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STEADY-STATE SODIUM TESTS IN A 19-PIN INTERNALLY GUARD-HEATED 
SIMULATED LMFBR FUEL ASSEMBLY WITH A SIX-CHANNEL 

INTERNAL BLOCKAGE - RECORD OF EXPERIMENTAL 
DATA FOR THORS BUNDLE 3C 

ABSTRACT 

This report is a record of experimental data obtained 
during steady-state sodium operation with test bundle 3C 
in the Liquid-Metal Fast Breeder Reactor (LMFBR) Thermal- 
Hydraulic Out-of-Reactor Safety (THORS) Facility. Bundle 3C 
consisted of 19 heated pins [fuel pin simulators (FPSs)] sur- 
rounded by 12 heated edge pins installed in a stainless steel 
duct. The pins had outside diameters of 5.84 mm (0.230 in.) 
and were spaced by 1.42-mm-diam (0.056-in.) wire wraps on a 
305-mm (12.0-in.) pitch, the same as for the proposed Clinch 
River Breeder Reactor (CRBR). A 6.4-mm (0.25-in. ) stainless 
steel plate was attached to the central pin and blocked the 
six central channels 381 mm (15.0 in.) downstream from the 
start of the heated section. The uniformly heated length of 
the bundle was 533 mm (21.0 in.). Hollow pins 1.6 m (62 in.) 
long, which simulate the fission gas plenum of a reactor, were 
attached to the downstream end of the 19 central FPSs. 

The purpose of the bundle 3C steady-state tests was to 
determine the thermal-hydraulic effects of the internal block- 
age at various flow-power ratios with a fixed number of pins 
heated. This report includes a description of the test facil- 
ity and instrumentation, data reduction procedures, and the 
test data from experiments completed in this series. 

Keywords: sodium, LMFBR, safety, THORS, fuel pins, 
blockage, thermal-hydraulic experiment, electrical heaters, 
data collection, ex-reactor experiments. 

1. INTRODUCTION 

This report presents experimental data obtained during steady-state 

testing of a 19-pin internally guard-heated bundle, which simulated a 

portion of a fuel subassembly in the Liquid-Metal Fast Breeder Reactor 

(LMFBR) .$: 

k 
Now part of the Breeder Reactor Program. 
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This test bundle is an extension of a previous blocked bundle (bun- 

dles 3A1 and 3B2'3), whose 19 central pins were identical to the present 

bundle but whose 12 edge pins were unheated and imbedded in the duct 

wall to form a scalloped duct. Two-phase tests conducted with bundle 

3 C  to investigate boiling propagation from the blockage wake will be 

discussed in a future report. 

The main objective of these bundle tests was to establish and 

measure steady-state temperature distributions at various flow-power 

combinations, to determine the effect of heated edge pins on the tem- 

perature profile, and to provide experimental data to verify computer 

codes used for predicting the temperature profiles in a partially 

blocked LMFBR fuel subassembly. 

2 .  HISTORY OF PREVIOUS THORS" BUNDLES 

Construction of the original THORS Facility [formerly called the 

Fuel Failure Mockup (FFM)] was completed in December 1970, and the 

facility has since been extensively modified. Prior to this test series, 

six 19-pin bundles of different designs were tested in the facility. 

Table 1 shows the operating history of these bundles. Bundles 1A and 

1B were unblocked bundles in a scalloped duct. Bundle 2, which was 

enclosed in a hexagonal ducc, was originally designed to obtain thermal- 

4 

hydraulic data; in this Configuration, it was referred to as bundle 2A. 5 

After completion of the test program in this configuration, the bundle 

was still viable and was inverted in the test section and operated with 

blockage plates of various sizes installed at the bundle inlet. In this 

latter configuration, it was referred to as bundle 2 B . 6  

which was surrounded by a scalloped duct with dummy wire-wrap segments 

on the dummy edge rods and which contained a six-channel central block- 

age, was used t o  obtain single-phase thermal-hydraulic data. 

3B2'3 was identical to bundle 3A; however, the test program for bundle 

3B included quasi-steady-state sodium boiling with and without inert gas 

Bundle 3A,' 

Bundle 

J- 

Thermal-hydraulic out-of-reactor safety. 
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Tab le  1. THORS o p e r a t i n g  e x p e r i e n c e  

. 

I s o t h e r m a l  Opera t ion  
Bundle o p e r a t i o n  w i t h  power 

( h r )  ( h r )  i d e n t i f i c a t i o n  

1 A  1300 200 
2 3010 4 70 
1 B  894 350 

3039 15 1 
3Aa 1032 170 

269 46 
48 410 

1541 12 7 
2827 97 

3BdJ e 537 5 1  
6Af 7864 380 
3cg 3495 170 

E; 
3 
5DCJ 

a 

b 

Blockage p l a t e  a d j u s t e d  a g a i n s t  d u c t  

Blockage p l a t e  a d j u s t e d  0.35 mm 

Blockage p l a t e  removed. 

B o i l i n g  tests (wi th  and w i t h o u t  gas  

B o i l i n g  tests i n c l u d e d  Q65 sec of 

w a l l .  

(0.014 i n . )  away from d u c t  w a l l .  
e 

d 
i n j e c t i o n ) .  

b o i l i n g  w i t h  t h e  f u l l  bundle  and Q585 sec 
of  b o i l i n g  w i t h  h e a t e r  7 i n o p e r a t i v e  ( t h e  
h e a t e r  7 e l ec t r i ca l  c i r c u i t  opened d u r i n g  
t h e  f i r s t  b o i l i n g  t es t  w i t h  gas  i n j e c t i o n ) .  
During 430 sec of t h i s  585-sec p e r i o d ,  
t h e r e  w a s  con t inuous  b o i l i n g  (wi thou t  gas  
i n j e c t i o n ) .  

f T h i r t y - e i g h t  tests w e r e  r u n  i n  which 
b o i l i n g  occur red .  F ive  of t h e s e  r u n s  w e r e  
t o  d ryou t  ( u n s t a b l e )  c o n d i t i o n s .  T o t a l  
b o i l i n g  t i m e  f o r  t h e  bundle  w a s  Q11.5 min. 

e 

g ~ t e a d y - s t a t e  runs  only .  
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injection. Bundle 5, which was enclosed in a hexagonal duct with half- 

size [0.71-mm (0.028-in.)] wire spacers between the heaters and the duct 

wall, was designed for operation in four configurations: 5A, 5B, 5C, 

and 5D. Bundles 5A7 and 5B8 contained a 3-mm-thick (1/8-in.) stainless 

steel blockage plate installed along one of the hexagonal sides. This 

blockage plate blocked one-third of the flow area. Tests for bundles 

5C8 and 5D9 were run with the blockage plate removed. 

the first THORS bundle taken to temperatures high enough to produce 

sodium boiling; these tests were run in October 1974. Boiling tests 

with and without argon gas injection were run and were followed by the 

boiling tests of bundle 3B. 

tested in the THORS Facility. Tests for bundle 6 A  included steady-state 

tests with various flow-power combinations, transient free-convection 

tests, and quasi-steady-state sodium boiling tests. 

Bundle 5D was 

Bundle 6 A 1 '  was the first full-length bundle 

3. DESCRIPTION OF TEST FACILITY 

3.1 THORS Facility 

The THORS Facility is a high-temperature sodium facility in which 

test bundles, made to duplicate segments of reactor core subassemblies, 

are subjected to thermal-hydraulic testing under normal and abnormal 

operating conditions. The l o o p  piping is designed for continuous opera- 

tion at 700 kPa (100 psig) and 6 5 0 ° C  (1200'F) .  The fuel pins are simu- 

lated by electrically heated fuel pin simulator (FPS) units. A 0.5-MW 

heat dump is used for heat removal during the bundle 3C tests, and a 

2-MW heat dump will be connected to the loop piping after bundle 3C 

testing is completed. The facility bundle power supply has already 

been upgraded t o  2.0-MW capability. 

Flgure 1 is a flow diagram of the facility, and Fig. 2 is an iso- 

metric drawing of the facility. 

driven vertical-shaft centrifugal pump capable of delivering 40 R / s  

(600 gpm) at a pressure difference of 960 kPa (140 psi). The variable- 

speed pump and throttle valves are used to vary the sodium flow through 

Sodium flow is provided by a dc-motor- 
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F i g .  1. Flow diagram of the THORS F a c i l i t y  f o r  bundle 3 C  o p e r a t i o n .  
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F i g .  2. I s o m e t r i c  drawing of  t h e  THORS F a c i l i t y  f o r  bundle  3 C  
o p e r a t i o n  (1 i n .  = 25.4 mm). 

t h e  tes t  s e c t i o n ,  and a bypass  l i n e  t o  t h e  tes t  s e c t i o n  i s  used t o  simu- 
l a t e  a d j a c e n t  subassembl i e s  i n  t h e  remainder  of t h e  c o r e .  An expans ion  

t a n k  l o c a t e d  downstream of t h e  test s e c t i o n  s i m u l a t e s  t h e  upper  plenum 

and t h e  a rgon  cover  g a s  ove r  t h e  r e a c t o r  c o r e  and s e r v e s  t o  mix h o t  and 

co ld  sodium, t h u s  p r o t e c t i n g  t h e  remainder  of t h e  f a c i l i t y  f rom e x c e s s i v e  

t empera tu res .  

An ox ide  c o n t r o l  and i n d i c a t i n g  (OCI) sys tem c o n t a i n i n g  a c o l d  t r a p  

and p lugg ing  i n d i c a t o r  i s  i n s t a l l e d  t o  r educe  t h e  ox ide  c o n c e n t r a t i o n  i n  

t h e  sodium t o  less t h a n  10  ppm. A t a n k  i s  provided  f o r  sodium s t o r a g e  



7 

when the system is not in operation or when major maintenance is to be 

performed. Pressure transducers, flowmeters, and thermocouples are in- 

stalled to measure the system operating parameters, and electric trace 

heaters are installed on all the system lines to preheat the system above 

the melting point of sodium. Design details for the individual components 

are available in Ref. 11. The piping system is designed according to the 

ANSI Code for Pressure Piping B 3 1 . 1  (1977). The materials for the initial 

construction of the THORS Facility were purchased according to RDT Stan- 

dards, and materials for subsequent modification were purchased according 

to ASTM Standards and upgraded to the requirements of the ASME Code for 

Boiler and Pressure Vessels. 

Sodium has been circulated in the THORS Facility at temperatures 

as high as 704°C (1300"F), while sodium temperatures in the test section 

have been as high as 1000°C (1840°F). 

fuel pins have reached 36.0 kW/m (11.8 kW/ft). 

Power levels for the individual 

3.2 Fuel Pin Simulators 

The heaters used to simulate the individual fuel pins were manufac- 

tured by the Watlow Electric Manufacturing Company, St. Louis, Missouri. 

Figure 3 shows the important characteristics of the heaters used in 

bundle 3C. Voltage is applied to the heating element through the copper 

lead at the open end of the heater; the electric circuit is completed at 

the opposite end where the element is grounded through the end plug to 

the sodium. Heat is generated over 0.525 m (1.75 ft) in a uniform dis- 

tribution; a bundle 3 C  FPS is rated at 8.5 kW/ft (14.9 kW total). The 

core inside the winding and the insulation between the winding and the 

type 316 stainless steel sheath are of compacted boron nitride (BN). 

3 . 3  Main Control Power 

The power to the FPSs is supplied by a three-phase grounded-wye 

ac electrical system. 

electrical phases in an attempt to balance the load so that only the 

The FPSs are connected to each of the three 
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unbalanced current in the three-phase circuit returns through the neu- 

tral lead. Power is regulated by six controllers that activate zero- 

voltage-firing silicon-controlled rectifiers (SCRs) in series with the 

FPSs. Each controller normally feeds three or four FPSs, and the twelve 

separate control circuits can also be connected so that all FPSs nay be 

operated from a common controller. This control arrangement makes it 

possible to run tests with power skews of various types across the bun- 

dle; over-power may be applied to one or more pins with simple wiring 

changes. Experiments with a single FPS operating may be performed by 

disconnecting appropriate FPSs from the relevant circuit. 

Voltage to the FPSs may be varied by using adjustable transformer 

taps on the supply transformers. The electrical system is designed so 

that power up to 51 kW/pin for each of 37 circuits is possible, provided 

a limit of 200 A for each individual circuit is not exceeded. Each FPS 

in the bundle i s  protected against massive failure of the FPSs by a fast- 

acting electronic circuit that diverts current from the failing FPS. 1 2  

3.4 Bundle 3C 

Bundle 3C is conposed of 31 electrically heated 5.84-mm-diam (0.230- 

in.) FPSs surrounded by a scalloped duct wall. The FPSs are separated 

by 1.42-mm-diam (0.056-in.) helically wrapped wire spacers on a 305-mm 

(12.0-in.) pitch. The wire wrap for each FPS contains two thermocouples 

that are placed along the axial length of the FPS to obtain temperature 

readings at two desired locations. 

The heated section of bundle 3C is 533 mm (21 in.) long with a 

uniform axial power distribution. The unheated simulated fission gas 

plenum (SFGP), which is located downstream of the heated section, is 

1.6 m (62 in.) long. Figure 4 is an assembly view of the test section. 

Figure 5 is a photograph of the six-channel blockage plate for 

bundle 3C. The 6.4-mm-long (0.25-in.) blockage plate is brazed to the 

central rod in the heated zone 391 mm (15.0 in.) from the start of the 

heated section and is designed to block the six flow channels (8.1% of 

total flow area) surrounding the central rod. 
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MATCH LINE 

FISSION GAS 

. 
Fig .  4 .  THORS test s e c t i o n  f o r  bundle  3 C  assembly (1 in. = 25.4 mm).  
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Figure 6 is a photograph of the end of the heated section. The 

photograph was taken before the dummy rod (fission gas plenum simulator) 

extensions were attached. The photograph shows how the duct was machined 

to allow installation of the 1.42-mm-diam (0.056-in.) wire wraps around 

the 12 edge row FPSs. This flow area allows sodium to cool the outer 

row of FPSs. Figure 7 shows the fission gas simulators, which were 

attached to the FPSs. In the fission gas plenum region, the wire wraps 

were attached to the fission gas simulators only on the inside portion 

of the duct. (This configuration was identical to the design used for 

bundles 3A and 3B in the heated zone region.) The flow area in this 

section is thus rediiced to 68% of that in the heated zone section (see 

Appendix A). Figure 8 is a photograph of the assembled test section 

prior to installation i n  the test section housing. The leads connected 

to the support ring are from bundle instrumentation that has been sepa- 

rated and identified. Figure 9 is a photograph of the bundle after 

being installed in the THORS Facility. Instrument connections to the 

facility Data Acquisition System are made at the top and bottom of the 

bundle. 

4 .  INSTRUMENTATION 

4 . 1  THORS LOOD 

A simplified flow diagram of the THORS Facility showing the instru- 

mentation is presented in Fig. 1. A similar flow diagram (Fig. 10) shows 

the relative elevations of the pressure transducers in the facility. A l l  

pressure data recorded and presented in Appendix D include the static 

pressure head of sodium. Table 2 presents the type, range, and accuracy 

of the loop instrumentation. 

4 . 2  Bundle 3 C  

Both the heated length and the simulated fission gas plenum are 

instrumented with wire-wrap thermocouples, duct wall thermocouples, 

and heater internal thermocouples. Table 3 gives the quantities of 
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Fig. 9. THORS bundle 3C after installation in facility. 
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Table 2. THORS loop instrumentation (bundle 3C) 

Measurement Type Range A c  curacy 

a 
Pressure Diaphragm NaK pressure sensor' 0-1.0 MPa (0-150 psi) +0.010 MPa (k1.5 p s i )  

0-0 .7  MPa (0-100 psi) k0.007 MPa (k1.0 psi) 

I- 
w 

b 
b 

1 5 , 1 6  b 

Temperature Chromel-Alumel thermocouple -17.8-1093.3"C (0-2000°F) 21% 

Flow Electromagnetic flowmeter' 3-100 R / s  (50-1600 gpm) +1% 
0-3 R / s  (G-50 gpm) 20.03 R / s  (20.5 gpm) 

Power Thermal converters +1% 

a A l l  pressures are measured in pounds per square inch, gage, where P 

b 

= 14.3 psia. In addi- atm tion, a l l  pressures include the static pressure head of sodium. 
Percent of absolute reading. 
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BUNDLE 3 8  
TEST SECTION 

2iMENSlONS IN INCHES 

- m 

SODIUM L E V E L  
L 

P E - 2 5 4  

13 .5  J 
( T Y P )  I 

BUNDLE 3C 
TEST SECTION 

SODIUM SPILL PAN 

Fig. 10. THORS relative pressure transducer elevations (December 
1977) (1 in. = 25.4 mm). 

Table 3. Bundle 3C temperature-measuring instrumentation 

Locat ion Quantity Type 

90 Thermocouple (ChromeL-Alumel) Inside diameter of heater sheath 6 2  

5 
26 

Wire wrap on FPSs 
Duct wall of heated section 
Wire wrap on S F G P ~  pins 

Q 

183 Total 

a 
Simulated fission gas plenum. 
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different types of thermocouples. Thermocouple instrumentation layouts 

for bundle 3C are shown in Figs. 11 and 12. 

5. TESTS CONDUCTED 

The steady-state single-phase tests that were conducted are listed 

in Tables 4 t o  7. The data from these tests are used (1) to determine 

test section pressure drop at various flows, (2) to verify thermocouple 

locations, (3) to determine bundle internal flow patterns, (4) to verify 

thermal-hydraulic computer programs, (5) to determine the effect of the 

power to the 12 edge pins on the radial temperature profile, and ( 6 )  to 

examine the sodium temperature in the wake of a six-channel blockage 

with and without a "flat" radial temperature profile across the bundle. 

The test procedure for each test was identical. The test section 

bypass valve was fully closed for all steady-state tests. Test section 

inlet flow, heater power, inlet temperature, and outlet temperature were 

established in accordance with the test plan and checked every 2 min. 

Table 4. Test 2 (pressure drop), test series 10 (bundle 3C) 

Purpose: Determine test section pressure drop vs flow 

Test section Heater power 
(kW/pin) 

Date Inlet i n l e t  temperature 
[ " C  (OF)] [ R l s  (gpm)l 

Run N o .  

l O O A  
l O O B  
l0OC 
101 
102 
103 
104 
105 
106 
107 
108 
109 

0.46 (7.3) 
0.50 (7.9) 
0.646 (10.2) 
0.963 (15.2) 
1.37 (21.7) 
1.83 (29.1) 
2.29 (36.3) 
2.75 (43.6) 
3.21 (50.9) 
3.64 (57.8) 
4.09 (64.9) 
4.51 (71.6) 

443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 
443 (830) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11-17-77 
11-17-77 
11-17-77 
11-17-7 7 
11-17-77 
11-17-7 7 
11-17-77 
11-17-77 
11-17-77 
11-17-7 7 
11-17-77 
11-17-77 
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0 R N L -0 W G  7 7  -65 18R 0 INCHES FR BEGINNING OF HEATED ZONE (360. I (2 In ) 

DUMMY ROD NUMBER 

ORIENTATION 
SLOT IN END 
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@FLOW UP OUT DIRECTION OF PAPER 

/ \* / 

F i g .  12. THORS bundle 3 C  dummy rod bundle instrumentation. 
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Tab le  5. Test  10 ( s i n g l e  p i n  h e a t e d ) ,  tes t  series 10 

I n l e t  t empera tu re :  443°C (830°F) 
Purpose:  Determine i n t e r n a l  f low p a t t e r n s  by 

h e a t i n g  each  p i n ;  v e r i f y  bundle  thermocouple  
l o c a t  i o n s  

P i n  Date T e s t  s e c t i o n  f low P i n  power 
Run No. [R/s (gpm)l [kW/m (kW/f t )  ] h e a t e d  

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
121 
122 
124 
12 5 
127 
128 
130 
131 
133 
134 
136 
137 

0.912 (14.4) 
0.906 (14.3) 
0.906 (14.3) 
0.906 (14.3) 
0.912 (14.4) 
0.906 (14.3) 
0.912 (14.4) 
0.912 (14.4) 
0.893 (14.1) 
0.893 (14.1) 
0.893 (14.1) 
0.893 (14.1) 
0.899 (14.2) 
0.899 (14.2) 
0.906 (14.3) 
0.918 (14.5) 
0.912 (14.4) 
0.918 (14.5) 
0.912 ( 1 4 . 4 )  
0.61 (9.7) 
0.63 (9.9) 
0.62 (9.8) 
0.62 (9.8) 
0.61 (9.7) 
0.62 (9.8) 
0.63 (9.9) 
0.62 (9.8) 
0.62 (9.8) 
0.63 (9.9) 
0.61 (9.7) 
0.61 (9.7) 

28.2 (8.57) 
27.9 (8.51) 
27.9 (8.51) 
27.2 (8.28) 
26.9 (8.23) 
26.9 (8.23) 
27.2 (8.28) 
26.9 (8.23) 
27.2 (8.28) 
26.9 (8.23) 
27.2 (8.28) 
27.2 (8.28) 
26.9 (8.23) 
27.5 (8.40) 
28.2 (8.57) 
26.9 (8.23) 
26.9 (8.23) 
26.8 (8.17) 
26.2 (8.00) 
9.6 (2.9) 
9.6 (2.9) 
9.6 (2.9) 
9.7 (3.0) 
9.6 (2.9) 
9.6 (2.9) 
9.5 (2.9) 
9.6 (2.9) 
9.6 (2.9) 
9.6 (2.9) 
9.5 (2.9) 
9.2 (2.8) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
24 
25 
27 
28 
30 
31 
33 
34 
36 
37 

1-17-78 
1-17-78 
1-17-78 
1-17-78 
1-17-78 
1-17-78 
1-17-78 
1-17-78 
1-16-78 
1-16-78 
1-16-78 
1-16-78 
1-16-78 
1-16-78 
1-17-78 
1- 17- 7 8 
1-17-78 
1-17-78 
1-17-78 
1-9-78 
1-17-78 
1-18-78 
1-13-78 
1-18-78 
1-18-78 
1-13-78 
1-13-78 
1-18-78 
1-1 3-78 
1-1 8- 7 8 
1-18-78 
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Table 6 .  Test 11 (edge pins heated), test series 10 (bundle 3C) 

Purpose: Determine the effect of heated edge p i n s  
in flattening the radial temperature profile 

. Pin power Test section 
Test section flow Total inlet 

Run No. (kW) temperature Date [ais (gem)] 19 central 12 edge 
[kW/m (kW/ft)] [kW/m (kW/ft)] ["C (OF)] 

101 
106 
111 
115 
116 
117 
121 
125 
126 
1 3 1  
136 
141 
142 
143 
144 

151 
152 
153 
154 
161 
162 
163 
164 

0.906 ( 1 4 . 3 )  
0.918 ( 1 4 . 5 )  

4.49 ( 7 0 . 9 )  
4.52 ( 7 1 . 3 )  
4 .53 ( 7 1 . 6 )  
4.60 ( 7 2 . 7 )  

4.52 ( 7 1 . 4 )  
4.64 ( 7 3 . 3 )  
4.60 ( 7 2 . 7 )  

2.77 ( 4 3 . 8 )  
2.84 ( 4 4 . 8 )  

0.893 ( 1 4 . 1 )  
0.912 ( 1 4 . 4 )  
0.956 ( 1 5 . 1 )  
0.918 ( 1 4 . 5 )  

4 .53 ( 7 1 . 5 )  
4 .52 ( 7 1 . 3 )  
4.55 ( 7 1 . 9 )  
4 .61  ( 7 2 . 8 )  

2.78 ( 4 3 . 9 )  
2 .73 ( 4 3 . 1 )  
2.74 ( 4 3 . 3 )  
2.77 ( 4 3 . 7 )  

16.6 ( 5 . 0 7 )  
16.6 ( 5 . 0 7 )  
16.6 ( 5 . 0 7 )  
16.5 ( 5 . 0 5 )  
16.4 ( 5 . 0 2 )  
16.6 ( 5 . 0 6 )  

27.9 ( 8 . 5 1 )  

27.7 ( 8 . 4 6 )  
27.7 ( 8 . 4 6 )  

28.1 ( 8 . 5 7 )  
27.9 ( 8 . 5 1 )  

14.2 ( 4 . 3 3 )  
14.0 ( 4 . 2 7 )  
14 .1  ( 4 . 3 1 )  
14 .1  ( 4 . 3 1 )  

24.6 ( 7 . 5 0 )  
24.2 ( 7 . 3 7 )  
24.6 ( 7 . 5 0 )  
24.7 ( 7 . 5 4 )  
24.7 ( 7 . 5 4 )  
24.2 ( 7 . 3 7 )  
24.2 ( 7 . 3 7 )  
24.6 ( 7 . 5 0 )  

0 (0) 
15.5 ( 4 . 7 3 )  

0 (0) 
14.9 ( 4 . 5 6 )  
16.4 ( 5 . 0 1 )  
18.0 ( 5 . 5 0 )  

0 (0) 
25.1 ( 7 . 6 6 )  
27.5 ( 8 . 4 0 )  

0 (0) 
24.7 ( 7 . 5 4 )  

0 (0) 

14.1  ( 4 . 2 8 )  
15.4 ( 4 . 7 0 )  

12.7 ( 3 . 8 7 )  

0 (0) 
21.9 ( 6 . 6 9 )  
24.2 ( 7 . 3 7 )  

0 (0) 
21.9 ( 6 . 6 9 )  
24.0 ( 7 . 3 1 )  

27.4 ( 8 . 3 4 )  

27.3 ( 8 . 3 4 )  

168 
268 
168 
263 
273 
284 

283 

458 
285 

442 

442 

143 
223 
233 
242 

249 
386 
404 
426 
250 
386 
399 
424 

442 ( 8 2 7 )  
424 ( 7 9 5 )  
443 ( 8 2 9 )  
441 ( 8 2 5 )  
443 ( 8 3 1 )  
444 ( 8 3 2 )  

447 ( 8 3 7 )  
585 ( 1 0 8 5 )  
598 ( 1 1 0 9 )  

443 ( 8 3 1 )  
555 ( 1 0 3 1 )  

445 ( 8 3 3 )  
444 ( 8 3 2 )  
445 ( 8 3 3 )  
445 ( 8 3 4 )  
444 ( 8 3 2 )  
529 ( 9 8 5 )  
552 ( 1 0 2 5 )  
569 ( 1 0 5 6 )  

442 ( 8 2 8 )  
506 (9433 
517 ( 9 6 2 )  
539 ( 1 0 0 2 )  

3-10-78 
3-9-78 
3-2-78 

3-2-78 
3-2-78 

3-3-78 
3-8-78 
3-8-78 
3-8-78 
3-8-78 

3-9-78 
3-9-78 
3-9-78 
3-9-78 
3-3-78 
3-8-78 
3-8-78 
3-7-78 
3-3-78 
3-7-78 
3-7-78 
3-7-78 

3-2-78 

Run No. 

Table 7 .  Test 12 (edge pins heated), test series 10 (bundle 3C) 

Purpose: Provide maximum sodium temperatures in the blockage 
wake for thermal-hydraulic correlation 

Test section flow 
[ L l s  (gpm)l 

101 
102 
103 
104 
105 
107 
109 
203 
207 

0.918 ( 1 4 . 5 )  
1 .29 ( 2 0 . 3 )  
1 .70 ( 2 6 . 8 )  
2.71 ( 4 2 . 7 )  
3.67 ( 5 8 . 0 )  
3.77 ( 5 9 . 5 )  
3.77 ( 5 9 . 6 )  
1.67 ( 2 6 . 4 )  
3.74 ( 5 9 . 1 )  

Pin power Test section 
Total inlet 
(kW) temperature 19 central 12 edge 

[kW/m (kW/ft)l [kW/m (kW/ft)l 1°C (OF)] 

9.8 ( 3 . 0 )  
14 .1  ( 4 . 2 9 )  
20.2 ( 6 . 1 7 )  
16.5 ( 5 . 0 4 )  
16.6 ( 5 . 0 5 )  
24.6 ( 7 . 5 0 )  

20.2 ( 6 . 1 7 )  
24.4 ( 7 . 4 3 )  

28.1 ( 8 . 5 7 )  

9.8 ( 3 . 0 )  
14.0 ( 4 . 2 8 )  
20.0 ( 6 . 1 1 )  
16.4 ( 5 . 0 0 )  
16.4 ( 5 . 0 1 )  
24.4 ( 7 . 4 3 )  
27.9 ( 8 . 5 1 )  
20.0 ( 6 . 1 1 )  
24.2 ( 7 . 3 7 )  

164 443 ( 8 2 9 )  
233 442 ( 8 2 8 )  
334 473 ( 8 8 4 )  
273 446 ( 8 3 5 )  
273 445 ( 8 3 3 )  
405 537 ( 9 9 9 )  
464 595 ( 1 1 0 3 )  
334 477 ( 8 9 0 )  
402 534 ( 9 9 4 )  

Date 

3-13-78 
3-13-78 
3-13-78 
3-14-78 
3-14-78 
3-15-78 
3-15-78 
3-16-78 
3-16-78 
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When steady-state conditions [less than a 0.06-R/s (1-gpm) flow change 

and less than a -15°C (5°F) inlet and outlet change over a 5-min period] 

were established, a 20-sec data scan (10,000 data pointslsec) was recorded 

on magnetic tape. These data were then reduced as described in the fol- 

lowing section and are presented in Appendix D. 

6. DATA ACQUISITION AND PRESENTATION 

6.1 Data Acquisition 

Data were recorded using a fast-response data acquisition system 

(DAS) controlled by a PDP-8E computer. The system scanned a maximum of 

256 channels at the rate of 10,000 pointslsec and stored the data on 

magnetic tape. 

While the data were being recorded on tape, Q100 selected signals 

were displayed on an oscilloscope for real-time monitoring. A data 

printout of selected instrument responses could be obtained minutes 

after the test at the facility operating panel. 

6.2 Data Processing and Presentation 

The data from the PDP computer-generated magnetic tapes were trans- 

ferred to IBM 360 compatible tapes. The data on these tapes were then 

converted to engineering units and formatted as shown in Appendix D. 

The data presented in Appendix D ( f o r  a particular instrument in a par- 

ticular steady-state run) is an average of all the data recorded during 

a 20-sec period. A minimum of 200 data pointslsec were recorded from 

each instrument. Standard deviations for this 20-sec average of each 

instrument response is also included in Appendix D. Another column in 

Appendix D lists the normalized temperatures in the pin bundle; they 

are defined as 

T - T  - in 
TNO€?M T - T 

out 
- 

in 

and are calculated for each run in which power was supplied to the bundle. 
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Explanations of abbreviations used for the instrumentation descrip- 

tions are also presented in Appendix D; an instrumentation listing is 

given in Appendix C and includes instrument names, descriptions, and x, 

y ,  and z coordinates for the bundle thermocouples. 

Several corrections and modlfications to bundle 3C steady-state 

data are given in Appendix B. These corrections must be used when ana- 

lyzing the results of Appendix D. 
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Appendix A 

BUNDLE 3C AND THORS LOOP SPECIFICATIONS 

. 

Bundle 3C 
Number of pins 
Coolant 
Number of flow channels blocked 
Pin diameter, mm (in.) 
Wire-wrap diameter, mm (in. ) 
Wire-wrap axial pitch, mm (in.) 
Coolant flow area, cm 2 (in.2) 

Heated section 
Simulated fission gas plenum 

100% nominal flow, Rls (gpm)a 
Length of heated section, mm (in.) 
Length of simulated fission gas plenum, 
mm (in.) 
Blockage location, mm (in.) from start 
of heated section 

Blockage thickness, mm (in. ) 
Fuel pin simulators 

Heating element material 
Heating element configuration 
Axial power distribution 
Maximum rated average power per pin, kW 
Clad thickness, mm (in.) 
Clad material 

Duct wall thickness, mm (in.) 
Duct material 
Wire-wrap material 
Average atmospheric pressure, kPa (psia) 

THORS loop 

Heat exchanger 
Type 
Rated heat dump capability 

Pump 
Type 
Maximum capacity, gpm 
Cover gas 

Maximum flow area, cm (in.’) 
Minimum flow area, cm2 (in.’) 

Expans ion  tank 
Volume, m3 (ft3) 
Cover gas 

Test section bypass line (valve fully open) 
2 

- 

3 1  
Sodium 
6 ( 8 . 1 %  of total flow area) 
5.84  ( 0 . 2 3 0 )  
1 .42  ( 0 . 0 5 6 )  
305 (12 .0)  

6 . 3 5  ( 0 . 9 8 4 )  
4 .320  ( 0 . 6 7 0 )  
4 .55  ( 7 2 . 0 )  

1574 ( 6 2 . 0 )  
533 ( 2 1 . 0 )  

381  ( 1 5 . 0 )  

6 .35  ( 0 . 2 5 0 )  

Nichrome V 
Uniform pitch, swaged wire 
Uniform 
14.9 
0 . 3 8  ( 0 . 0 1 5 )  
316 annealed stainless steel 
4.70-8 .23  ( 0 . 1 8 5 - 0 . 3 2 4  
304 stainless steel 
304 stainless steel 
98.66 ( 1 4 . 3 )  

Sodium-air 
440  kW @ 1000°F HX outlet 
temperature 

Centrifugal 
600  
Argon @ 5 psig 

63 .8  ( 9 . 8 9 )  
47.7 ( 7 . 3 9 )  

0 . 1 8 3  ( 6 . 4 8 )  
Argon @ 5 psig 

U 100% nominal flow corresponds to 7 .38  m/sec ( 2 4 . 2  fps) in the heated 
section of the bundle. 



. 

. 
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Appendix B 

CORRECTIONS TO DATA 

Test S e c t i o n  I n l e t  Flow 

A l l  t h e  sodium f l o w  measured w i t h  t h e  tes t  s e c t i o n  i n l e t  f lowmeter  

does n o t  p a s s  th rough  t h e  bundle .  

bund le  th rough  a h e l i c a l - t h r e a d  l a b y r i n t h  seal  between t h e  t e s t  s e c t i o n  

hous ing  and t h e  bund le  d u c t .  Th i s  sea l  i s  l o c a t e d  approx ima te ly  200 nun 

(8 i n . )  upstream from t h e  s ta r t  of t h e  h e a t e d  s e c t i o n  ( s e e  F i g .  4). 'l%c 

a v e r a g e  seal  c l e a r a n c e  i s  0.02 mm (0.0009 i n . ) .  The bypass  f low th rough  

t h i s  gap w a s  a n a l y t i c a l l y  e s t i m a t e d "  as a f u n c t i o n  of measured t e s t  sec -  

t i o n  f low and l a b y r i n t h  p r e s s u r e  drop.  The v a l u e s  are l i s t e d  i n  Tab l r  

B. 1. 

A c e r t a i n  f r a c t i o n  bypasses  t h e  rod 

Tab le  B.l. Bundle 3 C  l a b y r i n t h  bypass  f low 

T o t a l  tes t  
s e c t i o n  f low 

Seal  l e a k a g e  P e r c e n t a g e  of t o t a l  
( g p d  tes t  s e c t i o n  f low 

(gpm) 

7 . 9  0.0057 0.07 
1 4 . 4  0.0171 -0 .12  
20 .4  0 .0409  0.20 
4 3 . 2  0.181 0 . 4 2  
5 8 . 8  0 .310 0 . 5 3  
7 2 . 0  0.573 0.80  

T h i s  l a b y r i n t h  bypass  f low must be s u b t r a c t e d  from a l l  r e a d i n g s  f o r  

" T e s t  S e c t i o n  Flow In" i n  Appendix D i n  o r d e r  t o  o b t a i n  t h e  a c t u a l  f low 

th rough  t h e  rod  bundle .  The l a b y r i n t h  bypass  f low is  a f u n c t i o n  of t e s t  

s e c t i o n  i n l e t  f l ow;  t h e  v a l u e s  are  g iven  i n  Table  B . l .  

.L 

J .  T .  Han, "Sodium Leakage th rough  t h e  L a b y r i n t h  S e a l  i n  THOKS 
Bundle 3 C , "  i n t e r n a l  memorandum t o  N .  Hanus, Jan.  2 4 ,  1 9 7 8 .  
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P r e s s u r e  Measurements 

A l l  p r e s s u r e  d a t a  r eco rded  and p r e s e n t e d  i n  Appendix D i n c l u d e  t h e  

s t a t i c  p r e s s u r e  head of sodium ( s e e  F i g .  10). To c o n v e r t  t h e  p r e s s u r e  

measurements from pounds p e r  s q u a r e  i n c h  gage t o  pounds p e r  s q u a r e  i n c h  

a b s o l u t e ,  t h e  a v e r a g e  a tmosphe r i c  p r e s s u r e  d u r i n g  t h e  tes t  program ( 1 4 . 3  

p s i )  must b e  added t o  t h e  i n d i c a t e d  measurement. 

L 

. 

* 
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Appendix C 

BUNDLE 3C INSTRUMENT LISTINGS 

AJ 

BOT 

BYP 

CH 

C TR 

DAS 

DEG 

EXP 

HTR 

IN 

IN 

MV 

OP 

PRESS 

REF 

RAD 

SECT 

SOD 

TC 

TS 

ww 

The following abbreviations are used in Appendices C and D: 

Adjacent 

Bottom 

Bypass 

Flow channel 

Center 

Data acquisition system 

Degree 

Expans ion tank 

Heater 

(as in "37 IN") - Inches downstream from start of heated section 

(as in " X , Y , Z "  dimensions) - Inches from the bundle origin as 
described on the next pages 

Millivolts 

Opposite 

Pressure 

Reference 

Rad ia tor 

Section 

Sodium 

Thermocouple 

Test section 

Wire wrap 

Explanation of Bundle 3C Instrument Listing 

The instrumentation listed for Bundle 3C consists of bundle thermo- 

couples and various facility flow, power, pressure, and temperature 

measurements. Each instrument is identified by name. 

Heater internal thermocouples are identified by the letter "R" as 

the first character of the instrument name. The remaining characters 
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give the number of the heater in which the thermocouple is located, the 

axial position downstream from the start of the heated section, and the 

thermal elements forming the grounded thermocouple junction, all of which 

are shown in Fig. 11. The five thermal elements installed inside the 

heaters are axially spaced 114 in. apart. (See Fig. 11 for specific 

location of the thermal elements.) For example, "R0115AB: denotes a 

grounded internal thermocouple in heater 1 at 15.125 in. from the start 

of the heated section, with its junction formed by the thermal elements 

A and B. 

Wire-rdrap thermocouples are identified by either the letter "H" or 

a number as the first character of the instrument name. The characters 

"H1201U" denote an ungrounded wire-wrap thermocouple on heater 12 at an 

a x i a l  position of 1 in. from the start of the heated section. If the 

axial position number is followed by an "A," this indicates a grounded 

wire-wrap thermocouple adjacent to the heater surface; a "B" following 

the axial position number indicates a grounded wire-wrap thermocouple on 

the opposite side of the wire wrap, that is, adjacent to the sodium flow 

and approximately in the center of the flow channel, as shown in Fig. 11. 

The characters "0125U" denote an ungrounded wire-wrap thermocouple on 

heater 1 at an axial position of 25 in. from the start of the heated 

section (simulated fission gas plenum). (See Fig. 12.) 

Duct wall thermocouples are identified by the letter I'D" as the first 

character of the instrument name. These duct wall thermocouples measure 

the temperature 0.005 to 0.010 in. from the inner surface of the flow 

duct. The remaining characters give the channel number where the thermo- 

couple is located followed by the axial position downstream from the 

start of the heated section. For example, "D3819" indicates a duct wall 

thermocouple in channel 38 at an axial position of 19 in. from the start 

of the heated section. 

The X, Y, and Z coordinates that are presented in the instrument 

list for the bundle thermocouples are computed as follows. In reference 

to Fig. 11, the center of heater 1 is at the location X = 0, Y = 0, and 

Z = 0, where Z = 0 is at the start of the heated section. A line drawn 

through the center of heaters 16, 6, 1, 3 ,  and 10 is defined as the 

X-axis, and a line drawn through the center of heaters 19, 1, and 13 is 

. 
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defined as the Y-axis. Radial measurements from the center of heater 1 

determine the values of X and Y. The Z value is measured axially from 

the start of the heated section to the axial position of the thermocouple. 

8 

BUNDLE 3C INSTRUMENT L I S T  ( 1 0 / 1 7 / 7 7 )  

8UN DL E TH ERHOCOU P L ES 

CHANNEL INSTRUMENT INSTRURENT 
NC . NAPE DESCRIPTICN 

3 1  R o l l 5 1 8  PTR TC I N  HTR 0 1 . 1 5 . 1  I N  
3 2  R O l l S B C  HTR TC I N  HTR 01 .15 .4  I N  
33 RO116CD HTR T C  I N  HTR 01 .1506  I N  
34 RO116DE HTR TC I N  HTR O l r 1 5 . 9  I N  
41 RO215AB PTR TC I N  HTR 02.15 .1  I N  
43 R02158C HTR TC I N  HTR 0 2 ~ 1 5 . 4  I N  
44 RC216CD HTR TC I N  HTR 02.15 .6  I N  

2 5 3  ROZlbOE HTR TC I N  HTR 0 2 1 1 5 . 9  I N  

4 7  RC3158C HTR TC I N  HTR 03915 .4  I N  
48 R0316CO HTR TC I N  HTR 03915.6 I N  
4 9  R0316CE HTR TC I N  HTR 03915 .9  I N  
50 R0416AB HTR T c  I N  HTR 0 4 9 1 6 . 1  I N  
5 1  R0416bC HTR TC I N  HTR 04116 .4  I N  
5 2  RO417CD HTR T C  I N  HTR 04116 .6  I N  
5 3  R04170E HTR TC I N  HTR 04916 .9  I N  
60 R 0 5 1 6 1 8  H T R  TC I N  HTR 0 5 1 1 6 . 1  I N  
61 R05168C HTR TC I N  HTR 05116 .4  I N  
6 2  RO517CD HTR TC I N  HTR 0 5 1 1 6 . 6  I N  

2 5 4  R0517CE FTR TC I N  HTR 05.16 .9  I N  
64 R0615A8 HTR TC I N  HTR 06.15 .1  I N  
6 5  R0615bC HTR TC I N  HTR 06.15.4 I N  
66 R 0 6 1 6 C O  HTR TC I N  HTR 06.15.6 I N  
67 R06160E PTR I C  I N  HTR 0 6 1 1 5 . 9  I N  
68 RC716AB HTR TC I N  HTR 0 7 1 1 6 . 1  I N  
69 R 0 1 1 6 B C  HTR TC I N  HTR 07.16.4 I N  
7 0  RO717CD HTR TC I N  HTR 01116.6 I N  
7 1  RO717DE HTR TC I N  HTR 07116 .9  I k  
7 8  R 0 8 1 2 1 8  HTR TC I N  HTR 0 8 r l Z A 8  I N  
7 9  R0812BC HTR TC I N  HJR 0 8 r l 2 8 C  I N  
80 RC915AB HTR TC I N  HTR 09 .1518  I N  

2 0 5  R09158C HTR TC I N  HTR 091158C I N  
82 R1015A8 HTR TC I N  HTR 10115AB I N  
83 R lOl5BC HTR TC I N  HTR 101158C I N  

4 6  R031518  rm T C  IN HTR 03.15 .1  IN 

84 ~ 1 1 1 8 ~ ~  HTR TC IN HTR i i . i a A e  IN 
8 5  aiiieec HTR TC IN HTR i i , i e e c  IN 
8 6  P 1 2 1 8 1 8  HTR T C  I N  HTR 12118AB I N  
8 7  R l 2 1 8 8 C  HTR TC I N  HTR 1 2 ~ 1 8 B C  I N  
88 R1312AB HTR TC I N  HTR 1 3 r 1 2 A B  I N  
89 R1312BC HTR TC I N  HTR 13r128C I N  
95  R1418A8 HTR TC I N  HTR 1 4 ~ 1 8 A 8  I N  

9 7  R1515A8 HTR TC I N  HTR 1 5 1 1 5 . 1  I N  

9 9  R1516CO HTR TC I N  HTR 15115.6  I N  

9 6  ~ i 4 i e e c  HTR TC IN HTR 1 4 . 1 8 ~ ~  IN 

9 8  a i s i s e c  HTR T C  IN HTR 1 5 ~ 1 5 . 4  IN 

X 
I N )  

- 0 9 9 1  
-0924  
00793  
0 0 6 0 9  
- 0 6 3 7  
0 0 8 2 1  

1 0 4 7  
1 2 9 9  
1 9 3 6  
1 8 6 9  
1 8 6 9  
1936  
1 2 9 9  
1 0 4 7  

oC821 
,0637 

- 0 0 6 3 7  
- 0 0 8 2 1  
- 0  1 0 4 7  - . 1 2 9 9  - . 1936  
- 0 1 8 6 9  
- 0 1 8 6 9  
- 0 1 9 3 6  
- 0 1 2 9 9  
- 0  1 0 4 7  
- . 0 8 2 1  
- 0 0 6 3 7  

2 0 6 7  
0 2 2 5 1  
- 3 3 6 6  
03497  
0 4 7 9 6  
,4729  
,3497  

3 3 6 6  
,2729  

2 4 7 7  
- 0 1 3 1  

- 0 0 1 3 1  
- .3243  

- .3299 
- 0 3 3 6 6  - . 3 4 9 7  

- 0 2 9 9 1  

- 0 1 3 1  
0 0 3 8 3  
,0609 
- 0 7 9 3  

1 8 6 8  
1 6 8 3  
1 5 5 3  
1 4 8 5  

00383 
0 0 1 3 1  

-00131 
-00383 
-0  1 4 8 5  
-0  1 5 5 3  
- 0  1 6 8 3  
- 0  1 8 6 8  
- 0  1 8 6 8  
- 0  1 6 8 3  
- 0  1 5 5 3  
- 0  1 4 8 5  
-00383 
- 0 0 1 3 1  

0 0 1 3 1  
00383 

1 4 8 5  
l f 5 3  
1 6 8 3  
1 8 6 8  . 4 3 4 5  
- 4 1 6  
2 0 9 4  
1 8 6 8  

0 0 3 8 3  
0 0 1 3 1  

- 0  1868 
- 0 2 0 9 4  
-0  3 9 6 2  

- 0 4 0 3  
-0  3 9 6 2  
- 0  3 9 6 2  
- 0 5 8 7 8  
- 0 5 9 4 5  
- .2346 
- 0  2 0 9 4  
- 0  1 8 6 8  

2 
I IN . )  

1 5 0 1 2 5  
15 .375 
15 .625  
15.815 
15,125 
15. 375 
15.625 
15 .815 
15,125 
15.375 
15 .625 
15.815 
16.125 
16.375 
16.625 
16 .875 
16 .125 
16.375 
16,625 
16 .815 
15.125 
15.375 
15.625 
15.875 
16 .125 
16.375 
16.625 
16.875 

12 . 
12. 
15. 
15. 
15. 
15. 
18. 
18. 
18. 
18. 
12. 
12. 
18. 
18. 

15.125 
15.375 
15.625 
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100 R1516DE HTR TC I N  HTR 15r15.9  I N  -0  3 6 8 1  
101 ~ i 6 i s e c  HTR T C  IN HTR 1 6 ~ i s e t  IN - 6644 
1 0 2  ~ 1 7 i a e c  HTR TC IN HTR i7 , iaec  IN - 0 3 3 6 6  
103 R l 8 1 2 I B  HTR TC I N  HTR 1 8 r 1 2 A 8  I N  - 0  3 4 6 9  
i o 4  ~ 1 8 1 2 ~ ~  HTR T C  IN HTR i a r i 2 e c  IN - 3 6 5 3  
2 4 5  R1912LB H T R  T C  I N  HTR 19r12A8 I N  -00131 
246 R19128C HTR TC I N  HTR 1 9 r 1 2 B C  I N  - 0 1 3 1  
105 R 2 1 1 6 1 8  kTR T C  I N  HTR 21916.1 I N  - 4 7 2 9  
106 R2116BC PTR T C  I N  HTR 21r16.4 I N  - 4 7 9 6  
1 0 1  K L ~ L ~ L U  P I K  I L  I N  H I H  L l r l C . 6  l h  .44L 7 
146  R2117CE H T K  T C  IN HTH 2 1 ~ 1 6 . 9  IN . 5 1 1 1  
1 7 1  R221248 t - T R  T C  IN h T R  22912Ab IFC - 6 2 2 6  
172 R22128C H T H  T C  IN HTR 2 2 ~ 1 2 B C  Ih - 6 3 5 7  
173 R24154B PTN T C  I N  HTR 24915.1 IN . 6 5 4 1  

175  R2416CD h T K  T C  IFI HTR 24915.6 IFC .6226 

177 R2515BC b T K  T C  IN HTR 2 5 r l S t l C  IN .4927 

174  ~ 2 4 1 5 e c  P T H  T C  I N  H T R  ~ 4 ~ 1 3 . 4  I N  - 6 3 5 7  

176 R2416DE HTR T C  I N  HTR 24915.9 IN - 6 1 5 9  

1 7 8  R271648 F T H  T C  I h  HTR 27916.1  IN e1813 
179 H2716BC H T K  T C  I h  H T R  27916.4 IN e1561  
180 R2717CD t-TH T C  IN HTR 2 7 r l C . 6  IN 1 2 9 9  
1 8 1  R2717CE H T R  TC I N  H T H  2 7 ~ 1 6 . 9  IN 1047  
182 R28188C HTH T C  I N  HTR 2 8 r l i l M C  Ih - e 2 2 2 3  
1 8 3  R 3 0 1 8 4 B  HTH T C  IN HTR 3C11bAb IN -.4796 
1 8 4  R3016@C P T R  T C  I N  I’TR 3 C v l b B C  IN - 9 4 9 2 7  
185  R311648 k T R  T C  I &  HTR 3 1 r 1 6 . 1  Ih -06 159 
186  R3116BC HTR T C  I N  HTR 31r16.4  IN - .6226 
187  ~ 3 1 1 7 ~ ~  r T R  T C  I N  HTR 3 i 9 i 6 . 6  I N  - .6357 
188 R3117CE FTR T C  I N  HTR 31916.9 IN - e 6 5 4 1  
189  R331548 HTR T C  I N  HTR 33915.1 Ih - a 6 5 4 1  
190 R3315eC HTR T C  IN HTR 33915.4 I N  -.6357 
1 9 1  R3316CD t -TR T C  IN HTR 33915.6 I N  -.6226 

193 R34154B HTR T C  IN HTR 34915.1 IN -.5112 
1 9 4  R3415PC PTR 1 C  I N  HTR 34915.4 I N  - .4927 

192 R33160E HTR T C  I N  HTR 3 3 r l s . Y  I h  - e 6 1 5 9  

195  R3416CO I‘TR T C  I N  HTR 34915.6 IN -.47Y6 
196  R3416DE HTR T C  I N  HTR 34919.9 IN - e 4 7 2 9  
197  R361548 t-TK T C  IN HTR 36915.1 IN - a 1 8 1 3  
198  R3615BC P T R  T C  IN HTR 36915.4 Ilrt - e 1 5 6 1  
159  R3616CD HTR T C  I N  HTR 36915.6 Ih - 0  1299 
2CU R3616CE H T R  T C  I N  H T R  36915.9  I h  - 0  1047  
2 0 1  R3716AB HTH TC I N  H T R  37916.1 I N  0 6 3 7  
202  R3716eC PTR T C  IN HTR 37916.4 IN . c a 2 1  
203  R3717CD HTR T C  I N  HTR 37916.6 IN 1 0 4 7  
2C4 R3717DE HTR TC I N  HTR 37916.9 I h  1 2 9 9  
2 4 0  b12-1U hU T C  ON HTR 129-1  I N  - 2 8 6  

30 h16-1L k h  TC C N  P T R  16 r -1  IN - a 5 7 2  
23  P 1 2 0 1 L  k k  TC C N  HTR 1 2 9 0 1  IN 1622  
35 P1609C hU T C  O N  V T R  1 6 ~ 0 9  IN 4482  
7 h 0 4 1 1 U  MU T C  ON PTR G 4 r l l  IN ,143 
9 HC511L k k  T C  CN HTR C5.11 IN - e 1 4 3  

24  H1311C hU TC ON HTR 1 3 9 1 1  I N  0. 
36  b1711U Uk T C  O N  PTR 1 7 9 1 1  IN - e 4 2 9  
77  H 2 8 1 1 L  hk T C  C N  F T R  2 8 9 1 1  IN -.143 
92  I‘3111L k k  TC ON HTR 3 1 r l l  IN -0715  

206 I - 0 3 1 3 ~  ~k T C  ON rrR ~ 3 ~ 1 3  I N  1 6 2 2  
2 0  b 1 1 1 3 L  kk  T C  C N  PTR 11913  IN 03052 
2 5  k’1313L kk  TC ON HTR 13913  IN - 0  1 2 3 8  
28  b1513U kh  T C  ON HTR 15913 IN -. 5528  
37  h 1 7 1 3 U  Uk T C  ON FTR 17913  I N  - a 5 5 2 8  
57 H 2 2 1 3 L  k k  TC CN HTR 22913  IEU .5Y 12  

2 hC115U kk  T C  ON HTR C l r 1 5  I N  -. 1 2 3 8  
6 h0315U W W  T C  ON PTR C 3 ~ 1 5  I N  1622  

-0 1683 
- 0 0 3 8 3  

2 0 9 4  . 5747 
5 5 6 2  
3962  . 3 9 6 2  

- 4 8 2 3  
,4571 
.434> 

- 4 1 6  
.20$4  
.1868 -. 1 6 8 3  -. 1 8 6 8  -. 2094  

-.2346 
- 9 4 3 4 5  
-.6507 
- a 6 4 3 9  -. 6 4 3 9  
- 0  65C7 
-.a039 
-.4571 -. 4345  -. 2346  -. 2 0 9 4  -. 1 8 6 8  
- 0  1683  

1 6 8 3  
. l e 6 8  

.2346 
0416  

. 4 3 4 5  
- 4 5 7 1  
,4823 
- 6 5 0 7  

20S4 

6 4 3 9  
- 6 4 3 9  
.e507 
- 6 8 2 2  

6 6 3 7  . 6 5 0 7  
6 4  39 

- 0  3524  
143 

- 9 4 2 3 9  
- 0 7 1 5  

- 0  1047  
- 0  1047  -. 3 5 2 4  . 3 9 c 7  

- a 6  
- 0  1 0 4 7  . 0 7 1  5 -. 1762 
- 0 4 2 3 9  
-.1762 

.31Y2 
- 3 1 9 2  

-.0715 
-.C715 

15.675 
15. 
18. 
12 . 
12. 
12-0 
12. 

16.125 
16.375 
16.625 
16.875 

12. 
12. 

15.125 
15.375 
15.c25 
15.875 

15. 
16.125 
16.375 
16.625 
16. 875  

18. 
18. 
18. 

16.125 
16.375 
16.625 

15.125 
16.875 

15.375 
15.625 
15.875 
15.125 
15.375 

15.875 

15.375 

15.625 

15.125 

15.625 
15.875 
16.125 
16.375 
16.625 
16.875 
-1. - 1. 

1. 
9. 

11. 
11. 
11. 
11. 
11. 
11. 
13. 
13. 
13. 
13. 
13. 
13. 
15. 
15. 

. 
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2C7 HC815L‘ 
18 P l C 1 5 L  
29 F1515U 
40 H1915L 
73 H2515C 

150 t-36151. 
3 k.3117U 
4 HC217P 
5 hC2178 

15 h0817U 
19 H1017L 
2 1  t-1117C 
38 F l 8 1 7 U  
54 F 1 9 1 7 L  

58 F2217lJ 
94  F3317U 

152 H3717L 
11 HC619U 
13 I-07196 
1 4  HC719B 
16 bC919L 
26 F1419U 
3 9  I-1819L 
75 H2719L 
90  t-3C19l.1 

148 P3419U 
1 5 1  H3619L 
153 I’3719U 

10 P0521U 
1 2  HC621L 
56 I ’ i i l 2 1 L  
59  F2421U 
74  H2521L 
76 P2721L 
9 1  F3021U 

1 4 7  H3321U 
149 H3421L 
8 PC423U 

27 H1423L 
7 2  P i 4 2 3 1  

108 F2823U 
93 P3123L 

159 C125L 

167  052511 
223 C825L 
229 1425U 
165 04271) 
250  072713 
227 1227L  
208 1627U 
210 1 8 2 7 L  
163 C329L 
169 C629U 
225 1C29U 
160 C137L 

168 0537U 
2 2 4  C837U 
230 1437L  
166 0451U 

55 ~ 2 1 1 7 ~  

1 7  ~ 4 0 9 2 3 ~  

1 6 1  4 0 2 2 5 ~  

252 023711 

k k  TC CN PTR C 8 9 1 5  I N  
k k  TC ON HTR 1 0 9 1 5  I N  
kW TC ON I’TR 15915 I N  
k k  TC Ch PTR 19915 I N  
kk  TC CN HTR 2 5 9 1 5  I N  
k k  TC ON HTR 3 6 9 1 5  I N  
W W  TC ON F T R  0 1 9 1 7  I N  
k k  TC AJ PTR C 2 r 1 7  I N  
k k  TC OP HTR C 2 r 1 7  I N  
Wk TC CN PTR C8917 I N  
k k  TC CN HTR 10917 I N  
k k  TC CN HTR 11917 I h  
hW T C  ON V T K  1 8 9 l l  IN 
k k  TC Clrr PTR 19917  I &  
k k  TC ON HTR 21917 I &  
k k  TC ON HTR 22917 I N  
Wk TC ON PTR 33917 I N  
k k  TC CN HTR 37917 I N  
kk  TC ON HTR C6919 I N  
kW T C  AJ FTR i 7 9 1 ’ 3  I N  
k k  TC CP I’TR 0 7 9 1 9  I N  
k k  TC CN H T R  C9919 l k  
kW TC ON PTR 14919 I N  
k k  TC CN FTR 18919 I N  
k k  TC ON HTR 27.19 I N  
kk  TC ON HTR 30919 I N  
W W  TC ON P T R  34919 IFC 
k k  TC CN HTR 3 6 9 1 9  I h  
hW TC ON HTR 37919 I N  
WU T C  ON F T R  C S p Z l  IN 
k k  TC ON HTR C 6 r 2 1  I N  
k k  TC ON HTR 2 1 9 2 1  Ih  
kW TC ON PTR 2 4 9 2 1  IN 
kk  TC Ch F T R  2 5 9 2 1  I N  
kk  TC CN HTR 27.21 I N  
kk T C  ON HTR 3 0 9 2 1  I N  
WU T C  ON PTR 3 3 9 2 1  I N  
kk  TC CN H T H  3 4 9 2 1  I N  
kk TC ON HTR C 4 r 2 3  I N  
Wk TC ON FTR C 9 r 2 3  IN 
k h  TC Ch HTR 14923  I N  
k k  TC ON HTR 2 4 9 2 3  I N  
W W  TC ON PTR 28123 I N  
hk TC Ch HTR 31923 I N  
k k  TC ON ROD C L I Z S  IFI 
kk  TC ON ROD C2925 I N  
Wk TC CN ROD 0 5 9 2 5  IN 
k k  TC ON ROD C 8 r 2 5  Ilu 
Uk TC ON ROD 14925 IN 
W W  TC ON ROD C 4 r 2 7  IN 
k k  TC CN RCD C 7 r 2 7  I N  
k h  TC ON ROD 12927  I N  
W W  TC CN ROO 16927 I N  
k k  TC CN ROD 18.27 I N  
k k  TC CN ROD C 3 r 2 9  I N  
kk  TC ON ROD C6929 I N  
kk TC ON ROD 10929 IN 
k k  TC ON ROD C l r 3 7  I &  
kk  TC ON ROD C2.37 I N  
W W  T C  ON ROD C5937 IN 
k k  TC CN ROD C a r 3 7  I N  
k k  TC ON ROD 1 4 9 3 7  I N  
WH TC ON ROD C4951 I N  

m i622  
,4482 -. 5528 

- 0  1238 
- 4 4 8 2  -. 2668 

c. 
- 1 4 3  

143  
.Le6 
- 9 7 2  
a429 

- 0 L t 6  
C. 

0572 
715 

- e 7 1 5  
143 -. 1622  

-oC332 
-.0052 . 5 5 2 8  
- 0  1622  
- .1622 

- 2 6 6 8  
- 0 4 4 6 2  
- .44&2 
- .0192 

02668 
-.I2192 
- 0 1 6 2 2  

06958 . e368 
06958 
- 2 6 6 8  

- .44@2 
- 0 5 9 1 2  
- 0 4 4 8 2  

e143 
0429 

- 0 2 8 6  
0715 

- e  143  
- e 7 1 5  

- 0  1238 
oC192 

- 0 2 6 6 8  
- 1 6 2 2  

- a 4 0 9 8  
00 192 

- 0 2 6 6 8  
1 6 2 2  

- 0  t F 5 8  
- 0 4 0 9 8  

- 2 8 6  
- 0  2 e6 

.572 
- 0  1238  

00192 
- 0 2 6 6 8  

- 1 6 2 2  
- 0 4 0 9 8  

oC192 

04239 
- 0 0 7 1 5  
- 0 3 1 9 2  

04239 
- 0 5 6 6 9  

- 6 7 1  5 

1327 
- 0 7 6 7  

3524 -. 143 
-.3907 . 3524 

03524 
,3524 

- 0  143 

1047  
1C47 

.6  
-.0715 . 1855 

1668 
.1762 -. 5669 
- 4 2 3 9  

- 0 8 1 4 5  
- 0  5669 

4235 
- 6 7 1 5  
,671 5 -. 1762 
.0715 

-. 1762  
-.4239 

-,4239 

- 5 6 6 9  

- 0 6 7 1 5  

0 3 192 
5669 -. 1047  

- 3 9 0 7  -. 3 524 
- 0  1047  

6 -. 1C47 
- 0 7 1 5  

3192 
- 0  1762 

5669 -. 4 2 3 9  -. 3192 
- 1 7 6 2  

-,C715 
- 4 2 3 9  

- 0 5 6 6 9  

- 0  143  -. 1 4 3  -. 143 

3192 -. 1762 

oO715 

5669 
- 0 4 2 3 9  -. 3 192 

15. 
15. 
15. 
15. 
15. 
15. 
17. 
17. 
17. 
17. 
17. 
17. 
1 r .  
17. 
17. 
17. 
17. 
17. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
21. 
21. 
21. 
21. 
2 1. 
21. 
21. 
21. 
21. 
23. 
23. 
23. 
23. 
23. 
230 

2 5 - 2 5  
25.25 
25.25 
25.25 
25.25 
27.25 
27.25 
27.25 
27.25 
27.25 
29.25 
29.25 
29.25 
37.25 
37.25 
37.25 
37.25 
37.25 
51.25 
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2 2 3  0751L; 
228  l 2 5 l L  
209 1651U 
2 1 1  1851U 
164 C363L 
170  0663U 
226  1063U 
1 5 s  0 3 8 1 9  
249 0 5 3 1 9  
1 5 4  C2821  
1 5 6  C4321  
157  0 4 4 2 1  

hk T C  CFI RCD C 7 r 5 1  I N  - e 2 6 6 8  
k k  TC ON ROD 1 2 9 5 1  I N  . 1 6 2 2  
k k  T C  ON ROD 1 6 1 5 1  I N  -. 6 9 5 8  
W W  T C  GN ROD 1 8 9 5 1  I N  -.4G98 
hk  Tc ON ROD C3963 Ilu .1622 
k k  T C  ON ROD C6.63 I N  -. 4 0 9 8  
Wk T C  CN ROD 16963  I N  e4482 
C L C T  kALL  T C v C h  3811’2 IF;  .3855 
D L C T  kALL TCICH 53,19 I N  -.3855 
C b C T  WALL T C 9 C H  Z8p21 I N  .3855  
C L C T  k A L L  TCeCH 4 3 9 2 1  I h  -.3855 
DCCT kALL TCrCH 4 4 9 2 1  I h  - e 6 7 1 5  

R EMAl N I NG I NSTRU MEN TAT ION 

111 EhC-A PTK P C Y E R  I K  R C C  1 ( K W J  
112  EkH-6 HTR PCUER I N  R G D S  t I r991C 
1 1 3  EkW-C PTR PCWER I N  RODS 1 4 9 1 5 1 1 6  
1 1 4  EhM-G PTR PCkER I &  R C C S  L s j r l l r l 9  
115  EhM-E HTK PCWER I N  R O C S  5 r 6 9 1 3 9 1 7  
116  EkH-F PTR POWER I N  RODS 4 9 7 9 1 2 9 l E  
22 E k C - H  P T K  PCWER I N  NOCS 3 0 r 3 1  
45 EkP-J PTR PCWER I N  R C C S  2 4 9 2 5 9 2 7 1 2 8  
63 tkM-K H T K  POkER I N  HODS 33934  
8 1  ECC-L P T H  PCWER I N  R O C S  2 1 1 2 2 9 3 6 9 3 7  

1 1 7  EkP-T HTR PCWER TCTALIKWJ 
1 2 1  FE-27 LGOP FLGW TCTbL(GPCI 
1 1 8  FE-277 T E S T  SECTION(TS) FLOW IN(I;PM) 
1 2 5  FE-278 T S  FLCW CUT(GPP) 
214  FE-27s T S  BYPASS FLCklGPPJ 
2 5 1  FE-31  TS(OLC1 FLUY I N  
1 2 6  FE-46 P A C I A T C R  A I R  FLOW 
1 2 2  P t - 1  PCPP CLT PKESS(PS1GJ 
1 1 9  PE-254 T S  INLET PRESS(PS1CJ 
217  PE-257 T S  L I h E  PRESS I N L E T ( P S I G 1  
1 2 0  PE-259 T S  CUTLET PRESStPSIGJ 
2 4 1  PE-261  EXP TANK ARGCh PHESS(PSIG1 
218  PE-280 T S  BVP L I N E  PRESS I N t P S I G J  
2 1 9  PE-282 T S  B Y P  L I h E  PRESS LUT(PS1GJ 
1C9 TC-365 T E S T  S E C T  INLET hELL(CEG F 1  
110 TC-37C T E S T  SECT OUTLET k r L L ( D E G  F J  
238 T C - 7 0 7  EXP TANK S O D I G M  T C t C E G  F )  
2 3 9  TC-70F E X P  TINK A R G C h  T C ( C E G  F J  
143  TC-31@ R A G  I N  P I P E  UALL T C  
1 4 4  TC-334 R A C  OUT P I P E  k 4 L L  T C  
1 4 5  TC-336 PLCP I h  PIPE WALL I C  
142  TC-30C PLMP CUT PIPE WALL T C  
1 3 3  TC-366 T S  SHELL-BOT(OEG F J  
1 3 4  TC-366 T S  GUIRD PTR-t!OT 
1 3 5  TC-36tR T S  H T R - R O T  
136  TC-367 T S  SHELL-LOW C T R  
1 3 7  TC-3674 T S  GUARD PTR-LON C T H  

2 4 7  TC-368A T S  GUARD HTR-LP C T R  
2 4 6  TC-3688 T S  HTR-UP CTR 
1 3 9  TC-369 T S  SHELL-TCP 
1 4 0  TC-369A T S  GUARD HTR-TOP 
141 TC-3698 T S  HTR-TOP 
1 3 8  TC-3678 T S  HTR-LOW C T R  
232  TCFE277 P IPE T C - A  A J  FLCW I h  
2 3 3  TCFE277 P I P E  TC-B A J  FLUk I h  
2 3 4  TCFE278 P I P E  T C - A  A J  FLCcl CUT 
235  TCFE278 P I P E  TC-8  A J  FLCk CLT 

127  ~ c - 3 6 e  T S  SHELL-LP C T R  

1 7 6 2  
- 0 5 6 6 9  
- 0  Q715 

0 4 2 3 9  
- 0 0 7 1 5  
- 0 0 7 1 5  
-.C715 
-.C677 

.6677 
- 6 6 7 7  

- 0 6 6 7 7  
- a 5 8 5 2  

51.25 
51.25 
51.25 
5 1 - 2 5  
63.25 
4 3 - 2 5  
63.25 

19. 
1 9  
21. 
2 1. 
21. 
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2 3 6  TCFE279 P I P E  TC-A AJ bYP FLCk 
2 3 7  TCFE279 P I P E  TC-8 AJ dYP FLCW 
42 TCFE27A P I P E  TC-A AJ I C T A L  FLCk L c A C S  

2 3 1  TCFE27B P I P E  TC-B AJ TOTAL FLCk LEbCS 
13C R E F  MCX 152 DEG REF B C X  1(CEi F )  
131 R E F  B C X  1 5 0  DEG REF @ C X  2 
132  REF B C X  15C DEG REF B C X  3 
2 1 2  REF BOX 15C DEG REF HLX 4 
2 1 3  REF B C X  1 5 d  L E G  REF B O X  5 
1 2 4  SE-212 R A C I A T C R  BLCk S P t E L  
1 2 3  S i - 6 2  SOL PUMP SPECO(Rt"lu) 
1 6 2  K 1 3 0  S T A q T  PUCP C U P S T  Cbkiu 
1 5 6  L E - 2 7 t  tXPAhSICh TAhK L E V t L  
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Appendix D 

BUNDLE 3C STEADY-STATE TEST DATA 

The thermocouples listed in Table D.l were found to have erroneous 

Most of temperature readings when compared to the other thermocouples. 

the thermocouples listed in Table D.l have unexpectedly low or high 

temperature readings; others (as noted in the table) have unacceptable 

standard deviations. 

All abbreviations used in this appendix are explained on the first 

page of Appendix C. 
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'1''iblc IJ. 1. L i s t i n g  c>f t h e r m o c o u p l e s  
w i t h  d o u h t i t i l  r r a d i n q s  

- ~- 
10 
so 
10 
1 0  
10 
10  
LO 
10 

10 

10 
10 
10 
10 
10 

10 

10 

1 0  

10 

10 

10 

10 

IO 

10 

10 

10  

10 
10 
11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

._ 

!01 
1 iO2 
103 
101 
106 
107 
108 
115 

116  

11;' 
118 
119 
1 2 4  
127 

128 

133 

13h 

1 3 7  

121 

125 

170 

131 

134 

10s 

110 

11.' 
1: 
12: 

i j l  

i5 1 

16 I 

111 

11 8 

116 

-. 
i !  

161 

i 6 'i 

161 

__-- 
&Good t emper  c l ~ i i ~  I 

a t i o n .  

I l l K  'TC in flTR 35, 1 5 . 4  i f i . "  

Hil< I C  i n  H T R  3 4 ,  15.4 i n .  
H'IR I C  in HTR ' 1 4 ,  15.4 i n .  
ii!!l ii i n  HTR 3 4 ,  I > . &  i n .  
HIK 'IC i n  HTR 3 4 ,  15.4 in. 
1 l l R  ? C  i n  HTR 3 4 ,  IS.!+ i n .  
H i R  iZ in HTR 3 4 ,  15.4 in., 
' ! I ! ,  rc in HTR 34, i j . :  i ~ n . '  
I,V : ( '  .7n HTR 1 2 ,  ( 1 1  in.' 

i n  HTK 34 .  I)..; i : ~ .  

in HTR 1 4 ,  1 U . h  in. 

i n  HTR 2 4 ,  ti.: i n  

H1'A IC in HTR 30, 
Ii'TR 71. i n  HTR 30, 18BC il- . 
HTK IC in HTR 3 0 ,  IYAb i n .  

?('  i n  HTR 30, 1HBC in. 
ri. i n  HTR 3 0 ,  1 6 A B  in. 
TC i n  HTR 3 0 ,  I R M '  i n .  
TC: i n  HTR 30, 18h.6 ir,. 
I C  in HTR 3 0 ,  18BC in. 

I i 7 R  TC i n  HTR 3 0 ,  S8AU in. 
!llR 'TC i n  HTR 3 0 ,  1RI)C 111. 

i n  HTR 30. !HAB in. 
i n  HTR 30, 1811C in. 
in HTR 30, i 8 A B  i n .  
i n  HTR 3 0 ,  183C i n .  
i n  HTR 3 0 ,  :#AB in. 

. 
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T E S T  S E R I E S  13 (BUNDLE 3C); T E S T  2 R U k  1 0 3 A  11/i7/78 1 1  2 6  

. 
* 

C O N D  I T  I O N S :  
T F S T  S E C T I O N  F L O d :  0.5 L / 5  ( 7.3 G F M )  
T E S T  S E C T I C N  POWER:  0.0 K h  

T F S T  S E C T I O N  I N L E T  T E M P E H A T U G E  : 429 L E G  C ( 805 D F C  F )  
T E S T  S E C T I O N  O U T L E T  T E M P E R A T U R E :  430 CEG C ( r30’ C E G  F )  

H E A T  B A L A N C E  : 

N 2 T  A P P L I C A B L E  FOR T H I  E TEST 

I N S T R U M C N T  

F L O W S  
T E S T  S E C T I O N ( T S 1  F L O W  I N ( G P M )  
T S  F L G k  D U T ( G P M )  
T S  B Y P A S S  F L O W ( G P M )  
L Q O P  F L O W  T O T A L t G P M )  
R A D I A T O R  A I R  F L 3 d ( C F M )  

PRES SUR ES 
T S  I N  P R E S S C P S I G )  
T S  O U T  P R E S S ( P S 1 G )  
PWlP G U T  P R E  5 S (  P S I  G 
T S  L I N E  P F E S S  I N ( P S 1 G )  
EX”  T A N K  ARGCIN O R E S S ( P S 1 G )  
T S  B Y F  L I N E  P R E S S  Z N ( P S 1 G )  
T S  B Y P  L I N E  P G E S S  O U T ( P S 1 G )  

- C 3 P  T H F R M O C O U P L E  S 
T E S T  SECT I N L E T  W E L L ( 0 E G  F )  
T 5 S T  S E C T  O U T L E T  W E L L ( D E G  F )  
PUMP I N  P I P E  W A L L  T C  
P U M P  O U T  P I P E  W A L L  TC 
R A D  I N  P I P E  W A L L  TC 
R A D  Q U T  P I P E  W A L L  T C  

T E S T  S E C T I O N  H O L S I N G  T H E Q M O C C U P L E S  
T S  S H E L L - B O T ( D E G  F) 
T S  GUARD H T R - B O T  
T S  H T R - B O T  
T 3  S H E L L - L O W  C T R  
T S  GUARD H T R - L O W  C T R  
T S  H T R - L O W  C T R  
T S  SHE-L-UP C T R  
T S  G U A R D  H T R - U P  C T R  

2 0 - C E C  
A VG 

7 . 3  
7. 0 
l a 5  
? a  1 
1.1 

9. Lc 
5 .  5 
6. C 
9 9 5  
3.6 

1 3 . 4  
3.5 

805.4 
807.2 
‘62.7 
775. s 
81 7 .  2 
771* C 

807.9 
7 9 0 e  1 
742s 6 
806.3 
830.5 
78.59 7 
814.0 
846.4 

S T D  
9 E V  

0.4 
0.4 
0.3 
O s  e 
0.0 

0.3 
0 0 2  
c 0 2  
3.3 
0.2 
0.3 
00 2 

0.1 
0.a 

270 1 
1 s 6  
1 e o  

1-2 

,3 . 3 
O e  4 
0.6 
3.2 
0.6 
0.6 
0.5 
0.7 
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Test 2, run l O O A  (continued) 

I N ST;i UMFN T 

T S  HTFi-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
TS HTR-TOP 

9EFERENCE B O X  THE?MOCOUPLES 
153 D E G  R E F  BGX 1 
150 DEG R E F  BOX 2 
1 5 3  3 E G  R E F  5 0 X  3 
153 DEG R E F  B O X  
193 DEG R E =  BGX 3 

Y I SCELLANEOlJ5 
SOD PUMP SPEEC(F;PM) 

2 0-SEC ST C 
AVG DEV 

e33.5 3 4 8  
809 ,7  0*7 
8 2 6 s  7 1.1 
8 4 0 e  5 0.9 

106.2 3.C 
105.3 O s  6 
108.' 0.5 
13'. 0 0.2 
1050 0 004 

381.7 49.5 

. 

TEST S E R I E S  l O ( E U N D L 5  3 C ) :  TEST 2 RUN 1038 11/17/78 i l  I 7  2 6  

C O l 3  I T  IONS: 
TEST SECTION F L O i d :  0.5 L / S  ( 7.9 G F M )  
T E S T  S E C T I O N  POWER: 0.0 KW 

TEST SECTION I N L E T  TEMPERATUQE: 431 DEG C ( P O 8  DEE F )  
TEST SECTION O U T L E T  TEMPERATURE: 430 C E G  C ( 807 DEC F )  

H E A T  BALANCE:  

V'JT A P P L I C A B L E  FOR T H I S  TEST 

INSTRUMENT 2 U-SE C 
A VG 

ST 3 
DEV 

"Laws 
TEST S E C T I O N ( T S )  F L O W  I N ( G F M )  7.9 3.4 
TS FLOW O U T ( G P M )  7.7 0.4 
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T e s t  2 ,  r u n  l O O B  ( c o n t i n u e d )  

D 

I N S T R U M Z N T  

T S  a Y P A S S  F L O C ( G 2 M )  
L O O P  F L O W  TU T A L (  GPM 1 
P A 3  I A T 9 ) R  A IQ F L O  d (  C F M  1 

D 9 E S S U R E S  
T S  I N  P R E S S ( F S 1 G )  
T S  O U T  P F E S S ( P S 1 G )  
P U Y P  O U T  PRE SS(  P S I G )  
T S  L I N E  F R E S S  I N ( P S 1 G )  

TANK ARGON P R E S S ( P S I G 1  
T S  d Y P  L I N E  P f i E S S  X N ( P S I G 1  
T S  R Y P  L I N E  P R E S S  O I I T ( ? S I G )  

L O @ P  T H E R M J C ’ 3 U P L F  S 
T E S T  S E C T  I N L E T  d E L L ( D E G  F )  
T E S T  S E C T  O U T L E T  W E L L ( D C G  F )  
P U Y P  I N  P I P E  W A L L  T C  
P U Y P  O U T  P I P E  W A L L  TC 
R A D  IN P I P E  $ A L L  TC 
R A D  O U T  P I P E  W4LL T C  

T E S T  S E C T I O N  H O L S I N G  T H E Q M O C O U P L E S  
T S  S H E L L - B O T ( D E G  F )  
T S  G U A Q D  H T R - B O T  
TS  H T P - B O T  
TS S H E L L - L O W  C T R  
T S  GUARD H T R - L O W  C T R  
T S  H T E - L O W  CTF; 
T S  S H E L L - U P  C T R  
T S  GUARD H T K - U P  CTR 
T S  H T R - U P  CTP 
TS S H E L L - T O P  
T S  GUA?D H T G - T J P  
T S  H T G - T O P  

R E F E R E N C E  E O  X T h E 2 M 3 C O  UPLES 
150 D E G  R E F  B O X  1 
1 5 3  D E G  R E F  B O X  2 
1 5 0  D E G  RFF B O X  3 
153 DEG R E F  BOX Y 

150 D E G  R E F  B O X  3 

V I S C E L L A N E O U S  
SOD P U M P  S P E E D t R P M )  

2 0 - s 5 c  
A VG 

1.8 
7. ti 
1.1 

99 5 
53 4 
7.2 

10.1 
7,s 

19.7 
9. L. 

8 O e o  3 
807, 

6 
-79.7 
814,5 
773- 2 

809.9 
789. C 
742.6 
8 0 6 -  7 

€ ? 3 C ) e L  
’,a59 6 

E1463 1 
e33.4 
81 0 .  3 
F326.5 
e43a 5 

a i  40 2 

106 .4  
1 0 5 - 6  
108. 8 
10’. 1 
104. 4 

41 9. 4 

STD 
D F V  

0.3 
395 
3.3 0 

0.3 
3.2 
G.  2 
0.3 
3 3 2  
3.3 
3 * fi 

3.4 
3.4 
1.6 
0.4 
006 
3 r 6  
0.6 
0.8 

0.8 
1 0 1  
1.0 

3 . 8  

I .O 
0.8 
O e 6  
o *  3 
0.1 

51.8 
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CCl 'J9 I T  I O N S :  
T E S T  S E C T I O Y  FLCiW:  0.6 L / S  (10.2 G F V )  
T E S T  S E C T  I 3 N  POWZR : 3 0 0  KW 

430 DEG C ( €306 L E C  F )  
431 CEG C ( 8 3 8  D E G  F )  

T E S T  S E C T I O N  I N L E T  T E V D E C A T U Q E :  
T Z S T  S E C T I O N  J U T L E T  T E M P E R A T U X E :  

t i E 4 T  B A L A N C E :  

Y O T  A P P L I C A B L E  FEi? T H I  S T E S T  

I N S T R U M E N T  2 0 - S E C  
A VG 

'LOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  13.2 
T S  FLOW @ U T ( G P M )  9. a 
T S  B Y P A S S  FLOUI(Gplur)  1.2 
L O O P  FL3 W T O  l A L (  GPM 1 10.0 
R A D I A T O R  A I R  F L O t Y ( C F M 1  1.2 

PR E S S U 9 E S  
T S  I N  P R E S S f P S I G )  10.3 
T S  O U T  P R E S S ( P S 1 G )  5. 5 
P U M P  O U T  P R E  S S C P S I G  ) 8.3 
T S  L I N E  P R E S S  I N ( P S 1 G )  11.2 
E X 0  T A N K  ARGON P R E S S C P S I G )  3. 5 
T S  B Y P  , INE P R E S S  I N ( P S I G 1  1l.S 
T S  e w  LINE PRESS OUT(PSIG) 8.5 

-03P T H E R M O C O U P L E S  
T E S T  S E C T  I N L E T  W E L L ( 0 E G  F )  8060 3 
T E S T  S E C T  O U T L E T  W E L L ( 3 F G  F )  808.5 
P U M P  I N  P I P E  W A L L  T C  775.2 
P U M P  O U T  P I P E  W A L L  TC 782.2 
R A 3  I N  P I P E  N A L L  TC 81 0. 1 
R 4 D  OUT P I P E  W A L L  T C  '93.5 

TEST S E C T I O N  H C L S I N G  T H E R M O C O U P L E S  
T S  S H E L L - B O T ~ D E G  F )  809.3 
T S  GUP?D H T R - B O T  789.6 
T S  H T R - 5 0 T  742.6 
T S  S H E L L - L O W  C T R  806.9 
T S  GUARD HTR-LOW C T R  1330. 2 
TS H T R - L O W  C T R  785.7 
T S  S H E L L - U P  C T R  814.4 

S T  c 
DEV 

3 e k  
0.4 
0 0 3  
0. R 
0.0 

Om 3 
0.2 
0.2 
0 8 3  
0.2 
30 3 
0.3 

0.5 
0.3 

21.6 
1 .t 
1.3 
3 e  8 

o s  2 
0.3 
2.0 
0.2 
0.8 
0.5 
3.4 
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Test 2, run lOOC (continued) 

. 
* 

I N S T K U M E N T  

T S  GUA?D H T R - U P  C T ?  
T S  H T R - U P  C T R  
T S  S Y E L L - T 3 D  
T S  G U 4 Q 3  H T K - T O P  
T S  H T R - T O P  

K ! f F E ? E N C i  @ O X  T H E R V O C O U P L E S  
1 5 3  DE:. R E F  6 0 X  i 
130 D t G  R E F  @ o x  2 
150 D E G  2 E F  R O X  3 
153 D E G  R E F  9 0 X  4 

15.3 D E G  9EF B O X  5 

'1 I S C 1 L 4 l u r O U S  
533 P U M P  S P E E D ( R P 4 )  

2 0-5: c ST C 
A VG D E V  

e458 R o o  7 

e33.  E 9. n 
810.7 1.0 
4269 4 1.4 
34 3 . 7  l r l  

136a 2 l o 0  
1365 5 O.? 
: 09.0 3 a -  
107.3 0 . 2 
104.5 0.2 

562- e 6393 

C O V 9 I T  1 3 N S :  
1 r 0  L / S  (15.2 G F M )  -.--- b c > T  S E C T I 3 N  FLOlnl :  

T F S T  S E C T I O N  P 0 N - R :  3.30 K k  

TFST S E C T  104 I N L Z T  T E M P E R A T U R E  : 1 2 8  3ES C ( S C 3  C 3 C  = )  

T Z S T  S E C T I O N  O U T L E T  T F M P E R A T U R E :  4 3 0  CrEG C ( * O F  C F C  F )  

h 5 4 T  S A L A N C E :  

V ? T  A P P L I C A B L E  F O R  T H I S  T E S T  

I N S T R  UMEN T 2 0 - S E C  S T  C 
A VG DEV 

=c')ws 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  15.2 O e 4  

T S  FL3W O U T ( G P Y 1  15.1 0.A 
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Test 2 ,  run  101 (continued) 

I N S T R U M E N T  

T S  B Y P A S S  F L O W ( G P M )  
L O O P  F L O W  T O T A L ( G P M 1  
2 A 3 I A T O R  A I R  F L O , d ( C F Y )  

2 0-SEC 
A V G  

1.3 
15.2 
1.2 

? G  5’3 SUR E S  
T S  I N  P R E S S ( P S 1 G )  12.€ 
T S  O U T  P R E S S ( P S 1 G )  5.5 
P U M P  O U T  P R E  S S ( P S 1 G )  12.1 
T S  L I N E  P Q E S S  I N ( P S 1 G )  15.1 
E X P  T A N K  ARGON P R E S S ( P S 1 G )  3.5 
T S  B Y P  L I N E  P R E S S  I N ( P S 1 G )  15.5 
T S  3 Y P  L I N E  P R E S S  O U T ( P S 1 G )  8.4 

L 3 O P  T A E R M O C O U P L E S  
TEST S E C T  I N L E T  W E L L ( D E G  F )  803.2 
T E S T  S E C T  O U T L E T  W E L L ( D E G  F )  006.3 
P U M D  I N  P I P E  W A L L  T C  778.9 
P U M P  OUT P I P E  W A L L  TC 786.9 
G A D  I N  P I P E  W A L L  TC 80631 
R A D  O U T  P I P E  W A L L  T C  707.9 

T E S T  S E C T I O N  H O U S I N G  T H E R M O C O U P L E S  
J S  S H E L L - B O T ( D E G  F )  
T S  GUARD H T R - B O T  
T S  H T R - B 3  T 
T S  S H E L L - L O W  C T R  
T S  GUAGD H T R - L O W  C T R  
T S  H T R - L O W  C T R  
T S  SHELL-UP C T R  
T S  GUARD H T R - U P  C T R  
T S  H T R - U P  C T R  
T S  S H E L L - T O P  
T S  GUARD H T R - T O P  
T S  H T R - T O P  

806.7 
789.6 
743.7 

8300 3 
804.7 

785.5 
812.9 
046. 0 
833.0 
807.8 
926. C 
840. a 

Q E F E G E N C E  B O X  T H E R M O C O U P L E S  
150 D E G  R E F  B O X  1 106.2 
1 5 9  OEG R E F  B O X  2 105s 9 
1 5 5  D E G  RET BCIX 3 109.1 
150 D E G  R E F  B O X  4 107. 1 
1 5 3  DEG REF B O X  5 104.6 

ST C 
5 E V  

O a  3 
00 8 
0.0 

0.3 
0.2 
0.2 
0.3 
0.2 

0.3 
3 

0.4 
0.4 

2 3 s  8 
1.4 
1.0 
0.4 

0.* 
0.4 

12.39 
0.4 
0.7 
0.5 
0.4 
0.8 
0.7 
9.7 
1.0 
1.2 

0.7 

098 
0.4 
O e  3 

0.7 

hJ1 I S C E L L A N E O U  S 
SO3 P U M P  S P E E D ( R P M 1  ee2.7 52. 
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T E S T  S E R I E S  13(BUNDLE 3 C ) :  T E S T  2 R U N  132 11/17/78 10 5 5  ? E  

COND I T  I C N S :  
T E S T  S E C T I O Y  F L O d :  1.4 L / S  (21.' G F M )  
T E S T  S E C T I O N  F O h E R :  0.0 K h  

T E S T  S E C T I O Y  I N L E T  T C M P E R A T U q E :  428 C E G  C ( 802 DEG F )  
T E S T  S E C T I O N  O U T L E T  T E M P E R A T U Y E :  430 CEG C ( 805 D E G  F )  

H F A T  B A L A N C E :  

NDT A P P L I C A B L E  F O R  T h I S  T E S T  

I N STR UM EN T 2 0 - S E C  
A VG 

F L O W S  
TEST S E C T I O N ( 1 S )  F L O W  I N ( G F Y )  2 1 s -  
T S  FLOW O U T ( G P Y )  21 a 6  

T S  B Y P A S S  F L O h ( G P M )  1 D l  

L O O P  F L C  W TO T A L (  GPM)  2 1 a 4  
R A D I A T O R  A I R  F L O I ( C F M )  1.2 

P Q Z S SUR E S 
T S  I N  P R E S S ( P S 1 G )  17, 1 
T S  O U T  P R E S S ( P S 1 G )  5 s  6 
P U Y  P O U T  P R E  SS( P 31 G ) 19.2 
T S  L I N E  P R E S S  I N t P S I G )  22.1 
E X P  T A N K  ARGON P R E S S ( P S I G 1  3.5 
T S  BY? L I N E  P R E S S  I N ( P S I G 1  22. E 
T S  B Y P  L I N E  P R E S S  O U T (  P S I  G )  8. 6 

L O O P  T H E R M O C O U P L E S  
T E S T  S E C T  I N L E T  W E L L ( D E G  F )  802.5 
T e S T  S E C T  O U T L E T  W E L L ( D E G  F )  806.0 

P U M P  OUT P I P E  W A L L  TC 789.9 
R A D  I N  P I P E  H A L L  TC 803.2 
R A D  O U T  P I P E  W A L L  T C  793.0 

P U M P  I N  P I P E  W A L L  T C  778.7 

7 -  
t z S T  S E C T I O N  H O L S I N G  T H E R Y O C O L P L E S  

T S  S H E L L - B O T C D E G  F )  
T S  G U A R D  H T R - B O T  
T S  H T R - B 0 T  
T S  S H E L L - L O W  C T R  
T S  G U A R D  H T Q - L O k  C T R  
T S  H T R - L O W  C T R  
T S  SHELL-UP C T R  
T S  GUARD H T R - U P  C T R  

806. I 
789.5 
742.9 
8043 1 
830.0 
786- 3 
8 1 2 . 1  
845. 6 

S T  0 
D E V  

3.4 
0.a 
0 . 3  
0.9 
0.0 

3.3 
0 * 2  
0.2 
0.3 
0.2 
3 m 3 
0.3 

004 
3.4 

28.7 
1.3 
: e 0  
00 5 

3.2 
0.2 
1.2 
0.4 
0.8 
0.5 
0 0  5 
0.7 
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T e s t  2 ,  run 102 (continued) 

TS H T P - U P  C T Y  
T S  S H k L L - T O P  
T 5  GUARD HT9-TOP 
T S  H T R - T O P  

r i E F E R E N C E  60 X THER:4OCOUPLES 
153 D E 6  G E F  BOX 1 
150 D E G  R E F  @ O X  2 
:53 DEG G E F  E O X  3 
153 DEG R E F  B O X  4 
150 D E G  R E F  @ O X  5 

4 I S C Z L L A N E O L S  
SOD PUMP SPEED(RPM) 

2 0-SE c 
A VG 

834. i 
807.4 
825.7 
841.2 

1 C6m 2 
1050 6 
1090 0 

1 O d e  6 
137. o 

1255.4  

S T  D 
DEV 

0.8 

1 . 3  
O e Q  

0.7  

1 . 1  
0 . 7  
000 
0 . 3  
0.4 

99.  E 

T E S T  S E R I c S  i o (  i 3UNDLE 3 C )  : T F S T  2 R U N  133 1 i / 1 7 / 7 8  10 C C 7  3 5  

C O Y D I T  I U N S :  
T E S T  S E C T I O N  FL3ul:  I r S  L / S  (29.1 G F M )  
T E S T  S E C T I O N  POWER:  0.0 K k  

T E S T  S E C T  I O N  I N L E T  T E M P E R A T U R E  : A28 D E G  C ( 805 D E E  F )  
T E S T  S E C T I O N  O U T L E T  T E M P E R A T U R E :  430 C E G  c ( eo6 D E G  F )  

HI?AT B A L A N C E  : 

V O T  A P P L I C A B L E  F O R  T H I  S T E S T  

I N S T R  UM EN T 2 0 - S E C  
A VG 

“ L O W S  
TEST S E C T I O N ( T S )  F L O W  I N ( G F M 1  29.1 
T S  FLOW O U T ( G P M )  29. 0 
T S  d Y P A S S  F L O W t G P M )  1.6 
L O O P  F L O W  TO T A L  ( G P M  1 28.9 
R A D I A T O R  A I R  F L O W ( C F M )  1 .2  

S T  C 
DEV 

0.4 
Om4 
0 0  3 
0.9 
om 0 

. 
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Test 2, run 103 (continued) 

c 

I Y S T E U M E N T  2 0-SEC 
A VG 

32 E 5  SU4 Z S  
T S  I N  P R E S S ( P S 1 G )  24.1  
T S  3 U T  P R E S S ( P S 1 G )  5 . 7  
P U M P  O U T  ORE I S <  P S I  G 1 35.8 
T S  L I N E  P R E S S  I U ( P S I G )  33.4 
E X P  T A N K  ARGON P R E S S ( P S I G )  3.7 
T S  B Y P  - I N €  PEE6S I N ( P S 1 t )  33.9 
T S  B Y P  L I N E  P R E S S  O U T ( P S 1 G )  9.5 

L CIOP T HER Y O  C O U P L E S  
T E S T  SECT I N L E T  WELLCDEG F )  803.6 
T E S T  S r C T  O U T L E T  W E L L ( D E G  F) 806. -., 
P U M P  I N  P I P E  M A L L  TC 785.8 
P U M P  O U T  P I P E  WALL TC 791 3 
R A D  I N  P I = €  *ALL. T C  801 e 2 
R A D  J U T  F I P F  WALL T C  795.0 

T E S T  S E C T I O N  H O b S I N G  T H E R M O C G L P L F S  
T S  S H E L L - B O T ( D E G  F )  
T S  G U A 9 D  H T R - B O T  
T S  H T R - B O T  
T S  S H E L L - L O W  C T R  
T S  GUARD H T R - L O k  C T R  
T S  HTR- I~W C T R  
T S  S H E L L - U P  C T R  
T S  SUAFtD H T R - U P  C T 2  
T S  d T R - U P  C T Q  
T S  S H E L L - T O P  
T S  G U A R 3  H T P - T O P  
T S  H T R - T O P  

806s 6 
‘ 8 9 . 8  
743.1 
304.4 
8304 3 
786. 2 
81 2.4 
e45. 2 
834. 6 
808. 1 
826.1 
841.6 

2EFEGENCE E O  X THEi7MOCi)UPLE.S 
150 D E G  R E F  B O X  1 106.3 
150 D E G  REF B O X  2 1 0 5 r 4  
150 D E G  R E F  B O X  3 109.0 
153 DEG R E F  B O X  4 107.0 
150 DEG R E F  R O X  5 104.4 

‘4 I S C E L L A N E O U S  
SOD PUMP S P E E D ( R P M 1  1 0 6 1 r 7  

S T  C 
D E V  

0, 3 
O e  2 
3.2 

0.2 
3.1 3 
0.4 

0 0  3 

OI 3 
0.4 

23.7 
1.2 
i . 1  
3 . 4 

3.4 
0.4 
39 5 
0.2 
0.5 
3.5 
0.5 
0. -? 

30 6 
0.7 
1.1 
1 . 2  

0. e 
0.7 
30 6 
3.3 
0.2 

T E S T  S E R I E S  l O ( B U N D L E  3 C ) :  T E S T  2 RUN 104 11/17/73 i0 4 3  4 

C O N D X T  I G N S :  
T E S T  S E C T I O N  F L O W :  
T E S T  S E C T I O N  P O E P :  

2.3 L I S  (36.3 G F M )  
0.0 i ( w  
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Test 2 ,  run 104 ( con t inued)  

' EST  S k C T I O U  I N L E T  T c M P E R A T U R E  : 426 D E G  C ( 8611 C E G  F )  
T E S T  SECT1'3N O U T L E T  T E M P E R A T U R F :  430 C E G  C ( 836 DEG 

H i A T  B A L A N C E  : 

YO'  A P D L I C A a L E  FOR T H I S  T E S T  

I N S T R U M E N T  2 0 - S E C  
A VG 

F L 3 W S  
T E S T  S E C T I O N ( T S 1  F L O W  I N ( G F M )  36 .  3 
T S  FLOW O U T ( G P M 1  36.4 
T S  a Y P A S S  F L O W ( C P M 1  1.6 
L O O P  FL3W T O T A L ( G P M 1  36.1 
R A O I A T O R  A I R  F L O v J t C F M )  1.2 

P R  ES SUR E S 
T S  I N  P R E S S ( P S 1 G )  33.2 
T S  O U T  P R E S S ( P S I G 1  5.8 
PUMP O U T  P R E S S (  P S I G )  45. e 
T S  L I N E  P R E S S  I Y ( P S I G 1  48.2 
EX13 T A N K  ARGON P R E S S ( P S 1 G )  4. 0 
T S  B Y P  L I N E  P R E S S  I N ( P S 1 G )  480 9 
T S  B Y P  L I N E  P R E S S  O b T (  P S I G )  8.6 

- 0 3P T H E R M O C O U P L E S  
T E S T  SECT I N L E T  W E L L ( D E G  F )  803.2 
T - S T  S E C T  O U T L E T  W E L L ( D E G  F )  ~ 0 6 . 2  
P U M P  I N  P I P E  W A L L  T C  781 8 €! 
P U M P  O U T  P I P E  W A L L  TC 7930 2 
Q A D  I N  P I P E  WALL TC 802.9 
R A D  O U T  P I P E  W A L L  T C  796. 

T E S T  S E C T I O N  H O L S I N G  T H E R M O C O U P L E S  
T S  S H E L L - B O T ~ D E G  F) 
T S  GUARD H T R - B O T  
T S  H T R - B O T  
T S  S H E L L - L O W  C T R  
T S  GUARD H T R - L O N  C T R  
T S  H T R - L O W  C T R  
T S  S H E L L - U P  CTR 
T S  GUAPD H T R - U P  C T R  
T S  H T R - U P  C T R  
T S  S H E L L - T O P  
TS GUARD H T R - T O P  
T S  Y T R - T O P  

806.0 
790.4 
744.7 
802.1 
331.9 
787.  3 
812.8 
8470 9 
837.1 
808.4 
831.2 
e44.4 

ST 0 
D E V  

0.h 
0.a 
3.3 
1.0 
3.1 

3. 2 
3.0 

28.7 
5.2 

11.6 
1.7 
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T e s t  2, run 104 (continued) 

. 

. 

I N  STP UM ENT 

R E F E R E N C E  B O X  T H E R M 3 C i l  UPLFS 
153 D E G  P E F  B O X  1 
1 5 3  D E G  G E F  B O X  2 
1 5 3  D E G  GEF @ o x  3 
153 D E G  R E F  B O X  4 
150 D E G  R E F  E O X  5 

Y I S C E L L A N E O C I  S 
SOD P U M P  EPEED(F ;PM)  

2 0-SEC 
A VG 

136.8 
106.2 
1080 9 
1 0 7 s  E! 
102.1 

1952.2 

S T  C 
D E V  

5 e  2 
3.4 
2. 
3.4 

22.6 

45.8 

T E S T  S E R I E S  l O ( B U N 3 L E  3C): T E S T  2 R U N  105  l l / 1 7 / 7 E 3  i o  21 9 

C O N D I T  I O N S :  
T E S T  S E C T I O N  F L O d :  2.3 L I S  (b3.6 G F M )  
T E S T  S E C T I O N  POWER:  0.0 K k  

TEST S E C T I O Y  I N L E T  T E M P E R A T U R E :  427 D E G  C ( e 0 2  D E C  F )  

TEST S E C T I O N  O U T L E T  T E M P E R A T U R E :  429 C E G  c ( 8 0 5  C E G  F )  

H E A T  B A L A N C E :  

N O T  A P P L I C A B L E  F O R  T H I  S T E S T  

I N S T R U M E N T  2 0-SE c 
A V G  

“ L O W S  
T E S T  S Z C T I O N ( T S )  F L O W  I N C G F M )  43.6 
T S  FLOW O U T ( G P M )  43. e 
T S  8 Y P A S S  F L O C (  GPM)  1.4 
L O O P  F L O W  TO T A L (  G P M )  43.4 
? A 3 I A T O R  A I R  F L O % ( C F M )  1.2 

P ? ES SUR ES 
T S  I N  P R E S S t P S I G )  
T S  O U T  P R E S S ( P S I G 1  
P U M P  O U T  P R E S S ( P S 1 G )  
T S  L I N E  P R E S S  I N ( P S 1 G )  

44.5 
6.0 

64.5 
67.2 

S T  C 
D E V  

3.4 
0.4 
0.3 
0.9 
0.1 

0.3 
0.2 
0.2 
0.3 
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T e s t  2 ,  r un  105 (continued) 

I N STRUM E N  T 

E X P  T A N K  ARGON P q E S S ( P S 1 G )  
T S  B Y P  L I N 5  P R E S S  I N I P S I G )  
T S  B Y P  L I N E  P R E S S  O U T ( P S 1 G )  

L O O P  T H E R M O C O U P L E S  
T E S T  S E C T  I N L E T  W E L L ( D E G  F )  
T E S T  S E C T  3 U T L E T  WELL( DEG F )  
P U M P  I N  P I P E  W A L L  T C  
P U M P  O U T  P I P E  W A L L  TC 
R A D  I N  P I P E  k A L L  TC 
R A D  O U T  P I P E  W A L L  T C  

T E S T  S E C T I O N  H O L S I N G  T H E R M O C O L P L E S  
T S  S H E L L - B O T ( D E G  F )  
T S  GUARD H T R - B O T  
T S  H T R - B O T  
T S  S H E L L - L O W  C T R  
T S  GUARD H T K - L O W  C T R  
T S  H T Q - L O W  C T R  
T S  S H E L L - U P  C T R  
T S  GUARD H T R - U P  C T H  
T S  H T R - U P  C T R  
T S  S H E L L - T O P  
T S  GUARD H T G - T 9 P  
TS H T R - T O P  

R E F E R E N C E  B O X  T H E 2 M O C D U P L E S  
1 5 5  D E G  R E F  B O X  1 
150 D E G  REF B O X  2 
150 D E G  R E F  B O X  3 
150 D E G  R E F  B O X  4 
1 5 3  D E G  R E F  B O X  5 

Y I S C f L L A N E O U S  
SOD P U M P  S P E E D ( R P M 1  

2 0-SE c 
A VC 

4.1 
671 5 
8. F 

8020 3 
805. C 

'93.0 
798.6 
795. e 

Tao. e 

e040 2 
793.1 
7 4 6 e  9 
802.4 
033. 3 
708.5 
8 1 0 ~ 4  
e490 8 
841.5 
838.0 
826.9 
844. 8 

107.5 
106.4 
109.3 
108.1 
103.6 

2 350. 3 

S T  C 
DEV 

O e  2 
O m  3 
0.4 

4.4 
- 7  . d o 3  

6.6 
2.5 
3.1 
2.2 
1.0 

16.5 
23.9 
6.9 
70  6 
61 5 

7.3 
2.d 
2.4 
5.9 
9.2 

31.4 

T E S T  S E R I E S  l O ( B U N D L E  3 C ) ;  T E S T  2 R U h  1 0 6  1 1 / 1 7 / 7 3  10 13 4 5  

COND I T  I O N S :  
T E S T  S E C T I O N  F L O J :  3.2 L / S  ( 5 0 . 9  G F V )  
T E S T  S E C T I O N  POWER: 0.0 K h  

T E S T  S E C T I O N  I N L E T  T E M P E R A T U R E :  426 D E G  C ( 799 DEG F )  
T E S T  S E C T I O N  O U T L E T  T E M P E R A T U R E :  d 2 8  C E G  C ( 8 0 2  D C G  F )  



. 
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T e s t  2, run  106 ( c o n t i n u e d )  

H C A T  B A L A N C E :  

Y J T  A P P L I C A E L E  F O R  T H I  S T E S T  

I N S T R U M E N T  

F L O W S  
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  
T S  FLOW C b T ( G P M )  
T S  B Y P A S S  F L @ M v ( G P M )  
L O O P  F L O  N TO T A L (  GPM 1 
2 A D I A T O R  A I R  F L i J v l ( C F M )  

F Q  ESSc lR  ES 
T S  I N  P R E S S ( ? S I G )  
T S  O U T  P F F S S ( P S 1 G )  
P U M P  C U T  P R E  SS(  P S I  G ) 
T S  L I N E  P R E S S  I N ( P S 1 G )  
E X ?  T A N K  ARGON P R E S S ( P S I G 1  
T S  B Y P  L I N E  P R E S S  I N t P S I G )  
T S  E Y P  L I N E  P R E S S  O U T ( P S 1 G )  

L O O P  T H E R M O C O U P L E S  
T E S T  S E C T  I N L E T  VJELL(DEG F )  
T E S T  S E C T  O U T L E T  W E L L ( 3 E G  F)  
P U M P  I N  P I P E  W A L L  T C  
P U M P  O U T  P I P E  W A L L  TC 
R43 I N  P I P E  * A L L  TC 
R A D  O U T  P I P E  W A L L  T C  

T E S T  S E C T I O N  H O L S I N G  T H S R M O C O L P L E S  
T S  S H E L L - B O T ( D E C  F )  
T S  G U A R D  H T R - B O 7  
T S  H T R - S O T  
T S  SHELL-LDW C T R  
T S  GUARD H T R - L O h  C T R  
T S  H T R - L O W  C T R  
T S  S H E L L - U P  C T R  
TS G U A K D  H T R - U P  CTR 
T S  H T R - U P  C T R  
T S  SdELL- TOP 
T S  GUARD b T R - T O P  
T S  H T R - T O P  

G E F E Q E N C E  B O X  T M R M O C O U P L E S  
1 5 3  D E G  R E F  B O X  1 
150 D E G  R E F  @ U X  2 
153 D E G  R E F  @ O X  3 

2 0 - s = c  
A VG 

50.4 
5 0 s  F: 

0.9 
50. - 

i o 2  

580 1 
6.1 

9004 
4. fi 

50. 5 
9.1 

87.3 

7990 ? 
802.9 
777.8 
789. e 
795.6 
7 9 2 0  0 

ST D 
D E V  

O c  4 
0.4 

26.0 
1.3 
1.8 
3 e  2 

0.3 
0.4 
1.6 
01 3 
0.7 
0.6 
0.5 
0.7 
9.7 
0.5 
1.2 
1.3 

1.1 
0. 9 
0 0  6 
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Test  2, run 106 ( con t inued)  

I N S T R U M E N T  

150 D E G  R E F  B O X  4 
1513 D E G  R E F  B O X  5 

Y I S C E L L A N E O U S  
SOD P U M P  S P E E D C F P M )  

c? 0-SE c 
A VG 

107.1 
104.6 

2 774. 7 

S T  C 
D E V  

0.3 
0.4 

4 7 s  0 

T E S T  S E 2 I E S  IO(F3UNDt-E 3 C ) ;  T E S T  2 R U N  107 11/17/78 10 13 15 

C n N 3  I T  I 3NS:  
T E S T  S E C T I O N  F L O N :  3.’ L / C  (57.8 G F M )  
T E S T  S E C T I O N  POIVER: 3.0 K k  

T E S T  S E C T I O Y  I N L E T  T E M P E R A T U R E :  a28 C E G  C ( 803  D E G  F )  
T E S T  S E C T I O N  OUTLET T E M P E R A T U R E :  430 L E G  C ( 807 DEG F )  

I -EAT B A L A N C E  : 

h 3 T  A P P L I C A B L E  FOR T H I S  T E S T  

I N S T R U M E N T  2 0 - S E  C 
A VG 

F L O W S  
TEST S E C T I O N ( T S )  F L O W  I N ( G F M )  57. a 
T S  F L O W  O U T ( G P M 1  5 f .  7 
T S  B Y P A S S  F L O W t G P M )  1.0 
L O O P  FLJ W TO T A L (  G P M )  57.7 
R A D I A T O R  A I R  F L O W ( C F M 1  1.2 

P R ES SUR ES 
T S  I N  P R E S S ( P S 1 G )  73.3 
T S  O U T  P R E S S ( P S 1 G )  6.1 

112.0 P U M P  O U T  P R E  5S( P S I G  
T S  L I N E  P R E S S  I N ( P S I G )  116.5 
E X P  T A N K  ARGON P R E S S ( P S 1 G )  4.6 
T S  B Y P  L I N E  P R E S S  I N ( P S 1 G )  116.5 
T S  B Y P  L I N E  P R E S S  O U T ( P S 1 G )  9.3 

ST 0 
DEV 

0.4 
0.4 
0.3 
Om 9 
0.0 

0. 3 
0.3 
0.2 
0.4 
O m  2 
0. 4 
Om4 

. 
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Test 2 ,  run 107 (continued) 

* 

INSTRUMENT 2 0-s: c 
A VG 

L 0 0 P T riER M 0 C 0 UP L E  S 
TEST SECT I N L E T  WELL(DFG F )  803.7 
TEST SECT OUTLET WELL(9E.G F )  807.1 
PUMP I N  P I P E  W A L L  TC 781.0 
PUVP OUT P I P 2  W A L L  TC 793. - 
RAD OUT C I P E  W A L L  TC 796.0 
RAD I N  P I P E  * A L L  TC 798.5 

T E S T  SECTION HOLSING THERMOCOUPLES 
T S  S H E L L - B O T ( D f G  F )  
TS GUAYD HTR-@OT 
T S  HTR-BOT 
TS SHELL-LOW C T R  
TS GUARD HTR-LOh CTR 
TS HTR-LOW C T R  
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TZJP 
T S  HTR-TOP 

307.0 
794. E 
750.6 
804. a 
033. 3 
792.1  
812. 9 
e50.7 
840 .6  
aoa. 9 
829.9 
8 4 7 0  1L 

EFEXENCE BOX TI-ERMOCO UPLES 
1 5 3  DEG G E F  B O X  1 106.5 
153 DEG R E F  B O X  2 105. 5 
1 5 3  DEG REF eox  3 1 oa. 9 
1 5 3  DE; REF @ G X  4 107.1 
1 5 0  DEG REF B O X  5 105.3 

Y ISCELLANEOUS 
S3D PUMP SPEEC(F?PM) 3 360.1 

ST C 
DEV 

Oe4 
0. 

29.7 
1.4 
: 8 3  
0. 3 

3 .  3 
0.2 
35 5 
3a 4 
0.’ 
00 5 
0 . 5  
0.7 
01 8 
0. F, 

1.4 
1.0 

1.0 
o e  a 
0.6 
3.3 
0.2 

84.1 

T E S T  S E R I E S  1 0 ( B U N U L E  3C); TEST 2 R U N  108  1 1 / 1 - / 7 3  10 3 2 3  

CON0 I T  IONS: 
TEST SECTION F L O W :  4.1 L / S  (64.9 G F M )  
TEST SECTION PO’HER: 0.0 K k  

TEST SECT ION I N L E T  TCMPERATUQE : 4 2 8  C E G  C ( 8 3 4  DEG F )  
TEST SECTION OUTLET TEMPERATUQE: 430 DEG C ( 8 0 7  GEG G ,  

HEAT BALANCE:  

NOT A P P L I C A a L E  FOR THI  S TEST 



58 

T e s t  2 ,  run 108 (continued) 

INSTQUMENT 

FLOWS 
T E S T  SECTION ( T S )  FLOW I N (  G F M )  
T S  FLOW OC:T(GPM) 
T S  J Y P A S S  FLOW(GPM) 
LOOP F L O W  TO T A L (  ;PM) 
4A3IATC)R A I G  FCOWCCFM) 

DQZSSURES 
T S  I N  P R E S S t P S I G )  
T S  OUT P R f S S ( P S 1 G )  
PJMP O d T  PRESS( P S I G  1 
T S  L I N E  P R E S S  I N ( P S 1 G )  
EXP TANK ARGON PRESS(PS1C;)  
T S  E Y P  L I Y E  P R E S S  I N ( P S I G 1  
T S  ayp LINE PRESS O U T ~ P S I G :  

LOJP T HERMGCOUP L E S  
T Z S T  SECT INLET WELLCDEG F )  
T E S T  SECT OUTLET WELLIDZG F )  
PUMP I N  P I P E  WALL TC 
PUMP 3 U T  P I P 5  WALL TC 
DAD I N  P I P E  WALL TC 
R A D  OUT P I P E  k A L L  TC 

2 0-SEC 
A VG 

64.4 
64.7 

3 s  9 
650 0 
1.5 

91.e 
6.3 

128.0 
148.1 
4.9 

la80 0 
9.5 

804.0 
807.5 
7 " 9 m  7 
794.2 
797.6 
796.0 

T E S T  S E C T I O N  H D L S I N G  THERMOC 
T S  SHELL-BOTCDEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW C T R  
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SqELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

O L ' U L L  5 
806.5 
795. 2 
752.3 
504. 4 
e33.9 
792.5 
812.E 
,951 0 
e41m 8 
80s.  7 
829.3 
848.6 

GEFERENCE B O X  ThERMOCOUPLES 
153 DEG R E F  BOX 1 106.2 
150 DEG R E F  BOX 2 106.1 
150 DEG R E F  BOX 3 108.8 
150 DEG KEF BOX 4 107.0 
150 DEG REF BOX 5 105.4 

S T  P 
DCV . 
0.k 
Om4 
O m  3 
3m 9 
0.0 

0 0  3 
0. 3 
0.2 
O m 4  
0.2 
3 0  4 
0.4 

0 m  4 
0.4 

29.9 
0.9 
1.7 
0.2 

3.4 
0. 3 
0.5 
Om 2 
0.6 
3.4 
0" 5 
0.5 
006 
0.5 
0.8 
C n  6 

0.6 
O m  4 
0. 4 
Om 2 
0.3 

. 

4 1  SCELLANEOUS 
SOD P U M P  SPEED(RPM) 3 2030 3 35.4 
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T E 5 T  S E R I E S  1 3 <  B U N 3 L i  3 C )  ; T E S T  2 R L h  109 l i / 1 7 / 7 f 3  0 50 57 

C O Y D I T  I O N S :  
T F S T  S E C T I O N  F L O 4 :  a95 L I S  (71.6 G F W l  
T E S T  S E C T I O N  F O M Z R :  3.0 K U  

T E S T  S E C T I O N  I N L E T  T E M P E R A T U R E :  426 C E G  C ( 8 C 3  C E G  F )  

4 3 0  C E G  C ( e3' DEC c )  T E S T  S E C T I O N  C U T L E T  T E M P E P A T U R E :  

h E 4 T  B A L A N C E :  

N 3 T  A P P L I C A B L E  F O R  T r l I  5 T E S T  

I N S T R U M E N T  

F L O W S  
T E S T  S E C T I O N ( T S )  F L O W  I N ( G P M )  
T S  FLOW O U T ( G P M )  
T S  B Y P A S S  F L O W ( G P M )  
L O O P  F L O N  TO T A L (  GPM 1 
R A D I A T O ?  A I R  F L O ; r J ( C F M )  

P R  ES SUR E S 
T S  I N  P R E S S ( P S 1 G )  
T S  O U T  P R E S S ( P S 1 G )  
P U M P  O U T  P R E  $ S ( P S I G )  
T S  L I N E  P R E S S  I N ( P S I G )  
E X 3  TAN< ARGON P R E S S C P S I G )  
T S  B Y P  L I N E  P R E S S  I N t P S I G )  
T S  B Y P  L I N E  P R E S 3  O U T ( P S 1 G )  

L O O P  T H E R M O C O W  L E S  
T E S T  S E C T  I N L E T  W E L L C D E G  F )  
T T S T  S E C T  O U T L E T  W E L L ( D E G  F )  
P U M P  I N  P I P E  W A L L  T C  
PLJMP O U T  P I P E  WALL TC 
R A D  I N  P I P E  U A L L  TC 
R A ~  OUT PIPE WALL TC 

T E S T  S E C T I C N  H O L S I N G  T H E R M O C O U P L E S  
T S  S H E L L - B C T ( D E G  F )  
T S  G U A i i D  H T R - B O T  
T S  H T G - B O T  
T S  S H E L L - L O W  C T G  
T S  G U A R 3  HTR-LOW C T R  
T S  H T R - L O W  C T R  
T S  SHELL-UP CTR 
T S  GUARD H T R - L P  C T R  

2 0 - S Z C  
A VG 

71.E 
71.3 

0. e 
7 1 . P  
1.2 

I l l o e  
6.6 

128.4 
17902  

5 0  1 
177.7 

9.8 

803.6 
8D7.4 
'81.8 
792 s 6 
797.5 
792.3 

80". 6 
802.1 
757. 
8050 7 
e330 3 
796.9 
81403 
e55. s 

S T  C 
DEV 

o *  3 
0.4 
0.3 
0.9 
3. I 

O l d  
0.3 
30 2 
0 0 7  
3 .  2 
(3.3 
004 

4 -  2 
3 .  1 

23.3 
5% 7 
4.2 
3.7 

1 . 9  
6 0  i 
20 4 
00 4 
3.1 
2.4 
3.6 
7.9 
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I N S T 2 J M E N T  

TS HTR-UP C T R  
T S  SrlELL-TOP 
T S  G U A R D  H T R - T O ?  
T S  HTR-TOP 

T e s t  2 ,  run  109 ( c o n t i n u e d )  

R E F E R E N C E  B C X  T h E R M O C O U P L E S  
153 DEG R E F  B O X  1 
1 5 3  3EG G E F  B O X  2 
153 DEG R E F  BOX 3 
I50 DEG R E F  B G X  4 
1 5 3  DEG R E F  B G X  5 

I I S C E L L A N E O U S  
SOD P U M P  C P E E D ( R ? M )  

2 0 - S E  C 
A V G  

8450 6 
eC80 E! 
e3403 
851.4 

3 5950 4 

ST C 
DEV 

8.1 
4.8 
1.3 
404 

49.5 

. 



6 1  

T E S T  S E R I E S  1 0 ( B U N D L E  3 C )  : TEST 1 0  RUN 1 0 1  0 1 / 1 7 / 7 8  11 10 3 7  

. 
. 

CON0 I T  IONS: 
TEST SECTION FLOW: 0.91 L / S  (14 .4  GFM) 
TEST SECTION POWER 

( 1  ROD HEATED) : 15.0  KW ( 2 8 . 1  K W / M / F ; C C ) (  8.6 KW/FT/ROC)  

TEST SECTION I N L E T  TEMPERATURE: 4 5 4  CEG C ( 8 4 9  DEE F )  
TEST SECTION OUTLET TEMPERATURE: 4 6 9  CEG C ( 8 7 7  DEC F )  

H E A T  BALANCE:  

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y SOD1 UM= 

Y O F  I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X SPoHEAT X ( T S  OUT TEMP - TS I N  T E M F )  

INSTRUMENT 

HEATER POWER C(K W )  
HTR POWER I N  HOD 1 
HTR POWER XN RODS 8 , 9 9 1 0  
HTR POWER I N  RODS 1 4 0 1 5 . 1 6  
HTR POWER I N  RODS 2.3911 9 1 9  
HTR POWER I N  RODS 5.6.13.17 
HTR POWER I N  RODS 4 .7 .12 .18  
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  RODS 24 .25 .27 .28  
HTR POWER I N  RODS 3 3 . 3 4  
HTR POWER I N  R O D S  2 1 . 2 2 . 3 6 9 3 7  

2 0-SEC 
A VG 

15.0 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G P M )  14.4 
T S  F L O W  OUT(GPM1 14.4 
T S  BYPASS F L O W t G P M )  1.9 
LOOP F L O  W TO T A L  ( GPM 1 14. 5 
RADIATOR A I R  FLOW(CFM1 1.2 

PRESSUQES 
T S  I N  P R E S S ( P I 1 G )  15.0 
T S  OUT P R E S S t P S I G )  6. 0 
PUMP OUT P R E S S ( P S 1 G )  10.3 
T S  L I N E  PGESS I N ( P S 1 G )  14.0 
EXP TANK ARGON P R E S S t P S I G )  2.4 
T S  BYP L I N E  PRESS I N ( P S 1 G )  15.3 
T S  BYP L I N E  PRESS O U T ( P S 1 G )  9.5 

S T  D 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 3  
0.0 
0.0 

0.1 
0.1 
0.1 
0.1 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 

15.0 K W  

15.1 KW 
1 0 0 . 8  k 



h 2  

T e s t  1 0 ,  run 1 0 1  ( con t inued)  

I N STRUM E NT 2 0-SEC 
A VG 

LOOP THERMOCOLPLES 
TEST SECT I N L E T  VJELCtDEG F) 849.2 
TEST SECT OUTLET WELL(DEG F) 877.0 
PUMP I N  P I P E  W A L L  TC 863.3 
PUMP OUT P I P E  W A L L  TC e41 0 4 
RAD I N  P I P E  kALL TC 868. 2 
RAD OUT P I P E  W A L L  TC e450 1 

t-EATEQ INTLRNAL THERMOCOUPLES 
HTR TC I N  HTR 08112AB IN(DEG F )  866.1 
HTR TC I N  HTR 13.12A6 I N  852.1 
HTR TC I N  HTR 18.12AB I N  849.2 
HTR TC I N  HTR 22.12AB I N  842.8 
HTK TC IN HTR o e . 1 2 ~ ~  IN 866.2 
HTR TC I N  HTR 13.12BC I N  851.1 
HTR TC I N  HTR 18.12BC I N  848.9 
HT9 TC I N  HTR 22912BC I N  E51 0 8  
HT4 TC I N  HTR 09.15AB I N  908.7 
HTR TC I N  HTR 10.15BC I N  866. 0 
HTR TC IN HTR 1 6 . 1 5 ~ ~  IN 851.4 
HTR TC I N  HTR 25r15BC I N  847.9 
HTQ TC I N  HTR 02r15.1 I N  982.8 
HTR TC I N  HTR 03.1501 I N  1 000.1 
HTR TC I N  HTR 06.1501 I N  1030.8 
HTR TC I N  HTR 15015.1 I N  906.5 
HTR TC I N  HTR 24.1501 I N  852.8 
HTR TC I N  HTR 33.1501 I N  e530 9 
HTR TC I N  HTR 36.1501 I N  e 5 0 0  6 
HTR TC I N  HTR 02.15.4 I N  1040.8 
HTR TC I N  HTR 03.15.4 I N  1034.5 
HTR TC I N  HTR 06015.4 I N  1043.4 
HTR JC I N  HTR 15.15.4 I N  960.4 
HTR TC I N  HTR 24.1504 I N  e5206  
HTR TC I N  HTR 33.1504 I N  E5406 
HTR TC I N  HTR 34.1504 I N  880.6 
HTR TC I N  HTR 36.1504 I N  848.8 
HTR TC XN HTR 02.15.6 I N  1039.3 
HTR TC I N  HTR 03.1506 I N  1026.7 
HTQ TC I N  HTR 06.15.6 I N  1088.9 
HTR TC I N  HTR 15r15.6 I N  962.0 
HTR TC I N  HTR 24.1506 I N  850.9 
HTR TC I N  HTR 33915.6 I N  853.4 
HTR TC I N  HTR 34.1506 I N  842.7 
HTR TC I N  HTR 36.15.6 I N  848.1 
HTR TC I N  HTR 03.1509 I N  990.0 
HTR TC I N  HTR 06.1509 I N  1 077.9 
HTR TC I N  HTR 15.15.9 I N  91 1. 2 

ST D NORMAL1 ZED 
DEV T EYP 

0.4 
0.4 
4. 1 
1.1 
0.9 
0. 5 

0. 5 
0. 4 
0.3 
7.4 
0.5 
0.5 
0.5 
1.1 
8.2 
0.5 
0.7 
0.8 
0.8 
1.6 
1.6 
1.0 
0 0 4  
0.4 
0.7 
1.8 
1.4 
2.0 
0.8 
0.3 
0.4 

62.1 
0.6 
0.9 
1.1 
2.1 
0.9 
0.6 
0.7 
6. 0 
0.4 
0.7  
1.7 
0.6 

0. El 
0.11 
0.00 
- 0  23 
0.61 
0 . 07 
- 0  0 1  
0.10 
2. 14 
0.61 
0 008 
- 0  04  
4. eo 
5. 42 
6.52 
2.06 
0. 13 
0 0  17 
0.05 
6.88 
6 0 6 6  
6.9' 
3.99 
0.12 
0.19 
1. 13 
-001 

6.38 
8.61 
4.05 
0.06 
0. 15 
- 0  23 
- 0  04 
5. 36 
8.21 
2. 2 3  

6.e3 



6 3  

T e s t  1 0 ,  run 101  (continued) 

* 

I N  STRUM ENT 

HTR TC I N  H T R  24.15.9 I N  
HTQ TC I N  HTR 33.1509 I N  
HT'? TC I N  HTR 34.15.9 I N  
HTR TC I N  HTR 36.15.9 I N  
HTR TC I N  HTR 04.1601 I N  
HTR TC I N  HTR 05.16.1 I N  
HTQ. TC I N  HTQ 07.16.1 I N  
HTR TC I N  H T R  21.16.1 I N  
HTQ TC I N  HTR 27.1601 I N  
HTR TC I N  H T R  04.1604 I N  
HTR TC I N  HTR 05.1604 I N  
HTQ TC I N  HTR 07.16.4 I N  
HTQ TC I N  HTR 21.1604 I N  
HT2 TC I N  HTR 27.1604 I N  
HTR T C  I N  HTR 34.1606 I N  
Hi'? TC I N  HTR 05.1606 I N  
HTR TC I N  H T R  07.1606 I N  
HTR TC I N  H T R  21.1606 I N  
HTR TC I N  HTR 27916.6 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  HTR 07.16.9 I N  
HTR TC I N  HTR 21.16.9 I N  
HTR TC I N  HTR 27.1609 I N  
HTR TC I N  H T R  11 e18AB I N  
HTR TC I N  HTR 12.18AEJ I N  
HTR TC I N  HTR 14e18A8 I N  
HT4 TC I N  HTR 3 0 r l 8 A B  I N  
HTR T C  I N  HTR l l e 1 8 B C  I N  
HTR TC I N  HTR 1 2 ~ 1 8 8 C  I N  
HTR TC I N  HTR 14e18BC I N  
HJ? TC I N  HTR l 7 ~ 1 8 8 C  I N  
HT9 TC I N  HTR 30r188C I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 129-1 I N ( D E G  F )  
W W  TC ON HTR 169-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 16.09 I N  
W W  TC ON HTH 04.11 I N  
W W  TC O Y  HTR 05.11 I N  
Y W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC OM HTR 28.11 I N  
W W  TC O N  HTR 31.11 I N  
hW TC O V  HTR 03.13 I N  
W W  TC O V  HTR 13.13 I N  
W W  TC O V  HTR 15.13 I N  
W W  TC O N  HTR 17.13 I N  
W W  TC O V  HTR 22.13 I N  

2 0-SE C S T  D N O G M A C I  Z E D  
A V G  DEV T E W  

850.6 
950.8 
853.0 
845.8 
970.5 
S64. 4 
975.8 
e490 2 
851.5 
971 1 
973. s 
979.1 
e52.3 
851 0 
963.5 
986.8 
989. 6 
853.7 
851 1 
964.7 
997.0 
849.2 
E5106 
916.2 
869.3 
063.9 
e45.0 
917.0 
865.3 
'363.2 
903.4 
846.8 

852.8 
049.1 
E51 e 8  
855.7 
928.2 

873.5 
853.2 
E550 2 
E51 5 
952.1 
859.7 
854.1 

853.5 

~ 7 3 . 8  

a52.a 

0 . 5  
0.1 
0 0 8  
1.7 
1.0 
1.1 
0. 9 
0.3 
1.1 
I e5 
2.4 
1.4 
0. 3 
0.9 

1.2 
0.9 
1.2 
0.4 
0.7 
1.5 
1.4 
0.9 
0.7 
0.6 
0.6 
9.7 
7.1 
0. 5 
0. 5 

13.9 
0.4 
7.3 

3. 1 
0.9 

14.2 
0.8 
0.5 
0.3 
0.9 
0.3 
0.6 
0.7 
1 e 9  

0.8 
0. 3 
0.4 
0.4 

0.35 
0.06 
0. 14 
- e  12 
4 - 2 6  
4. 14 
4.55 
0.00 
0.08 
4.38 
4.48 
4 - 6 7  
0.11 
0 . 5 7  
4.10 
4.94 
5804  
0.36 

4.15 
5.31 
0 000 
0.39 
2.41 

0.07 

0.72 
0 . E 3  
- 0  12 
2. 44 
0.58 
4.10 
1 e S 5  
- e  09 

0. 13 
-a00 
0 . 09 
0 24 
2. E4 
4.47 
0 0 8 7  
0. 14 
0.21 
0.08 
3.70 

0.18 
0 0  13 
0. 16 

o 3a 



6 4  

Test 10, run 101 (cont inued)  

I N STR Uk EN T 

W W  TC ON 
W W  TC ON 
W W  T C  ON 
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC AJ 
W W  TC O P  
W W  TC Oh( 
W W  TC O V  
W W  TC ON 
W W  TC DM 
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W H I  TC O V  
W W  TC A J  
W W  TC OP 
W W  TC O V  
W W  TC 0’4 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC Oh( 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC EN 
W W  T C  ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

W W  TC ON 
UW TC OM 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC 3 N  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

w w  TC m 

H TR 
H TR 
H T R  
H T4 
H TR 
H Ti l  
H TR 
H TR 
HTR 
HT9 
HTR 
H TR 
H TQ 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
ti TR 
H T R  
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

01.15 IN 
03.15 IN 
C8.15 IN 
10.15 IN 
15.15 IN 
19.15 IN 
25.15 IN 
36.15 IN 
01917 IN 
02.17 IN 
02.17 IN 
08.17 IN 
10.17 IN 
11.17 IN 
18.17 IN 
19.17 IN 
21.17 IN 
22.17 IN 
33.17 IN 
37.17 IN 
C6.19 IN 
C7.19 IN 
07.19 IN 
09.19 IN 
14.19 IN 
18.19 IN 
27.19 IN 
30.19 IN 
34.19 IN 
36.19 IN 
37.19 IN 
05.21 IN 
06.21 IN 
21.21 IN 
24.21 IN 
25.21 IN 
27.21 IN 
30.21 IN 
33.21 IN 
34.21 IN 
04.23 IN 
09.23 IN 
14.23 IN 
24.23 IN 
28.23 IN 
31.23 IN 
01.25 IN 
02.25 IN 
05.25 IN 
08.25 I N  
14.25 I N  
04.27 IN 

2 0-SEC ST C 
A VG DEV 

1053.1 
1011.3 
861 e6 
870 .9  
856.3 
893.2 
853.3 
@52.  0 
992.4 
921.6 
465.8 
E 6 5 . 8  
866.1 
866.6 
975.4 

857.4 
860.6 
e5102 
852 e4 
971 7 
5 5 0 . 8  
4e7.9 

860.0 
874.3 
e54.7 
852.5 
852.8 
€54.9 
851 5 
950. 8 

1007.0 
856.0 
855.8 
856.1 
856.7 
858.2 
854 3 
850.1 
959.1 
866 8 
873.7 
859.1 
858.7 
€58.6 
965.4 
904.0 
898.1 
855.8 
860.8 
878.8 

883.9 

878.5 

0 . 5  
1.6 
1.3 
0.4 
0.4 
0.4 
0.4 
0.9 
1.2 
1.6 
le4 
0.4 
0.4 
0.5 
0.4 
0.5 
O c  3 
0.4 
0.8 
1.2 
0.7 
1.4 
1.0 
0.9 
1.4 
0.5 
0.4 
0.3 
1 S O  
0.9 
0.8 
0. 3 
0.5 
0.4 
0.3 
0.5 
0.5 
0.3 
1.2 
1 e 3  
0.5 
0.5 
0.6 
0.4 
0.5  
0.5 
0.3 
0.5 
0.3 
0.1 
0.2 
0.3 

N O R M A L  I ZED 
TEMP 

7.12 
5. E 2  
0.45 
0.78 
0.26 
1.51 
0.15 
0.10 
5 .  14 
2.60 
4.19 
0.60 
O.El 
0. E 3  
0.94 
1.25 
0.20 
0.41 
0.07 
0.12 
4.40 
3.65 
4.98 
1.05 
0.39 
0.90 
0.20 
0.12 
0.13 
0.21 
0008 
3.C5 
5.67 
0.25 
0 .  24 
0 . 25 
0.27 
0.22 
0. 18 
0.03 
3.95 
0.E3 
0.88 
0.75 
0 . z4 
0 34 
4.17 
1.97 
1 76 
0. 24 
0 . 4 2  
1.36 

. 

. 
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T e s t  1 0 ,  run 101 (continued) 

. 

m 

. 

INSTRUMENT 

W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC 01 
Wul TC O N  
W W  TC ON 
W W  TC ON 

ROD 
ROD 
ROD 
ROD 
RO i) 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

07.27 I N  
12.27 I N  
16.27 I N  
18.27 I N  
03.29 I N  
C6.29 I N  
10.29 I N  
01.37 I N  
02.37 I N  
08.37 IN 
14.37 I N  
04.31 I N  
C7.51 I N  
12951 I N  
16.51 I N  
le951 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC 
AVG 

931 0 2  
860.6 
e57.7 
864.1 
890.7 
913.6 
e650 0 
919.1 
884. 8 
859.4 
874. 0 
887 5 
892.6 
070.1 
872.1 
068. 6 
889. 6 
882.2 
079.0 

DU C T T t-5 R MO C 0 UP L E  S 
DUCT WALL TC.CH 38.19 I N ( D E G  F )  849.8 
DUCT WALL TC .CH 53.19 I N  848.7 
DUCT WALL TC.CH 28.21 I N  849.6 
DUCT WALL TCsCH 43.21 I N  e5007 
DUCT W A L L  TC .CH 44.21 I N  050. 8 

T E S T  S E C T I O N  H O L S I  NG THER MOC CUPLES 
T S  SHELL-BOT(DEG F) 850.5 
T S  GUARD HTR-BOT 814.3 
T S  HTR-BOT 759.1 
T S  SHELL-LOW CTR e5107 
T S  GUARD HTR-LOW CTR e530 6 
T S  HTR-LOW CTR 778.1 
T S  SHELL-UP CTR 873.0 
T S  GUARD HTR-UP CTR 879.7 
T S  HTR-UP CTR 851.7 
T S  SHELL-TOP 877.6 
T S  GUARD HTR-TOP 877.7 
T S  HTR-TOP 069.1 

QEFERENCE B O X  ThERMOCOUPLES 
150 DEG G E F  BOX l ( D Z G  F) 148.1 
150 DEG R E F  BOX 2 149.0 
150 DEC R E F  BOX 3 151 05- 
150 DEG R E F  @ O X  4 149.3 
150 DEG R E F  BOX 5 147.0 

Y I S C E L L A N E O U S  
S O D  PUMP SPEEDtRPM) 680. a 
EXPANSION TANK L E V E L (  X FULL) 74.7 

ST C 
O E V  

1.2 
1.2 
0.4 
0.2 
0.5 
0.2 
1.1 
0.4 
0.3 
0.4 
0.2 
0.4 
0.5 
0.4 
0.4 
0.4 
0.2 
0.1 
0.3 

0.0 
0.4 
0.4 
0.9 
0.4 

0.4 
0.3 
0.6 
0.3 
0.8 
0.6 
0.4 
0.8 
1.0 
0.0 
1.6 
0.9 

1.3 
0.7 
0.7 
0.4 
0.2 

4.1 
0.1 

NORMAL1 ZED 
T EMP 

2.95 
0.41 
0.30 
0.53 
1 78 
2.31 
0. E 7  
2.51 
1 . 2 8  
0 . 37 
0 . 89 
1. 38 
1 56 
0.75 
0 . e 2  
0 70 
1.45 
1 19 
1 . 1- 
0 0 0 2  -. 9 2  
0 . 3 2  
0.05 
0.16 
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T E S T  S E R I F S  lO(RUNDAE 3 C )  : T F S T  10 R U h  102 01/17/78 1 1  44 E 3  

CON0 I T  IONS:  
TEST S E C T I O N  FLOVJ: 0. 91 L / S  (14.3 GPM) 
T E S T  S E C T I O N  P O k E R  

( 1  GOD H E A T E D ) :  14.9 KW (27.9 KW/M/C;CO)( 8.5 KW/FT/ f iOC) 

T E S T  S E C T I O N  I N L E T  TEMPERATURE: 455 CEG C ( 8 5 2  DEG F )  
T E S T  S E C T I O N  O U T L E T  TEMPEGPTURE: 470 CEG C ( 879 D E C  F )  

H E A T  BALANCE:  

H E A T  I N P U T  FROM 31 FUEL P I N  SIMULATORS: 
H E A T  ABSORBED B Y  SODIUM= 

X O F  I N P U T  H E A T  ACCOUNTLD FOR:  
FLOW X I P e H E A T  X ( T S  OUT TEMF - T S  I N  T E V F J  

I N ST2UMENT 

I-EATER 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
HTR 
HTR 
HTR 

POWER S (  K W )  
POWER I N  ROD 2 
POvJER I M  RODS 8.9.10 
POWER I N  RODS 14.15.16 
POWER I N  RODS 1 e3911 919 
POWER I N  RODS 5.6.13917 
POWER I N  RODS 4r7.12.18 
POWER I N  R O D S  30.31 
POWER IN R O D S  24925.27928 
POWER I N  RODS 33.34 
POWFR I Y  RODS 21~22.36.37 

20-SEC 
AVG 

14.9 
0.1 
0.0 
0.0 
0.1 

-0.0 
0.0 
-0.4 
-0.0 
0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  FLOW I N ( G F M )  14.3 
T S  F L O W  O U T t G P M J  14.4 
T S  B Y P A S S  FLOW(GPMJ 1.7 
LOOP FL3 W TO T A L  ( GPM 14.4 
R A D I A T 3 R  A I R  F L O W t C F M )  1.1 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  14.9 
T S  OUT P R E S S ( P S I G 1  6.0 
PUMP OUT PRE SS( P S I  G ) 1003 
T S  L I N E  P R E S S  I N ( P S 1 G )  13.9 
EXP TANK ARGON PRESS( P S I G  ) 2.4 
T S  B Y P  L I N E  P R E S S  I N ( P S I G 1  15.2 
T S  B Y P  L I N E  P R E S S  O U T ( P S 1  G) 9.4 

S T  0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0 .0  

0.1 
0.1 
0.1 
0.1 
0.0 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

14.9 KW 

14.8 KW 
99.1 % 

.. 
. 
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Tes t  10,  run  L O 2  ( con t inued)  

I N STR UM EN T 

L O O P  THZRMOCOUPLES 
TEST SECT INLET #IELL(DEG F) 
TEST SECT OUTLET WELL(DEG F )  
PUMP I N  P IPE W A L L  TC 
PUMP OUT P I P E  W A L L  TC 
R A D  I N  P I P E  ' & A L L  TC 
RAD OUT PIPE W A L L  TC 

HEATEQ 
HTR 
HTR 
HTR 
HT? 
HTR 
HT? 
H T4 
HTQ 
H T9 
HTQ 
H TR 
H TR 
H TR 
HTR 
H TR 
HT? 
H TR 
H TR 
HJR 
HT9 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 
H TR 
HTQ 
HTR 
H TR 
H TR 
H TR 
HT4 
H TQ 
H TR 
H TR 

INTERNAL THERMOCOUPLES 
TC I N  HTR J8.12AB IN(DEG F) 
TC I N  HTR 13.12A8 I N  
TC I N  HTR 18.12AB I N  
TC I N  HTR 22r12AB I N  
TC I N  HTR 08.12BC I N  
TC I N  HTR 13.12BC I N  
TC I N  HTR 18.12BC I N  
TC I N  HTR 2 2 ~ 1 2 8 C  I N  
TC I N  HTR 09.15AB I N  
TC I N  HTR 10*15BC I N  
TC I N  HTR 16.15BC I N  
TC IN HTR 2 5 . 1 5 ~ ~  IN 
TC I N  HTR 02.15.1 I N  
TC I N  HTR 03.15.1 I N  
TC I N  HTR 36915.1 I N  
TC I N  HTR 15.15.1 I N  
TC I N  HTR 24.1501 I N  
TC I N  HTR 33.1501 I N  
TC I N  HTR 36.1501 I N  
TC I N  HTR 02.1504 I N  
TC I N  HTR 03,1504 I N  
TC I N  HTR 06.15.4 I N  
TC I N  HTR 15.15.4 I N  
TC I N  HTR 24.15.4 I N  
TC I N  HTR 33915.4 I N  
TC I N  HTR 34.1504 I N  
TC I N  HTR 36.1504 I N  
TC I N  HTR 02915.6 I N  
TC I N  HTR 03915.6 I N  
TC I N  HTR 06.1506 I N  
TC I N  HTR 15915.6 I N  
TC I N  HTR 24.1506 I N  
TC I N  HTR 33.1506 I N  
TC I N  HTR 34915.6 I N  
TC I N  HTR 36.1506 I N  
TC I N  HTR 03.15.9 I N  
TC I N  HTR 0 6 ~ 1 5 . 9  I N  
TC I N  HTR 15.15.9 I N  
TC I N  HTR 24.1509 I N  
TC I N  HTR 33.1509 I N  

2 0-SEC 
A V G  

852.0 
879.4 
866.2 
844.4 
871.4 
848.4 

952.3 
851.6 
e57. a 
850.4 
~50.8 
850.7 
e570 6 

909.0 

e500 2 
848.8 

1100.4 
979.7 
914.7 

867. o 

892.2 

858.7 
854.1 
853.4 

1104.5 
932.6 
916.9 
865. 9 
854.1 
E 5 4 0  1 
969.4 
866.7 

1108. 0 
929. 5 
918.6 
866.4 
852.5 
853.5 
839.7 
837.2 
909.5 
913.6 
857.6 
e520 5 
850.8 

869.9 

NORMAL1 ZED ST D 
O F V  T CVP 

0.5 
0.5 
4.1 
1.1 
0.8 
0.4 

0.3 
0.4 
0.4 
1.9 
0.3 
0.3 
0.4 
0.9 
6.1 
0.4 
0.4 
0.9 
0.7 
1.1 
1.6 
0.5 
0.1 
0.3 
0.3 
0.9 
1.1 
1.7 
0.5 
01 2 
0.1 

11 0 3  
0.4 
0.8 
1.0 

0.3 
0.3 
0.4 
1.6 
0.3 
0.4 
0.8 
0.4 
0.2 
0.2 

0.8 

3.66 
- 0 3 1  
0 . 2 1  
- 0  3 6  
3.60 -. 0 5  
0.20 
0 . E 5  
5.00 
1.47 

-. 12 
9 . 0 7  
4.73 
2.29 
0.24 
0 . 3 8  
0.05 
0.65 
9 . 2 2  
2 094 
2.37 
0.51 
0.08 
0 038 
4. 28 
0.54 
9.35 
2 083 
2.43 
0.52 
0.02 
0 * o s  -. 4 5  
0.55 
2.10 
2.25  
6.20 
0.02 
-005 

-. 0 7  



I N STRUM EN T 

H T 2  
HTQ 
H T? 
H TR 
H TQ 
H TR 
H TR 
H TR 
H TR 
HTR 
H T 2  
HTR 
HTQ 
HTR 
HTR 
HTR 
HTQ 
HT9  
HT3 
H TR 
H TR 
H T 9  
H TR 
HTR 
HTR 
H TR 
H T9 
HTR 
HTR 
H TQ 

TC I N  HTR 
TC I N  H T R  
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  H T R  
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC IN HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  H T R  
TC I N  HTR 
TC I N  H T R  
TC I N  HTR 
TC I N  HTR 
TC I N  H T R  
TC I N  H T R  
TC I N  H T R  
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T e s t  10, run  102 ( c o n t i n u e d )  

34.1 5.9 
36r15.9 
04916.1 
35.1601 
07. 16.1 
21 916.1 
2 7 9  16.1 
04.16.4 
05.1604 
07.1604 
2 1  ~ 1 6 . 4  
27.1604 
04.1606 
05.16.6 
Q7.16.6 
21 916.6 
27.1606 
04.1609 
07.16.9 
2 1  ~ 1 6 . 9  
27.1609 
l l s l 8 A B  
12.18AB 
14.1 a ~ a  
3 0 1 8AB 
11.188C 
i2 . iaec 
149186C 
17. 18BC 
30.18BC 

I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

U I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 12.-1 IN (DEG F) 
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC O Y  HTR 05.11 I N  
W W  TC ON HTR 13.11 XN 
W W  TC ON HTR 17.11 I N  
W H I  TC ON HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC ON HTR 13913 I N  
W W  TC ON HTR 15.13 I N  
W W  TC 0’4 HTR 17.13 I N  
W W  TC 0’4 HTR 22.13 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC O V  HTR 08.15 I N  
W W  TC ON HTR 10.15 I N  

2 0-SEC 
AVG 

862.2 
E620  8 
896. 3 
875.8 
966.0 
e590 6 
851. 1 
895.5 

465.4 
864.6 
850.9 
882.5 
881.1 
982.6 

87a.8 

869.4 

87a. 7 
850.8 

981 0 
867.4 
851.6 
886.9 
E57.0 
863.4 
844.3 
885.1 
852. 6 
981.1 
879.0 
842.9 

854.9 
852.6 
e540 1 
855.7 
876. 0 
864.9 
856.6 
857.8 
855.8 
E 5 2 0  8 
934.5 

E53.5 
856. 1 
8 6 3 .  2 
891 0 6  
914.0 
937.0 
876 8 

854. o 

ST  D NORMAL1 Z E D  
DEV T E M P  

0.3 
0.9 
1.5 
0.5 
1.3 
0.4 
1.1 
1.7 
0.7 
1.5 
0.4 
0.8 
0.7 
0.6 
1.0 
0.4 
0.9 
0.7 
1.1 
0.7 
0.2 
0.5 
0.5 
9.8 
7.3 
0.4 
0.4 

15.9 
0.2 
7.1 

3.4 
0.4 
9.3 
0.4 
0 . 5  
0.2 
0.4 
0.4 
0.2 
0.4 
0.8 
0.3 
0.4 
0.5 
0.3 
0.5 
0.5 
1.2 
0.4 

0 3 7  
0 . 3 9  
1.€2 
0.87 
4.16 
0.28 
- 0  0 3  
1 . 59 
0 098 
4.14 
0.46 -. 04 
1.11 
1.06 
4.77 
0.C3 
- 0 0 4  
0 e 9 7  
4 071 
0.56 -. 02 
1 e 27 
0. 18 
0.42 
- 0  28 
1.51 
0.02 
4.71 
0.98 -. 3 3  

0.10 
0.02 
0.08 
0.13 
0 m88 
0.47 

0.21 
0. 14 
0.03 
3.01 

0.17 

0.07 
0.05 
0.15 
0.41 
1e44 
2.26 
3.10 
0.91 
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Test  10, run  102 ( c o n t i n u e d )  

. 
. 

1 

INSTRUMENT 

W W  TC O N  HTR 15.15 
W W  TC O N  HTR 19.15 
W W  TC ON HTR 25.15 
W W  TC ON HTR 36.15 
W W  TC ClN HTR 01.17 
W u l  TC A J  HTR 02.17 
W W  T C  OP HTR 02.17 
W W  TC ON HTR 08.17 
k r W  TC ON HTR 10.17 
W W  TC ON HTR 11.17 
W W  TC ON HT9 18.17 
W W  TC ON HTR 19.17 
W W  T C  ON HTR 21.17 
W W  TC ON HTR 22.17 
W W  TC ON HTR 33.17 
W W  TC O N  HTR 27.17 
W W  TC ON HTR C6.19 
W W  TC A J  HTR 07.19 
W W  TC OP HTR 07.19 
W W  TC ON HTR 09.19 
W W  TC ON HTR 14.19 
w w  TC ov H T ~  18.19 
W W  TC ON HTR 27.19 
W W  TC 0’4 HTR 30.19 
W W  TC O V  HTR 34.19 
W W  TC ON HTR 36.19 
W W  TC O V  HTR 37.19 
W W  TC O V  HTR 05.21 
W W  TC ON HTR 06.21 
W W  TC OV HTR 21.21 
W W  TC O N  HTR 24.21 
W W  TC ON HTR 25.21 
W W  TC O V  HTR 27.21 
W W  TC O Y  HTR 30.21 
k W  TC O N  HTR 33.21 
W W  T C  O Y  HTR 34.21 
W W  T C  O V  I-TR 04.23 
W W  TC O V  HTR 09.23 
W W  TC OY HTR 14.23 
W W  TC O Y  HTR 2 4 r 2 3  
W W  TC O N  HTR 2 0 r 2 3  
W W  T C  ON HTR 31.23 
W W  TC OY ROD 01.25 
W W  TC ON ROD 02.25 
W W  TC ON R03 05.25 
W W  TC ON ROD 08.25 
W W  TC ON ROD 14.25 
W W  TC ON ROD 04.27 
W W  TC ON ROD 07.27 
W W  TC OV ROD 12.27 
W W  TC ON ROD 16.27 

I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
IN 
I N  
IN 
I N  
IN 
I N  
IN 
I N  
I N  
I N  
I N  
IN 
IN 
I N  
I N  
I N  
IN 
I N  
IN 
I N  
IN 
I N  
I N  
IN 
I N  
I N  
IN 
IN 
IN 
I N  
I N  
I N  
I N  
IN 
I N  
IN 

2 0-SEC ST C 
AVC DEV 

854.3 

855.1 
951 08 

061. 0 
805.0 

1032.2 
1026.3 

949.7 

859.8 
868.3 

894.7 
963. a 
875. 3 
076.3 
e530 8 
e6908 
893.6 

1006.4 
985.5 
928.5 
855.1 
902.0 
856 7 

e590 1 
e74.4 
061.4 
077. 7 
904.4 
066.2 
058.2 
857.2 

852.4 

857.2 
053.5 
056 e 8 
a5a.e 
902. 1 
914.2 
859.5 
862.4 

85a. 1 
€54.9 

907.5 
945.1 

e75.4 
057.4 
e61.3 

867. a 

8w.9  
858. o 
059.0 

0.4 
0.5 
0.3 
0.7 
1.2 
0.5 
1.2 
0.5 
0.3 
0.4 
0.3 
0.5 
0.4 
0.4 
0. 5 
1.3 
0.6 
0.0 
0 0 7  
0.3 
0.4 
0.3 
0.3 
0.3 
1.1 
0.7 
0.8 
0.4 
0.5 
0.5 
0.2 
0.4 
0.4 
0.4 
l e 2  

0.9 
0.4 
0.4 
0.5 
0.2 
0.3 
0.3 
0.6 
0.5 
0.4 
0.4 
0.1 
0.4 
1.0 
0.7 
0.3 

NORMAL I Z E D  
TEMP 

0.08 
3.64 
0.11 
0.33 
1.23 
6.58 
6. 26 
3.57 
0 . 59 
0 28 
1 E6 
4.08 
0.95 
0. E 9  
0.06 
0.65 
1.52 
5.64 
4. e 7  
2. 79 
0.11 
1ee2 
0.17 
0.01 
0.26 
0.82 
0. ?4 
0.94 
1.91 
0. E 2  
0.23 
0.19 
0.19 
0 e 05 
0.17 
0.25 
1.a3 

0 27 
0.30 
0.10 
0.22 
2.03 
3.40 
0.58 
0.85 
0.20 
0.34 
1 e71 
0.22 
0 . 25 

2.27 
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T e s t  10.  run  102  (continued) 

I N STR U M  E N T  

W W  T C  ON 
W W  TC ON 
Wd TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

ROD 
ROD 
QOD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

18.27 I N  
03.29 I N  
06.29 I N  
10.29 I N  
01 937 I N  
C2.37 I N  
(28.37 I N  
14.37 I N  
04.31 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
C6.63 I N  
10.63 I N  

2 0-SEC ST C NORMAL I ZED 
AVG DEV TEMP 

868.2 
881.9 
878. a 
866.7 
912.2 
915.3 
883.0 

875.5 
895. 6 
865.0 
869 9 
879.8 
887.5 
877.3 
878 . 8 

863.2 

CUCT T HERNOCOUP L E S  
DUCT WALL TCsCH 38.19 INCDEG F )  €!SO09 
DUCT WALL TC SCH 53.19 I N  858.3 
DUCT WALL TCeCH 28.21 I N  861 0 4  
DUCT WALL TC.CH 43.21 I N  e5i.o 
DUCT W A L L  T C r C H  44.21 I N  851.5 

T E S T  S E C T I G N  HOUSING THERMOCCUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW C T R  
T S  GUARD HTR-LOW CTR 
T S  HTR-LJW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP C T R  
T S  SHELL- TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

853.2 
81 6. 1 
760.2 
e55.9 
856.4 
'78.6 
876.5 
881 0 4  
852.1 
875.3 
877. 6 
870.1 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  B O X  1(DEG F) 148.4 

148.6 150 DEG R E F  B O X  2 
150 DEG REF eox 3 151.6 
150 DEG R E F  BOX 4 149.4 

147.0 150 DEG R E F  e 0 X  5 

M I S C E L L A N E O b S  
SOD PUMP SPEED(RPM1 677.6 
EXPANSION TANK L E V E L (  % FULL) 74.6 

0.2 
0.4 
0.3 
1.4 
0.4 
0.1 
0.1 
0.2 
0.2 
0. 5 
0.3 
0.2 
0.1 
1.4 
0.0 
0.3 

0.6 
0.0 
0.3 
0.5 
0.4 

0.59 
1.09 
0.98 
0. 54 
2.20 
2.21 
1.13 
0.41 
0.@6 
1 . 59 
0.47  
0.65 
1.01 
1 29 
0.G2 
0.98 

- 0  04 
0 . 2 3  
0.34 
-004  
- 0  02 

. 
0.6 
0. 3 
0.6 
0.3 
0.8 
0.7 
0.4 
0.8 
0.8 
1.1 
1.9 
1.1 

1.5 
0.8 
0.8 
0.4 
0.2 

6.5 
0.2 
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TFST S E R I E S  l D ( B U N D L 5  3 C ) :  TECT 1 0  RUN 1 0 3  0 1 / 1 7 / 7 8  12 IO 3 5  

CGNDIT IONS:  
TEST SECTION FLOW: 0.91 L / S  (14 .3  G P M l  
TEST SECTION POkER 

( 1  ROD H E A T E D ) :  14.9 KW ( 2 7 . 9  K C / M / F C C ) (  8.5 KW/FT/F;OC) 

TEST SECT ION I N L E T  TEMPERATURE : 455 CEG C ( 8 5 1  D E 6  f )  
TEST SECTION OUTLET TFMPERATURE: 4 7 0  DEG C ( 8 7 9  DEC F )  

+EAT BALANCE:  

+ ? A T  I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 14.9 KW 
+ E A T  ABSORBED B Y  SODIUM= 

F L O W  X SPoHEAT X ( T S  OUT TEMF - T S  I N  T E U F )  14.8 KW 
X O F  I N P U T  HEAT ACCOUNTED FOR: 9 9 . 5  % 

INSTRUMENT 

I-SATER POWERS(KW) 
HTR POWER I N  ROD 3 
HTR POWER I N  RODS 8 .9 .10  
HTR POWER I N  RODS 1 4 . 1 5 r l E  
HT(7 POWER I N  RODS 1 .2 .11 .19  
HTR POWER I N  RODS 5 .6 .13 .17  
HTR POWER I N  RODS 4 * 7 . 1 2 . 1 @  
HTR POWER I N  R O D S  3 0 . 3 1  
HTR POWER I N  RODS 24 .25 .27 .28  
HTR POWER I N  RODS 3 3 9 3 4  
HTR POWER I N  RODS 21 .22 .36 .37  

F L O W S  
TEST S E C T I O N ( T S )  F L O W  INCGFM) 
T S  F L O W  OUT( GPM 1 
T S  BYPASS FLOW(GPM) 
L O O P  FCO W TO T A L (  GPM 
RADIATOR A I R  F L O W ( C F M )  

P R E S S U R E  S 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E S S ( P S I G 1  
PUMP OUT PRESS( P S I G  
T S  L I N E  P R E S S  X N ( P S I G )  
EXP TANK ARGON P R E S S t P S I G )  

T S  BYP L I N E  PRESS O U T ( P S 1 G )  
T S  eyp LINE PRESS INCPSIG) 

2 0-SE C ST C 
A VG DEV 

14.9 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

14.3 
14.3 

1.7 
14.4 

1.1 

14.9 
6.0 

10.2 
13.9 

2.4 
15.2 

9.4 

0.0 
0.0 
Om 0 
0.0 
3 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.1 
3.0 

0.1 
0 . 0  
0.1 
0.1 
0.1 
0.1 
0.1 
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T e s t  10, run  103 (continued) 

I N S TR UM EN T NORMAL1 ZED 
T E M P  

20-SEC ST C 
A V G  DEV 

L O O P  THERMOCOUPLES 
T E S T  SECT INLET dELL(DEG F )  852.0 0.4 
T E S T  SECT O U T L E T  WELL(DEG F )  879.5 0. 4 

PUMP OUT P I P E  WALL TC 844. 6 0.9 
R A D  I N  P I P E  kALL TC 871 4 0.9 
RAD OUT P I P E  W A L L  TC 848.4 0.4 

PUMP I N  P I P E  WALL TC 866. 6 4. a 

b,SATER 
H TR 
HTR 
H T 9  
HTR 
HTR 
H Ti7 
H TQ 
HTQ 
HTR 
H TR 
H TR 
H TR 
HTQ 
H TR 
HTR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
HTR 
HTR 
HTR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
HTR 
H JR 
H TR 
H TR 
HTR 
H TR 

I N T E R N A L  THERMOCOUPLES 
TC I N  HTR 08.12A6 IN(DEG F )  875.5 
TC I N  HTR 33.1288 I N  es3.  o 

TC I N  HTR 08912BC I N  877. o 

T C  I N  H T R  le.12AB I N  e5008 
TC I N  HTR 22.12A8 I N  889.3 

TC I N  HTR 13.128C I N  E5204 
TC I N  H T R  1 8 ~ 1 2 B C  I N  850.6 
TC I N  H T R  22.126C I N  899.4 
TC I N  HTR 09.15AB I N  455.4 
TC IN HTR i0 .15ac  IN 982.1 
TC I N  H T R  16.158C I N  e51 1 
TC I N  H T R  25.156C I N  858.0 
TC I N  HTR 02915.1 I N  913.9 
TC I N  H T R  03.15.1 I N  1399.8 
TC I N  HTR 06.15.1 I N  883.0 
TC I N  H T R  15r15.1 I N  e5807 
TC I N  H T R  24e15.1 I N  897.1 
T C  I N  HTR 33.1501 I N  e52 4 
TC I N  H T R  36.1501 I N  851.0 
TC I N  HTR 02.1504 I N  951.4 
TC I N  HTR 03 .1504 I N  1108.8 
TC I N  HTR 0 6 ~ 1 5 . 4  I N  889.0 
TC I N  H T R  15.15.4 I N  866. 8 
TC I N  H T R  24.1504 I N  897.1 
T C  I N  HTR 33915.4 I N  852.5 
T C  I N  HTR 34.1504 I N  791 04 
TC I N  H T R  36 .1504 I N  eso. o 
T C  I N  HTR 02.15.6 I N  943.6 
TC I N  H T R  03.1506 I N  1112.7 
T C  I N  H T R  06.15.6 I N  899.8 
TC I N  HTR 15.1506 I N  867.3 
TC I N  H T R  24.1506 I N  8 8 5 .  8 
TC I N  H T R  33.1506 I N  851.0 
TC I N  HTR 34.1506 I N  849.5 
TC I N  H T R  36.1506 I N  8 5 0 . 7  
TC I N  H T R  03.1509 I N  1 C82. 3 
TC I N  H T R  06.1509 I N  894.1 
TC I N  H T R  15.1509 I N  859.0 
TC I N  H T R  24.1509 I N  385.1 
TC I N  HTR 33.1509 I N  849.1 
TC I N  HTR 34 .1509 I N  849.7 
TC I N  HTR 36 .1509 I N  850.6 

0. 3 
0.4 
0.2 
0. 4 
0.5 
9.3 
0.4 
1.1 
8.4 
0.4 
0.5 
0.7 
1.2 
1.0 
0.7 
0. 5 
0 .  2 
0.3 
0.4 
1.7 
1.1 

0.4 
0.2 
0.1 
9.5 
0.1 
1.4 
1.2 
0 06 
0.3 
0.5 
0.3 
2.4 
0.3 
0.4 
0.5 
0.5 
0.4 
0.2 
0.4 
1.1 

0.7 

0 . e5  
0.04 
- 0  34 
1.75 
0.91 
0002  
- 4  05 
l e 3 6  
3.76 
4.73 
- 0 3 3  
0 . 22 
2. 2 5  
9.00 
1. 13 
0 24 
1.64 
0.01 
- e  34 
3. €1 
9. ?3 
1 . 34 
0 . 54 
1 .€4 
0.02 +*** 
- 0 0 7  
3.33 
9 . 4 7  
1.74 
0. 56 
1.23 
- 0 0 4  
- 0  09 
- 0  0 5  
8. 37 
1.53 
0.26 
1. 20 
- 0  10 
- 0  08 
- 0  05 
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Test 1 0 ,  run 103 (continued) 

IYSTRUMENT 

L 

H TR 
H TR 
H TR 
H TQ 
H TR 
HTR 
HTR 
H T9 
H TR 
HT2 
H TR 
HTR 
H TR 
HT? 
H TR 
HTQ 
H TR 
H TQ 
HTR 
HTQ 
H TR 
HTR 
HTR 
HTR 
HTR 
H TR 
HTR 
HTR 

TC I N  HTR 
TC IN H T R  
TC IN HTR 
TC IN HTR 
TC IN HTR 
T C  I& HTR 
TC IN HTR 
TC IN HTR 
TC I N  H T R  
TC IN HTR 
TC IN H T R  
TC IN H T R  
TC IN H T R  
TC IN HTR 
TC IN H T R  
TC IN HTR 
TC I N  HTR 
TC I N  HTR 
TC IN HTR 
TC IN HTR 
T C  IN HTR 
TC IN HTR 
T C  IN HTR 
TC IN HTR 
TC IN HTR 
TC IN H T R  
TC IN HTR 
TC I N  HTR 

04.1601 
05.160 1 
07.1601 
21.16.1 
27.16.1 
34 16.4 
05.1 6.4 
07.1 6.4 
21  m16.4 
27 .1604 
04.1606 
0 5. 1 6.6 
0 7 s  16.6 
21.1606 
27.1606 
04. 16. 9 
07916.9 
21.16.9 
27 .1609  
11 r 1 8 A B  
12. l 8 A B  
14.1 8 A B  
30.1 8AB 
11 .18BC 
1 2  . 10BC 
14rlBBC 
17.18BC 
30.1 m c  

I N  
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
I N  
IN 
IN 
IN 
I N  
IN 
IN 
IN 
IN 
I N  
IN 
IN 
I N  
IN 
IN 
IN 
IN 
I N  
IN 

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 I N f D E G  F) 
W W  TC ON HTR 169-1 IN 
W W  TC O N  HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC ON HTR C5.11 I N  
W W  TC O V  HTR 13.11 I N  
W W  TC 3 V  HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC OW hTR 3 1 , l i  I N  
W W  TC DV HTR 03.13 IN 
W W  TC OV HTR 13.13 IN 
W W  TC O V  HTR 15.13 IN 
W W  TC O V  HTR 17.13 I N  
W W  TC O V  HTR 22.13 I N  
w w  TC av HTR 01.15 I N  
W W  TC 0‘4 HTR 03.15 I N  
W W  TC O’J HTR 08.15 IN 

2 0-SEC 
AVG 

941.1 
884.5 
892.0 
863.0 
e54 2 
943.6 
883.1 
891.1 
866. 7 
854.0 
925.2 
882.5 
901.0 
866.8 
853.5 
921 2 
899.0 
866. 1 
853.4 
997. 8 
879.9 
863.8 
e440 3 
9950 8 
875.7 
968.6 
e57.8 
842. a 

855.7 
e 5 1 0 6  
853.4 
856 6 
959.1 
874.2 
862.9 
e54.5 
855.9 
854.1 

1014.6 
e560 8 
e530 1 
e540 1 

885.7 
986.6 

86 9. a 

872. o 

ST 0 
DEV 

1.5 
0.5 
0 07 
0.4 
0 09  
1.7 
0.6 
0.7 
0.4 
0.0 
1.2 
0.4 
0.0 
0.4 
0.9 
1.3 
1.0 
0.7 
0.3 
0.4 
0.5 
9.9 
7.3 
0.5 
0.3 
5 09 
0.4 
7.2 

2.7 
0 - 4  
0 0 4  
0 0 4  
0.5 
0.4 
0.4 
0.4 
0. 3 
0.3 
0.8 
0.4 
0.4 
0.3 
0.4 
0.5 
0. 5 
1.0 

NORMAL1 Z E D  
TEMP 

3. 24 
1 18 
1 .45  
0.40 
0.09 
3.33 
1 13 
1.42 
0.53 

2.66 
1.11 
1 a 7 8  

0.54 
G o 3 6  
2.51 
10-4 
0.51 
0.05 
5-20  
l e  9 1  
0 043 

0 . 0 7  

-. 2a 
5.22 
0.@6 
4 . 2 4  
0.21 -. 23  

0. 14 
- 0  01 
0.05 

3.39 
0.31 
0.40 
0.09 
0. 14 
0.08 
5.91 
0.18 
0.04 
0.98 
0 ~ 6 5  
1 a 23 
4. 09 
0.73 

0.17 
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Test 10, r u n  103 (continued) 

INSTRUMENT 

W W  TC O V  
W W  TC 3 V  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC A J  
w w  TC OP 
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  T C  O Y  
W W  T C  O V  
W W  TC ON 
w w  TC O V  
w w  T C  O V  
W W  T C  A J  
W W  TC OP 
W W  TC DV 
W W  TC c)V 
W W  TC ON 
W W  TC O V  
W W  TC O V  
W W  T C  O N  

YW TC CIN 
W W  TC O V  
W W  TC D V  
W W  TC O Y  
W W  T C  ON 
W W  TC O V  
W W  TC ON 

W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W W  TC ON 
W W  TC O V  
W W  T C  ON 
W W  T C  OV 
W W  TC O V  
W W  TC OV 
w w  TC O V  
W W  T C  OU 
W W  T C  OV 
W W  TC OV 
W W  T C  ON 

w w  rc o v  

HTR 
H T2 
H TR 
H T Q  
H TR 
H TR 
H TR 
ti T 9  
H T R  
H TR 
HTR 
H TR 
H TR 
H TQ 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
HT4 
H TR 
H TR 
ti TR 
H TR 
H TR 
H TR 
H TR 
tin 

H TR 
HTR 
H TP 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
ROD 
ROD 
POD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

10.15 I N  
15.15 I N  
19.15 I N  
25.15 I N  
36015 I N  
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 I N  
23.17 I N  
3 7 ~ 1 7  I N  
06.19 I N  
07.19 I N  
07.19 I N  
C9,i9 I N  
14.19 I N  
18.19 I N  
27.19 I N  
30.19 I N  
34.19 I N  
36.19 I N  
37.19 I N  
05.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 I N  
27.21 I N  

30.21 I N  
33.21 I N  
24.21 I N  
C4.23 I N  
09.23 I N  
14.23 I N  
24.23 I N  
28.23 I N  
21.23 I N  
01.25 I N  
02.25 I N  
05.25 I N  
08.25 I N  
14.25 I N  
C4.27 I N  
C7.27 I N  
12.27 I N  
16.27 I N  

2 0 - S E C  S T  D 
A V G  DEV 

992.7 
e540 2 

860.3 
870.7 

853.9 
902. 7 
958.3 
568.8 
870.3 
936.5 
886.0 
860.8 
875.2 
881.0 
903.2 
852.2 
858.9 
875. 6 
903.6 
904.8 
950 7 
055.4 
862. 6 
E5802 
853. o 
8500 0 
856.0 
863.6 
886.3 
880.2 

868.4 
881.1 

867.4 
860. 1 
053.7 
851 6 
850.9 
575.8 
900.4 
858.8 
802.4 
857.0 
8’55.9 
887.2 
800.8 
868.1 
866.8 
857.4 

a77 . 9 872.3 

863.3 
@56m 5 

0.3 
0.3 
0.2 
0.4 
1.1 
1.4 
1.8 
1.9 
0.4 
0. 4 
0.5 
0.4 
0.4 
0.4 
0. 5 
0.5 
1.1 
0.4 
0.9 
0.7 
0.4 
0.4 
0. 4 
0.3 
0.5 
1.0 
0.6 
0.6 
0.3 
0.5 
0. 5 
0.4 
0.5 
0.5 
0.5 
1.0 
3.7 
0.5 
0.5 
0.5 
0. 3 
0.4 
0.3 
0.2 
0.4 
0 0  3 
0.4 
0.1 
0.4 
1.2 
0.7 
0.3 

NORMAL1 Z E D  
T EMP 

5.11 
0.08 
0m60 
C .  z9 

1 e E 4  
3.  e6 
4.24 
0.96 

0 . 0 7  

3.07 
1 24 
0.52 
0.94 
1.C5 
1 e 96 
0.01 
0.25 
0 086 
1.87 
1.92 
3 . 59 
0.12 
0.39 
0.23 
0.04 
- 0  07 
0.17 
0.42 
1 . 25 
1.02 
1 06 
0.60 
0 56 
0 29 
0 006 
-001 
- 0  04 
4. 50 
1 76 
0.25 
1 . 10 
0.18 
0.14 
1 . 20 
1.05 
0.59 
0.54 
0.20 
0.74 
0.94 
0.41 
0.16 

6 
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T e s t  10,  r u n  103 (continued) 

. 
. 

* 

I N STRUM ENT 

kiW TC OY ROD 18.27 I N  
W W  TC OY ROD 03.29 I N  
W W  TC ON P3D C6.29 I N  
W W  TC ON ROD 10.29 I N  
W W  TC O V  ROD C l r 3 7  I N  
W W  TC OW ROD C2.37 I N  
W W  TC OV R O D  08.37 I N  
W W  TC O N  ROD 14.37 I N  
W W  TC 0'4 ROD 04.51 I N  
W W  TC O V  ROD 07.51 I N  
W W  TC ON ROD 12.51 I N  
W W  TC O V  ROD 16.5i  I N  
W W  TC OV ROD 1 8 ~ 5 1  I N  
W W  TC O V  ROD 03.63 I N  
W W  TC ON ROD C6.63 I N  
W W  TC ON ROD 10.63 I N  

2 0 - S E C  
A VG 

858. 1 
923 4 
872.9 
891.8 
893.4 
889.7 
876.2 
862. 6 
878 9 
880.4 
870.6 
e 6 3 0 9  
867.7 
894.2 
869. 0 
892.2 

DUCT T HERMOCOUP LE S 
DUCT W A L L  TC*CH 38.19 I N ( D E G  F )  e5307 
DUCT WALL TCsCH 33.19 I N  €51 .a 
DUCT W A L L  TCgCH 28.21 I N  868. 1 
DUCT WALL TCsCH 43.21 I N  e 5 1 0 8  
DUCT W A L L  TCeCH 44.21 I N  e52.3 

TEST SECTILJN HDL'SING THERMOCCUPLES 
T S  SHELL-BOT(DEG F) 
TS GUARD HTR-BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LP CTR 
T S  HTR-UP C T R  
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

853.4 
816.9 
761.5 
859.7 
859.2 
778.9 
878.0 
882.5 
853.0 
875.8 
87%. 2 
871 3 

QEFERENCE B O X  TI-ERMOCOUPLES 
150 OEG R E F  B O X  1 ( D E G  F) 148.1 
150 DEG REF B O X  2 148.1 
150  DEG RE' OOX 3 151.5 
150 DEG REF BOX 4 149.5 
150  DEG REF BOX 5 146.4 

Y I SCELLANEOU S 
SOD PUMP SPEED(RPM1 677.2 
EXPANSION TANK LEVEL(  X FULL) 74.6 

ST C 
DEV 

0.4 
0.3 
0.4 
1.5 
0.  4 
0.2 
0.4 
0.4 
0.1 
0.7 
0.1 
0.3 
0. 4 
0.4 
0.2 
0.2 

0.8 
0 0 3  
0.2 
0. 8 
0.5 

0. 3 
0. 3 
0.5 
0.4 
1.2 
0.5 
0.4 
0. 7 
0. 9 
0.7 
1.8 
1.2 

0.9 
0.6 
0.7 
0.4 
0.4 

2.8 
0.1 

NORMAL1 ZED 
T CYP 

Cr22  
2. eo 
0.76 

1. 51 
1. 37 
0 e e8 
0 a 39 
0.98 
1.03 
0. ea 
0.43 
0. E t  
1.53 
0.62 
1.46 

18 45 

0.26 
-001 
0.59 
- 0  00 
0.01 



76 

TEST SERIC-S 10 (BUNDLE 3 C )  ; TEST 1 0  R U h  1 0 4  0 1 / 1 7 / 7 5  1 2  3 7  28 

CCINDITIONS: 
TEST S E C T I 3 N  FLOW: 0.91 L / S  ( 1 4 . 3  GFMJ 
TEST SECTION POWER 

( 1  GOD H E A T E D ) :  14.5 KW (27.3 K W / M / F ; C C ) (  8.3 KW/FT/ f iOC)  

TEST SEC T ION I N L E T  TEMPERATURE : 4 5 5  CEG C ( 8 5 1  DEG F )  
TEST SECTION OUTLET TEMPERATURE: 470 CEG C ( 8 7 8  DEC F )  

HEAT BALANCE:  

HFAT I Y P U T  F R O M  31 F U E L  P I N  SIMULATORS: 14.5 KW 
HEAT ABSORBED B Y  SODIUM= 

FLOW X SPeHEAT X ( T S  OUT TEMP - T S  I h  TEMF)  14.3 KW 
‘x O F  I N P U T  HEAT ACCOUNTED F O R :  98.6 X 

I N STRUM EN T 

HEATER POWERS(KW) 
HTR POWER I N  ROD 4 
HTQ POWER I N  RODS 8.9.10 
HTR POWER I N  RODS 14915.16 
HTR POWER I N  RODS 1 ~ 2 ~ 1 1 . 1 9  
HTR POWER I N  RODS 5.6.13.17 
HTR PONER I N  RODS 3 . 7 9 1 2 ~ 1 8  
HTR COWER I N  RODS 3 0 . 3 1  
HTR POWER I N  GODS 24.25.27.28 
HTR POWER IN R O D S  33.34 
HTR POWZR I N  R O D S  21 .22 .36 .37  

2 0-SE C 
A VG 

14.5 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  14.3 
T S  F L O W  OUT(GPM) 14.3 
T S  BYPASS FLOW(GPM) 1.3 
L O O P  FLOW TO T A L (  GPM 1 14.4 
RADIATOR A I R  F L O W C C F M )  1.2 

PRESSURES 
7 s  I N  P R E S S < P S I G )  14.9 
T S  OUT P R E S S ( P S 1 G )  6.0 
PUMP OUT PRE OS( P S I G  10.2 
T S  L I N E  PRESS I N ( P S 1 G )  13.8 
EXP TANK ARGON P R E S S ( P S 1 G )  2.4 
T S  BYP L I N E  PRESS I N C P S I G )  15.1 
T S  BYP L I N E  PRESS O U T ( P S 1 G )  9.4 

ST C 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.1 
0.1 
0.1 
0.1 
0.0 

0.1 
0.0 
0.1 
0.1 
0.: 
0.1 
0.1 

. 

. 

c 
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Test 10, run  104 (continued) 

* 

. 

IYSTRUMENT 2 0-SEC 
A VG 

L C O P  THZRMOCOUPLES 
T E S T  SECT I N L E T  ulELL(DEG F )  851 7 
TEST SECT OUTLET W E L L (  DEG F) 870.3 
PUMP I N  P I P E  W A L L  TC 865. a 
PUMP OUT P I P E  W A L L  TC 843.9 
R A D  I N  P I P E  k A L L  TC 870.6 
R A D  OUT P I P E  W A L L  TC 847.5 

I- EATER 
H TR 
HTR 
HTR 
H TR 
H TR 
HTR 
HTR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 
HTR 
H TR 
H TR 
H TR 
HT2 
H TR 
H TR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
HT2 
H TR 
H TQ 
HTt7 
HTR 
H TR 
H TR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
HTQ 
HTQ 

I N T E R N A L  THERMOCOUPLE C 
TC I N  HTR 38.12AB I N ( D E G  F )  
TC I N  HTR 13.12AB I N  
TC I N  H T Q  1 8 r l Z A B  I N  
TC I N  HTR 2 2 ~ 1 2 A B  I N  
TC I N  HTR G8112BC I N  
TC I N  HTR 13.12BC I N  
TC I N  HTR 18.12BC I N  
TC I N  HTR 2 2 . 1 2 8 C  I N  
T C  I N  HTR 0 9 . 1 5 A B  I N  
TC I N  HTR 1 3 r 1 5 8 C  I N  
TC I N  HTR 16.158C I N  
TC I N  HTR 25.158C I N  
TC I N  HTR 02.1501 I N  
TC I N  HTR 03.35.3 I N  
TC I N  HTR 0 6 ~ 1 5 . 1  I N  
TC I N  HTR 15.1501 I N  
TC I N  HTR 24.1501 I N  
TC I N  HTR 33.15.1 I N  
TC Ih HTR 36.1501 I N  
TC I N  HTR 02.1504 I N  
TC I N  HTR 03.1504 I N  
TC I N  HTR 06.1504 I N  
TC I N  HTR 15.15.4 I N  
TC I N  HTR 24.1504 I N  
TC I N  HTR 33.1504 I N  
TC I N  HTR 34.1504 I N  
TC I N  HTR 36,1504 I N  
TC I N  HTR 02.1506 I N  
TC I N  HTR 03.15.6 I N  
T C  I N  HTR 06.1506 I N  
TC I N  HTR 15.1506 I N  
TC I N  H T 9  24.1506 I N  
TC I N  H T R  33.1506 I N  
TC I N  HTR 34.1506 I N  
TC I N  HTR 36.1506 I N  
TC I N  HTR 03.1509 I N  
TC I N  HTR 06.1509 I N  
TC I N  HTR 15.15.9 I N  
TC I N  HTR 24.1509 I N  
TC I N  HTR 33.1509 I N  
TC I N  HTR 34.1509 I N  
TC I N  H T R  36.1509 I N  

854.6 
e620 4 
e500 0 
852.5 
856.1 
863.2 
849. 6 
e5202  
881.7 
871.5 
e 5 1 0 8  
872.6 
879.9 
920.2 
897.2 
878.5 
870.0 
E5106 
848.5 
893.1 
939.4 
900.9 
899.9 
872. 1 
e5204  
735.9 
848.3 
898.3 
931 0 6  
902. a 

850. 4 

898.3 
871 5 

864. 0 
849. 4 
950.7 
900.6 
884.3 
870.5 

847.7 
852. 4 

849.4 

ST D NORMALIZED 
DEV TEMP 

0.4 
0.4 
4.8 
1.1 
0.9 
0.5 

0.5 
0. 3 
0.3 
0.2 
0.5 
0.4 
0.5 
1.0 
8.6 
0.1 
0.5 
1 . 2  
0.6 
2.1 
2.2 
0.5 
0.4 
0.1 
0.4 
3.8 
3.4 
2.4 
0.6 
0.6 
0.1 

14.1 
0.3 
0.7 
2.4 
2.2 
1.0 
0.4 
0.4 
4.5 

1.2 
1.4 
0.4 
0.9 
0.4 
0.7  
1.3 

0.4 

0.11 
0.40 
- 0  0 6  
0.33 
0.17 
0.43 
- 0  3 8  
0.02 
1.12 
00’4 
0.01 
0.78 
1 . 3 6  
2.57 
1.71  
1 * O l  
0.69 -. 00 -. 12 
1 . 55 
3.  29 
1 . e 5  
1.81 
0.77 
0.03 **** 
- 0  13 
1.75 
3.00 
1.92 
1.75 
0 . 7 4  -. 35 
0.46 
-009 
3.72 
1.34 
1.22 

- 0 0 9  
- 0  15 
0 . 0 3  

0 .71  
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T e s t  10,  run  104 ( con t inued)  

I N STR UMEN T 

HTR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TQ 
H T? 
H TR 
H TR 
H TQ 
H T? 
H TQ 
HT? 
H 12 
HT? 
H TR 
HTQ 
H T? 
HT4 
H TI? 
H TR 
H TR 
HTQ 
HTR 
HT2 
H TG 
H TR 

TC I N  HTR 04.1601 I N  
TC I N  HTR 05.16.1 I N  
TC I N  HTR 07.16.1 I N  
TC I N  H T R  21.16.1 I N  
TC I N  H T R  27.1601 I N  
TC I N  HTR 04.1604 I N  
T C  I N  H T R  05.16.4 I N  
TC I N  H T R  07916.4 I N  
TC I N  H T R  21.16.4 I N  ’ 

TC I N  HTR 27916.4 I N  
TC I N  H T R  04.1606 I N  
TC I N  H T R  05.16.6 I N  
T C  I N  H T R  07.1606 I N  
TC I N  H T G  21.1606 I N  
TC I N  H T R  27.1606 I N  
TC I N  HTR 04.16.9 I N  
TC I N  HTR 07.1609 I N  
TC I N  HTR 21.1609 I N  
TC I N  H T R  27916.9 I N  
TC I N  H T R  lls18AB I N  
TC I N  H T R  12.18AB I N  
TC IN H T R  14.18AB I N  
TC I N  HTR 30.18AB I N  
T C  I N  HTR ll.18BC I N  
TC I N  HTR 12.188C I N  
TC IN HTR i4,iaec IN 
TC IN HTR 1 7 . 1 8 ~ ~  IN 
TC IN HTR 30.18ec IN 

U I R E  W R A P  THERMOCOUPLES 
W W  TC O N  HTR 129-1 IN (DEG F)  
W W  TC ON HTR 169-1 I N  
WU TC ON HTR 12.01 I N  
W W  TC O V  HTR 16.09 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC 0’4 HTR 05.11 I N  
W W  TC ON HTR 13911 I N  
W W  TC 0’4 HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
WN TC OY HTR 13.13 I N  
W W  TC O V  HTR 15.13 I N  
W W  TC ON HTQ 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC O V  HTR 01.15 I N  
WVJ TC ON HTR 03.15 I N  
Wd TC ON HTR 08.15 I N  
W W  TC 3 N  HTR 10.15 I N  
W W  TC O V  HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  

2 0-SEC s i  0 
A V G  DEV 

1099.5 
S61.5 
875.8 
852.4 
879.8 

1104.7 
953.3 
876.0 
852.3 
880.2 
1108.8 
931 09 
878. a 
851.6 
879.4 

1111.0 
878.6 
E500 0 
878.7 
966.7 
957.3 
866.5 
846.3 
464.3 
957.8 
946.8 
858.1 
844.9 

861 0 
E520 0 
871.1 
855.5 
994.8 
936.6 
949.1 
es3.3 
861.3 
e530 7 
902. 1 

e530 9 
es3. 1 
855.9 
917.7 
953.1 
852.3 
890.0 
855.7 
860.8 

88s. o 

1.9 
1.6 
0.5 
0.5 
1.2 
2.1 
5.9 
0.7 
0.7 
1.1 
0.5 
1.2 
0.5 
0.9 
0.6 
0 08 
0.8 
1.1 
0.4 
0.8 
1.4 
9.9 
7.4 
0.6 
1.5 
13.9 
0.3 
7.1 

3.7 
0.7 
0.4 
0.6 
0.5 
0.5 
0.8 
0.3 
0 07 
0 . 5  
1.0 
0.6 
0.4 
0.4 
0.4 
0.5  
0.6 
1.1 
1.0 
0.3 
0.2 

NORMAL1 Z E D  
T E M P  

9.30 
4.12 
0 090 
0.03 
1.36 
9 s so 
3. e l  
0.91 
0.02 

9 . E5 
3.01 
1.02 -. 00 
1.04 
9.73 
1.01 
- 0  06 
1.01 
4.72 
3.97 
0 . 55 -. 20 
4.23 
3-98 
3.57 
G o  24 
- 0  26 

1.07 

0.35 
0. 01 
0.73 
0. 14 
5.37 
3.19 
3.66 
0.06 
0.36 
0. 08 
1.89 
1.25 
0.08 
0.05 
0. 16 
2048 
3.81 
0.02 
1 . 44 
0.15 
0. 34 

b 

. 
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T e s t  10,  run  104 ( con t inued)  

. 

. 

. 

1 

* 

I N STR UM EN T 

W W  TC ON 
W W  TC O V  
w w  TC O V  
W u l  TC AJ 
W W  TC O P  
W W  TC OY 
W W  TC OM 
W W  TC ON 
W W  TC O V  
W W  TC O N  
W W  TC ON 
W W  TC OV 
W W  TC O t i  
W W  TC OV 
W W  TC D V  
W W  T C  A J  
W W  TC O P  
W W  TC OM 
w w  TC ov 
W N  TC ON 
W W  TC O V  
W W  TC OV 
W W  TC OV 
W W  TC O V  
W W  TC O N  
W W  TC ON 
W W  TC 3 Y  
W W  TC ON 
W W  TC O V  
W W  TC 3N 
W W  TC OV 
W W  TC O U  
W W  TC O Y  
W W  TC ON 
W W  T C  OU 
W W  TC [ah( 

W N  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC O V  
W W  TC ON 
W W  TC 3N 
W W  TC O V  
W W  TC 0 4  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

H TR 
HTR 
H TP 
H TR 
ti TR 
H TR 
H TR 
H TR 
H TR 
H TR 
ti TQ 
H TQ 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
ti TR 
HTR 
HTQ 
H TR 
H T4 
H TR 
ti TR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
HTR 
H TR 
ROD 
ROD 
ROD 
ROO 
ROO 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

25.15 IN 
36.15 IN 
01.17 I N  
02.17 IN 
02.17 IN 
08.17 IN 
10.17 IN 
11.17 IN 
18.17 IN 
19.17 IN 
21.17 IN 
22.17 IN 
33.17 I N  
37.17 IN 
06.19 IN 
07.19 IN 
C7.19 IN 
09.19 IN 
14.19 IN 
18.19 IN 
27.19 IN 
30.19 IN 
34.19 IN 
36.19 IN 
37.19 IN 
05.21 IN 
06.21 IN 
21.21 IN 
24.21 I N  
25.21 IN 
27.21 IN 
30.21 IN 
33.21 IN 
34.21 IN 
04.23 I N  
C9.23 IN 
14.23 IN 
24.23 IN 
28.23 IN 
31.23 IN 
01.25 I N  
02.25 IN 
05.25 IN 
C8.25 IN 
14.25 I N  
04.27 IN 
C7.27 I N  
12.27 IN 
16.27 I N  
18.27 IN 
03.29 IN 
C6.29 IN 

2 0-SEC 
A V G  

872.9 
e520 4 

1009.5 
877.6 
890.7 
e5607 
889.3 
910.1 
858.1 
860.2 
857. e 
866.4 
852.4 
852.7 
895.6 
874.7 
878. 9 
870. 0 

857.8 
861.4 
e540 5 
849.0 
e520 9 
E54 .4  
993.4 
892.7 
863.1 
869.0 

867 . s 

873.1 
872.3 
e5700 
852.2 
849. o 

10260 0 
860.2 
867. 9 
873.8 
866 0 9 
855.1 
905. 5 
866.1 
887.8 
855.9 
e59.2 
917.3 
881 3 
876. 1 
856.1 
855.8 
946.2 
894.7 

ST C 
DEV 

0.7 
1.1 
1.1 
0.9 
1-6 
0.4 
1.1 
1.9 
0.4 
0.5 
0.5 
0.6 
0.8 
1.3 
0.5 
0.7 
0.5 
0.6 
0.5 
0.4 
0.4 
0.5 
1.0 
0.8 
0.7 
0.4 
0.5 
0.4 
0 .  3 
0.7 
0.5 
0.5 
1.4 
1.0 
0.5 
1.3 
1.7 
0. 4 
1.1 
1.1 
0.3 
0.4 
0.4 
0.2 
0.3 
0.4 
1.2 
1.0 
0.4 
0.1 
0.4 
0.3 

NORMAL1 ZE3 
T C M P  

0.50 
0.93 
5.52 
0.97 
1 . 47 
0.19 
1.41 
2. 19 
0.24 
0. ?2 
0.23 
0.55 
0.03 
0.04 
1. e5 
0.86 
1 . 02 
0 69 
0059 
@ e  2 3  
0. 36 
0.11 
- m  13 
0 04 
0.10 
5.22 
1 . 54 
0.43 
0.65 
0.91 

0 . 23 
0.02 
- *  10 
6.54 
0.32 
0. E1 
0.53 
0. E 7  
0.13 
2.02 
0.54 
1 26 
0. 16 
0.28 
2.46 
l o l l  
0. F2 
0.17 
0 0  15 
3.55 
1 .€l 

0.78 
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Tes t  10,  run  104 ( con t inued)  

I N  STRUM E N T  

W W  TC O Y  
W W  TC i l Y  
W W  TC O Y  
W W  TC ON 
W W  TC OY 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC 31 
W W  TC ON 
W W  TC OV 
W W  TC OV 
W W  T C  OY 

ROD 
ROD 
POD 
ROD 
ROD 
G OG 
ROD 
ROD 
ROD 
R03 
ROD 
ROD 
ROD 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
C7.51 I N  
12.51 I N  
16.51 I N  
le951 I N  
03.63 I N  
06.63 I N  
10.63 I N  

NORMAL? Z E D  2 0 - S E C  S T  C 
AVG DEV T E Y P  

885.4 
890.6 
871 05 
059.7 
871.5 
893.9 
875. a 
880.7 
063.3 
861 e 6 
896.3 
870.8 
893. 8 

1.2 
0.2 
0.1 
0.3 
0.0 
0.2 
0 0 4  
0.3 
0.3 
0.2 
0.2 
0.3 
0.1 

1 26  
1 e 4 6  
0.74 
0.30 
0.74 
1 58 
0 090 
1 09 
0.44 
0 0 77  
1 e68 
0.72 
1 58 

DUCT T HERMOC 0 UP L E  S 
DUCT WALL TCsCH 38.19 I N ( D E G  F) 861.9 0.9 0 . 28 
DUCT WALL TCsCH 53.19 I N  849.9 0.2 -. 3 7  
DUCT W4LL TC.CH 28.21 I N  e540 2 0.3 0.09 
DUCT WALL TC.CH 43.21 I N  852. S 0.8 0.03 
DUCT WALL TC.CH 44.21 I N  E5107 0.4 - 0 0 0  

T E S T  S E C T I O N  H O L S I N G  THERMOCCUPLES 
T S  SHELL-BOTtDEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHEL--UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP C T R  
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

~ 5 2 .  a 
817.3 
762.1 
858.0 
858. 0 
779.4 
87500 
882.7 
853.4 
878. 9 
880.7 
871.6 

0.6 
0.4 
0.5 
0.4 
0.7 
0.9 
0.6 
0.8 
1.0 
0.9 
1.5 
1.2 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  B O X  1 ( D E G  F )  148.2 1.4 
150 DEG R E F  BOX 2 148.6 0.6 
150 DEG REF eox 3 151.6 0.8 
150 DEG R E F  B O X  4 149.3 0.5 
150 DEG R E F  BOX 5 147. 9 0.2 

M I S C E L L A N E O U S  
SOD PUMP SPEEDtRPM)  677.5 27.4 
E X P A N S I O N  TANK L E V E L (  X FULL) 74.4 0.2 

. 

T 



T E S T  S E 9 I E S  1 3 ( B U N D L E  3 C )  : TEST 1 0  RUN 1 0 5  0 1 / 1 7 / 7 8  13 4 55 

. 

8 

R 

. 

CO ND I T  IONS:  
TEST S E C T I O N  F L O W :  0.91 L / S  ( 1 4 . 4  G F M )  
T E S T  SECTION POWER 

( 1  ROD HEATED) : 14 .4  KW ( 2 7 . 0  KW/M/FCC)<  8.2 K W / F T / Q O C )  

TEST SECTION I N L E T  TEMPERATURE: 4 5 4  CEC C ( 849 DEG F )  
TEST SECTION OUTLET TEMPERATURE: 468 CEG C ( 875 DEG F )  

HEAT BALAVCE:  

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 14.4 KW 
+.EAT ABSORBED a v  SODIUM= 

FLOW X SPaHEAT X ( T S  OUT TEMF - TS I h :  TEWF) 14.2 KW 
98 .9  x; % O F  I N P U T  HEAT ACCOUNTED F O Q :  

I N STRUM EN T 

HEATER POWERS(KW1 
HTR POWER IN ROD 5 
HTR POWER I N  RODS 8 . 9 9 1 0  
HT9 POWER I N  R O D S  14.15.16 
HTR POWER I N  RODS 1 . 2 ~ 1 1  e 1 9  
HTQ POWER I N  RODS 3 .6 .13 .17  
HTR POWER I N  RODS 4 .7 .12 .18  
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  RODS 2 4 ~ 2 5 . 2 7 ~ 2 8  
HTR POWER I N  RODS 3 3 . 3 4  
HTR POWER I N  R O D S  21.22.36.37 

2 0-SEC 
A VG 

14.4 
0.1 
3.0 
0.0 
0.1 

-0.0 
-0.0 
-0.4 
-0.0 
0.0 

F L O W S  
TEST S E C T I O N (  T S )  F L O W  I N ( C F M )  14.4 
T S  F L O W  OUT(GPM) 140 4 
T S  B Y P A S S  F L O W t G P M J  1.5 
LOOP FL3W TOTAL(GPM) 14.4 
RADIATOR A I R  F L O W t C F M )  1.1 

PRESSURES 
T S  IN P R E S S ( P S I G )  14.9 
T S  OUT P R E S S t P S I G )  6. 0 
PUYP OUT P R E S S ( P S 1 G )  10.2 
TS L I N E  PRESS I N t P S I G )  13.8 
EXP TANK ARGON P R E S S ( P S 1 G )  2.4 
T S  B r p  LINE PRESS IN(PSIG) 15.1 
T S  BYP L I N E  PRESS O U T ( P S 1 C )  9.4 

ST 0 
DEV 

3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
0.0 
0.0 

0.1 
0.1 
0.2 
0.1 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0. I 
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Test 10, run 105 (continued) 

INSTRUMENT 

LCiOP THZRMOCOUPLES 
T E S T  S E C T  INLET UELLtDEG F )  
TEST SECT OUTLET WELL(DEG F )  
PUMP IN  PIPE WALL TC 
PUMP OUT PIDE W A L L  TC 
R A D  I N  P I P E  C A L L  TC 
R A D  OUT PIPE W A L L  TC 

t- EAT€? 
HTG 
HTR 
H TR 
HTR 
HT? 
HT9 
HTR 
HT? 
H TR 
H TR 
H T2 
H TR 
HTR 
H TR 
HTR 
H T? 
HTR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
H Ti2 
HTR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H T9 
H TQ 
H TR 
H TZ 
H TR 

I NTER NAL 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
T C  I N  HTR 
TC I N  HTR 
TC I N  HTR 
T C  I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
T C  I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 

THERMOCOUPLE 5 
3 8 . 1 2 ~ ~  IN(OEG F )  

i 8 . 1 2 ~ a  IN 

0 e . 1 2 ~ 3 ~  IN 

13.12AB I N  

22r12AB I N  

13.12BC I N  
18.12BC I N  
2 2 . 1 2 8 ~  IN 
09.15Aa I N  
1O* i5BC I N  
16r158C I N  
25.156C I N  
0 2 ~ 1 5 . i  I N  
03.15.1 I N  
06.15.1 I N  
15.15.1 I N  
24.15.1 I N  
33.15.1 I N  
36.15.1 I N  
02.15.4 I N  
03.15.4 I N  
06.15.4 I N  
15.15.4 I N  
24.15.4 I N  
33915.4 I N  
34.15.4 I N  
36.15.4 I N  
02.15.6 I N  
0 3 ~ 1 5 . 6  I N  
06.15.6 I N  
15915.6 I N  
24915.6 I N  
33915.6 I N  
34.15.6 I N  
36.15.6 I N  
03.15.9 I N  
06.15.9 I N  
15.15.9 I N  
24.15.9 I N  
33.15.9 I N  
34.15.9 I N  
36.15.9 I N  

2 0-SEC 
A V G  

849.2 
875.5 
863.4 
841.2 
867.3 
844.7 

851 3 
873.9 
846.6 
846.9 
E50.8 
e73.3 
848.4 
848. o 
856.9 
849.0 
851.9 
851.0 
870.8 

947.7 
976.3 

882. a 

849.1 
es2.4 
847.5 
876.5 
886.5 
930.0 
577.9 
847.7 
852.5 
870.9 
846.7 
879.2 
891 3 
922.3 
973.2 

850.0 
855.7 
846.7 

848.4 

884. o 

850. o 

927.6 
973.5 

e50e 0 
845.4 
847.2 

ST D N O R M A L 1  ZED 
DEV T EYP 

0.3 
0.3 
4.4 
0.9 
0.8 
0.6 

0.4 
0.3 
0.3 
0.4 
0.3 
0.5 
0.4 
1.0 
8.6 
0.4 
0.4 
0.6 
0.4 
0.8 
2.6 
0.4 
o *  1 
0.3 
0.2 
0.6 
0.8 
2.8 
0.6 
0.3 
0.1 
5.7 
0.2 
0.6 
0.0 
3.6 
0.5 
0.4 
0.1 
1.8 
0.2 
0.3 
3.4 
0.4 
0.2 
0.1 
0.4 
0.9 

0.38 
0 e 9 4  
- e  10 
- e  09 
0.06 
0.92 
-s 03 
-e05 
0. io 
-e01  
0.10 

0.82 
1.28 
3.74 
4. e 3  
-e00 
0.12 
- e 0 7  
1 e04 
1 e42 
3.0'2 

0 . 0 7  

4. a9 
-e06 
0.12 
0.82 -. 09 
1. 14 
1 e60 
2.78 
4.71 
-003 
0.03 
0.25 
- 0  10 
1 L2 

4.72 
0.03 
0.03 
- e  15 
- 0  08 

2.98 

b 
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Test 10, r u n  105 (continued) 

. 
* 

I N STR UM E N  T 

HTR TC I N  HTR 04.16.1 I N  
HTR TC I N  HTR 05.1601 I N  
HTR TC I N  HTR 37.1601 I N  
HTR TC I N  HTR 21.1601 f N  
HTR TC I N  H T R  27.1601 I N  
HT? TC I N  HTR 04.1604 I N  
HT‘I TC I N  H T R  05.16.4 I N  
HTd TC I N  HTR (27.1604 I N  
HT2 TC I N  HTR 21.1604 I N  
HTQ TC I N  HTR 27.1604 I N  
HT9 TC I N  HTR 04916.6 I N  
HTR TC I N  HTR 05.16.6 I N  
HTR TC I N  HTR 07.1606 I N  
H T 2  TC I N  H T R  21.1606 I N  
HTQ TC I N  HTR 27.1606 I N  
HTQ TC I N  H T R  04916.9 I N  
HTR TC XN H T R  07.1609 I N  
HTR TC I N  HTR 21.1609 I N  
HTR TC I N  HTR 27.1609 I N  
HTR TC I N  HTR 11.18AB I N  
HTR TC I h  H T R  12918AB I N  
HTR TC I N  HTR 14.18AE) I N  
HTF! TC I N  HTR 30.18AB I N  
HTQ TC I N  HTR ll.189C I N  
HTQ TC I N  H T R  12.18BC I N  
HTR TC I N  HTR 14r18BC I N  
HTR TC I N  H T R  17r18BC I N  
HTR TC I N  H T R  3 O s l @ B C  I N  

U I R E  W R A P  THERMOCOUPLES 
W W  TC O N  HTR 12.-i I N ( 0 E G  F )  
W W  TC O N  HTR 1 6 9 - 1  I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTQ 05.11 I N  
W W  TC OM HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  T C  0’4 HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC O N  HTG 03.13 I N  
W W  T C  01 HTR 13.13 I N  
W W  TC O V  HTR 15.13 I N  
W W  TC 0’4 HTR 17.13 I N  
W W  TC 01 HTR 22.13 I N  
W W  TC O V  HTR 01.15 I N  
W W  TC O N  HTR 03.15 I N  
W W  TC O N  HTR C8.15 I N  
W W  TC O V  HTR 10.15 I N  
Wd TC O V  HTR 15.15 I N  
W W  TC O V  HTR 19.15 I N  

2 0-SEC 
A V G  

933.9 
1 978.5 
878.7 
847.4 
864.0 
938.9 

1081.5 
878.3 
847.1 
865.3 

949.7 
1079.4 
880.3 
847.7 

944.6 
874.2 
846.7 
865. 2 
871.9 
877.6 
802.1 
868.3 
872.9 
878.8 
946.3 
867. 6 
864.2 

e65.a 

848.6 
852.3 

854.4 
802.1 
972. 1 
919.2 
850.6 
879.1 
851. 1 
861 09 
925.4 
867.1 

eso. a 

850. a 
851.6 
953.3 
896. 9 

E53.3 

858. 0 

850.2 

872. 8 

S T  D N O Q M A L I  Z E D  
DEV T CWP 

1.2 
0.8 
1.2 
0.3 
1.0 
1.4 
1.0 
1.3 
0.4 

3.7 
1.2 
0.6 
0.4 
0.8 
0.8 
0.6 
0.7 
0.4 
0.5 
0.5 
9.6 

0.7 

7.2 
0.4 
0.4 
13.9 
0.4 
7.2 

2.6 
0.3 
0.2 
0.5 
0.4 
0.3 
0.4 
0.4 
0.3 
0. 4 
0.8 
0.6 
0.4 
0.3 
0.3 
0.4 
0.5 
1.2 
0.2 
0.5 
0.4 

3.22 
8.71 
1.12 

0 56 
3.41 
8.83 
1. 10 
.- . 08 
0.61 
3.82 
8.75 
1.18 
- 0  16 
0 063 
3.63 
0.95 
-009 
C.61 
0 086 
1.08 
l e 2 5  
0.72 
0090 
1.12 
3.69 

0 . 57 

- . 07  

0 . 7 0  

-. 02 
0.12 
0.36 
0 20 
1.25 
4.67 
2066 
0.05 
1.13 
0 . 07 
0.48 
2.90 
0 68 
0.06 
0 . 09 
3.95 
l o e l  

0 . 34 
0.15 
0.90 
0.33 
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Tes t  10, r u n  105 (continued) 

INSTRUMENT 

W W  TC D Y  
W W  TC O V  
w w  TC ov 
W W  TC A J  
W W  TC O P  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC D V  
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC A J  
W W  TC OP 
W W  TC 0'4 
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC O V  
W W  TC 0'4 
WN TC O V  
W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  TC O Y  
U W  TC ON 
W W  TC ON 
w w  vc ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OM 
W W  TC ON 
W W  TC O V  

H TR 
H TR 
H TR 
H TR 
H TR 
H TQ 
H TR 
H TR 
PTQ 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
h TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

25.15 IN 
36.15 IN 
01.17 IN 
02.17 IN 
02.17 IN 
08.17 IN 
10.17 IN 
11.17 IN 
18.17 IN 
19.17 IN 
21.17 IN 
22.17 IN 
23.17 IN 
37.17 IN 
06.19 IN 
G7.19 IN 
07.19 IN 
09.19 IN 
14.19 IN 
18.19 IN 
27.19 IN 
30.19 IN 
34.i9 IN 
36.19 IN 
37.19 IN 
C5.21 IN 
06r21 IN 
21.21 IN 
24.21 IN 
25.21 IN 
27.21 IN 
30.21 IN 
33921 IN 
34.21 IN 
04.23 IN 
09.23 IN 
14.23 IN 
24.23 IN 
2e.23 IN 
31.23 IN 
01.25 IN 
02.25 IN 
05.25 IN 
C8.25 IN 
14.25 IN 
04.27 IN 
07.27 I N  
12.27 IN 
16.27 IN 
18.27 IN 
C3.29 I N  
C6.29 IN 

2 0-SEC 
A VG 

857.5 
849.7 
977.6 
862.1 
872.4 
952.3 
856.1 
858.2 
858.0 
857.0 
851.9 
853.8 
853.2 
849.4 
982. 8 
868.2 
876.3 
854.6 
895.4 
e56.9 
861.3 
867.6 
847.7 
e50. 6 
849.3 

1043.1 
950.3 
e53.0 
856 7 
856 8 
866.5 
880.6 
854.0 
e46. a 
922.8 
e51 4 
922.8 
857.3 
879.0 
855.5 
946.5 
861 0 8  
954.1 
850.8 
876.4 
916.9 
904.4 
874.5 
@58.  5 
856.6 
889.7 
940.0 

ST 0 
DEV 

0. 3 
1.0 
1.0 
0.6 
1.2 
0.3 
0 0 4  
0.2 
0.4 
0.5 
0.5 
0.4 
0.4 
1.1 
1.0 
0.6 
0.6 
0.4 
0.5 
0.4 
0.4 
0.4 
1.0 
0.9 
0.7 
0.2 
0.6 
0.4 
0.4 
0.4 
0.4 
0.4 
1.0 
1.0 
0.5 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 
0.3 
0.2 
0.2 
0.3 
1.1 
1.3 
0.4 
0.2 
0.3 
0.1 

N O G M A L ?  ZE3 
T EMP 

0.32 
0.02 
4.38 
0.49 
0. E 8  
0.12 
0.26 
0. 34 
0.33 
0.30 
0.10 

0.15 
0.01 

0.72 
1. 03 
0.20 
1 a76 
0 . 29 
0.46 
0.70 
- a  06 
0.05 
0 00 
7 37 
3.84 
0.15 
0 28 
0 29 
0.66 
1 19 
0. 18 -. 09 
2.80 
0.08 
2.80 
0.31 
1.13 
0.24 
3.70 
0.48 
3.99 
0. 06 
1.03 
2.57 
2.10 
0.96 
0.35 
0.28 
1 54 
3.45 

0.17 

5. 08 

. 
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Test 10, run 105 (continued) 

I 

. 

I N STR UM ENT 

W W  T C  ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
Wd TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  T C  ON 

ROD 
ROD 
GOD 
ROD 
R 0 3  
GOD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12951 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC 
AVG 

861 1 
896.9 
863. 0 
853.2 
896.9 
a97 . 9 
879.9 

870.7 

885.6 

883.0 

860.7 

881 03 
878.2 

DUCT THERMOCOUPLES 
DUCT WALL TC.CH 38.19 I N ( D E G  F )  855.6 
DUCT WALL TC.CH 53.19 I N  847.2 
DUCT WALL TC .CH 20 r21 I N  846.9 
DUCT WALL TC sCH 43.21 I N  859.9 
DUCT WALL TCsCH 44.21 I N  854.3 

T E S T  S E C T I O N  H O L S I N G  THERMOCCUPLES 
T S  SHELL-BOTCDEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LO k C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP C T R  
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

850. 4 
816.2 
761.8 
855.1 
856.2 
779.4 
875.3 
881.4 
853.2 
879.8 
880.9 
871 5 

REFERENCE ao  x THERMOCOUPLES 
148.0 150 DEG REF BOX l ( D E G  F) 

150 DEG R E F  BOX 2 149. 0 
150 DEG R E F  B O X  3 151.7 
153 DEG R E F  BOX 4 149.4 

147.1 150 DEG R E F  BOX 5 

M I S C E L L A N E O U S  
SOD PUMP SPEED(RPM) 677.7 
E X P A N S I O N  TANK L E V E L (  X FULL) 74.3 

ST D NORMAL1 Z E D  
DEV T E M P  

1.0 
0.3 
0.4 
0.3 
0.3 
0.0 
0.5 
0.1 
0.1 
0.2 
0.3 
0.3 
0.3 

0.45 
1.31 
0.52 
0.15 
1.91 
1.35 
1.17 
1 29 
0.82 
0.44 
1.38 
1.22 
1.10 

0. 8 0 24 
0.4 - e  08 
0.3 -009 
0.9 0.41 
0.3 0.19 

0.7 
0.5 
0.8 
0.3 
0.8 
0.7 
0.5 
0.7 
0.9 
1.0 
1.8 
1.2 

1.2 

0.9 
0.6 
0.3 

0. a 

45.3 
0.1 
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TEST S E R I E S  10 (BUNDLE 3C): TEST 1 0  RUN 1 0 6  0 1 / 1 7 / 7 8  13 27 50 

CON0 I T  IONS: 
TEST SECTION F L O W :  0.91 L/S (14.3 GFM) 
TEST SECTION PONER 

( 1  ROD HEATED) : 14.4 KW (27.0 KW/M/ f iCD)(  8.2 K W / F T / F O C )  

T E S T  SECTION I N L E T  TEMPERATURE: 4 5 2  CEG C ( 8 4 7  DEC F )  
TEST SECTION OUTLET TEMPERATURE: 4 6 7  CEG C ( 873 DEE F )  

HEAT BALANCE:  

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 
F E A T  ABSORBED B Y  SODIUM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X SPoHEAT X ( T S  OUT TEMP - T S  I N  T E M F l  

I N S TR U M EN T 

hEATER POWERSCK W )  
HTR POWER I N  P O D  6 
HTR POWER I N  GODS 8 . 9 9 1 0  
HTR POWER I N  RODS 14915r16 
HTR POWER I N  R O D S  1~2.11919 
HTR POWER I N  RODS 3.5913917 
HTR POWER I N  RODS 4.791291& 
HTR POWER I N  RODS 30.31 
HTR POWER I N  RODS 2 4 1 2 5 . 2 7 9 2 8  
HTR POWER I N  RODS 23.34 
HTR POWER I N  RODS 21.22.36.37 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  
T S  F L O W  OUTtGPM)  
T S  BYPASS FLOWtGPM) 
LOOP FL3W TOTAL(GPM1 
RADIATOR A I R  FLOW(CFM1 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E S S ( P S 1 C )  
PUMP OUT PRE SS( P S I G )  
T S  L I N E  P R E S S  I N t P S I G )  
EXP TANK ARGON P H E S S ( P S 1 G )  

T S  BYP L I N E  PRESS O U T C P S I G )  
T S  e w  LINE PRESS INCPSLGI 

2 0-SEC 
A VG 

14.4 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.4 
-0.0 
0.0 

14.3 
14.4 

1.5 
14.4 

1.1 

14.9 
6. 0 

10.2 
13.8 
2. 3 
15.1 

9.4 

ST 0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.1 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 

14.4 KW 

14.4 KW 
1 0 0 . 1  x 

, 

. 

L 
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T e s t  10, run 106 (contmued) 

e 

f 

. 

I N S TR U M  EN T 2 0-SEC 
AVG 

COOP THERMOCOUPLES 
TEST S E C T  I N L E T  # E L L (  DEG F) 847.1 
T E S T  SECT O U T L E T  WELL( DEG F b 873.8 
PUMP I N  P I P E  W A L L  TC 861.6 
PUYP OUT P I P E  W A L L  TC 840.5 
R A D  I N  P I P E  C A L L  TC 867.5 
R A D  OUT P I P E  W A L L  T C  843.0 

HEATER INTERNAL THERMOCOUPLES 
HTQ T C  I N  H T R  08r12AB IN(DEG F )  E50.e 
HTR TC I N  HTR 13.12Ad 
HTR TC I N  H T R  18.12AB 
HTR TC I N  H T R  22.12AB 
HTF7 TC I N  H T R  0 8 r 1 2 B C  
HTR TC I N  H T R  1 3 r 1 2 B C  
HTR TC I N  HTR 18.12BC 
HTR TC I N  H T R  229120C 
HT2 T C  I N  HTR 09r15AB 
HTR TC I N  HTR 1 0 ~ 1 5 B C  
HTR TC I N  HTR 1Cs158C 
HTR TC I N  HTR 25.158C 
HTR TC XN HTR 02.15.1 
HT2 TC I N  H T R  03.15.1 
HTR TC IN HTR 06.15.1 
HTR TC I N  HTR 15r15.1 
HTR TC I N  H T R  24115.1 
HTR TC I N  HTR 33915.1 
HTR TC I N  HTR 36.15.1 
HTR TC I N  HTR 02.1504 
HTR TC I N  H T R  03.15.4 
HTR TC I N  HTR 06.15.4 
HTR TC I N  HTR 15.15.4 
HTR TC I N  HTR 24915.4 
HTR TC I N  HTR 33.1504 
HTR TC I N  H T R  34.1504 
HTI? TC I N  HTR 36.1504 
HTR T C  I N  HTR 02.1506 
HTR TC I N  H T R  03.15.6 
HTR TC I N  H T R  06.1506 
HTR T C  I N  HTR 15.1506 
HTR TC I N  H T R  24.1506 
HTR TC I N  HTR 33.15.6 
HTR TC I N  HTR 34.1506 
HTR TC I N  HTR 36.1506 
HTR TC I N  HTR 03.15.9 
HTQ. TC I N  HTR 06015.9 
HTR TC I N  HTR 15.1509 
HTR TC I N  HTR 24r15.9 
HTR TC I N  HTR 33.1509 
HTR TC I N  HTR 34,1509 
HTR TC I N  HTR 36.15.9 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  

849.7 
847. 1 
851.4 
e52. 1 
849.5 
846.6 
848.2 
e53.7 
E470 6 
888. 3 
845.3 
885.7 
870.9 

1oa4.5 
928. 6 
847.3 
888. 9 
850.1 
887.7 
878. 1 

1 C87.0 
952.7 
e470 6 
888. a 
695.5 
841.7 
887.1 
874.9 

1093.5 
959.6 
847.5 
886.7 
a81 . 9 
848.1 
860.1 

1116.1 
963.9 
845.2 
885. 1 
E56. 2 
849. 8 

NORMAL I ZED ST C 
DEV T E M P  

0.5 
0.5 
4.4 
6.3 
8.0 
2.6 

0.2 
0.6 
0.5 

28.8 
0.5 
0.5 
0.5 

15.6 
8.5 
0.4 
0.5 
1.9 
0.7 
0.4 
1.8 
0.7 

10.5 
7.9 

16.7 
0.7 
0.7 
1.8 
0.6 

12.5 
0.2 
1.8 

13.2 
0.6 
0.4 
1.5 
0.5 
8.6 
1.7 

10.4 
13.3 

0.5 
1.3 
0.4 
1.4 
1.5 
3.7 
7.1 

0. 14 
0 . 10 
0.00 
0. 16 
0. 19 
0 009 
- e  02 
0.04 
0 9 25 
0 0 0 2  
1 54 

1.45 
0.89 
8 89 
3.05 
0.01 

0.11 
1.52 
1. 16 
8 098 
3.95 
0.32 
1.56 ** ** -. 20 
1 50 
1.04 
9.22 
4.21 
0.01 
1.48 
1.30 
0.04 
0.49 ** ** 
4.37 -. 0 7  
1.42 
0 . 34 
0.10 

- . 0 7  

1.57 



T e s t  10,  run  106 ( con t inued)  

INSTRUMENT 

HTR TC I N  H T R  04.1601 I N  
HTR TC I N  HTR 05.16.1 I N  
HTR TC I N  H T R  07.16.1 I N  
HTR TC I N  HTR 2 1 ~ 1 6 . 1  I N  
HTR TC I N  H T R  27.1601 I N  
HTR TC I N  HTR 04.1604 I N  
HTR TC I N  H T R  05916.4 I N  
HTR TC I N  HTR 07.1604 I N  
HTR TC I N  HTR 21916.4 I N  
HTR TC / h i  H T R  27.1604 I N  
HTR TC I N  HTR 04.1606 I N  
HTR TC I N  H T R  C5r16.6 I N  
HTR T C  I N  H T R  07916.6 I N  
HTR T C  I N  HTR 21.1606 I N  
HTR TC I N  HTR 27.1606 I N  
HTR TC I N  H T R  04.1609 I N  
HTR TC I N  H T R  07.1609 I N  
HTR TC I N  HTR 21 .1609  I N  
HTR T C  I N  HTR 27.1609 I N  
HTR T C  I N  HTR l l r l 8 A B  I N  
HTR TC I N  HTR 12r18AB I N  
HTR TC I N  HTR 14.18AB I N  
HTR TC I N  H T R  30.18AB I N  
HTR TC I N  H T R  11.188C I N  
HTR TC I N  H T R  12918BC I N  
HTR TC IN HTR 1 4 . 1 8 ~ ~  IN 
HTR TC I N  H T R  17.18BC I N  
HTR TC I N  H T R  30.188C I N  

W I R E  W R A P  THERMOCOUPLES 
W W  TC ON HTR 129-1 INCDEG F) 
W W  TC ON HTR 16s-1 I N  
W W  T C  OY HTR 12.31 I N  
W W  TC ON HTR 16.09 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC ON HTR 05111 I N  
W W  TC DY HTR 13.11 I N  
W W  TC OV HTR 17.11 I N  
W W  TC O V  HTR 28.11 I N  
W W  TC O V  HTR 31.11 I N  
W W  TC ON HTf? 03.13 I N  
W W  TC ON HTR 13.13 I N  
W W  TC O V  HTR 15.13 I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
w w  TC ov HTR aa.15 IN 
W W  TC ON PTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  

2 0-SEC 
AVG 

873. 2 
926.5 
920.5 
845.3 
848.3 
869.6 
934.7 
919.8 
845. 2 
048.1 
877.0 
956.6 
909.6 
845.6 
047.6 
873.8 
913.2 
844.9 
849.4 
856.0 
849.0 
867.1 
871.1 
855.0 
851.2 
925.2 
950.2 
882.3 

054. 3 
847.5 
048.0 
929.1 
862.9 
889.5 
859.5 
860.4 
853. 6 
861.2 
861.8 
860.7 
894.3 
e 6 3 0 3  
850.5 
962.2 
875.2 
849.1 
8490 2 
891.2 
867.6 

S T  D 
DEV 

0 . 4  
1.7 
1.8 
0.5 
1.1 
0.4 
2.6 
2.1 
0.4 
3.9 
0.5 
1.0 
1.2 
0.6 
6.7 
0.5 
1.4 
3.  1 

22.1 
0.5 
0. 5 
9.7 

14.4 
0.5 
0.6 

19.4 
0 0 6  

12.4 

14.6 
0.5 
0.6 
0.6 
0. 5 
0. 4 
0.6 
0.5 
0.4 
0.5 
7. 1 
0.5 
0.5 
0.5 
0.5 
0.7 
0.6 
8.2 
0. 4 
0 . 5  
0.5 

NORMAL1 Z E D  
T EMP 

0.98 
2e97  
2 0 7 5  
- . 0 7  
0.35 
0 .  94 
3. 28 
2.72 
- 0 0 7  
0.34 
1.12 
4.10 
2. 24 
- 0  06 
0.02 
1.00 
2. 48 
- 0  08 
0 . 09 
0. 33 

0 . 75 
0.90 
0.30 
0.15 
2.92 
3.86 
1.22 

0.37 

0.27 
0.01 
0.03 
3. a 7  
0. 59 
1. 5 9  
0.47 
0.50 
0. 24 
0.53 
0 . 55 
0 . 5 1  
1.77 
0.61 
0 .  13 
4. 3 1  
1.05 
0.98 
0.08 
1.65 
0.77 

c 
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Test 10, run 106 (continued) 

. . 
0 

INSTRUMENT 

W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC A J  
WU TC O ?  
W W  TC OM 
W W  TC ON 
W W  TC O V  
w w  TC ON 
U W  TC OV 
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC ON 
w w  TC oh( 
W W  TC A J  
W W  TC O P  
W W  TC O V  
W W  TC O Y  
W W  TC 0'4 
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC 3 V  
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC O V  
W W  TC O V  
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC O Y  
W W  TC OY 
W W  TC O Y  
W W  TC O Y  
W W  TC O V  
W W  T C  ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
WN TC OV 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
w w  T C  OY 
W W  TC OV 

HTR 25.15 I N  
HTR 36.15 I N  
hTR 01.17 I N  
HTR 02.17 I N  
HTR 02.17 I N  
HTR 08.17 I N  
HTR 10.17 I N  
HTR 11.17 I N  
HTG 18.17 I N  
HTR 19.17 I N  
HTR 21.17 I N  
HTR 22.17 I N  
HTR 33.17 I N  
HTR 37.17 I N  
HTR 06.19 I N  
HTR 07.19 I N  
HTR C 7 . 1 9  I N  
HTR 09.19 I N  
HTR 14.19 I N  
HTR 18.19 I N  
HTR 27.19 I N  
HTR 30.19 I N  
HTR 34.19 I N  
HTR 36.19 I N  
HTR 37.19 I N  
HTR 05.21 I N  
HTR 06.21 I N  
HTR 21.21 I N  
HTR 24.21 I N  
HTR 25.21 I N  
HTR 27.21 I N  
HTR 30.21 I N  
H T 9  33.21 I N  
HTR 34.21 I N  
HTR 04.23 XN 
HTR 09.23 I N  
HTR 14.23 I N  
HTR 24.23 I N  
HTR 28.23 I N  
HTR 31.23 I N  
ROD 01.25 I N  
FOD 02.25 I N  
ROD 05.25 I N  
ROD 08.25 I N  
ROD 14.25 I N  
ROD 04.27 I N  
ROD C7.27 I N  
ROD 12.27 I N  
ROD 16.27 I N  
ROD 18.27 I N  
ROD 03.29 I N  
ROD 06.29 I N  

2 0 - S E C  ST C 
A V G  QEV 

e51 . 3 

897. 4 
859.0 

853.3 
850. 6 
849.4 

e 6 2 0 7  
151 1 
e51 e 3  

850. a 

867.2 

878. o 

861.2 
048.1 

1 027.5 
878.4 
896 4 
853.5 
855. 6 
867. 7 
154. 3 
861.3 
861.0 
849 6 
840.7 
906.3 

1016.2 
e50.a 
852.4 
852. o 
~ 5 4 .  a 

875.5 

876.9 

852.5 

884.2 

851 0 4  

850. 2 
888.5 

859.6 
873.0 
949.8 

926.7 
872. a 

850.6  
e 8 0 a 4  
867. a 
952. 2 
860.0 
872.3 
876.4 
861 .a 
925.4 

0.5 
9 00 
0.8 
0.7 
0.6 
0. 3 
0 0 4  
0.5 
0.4 
0.5 
0.4 
0.4 
0.5 
3. 1 
0.7 

0.8 
0 0 7  
0.5 
0 . 5  
0.4 
0.5 
5.5 
2.9 
4.4 
0.4 
0.7 
0.3 
0.3 
0.5 
0.5 
0.5 
2.2 
2.3 
0.5 
0. 4 
0.7 
0.3 
0.6 

2.2 
7.6 

15.2 
3.3 
7.1 
5.4 
5.2 

13.4 
7.0 
2.1 

12.1 
6.4 

0 . 7  

0 . 7  

NORMAL1 ZED 
T FMP 

O e  16 
0.14 
1.88 
0.45 
0 075 
0.23 
0.13 
0 . 99 
1. 16 
0. 59 
0.15 
0. 16 
0.53 
0.04 
6.75 
1. 17 
1.94 
0c24 
0.22 
0.77 
0 . 47 
0. E 3  
0.52 
0.10 
0.06 
2.22 
6.33 
0.14 
0.20 
0.18 
0.29 
1 . 39 

0. 16 
1.12 
0.12 
1.55 
0 . 2 0  
0.4' 

3. a 4  
0.96 
2.98 
0.13 
1 2 5  

3.93 

0.95 
1 10 
0.55 
2.93 

1.37 

0.97 

0.77 

0.48 



90 

T e s t  10,  run  106 ( con t inued)  

INSTRUMENT 

W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
WW TC ON 
W W  TC OU 
W W  TC ON 

W W  TC ON 
w w  TC av 

POD 
ROD 
ROD 
ROD 
ROD 
GOD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

10.29 I N  
01.37 I N  
C2.37 I N  
08.37 I N  
14.37 I N  
04-51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 IN 
03.53 I N  
06.63 I N  
10.63 I N  

ST C NORM A L  I Z E D  2 0-SEC 
A V G  DEV TEMP 

856.0 
907.6 
867.7 
854.8 
892.7 
884. 8 
891 3 
871 5 
890. 5 
872.0 
875.5 
892.3 
864.9 

15.2 
11.1 
11.0 
10.9 
16.5 
17.5 
3. 1 
8.8 
5.3 
6.3 
5.1 
2.0 
1.5 

0.33 
2. E6 
0.77 
0.29 
1.71 
1.41 
1 65 
0.92 
1.62 
0. 93 
le06 
1.69 
0.67 

C UCT THERMDCOUP L E  S 
DUCT W A L L  TCsCH 38.19 I N ( D E G  F)  847.7 2.9 0. 03 
DUCT W A L L  TCsCH 53.19 I N  846.9 1.5 - 0  01 
DUCT W A L L  TCgCH 28.21 I N  844.7 1.2 - 0  09 
DUCT W A L L  TCeCH 43.21 I N  860.7 2.9 0 . 5 1  
DUCT W A L L  TC .CH 44.21 I N  863.4 2.1 O.El 

TEST SECTION HOUSING THERMOC CUPLES 
T S  SHELL-BOT(DEG F )  
TS GUARD HTG-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOk C T R  
T S  HTR-LO W C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

849.1 
81 5. 5 
762.2 
852.3 
856 3 
779. 6 
876. 6 
882 5 
8 5 4 . 0  
878.2 
882.4 
873.2 

2.6 
3.1 
6. 9 
1.4 
4.4 
2.2 
0.5 
5. 2 
7.6 
4.6 
14.2 
7.9 

s 

. 

REFERENCE BOX THERMOCOUPLES 
150 DEG REF BOX l ( D E G  F) 149.5 6. 9 
150 DEG R E F  BOX 2 149.6 6. 3 
150 DEG REF BOX 3 153.5 8.0 
150 DEG REF BOX 4 151.3 7.8 
150 DEG R E F  BOX 5 147.6 2.2 

.i 

* 

M I SCELLANEOU S 
SOD PUMP S P E E D t R P M )  677.9 38.9 
EXPANSIDN TANK L E V E L (  % F U L L )  74.3 0. 5 0 

c 
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TEST S E R I E S  l O ( B U N D L E  3 C J  : T E S T  1 0  RUN 1 0 7  0 1 / 1 7 / 7 R  13 51 33 

b . 

I .  

e 

t 

C O N D I T I O N S :  
TEST SECTION F L O W :  O o F 1  LIS (14 .4  GFM) 
TEST SECTION POWER 

( 1  ROD H E A T E D ) :  14.5 KW (27.1 K k / M / F C D ) (  8.3 KW/FT /FOC)  

TEST SECTIOY I N L E T  TEMPERATURE: 451 CEG C ( 845 DEE FJ 
TEST SECTION OUTLET TEMPERATURE: 466 CEG C ( 871 DEC F )  

HEAT BALANCE : 

HEAT I N P U T  F G O M  31 F U E L  P I N  SIMULATORS: 14.5 KW 
F E A T  ABSORBED B Y  SODIUM= 

FLOW X SPoHEAT X ( T S  OUT TECF - T S  I N  TEMF)  14.4 KW 
% O F  I N P U T  HEAT ACCOUNTED FUR: 99.2 x 

I N S TRUM EN T 

k E A T E 9  POWERStK W )  
HTR POWER I N  ROD 7 
HTR POWER I N  RODS 8.9.10 
HTR POWER I N  RODS 1 4 . 1 5 . 1 6  
HTR POWER I N  RODS 1.2 r l l  s l S  
HTR POWER I N  RODS 3.5.13.17 
HTR POWER I N  R O D S  4*6.12.1@ 
HTR POWER I N  R O D S  3 0 . 3 1  
HTR POWER I N  RODS 24 .25 .27 .28  
HTR POWER I N  RODS 3 3 . 3 4  
HTR POWER I N  RODS 21.22.36.37 

F L O W S  
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M 1  
T S  F L O W  OUT(GPM) 
T S  BYPASS FLOW(GPM) 
LOOP FL3 W TO T A L  ( GPM 
RADIATOR A I R  F L O W ( C F M J  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E S S ( P S 1 G J  
PUMP OUT PRESS( P S I G  1 
T S  L I N E  P R E S S  I N t P S I G )  

T S  BYP L I N E  PRESS I N ( P S 1 G J  
EXP TANK ARGON PRESS~PSIG) 

T S  BYP L I N E  PRESS O U T ( P S 1 G )  

2 0-SEC ST D 
A VG DEV 

14.5 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

14.4 
14.4 

1.1 
14.4 

1.2 

14.9 
6.0 

10.2 
13.8 
2.4 

15.2 
9.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  

0.1 
0.1 
0.2 
0.1 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
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Test 10, run  107 ( con t inued)  

INSTRUMENT 2 0-SEC ST C 
A VG D EV 

LCOP THERM0 COUPLES 
TEST SECT I N L E T  UELL(DEG F) 845.2 0.4 
TEST SECT O U T L E T  WELL(DEG F )  a71 7 0.4 
PUMP I N  P I P E  W A L L  TC 860.0  4.7 
PUMP OUT P I P E  WALL TC e 3 7 0  6 1.1 
R A D  I N  P I P E  I k A L L  TC 8 6 4 . 0  0.8 
RAD OUT P I P E  W A L L  TC 840.9 0.4 

HEATER INTERNAL THERMOCOUPLES 
HTR TC I N  HTR 38 .12AB I N ( D E G  F) 
HTR TC I N  HTR 1 3 s 1 2 A 8  I N  
HTR TC I N  HTR 1 8 . 1 2 A 8  I N  
HTR TC I N  HTR 22.12AB I N  
HTR TC IN HTR o a . 1 2 ~ ~  IN 
HTR TC I N  HTR 13.12BC I N  
HTR TC I N  HTR 1 8 * 1 2 B C  I N  
HTR TC I N  HTR 2 2 ~ 1 2 B C  I N  
HTR TC I N  HTR 09 .15AB I N  
HTR TC IN HTR i 0 . 1 5 a c  IN 
HTR TC I N  HTR 1 6 r 1 5 8 C  I N  
HTR TC I N  HTR 25.15BC I N  
HTR TC I N  HTR 02.15.1 I N  
HTR TC I N  HTR 0 3 . 1 5 0 1  I N  
HTR TC I N  HTR 0 6 . 1 5 0 1  I N  
HTR TC I N  HTR 1 5 . 1 5 0 1  I N  
HTR TC I N  H T R  2 4 . 1 5 0 1  I N  
HTR TC I N  HTR 3 3 . 1 5 0 1  I N  
HTR TC I N  HTR 3 6 . 1 5 0 1  I N  
HTR TC I N  HTR 0 2 . 1 5 0 4  I N  
HTR TC I N  HTR 0 3 r 1 5 . 4  I N  
HTR TC I N  HTR 0 6 . 1 5 0 4  I N  
HTR TC I N  HTR 1 5 r 1 5 . 4  I N  
HTR TC I N  HTR 2 4 . 1 5 0 4  I N  
HTR TC I N  HTR 3 3 . 1 5 0 4  I N  
HTR TC I N  HTR 3 4 . 1 5 0 4  I N  
HTR TC I N  HTR 3 6 . 1 5 0 4  I N  
HTR T C  I N  HTR 0 2 . 1 5 0 6  I N  
HTR TC I N  HTR 0 3 . 1 5 0 6  I N  
HTR TC I N  HTR 0 6 . 1 5 0 6  I N  
HTR TC I N  HTR 15.15.6 I N  
HTR TC I N  HTR 2 4 . 1 5 0 6  I N  
HTR TC I N  HTR 33.15.6 I N  
HTR TC I N  HTR 3 4 . 1 5 0 6  I N  
HTR TC I N  HTR 36.15 .6  I N  
HTR TC I N  HTR 0 3 ~ 1 5 . 9  I N  
HTR TC I N  HTR 06.15 .9  I N  
HTR TC I N  HTR 1 5 . 1 5 0 9  I N  
HTR TC I N  HTR 2 4 . 1 5 0 9  I N  
HTR TC I N  HTR 3 3 . 1 5 0 9  I N  
HTR TC I N  HTR 3 4 9 1 5 . 9  I N  
HTR TC I N  HTR 3 6 . 1 5 0 9  I N  
HTR TC I N  HTR 0 4 . 1 6 0 1  I N  

864.2  
845.2 

844 .5  
8 6 7  l 5 

€ 6 5 . 7  
845.  1 
867.3 
844.3 
e65.4 

8 6 0 . 1  
843.  o 

883.8 

850.3 

954 .9  

9 5 7 .  6 
861.7 
843.7 
865.4 
862.7 
934 .2  
aa9.4 
9 5 6 0  3 
8 7 5 . 2  
844.  o 
866.  2 
7 5 7 . 7  
€ 6 1 0 9  
9 3 0 . 8  
885 .8  
953.5 
874 .4  
844.1 
864.0 
913 .0  
a 5 a . i  
8 6 6 0  2 
948.9 
8 6 1  4 
843.5  
865.6 
a 9 1  9 
859. o 
e65.  1 

0.5 
0. 5 
0.3 
0.4 
0.3 
0.8 
0. 3 
0.9 
8.5 
0.5 
0.7 
1.1 
1.8 
0 a6 
3.5 
0 .  5 
0.4 
0.4 
0.6 
6.4 
1.1 
2.7 
0.5 
0.4 
0 . 5  

44.6 
0.4 
1.9 

3.3 
0.6 
0. 4 

11.1 
Om4 

0.8 

0.8 

4.8 
4.0 
0 . 5  
0.6 
0.6 
1.3 
2.0 
0.4 

NORMAL1 ZED 
TEMP 

0.72 
0.00 
0.84 
- 0  9 3  
0 0 7 7  
-000 
0 .94  
- 0  0 3  
0 7 6  
0 .19  
0 . 57 
-.oa 
40 14  
1 4 6  
4. i 4  
O O € 2  
- a 9 6  
0 0 7 6  
0. 6 6  
3. Z6 
1 0 6 ~  
4.19 
1. 13 
- 0 0 4  
0.79 **** 
0 . € 3  
3. 2 3  
1.53 
4. 09 
1.11 
- 0  04  
0 . 7 1  
2 - 5 6  
0 . 4 9  
0.79 
3.91 
o.er 
- 0  0 6  
0.77 
1.76 
0.52 
0.75 

. 
4 . 
. 

c 

b i  

. 

* 

* 
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107 (continued) 

. 

I N STR U MEN T 

HTR TC I N  H T R  05.1601 I N  
HTR TC I N  H T R  0 7 ~ 1 6 . 1  I N  
HTR TC I N  HTR 21.1601 I N  
HTR TC I N  H T R  27.1601 I N  
HTR TC I N  HTR 04.16.4 I N  
HTR TC I N  H T R  05916.4 I N  
HTR TC I N  HTR 07.16.4 I N  
HTR TC I N  H T R  21.16.4 I N  
HTR TC I N  HTR 27.1604 I N  
HT4 TC I N  H T R  04.1606 I N  
HTR TC I N  HTR 05.1606 I N  
HTR TC I N  H T R  07.1606 I N  
HTR TC I N  H T R  21.1606 I N  
HTR TC I N  H T R  27.1606 I N  
HTR TC I N  HTR 54.1609 I N  
HTR TC I N  HTR C7.16.9 I N  
HTR TC I N  HTR 21.1609 I N  
HTR TC I N  H T R  27.1609 I N  
HTR TC I N  H T R  l l r 1 8 A B  X N  
HTR TC I N  HTR 12.18AB I N  
HTR TC I N  H T R  14.18AB I N  
HTR TC I N  HTR 30118AB I N  
HTR TC I N  H T R  l l .18BC I N  
HTR T C  I N  HTR 12.18BC I N  
HTR TC I N  H T R  14.18BC I N  
HTR TC I N  H T R  1 7 ~ 1 8 B C  I N  
HTR TC I N  HTR 30.108C I N  

W I R E  U R A P  THERMOCOUPLES 
W W  TC ON HTR 12.-1 I N ( D E G  F) 
W W  TC ON HTR 169-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O Y  HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 0 5 r l l  I N  
W W  TC O V  HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
WY TC ON HTR 28.11 I N  
W W  TC OV HTR 31.11 I N  
W W  T C  ON HTR 03.13 I N  
W W  TC O N  HTR 13.13 I N  
W W  TC 0‘4 HTR 15.13 I N  
W W  TC O Y  HTR 17.13 I N  
W W  TC ON HTR 22113 I N  
W W  TC OW HTR 01.15 I N  
W U  TC 0’4 HTR 03.15 I N  
W W  TC O V  HTR 08.15 I N  
WN TC O V  HTR 10.15 I N  
W W  TC I)N HTR 15.15 I N  
W W  TC O V  HTR 19.15 I N  
W W  TC OW HTR 25.15 I N  
W W  T C  ON HTR 36.15 I N  

2 0-SEC 
A V G  

880. 3 
1088.2 

845.0 
844.7 
864.2 
885.8 

845.9 
843.9 
864.4 
894. 5 

1082.2 
845.9 
042.9 
863. 4 

1 084.7 
844.3 
842.0 
055.5 
845.0 
057. 7 
045. 2 
055.2 
046.3 
909.1 
969.6 
845.4 

1 ~ 8 6 . 3  

850.3 
845. 1 
046.4 
859.1 
858.2 
e.52.8 
050.2 
090.3 
848. o 
848.4 
871.9 
849.4 
e51 0 
873.3 
048.4 
920.4 
077.1 
859.4 
850. o 
851.6 
963.9 
047.9 
061 8 

NORMALIZE!: ST  0 
D E V  T E M P  

0.9 
1.6 
0.2 
1.1 
0 0 7  
3.1 
1.8 
0.7 
0.9 
0.5 
1.7 
1.4 
1.1 
0.7 
0.5 
1.4 
1.6 
0.5 
0.5 
0.0 
9.9 
7.4 
0.5 
1.1 

12.1 
1.0 
‘03 

3.4 
1.3 
0. 4 
0.5 
0.4 
0.4 
0. 6 
0.4 
0 . 5  
0.4 
0.7 
0.8 
0.5 
0.4 
0 .  4 
0.6 
0.5 
1 0 6  
0.7 
0.3 
0 . 3  
0.4 
1.2 

1.22 

-001  
- 0  02 
0.72 
1.53 
9.10 
0.03 
- 0 3 5  
0 . 73 
1.86 
8.55 
0.03 
- 0  08 
0 69 
9.04 -. 33 -. 12 
0.39 -. 01 
0.47 
0.90 
O s  38 
0 e 0 4  
2.41 
4.70 
0 001 

9.17 

0. 19 
-000 
0.05 
0.53 
0.49 
0 . 67 
0.19 
1.70 
0.11 
0.12 
1.01 
0.16 
0.22 
1.36 
0.12 
2.94 
1.21 
0.54 
0.18 
0.24 
4.48 
0.10 
0.63 
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Test 10, run 107 (continued) 

INSTRUMENT 

W W  TC O V  HTR 01.17 IN 
W W  TC A J  HT? 02917 IN 
W W  TC O f  HTR 02.17 IN 
w w  TC o v  HTR 08.17 IN 
W W  TC ON HTR 10.17 IN 
W W  TC 0‘4 HTR 11.17 IN 
W W  TC 0‘4 HTR 18.17 IN 
W W  TC 0’4 HTR 19.17 IN 
W W  TC 0’4 HTR 21.17 IN 
W W  TC ON HTR 22.17 IN 
W W  TC ON HTR 33.17 IN 
W W  TC ON HTR 37.17 IN 
W W  TC OW HTQ C6.19 IN 
W W  TC A J  hTR 07.19 IN 
W W  TC OP HTR 07.19 IN 
W W  T C  ON HTR 09.19 IN 
W W  TC ON HTR 14.19 IN 
W W  TC O V  HTR 18.19 IN 
W W  TC ON HTR 27.19 IN 
W W  TC OW HTR 30.19 IN 
W W  TC ON HTR 34.19 IN 
W W  TC ON HTR 36919 IN 
W W  TC ON HTR 37.19 IN 
W W  TC ON HTR 05.21 IN 
W W  TC ON HTR 06.21 IN 
W W  TC O V  HTR 21.21 IN 
W W  TC 0’4 HTR 24.21 IN 
W W  TC Orrl HTR 25.21 IN 
W W  TC O V  HTR 27.21 IN 
W W  TC ON HTR 30.21 IN 
W W  TC ON HTF? 33.21 IN 
W W  TC Oh( HTR 34.21 I N  
W W  TC ON HTR 04.23 IN 
W W  TC ON HTR C9.23 IN 
W W  TC O V  HTR 14.23 IN 
W W  TC ON HTR 24.23 IN 
w w  TC ON HTR 28.23 IN 
W W  TC ON HTR 31.23 IN 
W W  TC ON ROD 01.25 IN 
W W  TC ON ROD 02.25 IN 
W W  TC 0’4 ROD 05.25 IN 
w w  TC ON ROD ca.25 IN 
W W  TC ON ROD 14.25 IN 
W W  TC ON ROD 04.27 IN 
W W  TC ON ROD 07.27 IN 
WY TC O V  ROD 12.27 IN 
W W  TC ON ROD 16.27 IN 
W W  TC ON ROD 18.27 IN 
W W  TC 0’4 ROD 03.29 IN 
W W  TC 0\1 ROD 06.29 IN 
W W  TC ON ROD 10.29 IN 
W W  TC OV ROD 01.37 IN 

20-SEC 
A VG 

873.6 
877.1 
895.7 
867.3 
849.7 
a4a.i 
974.9 
918.5 
850.7 
eso.9 
854. a 
850.9 
915.1 

1013.6 
1005.6 
861.4 
846.4 
F63e 5 
849. s 
847.9 
889.9 
861 e4 
848. o 
873.6 

849.7 
849.7 
848.9 
849.8 
851.7 
873.7 

871.7 
a57 . 3 
854. a 

848.5 

S58.9 

@ 6 4 e  3 

85007 

864.6 
924.0 
940.9 
872.6 

esa. 2 
858.1 

853.8 
942.5 
851 8 
865.4 
887.2 

885. o 
a52.a 

857.5 

913.0 

S T  C I 
DEV 

0.8 
1.9 
2.6 
le4 
0.8 
0.9 
0.5 
0.6 
0.4 
0.3 
0.8 
1.3 
1.0 
0.9 
0.8 
0.6 
0.7 
0.5 
0.4 
0.5 
0.9 
0.7 
0.7 
0.4 
1 e 8  
0.4 
0.4 
0.5 
0.4 
0.4 

0.8 
0.6 

1 e 9  
0.3 
0.5 
1.1 
0.4 
0.4 
0.4 
0.3 
0.2 
0.4 
1.4 
0.9 
0.4 
0.2 
0.3 
0.4 
1.1 
0.4 

1 .a 

0.8 

VORMALI ZED 
TEMP 

1.07 
1 20 
1 e91 
0.93 
0.17 
0.11 
4.90 
2.77 
0.21 
0.22 
0.36 
0.22 
2.64 
6.36 
6.06 
0*6! 
0.05 
4.47 

0.10 
1 69 
0.61 
0.11 

4.29 
0.17 

0. 14 

0.17 

1 . 0 7  

0.17 

0. ia 

1 .oa 
0 25 

0.72 
1 00 
0.46 
0 36 
0.21 
0.13 
0.73 
2-97 
3.61 
1.03 
0.49 
0.49 
0.12 
3.68 
0.25 
0.76 
1.59 
0.47 
1.51 
0.29 
2-56 

c 

c 

b v  

u 

a 
V 
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T e s t  10, run 107 (continued) 

c 

.". 

INSTRUMENT 

W W  T C  DM 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC OV 
W W  TC ON 
W W  TC OM 
W W  TC O V  

ROD 
ROD 
ROD 
R03 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

02.37 I N  
08.37 IN 
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06963 I N  
10963 I N  

2 0-SEC ST 0 
AVG DEV 

891 8 
859.2 

1369 . 7 
865.4 

901.2 
860.2 
880.4 
882.9 
874.7 
884.7 
864.0 

DUCT THERMOCOUPLES 
DUCT WALL TC *CH 38.19 I N (  DEG F )  844.3 
DUCT WALL TC .CH 53.19 I N  852.4 
DUCT WALL TC.CH 28.21 I N  a44 . 7 
DUCT WALL TC.CH 43.21 I N  847.0 
DUCT WALL TCeCH 44.21 I N  849.4 

T F S T  S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHEL--LOW CTR 
T S  GUARD HT4-LO W CTR 
T S  HTR-LDW CTR 
TS SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

846.9 
814.2 
760.7 
850.1 
853.3 
779.0 
872.0 
880.4 
e520 6 
871.6 
875.2 
871 1 

4 EFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  B O X  l ( D E G  F) 148.3 
150 DEG REF @ O X  2 149.0 
150 DEG R E F  BOX 3 151.7 
150 DEG R E F  BOX 4 149.5 
150 DEG R E F  B O X  5 146.3 

Y I S C E L L A N E O U S  
SOD PUMP SPEED(RPM) 678.9 
E X P A N S I 3 N  TANK L E V E L (  X FULL) 74.5 

0.4 
Om 3 
0.4 
0.3 
0.5 
0 e4 
Om3 
0.3 
0.3 
0.1 
O m  2 

0.8 
0.3 
0.4 
0 e 7  
0.4 

0.7 
0.4 
0.6 
0.3 
0.9 
0.7 
0.6 
Om8 
0.9 
1.0 
1.3 
1.3 

1.4 
0.7 
0.8 
Om4 
0.3 

11 0 3  
0.2 

NORMAL1 ZED 
T E M P  

1 076 
0.53 
0.76 
0.93 
2.11 
0 e 5 7  
1 3 3  
1.42 
1.11 
1 . 49 
0 e 7 1  

- e  03 

-002 

0.16 

C .  2 7  

0.07 
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TEST S E R I E S  1 3 ( B U N D L E  3 C )  : TEST 1 0  RUN 1 0 8  0 1 / 1 7 / 7 8  14 21 70 

COND I T  IONS: 
TEST SECTION F L O W :  0.91 L / S  (14.4 GPM) 
TEST SECTION POkPR 

( 1  ROD H E A T E D ) :  14 .4  KW (27 .0  K W / M / F ; C D ) (  8.2 KW/FT/GOC) 

TEST SEC T I O Y  I N L E T  TEMPERATURE : 4 5 1  CEG C ( 8 4 4  DEG F )  
TEST SECTION OUTLET TEMPERATURE : 466 C E G  C ( 871 DEC F )  

HEAT BALANCE:  

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SODIUM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X SPoHEAT X ( T S  OUT TEMF 

INSTRUMENT 

HEATER POWERS(KW1 
HTR POWER I N  ROD 8 
HTR POWER I N  R O D S  2 . 9 9 1 0  
HTR POWER I N  RODS 14.15916 
HT? POWER I N  RODS 1 9 3 . 1 1 . 1 9  
HTR POWER I N  KODS 5 9 6 9 1 3 9 1 7  
HTR POWER I N  RODS 4 . 7 . 1 2 9 1 8  
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  RODS 2 4 . 2 5 . 2 7 9 2 8  
HTR P O W E R  I N  RODS 33934 
HTR POWER I N  PODS 21.22936937 

F L O W S  
T E S T  S E C T I O N ( T S 1  F L O W  I N ( G F M )  
T S  FLOW OUT(GPM1 
TS BYPASS FLOWtGPMJ 
LOOP F L O W  TO T A L (  GPM 1 
RADIATOR A I R  F L O W < C F M )  

P R ES SUR E S 
T S  I N  P R E S S t P S I G )  
TS OUT P R E S S ( P S 1 G )  
PUMP OUT PRE SS( P S I C  ) 
T S  L I N E  P R E S S  I N ( P S I G 1  
EXP TAN< ARGON P R E S S ( P S 1 G )  
T S  BYP L I N E  PRESS I N ( P S I G 1  
T S  BYP L I N E  PRESS O U T ( P S 1 G )  

- T S  I N  T E V F )  

2 0 - S E C  
A VG 

14.4 
0.1 

-0.0 
-0.0 

0.1 
-0.0 
-0.0 
-0.4 
-0.0 

0.0 

14.4 
14.5 

1.7 
14.5 
1.1 

14.9 
6.0 

10.2 
13.9 
2.3 

15. 1 
9.3 

ST C 
DEV 

0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
o c  0 
0.0 
0.0 

0.1 
0.1 
0.2 
0.1 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 

14.4 KW 

14.4 K W  
9906 X 

' 

..* 

D 
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T e s t  10, run 108 (continued) 

INSTRUMENT 2 0 - S E C  ST 0 NORMAL1 Z E D  
A V G  DEV TEMP 

8 

. 

“ 0  

. 

. 

L O O P  THERMOCOUPLES 
TEST SECT I N L E T  WELLtDEG F) 845 .0  3.2 
TEST SECT OUTLET WELL(DEG F )  8 7 1  4 0.3 
PUMP I N  P I P E  W A L L  TC 859.3 4.2 
PUMP OUT P I P E  W A L L  TC 837 .1  1.1 
R A D  I N  P I P E  W A L L  TC 863 .1  0.8 
R A D  OUT P I P E  W A L L  TC 840.2  0.5 

HFATER INTERNAL THERMOCOUPLES 
HTR TC I N  HTR 0 8 9 1 2 A B  I N ( D E G  F) 1 0 4 6 . 0  
HTR TC I N  HTR 13.12AB I N  844.7  
HTR TC I N  HTR 1 8 9 1 2 A B  I N  861.9  
HTR TC I N  HTR 22.12AB I N  834 .7  
HTR TC I N  HTR 08.12BC I N  1 038.0 
HTR TC I N  HTR 13.12BC I N  843.9  
HTR TC I N  HTR l e r 1 2 B C  I N  860. 7 
HTR TC I N  HTR 22 .128C I N  854.  6 
HTR TC XN HTR 39.15AB I N  892.4 
HTR TC I N  HTR 10 .156C I N  850 .7  
HTR TC I N  HTR 1 6 ~ 1 5 8 C  I N  843.3 
HTR TC I N  HTR 25.15BC I N  841.7  
HTR TC I N  HTR 0 2 9 1 5 . 1  I N  877.4  
HT9 TC I N  HTR 03.15.1 I N  862. 4 
HTR TC I N  HTR 0 6 r 1 5 . 1  I N  e 5 3 0  0 
HTR TC I N  HTR 15.15.1 I N  844.0 
HTR TC I N  HTR 2 4 . i 5 . 1  I N  843.0  
HTR TC I N  HTR 3 3 . 1 5 0 1  I N  846.8 
HTR TC I N  HTR 3 6 9 1 5 . 1  I N  891.4 
HTR TC I N  HTR 0 2 . 1 5 0 4  I N  8 7 1  3 
HTR TC I N  HTR 0 3 . 1 5 0 4  I N  858.0 
HTR TC IN HTR 0 6 . 1 5 0 4  I N  853.5 
HTR TC I N  HTR 1 5 . 1 5 0 4  I N  843 .7  
HTR TC I N  HTR 2 4 . 1 5 0 4  I N  844.3 
HTR TC I N  HTR 3 3 . 1 5 0 4  I N  846.7  
HTR TC I N  HTR 3 4 . 1 5 0 4  I N  1 0 3 2 . 9  
HTR TC I N  HTR 3 6 . 1 5 0 4  I N  890.2 
HTQ TC XN HTR 0 2 r 1 5 . 6  I N  868.7  
HT9 TC I N  HTR 0 3 . 1 5 0 6  I N  856.0  
HTQ. TC I N  HTR 06.15.6 I N  855.5 
HTR TC I N  HTR 1 5 9 1 5 . 6  I N  844.  3 
HTR TC I N  HTR 2 4 . 1 5 0 6  I N  844.1 
HTR TC I N  HTR 3 3 . 1 5 0 6  I N  847.1 
HTR TC I N  HTR 3 4 . 1 5 0 6  I N  837 .  2 
HT9 TC I N  HTR 3 6 . 1 5 0 6  I N  899.1  
HTR TC I N  HTR 0 3 r 1 5 . 9  I N  e 5 4 0  7 
HTR TC I N  HTR 0 6 . 1 5 0 9  I N  855 .1  
HTR TC I N  HTR 1 5 . 1 5 0 9  I N  843.4  
HTR TC I N  HTR 2 4 . 1 5 0 9  I N  844.2  
HTR TC I N  HTR 33.1509 I N  844.2 
HTR TC I N  HTR 3 4 . 1 5 0 9  I N  858.4 
HTR TC I N  HTR 36.1509 I N  895.5 

0.4 
0.4 
0.4 
4.7 
0.4 
0.5 
0.2 
0.9 
8.6 
0.3 
0.4 
1.2 
0.5 
0.6 
0.5 
0.4 
0.4 
0.3 
0.6 
0.3 
0.4 
C.5 
0.5 
0.3 
003 
15.3 
0.8 
0.5 
0.5 
0.4 
0.4 
0.5 
0.4 
6.5 
1.3 
4.2 
0 0 7  
0.3 
0.6 
0.3 
0.4 
2.1 

7. ‘52 
-001 
0. € 4  -. 39 
7 . 3 2  -. 9 4  
0. 60 
0.36 
1 . BO 
0 . 2 2  
- 0  06 -. 1 2  
1 . 2 3  
0 66 
0.30 
- 0  04 
-037 

1.76 
1.00 
0 . 49 
0.32 -. 0 5  
-003 
0.07 
7 .  13 

0 . 90 
0 . 4 2  
0.40 
- a  03 
- 0  03 
0 008 
- 0  29 
2.05  
0 . 37 
0.38 
- 0  36 
- 0  0 3  
- 0 0 3  
0.51 
1.91 

0 . 0 7  

1.72 
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T e s t  10, run 108 (contlnued) 

I N STRU MENT 

HTR T C  IN H T R  04.16.1 IN 
HTR TC IN H T R  05~16.1 IN 
HTR TC IN H T R  07.16-1 IN 
HTR TC IN H T R  21916.1 IN 
HTR TC IN HTR 27r16.1 IN 
HTR T C  IN H T R  04.16-4 IN 
HTR TC IN HTR 05.1604 IN 
HTR TC IN HTR 07.16.4 IN 
HTR TC IN HTR 21.16.4 IN 
HTR TC IN H T R  27.16-4 IN 
HTQ TC IN H T R  04916.6 IN 
HTQ T C  IN H T R  05.16.6 IN 
HTR TC IN H T R  07916.6 IN 
HTQ TC IN HTR 21.16-6 IN 
HTR TC IN HTR 27.16-6 IN 
HTR TC IN HTR C4.16.9 IN 
HTR TC IN HTR 07.16.9 IN 
HTR TC IN H T R  21.16.9 IN 
HTR TC IN H T R  27.16.9 IN 
HTR TC IN H T R  ll.18AB IN 
HTR TC IN H T R  12918AB IN 
HTR TC IN H T R  14.18AB IN 
HTR TC IN H T R  30.18AB IN 
HTR TC IN HTR 11.18BC IN 
HTR T C  IN HTR 12.18BC IN 
HTR TC IN H T R  14.18BC IN 
HTR TC IN H T R  l7.18BC IN 
HTR T C  IN H T R  30.18BC IN 

WIRE WRAP THERMOCOUPLES 
W W  T C  ON HTR 129-1 I N C D E G  F) 
W W  TC OY HTR 16s-1 IN 
W W  TC ON HTR 12.01 IN 
W W  TC ON HTR 16.09 IN 
W W  TC ON HTR 04.11 IN 
W W  TC O V  HTR 05.11 IN 
W W  TC ON HTR 13.11 IN 
W W  TC O Y  HTR 17.11 IN 
W W  TC ON HTR 28.11 IN 
W W  TC ON HTR 31.1i IN 
W W  TC ON HTR 03.13 IN 
W W  TC ON HTR 13.13 IN 
W W  TC ON HTR 15.13 IN 
W W  T C  O V  HIT? 17.13 IN 
W W  TC ON HTR 22.13 IN 
W W  TC O V  HTR 01.15 IN 
W W  TC OV HTR 03.15 IN 
W W  TC O V  HTR 08.15 IN 
W W  TC ON HTR 10.15 IN 
W W  TC ON HTR 15.15 IN 
W W  TC ON HTR 19.15 IN 

ST 0 NORMALIZED 2 0-SEC 
A V G  DEV T E M P  

849.9 
848.6 
874.5 
901 7 
843.6 
848.8 
847.5 
074.7 
903.8 
843.9 
E 5 0 e  1 
849. 2 
870.9 
919.9 
843.4 
848.1 
872. 1 
916.2 
844.0 
849.2 
844.5 
856.9 
837.4 
840.0 
842.4 
961 2 
854.0 
835.5 

846.6 
846.9 
846.7 
847.3 
849.8 
047.1 
846.4 
850.1 
848.9 
044.9 
853.3 
846. 1 
846.0 
849.1 
862.2 
857. 2 
854.9 

1008.2 
€50.8 
846. 5 
090.2 

0.6 
0.4 
0.4 
1.0 
1.2 
0.6 
1.2 
0.9 
1.0 
0.7 
0.4 
0.5 
0.7 
0.6 
0.6 
0.5 
0.8 
0.9 
0.4 
0.4 
0.6 
9.8 
7.3 
0.5 

9.7 
0.3 
7.1 

0 . 7  

3.6 
0.7 
7.8 
0.4 
0.6 
0.4 
0.5 
0.4 
0.4 
0.2 
0 . 7  
0.5 
0.5 
0.3 
0.6 
0.5 
0.4 
1.0 
0.2 
0.4 
0.4 

0.19 
0.14 
1 e 12 
2-15 
- e  05 
0.14 
0.09 
1.13 
2.23 -. 04 
0.20 
0. 16 
0.98 
2-84 
- e  05 
0.12 
1-93 

-e04 
0 -  16 -. 02 
0 . 45 
- e  29 
0.11 
- e  10 
4.41 
0 34 
- e  36 

2 . 7 0  

0.06 
0.07 
0.07 
0.09 
0 18 
0.08 
0.06 
0 20 
0.15 
- 0  00 
0.31 
0 04 
0.04 
0 .  16 
0.65 
0 46 
0.38 
6.19 
0.22 
0.06 
1 e 7 2  

b 
r 

. 

c 
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Test  10, run 108 (continued) 

. 
1 . 

rn 

* 

. 

rn 

I N S TR UM ENT 

W W  TC 01 HTQ 25.15 I N  
W W  TC ON HTR 36.15 I N  
W W  TC ON HTR 01.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  TC OP HTR 02.17 I N  
W W  TC O V  HTR 08.17 I N  
W W  TC 0'4 HTR 13.17 I N  
U W  TC ON HTQ 11.17 I N  
W W  TC ON HTR 18.17 I N  
W W  TC ON HTR 19917 I N  
W W  TC 3 V  HTF? 21.17 I N  
W W  TC OV HTR 22.17 I N  
W W  TC ON HTR 33.17 I N  
W W  TC ON HTR 27.17 I N  
kW TC OY HTR C6.19 I N  
W W  TC A J  HTR 07.19 I N  
W W  TC 3P HTR 07.19 I N  
W W  TC O V  HTR 09.19 I N  
W W  TC O V  HTR 14.19 I N  
W W  TC ON HTR 18.19 I N  
W W  TC O V  HTR 27.19 I N  
W W  TC O Y  HTR 30.19 I N  
W W  TC O V  h T R  34.19 I N  
W W  TC O V  HTR 36.19 I N  
W W  TC OM HTR 37.19 I N  
W W  TC 0'4 HTR 05.21 I N  
W W  TC ON HTR 06.21 I N  
W W  TC O Y  HTR 21.21 I N  
W W  TC OM HTR 24.21 I N  
W W  TC O Y  HTR 25.21 I N  
W W  TC O N  HTR 27.21 I N  
W W  TC ON HTR 30.21 I N  
W W  TC O Y  HTR 33.21 I N  
W W  TC ON HTR 34.21 I N  
W W  TC ON HTR 04.23 I N  
W W  TC ON HTR 09.23 I N  
Wd TC ON HTR 14.23 I N  
W W  TC ON HTR 24.23 I N  
WU TC ON HTR 28.23 I N  
W W  TC 3 Y  HTR 71.23 I N  
W W  TC 3N ROD 01.25 I N  
W W  TC O N  ROD 02.25 I N  
W W  TC ON ROD 05.25 I N  
W W  TC ON ROD 08.25 I N  
W W  TC ON ROD 14.25 I N  
W W  TC ON ROD 04927 I N  
W W  TC ON ROD C7.27 I N  
W W  TC ON ROD 12.27 I N  
W W  TC ON ROD 16.27 I N  
W W  TC ON ROD 18.27 I N  
W W  TC OV ROD 03.29 I N  
W W  TC OV ROD 06.29 I N  

2 0-SEC 
A VG 

848 2 
873.6 
850.9 
91 5.2 
892.9 

1003.5 
849.0 
847.0 
870.1 
939.9 
896.1 
856.2 
850.9 
922.3 
857.1 
910.0 
895.7 
889. 2 
047.5 
887. 7 
850.8 
846.2 
856.4 
911.4 
894.2 
e51.1 
862. 0 
863.7 
851 7 
850.0 
850.6 
846.3 
855.1 
880.3 
857.7 
'235.6 
847.8 
852.5 
846.9 
e540 9 
861.4 
918.1 
853.4 
91 5.0 
851 02 
848. 3 
866.7 
850.8 
860. 5 
077.0 
853.2 
e540 1 

S T  D 
DEV 

0.3 
1.0 
0.5 
0.9 
0. 7 
0.2 
0.4 
0.7 
0.5 
0.8 
0.9 
0.6 
0.5 
1.3 
0.5 
0.8 
0.5 
0.6 
0.3 
0.4 
0.2 
0.5 
0.9 
0.6 
0.8 
0.4 
0.5 
0.4 
0. 3 
0.5 
0.4 
0.5 
1.1 
1.0 
0.5 
0 . 7  
0.8 
0.2 
0.6 
0 .? 
0. 3 
0.4 
0.2 
0.4 
0.4 
0.2 
1.3 
0.9 
0.4 
0.4 
0.2 
0.1 

NORMAL I ZED 
T EMD 

0.12 
1 09 
0.22 
2.66 
1.82 
6.01 
0. 15 
0.08 
0.95 
3. 60 
1.94 
0.43 
0.23 
2.93 
0.46 
2.47 
1 . 9 2  
1 68 
0.09 
1. 62 
0.22 
0.05 
0 . 4 3  
2.52 

0.43 
0.64 
0.59 
0.25 
0.19 
0.21 
0.05 
0.38 
1 . 34 
0.48 
3.44 
0.11 

0.07 
0 . 37 
0.62 
2 0 7 ~  
0.32 
2.65 
0 . 2 3  
0.12 
0.93 
0.22 
0 . 59 
1.22 
0.71 
0 . 35 

1 . a 7  

0.28 
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T e s t  LO, run 108 (continued) 

INSTRUMENT 

W W  TC 
W W  TC 
W W  TC 
W W  TC 
W W  TC 
W W  TC 
W W  TC 
W W  T C  
W Y  TC 
@ W  TC 
W W  TC 
W W  TC 
W W  TC 

ON 
ON 
ON 
ON 
ON 
ON 
OY 
ON 
O Y  
ON 
ON 
i)Y 
OY 

ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
R O D  
R03 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC ST 0 
AVG DEV 

854.5 
878.5 
913.5 
902.9 
854.2 
856. 8 
883.2 
856 6 
867 4 
886.9 
868.9 
867. a 
e63. 6 

1.0 
0.4 
0.3 
0.1 
0.3 
0.4 
0.4 
0.2 
0.2 
0.4 
0.3 
0.4 
0.4 

DUCT TFERMOCOUPLES 
DUCT W A L L  TC sCH 38.19 I N (  OEG F )  845.0 0.9 
DUCT W A L L  TC.CH 53.19 I N  888.0 0.2 
DUCT W A L L  TCeCH 28921 I N  889. 6 0.3 
DUCT W A L L  TC.CH 43.21 I N  845.4 0.8 
DUCT W A L L  TC 9CH 44.21 I N  848.1 0.5 

TEST SECTION HO US1 NG THER MOC CUPLES 
TS SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
T S  HTR-LO W C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
TS HTR-TOP 

846.1 
81 3.5 
760.5 
861.8 
859.4 
781.3 
873.6 

e53.0 
e660 8 
872.4 
871 0 

a81 . i 

0.7 
0.3 
0.5 
0.6 
1.0 
0.6 
0.5 
0.8 
0.8 
0.7 
1 e4 
1 e o  

REFERENCE B O X  THERMOCOUPLES 
150 DEG REF BOX 1(DEG F) 147.8 1.2 
150 DEG R E F  BOX 2 148.6 0.7 
150 DEG R E F  BOX 3 151.6 0.7 
150 DEG REF EOX 4 149.5 0.4 
150 DEG REF EOX 5 147.1 0.2 

M I SCELLANEOL S 
SOD PUMP SPEEDtRPM) 682.6 12.2 
EXPANSIDN TANK L E V E L (  % F U L L )  74.5 0.2 

NORMAL1 ZED 
TEMP 

0.36 

2.60 
2.19 
0.25 
0.45 
1 . 45 
0.44 
0.85 
1 . 59 
0.91 
0.87 
0 e 7 0  

1 . 27 

- e  00 
1ee3 
1 e69 
0.01 
0.12 

1 

. 
r . 
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TEST S E R I E S  l O ( 8 U N D L E  3C): TEST 1 0  RUN 109 01/16/78 10 27 59 

. 
8 * 

s 

COND I T  IONS: 
TEST SECTION F L O % :  0.89 L / S  (14 .1  GFM) 
TEST SECTION POWER 

( 1  ROD H E A T E D ) :  1 4 . 5  KW ( 2 7 . 2  KW/M/FCO)(  8.3 KW/FT/GOC) 

TEST SECTION XNLET TEMPERATURE: 443 CEG C ( 829 DEG F 9  
T E S T  SECTION OUTLET TEMPERATURE: 457 CEG C ( 855  DEC F )  

HEAT BALANCE:  

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 14.5 KW 

FLOW X SPoHEAT X ( T S  OUT TEMF - TS I N  TEMF)  14.0 KW 

HEAT ABSORBED BY SODIUM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  9 6 . 3  X 

I NSTRUM E N 1  

hEATER P O W E R I t K  W )  
HTQ POdER I N  ROD 9 
HTR POWER I N  P O D S  2 . 8 . 1 0  
HTR POWER I N  RODS 14.15916 
HTr? POWER I N  RODS 1 . 3 9 l l r l S  
HTR POWER I N  RODS 5 . 6 r 1 3 . 1 7  
HTR POdER I N  R O D S  4 , 7 9 1 2 . 1 8  
HTR POWER I N  RODS 30.31  
HTR POWER I N  RODS 24r25.27 .28  
HTQ POWER I N  RODS 33.34 
HTR POWER I N  RODS 21.22 .36 .37  

2 0-SE c ST 0 
A VG DEV 

14.5 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 

-0 .3  
-0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 

FLOWS 
TEST S E C T I O N ( T S 1  F L O W  I N ( G F M )  14.1 0.1 
TS F L O W  OUTtGPM)  13.9 0 .1  
T S  BYPASS FLOW(GPM) 0.0 0.1 
LOOP FLJW TOTAL(GPM) 14.3 0.2 
RADIATOR A I R  FLOW(CFM) 1.2  0.0 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  15.5 0.1 
T S  OUT P R E S S ( P S I G 1  6. 2 0 .1  
PUMP OUT PRE SS(  P S I  G 1 10.6 0.0 
T S  L I N E  P R E S S  I N t P S I G )  14.3 0.1 
EXP TANK ARGON P R E S S ( P S 1 G )  ?-. 9 0.1 
TS BYP L I N E  PRESS I N ( P S I G 1  15.5 0.1 
T S  BYP L I N E  PRESS O U T ( P S 1 G )  9.9 0.1 
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T e s t  1 0 ,  run 109 (cont inued)  

INSTRUMENT 2 0-SEC ST 0 NORMAL1 ZED 
AVG DEV T EMP 

L. OOP THERMOCO UP LE S 
TEST SECT INLET WELL(DEG F) 829.6 0.4 
TEST SECT OUTLET WELL(DEG F )  855.8 0.4 
PUMP I N  P IPE W A L L  TC 841.9 4.7 
PUMP O U T  PIPE W A L L  TC 820.1 1.2 
RAD I N  P IPE W A L L  TC 846.6 0.2 
RAD OUT PIPE W A L L  TC 826.0 0.4 

CEATER INTERNAL THERMOCOUPLES 
HTR TC I N  HTR 08.12A8 INtDEG F )  881.6 
HTR TC I N  HTR 13r12AB I N  841.1 
HTR TC I N  HTR 18.12Ab I N  829.4 

HTR TC I N  HTR 08.12BC I N  884.3 
HTR TC I N  HTR 13912BC I N  829.6 
HTR TC IN HTR i a . 1 2 ~ ~  IN 829.3 
HTR TC I N  HTR 22912BC I N  925.4 
HTR TC I N  HTR 09.15AB I N  1040.4 
HTR TC I N  HTR 10.15BC I N  91 8.7 
HTR TC I N  HTR 16r158C I N  828.4 
HTR TC I N  HTR 25.158C I N  828.6 
HTR TC I N  HTR 02.15.1 I N  859.8 
HTR TC I N  HTR 03.15.1 I N  870.8 
HTR TC I N  HTR 06.15.1 I N  836.7 
HTR TC I N  HTR 15i15.1 I N  828.6 
HTR TC I N  HTR 24.15.1 I N  78.4 
HTR TC I N  HTR 33915.1 I N  828.6 

HTG TC I N  HTR 22.12A6 I N  926. a 

HTR TC I N  HTR 36.15.1 I N  833.3 
HTR TC I N  HTR 02.15.4 I N  850.5 
HTR TC I N  HTR 03.15.4 I N  850.2 
HTR TC I N  HTR 06.1504 I N  835.3 

HTR TC I N  HTR 24.15.4 I N  422.3 
HTR TC I N  HTR 33.15-4 I N  828.8 
HTR TC I N  HTR 34.15.4 I N  776.3 I 

HTR TC I N  HTR 36.15.4 I N  834.4 
HTR TC I N  HTR 02.15.6 I N  E 5 6 e  6 
HTR TC I N  HTR 03.15.6 I N  844.4 
HTQ TC I N  HTR 06.1506 I N  E36.7 
HTR TC I N  HTR 15.15.6 I N  828.4 
HTR TC I N  HTR 24.15.6 I N  833.3 
HTR TC I N  HTR 33.15.6 I N  828.2 
HTR TC I N  HTR 34.15.6 I N  850.7 
HTQ TC I N  HTR 36.1506 I N  837.2 
HTR TC I N  HTR 03.15.9 I N  842.9 
HTR TC I N  HTR 06.15.9 I N  835.9 

HTR TC I N  HTR 15.15.4 I N  829.8 

HTR TC I N  HTR 15.15.9 I N  827. a 
HTR TC I N  HTR 24.15.9 I N  833.0 
HTR TC I N  HTR 33.15.9 I N  826.9 
HTR TC I N  HTR 34.15.9 I N  826.1 
HTR TC I N  HTR 36.15.9 I N  839.5 
HTR TC I N  HTR 04.16.1 I N  844.8 

0 .  5 
8.0 
0.3 
0.3 
0.5 
0 0 5  
0.3 
1.1 
1.4 
0.8 
0.6 
0.8 
0.4 
0.6 
0.5 
0.4 
0.4 
0.3 
1.0 
1.1 
1 eo 
0.5 
0.4 
0 e 6  
0.4 

'4.5 
0.7 
0.3 
0.7 
0.2 
0.5 
0.9 
0.6 
7.7 
0.4 
1 e4 
0.3 
0.4 
0 e 7  
0.3 
2.0 
1.7 
0.9 

1.98 
0.44 
- e 0 1  
3.70 
2.08 
- 0  00 
- e 0 1  
3.65 
8.03 
3.40 

04 
- *  3 4  
1.15 

0 . 2 7  
- e  04 ** ** 
- e  04 
0.14 
0 e 7 9  
0 . 7 9  
0.22 
0.01 ** ** 
- e  0 3  **** 
0.18 
1.03 
0 56 

1.57 

0 . 2 7  
- e  05 
0.14 
- e  06 
0. eo 
0 29 
0.51 
0.24 -. 07 
0.13 
- 0  10 
- 0  13 
0. 38 
0. ca 

L , 

. 

4 

. 
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Test 10,  run 109 (continued) 

. 
* 

. 

t -  

I N  STRUM ENT 

H TR 
HTR 
H TR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 

HTR 
H TR 
HTR 
HTR 
HTR 
HTR 
HTH 
H TR 
HTR 
HTR 
H TR 
HT;Z 
HTR 
HTR 
H TS 
HTR 
H TR 
HTR 

TC I N  HTR 05916.1 
TC I N  HTR 07r16.1 
TC I N  HTR 21.16.1 
TC I N  H T R  27.16.1 
TC I N  H T R  04.16.4 
T C  I N  H T R  05016.4 
TC I N  H T R  07.16.4 
TC I N  H T R  21.16.4 
TC I N  HTR 27916.4 

TC I N  HTR 04.15.6 
TC I N  HTR 05.16.6 
TC I N  HTR 07.16.6 
TC I N  H T R  21.16.6 
TC I N  H T R  27.16.6 
TC I N  H T R  04.16.9 
TC I N  H T R  07.16.9 
TC I N  H T R  21916.9 
TC I N  HTR 27.16.9 
TC I N  HTR l l . 1 8 A B  
TC I N  HTR 12.18AB 
TC I N  H T R  14.18AB 
TC I N  H T S  3 0 ~ 1 8 A B  
TC I N  HTR l lm18BC 
TC I N  H T R  12r18BC 
TC I N  HTR 14.18BC 
TC I N  H T R  17.18BC 
TC I N  HTR 30.18BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  W R A P  ThERMOCOUPLES 
W W  TC ON HTR 12.-1 I N ( D E G  F )  
W W  TC ON HTR 169-1 I N  
W W  TC OY HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 33.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC O V  HTR 28.11 I N  
W W  TC O N  HTR 21.11 I N  
W W  TC ON HTR C3.13 I N  
W W  TC DN HTH 13.13 I N  
W W  TC Ohi HTR 15.13 I N  
W U  TC ON HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC Osl HTR 01.15 I N  
W W  TC O V  HTR 03.15 I N  
W W  TC Osl HTR 08.15 I N  
W W  TC O N  HTR 10.15 I N  
W W  TC O V  HTR 15.15 I N  
W W  TC 0\1 HTR 19.15 I N  
W W  TC ON HTR 25.15 I N  

2 0-SE c 
A VG 

834.0 
845.1 
804.4 
e27e 7 
844.0 
833.3 
846.8 
876.6 
828. o 
837. o 
834.6 
846.8 
933.9 
826.4 
038.3 
849.1 
930.2 
e25e 5 
855.1 
829.0 
832.7 
830.1 
E55e 8 
831.6 
811.4 
830.9 
828.1 

831.7 
831.7 
E30.9 
831 3 
839.3 
832.8 
831.5 
830.8 
832.7 
829.6 
e54.5 
831.7 
830.9 
830.6 
896.7 
841 e6 
843.3 
a00.i 
878.3 
E31 1 
851 5 
831 e 7  

ST  D 
DEV 

0.4 
0.9 
0.7 
1.2 
1.0 
0.7 
1.2 
0.6 
0.7 

0.9 
0.4 
0 . 5  
1.1 
0.6 
0.4 
0.7 
1 e 9  

0 . 5  
0.7 
0.6 
1 a 7  

7.4 
0.4 
0.3 
7.1 
0.1 
7.4 

3.1 
0.5 
0.3 
0.5 
0.4 
0.4 
0.4 
0.3 
0.6 
0.4 
2.1 
0.2 
0.4 
0.5 
0.5 
0.5 
1.6 
1.1 
0.3 
0.4 
0.4 
0.2 

N O R M A L 1  ZED 
T EMP 

0.17 
0 e 59 
2.09 
- e 9 7  
0 . 5 5  
0.14 
0.65 
1 e 7 9  

- e  36 

0. 2 8  
0.19 
0 €5  
3.86 
- e  12 
0.33 
0.74 
3.e3 
- e  16 
0 e 9 7  

- e 0 2  
0.12 
0.02 
1 e 0 0  
0.08 
-869 
0.95 

06 

0.08 
0.08 
0 . 0 5  
0.07 
0.37 
0.12 

0.04 
0.12 
- e  00 
0e55 
0.08 
0.05 
0.04 
2.56 
0.46 
0.52 
1.93 
1.E5 
0. 06 
0 e e 3  

0.07 

0.08 
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Test 10, run 109 (continued) 

INSTRUMENT 

W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A 4  HTR 
W W  TC OP HTR 
W W  TC ON HTR 
W W  TC OM HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  OY HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC 3 N  HTR 
W W  TC 0'4 HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC D Y  HTR 
W W  TC OY HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  Q V  HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  T C  O Y  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  T C  OM ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  ON POD 
W W  TC ON ROD 
W W  T C  OM ROD 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  TC 0'4 ROD 
W W  TC ON ROD 
W W  T C  ON ROD 

36.15 IN 
01.17 IN 
02.17 IN 
02.17 IN 
08.17 IN 
10.17 IN 
11.17 IN 
18.17 IN 
19.17 IN 
21.17 IN 
22.17 IN 
33.17 IN 
37.17 IN 
C6.19 IN 
07.19 IN 
07.19 IN 
09.19 IN 
14.19 IN 
18.19 IN 
27.19 IN 
30.19 I N  
34.19 IN 
36.19 IN 
37.19 IN 
C5.21 IN 
06.21 IN 
21.21 IN 
24.21 IN 
25.21 IN 
27.21 IN 
30.21 IN 
33.21 IN 
34.21 IN 
04.23 IN 
09.23 IN 
14.23 IN 
24.23 IN 
28.23 IN 
31 .23  IN 
01.25 IN 
02.25 IN 
05.25 IN 
08.25 IN 
14.25 IN 
04.27 I N  
07.27 IN 
12.27 I N  
16.27 IN 
18.27 IN 
03.29 IN 
06.29 IN 
10.29 IN 

2 0 - S E C  
A VG 

832.5 
840.9 
935.1 
902.0 
913.4 
856.3 
833.1 
838.3 
866.3 
952.4 
996.5 
831 7 
e5a.9 
838.2 
864.7 
860.7 

1018.9 
830.8 
842.5 
833.7 
030.2 
827.6 
845.5 
862.5 
838. I 

m 6 . i  

835.4 

842.0 

038.0 

834.1 
830.1 
831 4 
836.9 
859.2 
914.8 
829.4 
845.0 
829.9 
830.8 
841 7 
864.9 
837.6 
873.6 
831 8 
833.5 
e41 8 
833.8 
834.3 
841 e 3  
848.7 
837. 6 
848.4 

S T  D I 
DEV 

1.1 
0 e 7  

1.1 
1.4 
0.6 
0.4 
0.5 
0.3 
0.5 
0.4 
0.4 
0.4 
1 e 2  
0.5 
0.5 
0.6 
0.4 
0.6 
0.5 
0.4 
0.4 
1 e o  
0.9 
0.8 
0.4 
0.5 
0.8 
0.4 
0 . 5  
0.4 
0.4 
1.2 
0.9 
0.6 
0.4 
0.4 
0.1 
0.4 
0.4 
0.2 
0.2 
0.2 
0.4 
0.1 
0.3 
1 e4 
0.8 
0.2 
0.4 
0.4 
0.1 
1.1 

V O R M A L I  ZED 
T E M P  

0.11 
0.43 
4.02 
2.76 
3.19 
1.92 
0. 13 
0.33 
1 e 4 0  
4.68 
2.93 
0.08 
1. 12 
0.33 
l e  34 
1. 19 
7.21 
0.05 
0 . 49 
0.16 
0 .02  
- e  08 
0.E1 
10 2 5  
0.2 
0 . 4 7  
2.15 
0.32 
0 . 22 

0.02 

0 . 2 8  
1. 13 
5.93 
- e  0 1  
0.59 
0.01 
0.05 
0.46 
1 35 
0.31 
1 e68 
0.08  
0.15 
0.47 
0.16 
0.18 
0.44 
0.13 
0 e 30 
0.72 

0 . 1 7  

0.07 

* 

. 
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T e s t  10, run  109 (continued) 

INSTRUMENT 2 0-SEC 

W W  TC ON ROD 
W W  TC ON ROD 
YW TC OY ROD 
W W  TC O V  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC OY ROD 
W W  TC ON ROD 
W W  TC ON ROC) 
W W  TC ON ROD 
W W  TC CY ROD 
W W  TC ON ROD 

91.37 
02. 3 7  
08.37 
14.37 
04.31 
07 51 
12.51 
16.51 
18.51 
03 s 63 
06 9 63 
10.03 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

DUCT THERMOCOUPLES 
DUCT W A L L  TCvCH 38.19 I N ( D E G  F) 
DUCT WALL T C r C H  53.19 I N  
DUCT W A L L  TC SCH 28.21 I N  
DUCT W A L L  TCsCH 43.21 I N  
DUCT N A L L  TCsCH 44.21 I N  

TEST S E C T I O N  HOGS1 NG THERMOCOUPLES 
T S  SHEL,-EOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL- TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX THERMOCOUPLES 
150 DEG R E F  BOX l (DEG F) 
150 DEG REF BOX 2 
150 DEG REF BOX 3 
150 DEG REF BOX 4 
150 DEG REF B O X  5 

M T SC EL L ANEO U 5 
SOD PUMP SPEEDCRPM) 
E X P A N S I D N  TANK L E V E L (  X F U L L )  

A V G  

855.1 
885 6 
890.5 
835.1 
84 0.9 
855.3 

842.1 
e560 7 
856.6 
844.3 
854.  2 

840. o 

827.9 
839.4 
876.2 
828.6 
829.5 

829.5 
797.8 
746.1 
841.1 
841 3 
764.8 
e590 9 
864.3 
836. 5 
848.8 
854.0 
853.2 

148.2 
149.3 
151.7 
149.4 
147.9 

676.3 
75.3 

ST 0 
DEV 

0.3 
0.3 
0 - 1  
0.1 
0.2 
0.6 
0.2 
0.4 
0. 3 
0.2 
0.2 
0.2 

NORMAL1 ZED 
TEMP 

0.97 
2. 13 
2.32 
0 . 2 1  
0.43 
0.98 
0.40 
O s  47 
1.03 
1.03 
0.55 
0.94 

0.6 -. 0' 
0.3 0 . 3 7  
0.4 1*78 
0.9 - 8  04 
0.4 -. 00 
0.6 
0.3 
0.6 
0.8 
0.8 
0.5 
0.6 
0.7 
0.9 
1 .1  
1.5 
1.1  

1.4 
0 . 9  
0.7 
0.5 
0.2 

32.3 
0.2 
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TEST S E R I E S  l O ( a U N D L 2  3C): TEST 1 0  RUh 110 01/16/79 1 0  46 22 

C O N D I T I O N S :  
TEST SECTION FLOUJ: 0.89 L I S  (14.1 GFM) 
TEST S E C T I O N  POWER 

( 1  ROD H E A T E D ) :  14 .4  KW (27.0 K M / M / F ; C D ) (  8.2 KW/FT/GOI:) 

TEST SECTION I N L E T  TEMPERATURE: 4 4 4  CEG C ( 8 3 2  D E E  F )  
TEST SECTION OUTLET TEMPERATURE: 459 DEG C ( 858 DEC F )  

HEAT BALANCE: 

14.4 KW HEAT I N P U T  F R O M  31 F U E L  P I N  S I M U L A T O G S :  
F E A T  ABSORBED B V  SODIUM= 

F L O W  X SPoHEAT X (TS OUT TEMP - TS I N  T E M F )  14.0 KW 
% O F  I N P U T  HEAT ACCOUNTED FOR: 97.2 X 

INSTRUMENT 

t- EATER 
H TR 
H TR 
HTR 
H TR 
H TQ 
H TR 
HTR 
HTR 
HTR 
HTR 

POWER S(K W )  
POWER IN ROD 1 0  
POWER I N  RODS 2.8.9 
POWER I N  R O D S  14915rl6 
POWER I N  R O D S  1,3911 9 1 9  
POWER I N  RODS 5 ~ 6 ~ 1 3 r 1 7  
POWER I N  RODS 4.7.12918 
POWER I N  RODS 30.31 
POWER I N  RODS 24925.2'928 
POWER I N  RODS 33.34 
POWER I N  RODS 21922.36937 

2 0-SE C ST C 
AVG DEV 

14.4 
0.1 
0.1 
0.0 
0.1 
0.0 
0.0 

-0.3 
-0.0 
0. c 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( S F M 1  14. 1 0.1 
T S  FLOW OUT( GPM) 14.1 0.1 
T S  BYPASS FLOWtGPM) 0 .  3 0.1 
LOOP F L O  W TO T A L (  GPM ) 14.4 0.2 
RADIATOR A I R  F L O W ( C F M )  1.2 0.0 

F RES SURES 
T S  I N  P R E I S ( P S 1 G )  15.5 0.1 
T S  OUT P R E S S t P S I G )  6.2 0.1 
PUMP OUT PRESS( P S I G  1 10.6 0.0 
T S  L I N E  P R E S S  I N ( P S 1 G )  14.3 0.1 
EXP TANK ARGON P R E S S ( P S 1 f )  2. 9 0.1 
T S  BYP L I N E  PRESS I N ( P S I G )  15.6 0.1 
T S  eyp LINE PRESS O U T ~ P S I G I  9.9 0.1 

. 
0 

.* 

. 

. 
* 
d 

. 
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Test 10, run 110 (continued) 

. 
, 

e 

1 -  

. 
L . 

INSTRUMENT 

L O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  WELL(DEG F )  
T E S T  SECT O U T L E T  WELLtDEG F )  
PUMP I N  P I P E  W A L L  T C  
PUMP OUT P I P E  WALL TC 
RAD I N  P I P E  U A L L  TC 
RAD OUT P I P E  W A L L  T C  

I- E A TER I N TE R NAL THERMOCO UPLE S 
HTR TC I N  HTR 38.12AB I N ( D E C  F )  
HTR TC I N  HTR 13.12AB I N  
HTR TC I N  HTR 18r12Ad I N  
HTR TC I N  H T R  22.12A5 I N  
HTR TC I N  H T Q  0 8 ~ 1 2 B C  I N  
HTR TC I N  HTR 1 3 ~ 1 2 B C  I N  
HTt? TC I N  HTR 189128C I N  
HTQ TC I N  H T R  2 2 ~ 1 2 B C  I N  
HTR TC I N  HTR i19.15~a I N  
HTR TC I N  H T R  10.15BC I N  
H T 4  TC I N  H T R  16r158C I N  
HTR TC I N  HTR 25r15BC I N  
HTR TC I N  HTR 02.1501 I N  
HTR TC I N  HTR 03.1501 I N  
HTR TC I N  HTR 06.15.1 I N  
HTR TC I N  H T R  15.15.1 I N  
HTR TC I N  HTR 24.1501 I N  
HTQ TC I N  H T R  33.1501 I N  
HTR TC I N  H T R  36915.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  HTR 03.15.4 I N  
HTR TC I N  H T R  06915.4 I N  
H T 2  TC I N  H T R  15.1504 I N  
HTR TC I N  H T R  24.1504 I N  
HTR TC I N  H T X  33.1504 I N  
HTR TC I N  HTR 34.1504 I N  
HTR TC I N  HTR 36.1504 I N  
HTR T C  I N  HTR 02.1506 I N  
HTQ TC I N  HTR 03915.6 I N  
HTR TC I N  H T R  06.1586 I N  
HTR TC I N  HTR 15.15.6 I N  
HTX TC I N  HTR 24915.6 I N  
HTR TC I N  HTR 33.15.6 I N  
HTR TC I N  H T R  34915.6 I N  
HTR TC I N  H T R  36915.6 I N  
HTR TC I N  H T R  03.15.9 I N  
HTR TC I N  HTR 06.1509 I N  
HTR T C  I N  H T R  15.1509 I N  
H T 2  TC I N  HTR 24.1509 I N  
HTR TC I N  HTR 33.1509 I N  
HTR T C  I N  HTR 34.1509 I N  
HTR T C  I N  HTR 36.1509 I N  
HTR TC I N  H T R  04.16.1 I N  

2 0-SEC 
AVG 

832.4 

844.4 
858.7 

822.4 
849.0 
827.4 

839.6 
845.4 
831.8 
921.1 
841.2 
832.8 
e3i .6 
922.0 
911.5 

1043.1 
8 3 2 0 4  
838.3 
841 0 9  
852.6 
835.4 
831 0 4  
58.0 

832.0 
831 8 
839.4 
e50. 8 
836.8 
832.4 
908 .9  
833.1 
713.8 
832.4 
e450 0 
849.9 
e37.7 
831.0 
891 8 
830.9 
846.4 
834.2 
847.4 
837.4 
e30.3 
892.6 
830.1 
828.5 
838.2 
e4109  

ST 0 N O R M A L 1  ZED 
DEV T E M P  

0.5 
0. 5 
4.7 
1.2 
0. 4 
0.6 

0.4 
8.0 
0.1 
0.3 
0.4 
0.5 
0.3 
0 07 
8.5 
0. 3 
0. 5 
1.1 
0.4 
0.3 
0.4 
0 .  4 
1 08 
0.4 
0.0 
1.2 
0.4 
0.5 
0 . 5  
0.4 
0.4 
3.0 
0.4 
0.2 
0.4 
0.3 
0. 3 
0.5 
0.2 
2.1 
0.2 
0.3 
0.3 
0.4 
0.5 
0.1 
0.2 
1.0 
0.4 

0.27 
0 0 4 9  
- 0  03 
3.38 
0 e 3 4  
0.01 
- 0  93 
3 . 4 1  
3.31 
8.02 
-000 
0.23 
Q 36 
0. 77 
0.11 
- 0  04 **+* 
- 0  02 
- e  03  
0 26 
0.70 
Q e  17 
0.0 
2.91 
0.03 
+* *+ 
-000 
0.48 
0 066 
0.20 
-e 36 
2.26 
- e  36 
0.53 

0. E 7  
0. 19 
- 0  08 
2. e 9  
-009 
- 0  15 
0.22 
0 26 

0.07 
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Test 10, run 110 (continued) 

INSTRUMENT 

HTR TC I N  HTR 35.16.1 I N  
HTR TC I N  HTR 07.16.1 I N  
HTR TC I N  HTR 21.1601 I N  
HTR TC I N  HTR 27.1601 I N  
HTR TC I N  HTR 04.1604 I N  
HTR TC I N  HTR 05.1605 I N  
HTR TC I N  HTR 07916.4 I N  
HTR TC I N  HTR 2191604 I N  
HTR TC I N  HTR 27916.4 I N  
HTR TC I N  HTR 04.1606 I N  
HTR TC I N  HTR 05.16.6 I N  
HTR TC I N  HTR 07.16.6 I N  
HTR TC I N  HTR 21916.6 I N  
HTR TC I N  HTR 27.1606 I N  
HT? TC I N  HTR 04r16.9 I N  
HTR TC I N  HTR 07.1609 I N  
HTR TC I N  HTR 21916.9 I N  
HTQ TC I N  HTR 27.1609 I N  
HTR TC I N  HTR l l s 1 8 A B  I N  
HT? TC I N  HTR 12s18AB I N  
HTR TC I N  HTR 14.18AB I N  
HTR TC I N  HTR 30.18AB I N  
HTR TC I N  HTR l l * l 8 B C  I N  
HTR TC I N  HTR 12r18BC I N  
HTR TC I N  HTR 14.188C I N  
HTR TC I N  HTR 1 7 r l 8 S C  I N  
HTR TC I N  HTR 30.18BC I N  

d IRE WRAP THERMOCOUPLES 
V U  TC ON HTR 12.-1 IN(DEG F )  
W W  TC O V  HTR 16s-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.39 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC 0'4 HTR 13.11 I N  
W W  TC O V  HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC O V  HTR 03.13 I N  
W W  TC Oq HTR 13.13 I N  
W W  TC ON HTR 15913 I N  
W W  TC O V  HTR 17.13 I N  
W W  TC O V  HTR 22.13 I N  
W W  TC ON HTR 01.15 I N  
W W  TC O V  HTR 03.15 I N  
W W  TC ON HTR 08.15 I N  
W W  TC 0'4 HTR 10.15 I N  
W W  TC O V  HTR 15.15 I N  
W W  TC OV HTR 19.15 I N  
W W  TC ON H T R  25.15 I N  

2 0-SEC ST 0 NORMAL I ZED 
A V G  DEV T EMP 

836.9 
836.4 
889.9 
832.3 
846.0 
e360 8 
836.3 
887.2 
832.2 
839.4 
836.0 
840.4 
875.2 
a31 . 1 
841  2 
839.2 
873.1 
830.8 
875.8 

836.8 
834.5 

837.2 

878.7 
839.2 
822.1 
831.5 
832.7 

035.7 
833.3 
834.9 
835.7 

e350 9 
847.8 

835.2 
834. o 
835.3 

844. a 

833.9 

886. 8 
843.6 

e41 .a 
980.8 

839.8 

e34 . 4 

834.8 

833.5 

843.4 

834.8 

837.2 

0.3 
0.4 
0.4 
1.1 
0 0 5  
0.3 
0.4 
0.5 
1.1 
0.3 
0.3 
0.4 
0.4 
0 05 
0.4 
0.2 
0.7 
0.3 
0. 5 
0.5 
105 
7.6 
0.4 
0. 3 
5.7 
0.4 
7.3 

3.6 
0 . 5  
0.4 
0.5 
0. 5 
0.2 
0. 4 
0.4 
0.4 
0.3 
0.6 
0. 4 
0.5 
0 .  4 
0.5 
0.4 
0.4 
1.1 
0.4 
0.4 
0.4 
0 .  4 

0.17 
0. 15 
2.19 
-001  
0.42 
0.17 
0. 15 
2. 09 
- 0 0 1  
0. 26 
0. 14 
0 . 30 
1.63 
-005 
0.33 
0. 26 
1. 55 
- 0  36 
1.65 
0.18 

0.08 
1 76 
0.26 
- 0  39 
- 0  04 
0.01 

0.17 

0. 13 
0 003 
0.09 
0.12 

0.13 
0.11 
0.06 
0.11 
0.07 
0.47 
0. 09 
0.05 
0.04 
2.07 
0.42 
0.42 
0.26 
5.65 
0.09 
0.28 
0.18 

0 . 5 8  

r. . 
t 

e 

3 
e 
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Test 1 0 ,  run  110 (continued) 

' 

. 
b 

. . 
e 

INSTRUMENT 

W W  TC ON HTR 36.15 
W W  TC ON HTR 01 ~ 1 7  
W W  TC A J  HTR 02.17 
W W  T C  O P  HTR 02.17 
W W  TC D Y  HTR 08.17 
W W  T C  O V  HTR 10.17 
W W  TC O V  HTR 11.17 
W W  TC 0'4 HTR 18.17 
W W  TC OV HTR 19.17 
W W  TC O Y  HTR 21 r 1 7  
W W  TC ON HTR 22.17 
W W  TC O V  HTR 33.17 
W W  TC 04  HTE 37.17 
W W  TC O Y  HTR 06.19 
W W  TC A J  HTR 07.19 
W W  TC OP HTR 07.19 
W W  TC O V  HTR 09.19 
W W  TC OM HTR 14.19 
W W  TC ON HTR 18.19 
W W  TC O Y  HTR 27.19 
Wd TC O V  HTR 30.19 
W W  TC O V  HTR 34.19 
W W  TC ON HTR 36.19 
W W  TC 0'4 HTR 17.19 
W W  TC ON HTR 05.21 
W W  T C  O V  HTR C6.21 
W W  TC O V  HTR 21.21 
W W  TC O V  HTR 24.21 
W W  TC OV HTR 25.21 
W W  TC 0'4 HTR 27.21 
W W  TC ON HTR 30.21 
W W  TC ON HTR 33.21 
W W  TC ON HTR 34.21 
W W  TC O N  HTR 04.23 
W W  T C  OW HTR 09.23 
W W  T C  O V  HTR 14.23 
W W  TC 0'4 HTR 24.23 
W W  T C  O V  HTR 28.23 
W W  TC O V  HTR 21.23 
W W  TC ON QOD 01 e25 
W W  T C  ON ROD 02.25 
W W  TC ON ROD 05.25 
W W  TC ON POD 08.25 
W W  T C  ON ROD 14.25 
W W  TC ON ROD 04.27 
W W  TC ON GOD 07.27 
W W  TC ON ROD 12.27 
W W  TC O V  ROD 15.27 
W W  TC O V  ROD 18.27 
W W  T C  DN ROD 03.29 
W W  TC ON FOD 06.29 
W W  TC ON ROD 10.29 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC 
A VG 

836. 1 
841.7 
861.1 
€53.6 
e540 0 
958.2 
048.7 
837.3 
843.7 
894.8 
959.1 
034 7 
059.0 
837. 2 
845.0 
843.9 
5 6 3 .  3 
833.8 
838.2 

830.4 

ea8.2 

837.5 

838.6 
834.4 

842.8 

840. 1 

939.9 
€57.3 

838.9 
034. 1 

847. a 

833.8 
837.0 
864. 4 
902.7 
834.3 
890.4 
034.7 
836.4 
837 5 
846.1 
840.5 
877. 5 
836.7 
838.8 
839.2 
839.6 

843.5 
871 5 
e370 4 
877.3 

838.9 

ST 0 
OEV 

1.1 
0.4 
0.5 
0.5 
0.2 
0.3 
0.5 
0.4 
0.5 
0.5 
0.5 
0 . 5  
1.4 
0.4 
0.2 
0.4 
0.4 
0.4 
0.4 
0.4 
0. 5 
0.7 
0.7 
0.8 
0.3 
0.4 
0.3 
0.3 
0.5 
0.4 
0.4 
1.1 
0.9 
0.4 
0.6 
0.5 
0.2 
0.5 
0. 4 
0.2 
0.4 
0.4 
0.4 
0.1 
Om4 
1.3 
0.6 
0.4 
0.3 
0.2 
0.3 
1.2 

NORMAL1 ZED 
TEMP 

0.14 
0.75 
1.C9 
0.80 
0. e 2  
4.79 
0. E 2  
0. 19 
0.43 
2.38 
4.92 
0.09 
1.01 
0 .10  
0.48 
0.44 
4.98 
0 65' 
0.22 
0.24 
0.99 
- 0  08 
0.40 
2. 13 
0.29 
0.19 
2.07 
0.95 
0.59 
0.25 
0. 0 6  
0.05 
0. I9 
1.22 
2. E 7  

2.21 
0.09 
0.15 
0. 19 
0.52 
0.31 
1.72 
0.16 
0 24 
0. E6 

0 0  25 
0.42 
1. 49 
0.19 
1.71 

0.07 

o . 27  
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Test 10, run 110 (continued) 

INSTRUMENT 

W W  TC ON ROO Cl.37 I N  
W W  TC 0’4 ROD 02.37 I N  
W W  TC ON ROD 08.37 I N  
W W  TC ON ROD 14.37 I N  
W W  TC ON ROD 04.51 I N  
W W  TC ON ROD 07.51 I N  
W W  TC ON ROD 12.51 I N  
W W  TC ON ROD 16.51 I N  
W W  TC ON R O D  18.51 I N  
W W  TC ON ROD 03.63 I N  
W W  TC ON KOD C6.63 I N  
W W  TC ON ROD 10.63 I N  

2 0-SEC S T  0 NORMALX ZED 
A VG DEV TEMP 

847.4 
866.7 
884.2 
838. 7 
8440 8 
e51 e2 
e46.4 
845.0 
857.1 
860.2 
845. o 
e64.9 

0.2 
0.4 
0.4 
0.4 
0.3 
0.7 
0.4 
0.0 
0.4 
0.4 
0.1 
0. I 

0.57 
1.21 
1 b 9 7  

0 . 2 4  
0.47 
0 0  7 2  
0.53 
00  48 
0.94 
1 - 0 6  
0.48 
1.24 

CUCT THERMOCOUPLES 
DUCT W A L L  TC.CH 38.19 I N ( 0 E G  F) 833.7 0.7 0.95 
DUCT W A L L  T C r C H  53.19 I N  840.0 0.1 0 2 9  
DUCT W A L L  TCeCH 28.21 I N  897.9 0.1 2.49 
DUCT WALL TCsCH 4 3 ~ 2 1  I N  833.7 0 - 7  0.95 
OUCT W A L L  TCSCH 44.21 I N  836.2 0.5 0.14 

T E S T  S E C T I O N  H O L S I  NG THERMOCOUPLES 
T S  SHELL-BOT(DEG F) 
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LP CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

833.2 
800.4 
747.7 
856.5 
849.7 
768.1 
865.1 
868.2 
839. a 
852.3 
857.5 
856.6 

0.6 
0.4 
0.7 
006 
1.0 
0.6 
0.4 
0.9 
0.9 
1.1 
1.6 
1.4 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  BOX l(D3G F) 148.2 1.2 
150 DEG R E F  BOX 2 149.3 0.8 
150 D E G  R E F  BOX 3 1’51.8 1.0 
150 DEG R E F  @ O X  4 149.5 0.5 
150 DEG REF @ O X  5 148.2 0.4 

M I S C E L L A N E O U S  
SOD PUMP SPEEDtRPM) 678.5 11.1 
E X P A N S I O N  TANK LEVEL( X FULL) 75.4 0.2 

I. 
c 

b 

A *  

.I 

, 

. 
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T E S T  S E R I E S  1 0 ( B U N D L E  3C) ; TEST 1 0  RUN 1 1 1  0 1 / 1 6 / 7 3  1 1  5 3 5  

. 

. 
.* 

. 

* 

C O N D I T I O N S :  
T E S T  SECTION F L O W :  0.90 L / S  ( 1 4 . 3  GPM) 
TEST SECTION PObER 

( 1  ROD HEATED) : 1 4 . 5  KW ( 2 7 . 1  KW/M/FOD)(  8.3 KW/FT/GOC) 

TEST SECTION I N L E T  TEMPERATURE: 4 4 6  CEC C ( 8 3 5  DEC F 9  
TEST SECTION OUTLET TEMPERATURE: 4 6 0  CEG C ( 8 6 1  CEC F )  

HEAT BALANCE: 

HEAT I N P U T  FROM 3 1  F U E L  P I N  SIMULATORS: 
+ E A T  ABSORBED B Y  SODIUM= 

% OF I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X SPoHEAT X ( T S  O U T  TEMP - TS I N  TEMF)  

INSTRUMENT 

HZATER POWER S ( K  W )  
HTR POWER I N  ROD 1 1  
HTR POWER I N  RODS 8 . 9 . 1 0  
HTR POWER I N  RODS 1 4 . 1 5 . 1 6  
HTR POWER I N  R O D S  1 . 2 . 3 . 1 9  
HTR POWER I N  RODS 5 . 6 . 1 3 . 1 7  
HTR POWER I N  RODS 4 . 7 . 1 2 . 1 8  
HTR POWER I N  RODS 3 0 . 3 1  
HT9 POWER I N  RODS 2 4 . 2 5 . 2 7 . 2 8  
HTR POWER I N  RODS 3 3 . 3 4  
HTR POWER I N  RODS 2 1 9 2 2 9 3 6 . 3 7  

FLOWS 
T E S T  S E C T I O N ( T S 1  F L O W  I N ( G F M )  
T S  F L O W  OUT(GPM1 
T S  BYPASS FLOWtGPM) 
LOOP F L O W  TO TAL(  GPM b 
RADIATOR A I R  F L O W ( C F M )  

PR E S CURE S 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT PRE 5 S (  P S I G  1 
T S  L I N E  P R E S S  I N ( P S 1 G )  
EXP TANK ARGON PRESS( P S I  G) 
TS BYP L I N E  PRESS I N t P S I G )  
T S  BYP L I N E  PRESS O U T ( P S 1 G )  

2 0 - S E C  
A VG 

1 4 . 5  
0.1 
0.0 
0.0 
0 . 1  
0.0 
0.0 

-0.3 
-0.0 

0.1 

1 4 . 1  
1 4 . 1  
0.9 

1 4 . 4  
1 . 2  

1 5 . 5  
6.2 

10.6 
1 4 . 3  

2 . 9  
1 5 . 5  
9.9 

1 4 . 5  KW 

1 4 . 1  KW 
9 7 . 5  x 

ST 0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0 . 1  
0 . 1  
0.1 
0.2 
0.0 

0 . 1  
0 . 1  
0 . 1  
0 . 1  
0 . 1  
0 .1 
0 . 1  
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Tes t  1 0 ,  run  111 ( con t inued)  

I N STRUMENT 2 0-SEC ST D 
AVG DEV 

L C O P  THERMOCOUPLES 
T E S T  SECT INLET WELLtDEG F )  835.2 0.3 
T E S T  SECT O U T L E T  WELL( DEG F) 861.6 0.3 
PUMP IN P I P E  W A L L  TC 846.8 4.1 
PUMP OUT P I P E  WALL TC e240 4 l e 0  
R A D  IN P I P E  kALL TC 851.5 0.4 
R A D  OUT P I P E  W A L L  T C  829.0 0 . 5  

HEATER INTER1 
HTR T C  IN 
HTY TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTQ TC I N  
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC I N  
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 
HTR T C  IN 
HTR TC IN 
HTQ TC IN 
HTR T C  IN 
HTR TC IN 
HTR TC IN 
HTQ TC IN 
HTR TC IN 
HTR T C  I N  
HT2 TC IN 
HTR TC I N  
HTR TC IN 
HTR TC IN 
HTR T C  IN 
HTR TC IN 
HTR TC IN 
HTR TC IN 

VAL THERMOCOUPLE S 
HTR 08.12AB IN(DEG F )  
HTR 13912AB I N  
H T R  18912AB IN 
H T R  22912AB I N  
HTR 08912BC I N  
HTR 13.12BC IN 
H T R  18912BC IN 
HTR 229128C IN 
HTR 39915AB IN 
HTR 10915BC IN 
H T R  16r15BC IN 
HTR 25915BC IN 
HTR 02.15.1 I N  
H T R  03915.1 IN 
H T R  C6r15.1 IN 
H T R  1 5 ~ 1 5 . 1  IN 
HTR 24.15.1 IN 
H T R  33915.1 IN 
HTR 36915.1 IN 
H T R  0291504 I N  
HTR 03.15.4 I N  
HTR 06.15.4 IN 
H T R  1 5 ~ 1 5 . 4  IN 
H T R  24915.4 I N  
HTR 33.15.4 I N  
HTR 34.1504 I N  
H T R  36915.4 IN 
H T R  02915.6 IN 
H T R  03915.6 IN 
HTR 06915.6 IN 
H T R  15915.6 I N  
HTR 24.15.6 I N  
H T R  33.1506 IN 
HTR 34915.6 IN 
HTR 36915.6 IN 
H T R  03015.9 IN 
H T R  06r15.9 I N  
H T R  15.15.9 IN 
H T R  24915.9 IN 
H T R  33915.9 I N  
H T R  34015.9 I N  
H T R  36.15-9 I N  

837.7 
848.2 
833.1 
843.6 
e370 3 
835.4 
834.3 
847.0 
872.2 
888.5 
833.2 
903.6 
e429 0 
863.1 
042.7 
836.2 
957.0 
834.3 
832.8 
841.5 
858.9 
E 3 7 0  6 
037. 2 
954.4 
834. 2 
865. a 

847.8 

839. a 
836.9 
959.8 
833. 8 
a37 3 

867. a 

835.1 

831 9 

866.6 

832.0 

042.7 

962.7 
831.9 
831.3 
831.8 

0.4 
8.0 
0.4 
1.9 
0.4 
0.5 
0.4 
l e 0  
8.6 
0.5 
0.6 
0.9 
0.4 
0.6 
0.4 
0 0 5  
0.9 
0.1 
0.6 
2.4 
0.6 
0.4 
0 . 5  
0.9 
0.3 

25.8 
0.3 
0.4 
0.5 
0.4 
0.6 
l a 2  
0.4 
4.3 
0.4 
0.5 
0.5 
0 . 5  
0.6 
0 0 3  
0.4 
1.7 

NORMAL1 ZED 
T E M P  

0.09 
0.49 
- e  08 
0.22 
0.08 
0.01 
- a  03 
0145 
1 40 
2.02 
- e  08 
2 - 5 9  
0.26 
1.36 
0.29 
0 04 
4.E2 
- 0  04 
- e  09 
0 24 
0 . 9 0  
0.09 
0.08 
4.52 
-e04 
1 16 
- a  12 
0 48 

0.17 
1 19 

0 e 0 7  
4.72 
-095 
0.08 
- e  12 
1. 24 
0 28 
-000 
4. e 3  
- e  12 
- 0  15 
- e  13 

a 

. 

s 

4 *  

e 

. . 



T e s t  10,  run  

113 

111 (con t inued)  

INSTRUMENT . 
. 

m 
i 

H TR 
H TR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 
HTR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTQ 
HTR 
H TR 
HT? 
H TR 
H TQ 
H TQ 
HTR 
HTR 
H TR 
HTR 
HTQ 
H TR 
H TR 

TC I N  HTR 04.16.1 I N  
TC I N  HTR 05.1601 I N  
TC IN HTR 07.1601 I N  
TC I N  HTR 21.1601 I N  
TC I N  HTR 27.16.1 I N  
TC I N  HTR 04.1604 I N  
TC I N  HTR 05.1604 I N  
TC I N  HTR 07.1604 I N  
TC I N  HTR 21.1604 I N  
TC I N  HTR 27.1604 I N  
TC I N  HTR 04r16.6 I N  
TC I N  HTR 05r16.6 I N  
TC I N  HTR 07.1606 I N  
TC I N  HTR 21.1606 I N  
TC I N  HTR 27916.6 I N  
TC I N  HTR 04r16.9 I N  
TC I N  HTR 07,1609 I N  
TC I N  HTR 21.1609 I N  
TC I N  HTR 27.1609 I N  
TC I N  HTR l l s 1 8 A B  I N  
TC I N  HTR 12.18AB I N  
TC I N  HTR 1 4 ~ 1 8 A ' d  I N  
TC I N  HTR 30.18AB I N  
TC I N  HTR 11.18EC I N  
TC I N  HTR 3 2 ~ 1 8 8 C  I N  
TC I N  HTR 14.18BC I N  
TC I N  HTR 17.18BC I N  
TC I N  HTR 3Oe18BC I N  

UIRE W R A P  THERMOCOUPLES 
W W  TC ON HTR 129-1 I N ( D E G  F) 
W W  TC ON HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC O V  HTR 16.09 I N  
W H  TC O N  HTR 04.11 I N  
W W  TC 0'4 HTR 05.11 I N  
W W  TC O V  HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 28.11 I N  
W W  TC O V  HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC ON HTR 13.13 I N  
W W  TC ON HTR 15.13 I N  
W W  TC O V  HTR 17.13 I N  
W W  TC 0'4 HTR 22.13 I N  
W W  TC O V  HTR 01.15 I N  
W W  TC ON hTR 03.15 I N  
W W  TC ON HTR 08.15 I N  
W W  TC 0'4 HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  TC ON HTR 1'3.15 I N  

2 0-SEC 
A V G  

879. 5 
850.1 
841.2 
851 0 
e420 0 

853.1 
e 4 1 0 8  

872. a 

848.4 
843.1 
868.9 
844.7 
842.3 
844.2 
e 4 1 0 0  
870.3 
842.0 
842.1 
840.5 

877.4 
839.2 

1057.7 

836.5 
1 056.5 

878.7 
822.7 
834.2 
033.9 

841.5 
837.7 
836.5 
836.6 
883.7 
840.9 
843.9 
835.9 

e53.0 

836.5 
835. 9 
844.9 
.so .  8 
863.2 

839.3 
834.6 

839.2 

835.7 
938.3 
836.7 
839.9 

NORMALK ZED 
TEMP 

ST 0 
DEV 

0.7 
0.4 
0.4 
0.3 
1.8 
1.2 
0.4 
0.3 
0.4 
0 07 
1.0 
0.4 
0.4 
0.2 
0.5 
0.6 
0.4 
0.7 
0.4 
0.6 
0 . 9  
1.6 
7.6 
0.4 
0.8 
4.3 
0.2 
7.3 

3.0 
0. 4 
0.6 
0.4 
0.4 
0.2 
0 .  4 
0.2 
0.3 
0.4 
0.9 
0.3 
0.4 
0.2 
0.3 
0 0 3  
0.5 
1.0 
0.7 
0.4 
0.3 

1 68 
0 56 
0 . 2 3  
0.50 
0 29 
1.43 
0.68 
0.25 
0 . 50 
0 . 30 
1.28 
0 0 36 
o . 27 
0. 24 
0.22 
1.33 
0 26 
0 26 
0 . 29 
8 0 4 3  
1.60 
0.15 
0 005 
e . 39 
1.65 
- 0  47 
- 0  94 
-005 

0.24 
0.10 
0.05 
0.05 
1.84 
0 . 5 2  
0.33 
0.03 
0. 16 
-002 
0.70 
0.15 
0.05 
0.33 
0.37 
0.59 
1. D 6  
0.02 
30 9 1  
0. 36 
0.18 
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T e s t  1 0 ,  run  111 (con t inued)  

INSTRUMENT 

W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC 0 1  HTR 
W W  TC ON h T R  
W W  TC O V  HTR 
W W  TC O Y  hTR 
W W  TC OV HTR 
W W  TC ON HTR 
W W  TC O Y  HTR 
W W  TC A J  HTR 
W r l  TC O P  bTR 
W W  TC ON HTR 
W W  TC ON HTI? 
W W  TC OV HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC O V  HTR 
W W  TC O V  HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC OY HTR 
W W  TC ON HTR 
W W  TC O V  HTR 

25.15 I N  
36.15 I N  
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 I N  
33.17 I N  
37.17 I N  
06.19 I N  
07.19 I N  
07.19 I N  
09.19 I N  
14.19 I N  
18.19 I N  
27.19 I N  
30919 I N  
34.19 I N  
26.19 I N  
37.19 I N  
C5.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 I N  
27.21 I N  

WIRE W R A P  THERMOCOUPLES 
W W  TC ON HTR 30.21 I N  
W W  TC ON HTR 33.21 I N  
W W  TC O N  HTR 34.21 I N  
W W  TC ON HTR 04.23 I N  
W W  TC O V  HTR 09.23 I N  
W W  TC O V  HTR 14.23 I N  
W W  TC O Y  HTR 24.23 I N  
W W  TC ON HTR 28.23 I N  
W W  TC O N  HTR 21.23 I N  
W W  TC ON ROD 01.25 I N  
W W  TC 0’4 ROD 02.25 I N  
W W  TC OM ROD 05.25 I N  
W W  TC ON ROD 08.25 I N  
W W  TC OH ROD 14.25 I N  
W W  TC ON ROD 04.27 I N  
W W  TC ON ROD 07.27 I N  
W W  TC ON ROD 12.27 I N  
W W  TC ON ROD 16.27 I N  
W W  T C  OU ROD 18.27 I N  

2 0-SE C 
A VG 

865.1 
835.6 
860.6 
852.0 
853.7 
840.9 
990.5 
968.7 
838.9 
840.3 
852.3 
884.1 
-537.9 
839.2 
842.7 
842.8 
842.9 
866. 3 
838.6 
839.5 
841 5 
836.0 
831 4 
837.2 
855.0 
857.3 
843.0 
879.2 
884.8 
889.6 
846.4 

836.2 
835.8 
832.2 
930.0 
856.1 
837.0 
904.4 
837.1 
835.2 
845.0 
841 6 
845.0 
853.5 
838.4 
858. 5 
842.3 
851.1 
839.2 
839.3 

ST C 
DEV 

0.4 
1.0 
0.6 
0.7 
0.5 
0.2 
0. 4 
0 . 5  
0.4 
0.5 
0 .  3 
0.4 
0. 5 
1.1 
0.4 
0.4 
0.4 
0.7 
0. 5 
0. 4 
0.4 
0.4 
0.9 
0.8 
0.8 
0. 3 
0.4 
0 .  5 
0. 3 
0.4 
0.5 

0.4 
1.1 
1.0 
0. 8 
0.7 
0.5 
0.3 
0. 5 
0.3 
0.0 
0.2 
0.1 
0.4 
0. x 
0. 4 
1.1 
0.7 
0.1 
0.3 

NORMAL1 ZED 
TEMP 

1. 14 
0.01 
0.96 
0.64 

0.22 
5. 88 
5.06 
0.14 
0 0  20 
0.65 
1.85 
0.10 
0.15 
0 .  28 
0 . 29 
0 29 
1.18 
0. 13 
0. 16 
0. 24 
0.03 
- 0  14 
0.08 
0.75 
0. 84 
0 .  30 
1.67 
10-58 
2. 36 
0.43 

0.70 

0.04 
0.02 
- 0  1 1  
3.59 
0.79 
0.07 
2.62 
0.07 
- 0  00 
0.37 
0.25 
0 .  37 
0.69 
0.12 
0.88 
0.27 
0.60 
0.15 
0 .  16 

a 

4 4  

. 
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T e s t  10,  run 111 (continued) 

* *  

c 

b 
I 

I N STRUM EN T 

W W  TC O V  R O D  03.29 I N  
W W  TC ON P O D  C6.29 I N  
W W  TC ON ROD 10.29 I N  
W W  TC 0’4 ROO 01.37 I N  
W W  TC ON ROD 02.37 I N  
W W  TC 13’4 R O D  0E.37 I N  
W W  TC ON R O D  14.37 I N  
W W  TC OV ROD 04.51 I N  
W W  TC ON ROD 07.51 I N  
W W  TC OU ROD 12.51 I N  
W W  TC ON ROD 16.51 I N  
W W  TC ON ROD le951 I N  
W W  TC ON ROD 03.63 I N  
W W  TC ON ROD 06.63 I N  
W W  TC OM FOD 10.63 I N  

2 0-SE C ST C NORMAL I ZED 
A VG DEV T EWP 

924.3 
844.7 
909.1 
851 6 
e540 1 
e580 4 
842.5 
858.3 
850.2 
e 5 6 0  8 
844.2 
848.2 
871.5 
845.2 
879.7 

0.2 
0.4 
1.1 
0.2 
0.1 
0.3 
0.1 
0.2 
0. 5 
0.4 
0.1 
0.3 
0.1 
0.4 
0.1 

3.38 
0 36 
2. eo 
0.62 
0.72 
0.88 
0 28 

0 . 5 7  

0 . 34 
0 . 49 
1.38 
0 . 28 
1.69 

0. a8 

0.82 

DUCT TI-ERMOCOUP L E S  
DUCT Y A - L  TCoCH 38.19 I N ( D E G  F) 843.7 0.6 0.22 
DUCT W A L L  TC.CH 53.19 I N  834.2 0.2 - 0  04 
DUCT W A L L  TC r C H  28.21 I N  862.4 0.1 1.03 
DUCT W A L L  TC .CH 43.21 I N  83407 0.9 - 0  02 
DUCT W A L L  TCsCH 44.23 I N  836.1 0.4 0.04 

T E S T  S E C T I O N  H O C S X  NG THERMOCCUPLES 
T S  SHELL-BOTtDEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUAR0 HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HT9-TOP 
T S  HTR-TOP 

835.4 
801 9 
749.1 
849.3 
850.2 
769.5 
863.3 
870.3 
e420 4 
857.7 
861.8 
858.9  

0.4 
0. 3 
0.5 
0. 3 
0. 7 
0.7 
0.4 
0.6 
0.8 
0.7 
1.6 
1.1 

REFERENCE B O X  THERMOCOUPLES 
150 DEG REF BOX 1 ( D E G  F)  147. a 1.0 
150 DEG REF eox 2 149.1 0.8 
150 OEG REF BOX 3 151.7 0. 8 
150 DEG REF BOX 4 149.3 0.4 
150 DEG R E F  B O X  5 148.0 0. 3 

M I SCELLANEO b S 
SOD PUMP SPEED(RPM1 679.5 28.7 
EXPANSION TANK L E V E L (  96 F U L L )  75.1 0.1 
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TEST S E R I E S  1 0 t B U N D L E  3C): TEST 10 RUN 112 01/16/78 1 1  24 EO 

C O N D I T I O N S :  
TEST S E C T I O N  FLOul:  0. 89 L / S  ( 14.1 GPM) 
TEST SECTION POkER 

( 1  ROD HEATED) : 14.5 KW (27.2 KW/M/Fi ;OD)( 8.3 KW/FT/ROC)  

TEST SECT 10'4 I N L E T  TEMPERATURE : 447 CEG C ( 836 DEC F )  
TEST SECTION OUTLET TEMPERATURE : 461 CEG C ( 8 6 3  CEC F )  

HEAT BALANCE 

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 
HEAT ABSOQdED B Y  SODIUM= 

'1. OF I N P U T  HEAT ACCOUNTED FOR: 
FLOW X SPeHEAT X ( T S  OUT TEMF - TS I N  TEMF) 

INSTRUMENT 

HEATER POWER S ( K  C )  
HTR POWER I N  ROD 12 
HTR POWER IN R O D S  899.10 
HTR POWER I N  R O D S  14915916 
HTR POWER I N  R O D S  lr3sllrlF 
HTR POWER I N  RODS 5~6013.17 
HTR POWER I N  RODS 294.7918 
HT9 POWER IN RODS 30.31 
HTR POWER I N  RODS 24,25927928 
HTR POWER I N  RODS 33934 
HTR POWER I N  RODS 21 -22.36937 

FLOWS 
T E S T  S E C T I O N ( T S 1  F L O W  I N ( G F M )  
T S  F L O Y  OUTtGPM)  
T S  BYPASS F L O W ( G P M )  
LOOP F L 3  W TO T A L (  GPM) 
RADIATOR A I R  F L O W ( C F M )  

PRESSURES 
T S  I N  P R E S S t P S I G )  
T S  OUT P R E S S ( P S I G 1  
PUMP OUT PRE SS( P S I G  ) 
T S  L I N E  P R E S S  I N f P S I G )  
EXP TAN< ARGON P R E S S ( P S 1 G )  
T S  6YP L I N E  PRESS I N ( P S 1 G )  
T S  BYP L I N E  PRESS OUT(PS1 GI 

2 0-SE c 
A VG 

14.5 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 

-0.3 
-0.0 
0.1 

14.1 
14.1 
1.0 

14.4 
1.2 

15.5 
6.2 
10.6 
14.2 
2.8 
15.5 
9.9 

ST 0 
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

14.5 KW 

14.1 KW 
97.3 x 

b 

* *  

4 

. 
0 

e 
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Test 10, run 1 1 2  (cont inued)  

1 

. 

. 

INSTRUMENT 20-SEC 
AVG 

L O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  WELL(0EG F )  936.9 
T E S T  SECT O U T L E T  WELL(DEG F )  863. 4 
PUMP I N  P I P E  WALL T C  849.0 
PUMP OUT PXPE WALL TC 026.1 
RAD I N  P I P E  k A L L  TC 853.3 
R A D  OUT P I P E  WALL TC 830.9 

HEATER I N T E R N A L  THERMOCOUPLE E 
HTR TC I N  HTR 08n12AB I N ( D E G  F )  
HTR TC I N  H T R  1 3 . 1 2 A B  I N  
HTR TC I N  H T 4  18.12AB I N  
HTR T C  I N  H T R  22.12AB I N  
HTR TC I N  HTR 0 8 ~ 1 2 B C  I N  
HTR TC I N  HTR 13.12BC I N  
HTR TC I N  HTR 18.126C I N  
HTR TC I N  HTR 22.126C I N  
HTQ TC I N  H T R  09.15AB I N  
HTR TC I N  HTR 10.15BC I N  
HTR TC I N  H T R  16.15BC I N  
HTR TC I N  H T R  25r158C I N  
HTR TC I N  HTR 02915e1 I N  
HTR TC I N  H T R  03.15.1 I N  
HTR TC I N  H T R  06.15.i I N  
HTR TC I N  H T R  15.15.1 I N  
H T 4  TC I N  HTR 24.15.1 I N  
HTR TC I N  HTR 33.1501 I N  
HTR TC I N  HTR 36.1501 I N  
HTR TC I N  H T R  02.1504 I N  
HTR TC I N  H T R  03.15.4 I N  
HTZ TC I N  HTR 06.15.4 I N  
HT9 TC I N  H T R  15.1504 I N  
HT? TC I N  H T R  24.1504 I N  
HTQ T C  I N  HTR 33,1504 I N  
HT? TC I N  HTR 34.1504 I N  
HT9 TC I N  H T R  36915.4 I N  
HTR TC I N  HTR 32915.6 I N  
HTQ TC I N  H T R  03.15.6 I N  
HT? TC I N  H T R  06.1506 I N  
HTR TC I N  H T R  15.1506 I N  
HTR TC I N  HTR 24915.6 I N  
HT? TC I N  HTR 33.i5.6 I N  
HTR TC I N  HTR 34.1506 I N  
HTR T C  I N  HTR 36.1506 I N  
H T 9  TC I N  HTR 03.15.9 I N  
HTR TC I N  H T R  C6.15.9 I N  
HTR TC I N  HTR 15r15.9 I N  
HTR TC I N  HTR 24r15.9 1 N  
HT? TC I N  HTR 33.1509 I N  
HTR TC I N  HTR 34.15.9 I N  
HT2 TC I N  HTR 36.1509 I N  

837.7 
860.9 
e350 3 
836.6 
830.4 
849. & 

835.7 
836.5 
E520 6 
845. 2 
836.5 
922.3 
840.1 
846.2 
843.7 
839.4 
870.4 
836.0 
833.6 
834.9 

839. a 

880. 3 

e51 0 8  

841.8 

836.9 
792. 3 
834.2 
843.3 
e530 9 
842.0 
838.2 

e340 9 
845.0 
834.4 
855.0 
045.0 
037.1 
885. 7 
834.4 

ea5. o 

832.6 
837.4 

S T  C N O R M A L I Z E D  
DEV T E M P  

0.4 
0 .5  
0.5 
1.3 
0.5 
0.5 

0.3 
7.6 
0.4 
0. 3 
0.4 
0.5 
0.4 
0.9 
8.6 
0.4 
0.4 
0.8 
0.4 
0.5  
0.7 
0.4 
0.5 
0.2 
0.4 
0.5 
1.1 
1.1 
0.5 
0.5 
0.3 

13.8 
0.1 
0.2 
0.8 
0.9 
0.3 
0. 6 
0.3 
1.5 
01 3 
0.3 
0.2 
0.4 
0.7 
0.3 
0.4 
1.0 

0.03 
0 e 9 1  
- 0  3 6  
-001  
0.06 
0 . 4 7  -. 05 
-002 
0 . 59 
0 031 
-002 
3 e  23 
0 . 12 
0.35 
0.26 
0.09 
1 . 57 
- 0 0 4  -. 12 -. 08 
0 0 5 6  
0.11 
0.18 
1 . 64 
- 0 0 0  *+** -. 10 
0.24 
0 0'54 
0.19 
0.05 
1.e2 
-008 
0.31 -. 10 
0.58 
0 . 70 
0.01 -. 10 
- 0  16 
0 002 

1.85 
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T e s t  10 ,  run 112 (continued) 

I N S T R U M E N T  

HTR TC I N  HTR 04.16.1 I N  
HTR TC I N  H T R  05.1601 I N  
HTR TC I N  H T R  07*16.1 I N  
HTQ TC I N  HTR 21.16.1 I N  
'iTR TC I N  HTR 27.1601 I N  
HTR TC I N  H T R  04.16.4 I N  
HT4 T C  I N  HTR 05.1604 I N  
HTR TC I N  H T R  07.16.4 I N  
HTR T C  I N  H T R  21.1604 I N  
HTR TC I N  H T R  27.1604 I N  
HTR TC I N  H T R  04r16.6 I N  
HTR TC I N  H T R  05r16.6 I N  
HTQ TC I N  H T R  07.1606 I N  
HTR TC I N  HTR 21916.6 I N  
HTR TC I N  H T R  27.1606 I N  
HTR T C  I N  HTR 04.1609 I N  
HTR TC I N  HTR 07.1609 I N  
HTR TC I N  H T R  21.16.9 I N  
HTR TC I N  H T R  27.1609 I N  
HTR TC I N  H T R  1lrlBAB I N  
HTR TC I N  H T R  12.18AB I N  
HTR TC I N  HTR 14118AB I N  
HTQ TC I N  H T R  30.18AB I N  
HTQ TC I N  HTR lle18BC I N  
HTR TC I N  H T R  12.188C I N  
HTR T C  I N  HTR 14.18BC I N  
HTR TC I N  H T R  17r18BC I N  
HTR TC I N  H T R  3 0 9 1 8 B C  I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 129-1 I N ( D E G  F) 
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.39 I N  
W W  TC ON HTR 04.11 I N  
W W  TC OM HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W Y  TC O V  HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC O N  HTR 03.13 I N  
W W  TC i3V HTR 13.13 I N  
W W  TC ON HTR 15.13 IN 
W W  TC 3 N  HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC O N  HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC O N  HTR 08.15 I N  
W W  TC O N  HTR 10.15 I N  
W W  TC O N  HTR 15.15 I N  
W W  TC OY HTR 19.15 I N  

2 0-SEC ST D 
A V G  DEV 

867. 8 
864.4 
839.5 
841 0 7  
923.6 
867. 2 
866. 0 
839.9 
843.8 
924.7 
873.5 
852.5 
841.7 

874.3 
840. o 
833. o 

836.1 
918.4 

916.9 
884.3 

1061.3 
843.1 

882.7 

820.6 

836.8 

838.9 

1 060.2 

835. 8 

844. 6 
838.5 
866.4 
838.9 
863. 5 
845.0 
881.1 
837.6 

837.9 
841 07 
849.9 
838.3 
837.6 

843.4 

841.8 
852.4 
855.6 
836. i 
858.3 
039. 2 
841.3 

0.6 
0.5 
0.4 
0.2 
1.0 
0.5 
1.6 
0.5 
0.4 
0.7 
0.4 
0.3 
0.2 
0.4 
0.9 
0.5 
0.4 
1.2 
0.7 
0.5 
0.4 
1.5 
7.6 
0.6 
0.4 
8.4 
0. 3 
7.3 

3.6 
0. 5 
4. 6 
0.  5 
0.6 
0.2 
1.1 
0.2 
0.6 
0 . 5  
0.9 
0 . 5  
0.4 
0.3 
0 .  4 
0 .  5 
0.5 
1.2 
0.2 
0.3 
0.4 

N O R M A L 1  ZED 
T E M P  

1.17 

0.18 
3.28 

1.04 
0.10 

1. 15 
1. 10 
0.11 
0 26 
3.22 
1 38 
0 . 59 
0.18 
- 0  03 
3-08 
1.41 
0.12 
- 0  15 
3.03 
1 . 79 
0 .  23 
0.07 
1.73 
8.45 
- 0  €2 
-004 
-001 

8.49 

0. 29 
0.06 
1.12 
0.08 
1.01 
0.10 
1.67 
0.02 
0. 24 
0 04 
0.18 
0.49 
0 0 0 5  
0.02 
0. 18 
0.58 
0.71 
- 0  03 
0.81 
0.08 
0 .  16 

d *  

. 

, 
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T e s t  10,  run 112 (continued) 

f *  

. 

INSTRUMENT 

W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC A J  
W W  TC OP 
W W  TC O Y  
W W  TC O V  
W W  TC O V  
WU TC i3V 
W W  TC O V  
W W  TC ON 
W W  TC 3 N  
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC A J  
W W  TC 03 
W W  TC O V  
W W  TC OV 
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC (3V 
W W  TC O V  
W W  TC O V  
W W  TC ON 
W W  TC O Y  
W W  TC O V  
W W  TC OV 
W W  TC ON 
W W  TC ON 

W W  TC ON 
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W W  TC O V  
W W  TC O V  
W W  TC O V  
W W  TC OV 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
P TR 
H TR 
H TR 
H TR 
H TR 
H TR 
hTR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
h TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

25.15 I N  
36.15 I N  
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 I N  
33.17 I N  
37.17 I N  
06.19 I N  
07.19 I N  
07.19 I N  
09.19 I N  
14.19 I N  
18.19 I N  
27.19 I N  
30.19 I N  
74.19 I N  
26.19 I N  
37.19 I N  
05.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 I N  
27.21 I N  
30.21 I N  
33.21 I N  
24.21 I N  
04.23 I N  
C9.23 I N  
14.23 I N  
24.23 I N  
28.23 I N  
51.23 I N  
01.25 I N  
02.25 I N  
C5.25 I N  
08.25 IN 
14.25 I N  
04.27 I N  
C7.27 I N  
12.27 I N  
16.27 I N  
18.27 I N  
03.29 I N  
06.29 I N  

2 0-SE C 
A V G  

937.0 

869. 6 
837. 8 

844.8 
844.5 
039. a 
879. o 
565.4 
840.6 
840.6 
844.6 
064. 8 
039. 7 
838.8 
845. o 
842.1 

848.7 

843.3 

839.4 

838.3 
847. o 
870. 5 

869.3 

842.2 

e470 9 

855.0 

833. 6 

844.2 

893.4 
906.7 
900.0 
839.3 

034.6 
a3a.i 

a00.5  
847.1 

892. c 

838.4 

843.1 

047. 2 

e470 6 
840.0 
e50. a 
848.5 
842.0 
892.3 

802.7 
844.1 

841 .a 
840. a 
912.8 
850.6 

ST C 
DEV 

0.5 
3.8 
0. 6 
0.4 
0. 4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.5 
0.4 
0. 5 
1.3 
0.3 
0.5 
0.4 
0.4 
0.5 
0.4 
Om 4 
0.4 
0.9 

0.7 
0. 3 
0. 4 
0.4 
0.4 
1.1 
0.6 
0.4 
1.2 
0.9 
0.4 
0.5 
0.4 
0. 3 
0.6 
0.6 
0.2 
0.2 
0.1 
0.3 
0.4 
0.3 
1.5 

0.8 

0 .7  
0.3 
0.1 
0.2 
0.3 

NORMAL I ZED 
TEMP 

3.79 
0503 
1 24 
0 20 
0.28 
0.11 
1. 59 
4. 96 
0. 14 
0. 14 
0 29 
1.05 
0.11 

0.?1 
0.20 
0.20 
0. 44 
0.41 
0. 13 

0.37 

0.68 
0.09 
- 0  12 
0.05 
0.28 
1 27 

1.22 
2. 14 
2.E4 
2.29 
G.09 
0.04 
- 0  Q9 
1.95 

0.28 

0. 3 8  
0. 23 
2.12 
0 .  39 
0.06 
0 40 
0.12 
0.53 
0.44 
0.19 
2.10 
0.27 
10-3 
0. ia 
O w  15 
2.8' 
0.52 
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Test 10, run 112 (continued) 

INSTRUMENT 

W W  TC OV 
W W  TC OV 
W W  TC OV 
W W  TC 0’4 
W W  TC O Y  
W W  TC ON 
W W  TC OY 
W W  TC ON 
W W  TC OM 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC OM 

ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

10.29 I N  
C l r 3 7  I N  
02.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC ST D NORMAL1 Z E D  
A VG DEV TEMP 

904.9 
848. 4 
847.2 
852.9 
849.4 
869.0 
849.2 
872.3 
847.3 
847.8 
873.9 
848.2 
884.5 

1.1 
0.3 
0.4 
0.4 
0.4 
0.1 
0. 5 
0.3 
0.4 
0. 4 
0.2 
0. 3 
0.3 

2 . 5 7  
0.43 
0.39 
0 60 
0 . 4 7  
1.21 
0.46 
1.34 
0.39 
0.41 
1.40 
0.42 
1 . eo 

DUCT THERMOCOUPLES 
DUCT W A L L  TC .CH 38.19 I N (  DEG F )  892.8 0.8 2.11 
DUCT W A L L  TCsCH 53.19 I N  836.7 0.1 - 0  01 
DUCT W A L L  TC SCH 28.21 I N  e 5 4 0 2  0.2 0.65 
DUCT W A L L  TC.CH 43.21 I N  838.2 0.8 0.05 
DUCT W A - L  TC.CH 44.21 I N  839.4 0. 3 0 .  09 

TEST SECTION H3 L S I  NG THERMOC @UPLES 
T S  SHEL,-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-JOT 
T S  SHEL,-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LO W C TR 
TS S H E L L - W  CTR 
T S  GUARD HTR--CP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

837.6 
803.5 
750.6 
856.6 
054.5 
771. 6 
868. 2 
873.7 
e440 8 
861.7 
865.5 
861.3 

0.6 
0. 3 
0. 5 
0.8 
0. 8 
0.7 
0.6 
0.8 
0.9 
1.1 
1.4 
1.2 

REFERENCE BOX THERMOCOUPLES 
153 DEG REF BOX l ( D E G  F) 148.2 1.5 
150 DEG REF BOX 2 149.4 0.9 
150 DEG R E F  BOX 3 151.6 0.8 
150 DEG R E F  BOX 4 149.3 0.4 
150 DEG REF aox 5 148.0 0.3 

MISCELLANEOUS 
SOD PUMP SPEED(RPM) 677.3 1.3 
EXPANSION TANK L E V E L (  X FULL) 75.0 0.2 

4. 

0 

. 
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TEST S E R I E S  l O ( B U N 0 L E  3 C ) ;  TEST 10 RUN 113 01/16/78 1 1  47 53 

.* 

. 

COND I T  IONS: 
TEST SECTION FLOW: 0.90 C / S  (14.2 GFM) 
TEST SECTION POWER 

( 1  ROD H E A T E D ) :  14.4 KW (27.1 KW/M/F;CD)( 8.3 KW/FT/F;OC) 

TEST SECTION I N L E T  TEMPERATURE: 448 CEG C ( 839 D E G  F )  
TEST SECTION OUTLET TEMPERATURE: 463 OEG C ( 866 DEC F )  

HEAT BALANCE : 

HEAT I N P U T  F R O M  31 F U E L  P I N  SIMULATORS: 
HEAT ABSORaED B Y  SOD1 UM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X SPeHEAT X ( T S  O U T  TEMP - TS I N  T E M F )  

INSTRUMENT 

I-EATER 
H TR 
HT2 
H TR 
H TR 
HTQ 
HTR 
H 14 
HTR 
H TR 
HTQ 

POWERS(Kk1  
POWER I N  ROD 13 
POWER I N  RODS 899.10 
POWER I N  R O O S  14.15916 
POWER I N  RODS 193911 s l g  
POWER I N  RODS 29596.17 
POWER I N  RODS 4.7912918 
POWER I N  RODS 30.31 
POWER I N  RODS 24925927928 
POWER I N  RODS 33934 
POWER I N  RODS 21922936937 

FL(3WS 
T E S T  S E C T I O N ( T S )  F L O W  INCGFM) 
TS FLOW OUT( GPM) 
T S  B Y P A S S  FLOW(GPM1 
LOOP F L O W  TOTAL(GPM)  
RADIATOR A I R  F L O N < C F M )  

P R E S  SUR E S 
T S  I N  P R E S S ( P S 1 G )  
TS OUT P R E S S ( P S I G 1  
PUMP OUT P R E S S ( P S I G 1  
T S  L I N E  P R E S 5  I N ( P S 1 G )  
EXP TANK ARGON P R E S S ( P S I G 1  
T S  6YP L I N E  PRESS I N t P S I G )  
TS 6YP L I N E  PRESS O U T ( P S I G )  

20-SEC 
AWG 

14.4 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
-0.3 
0.0 
0.1 

14.2 
14.2 
1.6 

14.4 
1.2 

15.4 
6.2 
10.6 
14.2 
2.8 
15.6 
9.8 

14.4 KW 

1d.4 KW 
99.8 X 

ST C 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

e 
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Test 10, run 113 (continued) 

I N STR UM ENT 2 0-SEC ST C NORMAL1 ZED 
A V G  DEV TEMP 

L O O P  THERM0 COUPLES 
TEST SECT INLET WELL(DEG F )  039.3 0.4 
TEST SECT OUTLET WELLCOEG F) 866. 2 0. 5 
PUMP I N  PIPE W A L L  TC E5107 4.3 
PUMP OUT P I P E  W A L L  TC 829.2 1.0 
R A D  I N  PIPE & A L L  TC 857.3 0.6 
R A D  OUT PIPE W A L L  TC e340 2 0 .  5 

HEATER INTERNAL THERMOCOI 
HT2 TC I N  HTR 08r12AB 
HTR TC I N  HTR 13.12AB 
HTR TC I N  HTR 18r12A6 
HTR T C  I N  HTR 2291SAB 
HTR TC I N  HTR 08r12BC 
HTQ TC I N  HTR 139128C 
HTR TC I N  HTR 1 8 ~ 1 2 6 C  
HTR TC I N  HTR 229128C 
HTR TC I N  HTR 09.15A6 
HTR TC I N  HTR 10.15BC 
HTR TC I N  HTR 16r156C 
HT9 TC I N  HTR 25915BC 
HT'? TC I N  HTR 02.15.1 
HTR TC I N  HTR 03.1501 
HTR TC I N  HTR 06915.1 
HTR TC I N  HTR 15.15.1 
HTR TC I N  HTR 24915.1 
HTR TC I N  HTR 33915.1 
HT7 TC I N  HTR 36.1501 
HTR TC I N  HTR 02.15.4 
HTR TC I N  HTR 03.1504 
HTR TC I N  HTR 06.1504 
HTR TC I N  HTR 15915.4 
HTR TC I N  HTR 24.15.4 
HTR TC I N  HTR 33.1504 
HTR TC I N  HTR 34915.4 
HTR TC I N  HTR 36.1504 
HTR TC I N  HTR 02.1506 
HTR TC I N  HTR 03.1506 
HT2 TC I N  HTR 06915.6 
HTR TC I N  HTR 15915.6 
HTR TC I N  HTR 24.1506 
HTR TC I N  HTR 33.1506 
HTQ TC I N  HTR 34.1506 
HTR TC I N  HTR 3691506  
HTR TC I N  HTR 03.1509 
HTQ TC I N  HTR 06.1509 
HTR TC I N  HTR 15*15.9 
HTQ TC I N  HTR 24.1509 
HTR TC I N  HTR 33.1509 
HTR TC I N  HTR 34.1509 
HTR TC I N  HTR 36915.9 

JPLE S 
INCDEG F) 842.9 
I N  1029.1 
I N  838.2 
I N  833.3 
I N  843.7 
I N  1032.7 
I N  837. a 
I N  037.8 
I N  847.0 
I N  840.4 
I N  838.3 
I N  058.4 
I N  845.2 
I N  848. 4 
I N  850.3 
I N  867.5 
I N  845.9 
I N  939.1 

I N  852.5 
I N  865.5 
I N  e580 1 
I N  859.1 
I N  846.2 
I N  839.2 
I N  823.6 
I N  836.1 
I N  849.3 
I N  860.4 
I N  €57.8 
I N  861.5 

I N  837. o 

I N  846.2 
I N  839.2 
I N  836.9 
I N  835.9 
I N  860.1 
I N  852.8 
I N  856 2 
I N  844.7 
I N  836. I 
I N  838.0 
I N  835.3 

0.6 
0. a 
0 .  3 
5.4 
0.5 
1 .'I 
0.4 
1.1 
8.7 
0.5 
1.0 

0.4 
0 08 
0.9 
1.1 
0.9 
0.3 
0.6 
3.3 
1.2 
1.3 
1.8 
0.9 
0 06  

37.2 
0.4 
0.5 
0.8 
1.4 
2.0 
1.2 
0.5 
5.3 
0.4 
1.0 
1.9 
1.3 
0.5 
0.4 
0.4 
2. 4 

0.8 

0 0  13 
7.06 
- 0  04  
- 0  2 3  
0.16 
7 .  19 
- 0  06 
- 0  0 6  
0.29 
0 0 0 4  
- 0  04  
Q.-'l 
Om22 
0 . 34 
0.41 
1.05 
0 24 
- 0  0 1  
- 0  09 
0 . 49 
0 097 
0-70 
0 . 74 
0 0 26 
- 0  00 
- 0  59 
- 0  12 
0.37 
0 078 
0.69 
0.83 
0.25 
- 0  00 
- 0  09 
-0  13 
0 077 
0 . 50 
0.E3 
0 . 2 0  
- 0  12 
- 0  05 
-0 15 

** 

. 
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Test 10, run 113 (continued) 

I N  S I R  UM ENT 

. 

Y 

l* 

. 

. 

HTR T C  I N  HTR 04.16.1 I N  
HTR TC I N  HTR 05.16.1 I N  
HTR TC I N  H T R  07.1601 I N  
HT'? TC I N  H T R  21.1601 I N  
HTR TC I N  HTR 27.1601 I N  
HTQ TC I N  H T R  04.1604 i N  
HTR TC I N  H T R  05916.4 I N  
HTR TC I N  HTR 07.1604 I N  
HTQ TC I N  H T R  21.1604 I N  
HTR TC I N  HTR 27.1604 I N  
HT2. TC I N  H T R  04.16.6 I N  
HTR TC I N  H T R  05.16.6 I N  
HTQ TC I N  H T R  07.16.6 I N  
HTR TC I N  H T R  21.1606 I N  
HTR TC I N  H T R  27.1606 I N  
HTR TC I N  H T R  34.1609 I N  
HTR TC I N  HTR 07.1609 I N  
HTR TC I N  HTR 21.16.9 I N  
HTQ TC I N  H T R  27.1609 I N  
H T ~  TC I N  HTR i i . 1 8 ~ a  I N  
HT? TC I N  HTR 12.18A6 I N  
HfR TC I N  H T R  14e18AB I N  
HTR TC IY HTR 3ur18AB I N  
HTR TC I N  HTR l l r l 8 B C  I N  
HTR TC I N  H T R  12.18BC I N  
HTR TC I N  H T R  1 4 ~ 1 8 8 C  I N  
HTR TC I N  H T R  17.18BC I N  
HTR TC I N  HTR 33r18BC I N  

W I R E  W R A P  THERMOCOUPLES 
W W  TC ON HTR 12.-1 I N ( D E G  F) 
W W  TC ON HTR 169-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC OV HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 IN 
W W  TC Orrl HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC OY HTR 13.13 I N  
W W  TC ON HTR 15.13 I N  
W W  TC O N  HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC ON HTG 01.15 I N  
W W  TC O Y  HTR 03.15 I N  
W W  TC OW HTR 08.15 I N  
W W  TC O N  HTR 1 0 ~ 1 5  I N  
U W  TC O U  HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  

EO-SEC 
A VG 

893.9 
908.3 
e450 9 
839.1 
925.0 
897.0 

045.1 
897. I. 

838.2 
926. 3 
909.4 

-546.1 
840.1 
941.9 
911.4 
848. 4 

883.9 

839.4 
942.4 
862.3 
960.0 
862. 5 
849. o 
863. 4 
963.7 
a7i.a 
839.3 
844.5 

845. a 
839.6 
048.2 
843.8 
858.1 
868.7 
970.7 
842.0 
921.7 
841 6 
843.3 

8420 2 
841 0 7  
e430 8 
8670 9 

982.4 

t365.9 
8380 0 
048.9 
844. a 
044.9 

ST C 
DEV 

1.5 
0.9 
0.5 
0.5 
1.5 
1 a7 
1.9 
0.2 
1.0 
1.2 
1.6 
0 0 6  
0 06 
1.0 
1.2 
1 a 0  
0.6 
1.4 
1.9 
1.5 
1.3 
1.4 
7.3 
0.9 
0.5 
4.1 
0.3 
7.6 

5.2 
0. 6 
0.8 
0.6 
0.7 
0.5 
0. 6 
0.4 
1.3 
0.9 
1.5 
0. 5 
0.5 
0.3 
0.5 
0.5 
1.3 
1. 1 
0.4 
0.4 
0.3 

N O R M A L 1  ZED 
T E M P  

2. 03 
2.57 
0.24 -. 0 1  
3.19 
2.15 
2.15 
0.21 
- 0  04 
3.24 

2.C1 
1.66 
0.25 
0.93 
3.82 
2.68 
0 . 2 4  
0 a00 
3.83 
0.86 
4. 5 1  
0.86 
0 .36  
0.96 
4.63 
1.21 
-030 
0.19 

0.24 
0.01 
0.33 
0.17 
0.70 
1 e 09 
4.89 
0.10 
3.37 
0.08 
0.15 
5 e 2 2  
0.11 
0.09 

1.06 
O m 9 9  -. 05 
0 a 36 
0 . 2 0  
0 . 2 1  

0.17 
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T e s t  10, run 113 (cont inued)  

I NSTiZUMENT 

W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC OV HTR 
W W  TC A J  HTR 
W W  TC OP HTG 
W W  TC OV HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC OY HTR 
W W  TC ON HTR 
W W  TC OU HTR 
W W  TC ON HTR 
W W  TC ON HTG 
W W  TC ON HTR 
W W  TC OV HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O Y  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
U W  TC O V  HTR 
W W  TC O Y  HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC O N  HTF; 
W W  TC ON HTI? 
W W  TC ON HTR 
W H I  TC Dd HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON ROD 
W W  TC ON GOD 
W W  TC O V  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 

25.15 IN 
36.15 IN 
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 IN 
11.17 IN 
18.17 I N  
19.17 I N  
21.17 IN 
22.17 IN 
33.17 I N  
37.17 I N  
06.i9 IN 
07.19 IN 
07.19 I N  
C9.19 IN 
14.19 IN 
18.19 I N  
27.19 IN 
30.19 IN 
34.19 IN 
36.19 IN 
37.19 I N  
05.21 IN 
06.21 I N  
21.21 I N  
24.21 IN 
25921 IN 
27.21 I N  
30.21 IN 
33.21 IN 
34.21 IN 
04.23 IN 
09.23 IN 
14.23 I N  
24923 I N  
28.23 IN 
31.23 IN 
01.25 I N  
02.25 IN 
C5.25 IN 
08.25 I N  
14.25 IN 
C4.27 I N  
C7.27 IN 
12.27 I N  
16.27 IN 
18.27 I N  
03.29 I N  
06.29 I N  

2 0-SEC ST C 
AVG OEV 

e72.8 
840.2 
910.8 
e46e 2 
847.5 
841 e 3  
849.7 
871.8 
844.1 
844.9 
844 6 
848.9 
840.3 
e39.8 
863.4 
846.3 
847.4 
844.0 
925.3 
844.2 
874.6 
847.9 
836.2 
840.7 

859.5 

870.4 

850.1 
838.5 
836.4 

840.7 
941 4 

850.5 
865.6 

909.2 

897.6 
845.0 
884.6 
863.9 
923.7 
844.4 
870.1 
842.9 
882.6 
842.5 
859.5 
956.9 
856.5 
909.0 
844.2 
842 4 
890.5 
880.3 

1.5 
1.0 
0.8 
0.8 
0.4 
0.5 
0 e7 
0.6 
0.4 
0.3 
0.4 
0.4 
0.5 
1.1 
0.6 
0.6 
0.5 
0.9 
0.8 
0 e 4  
0.4 
00 4 
0.9 
1.0 
0.8 
0.5 
0 . 5  
0.5 
0.4 
1 eo 
0.5 
0.5 
1.2 
1.0 
1 e 9  

0.6 
0.4 
0.4 
0.9 
0.6 
0.4 
0.4 
0.4 
0.1 
0.8 
0.5 
1.2 
0.9 
0.2 
0.3 
002 
0.4 

NORMAL I ZED 
TEMP 

1.25 
0.03 
2.66 
0.26 
0.30 
0.07 
0.39 
1.21 
0.18 
0.21 
0 . 20 
0.36 
0.04 
0.02  
0 0 9 0  
0. 26 
0.30 
0. 17 
3.20 
0.18 
1. 31 
0.32 
- e  12 
0.05 
0.05 
3.80 
0 e 7 5  
0.42  
0.98 
1 16 
2.60 
0.40 
- e  03 -. 1 1  
2s 17 
o s 2 1  
1 68 
0.91 
3.14 
0.19 
1. 15 
0.13 
1.61 
0.12 
0.75 
4-38 
0.64 
2.59 
0. I8 
0.12 
1 e 9 0  
1 e53 

*. 

. 

.. 
c 

e 
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Test 10, run 113 (cont inued)  

. 
e 

.& 

I N STR UM EN T 

. 

W W  TC O Y  
W W  TC ON 
W W  TC ON 
W I  TC JN 
W W  TC OV 
W W  TC i3N 
W W  TC OY 
W W  TC ON 
W W  TC ON 
&W TC ON 
W W  TC ON 
W W  T C  0'4 
W W  TC 0'4 

ROD 
ROD 
ROO 
ROD 
POD 
ROD 
POD 
ROD 
ROD 
ROD 
GOD 
ROD 
GOD 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 IN 
14937 I N  
04.31 I N  
0 7 r 5 1  I N  
1 2 r 5 1  I N  
16.51 I N  
18.52 I N  
03.63 I N  
06.63 I N  
10963 I N  

2 0-SEC 
AWG 

868.8 
859.0 
846.5 
845.0 
876.5 
891 0 
856.6 
889.5 
850. 8 
847.5 
877. 6 
856.7 
881.8 

DUCT T kE9MOCOUP L E S  
DUCT WALL TC.CH 38.19 I N ( D E G  F) 872.0 
OUCT WALL TCgCH 53.19 I N  837.7 
DUCT WALL TC.CH 28.21 I N  840.4 

e45 6 OUCT WALL TC .CH 43.21 I N  
DUCT WALL T C * C H  44.21 I N  842.5 

T C S T  S E C T I O N  H O U S I N G  THERMOCCbPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD H T R - B O T  
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

840.3 
805.4 
752.1 
851 8 
850. 3 
771.9 
869.6 
874.3 
846.2 
869.8 
871 2 
863.5 

REFERENCE BOX THERMOCOUPLES 
153 DEG R E F  BOX l (DEG F )  148.2 
150 DEG R E F  B O X  2 148. 2 
150 DEG R E F  BOX 3 151.7 
150 DEG REF BOX 4 149.4 
150 DEC R E F  B O X  5 147. 0 

M XSCELLANEOUS 
SOD PUMP SPEED(RPM1 678.4 
EXPANSION TANK L E V E L (  Sb FULL) 75.3 

ST D 
DEV 

1.0 
0.4 
0.3 
0.1 
0.3 
0.4 
0.5 
0.3 
0.2 
0.1 
0.4 
0.2 
0.4 

1.0 
0.3 
0.4 
1.0 
0.5 

0.6 
0.4 
0.4 
0.3 
0.8 
0.7 
0.4 
0.7 
1.1 
0.9 
1.5 
1.1 

1.2 
0.7 
O m 8  
0.5 
0.2 

9.8 
0.1 

NORMAL1 ZED 
T EYP 

1.10 
0.73 
0 . 27 
0.21 
1 . 39 
1.92 
0.04 
1 e 8 7  
0.43 
0 . 30 
1.42 
0.65 
1 58 

1.21 
-.,a6 
0.04 
0 . 2 3  
0.12 
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TEST S E Q I E S  l O ( 0 U N D L E  3C): TEST 1 0  RUN 114 01/16 /75  13 24 58 

C O N D I T I O N S :  
TEST SECTION FL0.d :  0.90 L I S  (14 .2  GPM) 
TEST SECTION POkER 

( 1  ROD H E A T E D ) :  14 .7  KW (27.5 KW/M/GCD)( 8.4 KW/FT/GDC) 

TEST SECTION I N L E T  TEMPERATURE: 450 CEG C ( 841 DEE F )  
TEST SECTION OUTLET TEMPERATURE : 4 6 4  DEG C ( 868 DEG F )  

HEAT BALANCE:  

HFAT I N P U T  F R O M  31  F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SODIUM= 

FLOW X SPeHEAT X ( T S  OUT TEMP - TS I N  TEMF)  
X O F  I N P U T  HEAT ACCOUNTED F O R :  

I N STRUM EN T 

HSATER 
H TQ 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
H TR 

PO WE R S( K W 
POWER I N  ROD 14 
POWER I N  GODS 8.9.10 
POWER I N  GODS 2 . 1 5 r 1 6  
POWER I N  RODS 1 . 3 r l l r l S  
POWER I N  R O D S  596 .13917  
POWER I N  RODS 4.7912918 
POWER I N  RODS 30.31 
POWER I N  RODS 2 4 ~ 2 5 . 2 7 9 2 8  
POWER IN R O D S  33.34 
POWER I N  RODS 21.22936937 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G P M )  
T S  F L O W  OUT(GPM) 
TS B Y P 4 S S  FLOW(GPM1 
LOOP F L O W  TO T A L (  GPM 
RADIATOR A I R  FLOW(CFM1 

PRES SUQE S 
T S  I N  P R E S S ( P S 1 G l  
T S  OUT P R E S S t P S I G )  
PUMP OUT P R E S S ( P S I C 1  
T S  L I N E  P R E S S  I N ( P S 1 G )  
EXP TANK ARGON P R E S S ( P S I G 1  
T S  BYP L I N E  PRESS I N C P S I G )  
T S  B Y P  L I N E  PRESS OUT( P S I  GI 

20-SEC 
A VG 

14.7 
0.1 
0.1 
0.0 
0.1 
0.0 
0.0 

-0.3 
0.0 
0.0 

14.2 
14.3 

0.1 
14.4 

1.2 

15.4 
6.2 

10.7 
14.2 

15.6 
90  9 

2. a 

ST C 
DEV 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

14.7 KW 

14.3 KW 
97.8 X 

0 

* , 

8 
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Test LO, run  114 (continued) 

' 

. 

Y 

. 
b 

8 

INSTRUMENT 

L O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  u l E L L ( D E G  f )  
T E S T  SECT O U T L E T  WELL( DEG F )  
P U M P  I N  P I P E  W A L L  TC 
P U M P  OUT P I P E  WALL TC 
R A D  I N  P I P E  h A L L  TC 
RAD OUT P I P E  W A L L  TC 

biCATER I N T E R N A L  THERMOCOUPLES 
HTR TC I N  HTR 08.12AB I N ( D E G  F )  
HTR T C  I N  HTR 13.12AB I N  
H T 9  TC I N  H T R  1 8 ~ 1 2 A B  I N  
HTQ TC I N  H T R  22r12AB I N  
HTR TC I N  HTR 0 a . 1 2 ~ ~  I N  
HTP T C  I N  HTR 13.12BC I N  
HTR TC I N  HTR 18r12BC I N  
HTQ TC I N  H T R  22912BC I N  
HTR T C  I N  HTR 09.15AB I N  
HTQ TC I N  HTR 1 0 ~ 1 5 B C  I N  
HTR TC I N  HTR 1 6 . 1 5 ~ ~  I N  
HTR TC I N  H T R  25.15BC I N  
HTR TC I N  HTR 02.15.i I N  
HTR T C  I N  HTR 03.15.1 I N  
HTR T C  I N  H T R  06.15.1 I N  
HTR TC I N  H T R  15.15.1 I N  
HTR TC I N  HTR 24.15.1 I N  
HTR TC I N  H T R  33.15.1 I N  
HTR TC I N  HTR 36915.1 I N  
HTR TC I N  H T R  02.15.4 I N  
HTR TC I N  HTR 03915.4 I N  
HTR TC I N  H T R  06.15.4 I N  
HTR TC I N  H T R  15.1504 I N  
HTR TC I N  H T R  24.1504 I N  
HTQ TC I N  H T R  33.15.4 I N  
HTR TC I N  H T R  34915.4 I N  
HTR TC I N  HTR 36.1504 I N  
HTR TC I N  H T R  02.15.6 I N  
HTR TC I N  HTR 03.1586 I N  
HTR TC I N  HTi3 06.15.6 I N  
HTR TC I N  H T R  15r15.6 I N  
HTR T C  I N  HTR 24.1506 I N  
HTR TC I N  HTR 33.1506 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  H T R  36r15.6 I N  
HTR TC I N  HTR 03.15.9 I N  
HTR T C  I N  H T R  06,1509 I N  
HT2 TC I N  H T R  15r15.9 I N  
HTR TC I N  H T R  24r15.3 I N  
HTR TC I N  HTR 33 .1509 I N  
HTR T C  I N  H T R  34.1509 I N  
HTR TC I N  H T R  36.1509 I N  

2 0 - S E C  
A V G  

842. 0 
860.8 
855.2 
833.0 

037.6 
058.4 

043.9 
91  0.7 

840.2 
845.0 
907.4 
840.0 
839.7 

040.9 
843.1 
040. 6 
545. 1 
e450 1 
050. 4 
902.9 
040.8 
842. 1 
839.3 

84087 

833.1 

843.9 
851 8 0 
e530 8 
871.2 
042.7 
8448 0 
765.2 
839.1 
046.3 

e540 0 
860.7 

8478 3 

842.6 
042.6 
849.3 
039.1 
847.5 
E5108 
067.1 
841.4 
839.9 
039.7 
841.3 

N O R M A L ?  Z E D  ST D 
DEV T E M P  

0.4 
0.4 
4.6 
1.4 
0. 5 
0.4 

0.4 
0. 5 
0.3 

0.2 
0.5 
0.3 
0.9 

084 

8.8 
0.3 
0.5 
0.9 
0.3 
0.2 
0.7 
1.0 
0.2 
0.4 
0.3 
0.6 
0.5 
0.8 
0. 5 
0.3 
0.4 
1.7 
0.3 
0 0 4  
0.4 
0.5 
0.9 
0.4 
0.4 
1.8 
0.4 
0.3 
0 . 5  
0.5 
0.4 
0.4 
0.5 
1.0 

0 . 3 7  
2.56 
-005 
-007 
0.11 
2.44 -. 0 7  
- 8  0 8  
-033 
- 0  04 
0.04 
0.25 
0.12 
0.12 
0 0 3 2  
2 . 2 7  
- 0  04 
0.01 -. 10 
0.07 
0.34 
0.44 
1 8  09 
0.03 
0 . 0' **** -. 11 
0 0 16 
0.20 
0.45 
0.70 
0.03 
0.03 

-. 11 
0.21 
0 37 
0.94 
-002 
- 0 0 0  -. 00 

0 8 27 

-. 0 2  
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Test 10, run 114 (continued) 

I N STRUM EN T 

HTR TC I N  HTR 04.16.1 I N  
HTR TC I N  HTR 05.16.1 I N  
HTR TC I N  HTR 07.1601 I N  
HTR TC I N  H T R  21.16.1 I N  
HTR TC I N  HTR 27.1601 I N  
HTR TC I N  H T R  04.16.4 I N  
HTR TC I N  H T R  0 5 ~ 1 6 . 4  I N  
HTR TC I N  HTR 07.16.4 I N  
HTR TC I N  HTR 21.16.4 I N  
HTR TC I N  H T R  27.16.4 I N  

HT9 TC I N  HTR 04916.6 I N  
HTR TC I N  H T R  05.16.6 I N  
HTR T C  I N  H T R  07.16.6 I N  
HTR TC I N  H T R  21916.6 I N  
HTR TC I N  HTR 27.16.6 I N  
HTR TC I N  HTR 04.16.9 I N  
HTR TC I N  HTR 07r16.9 I N  
HTR TC I N  H T R  21.16.9 I N  
HTR TC I N  HTR 27916.9 I N  
HTR TC I N  HTR 11.18AB I N  
HTR TC I N  H T R  12.18AB I N  
HTR TC I N  H T R  14.18AB I N  
HTR TC I N  H T R  30.18AB I N  
HTR TC I N  HTR 11.18BC I N  
HTR TC I N  H T R  1 2 ~ 1 8 B C  I N  
HTR TC I N  H T R  14r18BC I N  
HTR T C  I N  H T R  17.186C I N  
HT9 TC I N  H T R  3 0 ~ 1 8 B C  I N  

W I R E  W R A P  THERMOCOUPLES 
U W  TC O N  HTR 129-1 IN(DEG F) 
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON H I R  13.11 I N  
W W  TC ON HTR 17.11 I N  
UW TC ON HTR 28.11 I N  
W W  TC ON HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC O N  HTR 13.13 I N  
W W  TC O N  HTR 15.13 I N  
W W  TC O N  HTR 17.13 I N  
UW TC ON HTR 22.13 I N  
U W  T C  ON HTR C1.15 I N  
W W  TC ON HTR C3.15 I N  
W U  TC ON HTR C8.15 I N  
W W  TC ON HTR 10.15 I N  
W W  T C  O N  HTF! 15.15 I N  
W W  TC ON HTR 19.15 I N  

2 0-SEC 
A V G  

856.8 
e73.5 
846.8 
840.5 
884.7 
e53.7 
872.1 
846. 3 
842.6 
883. I 
862.1 
868. 5 
e46e 8 
839.8 
882.9 
860.3 
847.3 
838.4 
882.4 
846.6 
867.6 

1031.7 
897. a 
844.7 
868.8 

1041.1 
841.7 
871 5 

848.6 
842.4 
843.0 
e46.9 
047.7 
€55.5 
872.5 
843.9 
944.4 
848.6 
043.1 
956.2 
e54. o 
@43e 6 
845.5 
861.0 
852.3 
840.7 
843.8 
065.7 
e47.4 

ST  D 
OEV 

0.4 
0.4 
0.4 
0.4 
1.2 
0.4 
0.5 
0.5 
0.3 
0.8 
0.4 
0.4 
0.4 
0.5 
0.6 
0.5 
0.5 
0.8  
0.5 
0 0 4  
0.5 
2.1 
7 e4 
0.4 
0.4 
4.7 
0.3 
7.4 

3.8 
0.4 
0.4 
0.5 
0.5 
0.4 
0.6 
0.4 
0.4 
0.4 
0 e 7  

0.5 
0.4 
0.5 
0.5 
0.4 
0.3 
1 e 2  
0.4 
0.3 
0.3 

N O R M A L 1  ZED 
T E M P  

0 .  55 
1. 17 
0 18 
-005 
1 59 
0 e44 
1 e 13 
0. 16 
0 0 2  
1 . 5 3  
0 e 7 5  
0.99 
0 .  18 

1 53 
0.69 
0.20 
- a  13 
1.91 

0.96 
7. 08 
2.08 
0.10 
1.00 
7.43 
-001 
1 e 10 

-. c)a 

0.17 

0.25 
0.02 
0.04 
0.19 
0. 21 
0 . 5 1  
1. 14 
0.07 
3.82 
0 55 
0.04 
4.26 
0.45 
0 0 6  
0.13 
0 . 7 1  
0 . 7 9  
- e 3 5  

0.89 
0 . 20 

0.07 

4 

. 
. 

* 

a .  
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Test 10, run 114 (continued) 

INSTRUMENT . 

.- 

, 

. 

W W  TC ON HTR 25.15 IN 
W W  TC ON HTR 36.15 IN 
W W  TC ON HTR C 1 . 1 7  IN 
W W  TC A 3  HTR 02.17 IN 
W W  TC O P  HTR 02.17 IN 
W W  TC O N  HTR 08.17 IN 
W H I  TC ON HTR 10.17 IN 
W W  TC ON HTR 11.17 IN 
W W  TC ON HTR 18.17 IN 
W W  TC ON HTR 19.17 IN 
W W  TC O N  HTR 21.17 IN 
W W  TC ON HTR 22.17 IN 
W W  TC ON HTR 33.17 IN 
W W  TC ON HTR 37.17  IN 
W W  T C  O N  HTR C6.19 IN 
W W  TC A 3  HTR 07.19 IN 
W W  TC OP HTR 07.19 I N  
W W  TC O N  HTR C9.19 IN 
W W  TC ON h T R  14.19 IN 
W W  TC ON HTR 18.19 I N  
W W  TC ON HTR 27.19 IN 
W W  TC ON HTR 30.19 IN 
W W  TC ON HTR 34.19 IN 
W W  TC O N  HTR 36.19 IN 
W W  TC ON HTR 37.19 IN 
W N  TC ON bTR 05.21 IN 
W W  TC ON HTR 06.21 IN 
W W  TC O N  HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21 IN 
W W  TC ON HTR 27.21 IN 
W W  TC ON HTR 30.21 IN 
W W  TC ON HTR 33.21 IN 
W W  TC ON HTR 34.21 IN 
W W  TC O Y  HTR 04.23 IN 
W W  TC O N  HTR 04.23 IN 
W W  TC O N  HTR 14.23 I N  
W W  TC O N  HTP 24.23 IN 
W u l  TC ON HTR 28.23 IN 
W W  TC O N  HTR 21.23 I N  
W W  TC ON F O D  01.25 I N  
W W  TC ON ROD 02.25 I N  
W W  TC ON ROD 05.25 IN 
W W  TC ON ROD C8.25 IN 
W W  TC ON ROD 14.25 IN 
W W  TC ON ROD 04.27 I N  
W W  T C  ON ROD 07.27 I N  
W W  TC ON ROD 12.27 IN 
W W  TC ON ROD 16.27 I N  
W W  TC ON ROD 1E.27 IN 
W W  TC ON ROD 03.29 IN 
W W  TC ON ROD C6.29 IN 

2 0-SEC 
A V G  

072.1 
042.9 
064.7 
046.7 
046.3 

845.0 
853.3 
846.5 
846.4 
846. 2 
847.3 
843.9 

844.5 

842. a 
871.7 
846. 8 
e47.6 
045.1 

1007.6 
845.9 
896. 5 
904.5 
039.2 
04 3.0 
e430  1 
902.7 
062.5 
849. i 
867.2 
872. a 
896.9 
924.7 
842.5 
e39e 6 
861 3 
844.6 
S62.2 

954.7 

870. 4 
044.1 
920.6 

862.6 

e5i .2  

844. a 
892.2 

m a . 2  
920.2 

909.8 
053.8 
046.2 

897.1 
864.1 

ST 0 NORMAL1 Z E D  
DEV T E M P  

0.5 
1.0 
0.5 
0.4 
0.5 
0.4 
0.2 
0.5 
0.5 
0.5 
0.6 
0 0 4  
0.4 
1.5 
0.5 
0.4 
0.3 
0.3 
0.3 
0.5 
0.4 
0.4 
1.0 
0.8 
0.9 
0.4 
0.5 
0.3 
0.3 
0.6 
0.4 
0.6 
1 e 3  
1.0 
0.5 
0.4 
0.5 
0.4 
0.5 
0.5 
0.4 
0.2 
0.3 
0.4 
0.5 
0.1 
1.3 
0.9 
0.4 
0.4 
0.3 
0.2 

1.12 
0.93 
0.45 
0.10 
0. 16 
0.09 
0.11 
0.42 
0. l 7  

0 .  16 
0.20 

0.03 
1.11 
O e  18 
0.21 
O e  12 
6 .  18 
0.15 
2.03 
2.33 -. 10 
0.34  
0.04 
2 . 2 6  
0.77 
0.27 
0.94 
1 15 
2.05 
3.09 
0.32 -. 0 9  
0.72 
0.10 
4.40 

0.17 

0 . 3 7  

0.77 
4.20 
0.35 
1.36 
0.08 
3 . 2 3  
0.10 
1.88 
2.92 
0.61 
2.53 
0.44 
0.16 
0. e 3  
2.36 
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T e s t  10, run 114 (cont inued)  

I N STR UM EN T 

W W  TC ON GOD 
W W  TC ON ROD 
W W  TC ON FOD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON GOD 
W W  TC ON ROD 
W W  TC ON GOD 
W W  TC ON GOD 

10.29 IN 
01.37 I N  
C2.37 I N  
OE.37 I N  
14137 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06.63 I N  
10163 I N  

2 0-SEC S T  C NORMAL1 Z E D  
A VG DEV T E M P  

864.6 
858.9 
845.8 
847.6 
899.4 
892.2 
858. 3 
896. 3 
859. 0 
851 6 
872.6 
864. 9 
876.0 

1.2 
0.3 
0.5 
0. 3 
0.4 
0.2 
0.5 
0.3 
0.4 
0.2 
0.4 
0.2 
0.4 

0.85 
0.€3 
0.14 
0.21 
2.14 
1.87 
0. 61 
2.03 
0. € 4  
0.36 
1 14 
0.86 
1.27 

DUCT THERMOCOUPLE S 
DUCT WALL TCsCH 38.19 I N ( D E G  F )  882.2 0.9 1 50 
DUCT WALL TC 1CH 53.19 I N  841.7 0.1 -. 01 
DUCT WALL TCsCH 28.21 I N  842.0 0.4 0.00 
DUCT WALL TC.CH 43.21 I N  886.9 0.9 1.68 
DUCT WALL TCqCH 44921 IN E560 0 0.4 0.52 

T E S T  S E C T I O N  H O L S i  NG THERMOCOUPLES 
T S  SHELL-BOTtDEG F )  
T S  GUARD HTR-BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOh CTR 
T S  HTR-LDW CTI? 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

842. 6 
809.9 
757.1 
862.0 
858 .8  
777.4 
873. 6 
877.5 
847.8 
874.9 
874.0 
865. 5 

0.5 
0.6 
0.6 
0.7 
1.1 
0.6 
0.8 
0.8 
0. 8 
1.2 
1.5 
1.7 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  @OX 1(DEG F) 148.4 1.2 
150 DEG REF eox 2 148.9 0.9 
150 DEG R E F  BOX 3 151.8 0.9 
150 DEG R E F  BOX 4 149.6 0.5 
150 DEG R E F  BOX 5 148. 0 0.3 

M I S C E L L A N E O U S  
SOD PUMP SPEEDtRPM) 680.4 5.0 
E X P A N S I O N  TANK LEVEL( X FULL) 75.1 0.2 

. 
. 

*. 

a . 
. 
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TEST S E R I E S  l O < B U N O L E  fC); TEST 1 0  RUN 115 0 1 / 1 7 / 7 8  9 21 58 

. 
. 

w 

. 
L . 

C O N D I T I C N S :  
TEST S E C T I C N  FLOW: 0.91 L / S  (14.3 GPM) 
TEST S E C T I C N  PCbER 

( 1  R O C  I -EATED) :  15.0 KW (28 .1  KW/M/ROD)( 8.6 KW/FT/ROD) 

TEST S E C T I C N  I N L E T  TEMPERATURE: 4 5 0  OEG C ( 8 4 2  DEG F) 
TEST S E C T I C N  OUTLET TEMPERATURE: 4 6 5  DEG C C 869 OEG F) 

HE AT BAL AN CE : 

HEAT I N P U T  FROM 2 1  F U E L  P I N  SIMULATORS: 15.0 KW 
HEAT ABSfJReED BY SCDIUV= 

F L O W  X SPoHEAT X < T S  UUT TEMP - TS I N  TEMP) 14 .6  KW 
X O F  INPUT HEAT ACCCLNTEO FOR: 97.6 X 

INSTRUMENT 

HEATER POWERStKW 1 
HTR POWER I N  Roc 15 

HTR POWER IN Raos 2.14.16 
HTR POWER I N  ROCS 9 . 9 9 1 0  

HTR POWER I N  RODS 1 . 3 9 1 1 9 1 9  
HTR POWER I N  R O C S  5 9 6 , 1 3 9 1 7  
HTR POWER I N  RODS 4 9 7 , 1 2 9 1 8  
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER IN F C D S  2 4 9 2 5 9 2 7 9 2 8  
HTR POWER I N  RODS 3 3 9 3 4  
HTR POWER I N  RCDS 2 1 . 2 2 9 3 6 9 3 7  

20-SEC STD 
A VG OEV 

15.0  
0.1 
0.0 
0.0 
0.1 

-0.0 
0.0 

-0.3 
-0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

F L O W S  
TEST S E C T I O N ( T S 1  FLOW I N ( G P M )  14.3 0.1 
T S  FLOW OUTCGPM) 14.4 0.1 
TS BYPASS FLOlk(GFM1 0.1 0.1 
LOOP FLOW T O T A L (  GPM 1 14.5 0.1 
RADIATOR A I R  F L O k < C F M )  1.2 0.0 

PR E S SURE S 
T S  I N  P R E S S ( P S I G 1  15.2 0.1 
TS OUT P R E S S C P S I G )  6.1 0.1 
PUMP OUT P R E S S ( P S 1 G )  10.4 0.1 
T S  L I N E  PRESS I N ( P S I G 1  14. 1 0.1 
EXP TANK ARGON P G E S S ( P S 1 G )  2.5 0. 1 
TS BYP L I N E  PRESS I h ( P S I G 1  15.3 0.1 
T S  BYP L I N E  P R E S S  O L T ( P S 1 G )  9. 6 0.1 
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Test 10, run 115 (continued) 

I N STRUM ENT EO-SEC ST C NORMAL1 Z E D  
A VG DEV TEMP 

LOOP THERMOCOUPLE5 
TEST SECT INLET kELLCDEG F )  842.6 0.3 
T E S T  SECT OUTLET kELL(0EG F) 869.6 0.4 
PUMP I N  P I P E  b A L L  TC 855.2 4.5 
PUMP OUT P I P E  kALL TC 833.5 0.9 
RAD I N  P I P E  hALL T C  ~ 5 8 . 6  0 . 5  
R A D  OUT PLPE *ALL TC e37.7 0.5 

HEATER INTERNAL TFERMOCOUPLES 
HTR TC I N  k T R  C E 9 1 2 A B  IN(DEG F) 844.6 
HTR T C  I N  k T 9  13912AB I N  855.0 

HTR T C  I N  hTR 089128C I N  844.4 

HTR T C  I N  FTR 1Es12AB I N  840.4 
HTR T C  I N  PTR 22912AB I N  832.9 

HTR T C  I N  HTR 139128C I N  e5402  
HTR T C  I N  PTR l E r l 2 8 C  I N  842.0 
HTR TC I N  PTR 229128C I N  E4006 
HTR T C  I N  I-TR 09915AB I N  e33 8 
HTR T C  I N  HTR 109158C I N  840.4 
HTR T C  I N  HTR 169158C I N  859.2 
HTR T C  I N  F 7 R  S E 9 1 5 8 C  I N  841 0 0  
HTR T C  I N  HTR 02915.1 I N  € 4 7  6 
HTR T C  I N  HTR 03.1501 I N  848.4 
HTR T C  I N  FTR C 6 9 1 5 . 1  I N  869.4 

HTP T C  I N  HTR 33915.1 I N  854.7 
HTR T C  I N  HTR 36.1511 I N  839.9 

HTR T C  I N  t-TR 03915.4 I N  849. o 
HTR T C  I N  PTR 06,1504 I N  860.2 

HTR T C  I N  HTR 24915.4 I N  839.3 

FTR T C  I N  h T R  ,7491504 I N  858.9 
HTR T C  I N  HTR 36915-4  I N  839.4 

HTR T C  I N  FTR 06915.E I N  861.7 

HTR T C  I N  F T P  24915.6 I N  e39.a 
HTR T C  I N  PTR 73.15-6 I N  852.6 

HTR T C  I N  FTR 36.1506 I N  839.2 
HTR T C  I N  b T R  039 15.4 I N  849.4 

HTR T C  I N  FTR lE.15.1 I N  1059.5 
HTR TC I N  IJTR 24915.1 I N  e4004  

PTR T C  I N  PTR 02915.4 I N  849.5 

HTR T C  I N  FTR 1591504 I N  1003.8 

HTR TC I N  FTR 31915.4 I N  855 0 

HTR T C  I N  HTR 02915.6 I N  849 2 
HTR T C  I N  HTR 0391506 I N  E51 0 9  

IJTR T C  I N  FTR 1E915r6 I N  997.3 

HTR T C  I N  HTR 34.1506 I N  e4602  

HTR T C  I N  F T R  Oe915.9 I N  864.9 
HTR T C  I N  HTR 1E915.9 I N  1022.9 
HTR TC I N  H f R  24,1509 I N  841.0 
HTR T C  I N  hTR 33915-S I N  852.4 
HTR T C  I N  HTR 34915.9 I N  838.8 
HTR T C  I N  HTR 1C5915.S I N  839.4 

0-6 
0.8 
O.* 
9.6 
0.5 
0.9 
0.7 
1.0 
8. 8 
0.9 
0.9 
1.0 
0.4 
0.8 
2.1 
1.5 
0.6 
0 07 
0.5 
2.5 
1 0 3  
2 03 
1.4 
0 06 
0.9 

73.5 
0.5 
0.3 
0.8 
2.0 
1.8 
0.7 
1.6 
8.9 
0.4 
0.5 
2.1 
1.1 
0.7 
0.2 
1.2 
2.3 

0.08 
0.46 
-.oa 
- 0  36 
0.07 
0.43 
-002 
-007 
-0 3 2  
-.oa 
0.61 
-006 
0.19 
0.22 
0 099 
8.01 
-.oa 
0 045 
- 0  10 
0 026 
0. 24 
0.65 
5.96 -. 12 
0.46 
0.61 
-012 
0.25 
0.34 
0.71 
5-72  -. 10 
0 037 
0.14 
-012 
0.25 
0.83 
6.66 
- 0  06  
0.36 
- 0  14  
-012 

. 
0 . 

-. 
* 

* . 
. 
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Test :  1 0 ,  run 115 (continued) 

. 
.* 

* 

. 
f 

a 

INSTRUMENT 

HTR T C  I N  HTR 04.16-1 I N  
HTR T C  I N  kTR 05.1601 I N  
HTR T C  I N  HTR C7.16.1 I N  
HTR T C  I N  PTR 21.1601 I N  
HTR T C  I N  FTR 27.1601 I N  
HTR T C  I N  h T R  04116.4 I N  
HTR TC I N  I'TR CZilE.4 I N  
HTR T C  I N  F T R  07916.4 I N  
HTQ T C  I N  k T R  21r10.4 I N  
HTR T C  I N  FTR 27.1604 I N  
HTR T C  I N  F T R  04916.6 I N  
HTR T C  I N  FTR C E * l E r 6  I N  
HTR T C  I N  HTR C7rlt5.6 I N  
HTR TC I N  HTR 21916.6 I N  
HTR T C  I N  PTR 27916.6 I N  
HTR TC I N  k T R  049 16 0 9  I N  
HTR T C  I N  bTR C791t5.4 I N  
HTR T C  I N  FTR 21.1605 I N  
HTR T C  I N  HTR 27.1f5.9 I N  
HTR T C  I N  HTR llrl8AB I N  
HTR T C  I N  HTR 1 2 . 1 8 ~ ~  I N  
HTR T C  I N  HTR 14rleA8 I N  
HTP T C  I N  k T P  20.18AB I N  
HTR T C  IN  HTR ii,ieec I N  
HTR TC I N  HTR izri8ec IN 
HTR T C  I N  I-TR 14.18ec I N  

HTR TC IN  HTR 3o.iaec I N  
HTR T C  I N  k T R  17r18FC I N  

W I R E  WRAP THERMOCCUPLEI  
W W  TC O N  HTR 129-1 I N ( D E G  F) 
W W  T C  O N  HTR 169-1 I N  
W W  TC O N  HTR 14.01 I N  
W W  TC O N  HTR 16.04 I N  
W W  TC O N  HTR (24.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC O N  HTR 12.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 2P.11 I N  
W W  TC O N  HTR 31.11 I N  
W W  TC O N  HTR 03.15 I N  
W W  TC O N  HTR 12.12 I N  
W W  TC O N  HTR 15.12 I N  
WU T C  O N  HTR 17.12 I N  
W W  TC O N  HTR 22.12 I N  
W W  TC O N  HTR 01.15 I N  
WU TC O N  HTR 07915 I N  
W W  T C  O N  HTR O e - l C  I N  
W W  TC O N  HTR 10.15 I N  
W W  TC O N  HTR 15.15 I N  

20-SEC 
A VG 

e5204 
a79.7 
852.5 
e4 0.9 

e54 . 5 
877.6 
851 08 
841.2 

,557.0 

e53 . 7 
e5005 
855.6 
249.5 
838.6 
€50.6 

852.0 

852.4 

aa6.4 

840.4 

a44 . 4 
847.7 
906 2 
947.6 
845. o 
e 4 8 0 6  
938.0 
e53 s 9 
956.9 

843.2 

845.1 
884.0 
849.4 

845.3 

863.0 
e57.5 
E4406 
86683 
898. o 
e41-4 
874.1 
986.5 
e46.a 
845.0 
874.3 
853.2 
842.0 
843.6 

1008.2 

S T D  N O R M A L  I ZED 
DEV TEMP 

1.1 
0 06 
1.1 
0.2 
1.1 
2.3 
2.6 
1.0 
0.4 
1.0 
1.5 
0.9 
1 - 1  
0.4 
0.9 
0.7 
103 
0.5 
1.1 
0 07 
0.5 
9.5 
8.2 
0.6 
0 .8  
13.0 

0.5 
6.5 

3.3 
0.8 

11.1 
1.0 
0 -6 
0.4 
1.0 
0 . 4  
0.7 
2.4 
1.3 
2.3 
0.4 
0.5 
0.2 
0.7 
1 . I  
1.1 
0.8 
01 5 

0.36 
1.37 
0.37 
-006 
0.35 
0.44 
1.29 
0.34 
- 0 0 5  
0 036 
0 -53 
1.02 
0.41 
-008 
0.29 
0.48 
0.26 
- 0  15 
0.30 
0.07 
0.19 
2.35 
3.88 
0 009 
0.22 
3.53 
0 042 
4.22 

0.02 
0.10 
0.09 
1.53 
0025 
0.75 
0 055 
0.08 
0.88 
2.05 
- 0 0 4  
1 16 
5.32 
01 16 
0.09 
1.17 
0.39 
-002 

6-12 
0804 
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Test  10, run 115 (continued) 

I N S T R U M E N T  

W W  TC O N  HTR 1S.15 I N  
W W  TC O N  HTR 29.15 I N  
W W  T C  O N  HTR 36.15  I N  
W W  TC O N  HTR 01.17  I N  
W W  TC A J  HTR 0 2 . 1 7  I N  
W W  TC O P  HTR 02 .17  I N  
W W  TC O N  HTR OE-17 I N  
W W  TC O N  HTR 10.17  I N  
W W  TC ON HTR 11.17 I N  
W W  T C  O N  HTR 18.17 I N  
W W  T C  O N  HTR 1S.17 I N  
W W  T C  O N  HTR 21.17 I N  
W W  T C  O N  HTR 22.17  I N  
W W  TC O N  HTR 3’1.17 I N  
W W  T C  O N  HTR 27.17 I N  
W W  TC O N  HTR O E s l S  IN 
W W  T C  A J  HTR 07.19 I N  
W W  TC O P  HTR 0 7 . 1 s  I N  
W W  TC O N  HTR 09.14  I N  
W W  T C  O N  HTR 14.15 I N  
W W  TC O N  HTR l e 9 1 5  I N  
W W  TC O N  HTR 27 .19  I N  
W W  T C  O N  HTR 20.15 I N  
W W  T C  O N  HTR 74.1s  I N  
W W  T C  ON HTR 36 .15  I N  
W W  T C  ON HTR 27.15  I N  
W W  T C  O N  HTR 05.21  I N  
W W  TC O N  HTR 06.21 I h  
W W  T C  O N  HTR 2 1 - 2 1  I N  
W W  TC O N  HTR 24.21  I N  
W W  T C  O N  HTR 25.21 I N  
W W  TC O N  HTR 27.21 I N  
W W  TC O N  HTR 2C.21 I N  
W W  T C  O N  HTR 12.21 I N  
W W  TC O N  HTR 24.21 I N  
W W  TC O N  HTR 04.23 I N  
W W  TC O N  HTR 09.22 I N  
W W  TC O N  HTR 14.22 I N  
W W  TC O N  HTR 24-22  I N  
W W  T C  O N  HTR 28.22 I N  
W W  T C  O N  HTR 21.22 I N  
W W  TC O N  RCD 01.25  I N  
W W  TC O N  ROD 02925 I N  
W W  T C  O N  RCO 05925 I N  
W U  T C  O N  R C D  C8.25 I N  
W W  TC O N  ROD 14.25 I N  
W W  T C  O N  RCD 04.27 I N  
W W  T C  O N  RCD 07.27 I N  
W W  T C  O N  ROD 12927 I N  
W W  T C  O N  RQD 16.27 I N  
W W  TC O N  ROD 1e .27  I N  
W W  T C  O N  ROD 03.29 I N  
W W  TC O N  R O D  06.29  I N  

20-SEC 
A VC 

848.2 
849.2 
843 2 
865.3 
847.9 
848.3 
844.3 
a44 . 5 
845.4 
849.0 
E470 2 
a45.3 
a45.a 
851.9 

919.8 
m o .  1 

E42 8 

853 . 3 
844 7 
ea5 . 5 
~ 4 8 . 2  
865 9 
902.9 
E4104 
~ 4 3 .  a 
~ 4 2 . 8  
a94 . o 
897.4 
e46.a 
a5o.a 
e51 0 2  
063 6 
960.4 
850.9 
840.6 

a44 . 3 
976.8 
849.9 
889.8 

896.5 
e4a.i  

859 .3  

807 2 

975.4  
844.1 
915.9 
882.9 
882.6 

a49 . 9 
e53 . a 

872 7 
876 3 

933.0 

S T  0 
D E V  

0.5 

0.9 

0.6 
0.3 
0.8  
0 .6  

0 . 8  

0 . 8  

0.8 
0.4 
0.5 
0 . 4  
0 . 5  
1 . 1  
1 .0  
1 . 2  
0 . 5  
0.5  
0.6 
3.2 
0.5 
0.3 
0.5 
0.8  
0.7 
0.5 
0.3 
0.8 
0 . 4  
0 . 2  
0.6 
0.5 
0 .4  
1.3 
0.9  
l o 2  

4.0 
003 
0 05  
2.2 
0.4 
0 0 4  
0 .4  
0.2 
0 .4  
0 .4  
1 . 1  
0.9 
1 .0  
0.2 
0 .4  
0 . 5  

0 . 8  

N O R M A L 1  ZED 
TEMP 

0.21  
0.25 
0 . 0 2  
0 .84  
0 .20  
0 .21  
0.06 
0.07 
0 .10  
0 .24  
00 1 7  
0 .10  
0 . 1 2  
0 .34  
0 .01  
2 .85  
0.28 

o.oa 
0.40 

1.59 
0.21 
0.86 
2.23  
- 0  04 
0 - 0 4  
0.01 
1.90 
2.03 
0.16  
0.30 
0.32 
0.78 
4.35 
0 .31  
-007 
0.62 
0.06 
4 .96  
0.27 
1.75 
1.65 
1.99 
0.20 
4.91 
0.06 
2.71 
1.49 
1.48  
1 - 1 1  
1.25 
0.27 
0.41 
3. 34 

5 . 

1. 

t 

. 
4 
f 

. 



Test 10, run 115 (cont inued)  

.- 

.. . 

I NSTR U M  ENT 

t 

W W  T C  ON ROO 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  TC ON RCD 
W W  T C  O N  ROD 
W W  TC ON 400 
W W  TC ON RCD 
W W  T C  ON ROD 
W W  TC O N  RGD 
W W  TC O N  RCD 
W W  TC ON RCD 
W W  TC O N  ROD 

10.24 I N  
01.27 I N  
02.37 I N  
0 8 - 3 7  I N  
14-37 I N  
04-51 I N  
07.51 I N  
l2rEl I N  
16.51 I N  
le.51 I N  
02.€1 I N  
C E q f 7  I N  
10-61 I k  

2 0-SEC 
AVG 

E51 07 
a74 . 2 
848.3 
846 07 
916.3 
887.2 
a69 . 4 
883.7 
a74.9 
855.0 
869. o 
aai . o 
865.7 

OUCT THERMOCOLPLES 
DUCT WALL TC.CH 3e.19 IN(DEG F )  854.4 

DUCT WALL TCgCH 28.21 I N  840.9 
DUCT WALL T C 9 C b  539 19 I N  E4103 

DUCT WALL TCqCI- 42.21 I N  e8805 
DUCT kALL T C * C b  44.21 I N  e74r 3 

T E S T  S E C T I O N  I-OUSXNG THERMOCOUPLES 
T S  SHELL-BCT(CEG F )  
T S  GUARO HTR-ECT 
T S  HTR-BOT 
T S  SHELL-LCW CTR 
TS GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP C T R  
T S  GUARO HTR-UF CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

e4300 

754.9 
808.1 

855.1 
854.3 
775 . 4 
876.4 
e75.9 

e75.2 
872.0 

e44. a 

a6i.5 

REFERENCE BOX THERMCCOLPLES 
150 DEG R E F  ECX 1 ( D E G  F) 147.9 

150 DEG R E F  EOX 3 151 - 5  
150 DEG R E F  € O X  4 149 05 
150 DEG R E F  € O X  E 147.1 

150 DEG R E F  PCX 2 148.8 

MISCELLANEOUS 
SOD PUMP SPEECtRPM)  687.2 
EXPANSION TANK L E V E L ( %  FULL) 74.7 

STD 
DEV 

1.0 
0.4 
0.1 
0.1 
0.4 
0.2 
0.6 
0.3 
0.3 
0.3 
0.1 
0.4 
0.1 

0.7 
0.4 
0.1 
0 0 7  
O e 4  

0.4 
00 5 
0.6 
0.3 
0.7 
0.5 
0.4 
0.6 
0.7 
0.7 
1.3 
1.0 

1.0 
0.6 
O r 6  
0.5 
0.3 

28.9 
0.2 

NORMAL1 ZED 
TEMP 

0.34 
1.17 
0.21 
0.15 
2.72 
1.65 
0.99 
1.52 
1.19 
0.46 
o .9a 
1.42 
0.85 

0.44 
- 0  05 
-006 
1.70 
1.17 

. 
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T E S T  S E R I E S  l C ( B U N 0 L E  XI: T E S T  10 R U N  116 01/17/78 9 46 58 

C O N D I T I O N S :  
T E S T  S E C T I C N  F L O W :  0.92 L / S  (14.5 G P M )  
T E S T  S E C T I C N  FObER 

(1 ROC F E A T E D ) :  14.4 KW (26.9 K W / M / R O D ) (  8.2 K W / F T / R O D )  

T E S T  S E C T I O N  INLET T E M P E R A T U R E  : 451 D E G  C f 844 D E G  F) 
T E S T  S E C T I C N  O U T L E T  T E M P E R A T U R E :  466 D E G  C ( 871 D E G  F) 

H E A T  B A L A N C E :  

H E A T  I N P U T  FRCM 7 1  FLEL P I N  S I M U L A T O R S :  14.4 KW 
H E A T  A E S O R B E D  B Y  I C D I U M =  

X O F  I N P U T  HEAT A C C C L N I E D  F O R :  100.2 y. 
F L O W  X S P e k E A T  % ( T S  O U T  TEMP - T S  I N  TEMP) 14.4 KW 

I N S TR UME N T  

H E A T E R  
H T 4  
H T R  
H TR 
HT R 
H T R  
HTR 
H T R  
HTR 
H T R  
H T R  

P O W E R S ( K W )  
POWER I N  ROD 16 
POWER I N  ROCS 8.9910 
POWER I N  RGCS 2914915 
POWER I N  GOCS 193r11.19 
POWER IN GCDS 5 r 6 9 1 3 9 1 7  
POWER I N  G O D S  4.7912918 
POWER I N  RCOS 30931 
POWER I N  ROCS 24.25927928 
POWER IN R O D S  32934 
POWER I N  R O C S  21922936937 

2 0 - S E C  S T D  
A VG D E V  

14.4 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0 .  0 
0. 0 

F L O W S  
TEST S E C T I G N ( T I )  F L C W  I N ( G P M )  14.5 0.1 
T S  F L O W  O U T ( G P M 1  14.5 0. 1 
T S  B Y P A S S  F L C b ( G P M 1  0.8 0.1 
L O O P  F L O W  T O T A L t G P M )  14.5 0.1 
R A D I A T O R  A I R  FLOWCCFM) 1.2 0.0 

PR E S  SUR E S 
T S  I N  P R E S S ( P S I G 1  15.2 0.1 
T S  O U T  P R E S S f P S I G )  6.1 0.1 
PUMP OUT P R E E S ( P I 1 G )  10.4 0.1 
T S  L I N E  P R E S S  I N ( P S 1 G )  14.1 0.1 
E X P  T A N K  ARGCh P R E S S ( P S 1 C )  2.5 0.1 
T S  8 Y P  L I N E  P R E S S  I N I ( P S I G 1  15.4 0.1 
TS BYP L I N E  P R E S S  O L T ( P S 1 C )  9.6 0.1 



1 3 7  

T e s t  10, run 116 (continued) 

* 

* 

. 

.* 

e 

Y 

. 

I N S TR UM E NT 20-SEC 
A V G  

LOOP ThERMOCOCPLES 
TEST SECT I N L E T  kELL(DEG F) e 4 5 0 0  
TEST SECT OUTLET WELLtOEG F) 871  0 4  
PUMP I N  P IPE W A L L  T C  858.3 
PUMP OUT P I P E  kALL TC 836 7 
R A D  I N  PIPE WALL TC 962.9 
RAD OUT P I P E  k A L L  TC 840.9 

HEATER INTERNbL TFERVOCCUPLES 
HTR T f  I N  FTR CE.lPAB IN(DEG F )  €47.8 
HTR T C  I N  HTR 13912AB I N  
HTR TC I N  k T R  l l .12AB I N  
HTR TC I N  FTR 22912AB I N  
HTR TC I N  HTR Ce,12@C I N  
HTR T C  I N  HTR 13.126C I N  
HTP TC I N  FTR lE912PC I N  
HTR T C  IN FTR 22.1213~ IN 
HTR TC I N  HTR 0 4 ~ 1 5 A B  I N  
HTR TC I N  bTR 10.156C I N  
HTR TC I N  FTR 16.15eC I N  
HTR TC I N  HTR 2 5  9 15@C I N  
HTR TC I N  t-TR 0 2 9 1 5 r l  I N  
HTR TC I N  PTR 03.15-1 I N  
HTR TC I N  FTR CE.1Z.l I N  
HTR TC I N  FTR 1C,1511 I N  
HTR TC I N  HTR 24.1501 I N  
HTR TC I N  PTR 13915.1 I N  
HTR TC I N  HTR 36.1501 I N  
HTR TC I N  tTR 02915.4 I N  
HTR TC I N  HTR 03.1504 I N  
HTR TC I N  FTR Cd.1514 I N  
HTR TC I N  HTP 15.15-4 I N  
HTR TC I N  FTR 24.1504 I N  
HTR TC I N  HTR f3.1504 I N  
HTR TC I N  hTR 34 r lZ .4  I N  
HTR TC I N  PTR 36t15.4 I N  
HTR TC I N  t T R  02r15.6 I N  
HTR TC I N  hTR C3.15-6 I N  
HTR TC I N  hTR 06. 15.6 I N  
HTR TC I N  FTR 15.1506 I N  
HTR TC I N  PTR 54r15.6 I N  
HTR TC I N  HTR 33915-6  I N  
HTR TC I N  FTR 34915.6 I N  
HTR TC I N  k T R  2E,l5.6 I N  
HTR TC I N  FTR 03915.4 I N  
HTR TC I N  FTR C6.15.9 I N  
HTR T C  I N  HTR 1Sr15.4 I N  
HTR TC I N  bTR 2 4 r 1 5 r 4  I N  
HTR TC I N  FTR 23.15.9 I N  
HTR TC I N  t-TR 34.15.S I N  
HTR TC I N  t-TR 36.150'3 I N  

846.2 
845.1 
e43 . 5 

e45.3 
848. 8 

843.6 
842.9 

a44 . 4 

842.7 

84a.i 
858.4 

843.0 

1030.9 

850.2 

869.5 
E4206 
930 3 
e430 4 
E5005 
e520 3 
e590 6 
a62.2 
e4400  
432.1 
718.3 
841.2 
850.3 
e4a.a 
857.9 
e63 4 
E43.8 
941 03 
e590  1 
842.7 
E46 6 
e58.3 
871.9 
e 4 2 0 9  
926.2 
850.6 
843 0 

STD NORMAL1 ZED 
DEV TEMP 

0.2 
0.2 
4.5 
1.2 
0.9 
0.5 

0 .4  
0.6 
0.3 
1.8 
0.5 
0.6 
0 . 4  
1.2 
8 .6  
0 - 4  
0.6 
1.0 
0.4 
0.5 
0 . 5  
0.5 
0 . 5  
0.5 
0.5 
0 . 5  
0.7 
0 06 
0.8 
0.4 
0.7  

30 .4  
0-6 
0-4 
0.4 
0.4 
1.2 
0.5 
1.3 
6.1 
0.5 
0.3 
0.4 
0.8 
0.5 
0.5 
1.1 
1 02 

0.11 
0.05 
0.00 
-006 
0.14 
0.01 
- 0 0 5  
-008 
-007 
-002 
7.03 
-009 
0.20 
0.12 
0.51 
0.93 
-009 
3.23 

0 6  
0.21 
0.28 
0.55 
0.65 
- 0 0 4  
3.30 **+* 
- 0  1 4  
0.20 
0.15 
0.49  
0-69 
-004 
3.64 
0 053 
-009 
0.06 
0.50 
1.02 
- 0  08 
3.07 
0.21 
-007 
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T e s t  1 0 ,  run 116 (cont inued)  

INSTRUMENT 

HTR T C  IN FTR C4.1601 IN 
HTR T C  IN FTR 05r lE .1  IN 
HTR T C  IN FTR 07r16.1 IN 
HTR T C  IN FTR 21 9 1 6 0 1  IN 
HTR T C  IN FTR 27r16.1 IN 
HTR T C  IN HTR 04916.4 IN 
HTR T C  IN k'TR OE91E.4 IN 
HTR T C  IN HTR 07.1604 IN 
HTR TC IN FTR 21916.4 IN 
HTR T C  IN HTR 27916.4 IN 
HTR T C  IN FTR 04 , lEr6  IN 
HTR TC IN FTR CE.16rE IN 
HTR TC IN HTR 07.1606 IN 
HTR TC IN FTR 21r l6 .6  IN 
HTR T C  IN FTR 27.1606 IN 
HTR T C  IN FTR C4.16.9 IN 
HTR T C  IN F.TR C7.lE.S IN 
HTR T C  IN FTR 21916.9 IN 
HTR TC IN FTR 2 7 r l E e 9  IN 
HTR T C  IN HTR 1 1 , l e A B  IN 
HTR T C  IN FTR 12918AB IN 
HTR TC IN FTR 14.1EAB IN 
HTR T C  IN F T R  3 0 . l e A B  IN 
HTR T C  IN FTR l l r l 8 B C  IN 
HTR T C  IN b T R  12r leEC I N  
HTR TC IN h T R  14rl8BC IN 
HTR T C  IN FTR 17rleBC IN 
HT4 T C  IN FTR 3 0 . l E B C  IN 

W I RE WRAP THERMOCOUPLE I 
W W  TC ON HTR 129-1 IN(DEG F )  
W W  TC O N  HTR 1'59-1 IN 
W W  TC ON HTR 12.01 IN 
W W  TC O N  HTR l E . O c  IN 
W W  TC ON HTR C4.11 I N  
W W  T C  O N  HTR 05.11 IN 
W W  TC O N  HTR 13.11 IN 
W W  TC O N  HTR 17.11 IN 
W W  TC ON HTR 28.11 IN 
W W  TC O N  HTR 21.11  IN 
W W  TC O N  HTR 03.12 IN 
W W  TC ON HTR 13912 IN 
WU TC O N  PTR 15.12 IN 
W W  TC O N  HTR 17-12  IN 
W W  TC ON HTR 22.15 IN 
W W  TC O N  HTR 01.15 IN 
W W  T C  ON HTR 02.15 IN 
W W  TC O N  HTR 0 8 - 1 5  IN 
W W  T C  O N  FTR 10.15 IN 
W W  TC O N  HTR 15.15 IN 

20-SEC ST D N O R M A L 1  ZED 
AVG DEV TEMP 

e45.4 
856 4 
856.6 
844.3 
848.9 
E47 . 3 
862.7 
856.3 
e45.3 
847.6 
~50. a 
858. 1 
E 5 1 0 8  
e4209  
845 2 
e5006 
856 2 
840.7 
944.9 

€44 . 9 
894 . 4 

845 0 
845.5 

873.2 
912.5 

a45.3 

897.4 

957 . a 

849 . 7 
848.9 
847.5 
979.7 
849.4 
e 5 2 - 6  

i355.3 
851 03 

849.8 

s4a.9 
845.4 
85202  
974.0 
e71 0 4  
849.2 
865.6 
851.6 
843. 1 
846 . a 
937 1 

0.3 
0.4 
0.4 
0.3 
1.0 
0.5 
1.3 
0.4 
0 . 5  
0.7 
0.4 
0.5 
0.7 
0.5 
0.6 
0.4 
0.7 
0.8 
0.3 
0.4 
0.3 
9.2 
7.4 
0.2 
0.6 
4.4 
0.6 
7.1 

2.8 
0 0 4  
12.6 
0.4 
0.4 
0.3 
0 0 4  
0.4 
0.4 
0.4 
0.7 
0.6 
0.4 
0.3 
0.4 
0 0 4  
0 03 
0.9 
0.5  
0.4 

0.13 
0.43 
0.44 
-002 
00 15 
0.09 
0.67 
0.43 
0.01 
0.10 
0.22 
0.50 
0.26 
-008 
0.01 
0.21 
0.42 
-016 
-000 
0.01 -. 00 
1.87 
1 - 9 8  
-000 
0.02 
4.27 
1.07 
2.55 

0.18 
00 1 5  
0 009 
5.10 
0.17 
0.29  
0.18 
0.39 
0.24 
3 -93 
0.01 
0.27 

1.00 
0.16 
0.78 
0.25 
- 0  07 
0.07 

4.88 

3 - 4 8  

b 

.1 
c 

w 

*. 

? 
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T e s t  10, run 116 (con t inued)  

INSTRUMENT 
L 

c 
c 

.* 

. 

. 
* 

. 

W W  T C  O N  HTR 1C.15 IN 
W W  T C  O N  HTQ 25.15 IN 
W W  TC O N  HTR ?E*lE IN 
W W  TC O N  HTR 01.17 IN 
W W  TC A J  HTR 02.17 IN 
W W  TC O P  HTR 02.17 IN 
W W  T C  O N  HTR 08.17 IN 
W W  T C  O N  HTR 10.17 IN 
W W  T C  O N  HTR 11.17 IN 
w w  TC ON HTR ie.17 IN 
W W  TC O N  HTR 1S.17 IN 
W W  T C  ON PTR 21.17 IN 
W W  T C  ON b T R  22.17 IN 
W W  TC O N  HTR 23.17 IN 
W W  TC O N  HTR 27.17 Ih 
W W  TC O N  HTR 06.1s IN 
W W  T C  A J  HTR C7.15 IN 
W W  T C  OP HTR 07.14 I N  
W W  TC O N  PTR C9.14 IN 
W W  T C  O N  HTR 14.1s IN 
W W  TC O N  HTR 113.19 IN 
W W  TC O N  HTR 27.1'5 I N  
W W  TC O N  HTR Z0.1S IN 
W W  TC O N  PTR 2491s I N  
W W  TC ON HTR 26.14 IN 
W W  T C  O N  HTR 37.14 IN 
W W  TC ON HTR C1.21 IN 
W W  TC O N  HTR CE.91 I N  
W W  T C  ON HTR 21.21 IN 
W W  TC ON HTR 24.21 IN 
W W  T C  O N  HTR 'rC1.21 IN 
W W  TC O N  HTR 27.21 IN 
W W  T C  ON HTR 10.21 IN 
W W  T C  ON HTR 23.21 IN 
W W  TC O N  HTR 24921 IN 
W W  T C  O N  HTR C 4 . 2 2  I N  
W W  TC O N  HTR 09-22 IN 
W W  TC O N  HTR 14.25 IN 
W W  TC O N  HTR 24.21 IN 
W W  T C  ON HTR 26.22 I N  
W W  TC O N  HTR 21.22 IN 
W W  T C  ON R O D  01-25 I N  
W W  T C  O N  ROD 02.25 IN 
W W  TC O N  ROD 05.25 IN 
W W  TC ON ROD CE.25 IN 
W W  TC ON RCD 14.25 IN 
W W  TC O N  ROD 04.27 IN 
W W  TC O N  ROO 07.27 IN 
W W  TC ON RCD 12.27 IN 
W W  TC ON ROD 16.27 IN 
W W  TC ON ROD 1E.27 IN 
W W  T C  O N  RCD 03.29 I N  

20-SEC ST D NORMAL L ZED 
AVG DEV TEMP 

a52.4 
850.3 
847.1 

849.4 

~47.8 

e52.2 

E5007 

e46 6 
F47.5 

850.9 
a57 . 3 
849.7 
849.4 

875.6 

a52 . o 
a48.i 

a53 5 

892.8 
1358.0 
a47 . o 
846.5 

a71 .a 
~50.8 

853.5 

886.3 
€46.4 

850.4 

e63 . 5 
S7.0 

e59 . 9 
053.6 

2362.4 
910.8 
897 7 
850.4 
e5203 
847.9 
900 1 
e52 5 
873.7 
919.8 
874.2 
€50. 8 
907.4 
647.9 
921 09 
860.7 
895 4 
870.1 
906 4 
870.0 
849.2 

0.3 
0.4 
1.0 
0 . 7  
0.5 
0.3 
0.5 
0.4 
0.6 
0.4 
0.4 
Ow4 
0.4 
0.5 
1.3 
0.3 
0.4 
0.4 
0.4 
O w 5  
0.4 
0.4 
0.4 
0.8 
0.7 
0.7 
0.2 
0.4 
0.3 
0.4 
0.6 
0.3 
0.4 
1.2 
0.7 
0 0 4  
0.5 
1.5 
0.3 
0.4 
1.0 
0.4 
0.1 
0.4 
0.4 
0.2 
0.1 
1.0 
0.9 
0 . 5  
0.3 
0.2 

0.28 
0.20 
0.08 
0.27 
0.17 
0.22 
0.11 
0.06 
0.09 
0.46 
0.22 
o w  18 
0.17 
1.56 
0.05 
1.16 
0.21 
0.26 
0.12 
0 070 
0.32 
0.83 
1 .ai 
0.49 
0.08 
0.06 
0 056 
1.01 
0.22 
0.33 
0.32 
0.66 
2.49 
1.99 
0120 
0.28 
0.11 
2.09 
0.29 
1-09 
2.83 
1.11 
0.22 
2.36 
0.11 
2.91 
0.60 
1.91 
0 095 
2.32 
0.94 
0.16 
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T e s t  1 0 ,  run 116 (continued) 

I NSTR UM E NT 

W W  TC ON ROD 0 6 . 2 s  
W W  T C  O N  RCD 10.25 
W W  TC O N  ROD 01.37 
W W  TC O N  ROD 02.27 
W W  TC O N  ROD O e . 2 7  
W W  TC O N  ROD 14.17 
W W  T C  ON ROD 04.51 
W W  TC ON ROD 07.51 
HW TC O N  ROD 12.E1 
W W  TC ON ROC lE .51  
W W  TC O N  ROC 1 E . 5 1  
W W  TC O N  ROD C2.63 
W W  T C  O N  ROD C6.67 
W W  T C  O N  ROD 10.61 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC 
A VG 

899 . 7 
853 . 5 
871.0 
851 00 
E51 0 6  
906.4 
877.2 
874.6 
880.6 
891.5 

864 . a 
ma.  o 

865 0 6 

863.2 

STD 
DEV 

0.3 
2.0 
0.4 
0.3 
0 02 
0.4 
0.3 
00 6 
0.3 
0.4 
0.5 
0.3 
0.1 
0.3 

NORMAL1 ZED 
TEMP 

2.07 
0.32 
0.98 
0.23 
0.25 
2.32 
1.22 
1.12 
1.35 
1 e 7 6  
0.78 
0.75 
1.63 
0.69 

DUCT THERMOCOUPLES 
DUCT WALL TC.Ck ? € ? e 1 9  I N < O E G  F l  853.9 0.7 0.34 
DUCT WALL TC9CI- 53.19 I N  846.7 0.1 0.06 
DUCT WALL TC.CH 2.9921 I N  845.0  0.1 -000 
DUCT WALL TC.CH 45.21 IN 897.7 0.8 1.99 
DUCT WALL T C - C h  44921 I N  913.8 0.4 2.60 

TEST S E C T I O N  I -OLSING THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
T S  GUARD HTR-@CT 
T S  HTR-BOT 
T S  SHELL-LCW CTR 
SS GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX TI-ERMOCOUPLES 
150 DEG R E F  E @ X  l(DEG F) 
150 DEG R E F  @ O X  2 
150 DEG REF EOX 3 
150 OEG R E F  € O X  4 
150 DEG R E F  EOX 5 

MISCELLANEOUS 
SOD PUMP SPEED(RPM) 
E X P A N S I O N  TANK L E V E L (  X FULL) 

e4605 
811 - 2  
756.4 
871 1 
861 04 

877.4 
ea0.0 
848.7 
877.6 
875.0 
865.2 

77a. a 

1423. o 
148.4 
151.6 
149.6 
147.4 

687- 5 
74.8 

0.7 
1.2 
0.4 
0.4 
0.9 
0.4 
0.4 
1.0 
0.7 
0.7 
1.3 
1.3 

0.9 
0.8 

0.7 
0.4 

0.8 

2.9 
0.1 

1 

1 

-. 
. 

. 
1 

. 
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T E S T  S E R I E S  lO(BUNDLE Z C ) ;  T E S T  10 RUN 1 1 7  01/17/78 10 10 3 

8 

*- 

e 

C O N 0  I T  I O N S  : 
T E S T  S E C T I O N  FLOW: 0.91 L / S  (14.4 GPM) 
T E S T  S E C T I C N  PChER 

(1 ROD F E A T E C )  : 14.4 KW (27. 0 KW/M/ROD) ( 8.2 KW/FT/ROD) 

TEST S E C T I O N  INLET TEMPERATURE: 452 DEG C ( 846 DEG F) 
T E S T  S E C T I O N  C U T L E T  TEMPERATURE: 466 DEG C ( 872 DEG F) 

HE AT B A L  ANCE : 

F E A T  I N P U T  FROM 3 1  F L E L  P I N  SIMULATORS:  
HEAT ABSORBED B Y  SOOIUM= 

X O F  INPUT HEAT ACCCLNTED FOR: 
FLOW X S P o k E A T  X ( 7 s  OUT TEMP - T S  I N  TEMP) 

I NS TR UM ENT 

HEATER POWERS(Kk1  
HTR POWER I N  ROD 17 
HTR POWER I N  ROBS S.9.10 
HTR PCWER I N  RCCS 14915.16 
HTR POWER I N  RODS 1.3.11.1’3 
HTR POWER I N  RCDS 295,6913 
P’TR POWER IN RODS 4.7.12.18 
HTR POWER I N  GODS 30.31 
HTR POWER I N  RODS 24.25r27.28 
HTR POWER I N  R C O S  33.34 
HTR POWER I N  ROOS 21.22.36.37 

2 0-SEC 
A VG 

14.4 
0. 1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

FLOWS 
T E S T  S E C T I O N ( 1 S )  FLCW I N < G P M )  14.4 
TS FLOW OUT(CPM1 14.5 
T S  BYPASS FLG’n(GPW) 1.7 
LOOP FLOW TOTAL<GFM) 14.5 
R A D I A T O R  A I R  FLCW( C F M )  1.2 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  15.1 
T S  OUT P R E S S ( F I I G 1  6.0 
PUMP OUT P R E E S ( P S 1 G )  10.4 
T S  L I N E  PRESS I N ( P S 1 G )  14.0 
E X P  TANK ARGCN P R E S S ( P S I G )  2.5 
T S  B Y P  L I N E  PRESS I N ( P S 1 G )  15.3 
T S  B Y P  L I N E  PRESS O L T ( P S I G 1  9.5 

STD 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.1 
0.0 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

14.4 KW 

14.2 KW 
98.2 X 
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Test 10,  run 1 1 7  (cont inued)  

INSTRUMENT 20-SEC STD 
A V G  DEV 

L O O P  THERMOCOUPLES 
TEST SECT INLET bELL(DEG F) 846.2 0.5 
TEST SECT OUTLET bELL(DEG F) 872 2 0.5 
PUMP I N  P I P E  kALL TC E59.5 4.5 
PUMP OUT P I P E  W A L L  TC 837. a 0.7 
RAD IN P I P E  kALL TC a64.i 0.6 
PAD OUT P I P E  W A L L  TC € 4 1  .a 0.5 

HEATER INTERNAL THERMOCOUPLES 
HTR TC I N  HTR Cer12AB IN(DEG F )  
HTR TC I N  FTR 13912AB I N  
HTR TC I N  PTR 18912AB I N  
HTR TC I N  FTR 22912AB I N  
HTR TC I N  FTR C1.12BC I N  
HTR TC I N  HTR 1 3 ~ 1 2 e C  I N  
HTR TC I N  FTR 1 8 ~ 1 2 B C  I N  
HTR TC I N  FTR 229128C I N  
HTR TC I N  HTR 09915AB I N  
HTR TC I N  FTR 10.15BC I N  
VTR TC I N  WTR 16915BC I N  
HTR TC I N  FTR 2EelCBC I N  
HTR TC I N  FTR 02.15.1 I N  
HTR TC IN hTR C3.15.1 I N  
HTR TC I N  FTR 0E.15.1 I N  
HTR TC I N  FTR 15.15.1 I N  
HTR TC I N  FTR 24915.1 I N  
HTR TC IN  FTR 33915.1 I N  
HTR TC I N  F‘TR 76.1501 I N  
HTR TC I N  PTR 02915.4 I N  
HTR TC I N  HTR 03.1504 I N  
HTR TC I N  FTR 06.1504 I N  
hT4 TC I N  tTR 15915.4 I N  
HTR TC I N  HTR 24.1204 I N  
HTR TC I N  PTR 33.1504 I N  
HTR TC I N  FTR 34.1504 I N  
HTR TC I N  hTR 36.1504 I N  
HTR TC I N  HTR 0211506 I N  
HTR TC I N  HTP CJ.15.6 I N  
HTP TC I N  tTR 06915.6 I N  
HTR TC I N  FTR 1Ev15.6 I N  
HTR TC I N  FtTR 24rlS.E I N  
HTR TC I N  FTR 33,1506 I N  
HTR TC I N  FTR 34.15.6 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  PTR C3.15.9 I N  
HTR TC I N  t T R  06.15.9 I N  
HTR TC I N  bTR 15912.4 I N  
HTR TC I N  HTR 24.15.S I N  
HTR TC I N  HTR 33.1509 I N  
HTR TC I N  HTR 34.19-S I N  
HTR TC I N  HTR 36.1509 I N  

849.4 
846.6 
~ 5 4 .  a 

849.4 

858.7 

847.3 

e41 0 6  

846 6 

e44 6 

E430 9 
935- 0 

857.7 
852.1 
869.6 

1344. o 

857.4 
E440 1 
947 8 
e49 . 5 

850.1 
859.1 

872.7 
~57. a 
e430 1 
948. 1 
985.1 
847.7 

852.4 
856.3 

870.1 
e5906 
e4307 

S43.3 

850.4 

980.4 

844. a 

865.9 
861.0 
844.9 
974 . 3 
9 2 2 0 9  
E46 6 

0.4 
0 .5  
0 . 5  
4.0 
0.4 
0.7 
0 . 7  
0.9 

0.8 
1.1 
00 8 
0.4 
0 0 4  
0.7 
0.7 
0.3 
1.0 
0 . 5  
0.7 
0.5 
1.1 
0.4 
0.4 
0.8 

92 0 4  
1.6 
0.5 
0.4 
1.4 
0.8 
0.5 
3.6 
9.2 
0.7 
0 09 
2.1 
0.5  
0.3 
0.6 
019 
1.1 

8.7 

NORMAL1 ZED 
TEMP 

0.12 
0.01 
0.33 
- 0  1 8  
0.12 
0.02 
0.48 
-006 
0 - 0 4  -. 09 
3.41 
-009 
0 044 
0 022 
0.90 
0.43 
-.oa 
3.91 
0.13 
0 049 
0.15 
1.02 
0.44 
-012 
3.92 
5.34 
0 006 
0.39 
0.24 
0.92 
0.51 -. 10 
5.16 
3.73 
-006 
0.16 
0.76 
0.57 
-005 
4.92 
2.95 
0.01 

8 

. 
5 

.I 

I. 

. 
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c 

. 
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143  

T e s t  10, run 117 (cont inued)  

HTR TC I N  h T R  04.lE-1 I N  
HTR TC I N  FTR C5916.1 I N  
HTR T C  I N  FTR 07.1601 I N  
HTR T C  I N  PTR 21.1€.1 I N  
HTR TC I N  I-TR 27.16.1 I N  
HTR TC I N  HTR 04.1604 I N  
HTR T C  I N  FTR OSr16.4 I N  
HTR TC I N  HTR C7.1604 I N  
HTR T C  I N  VTR 21.1604 I N  
HTR T C  I N  FTR 27,1€.4 I N  
HTR TC I N  FTR 04.16-6 I N  
HTR TC I N  h T R  C5.16.6 I N  
HTR TC I N  FTR C7rle.6 I N  
HTR TC I N  HTR 21.1606 I N  
HTR T C  I N  hTR 27.1606 I N  
HTR T C  I N  VTR 04916.5 I N  
HTR TC I N  FTR 07.1E-9 I N  
HTR TC I N  hTR 21916.9 I N  
HTP T C  I N  hTR 2 7 .  161s I N  
HTR TC I N  FTR l l r l E A B  I N  
HTR T C  I N  h T R  12918AB I N  
HTR T C  I N  PTR 14.18AB I N  
HTR T C  I N  hTR 309leAB I N  
HTR T C  I N  FTR 11,leBC I N  
HTR T C  I N  PTR 12rl8BC I N  
HTR T C  I N  I-TR 14.leEC I N  
HTR TC I N  PTR 17.1eBC I N  
HTR T C  I N  HTR 70.leBC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 I N ( 0 E G  F) 
W W  TC ON HTR 169-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 1 C . O S  Ihi 
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  T C  O N  HTR 13.11 I N  
W W  TC ON HTR 17.11 IN 
W W  TC ON HTR 2e.11 IN 
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC ON HTR 13.12 IN 
W W  TC ON HTR 15.12 I N  
WW TC ON HTR 17.12 I N  
W W  T C  ON HTR 22.12 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR C l r l 5  I N  
W W  TC ON HTR 08.15 IN 
W W  TC ON HTR 1C.15 IN 
W W  TC ON HTR 15.15 IN 

2 0- SEC 
A VG 

848.8 

878.3 

a45 . 3 
157.3 

e4406  

849.1 
851 00 

E43.8 
846.0 
E51 03 
e620 s 
874. 1 
845.4 

€50.2 

874.5 

a44.9 

a67 . o 
845.2 
e44.4 
845.6 
844.0 
864.6 
855.2 
846.5 
€45.3 
934 . 3 
1069.3 

a58.9 

€46 7 
853 . 3 
947 . 3 
903.6 
e51 0 1  
a53 . 6 
847. s 
s73 . 4 
850.3 
157.4 
e46 6 
849 5 
867.6 

1007.1 
a4a.6 
869.5 

848.2 
846.9 
864 . 5 
e5207 

ST 0 
D E V  

0.4 
0.4 
1.4 
0.4 
1.0 
0.6 
1.5 
1.1 
0.4 
0.8 
0.4 
0.6 
0.7 
0.5 
0.5 
0 0 4  
0.8 
0 .8  
0.7 
0.6 
0.5 
10.0 
7.2 
0 . 4  
0.7 
14.5 

0.4 
7.3 

2 06 
0.9 
0.4  
0.9 
0.4 
0.4 
0.4 
0.5 
0.4 
0 06 
0.9 

0 0 4  
0.4 
0.4 
0.6 
0.5 
1.0 
0.4 
0.4 

0.8  

NORMAL 1 ZED 
TEMP 

0.10 
0 043 
1.23 
-006 
- 0  04 
0.11 

1.09 
-010 
-001 
0.19 
0.64 
1.07 
-003 
- 0 0 5  
0.15 

0.18 

0.80 
- 0  04 
- 0  07 
-002 
-.08 
0-71 
0.34 
0.01 
-004 
3.39 
8.58 
0.49 

0.02 
0.27 
0.04 
2.21 
0.19 

0.05 
4.89 
0.15 
0.43 
0.02 
0.12 
0.82 
6-19 
0.09 

0.25 
0.07 
0-03 
0-70 

0.28 

0.89 
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Test 10, run 117 (continued) 

INSTRUMENT 

W W  TC ON HTR l S . 1 5  I N  
W W  TC ON HTR 95.15 I N  
W W  TC ON HTR 26.15  I N  
W W  T C  ON HTR 01.17  I N  
W W  TC A J  HTR 02 .17  I N  
W W  T C  O P  HTR C2.17 I N  
W W  TC ON HTR OE.17 I h  
W W  TC ON HTR 10.17 I N  
W W  TC ON HTR 1 1 . 1 7  I N  
W W  T C  ON HTR 18.17 I N  
W W  T C  ON HTR 14.17  Ihi 
U W  TC O N  HTR 21 .17  I N  
W W  TC ON HTR 22917 I N  
W W  TC ON HTR 23 .17  I N  
W W  TC ON t’TR 37.17  I N  
W W  TC ON HTR 06 .15  I N  
W W  TC A J  HTR 07.19  I N  
W W  TC OP HTR C7.19 I N  
W W  T C  ON HTR 0 4 r 1 9  I N  
W W  TC ON HTR 14.15 I N  
W W  T C  ON HTR le.1’4 I N  
W W  TC ON HTR 27.19  I h  
W W  T C  ON HTR 2Os1S I N  
W W  TC ON HTR 24 .19  I N  
W W  TC ON HTR 26.15, I N  
W W  T C  ON HTR 2 7 . 1 s  I N  
W W  TC O N  HTR 05 .21  I N  
W W  TC ON HTR 0 € . 2 1  IN 
W W  T C  ON HTR 21921 I N  
W W  TC ON HTR 24.21  I N  
W W  TC ON HTR 52 .21  I N  
W W  T C  ON HTR 27 .21  I N  
W W  TC ON HTR 50.21  I N  
W W  T C  ON HTR 5 2 . 2 1  I N  
W W  TC O N  HTR 34.21 I N  
W W  TC ON HTR 04.22  I N  
W W  TC ON HTR OF.22 I N  
W W  TC ON HTR 14.22  I N  
W W  T C  ON HTR f 4 r 2 t  I N  
W W  T C  ON HTR 2 8 . 2 1  I N  
W W  T C  ON HTR 21.23 I N  
W W  TC ON ROD 01.25 I N  
W W  TC O N  ROD C2.25  I N  
W W  T C  ON RCD C5.25 I N  
W W  TC O N  ROD 0 8 9 2 5  I N  
W W  T C  ON ROD 14.25 I N  
W W  TC ON ROD 04.27 I N  
W W  TC ON ROD C7.27 I N  
W W  T C  ON ROD 12.27  I N  
W W  TC ON ROD 16.27 I N  
W W  T C  O N  ROD 18.27 I N  
W W  T C  ON ROD 03.24 I N  

2 0-SEC S T 0  
A VG OEV 

e 6 2 0 6  
m a . 8  
852.0 
e54.5 
e 5 2 0 7  
854.0 
e49  6 
848. o 
e46 9 
940.3  
€55 .9  
849 3 
049.2 
900.9 
e46 . a 
885.2 
068.6 
875 9 
049.0 
E51 0 6  
896.5 
e 5 2 0 9  
e 5 7 0 2  
970.3 
E5005 
046 5 
a5a.o 
099.3 
850 .0  
851.7  
850. 0 
e5205 
863.6 

854.2 
848.3  

a51 .3 

990.2 
094.4 

861.2 

853.1 
893 7 
aea.7 
874.6 

850 .0  
678.9 

079.0 

e52 5 
542.5 
855.  6 
896.1 

848.8 
924.4 

0.4 
0 0 4  
0 09 
00 7 
1 .0  
0 . 3  
0.9 
0 .4  
0 . 5  
0 .5  
0.4  
0.4 
0 03 
1 . 2  
1.0 
1 . 0  
1.3 
1 .4  
0 .5  
0.8 
0 . 4  
0 . 4  
0. 4 
1.0 
0 . 9  
0 . 7  
0 0 4  
0 .7  
0.3 
0 . 4  
0 . 5  
0.4  
0 0 5  
1 . 3  
1 . 1  
0.3 
0 0 5  
1 0 0  
0 0 4  
0.4 
005 
0.3 
0.4 
0 . 2  
0- 1 
0.1  
0.1 
1 . 0  
0.6 
0 . 3  
0 . 3  
0 - 4  

NORMAL1 ZED 
TEMP 

0 063 
0.10  
0 .22  
0 .32  
0 .25  
0.30 
0.13 
00 07 
0.03 
3.62  
0.37 
0 . 1 2  
0 .11  
2.10 
0 .02  
1.50 
0.86 
1 . 1 4  
0 .11  
0.21 
1.93 
0 0 2 6  
0 .42  
4 .77  
0 .17  
0 .01  
0 .45  
2.04 
0.14 
0.21  
0.15 
0.24 
0.67 
5 .54  
1.85 
0.31 
0.08 
0.58 
0 .19  
0 .26  
1.83 
1 . 6 3  
1.09 
1 .26  
0 . 1 4  
1.26 
0 . 2 4  
3.70 
0.36 
1 . 9 2  
3.01 
0 . 1 0  

‘ 

c 

. 

-la 

. 

. 
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Test 10, run 1 1 7  (cont inued)  

. 
a 

I N STRUM ENT 
* 

e 

. 
* 

W W  TC ON RCO 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC O h  RCD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  RCD 
W W  TC ON ROD 
W W  TC O N  RCD 
W W  TC O N  ROD 

06.25 I N  
1 0 . 2 s  I N  
01 .37  I N  
02.17 I N  
CF.37  I &  
14.37 I N  
C4.51 I N  
07 .51  I N  
12951 I N  
lf5.51 IN 
18 .51  IN 
C Z . € ?  I N  
06.63 I N  
10.6' IN 

2 0 - S E C  
A VG 

883.9 

889.7 

880.2 

894.7 
865.7 

883.1 

894.1 
860. o 

852.1 

863 .2  
e540  1 

e670 8 

900.9 

865.9 

DUCT THERMOCOUPLES 
DUCT WALL TC.CH 3 E . 1 9  I N < O E G  F )  845.9 
CUCT WALL TC.Ck 52.19  I N  854.6 
DUCT WALL TCgCH 28 .21  I N  844.2 
DUCT WALL TC.CF 42.21  I N  a59 . 7 
DUCT W A L L  TCgCH 44 .21  I N  e7008 

TEST S E C T I O N  WOLSING THERMOCOUPLES 
T S  SHELL-BOTtCEC F) 
T S  GUARD HTR--BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUAPD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TCP 
T S  HTR-TOP 

e470 1 
812.0 
757.4 
860.8 

779.3 

880.0 
e5005 
075.  0 
874 5 

858.1 

880.2 

867. o 

REFERENCE BOX TFERMOCOUPLES 
150 DEG R E F  €OX 1 ( D E G  F )  147.8 
150 DEG R E F  EOX 2 148.9 
150 DEG R E F  EOX 2 151 0 8  
150 D E G  R E F  E C X  4 149.2 
150 DEC R E F  P O X  5 146.6 

M I  SCELLANEOUS 
SOD PUMP SPEED(RPFn) 684.3  
EXPANSION TANK L E V E L (  X F U L L )  7 4 . 5  

ST C 
DEV 

0 . 2  
1 .0  
0 . 2  
0 .1  
0 . 2  
0.4 
0 - 4  
0 03 
0.1 
0 .4  
0. 1 
0.4 
0 . 4  
002 

0.9 
0.4 
0 . 2  
0 .8  
0 .3  

0.7 
0.3 
0.5 
0.2 
0.7 
0.8  

0.6 
0 . 7  
0 . 9  
1 . 1  
1 . 0  

0.8 

1 . 2  
0.6 
0 . 7  
0 . 4  
0 . 4  

1808  
0.1 

NORMAL1 Z E 3  
T E Y P  

1.45 
0 .23  
1.67 
0.65 
0 -30 
1.31 
0.83 
1-86 
0.75  
2.10  
1 .42  
0.76 
1.84 
0.53 

-001 
0.32 

0.52 
0.94  

-.oa 

a 
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TEST S E R I E S  l C ( E U N 0 L E  X I :  TFST 10 RUN 118 01/17/78 10 29 50 

C O N D I T I O N S :  
T E S T  S E C T I O N  FLOW: 0.92 L / S  (14.5 GPM) 
TEST S E C T I C N  PCkER 

( 1  ROC t -EATED):  14.3 KW (26.9 KW/M/ROD)< 8.2 KW/FT/ROD) 

TEST SECT I O N  I N L E T  TEMPERATURE : 452 DEG c ( a45 DEG F) 
TEST S E C T I O N  OUTLET TEMPERATURE: 466 DEG C ( 871 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 31 F U E L  P I N  SIMULATORS: 
HEAT ABSORBED BY SOD IUM= 

X OF I N P U T  HEAT ACCOUNTED FOR: 
FLOW X S P - h E A T  X ( T S  OUT TEMP - T S  I N  TEMP) 

INSTRUMENT 

HEATER POWERS(Kk1  
HTP POWER I N  ROC 18 
HTR POWER I N  RODS 899.10 
HTR POWER I N  R@OS 14.15916 
HTR POWER I N  RODS 1.3.11.19 
HTR POWER I N  RODS 5.6.13r17 
HTR POWER I N  R O D S  294.7912 
HTR POWER I N  R C D S  30931 
HTR POWER I N  GOES 24925927.28 
HTR POWER I N  R O U S  33.34 
HTR POWER I N  F O O S  21.22736.37 

FLOWS 
TEST S E C T I O N ( T S 1  FLCW I N ( G P M )  
T S  F L O W  OUT(GPM1 
T S  BYPASS F L O k ( G P M 1  
L O O P  FLOW TOTBL ( GFM 1 
R A D I A T O R  A I R  F L O k ( C F M 1  

PRESSURES 
T S  I N  P R E S S ( P S I G 1  
TS  OUT P R E I S ( P S I G )  
PUMP OUT P R E I I ( P S I G 1  
T S  L I N E  PRESS I N ( P S I G )  
EXP TANK ARGON P R E S S < P S I G )  
T S  BYP L I N E  PRESS I N ( P S 1 G )  
T S  B Y P  L I N E  PRESS OCT(PS1G)  

20-SEC 
AVG 

14.3 
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.4 
-0.0 
0.0 

14.5 
14.6 
1.5 

14.6 
1.2 

15.2 
6.0 

10.4 
14.0 
2.4 
15.3 
9.5 

ST 0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
o *  0 

0.1 
0. 1 
0.1 
0.1 
0.0 

0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
00 1 

14.3 KW 

14.0 KW 
97.6 X 

-* 

. 
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Test 10,  run  118 (cont inued)  

INSTRUMENT NORMAL1 Z E D  2 0-SEC ST D 
A VG DEV T EMP 

. 
. 

.- 

. 

. 

L o w  THERMOCOCPLES 
TEST SECT I N L E T  WELL<DEG F )  E46 0 0.5 
TEST SECT CUTLET kELL(DEG F) a71 .s 0 . 3  
PUMP I N  P I P E  k A L L  TC e590 0 4.6 
PUMP OUT P I P E  b A L C  TC 836.9 0.9 
RAD I N  P I P E  WALL TC €62.5 0.6 
RAO OUT P I P E  kALL T C  E4005 0.6 

HEATER INTERNAL TI-ERMCCCUPLES 
HTR TC I N  k T R  C E i l 2 A B  IN<DEG F )  e5302 
HTR T C  I N  I-TR 1 3 9 1 2 A B  I N  846 5 
HTR TC I N  PTR 18912A6 I N  1026.9 
HTR TC I N  HTR 22912AB I N  ~ 4 3 . 9  
HTR T C  I N  HTR O E 9 1 2 9 C  I N  853.2 
HTR TC I N  PTR 13912BC I N  846.7 
HTR TC I N  hTR le912eC I N  1032.9 
HTR TC I N  HTR 22912eC I N  e440 1 
HTR TC I N  HTR 0491';AB I N  e49 . 4 

HTR T C  I N  HTR 16915eC I N  873.7 
HTR T C  I N  VTR 109158C I N  €44. a 

HTR TC IN HTR 25,15ec IN 844.6 
HTR TC I N  HTP 02915.1 I N  858.7 

HTR TC I N  k T R  15915.1 I N  847.2 

HTR TC I N  HTR 23915.1 I N  882.2 

HTR TC I N  VTR 03915.1 I N  850.  1 
HTR TC I N  PTR C6915.1 I N  857.1 

HTR T C  I N  HTR 24r15.1 I N  €43. 9 

HTR TC I N  HTR 36915.1 I N  907.7 
HTR TC I N  hTR 02,1504 I N  8 5 9 .  0 
bTR TC I N  I-TR 03,1504 I N  849.2 
HTR TC I N  k T R  06915.4 I N  858.5 
HTR TC I N  VTR 15915.4 I N  847.6 
HTR T C  I N  HTR 24915.4 I N  €43.5 
HTR T C  I N  k T R  33915.4 1N 881 0 1 
HTR TC I N  HTP 39915.4 I N  856.4 
kTR T C  I N  HTR 36915.4 I N  901.3 
HTR T C  I N  HTR 02915.6 I N  e5402 
HTR TC I N  I-TR 03915.6 I N  E49.5 
HTR T C  I N  hTR CE*15.6 I N  E57.5 
HTR T C  I N  HTR 15.1506 I N  848.0 
HTR T C  I N  k T R  24.1506 I N  844. i 
HTR TC I N  h T R  3391506  I N  884.2 

HTR T C  IN h T R  36915.6 I N  877.5 
HTR T C  I N  PTR 03915.9 I N  847.0 
HTR TC I N  HTR 06,1509 I N  e54 . 3 
HTR TC I N  k T R  l f 9 1 5 - S  I N  a46 . 7 
HTR T C  I N  VTR 24915.9 I N  844.7 
HTR TC I N  HTR 3391504 I N  884.4 

HTR T C  I N  HTR 36915.F I N  878.4 

HTR T C  I N  HTR 7491516  I N  1003.0 

HTR TC I N  HTR 34915.5 I N  972.1 

0.3 
0.4 
0.5 
0.7 
0.4 
0.5 
0.8 
1.0 
8.7 
0.6 
0.7 
0.7 
0.5 
0.4 
0.9 
0 0 4  
0.4 
0.4 
0.5 

1.0 
1.2 
0.3 
0 0 4  
0.5 

111.2 
1.7 
0.4 
0.4 

0.8 

i .a 
0.4 
0.4 
2.7 

10.1 
1.2 
1.4 
0.9 
0.3 
0.4 
0.4 
5.0 
1.4 

0.29 
0.02 
7.09 
-008 
0.29 
0.03 
7.33 
-007 
0.14 
- 0 0 5  
1.09 
- 0 0 5  
0.50 
0.16 
0 - 4 4  
0 . 0 5  
-00.3 
1.42 
2.42 
0.51 
0.13 
0.49 
0.06 
-009 
1.38 
0.41 
2.17 
0.32 
00 14 
0.45 
0.08 
-007 
1 - 5 0  
6.15 
1.24 
0.04 
0.33 
0.03 
- 0 0 5  
1.51 
4.94 
1.27 
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T e s t  10, run 118 (continued) 

I N STR UMENT 

HTR T C  I N  HTR 04.16.1 I N  
HTR T C  I N  F-TR 05.lf5.1 I N  
HTR T C  I N  hTR 07916.1 I N  
HTR T C  I N  FTR 21916.1 I N  
HTR T C  I N  h T R  27.1601 I N  
HTR T C  I N  HTP 04r16.4 I N  
HTR TC I N  FTR 05 .1604  I N  
HTR T C  I N  F-TR C7rl.6-4 I N  
HTR T C  I N  HTR 21.1604 I N  
HTR T C  I N  HTR 27.1604 I N  
HTR T C  I N  HTR 04916.6 I N  
HTR TC I N  HTR OE.1€.6 I N  
HTR T C  I N  PTR 07916.6 I N  
HTR TC I N  HTR 21r16.6 I N  
HTR T C  I N  k T R  27.1606 I N  
HTR TC IN  FTP 04.16.9 I N  
HTR T C  I N  PTR 07r16.S I N  
HTP T C  I N  FTR 21r16.9 I N  
HTR T C  I N  HTR 27916.9 I N  
HTR T C  I N  HTR 11,leAB I N  
HTR T C  I N  H T R  12.leAB I N  
HTR T C  I N  FTR 14.18AB I N  
HTR T C  I N  l-TR tO.lEAB I N  
HTR T C  I N  HTR 11,leBC I N  
HTR T C  I N  HTR 12.188C I N  
HTR T C  I N  HTR 14.1eeC I N  
HTR T C  I N  HTR 17rl8BC I N  
HTR T C  I N  HTR 3 0 . l e E C  I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 129-1 I N ( D E G  F )  
W W  TC O N  HTR 1 E . - 1  I N  
W W  T C  O N  HTR 12.01 I N  
W W  TC O N  HTR l € r O C  I N  
W W  T C  O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC O N  HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR P e s 1 1  I N  
W W  TC O N  HTR 21.11 I N  
W W  TC O N  HTR C3-13 I N  
W W  TC O N  HTR 12tlL I N  
W W  TC O N  HTR l5rl2 IN 
W W  TC O N  HTR 17-12  I N  
W W  TC O N  HTR 22.12  I N  
W W  T C  O N  HTR 01.15 I N  
WW T C  ON HTR 03.15 I N  
W W  TC O N  HTR 08.15 I N  
W W  T C  O N  HTR 10.15 I N  
W W  TC O N  HTR 15.15 I N  

2 0 - S E C  ST D 
A VC DEV 

846.7 

873.0 

a45 . 4 
846.4 
847.6 
870.6 
845.0 
845.4 
e4a.6 

850.4 

845.0 

E52.9 
869.8 
846.2 
844.2 
848. o 
867.9 
846.0 
843.1 
€45. 2 
€43 . 4 
864.4 
e45.3 

€45.5 
927.2 
903 1 
843 . 7 

€45.8 

848. o 
~ 4 7 .  a 
847.4 

a4a.9 

958.2 

€52 8 
e49.9 

847.3 

849.3 
e54 . 5 
846.6 

852. 1 
917.8 

860.4 
€50.8 

848.7 

a4a.6 

851.4 
e 4 6 0 9  
852.5 

0.3 
0.4 
0 . 5  
0.1 
1.0 
0 - 4  
3.1 
0.2 
0.3 
0.7 
0.4 
0.4 
0.3 
0.7 
0.6 
0.4 
0.4 
1.4 
0.7 
0.3 
0.5  

10.0 
7.1 
0.4 
0 . 5  

20.2 
0 0 5  
7.3 

3.0 
1.0 
1.3 
0.8 
0 0s 
0.4  
0.6 
0.2 
0.4 
0 06 
0.7 
0 0 5  
0.4 
0.4 
0.4 
0.8 
0.4 
1.8 
0.4 
0.3 

NORMAL1 ZED 
TEMP 

0.03 
0.18 
1.06 
- 0  04 
-e02 
0.02 
0.06 
0.97 
- 0  04  
-002 
0.10 
0.27 
0.93 
0.01 
-007 
0.08 
0.86 
0.00 -. I 1  
-003 
-010 
0.12 
-0  03 
-00 1 
-002 
3.18 
2.24 
-009 

0. 08 
0 . 0 7  
0.06 
0.27 
0.15 
0.11 
0.05 
4 - 4 0  
0.13 
0 033 
0.03 
0.11 
0.24 
2.82 
0.10 
0156 
0.19 
0.21 
0.04 
0.26 

. 

. 
9. 

. 
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Test 10, run 118 (continued) 

INSTRUMENT 

W W  T C  ON POD CC.24 
W u l  TC ON ROO 1 0 . 2 4  
W W  TC ON ROD 0 1 . 3 7  
W W  TC ON RCD C2.37 
W W  TC ON ROD Ce.27  
W W  TC C N  ROD 14937 
W W  TC ON RCD 04951 
W W  TC ON ROD 0 7 9 5 1  
W W  TC ON RCD 12.51 
W W  TC O N  RED 16.51 
W W  TC ON ROD lee51 
W W  TC O N  ROD 02-63 
W W  TC O N  ROD C C . 6 3  
W W  TC ON POD 1 0 9 6 3  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC STD 
AVG DEV 

864.6 
852.5 
880.7 
873.8 
860.8 
071 08 
8 6 1  05 
893 9 
863 1 
896 6 
894.6 
863.2 
888.7 
e5806 

DUCT THERMOCOLPCES 
DUCT W A L L  TCgCH 28919 I N ( D E G  F) 84606 
DUCT WALL T C * C V  53919 I N  892.1 
DUCT M A L L  T C s C h  2 8 9 2 1  I N  846.6 
DUCT W A L L  T C s C H  4 2 9 2 1  I N  e57 09 
DUCT W A L L  l C * C +  4 4 9 2 1  IN 863.9 

TEST S E C T I G N  h O U I I F i G  THERMOCOUPLES 
T S  SHELL-BCT(CEG F )  
TS GUARD HTR-ROT 
T S  HTR--BOT 
TS SHELL-LCW CTR 
T S  GUARD HTR-LGk CTR 
TS H T R L O W  CTR 
T S  SHELL-UP CTR 
TS G U A R D  HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
TS HTR-TOP 

REFERENCE BOX THERMCCOUPLES 
150 DEG R E F  € O X  l(DEG F) 
150 DEG R E F  E O X  2 
150 DEG R E F  e @ X  1 
150 DEG R E F  € O X  4 
150 DEG R E F  € O X  5 

M I S C E L L A  NE OUS 
SOD PUMP SPEEC(RPM) 
EXPANSION TANK LEVEL(:  fb F U L L )  

€47.1 
E1109 
7 5 8 .  0 
867 7 
862. 0 
781.3 
877.1 
8 8 1  -3  
851.4 
872.8 
873.5 
867.8 

148.0 
1 4 9 . 0  
151 05 
149.2 
146.7 

686 0 6 
74.5 

0.4 
0.8 
0.3 
0.3 
0.2 
0.4 
0.1 
0.4 
0.3 
0.4 
0.2 
0. 1 
0.3 
0.4 

NORMAL1 ZED 
TEMP 

0.73 
0.26 
1.36 
1.09 
0.58 
1.01 
0.61 
1.88 
0.67 
1.99 
1-90 
0 068 
1.67 
0.50 

0.7 0.02 
0.1 1.81 
0.2 0.03 
0.7 0.47 
0.4 0.70 

0.4 
0.3 
0.4 
1.3 
0.7 
0.6 
0.4 
0.7 
0.7 
0.9 
1.5 
1.0 

1.2 
0 . 7  
0.6 
0.4 
0.4 

0 0 4  
0.2 

b 

. 

. 
G 

c 

. 
t 
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. 
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. 

C O N D I T I O N S :  
TEST S E C T I C N  FLOW:  0.91 L I S  ( 1 4 . 4  GPM) 
TEST S E C T I C N  POhER 

( 1  R O C  H E A T E C ) :  14.0 KW (26 .2  KW/M/ROD)( 8.0 KW/FT/RODI 

TEST SECTION I N L E T  TEMPERATURE: 453 DEC C ( 847 DEG F) 
TEST S E C T I C N  OUTLET TEMPERATURE: 467 DEG C ( 873 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 2 1  F U E L  P I N  SIMULATORS: 
HEAT ABSORBED BY SODIUM= 

X O F  INPUT HEAT ACCCUNTED F O R :  
FLOW X S P - H E A T  X ( T S  OUT TEMP - T S  I N  

INSTRUMENT 

HEATER POWERS(KW1 
HTR POWER I N  GOC 19 
HTR POWER I N  ROUS 8.9910 
HTR POWER I N  RODS 1 4 . 1 5 9 1 6  
HTR POWER I N  GODS 1.2.3.11 
HTP POWER I N  R O D S  5 9 6 , 1 3 . 1 7  
HTR POWER I N  R O C C  4 . 7 9 1 2 9 1 8  
HTR POWER I N  RODS 30 .31  
HTR POWER I N  QODS 24.25.27.28 
HTR POWER I N  R C O S  3 3 - 3 4  
HTR POWER I N  RODS 2 1 - 2 2 . 3 6 . 3 7  

FLOWS 
TEST S E C T I O N < T S )  FLOW I N ( G P M 1  
TS F L O W  OUTCGPM) 
T S  BYPASS FLOW(GPM) 
LOOP F L O W  TOTAL(GPM) 
R A D I A T O R  A I R  FLO\k(CFM)  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E Z S ( P S I G )  
PUMP OUT P R E S S ( P 5 I G )  
T S  L I N E  PRESS I N ( P S I G 1  
EXP TANK ARGCN P K E S S < P S I G )  
T S  BYP L I N E  PRESS X N ( P S I G )  
T S  8 Y P  L I N E  PRESS O L T ( P S I G 1  

2 0-SEC 
AVG 

14 .0  
0.1 
0.0 
0.0 
0.1 

-0.0 
-0.0 
-0.3 
-0.0 
0.0 

1 4 . 4  
14.4 

1.8 
14.5 

1.2 

15.0 
6.0 
10.3 
13.9 

2.4 
1 5 - 2  
9.5 

14.0 KW 

TEMP) 13.9 KW 
99.9 x 

STD 
D E V  

0.0 
0.0 
0.0 
00 0 
0.0 
0.0 
00 0 
0.0 
0.0 
0.0 

0 . 1  
0.1 
0.1 
0.1 
0.0 

0. 1 
0.1 
0.0 
0.1 
0 . 1  
0.1 
0.1  
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Test 10, run 119 (continued) 

INSTRUMENT 20-SSEC 
A V G  

LOOP THERMOCOWLEC 
TEST SECT INLET hELL(DEG F )  e47.5 
TEST SECT OUTLET WELL(DEG F )  873. 1 
PUMP I N  P IPE &ALL TC 860.9 
PUMP OUT P I P E  kALL TC 838.9 
RAD I N  P I P F  W A L L  TC 864- 8 

8 4 2 - 6  RAD OUT P I P E  kALL TC 

I-E ATER INTERNAL TI-ERMOCCUPLES 
HTR TC I N  HTR CE912AB IN(DEG F )  
HTR TC I N  FTR 13912A6 I N  
HTR TC I N  HTR 18 9 12AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR 08912BC I N  
HTQ TC I N  I-TR 13912BC I N  
HTR TC I N  hTR le.12EC I N  
HTR TC I N  FTR 22912BC I N  
HTR TC I N  hTR 09915AB I N  
HTR TC I N  I-TR 10915BC I N  
HTR TC I N  HTR 16915BC I N  
HTR TC I N  HTR 259159C I N  
HTR TC I N  eTR 02915.1 I N  
HTR TC I N  HTR 0391501  I N  
HTR TC I N  kTR 06.1501 I N  
HTR TC I N  HTR 12.15.1 I N  
HTR TC I N  HTR 2491501 I N  
HTR TC I N  HTR 2 3 9 1 5 - 1  I N  
HTR TC I N  HTR 16915.1 I N  
HTR TC I N  +TR 02.1504 I N  
HTR TC I N  FTR 03915.4 I N  
HTR TC I N  bTR 06.1504 I N  
HTR TC I N  HTR 15915.4 I N  
HTR TC I N  I-TR 24.1504 I N  
HTR TC I N  HTR 33915-4  I N  
HTR TC I N  HTR 34915.4 I N  
HTR TC I N  PTR 26915.4 I N  
HTR T C  I N  FTR 02915.6 I N  
FTR TC I N  k T R  03,1506 I N  
HTR TC I N  I-TR 06915.6 I N  
HTR TC I N  HTR lZ .15 r6  I N  
HTR TC I N  HTR 24.1506 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  PTR 34915-6  I N  
HTR TC I N  I-TR 36915.6 I N  
HTR TC I N  HTR 03915.9 I N  
HTR TC I N  HTR 06.1509 I N  
HTR TC I N  bTR 1C915.S I N  
HTR TC I N  PTR 24915.9  I N  
HTR TC I N  FTR 33.1509 I N  
HTR T C  I N  HTR 34915.9 I N  

919.4 
847.4 
904 0 
e46.7 
919.1 
847 . 5 
903.7 
646.3 
866.2 
650.3 
E 5 1  04 
e 4 5 0 6  
904.6 
863.1 
868.5 
e 4 8 0 3  
845.0 
853 4 
941.0 
886.0 
859.1 
867.9 
850.6 
e450 0 
853 . 9 
697.8 
947.6 
878.1 
e5a.9 
866.1 
e49.9 
845.2 
851-3 
907 7 
455.9 
852. 1 
864.3 
847.4 
845. 0 
851 0 7  
877 3 

STD NORMAL1 ZED 
DEV TEMP 

0.3 
0.4 
4.4 
1.0 
0.7 
0.5 

0.4 
0.3 
0 . 5  
0.1 
0.5 
0.3 
0.2 
0.9 
8.5 
0.4 
0 - 4  
1.1 
0 07 
0.4 
0.6 
0.3 
0. 1 
0.3 
0.5 
1.4 
0.5 
0.5 
0.4 
0. 1 
0.4 
4.5 
1.1 
0.4 
0.6 
0.4 
0.2 
0 . 5  
0-5 
2 0 4  
1.2 
0.4 
0.5 
0.3 
0.1 
0.3 
0.3 

2.81 
-000 
2.20 
-003 
2.79 
0.00 
2.19 
- 0  04  
0.73 
0.11 
0.15 -- 0 7  
2.23 
0.61 
0.82 
0.03 -. 10 
0.23 
3.65 
1.50 
0 - 4 5  
0.80 
0.12 -. 10 
0.25 **** 
3-91 
1.20 
0.44 
0.73 
0.10 
-009 
0.15 
2.35 
4.23 
00 18 
0.66 
- 0 0 0  -. 10 
0.17 
1.16 

. * 
4 

*& 
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T e s t  10.  run 119 (continued) 

I NSTR UN ENT 

* 

. 
.* 

. 

. 
4 

HTR T C  IN HTR 36.1505 IN 
HTR T C  IN b T R  04.16r l  IN 
HTR T C  IN HTR 05.16.1 I N  
HTR T C  IN P f R  07rlC. l  IN 
HTR T C  IN hTR 21916.1 IN 
HTR T C  IN FTR 27.16.1 IN 
HTR T C  IN FTR 04916.4 IN 
HTR T C  IN FTR 05916.4 IN 
HTR T C  IN HTR C7.16.4 IN 
HTR T C  IN HTR 21r16.4 IN 
HTR T C  IN HTR 27.1C.4 IN 
HTR T C  IN HTR C4.16-6 IN 
HTR T C  IN FTR 05916.6 IN 
HTR T C  IN HTR 07.1606 IN 
HTR T C  IN HTR 21916.6 IN 
HTR T C  IN k T R  27.1606 IN 
HTR T C  IN HTR 04.16.9 I N  
HTR T C  IN FTR C7916.5 IN 
HTR T C  IN HTR 21.16.9 IN 
HTR T C  IN FTR 27.16.F I N  
HTR T C  IN FTR l l r l 8 A B  IN 
HTR T C  IN HTR 12.18AB IN 
HTR T C  IN WTR 14.leAB IN 
HTR T C  IN HTR 30rleAB IN 
HTR T C  IN PTR l l * l 8 8 C  I N  
I-TR T C  IN PTR 12918BC IN 
HTR T C  IN hTR 14.18BC IN 
HTR T C  IN HTR 17.18BC IN 
HTR T C  IN k T R  30.18EC IN 

W I R E  W R A P  THERMOCOUPLES 
W W  TC O N  HTR 1 2 9 - 1  I N ( D E G  F )  
W W  T C  O N  HTR 16.-1 IN 
W W  T C  O N  HTR 12.01 IN 
W W  TC O N  HTR l e - 0 4  IN 
W W  T C  O N  HTR C4.11 IN 
W W  TC O N  HTR 05.11 I N  
W W  T C  O N  HTR 17.11 IN 
W W  TC O N  HTR 17.11 IN 
W W  TC O N  HTR 2P.11 IN 
W W  TC O N  H I R  21.11 IN 
W W  TC O N  HTR 02.12 IN 
W W  TC O N  HTR 12-12  IN 
W W  TC O N  HTR 15.12 IN 
W W  T C  O N  HTR 17.12 IN 
W W  TC O N  HTR 22.13 IN 
W W  TC O N  HTR C l - l E  IN 
W W  TC O N  HTR 02-15  I N  
W W  T C  O N  HTR Q 8 , l E  IN 
W W  TC O N  HTR 10.15 IN 
W W  TC O N  HTR 15-15  IN 

2 0-SEC S T  D NORMAL1 ZED 
A V G  DEV TEMP 

459.1 
e52.9 
-254.8 

~ 4 8 . 9  
907.2 

846.1 
253.4 
856 0 
906 0 
e49.5 
845 5 
e 5 2 0 3  
857.5 
908.3 

844.5 
851.8 

e520 0 
904.5 
e 5 0 0 2  
843.3 
e 5 0 0 0  
E44 0 
e590 0 
839.1 
~ 5 0 . 8  

904.8 
a84 . 7 

E47.3 

E36 9 

851 0 2  
847- 0 
~ 4 8 . 7  
€51 5 
652 9 
€50.9 
849.7 
865 . 1 
a50.6 
e49  03 
856.2 
e50.6 
849.2 
858.7 
851 0 2  
e6509 
857.2 
933 . 9 
850.5 
849 9 

1.2 
0.5 
0.3 
0.7 
0.4 
1.2 
0. 5 
1 .o 
0.9 
0.4 
0.7 
0.3 
0.4 
0.7 
0.5 
0.6 
0.4 
0.7 
1.0 
0.2 
O s 3  
0.3 

7.3 
0.3 
0.4 

0.2 
7.2 

9.8 

17.8 

2.9 
0.5 
0 0 4  
0.5 
0.5 
O s 3  
0.4 
0.4 
0.3 
0 03 
0.6 
0.4 
0.3 
0.4 
0 . 5  
0.5 
0 0 4  
1.4 
0.4 
0.3 

4.36 
0.21 
0.29 
2.33 
0.06 
-005 
0.23 
0.36 
2 -28  
0.08 
-00.9 
0.19 
0539 
2.38 
0.17 
- 0  1 2  
0.17 
2.22 
0.11 
-016  
0.10 -. 10 
0.45 
-033 
01 1 3  
-00 1 
2.24 
1.45 
-041  

0.14 
0.01 
0505 
O s  16  
0.21 
0.13 
0.09 
0.69 
0. 12  
0.07 
0.34 
0.12 
0.07 
0 044 
0.14 
0.72 

3.37 
0.12 
0.10 

0.38 
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Test 10, run 119 (continued) 

I NS TR UM E N T 

W W  T C  ON HTR 1S.15 
W W  TC ON HTR 25.15 
W W  T C  ON HTR 2E.15 
W W  T C  ON HTR 01.17 
W W  T C  A J  HTR 02.17 
W W  T C  (3P HTR C2.17 
W W  T C  ON HTR Oe.17 
W W  T C  ON HTR 10.17 
W W  T C  ON HTR 11.17 
W W  T C  ON HTR l(3.17 
W W  T C  ON HTR 1S.17 
W W  TC O N  HTR 21.17 
W W  T C  ON HTR 22.17 
W W  T C  ON HTR 23.17 
W W  T C  O N  HTR 27.17 
W W  TC ON HTR 06.1s 
W W  T C  A J  HTR C7.14 
W W  TC O P  HTR 07.19 
W W  T C  ON HTR CS.19 
W W  T C  O N  HTR 14.14 
W W  TC ON HTR l e 9 1 9  
W W  T C  ON HTR 27.19 
W W  TC ON HTR 20.19 
W W  T C  ON HTR 24.15 
W W  TC ON HTR 26.15 
W W  T C  ON H7R 2 7 . 1 5  
W W  T C  ON HTR CS.21 
W W  T C  ON H T R  06.21 
W W  T C  ON HTR 21.21 
W W  TC O N  HTR 24.21 
W W  T C  ON HTR 25.21 
W W  TC O N  HTR 27.21 
W W  T C  O N  HTR 20.21 
W W  T C  ON HTR 23.21 
W W  TC ON HTR 34.21 
W W  T C  ON HTR 04.22 
W W  TC O N  HTR 09.21 
W W  T C  ON HTR 14.22 
W W  T C  ON HTR 24.22 
W W  T C  ON HTR 28.22 
W W  T C  ON HTR 31.22 
W W  T C  ON ROD Cl.25 
W W  T C  ON ROD 02.25 
W W  TC ON ROD 0 5 . 2 5  
W W  T C  ON ROD Of3925 
W W  T C  O N  ROD 14.25 
W W  T C  ON ROD 04.27 
W W  TC ON ROD 07.27 
W W  TC O N  ROD 12.27 
W W  T C  O N  ROD 16.27 
w w  TC ON ROD i e .27  
W W  TC ON ROD 0392s 

I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
XN 
I N  
I N  
I N  

20-SEC S T D  
AVG DEV 

1003.7 
e5000 
903 4 
E55 . 9 
e79 . 5 
887.1 
914.5 
E5006 
848. a 
931 0 6  
997.4 

E5206 
855.0 

854 . a 

a94 .6 
869.5 
944.3 
525  3 

847 . 8 
477. 1 
e5204  
E4902 

861 .e 

883.2 

868.9 
857.2 
883. o 

466.8 

853.5 
e 5 2 0 5  
851 04 
-552.4 
e4906 
870.2 

862.3 
872.4 
849.5 

849.1 

880.3 

853. 0 

866.8 
874.2 
947.7 
858 6 
897.8 

E5008 
Es4.a 

888.5 

869.9 
887.1 
e54.0 

852.0 

0.4 
0.2 
0.9 
0.4 
0.7 
1.3 
0.7 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
1.1 
0.5 
1.0 
0.7 
0.3 
0.4 
0.2 
0.3 
0.3 
0.5 
0.6 
0.7 
0.4 
0.5 
0.4 
0.2 
0.5 
0.2 
0.4 
0.9 
0.9 
0.3 
0.5 
0.5 
0.4 
0.3 
0.4 
0.4 
0.5 
0.4 
0.3 
0.3 
0.1 
1.1 
0.7 
012 
0.2 
0.3 

NORMAL I ZED 
TEMP 

6.10 
0.10 
2.18 
0.33 
1.25 
1.55 
2.62 
0.12 
0 . 0 5  
3.28 

0.29 
0.20 
0.29 
1.84 
0.86 
3.78 
3.04 
0.55 
0.01 
5.06 
0.19 
0 . 0 7  
1.40 
4.66 
0 083 
0.38 
1.38 
0.23 
0.19 
0.15 
0.19 

5. a5 

0 . 0 8  
0.89 
1.28 
0.58 
0.97 
0.08 
0.21 
0.06 
0 076 
1.04 
3.91 
0.43 
1.97 
0.28 
0.13 
1.60 
01 1 7  
0.88 
1.55 
0.26 

. 

0 

+. 

. 

. 



T e s t  10 ,  run  119 (continued) 

INSTRUMENT 

. 

,a 

. 

. 
. 

w w  TC ON m o  o e . 2 ~  
W W  TC ON RCO 1 0 9 2 s  
W W  TC ON ROO 0 1 9 3 7  
W W  TC ON RGD 02 .37  
W W  TC ON ROO 0 8 1 3 7  
W W  TC ON ROD 1 4 . 3 7  
W W  TC O N  ROO 0 4 9 5 1  
W W  TC ON ROD 0 7 . 5 1  
W W  TC ON ROO 12.21 
W W  TC ON R O O  1 6 . 5 1  
W W  TC ON RCD 18 .51  
W W  TC ON RCD 03.62 
W W  TC ON R G O  C6.63 
W W  TC O N  RCO 1 0 1 6 3  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SE C 
A V G  

862.9  
E53 2 
8 9 1  06 
911.2 
8 8 1  00 
e 5 9 0 1  
8 6 1  0 5  
aa5.a 
e5802 
8 7 6  8 
895.4 

878.3 
e 6 1  06 

e69.a 

DUCT THERMOCOUPLES 
DUCT WALL x . c r  38.19 IN(DEG F )  845.9 
DUCT W A L L  TC.CP 5 2 . 1 9  IN 877 2 
DUCT k A L L  TC.CH 2 8 9 2 1  I N  e 5 2 0 8  
DUCT WALL TCqCF 4 3 - 2 1  I N  e 4 8 0  1 
DUCT WALL TCqCH 1 4 . 2 1  IN E5003 

TEST S E C T I C N  F O L I S I h G  THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
TS GUARD HTR--BOT 
TS HTR-BUT 
T S  SHELL-LOW C T R  
TS GUAPO HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LJP CTR 
TS HTR-UP CTR 
TS SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

848.9 
813.2 

855 . 9 
779 . 9 
758.2 

857.7 

877.0 
880.8 

a69,9 
e520 0 

8 7 2  5 
868.4 

REFERENCE BOX TFERMOCOUPLES 
1 5 0  DEG REF E C X  1(OEG F )  148 .2  
150 DEG REF @EX 2 148 .8  
1 5 0  DEG REF EOX 3 151 07 
150 OEG REF € O X  4 149.5 
1 5 0  DEG REF @ O X  5 147.9 

MISCELLANEOUS 
SOD PUMP SPEECCRPM) 684.9 
EXPANSION TANK L E V E L ( %  F U L L )  74.5 

ST C NORMAL1 ZED 
DEV TEMP 

0.4 
1.0 
0.4 
0.2 
0.4 
0.3 
0.2 
0.6 
0.1 
0.4 
0.1 
0.1 
0.4 
0.1 

0.60 
0.22 
1.72 
2.49 
1.31 
0.45 
0.55  
1.89 
0.42 
1.14 
1.87 
0.87 
1.20 
0.55 

0.8 -006 
0.2 1.16 
0.4 0.21 
0.6 0.03 
0.4 0.11 

0.7 
0.5 
0.6 
0.3 
0 . 5  
0.7 
0.4 
0.7 
0.7 
0.7 
1.6 
1.0 

1.1 
0.5 

0.4 
0.2 

0.8 

20.3 
0.2 
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T E S T  S E R I E S  l O ( H U N D L E  3 C ) :  TEST 10 RUN 121 01/09/78 14 28 0 

COND IT IONS: 
TEST SECTION F L O W :  0.61 L / S  ( 9.7 GFM) 
TEST SECTION POWER 

( 1  GOD HEATED) : 5.1  KW ( 9.6 K W / M / F C D b (  2.9 K W / F T / f O D )  

TEST SECTION I N L E T  TEMPERATURE 425 CEG C ( 707 D E h  F )  
TEST SECTION OUTLET TEMPERATURE: 433 CEG C ( 811 C E E  F )  

HEAT BALANCE:  

HEAT I N P U T  FROM 71 F U E L  P I N  ‘ IMULATORS: 5.1  KW 

FLCJW X SPoHEAT X ( T S  OUT TEMF - T S  I N  T E V P )  5.3 KW 
HEAT ABSORBED B Y  SODIUM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  103 .3  ts 

INSTRUMENT 

I- EATER POWER S( K W ) 
HTR POWER I N  ROD 2 1  
HTR POWER I N  RODS 8 .9 .10  
HTR POWER I N  RODS 14 ,15916  
HTR POWER I N  RODS 1 . 3 . 1 1 . 1 9  
HTR POWER I N  RODS 5 . 6 . 1 3 * 1 7  
HTR POWER IN R O D S  4 . 7 . 1 2 . i e  
HTR POWER I N  GODS 30.31  
HTR POWER I N  R O D S  24.25927928 
HTR POWER I N  RODS 3 3 . 3 4  
HTR POWER I N  RODS 2922936.37 

2 0 - S E C  
A VG 

5.1 
0.1 
0 . 1  
0.0 
0.1 
0 .0  

-0.0 
-0.3 
0.0 
0.0 

F L O W S  
TEST S E C T I O N ( T S )  FLOW I N ( G F M )  9.7 
T S  F L O W  OUT(GPM) 9. 6 
TS BYPASS FLOWtGPM) 2.0  
LOOP FLJW TOTAL(GPM) 9.9 
RADIATOR A I R  F L O W C C F M )  1 . 1  

PRES SUR ES 
T S  I N  P R E S S P S I G )  13. 8 
TS OUT P R E S S t P S I G )  6. 5 
PUMP OUT PRE I S (  P S I  G 1 8.5 
TS L I N E  PRESS I N t P S I G )  12.5 
EXP TANK ARGON P R E S S ( P S 1 G )  4 . 6  
T S  BYP L I N E  PRESS I N ( P S 1 G )  13.3 
T S  BYP L I N E  PRESS O U T ( P S 1 G )  10.0 

ST C 
DEV 

0 .O 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 

0 . 1  
0 .1  
0 .1  
0 . 2  
0 . 0  

0 .1  
0 .1  
0 . 1  
0 . 1  
0 . 0  
0.1 
0 .1  

. 

. 

. 
. 
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Test 10, r u n  1 2 1  ( con t inued)  

INSTRUMENT . 
, 

1 

. 

. 
.* 

0 

. 
e 

LCOP THERMOCOUPLES 
TEST SECT I N L E T  JELL(D5-C F) 
TEST SECT OUTLET WELL(DEG F) 
PUMP I N  P I P E  W A L L  TC 
PUMP OUT P I P E  WALL TC 
RAD I N  P I P E  k A L L  TC 
RAD OUT P I P E  W A L L  TC 

HEATER 
HTR 
HTR 
H TR 
H TR 
HTR 
HT2 
HTR 
HTR 
HTR 
H TR 
HTR 
HTR 
HTQ 
H TR 
HTR 
H Ti? 
H TR 
H T2 
H TR 
HTR 
H T9 
H TR 
H TR 
H TR 
HTR 
H TQ 
H TR 
H TR 
H TR 
HT9 
HTR 
H TR 
HTR 
H TR 
H TQ 
H T4 
HTR 
HTR 
H TR 
HTR 
H TR 
H TR 

I N T E R N A L  THERMOCOUPLE I 
TC I N  HTR Oa.12AB I N ( D E G  F )  
TC I N  HTR 1 3 ~ 1 2 A B  I N  
TC I N  HTR 18.12AB I N  
TC I N  HTR 22r12AB I N  
TC I N  HTR 08.12BC I N  
TC I N  HTR 13.126C I N  
TC I N  HTR 18r12BC I N  
TC I N  HTR 229128C I N  
TC I N  HTR 09.15AB I N  
TC I N  HTR 10.15BC I N  
TC I N  HTR 16.158C I N  
TC I N  HTR 25r156C I N  
TC I N  HTR 02.15.1 I N  
TC I N  HTR 03.15.1 I N  
TC I N  HTR C6.15.1 I N  
TC I N  HTR 15.15.1 I N  
TC I N  HTR 24.15.1 I N  
TC I N  HTR 33.1501 I N  
TC I N  HTR 36.15.1 I N  
TC I N  HTR 02.1504 I N  
TC I N  HTR 0 3 ~ 1 5 . 4  I N  
TC I N  HTR 06.15.4 I N  
TC I N  HTR 15.1504 I N  
TC I N  HTR 24.1504 I N  
TC I N  HTR 33.1504 I N  
TC I N  HTR 34.1504 I N  
TC I N  HTR 36.1504 I N  
TC I N  HTR 02.15.6 I N  
TC I N  HTR 03.1506 I N  
TC I N  HTR 06r15.6 I N  
TC I N  HTR 15.1506 I N  
TC I N  HTR 24.1506 I N  
TC I N  HTR 33.1506 I N  
TC I N  HTR 34.1506 I N  
TC I N  HTR 36.1506 I N  
TC I N  HTR 03.15.9 I N  
TC I N  HTR C6.15.9 I N  
TC I N  HTR 15.15.9 I N  
TC I N  HTR 24.1509 I N  
TC I N  HTR 33.1509 I N  
TC I N  HTR 34.1509 IN 
TC I N  HTR 36 .1509 I N  

2 0-SEC 
A V G  

797. 6 
81  1.8 
807.1 
783.3 
808.7 
783. B 

813.5 
797.7 
8 0 3 . 7  
812.4 
81  3.1 
797.8 
803.6 
81  1.1 
818.0 
801. 5 
797.5 
795.8 
805.0 
805.4 
799.4 
796.0 

78.1 
798.7 
809.4 
803. 2 
802.5 
799.4 
796. 0 
399.9 
798.8 
71 8.5 
809.6 
803.6 
801.5 
800.1 
795.4 
795.7 
797.6 
811.5 
811.7 
798. 2 
799.7 
795.4 
795.7 
797. 6 
799.0 
814.1 

NORMAL1 Z E ?  ST C 
DEV TEMP 

0.4 
0. 3 
4. 1 
1.2 
0.5 
0.7 

0.3 
0 0 3  
0.3 
0.4 
0 0 5  
0.5 
0.4 
0.9 
1.3 
0.9 
0.7 
0 09 
0.4 
0.4 
0.3 
0.4 
0 00 
0.9 
0.6 
1.2 
0.4 
0.3 
0.5 
1.0 
1.2 

98.0 
0.6 
0.3 
0.4 
0.3 
0.5 
0.7 
0.3 

10.1 
1.2 
1.3 
0 07 
0.5 
0.4 
0 0 3  
2.1 
2.1 

1.11 
0.01 
0.43 
1 e 0 4  
1.09 
0.02 
0.42 
0 095 
1.43 
0.28 -. 00 
- 0  13 
0.52 
0.55 
0.13 -. 11 *+*+ 
0.08 
0.83 
0 e 40 
0 . 34 
0.12 -. 11 
++ ** 
0 e C 9  *+** 
0.@4 
0.42 
0 .28  
0.18 
- 0  15 
- 0  13 
-e00 
0 -98 
0.99 
0.04  
0.15 -. 15 
- e  13 
-000 
0.10 
1.16 
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T e s t  10, run 1 2 1  (cont inued)  

INSTRUMENT 

HTR TC IN HTR 04.16.1 
HTR TC IN HTR 05.16.1 
HTR TC IN HTR C7.16.1 
HTR T C  IN HTR 21.1601 
HTR TC IN HTR 27.1601 
HTR TC I N  HTR 04.1604 
HTR TC IN HTR 05.1604 
HTR TC IN HTR 07.1604 
HTR TC IN HTR 21.1604 
HTR TC IN HTR 27916.4 
HTR TC IN HTR 04.1606 
HTR TC IN HTR 05.1606 
HTR TC IN HTR C7.16.6 
HTR TC IN HTR 21.1606 
HTR TC IN HTR 27.1606 
HT? TC IN HTR 04.1609 
HTR TC IN HTR 07.1609 
HTR TC IN HTR 21.1609 
HTR TC IN HTR 27.1609 
HTR TC IN HTR 11 l8AB 
HTR TC IN HTR 12.18AB 
HTR TC IN HTR 14.1888 
HTR TC IN HTR 30r18AB 
HTR TC IN HTR l l r 1 8 B C  
HTR TC IN HTR 1 2 r l 8 8 C  
HTR TC IN HTR 1 4 ~ 1 8 B C  
HTR TC IN HTR 1 7 ~ 1 8 B C  
HT? TC IN HTR 30r18BC 

IN 
IN 
I N  
IN 
IN 
I N  
I N  
IN 
IN 
IN 
IN 
I N  
IN 
IN 
IN 
I N  
IN 
I N  
IN 
IN 
IN 
I N  
IN 
IN 
IN 
IN 
IN 
IN 

W I R E  WRAP ThERMOCOUPLES 
W W  T C  O N  HTR 12.-1 IN<DEG F) 
W W  TC ON HTR 169-1 IN 
W W  TC ON HTR 12.01 IN 
W W  TC O V  HTR 16.09 I N  
W W  TC ON HTR 0 4 - 1 1  IN 
W u l  TC ON HTR 05.11 I N  
W W  TC ON HTR 13.11 IN 
W W  TC ON HTR 17911 I N  
W W  TC ON HTR 28.11 IN 
W W  TC ON HTR 31.11 IN 
W W  TC ON HTR 03.13 IN 
W W  TC ON HTR 13.13 XN 
W W  TC ON HTR 15.13 IN 
W W  TC ON HTR 17.13 IN 
W W  TC ON HTR 22.13 IN 
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 03.15 IN 
W W  TC O N  HTR 08.15 I N  
W W  TC ON HTR 10.15 IN 
W W  TC ON HTR 15.15 IN 
W W  TC O N  HTR 19.15 IN 

2 0-SEC ST C NORMAL1 ZED 
A VG DEV T EMP 

799.3 
799.4 
003.8 
874.0 
796.6 
800.5 
799.7 
803.7 
87 6. 2 
796.5 
799.8 
799.0 
804.7 
807.0 
795. 6 
799.7 
904.2 
e050 0 
794.8 

795.7 
003.1 
006.2 
799.4 
797.0 
780.4 
790.2 
804.0 

798.7 

80 0.8 
798.5 
798.9 
000.0 
801 . 1 
799.3 
799.2 
000.4 
801.0 
790.8 
798.1 
799.6 
799.0 
800.0 
843.9 
007.2 
800.2 
822.0 
802.0 
799. 6 
807.8 

0.5 
0.3 
0 e 5  

0.5 
l o 0  
0.6 
0.4 
0.9 
0.4 
0.6 
0.6 
0.4 
0.4 
0.9 
0.6 
3.6 
0.4 
0.8 
0.7 
0 0 6  
0.9 
1.8 
7 07 
0.6 
0.9 
4.0 
0.4 
7.6 

4.0 
0. 4 
0. 4 
0.5 
0.4 
0.3 
0.4 
0.3 
0.4 
0 .  5 
0.8 
0.4 
0.5 
0.4 
1.2 
0.5 
1.0 
2.1 
0.5 
0.3 
0.4 

0.12 
0. 13 
0 0 4 4  
5.37 
- 0  0 7  
0.20 
0 .  15 
0 043 
5.52 
- 0  09 
0. 15 
0 . 10 
0 . 50 
6. 20 
- 0  14 
0.15 
0 0 4 6  
6. 14 
- 0  20 
0 0 0 8  
- 0  14 
0.39 
0.60 
0. 13 
-004 - * 65 
0.04 
0 . 4s 

0.23 
0.06 
0.09 

0.24 
o s  12 
0.11 
0.19 
0.24 
0.08 
0.03 
0. 14 
0.10 

3. 2 5  
0 067 
0 .  18 
1.71 
0.31 
0.14 
0.72 

0.17 

0.17 

. 

*. 
. 

. 
1 
c 
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T e s t  10, run 121 (cont inued)  

INSTRUMENT 

0 
4 

. 

W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC OV HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC 03 H T R  
W W  TC ON HTR 
W W  TC O V  HTI? 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
WV TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
C W  T C  ON ROD 
W W  TC ON ROD 
W W  TC GN ROD 
W W  TC ON 400 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  T C  OY P O D  
W W  TC ON ROO 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC OY ROD 

25.15 IN 
26.15 IN 
01.17 I N  
02.17 I N  
02.17 IN 
C8.17 I N  
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 IN 
33.17 I N  
37.17 I N  
C6.19 I N  
07.19 IN 
07.19 IN 
09.19 I N  
14.19 I N  
18.19 IN 
27.19 I N  
30.19 I N  
34.19 I N  
36.19 IN 
37.19 I N  
05.21 IN 
06.21 IN 

E:::: :.">IF 
25.21 I N  
27.21 I N  
30.21 I N  
33.21 IN 
34.21 I N  
04.23 I N  
09.23 I N  
14.23 I N  
24.23 I N  
28.23 I N  
31.23 IN 
01.25 IN 
02.25 IN 
05.25 I N  
C8.25 XN 
14.25 I N  
04.27 I N  
07.27 I N  
12.27 IN 
16.27 I N  
lE.27 I N  
03.29 IN 
06.29 I N  

2 0 - S E C  ST D N O R M A L  I Z f O  
A VG DEV T E Y P  

800.2 
810.9 
801 5 
81 8. 8 
81 3.9 
834.3 
800.4 
799.4 
805.5 
822. 8 
864.4 
811.9 
801.5 
840.9 
801.1 
81 3.6 
81 0. 8 
818.1 
799.1 
811.0 
803.3 
799.4 
800.8 
824.1 
837.9 
801.1 
802.7 
844.5 
804.8 
802.5 
803.1 
799.3 
802 9 
814.3 
805.1 
844.2 
799.2 
805.3 
799.6 
803.7 
802.1 
ai 5.9 
803.6 
836.0 
802.6 
800.3 
806.8 
803.0 
806. 8 
813.5 
801.7 
802.0 

0.5 
1.0 
0.5 
0.5 
0.4 
0. 9 
0.4 
0.3 
0.5 
0. 4 
0.5 
1.1 
0.5 
1.4 
0.3 
0.4 
0.4 
1 08 
0.4 
0.4 
0.4 
0. 3 
0.8 
0.7 
0 07 
0.2 
0.4 
0.4 
0.4 
0. 5 
0.5 
0.4 
1.0 
1.1 
0.5 
0.8 
0.5 
0. 3 
0.4 
0.4 
0.3 
0. 3 
0.1 
0.3 
0.3 
0.2 
1.3 
0.7 
0.2 
0.2 
0.4 
0.3 

0. 18 
0 0 9 3  
0 28 
1 . 49 
1. 14 
2.58 
0 . 20 
0 0  13 
0.55 
1.77 
4. e9 
1.00 
0.28 
3.04 
0.25 
1.12 
0.93 
1. 44 
0.11 
0.94 
0.40 
0.13 
0.23 
l e e 6  
2. 63 
0.24 
0.76 
3. IO 
0.50 
0 . 34 
0 . 39 
0.12 
0 . 37 
1.18 
0.53 
3.27 
0.11 
0.54 
0 1  14 
0.43 
0 .t2 
1 29 
0.42 
2.70 
0. 35 
0. 19 
0.€5 
0 28 
0.65 
1.12 
0. 29 
0.21 
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Test 10, run 121 (continued) 

INSTRUMENT 

W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OM 
W W  TC ON 
wu l  TC ou 
W W  TC ON 

ROD 
ROD 
ROD 
ROD 
GOO 
ROD 
ROD 
ROD 
ROD 

OD 
ROD 
ROD 
ROD 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 I N  
14.37 I N  
C4.51 I N  
C7.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
C3.63 I N  
C6.63 I N  
10.63 IN 

2 0-SE C 
AVG 

806.3 
808.5 
821 1 
831.0 
804.4 
804.4 
814.5 
806.5 
81 0.2 
818.1 
809.4 
809.4 
809.0 

DUCT THERMOCOUPLES 
DUCT WALL TC 9CH 38.19 I N (  DEG F) 798.1 
DUCT WALL TC.CH 53.19 I N  818.5 
DUCT WALL TC .CH 28.21 I N  841.1 
DUCT WALL T C r C H  43.21 I N  799.1 
DUCT WALL TC.CH 44.21 I N  800.5 

T E S T  S E C T I O N  H O b S I N G  THERMOCOLPLES 
T S  SHELL-BOT(DEG F)  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LO W C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP C T R  
T S  SHELL-TOP 
T S  GUAR0 HTR-TOP 
TS HTR-TOP 

798.0 
764.9 
709.8 
809.6 
828.4 
774.0 
81 7.4 
832 6 
816.7 
809.2 
809.7 
792.2 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  BOX l(DZG F) 147.8 
150 DEG R E F  BOX 2 148.9 
150 OEG R E F  B O X  3 151.6 
150 DEG R E F  BOX 4 149.6 
150 DEG R E F  B O X  5 148.0 

M I S C E L L A N E O U S  
SOD PUMP SPEEDtRPM) 492.3 
E X P A N S I O N  TANK L E V E L (  X FULL) 73.3 

ST C 
DEV 

0.9 
0.2 
0.4 
0.3 
0.1 
0.1 
0.5 
0.7 
0.4 
0.5 
0.2 
0.4 
0.8 

0.9 
0.0 
0.4 
0.8 
0.4 

0.5 
0.6 
0.6 
0.4 
1.0 
0.6 
0.4 
1.0 
0.9 
1.0 
1.3 
1 e4 

1.0 
0.8 
0.7 
0.6 
0.3 

15.9 
0.2 

NORMAL I ZED 
T EYP 

O e E l  
0.77 
1 e 6 5  
2.25 
0.48 
0.49  
1. 19 
0 . 6 3  
0.88 
1.44 
0.83 
0.83 
0.80 

0.04 
1 e 4 7  
3.06 
0.10 
0 20 

. 

r, 

. 

a ' 
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T E S T  S E R I E S  lo( BUNDLE 3 C )  : TEST 10 RUN 122 01/17/78 15 20 31 

* 

c 

4 

** 

. 

COND I T  I O N  S :  
TEST S E C T I O N  FLOU:  0.62 L I S  ( 9.9 GFM) 
TEST SECTION POWER 

( 1  ROD HEATED) : 5.1 KW ( 9.5 KW/M/FOC)(  2.9 KW/FT/c iOC) 

TEST SECTION I N L E T  TEMPERATURE : 448 CEG C ( 839 DEE F )  
TEST S E C T I O N  OUTLET TEMPERATURE : 455 CEG C ( 852 DEG F )  

HEAT BALANCE:  

HEAT I N P U T  FROM 31 F U E L  P I N  SIMULATORS: 
b E 4 T  ABSORBED B Y SOD1 UM= 

% O F  I N P U T  HEAT ACCOUNTED FOR: 
FLOW X SPeHEAT X ( T S  OUT TEMP - T S  I h  T E M F )  

INSTRUMENT 

. 

. 
6 

e 

I-EATER POWERS(K W )  
HTR POWER I N  GOD 22 
HTR POWER I N  RODS 8.9.10 
HTR POWER I N  RODS 1 4 ~ 1 5 ~ 1 6  
HTR POWER IN RODS 1~3~11.19 
HTR POWER I N  RODS 5~6.13~17 
HTR POWER I N  RODS 497.12.18 
HTR POWER I N  RODS 30.31 
HTR POWER IN RODS 24.25927~28 
HTQ POWER I N  RODS 33934 
HTR POWER I N  RODS 2.21 ,36937 

FLOWS 
T E S T  S E C T I O N ( T S )  F L O W  I N ( G F M )  
T S  F L O W  OUT( GPM) 
T S  BYPASS FLOW(GPM) 
LOOP F L O W  TO T A L  ( GPM 
RADIATOR A I R  F L O W ( C F M )  

PRESSURES 
T S  I N  P R E I S ( P S 1 G )  
T S  OUT P R E S S t P S I G )  
PUMP OUT P R E S S ( P S I G 1  
TS L I N E  P R E S S  I N ( P S 1 G )  
EXP TANK ARGON P R E S S ( P S 1 G )  
TS BYP L I N E  PRESS I N ( P S 1 G )  
T S  BYP L I N E  PRESS O U T ( P S 1 G )  

20 -SEC 
A VG 

5.1 
0.1 
0.0 
0.0 
0.1 
0.0 

-0.0 
-3.4 
-0.0 
0.0 

9.9 
9.9 
1.4 
10.0 
1.1 

12.6 
5.9 

11.5 
2.3 
12.7 
9.3 

7 .  a 

5.1 KW 

5 . 0  KW 
98.4 % 

ST 0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
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Test 10, run 122 (continued) 

INSTRUMENT 

C O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  WELLtDEG F )  
T E S T  SECT O U T L E T  WELLtDEG F )  
PUMP I N  P I P E  WALL TC 
PUMP OUT P I P E  W A L L  TC 
RAD I N  P I P E  CALL TC 
RAD OUT P I P E  WALL T C  

HEATER 
HTR 
HTR 
HTR 
H TR 
H TR 
HTR 
HTR 
H T 4  
HTR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
HYR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
ti TR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
H TR 
HTR 
HTR 
H TR 
H T4 
H TR 
H TR 
HTR 
H T 9  
H TR 
H TR 

INTERNAL THERMOCOUPLES 
TC I N  HTR O8.12AB IN(DEG F )  
T C  I N  HTR 13.12AB I N  
T C  I N  HTR 18.12AB I N  
TC I N  HTR 22912AB I N  
T C  I N  H T R  08.12BC I N  
T C  I N  H T R  13r128C I N  
TC I N  H T R  lEe12BC I N  
TC I N  HTR 22.12BC I N  
T C  I N  HTR 09e15AB I N  
TC I N  HTR 10.15BC I N  
TC I N  HTR 16e15BC I N  
TC I N  HTR 25.15BC I N  
TC I N  H T R  02.15.1 I N  
TC I N  HTR 03.15.1 I N  
TC I N  H T R  0 0 ~ 1 5 . 1  I N  
T C  I N  HTR 15.1501 I N  
TC I N  HTR 24.15.1 I N  
TC I N  H T R  3 3 ~ 1 5 . 1  I N  
TC I N  HTR 36915.1 I N  
T C  I N  H T R  02.15.4 I N  
T C  I N  H T R  03e15.4 I N  
TC I N  H T R  06.15.4 I N  
TC I N  H T R  15r15.4 I N  
TC I N  H T R  24.1504 I N  
TC I N  HTR 33.1504 I N  
TC I N  H T R  34.1504 I N  
TC I N  H T R  36.15.4 I N  
TC I N  H T R  02.15.6 I N  
TC I N  H T R  03.15.6 I N  
TC I N  H T R  06.15.6 I N  
TC I N  H T R  15915.6 I N  
T C  I N  HTR 24.1506 I N  
TC I N  HTR 33.15.6 I N  
TC I N  H T R  34.1506 I N  
TC I N  H T R  36.1506 I N  
T C  I N  H T R  03.1509 I N  
TC I N  H T R  06.15.9 I N  
TC I N  H T R  15915.9 I N  
TC I N  HTR 24.1509 I N  
TC I N  H T R  33.1509 I N  
TC I N  HTR 34.15.9 I N  
TC I N  HTR 36.1509 I N  

2 0 - S E C  
A VG 

839.2 
852.7 
847.7 

849.0 
826.0 

824.7 

848.6 
838. a 
e4 0. 4 
915.4 
848.5 
838.6 
840.6 
913.4 
838.4 

e37. 6 
837.2 
844.5 

841.3 
837.2 
840.1 
839.3 
843.9 

850.4 

844. a 

843. a 
843.7 
840.5 
836.7 
839.2 
839.3 
868.0 
043.3 
e44.9 

841 4 
836.4 
04 0.4 

843.6 

838. a 
843.4 
843.4 
840.5 
041 e3 
836.6 
839. 6 
837.2 

043.6 
830.9 

ST C N O R M A L I Z E D  
DEV TEMP 

0.4 
0.4 
4.3 
1.0 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.6 
0.4 
1.0 
8.7 
0.4 
0.5 
0.7 
0.4 
0.4 
0.5 
0.5 

0 .2  
0.5 
0.5 
0 a 6  

0.6 
0.5 
0.8 
0.3 
2.3 
0.2 
0.2 
0.5  
0.4 
0.4 
0.5 
0.6 
4.4 
0 07 
2.2 
0.4 
0.4 
0.4 
0.4 
0.5 
1.1 

0 . 8  

o . 70 
- 0 0 3  
0.09 
5.65 
0.69 
- 0  05 
0.10 
5.51 
- 0  06 
0.83 -. 12 
- 0  15 
0.40 
0.41 
0. 16 -. 15 
0 . 97 
0.00 
0. 34 
0 . 34 
0 m 3 3  
0.10 
- a  19 
-000 
0.01 
2.14 
0 .30  
0 0 4 2  
0.33 
0.16 -. 2 1  
0 . 09 
- a  03 
0.31 
0.?1 
0.10 
0.15 
- 0  19 
0.03 
- 0  15 
- 0 0 2  
0.12 

Ir 

* 
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Tes t  10 ,  r u n  1 2 2  ( c o n t i n u e d )  

I N S T R U M E N T  

t 

4 

* 

. . 
. 

HTR TC I N  HTR 04.16.1 I N  
HTR TC I N  H T R  05.16.1 I N  
HTQ TC I N  H T R  0 7 ~ 1 6 . 1  I N  
HTR TC I N  HTR 21.16.1 I N  
HTQ TC I N  HTR 27.1601 I N  
H T R  TC I N  H T R  04.1604 I N  
HTR TC I N  H T R  05.16.4 I N  
H I R  T C  I N  H T R  07r16.4 I N  
HTR TC I N  H T R  21.1604 I N  
HTR TC I N  H T R  27.1604 I N  
HTR TC I N  H T R  04.16.6 I N  
HTR TC I N  H T R  05.1606 I N  
HTR TC I N  H T R  07.1606 I N  
HTR TC I N  H T R  21.1606 I N  
HTR TC I N  H T R  27.1606 I N  
HTR TC I N  HTR 04r16.9 I N  
HTR TC I N  HTR 07916.9 I N  
HTR TC I N  H T R  21.1609 I N  
HTR TC I N  HTR 27.1609 I N  
HTR TC I N  HTR l l r l 8 A B  I N  
HTR TC I N  H T R  12.18AB I N  
HTR TC I N  HTR 14.18AB I N  
HTR TC I N  HTR 30.18AB I N  
HTR TC I N  HTR 1 1 ~ 1 8 B C  I N  
HTR TC I N  HTR 12.10BC I N  
HTR TC I N  HTR 14.18BC I N  
HTR TC I N  HTR 17r18BC I N  
HTR TC I N  H T R  30.18BC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 12.-1 I N ( D E G  F)  
W W  TC ON HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
WN TC DM HTR G5.11 I N  
W W  T C  ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 31911 I N  
W W  TC ON HTR 03.13 I N  
W W  TC ON HTR 13.13 I N  
W W  TC O V  HTR 15.13 I N  
W W  TC 0'4 HTR 17.13 I N  
W W  TC O V  HTR 22.13 I N  
W W  TC ON HTR 01.15 I N  
UW T C  O V  HTR 03.15 I N  
W W  TC OV HTR C8.15 I N  
W W  TC O Y  HTR 10115 I N  
W W  TC O V  HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  

2 0-SEC ST C N O R M A L 1  2 E 3  
A V G  DEV T E M P  

840.9 
841.2 
643.0 
035.8 
838.0 
840.0 
e400 8 
844.0 
883.2 
838.1 
842.3 
841 1 
844.1 
883.4 
837.2 
841.7 
044. 0 
883.1 
036. 9 
841.4 
037. 3 
851.9 
827.0 
841.4 
038. 0 
934.5 
837.9 
e250 3 

040.9 
841.0 
840.0 
842.1 
842.0 
840.5 
840.0 
841 0 4  
843.4 
039. 7 
e40.6 
840.9 
040.5 
841 4 
916.0 
e470 5 
843.5 
849.1 
849.9 
040. 0 
e46 . 6 

0.6 
0.4 
0.6 
1.2 
0.9 
0.8 
0.7 
0. 6 
2.5 
0.7 
0.4 
0.4 
0.4 
3.5 
0.8 
0 07 
0.4 
3.0 
0.7 
0.4 
0.6 
9.9 
7.4 
0.4 
0.6 

10.5 
0.4 
7.2 

2.1 
0.4 
3. 0 
0.5 
0.6 
0.4 
0 .  3 
0 .  4 
0.3 
0.5 
1.2 
0.2 
0 . 5  
0.4 
0. 5 
0.2 
0.5 
0.7 
1.4 
0. 3 
0.3 

0.12 
0.15 
0 . 24 
3. 46 
- 0  09 
0.06 
0.11 
0 036  
3 . 2 7  
- 0  08 
0. 2 3  
0. 14 
0. 36 
3.20 
- 0  15 
0. 19 
0.41 
3 e 2 6  -. 17 
0.16 
- 0  14 
0.94 
- 0  85  
0. 16 
-e 09 -. 10 *+ ** 
7.07  

0.12 
0. 13 
0. 06 
0.21 
0 . 27 
0.10 
0.12 
0. 16 
0.21 
0.03 
0.11 
0.12 
0.10 
0 .  16 
5 . 7 0  
0.61 
0.22 
0.74 
0.79 
0.12 
0 . 55 
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T e s t  10,  run  122  ( con t inued)  

INSTRUMENT 

W W  TC O V  HTR 
W W  TC O Y  HTR 
W W  TC O V  HTR 
W W  TC A J  HTR 
W W  TC OP HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC 01 HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC OY HTR 
W W  TC O Y  HTP 
W W  TC 01 HTR 
W W  TC A J  HTR 
W W  TC OP HTR 
W W  TC O Y  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O V  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC O Y  HTR 
W W  TC OW HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  7C O\( HTR 
W W  TC O V  HTR 
W W  TC O Y  HTR 
W W  TC ON HTR 
W W  TC 0\1 HTR 
W W  TC DV HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC OV ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  OV ROD 
W W  TC ON ROD 
W W  TC O V  ROD 

25.15 I N  
36.15 I N  
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 I N  
33.17 I N  
37.17 I N  
06919 I N  
07.19 I N  
C7.19 I N  
09.19 I N  
14.19 I N  
18.19 I N  
27919 I N  
30.19 I N  
34.19 I N  
36.19 I N  
37.19 I N  
05.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 I N  
27.22 I N  
30.21 IN 
33.21 I N  
34.21 I N  
04.23 XN 
09.23 I N  
14.23 I N  
24.23 I N  
28.23 I N  
31.23 I N  
01.25 I N  
02.25 I N  
0 5 r 2 5  I N  
C8.25 I N  
14.25 I N  
C4.27 I N  
C7.27 I N  
12.27 I N  
1 6 - 2 7  I N  
18.27 I N  
03.29 I N  
06.29 I N  

2 0 - S E C  
AVG 

842.9 
845.7 
841 0 7  
853.9 
850.3 
860.0 
843.9 
841 e4 
845.0 
852.4 
897.0 
883.4 
842.8 
869. 9 
842.0 
84 8.3 
846.0 
881 1 
E4008  
848.4 
845.6 
E4008 
839.0 
855.3 

841.7 
842.5 
892. 8 
849.7 
845.6 
845. 6 
840.6 
841 e 9  
846.7 
846. 0 

879. o 

886.7 

853. o 
840. 6 

840. 8 
842. 6 
841 0 5  
a51 . 1 
845.5 
871 5 
044.9 
841.6 
846.3 
e450 6 
846. 4 
850.8 
844. 4 
841 0 9  

ST C 
DEV 

0.4 
1.3 
0.5 
0.4 
0.4 
0.3 
0.6 
0.5 
0.3 
0. 3 
0.9 
0.5 
0.6 
1.1 
0.5 
0.4 
0.6 
0.4 
0.3 
0.4 
0.5 
0.3 
1.2 
0.8 
0 0 6  
0.2 
0.4 
1.1 
0. 4 
0. 8 
0.5 
0.4 
0.8  
1.1 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.0 
0.3 
0.2 
1.2 
1.2 
0 07  
0.2 
0. 4 
0.3 

N O G M A L I Z E D  
T E M P  

0.28 
0.48 
0.19 
1 . 09 
0.82 
1. 54 
0 . 35 
0 e 16 
0.43 
0.98 
4.29 
3.  28  
0.26 
2. 28 
0.21 
0.67 
0.50 
3.11 
0.12 
0.68 
0.47 
0.12 
- 0 3 1  
1 19 
2. s5 
0. 18 
0.24 
3.98 
0.78 
0.47 
0.47  
0.11 
0.20 
0.56 
0.51 
3.53 
0.11 
1 03 
0.12 
0. i s  
0.17 
0.38 
0.47 
2.39 
0.42 
0.18 
0. E2 
0 . 4 7  
0 . E 3  
0.96 
0.39 
0.20 

rc 

* 

I 

. . 
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T e s t  10 ,  run  1 2 2  ( con t inued)  

c 

* 
t 

. 

c 

INSTRUMENT 

W W  TC 0\1 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

ROD 10.29 I N  
ROD 01.37 I N  
ROD 02.37 I N  
ROD C8.37 I N  
ROD 14.37 I N  
ROD 04.51 I N  
GOD 07.51 I N  
ROD 12.51 I N  
ROD 16.51 I N  
ROD 18.51 I N  
ROD 03.43 I N  
ROD 06.63 I N  
ROD 10.63 I N  

2 0-SE C 
A VG 

853.2 
846.6 
859.8 
871 5 
846.6 
845.0 
853.7 
049.2 
850. 0 
856.7 
850.9 
849.0 
853.3 

CUCT T HERWDCOUP L E  S 
DUCT W A L L  TC.CH 38.19 I N ( D E G  F )  839.5 
DUCT W A L L  TCmCH 53.19 I N  e500 1 
DUCT W A L L  TCeCH 28.21 I N  878.1 
DUCT W A L L  TC .CH 43.21 I N  840.3 
DUCT WALL TC .CH 40.21 I N  841.9 

T E S T  S E C T I O N  H O L S I  NG THERMOC CUPLES 
T S  
T S  
7 s  
T S  
T S  
T S  
T S  
T S  
TS 
T S  
T S  
TS 

SHELL -BOT (DEG F b 
GUARD HTR-BO T 
HTR-8 0 T 

GUARD HTR-LOW CTR 
HTR-LO W C 7 8  
SHELL-UP CTR 
GUARD HTR-LP CTR 
HTR-UP CTR 
SHELL - TOP 
GUARD HTR-TOP 
HTR-TOP 

SHELL-LOW CTR 

840.5 
810.1 
757.9 
855.6 
854.6 
778.8 
859.8 
872.7 
848.4 
e51 8 
861.6 
865.0 

F; EFERENCE B O X  THERMOCOUPLES 
150 DEG REF BOX l ( D c G  F) 147.7 
150 DEG GEF eox 2 148.2 
150 DEG REF B O X  3 151.8 
153 DEG REF BOX 4 149.2 
150 DEG REF BOX 5 146. 5 

M I S C E L L A N E O U S  
SOD PUMP SPEEDtRPM) 492.4 
EXPANSION TANK L E V E L (  % F U L L )  74.7 

ST C 
DEV 

1.2 
0.2 
0.2 
0 .  I 
0.3 
0.0 
0.5 
0.2 
0.1 
0. 5 
0.2 
0.3 
0.1 

0.9 
0.2 
0.2 
0. 9 
0.4 

0.5 
0.4 
0.5 
0.3 
1.0 
0.5 
0.4 
0.8 
0. 9 
0 .  9 
1.7 
1.4 

1.1 
0.8 
0.9 
0. 5 
0 .  4 

12.6 
0.1 

NORMAL1 ZED 
T E V P  

1.04 
0. 55 
1.53 
2. 39 
0 . 5 5  
0.43 
1.07 
0.74 
o.e:, 
1 30 
0.37 
0.72 
1.05 

0.02 
0.00 
2.89 
0.08 
0 . 20 



1 6 6  

TEST S E R I E S  1 0 ( E U N D L E  3 C ) :  T E S T  1 0  RUN 1 2 4  0 1 / 1 8 / 7 8  11 2 46 

C O N D I T I O N S :  
TEST S E C T I G N  FLOW: 0.62 L / S  ( 9.8 CPM) 
TEST SECTION PCkER 

(1  ROC I -EATEC) :  5.1 KW ( 9.6 KW/M/ROD) ( 2.9 KW/FT/R@D) 

TEST S E C T I C N  I N L E T  TEMPERATURE: 4 4 3  DEG C ( 831 OEG F) 
TEST S E C T I C N  CUTLET TEMPERATURE: 4 5 1  DEG C ( 844 DEG F) 

EEAT BALANCE: 

HEAT I N P U T  FROM 21  F U E L  P I N  SIMULATORS: 5.1 KW 
HEAT ABSORBED BY SCDIUM= 

FLOW X SPsHEAT > ( T S  OUT TEMP - T S  I N  TEMP) 5.0 KW 
X OF I N P U T  HEAT ACCCUNTED F O R :  98.8 x 

INSTRUMENT 

HEATER POWERS(Kkr) 
HTR POWER I N  R O O  2 4  
HTR POWER I N  RODS 8.9910 
HTR POWER I N  G @ C S  14.15916 
HTR POWER I N  REDS 1 9 3 9 1 1 . 1 9  
HTR POWER IN ROOS 596913.17 
HTR POWER I N  GODS 4 9 7 9 1 2 9 1 8  
HTR POWER I N  R O D S  3 0 9 3 1  
HTR POWER IN RODS 2 - 2 5 9 2 7 . 2 8  
HTR POWER I N  R O D S  3 1 9 3 4  
HTR POWER I N  RCDS 21922936937 

20-SEC 
AVG 

5.1 
0.1 
0. 1 
0.0 
0.1 
0.0 

-0.0 
-0.3 
-0.0 
0.0 

FLOWS 
TEST S E C T I C N ( T S )  F L O W  1 N t G P M )  9.8 
T S  F L O W  OUT<GPM) 9.8 
T S  BYPASS FLOWtGPM) -0.2 
LOOP FLCW TOTAL(GPM1 9.9 
RADIATOR A I R  FLOk(CFM) 1.2 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  12.8 
T S  OUT P R E S S ( P S 1 G )  6.0 
PUMP OUT P R E Z S t P S I G )  7.9 
T S  L I N E  PRESS I N ( P S 1 G )  11.7 
E X P  TANK ARGON PRESS(PS1G)  2-4 
T S  BYP L I N E  PRESS I N ( P S 1 G )  12.8 
T S  B Y P  L I N E  PRESS O L T f P S I G )  9.5 

ST D 
DEV 

0.0 
0. 0 
0.0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0 . 0  

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 

z 

1 
8 

., 
. 

. 
. . 
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T e s t  L O ,  r u n  124 (continued) 

INSTRUMENT 

b 

. 

. 

20-SEC 
A V G  

LOOP THERMOCOUPLES 
TEST SECT INLET YIELLtDEG F )  8 3 1 . 1  
TEST SECT OUTLET WELL(DEG F )  844.7 
PUMP I N  P I P E  WALL TC e37. a 
PUMP OUT P IPE & A L L  TC 814.9 
RAD I N  P I P E  W A L L  TC 839.2 
RAD OUT P I P E  WALL TC E1508  

hE ATER I NT ERN A L  T HERY OCOUPLE S 
HTR TC I N  ETR C8rl2AB INCDEG F )  
HTR TC I N  kTR 13,lZAB I N  
HTR T C  I N  HTR l e r 1 2 A B  I N  
HTR TC I N  HTR 22912AB I N  
HTR T C  IN HTR a a . 1 2 ~ ~  IN 
HTR TC I N  ETR 131128C I N  
HTR TC I N  k T R  l e9129C I N  
HTR TC I N  ETR L'2.12BC I N  
HTR TC I N  hTR CS,15AB I N  
HTR TC I N  bTR 1C.lSBC I N  
HTR TC I N  PTR 169158C SN 
HTR TC I N  HTR 25r15eC I N  
HTR TC I N  FTR 0291501 I N  
HTR TC I N  HTR 0 3 r l 5 . l  I N  
HTR T C  I N  kTR 06r15.1 I N  
HTR TC I N  ETR 1 2 ~ 1 5 ~ 1  I N  
HTR TC I N  FTR 24,1501 I N  
HTR TC I N  h T R  33.12.1 I N  
HTR TC I N  HTR 36.1501 I N  
HTR T C  IN ~ T R  02.15.4 IN 
HTR T C  I N  I'TR 03915.4 I N  
HTR TC I N  kTR C6915.4 I N  
HTR TC I N  HTP 15915.4 I N  
HTR TC I N  HTR 24.15-4 I N  
HTR T C  I N  HTR 33.1504 I N  
HTR TC I N  hTR 24.1504 I N  
HTR TC I N  HTR 36915.4 I N  
HTR T C  I N  kTR 02,1506 I N  
HTR TC I N  I-TR 0 3 9 1 5 . 6  I N  
hTR TC I N  HTR 06r15.6 I N  
HTR TC LN HTR 1E.15.6 I N  
HTR TC I N  HTR 24915.6 I N  
HTR TC I N  HTR 239 15.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  FTR 26915.6 I N  
HTR TC I N  ETR 03915.9 I N  
HTR TC IN HTR a6.is.9 IN 
HTR T C  I N  PTR 1E.lEI.F I N  
HTR TC I N  HTR 24115.9 I N  
HTR TC I N  HTR 23915.9 I N  
HTR TC I N  HTR 34.15.S I N  

e340  1 

e29.9 

834.3 
e30.4 
830. 3 

830.7 

839.3 

845.1 
826. 1 
844.2 

850.3 
833.3 
a35. i 

829.4 

E320  1 
e2902 
909.5 
e3009 
831.0 
a32 . 6 
e3o.a 
a28.6 

e3o.a 
845. a 

e33.6 

912.8 

830.2 
e34.4 
835.6 
e 3 1 0 5  
a28 . 4 

830. o 
1233. a 

917.5 

830. 1 
833.7 
e3i.a 
828.4 

828. a 
828.9 

917.6 

NORMAL1 Z E D  
TEMP 

ST D 
DEV 

0.4 
01 4 
4.4 
0.9 
0. 1 
0.6 

0.5 
0.4 
0 0 4  
6 03 
0.5 
0.6 
0.4 
1.3 
8.9 
0 . 5  
0.6 
1.a 
0.6 
0.3 
0.5 
0.3 
0.6 
0.2 
00 6 
1.8 
1.4 
1.0 
0.7 
0.7 
0.4 

44.8 
0.4 
0.3 
0 . 5  
0.5 
0.6 
0.7 
0.3 
80 1 
0.5 
1.2 
0.2 
0 . 5  
0.3 
0.4 
1.2 

0.22 
-803 
-000 
0160 
0.23 
- 0 0 5  
- 0  06 
1.03 -. 37 
0 096 -. 12 
1.41 
0.16 
0.30 
0.07 
- 0  14 
5.75 
-001 
-001 
0.1 1 
0.18 
-002 -. 18 
5.99 
-002 
1.08 
- 0  06 
0.24 
0.33 
0.03 
- 0  20 
6.34 

0.20 
-007 
0.20 
0.05 
- 0  19 
6.35 
- 0  17 
- 0  16 

-.oa 
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Tes t  10 ,  run  1 2 4  (continued) 

INSTRUMENT 

HTR TC I N  HTR 36.1504 I N  
HTR T C  I N  VTR 04.16.1 I N  
HTR T C  I N  HTR 05r16.1 I N  
HTR T C  I N  P'TR C791€.1 I N  
HTQ TC I N  HTR 21.16.1 I N  
HTR TC I N  HTR 27916.1 I N  
HTR T C  I N  HTR 04,1604 I N  
HTR TC I N  HTR 05,16.4 I N  
HTR TC I N  HTR 07916.4 I N  
HTR TC I N  HTR 21.10r4 I N  
HTR TC I N  FTR 27 9 l € r 4  I N  

HTR TC I N  I-TR 04r16.6 I N  
HTR T C  I N  HTR 05.16.6 I N  
HTR TC I N  HTR C7.lE.6 I N  
HTR TC I N  PTR 21.10.0 I N  
HTR TC I N  P'TR 27rlE.E: I N  
HTR TC I N  HTR C4916.S I N  
HTR T C  I N  HTR C7.10.S I N  
HTR T C  I N  HTR 21.1609 I N  
HTR TC I N  FTR 27.16.S I N  
HTR TC IN HTR l l r 1 8 A B  IN 
HTR T C  I N  HTR 12918AB I N  
HTR T C  I N  HTR 14918AB I N  
HTR T C  I N  HTR 20.18AB I N  
HTR TC I N  HTR l l .186C I N  
HTR T C  I N  FTR 1291EBC I N  
HTR T C  I N  PTR 14.18BC I N  
HTR T C  I N  HTR 1 7 r l e B C  I N  
HTR T C  IN I-TR zo. ieec IN 

W I R E  WRAP ThERMCCCt iPLES 
WW TC ON HTR 129-1 IN(DEG F )  
W W  TC ON HTR 1 t 5 9 - 1  I N  
W W  T C  ON HTR 12.01 I N  
W W  TC ON HTR l t 2 r O S  I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC O N  H T R  1 .11  I N  
WW TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 2 1 ~ 1 1  I N  
W W  TC ON HTR 03.12 I N  
HW T C  ON HTR 12912 I N  
W W  TC ON HTR 15.12 I N  
W W  TC ON HTR 17.15 I N  
W W  TC ON HTR 22.12 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR (22.15 I N  

W W  TC ON HTR 10.15 I N  
w w  TC ON HTR oe , i s  IN 

20-SEC 
A V G  

830 3 
833.3 
832.2 
832.6 
€54 . 9 
830.2 
832.3 
832.7 
832.7 
852.7 
830.1 

834.3 

133.8 
846.1 

831 .a 

829.1 
834. 1 
834.1 
€44.9 
828.6 
€40.5 
e 3 1  0 6  
e440 1 
829.1 
E 4 0 0 7  
832.4 
803.2 
829 . 2 
E2607  

834.2 
832.5 

e32 . a 
e31 04 

835.7 
832.1 
833.1 
e 3 1  .a 
834.2 
E31 0 4  
831 0 5  
832.7 
832. 0 
E31 07 
E480 1 
e39 . 3 
835.5 
832.8 
852.9 

ST D 
DEV 

1.5 
0.7 
0.5 
0.7 
0.9 
0.8 
0.7 
0 0 7  
0.7 
1 - 6  
0.9 

0. 7 
0.2 
0 0 4  
2.0 
1.0 

0.3 
2.6 
1.0 
0.7 
0.9 

10.0 
7.4 
0.5 
1.0 

13.4 
0.2 
7.3 

0.8 

2.6 
0. 5 
0.4 
0 0 6  
0.4 
0.4 
0.6 
0.1 
0.4 
0.4 
0.7 
0.7 
0.4 
0 - 2  
0 0 6  
0.3 
0.4 
1.3 
0.4 

NORMAL1 ZED 
TEMP 

- 0 0 6  
0.17 
0.08 
0 - 1 1  
1 - 7 5  
e-07 
0.09 
0.12 
0.12 
1.58 
-.07 

0.24 
0.05 
0.20 
1.11 
-0 14  
0.22 
0.22 
1.01 
- 0  18 
0.69 
0.04 
0.96 
-e15 
0.70 
0.10 ++** 
- 0  13 
- 0  3 2  

0.23 
0.11 
0.03 
0.13 
0.34 
0.07 
0 .  15 
0.05 
0.23 
0.02 
0.03 
0.12 
0.07 
0.05 
1.25 
0.60 
0.32 
0.13 
1.60 

*. 

4 

5 

. 
1 

4 
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T e s t  1 0 ,  run  124 (continued) 

INSTRUMEh7 

w w  
w w  
w w  
w w  
w w  
w w  
w w  
w w  
w w  
w w  
w w  
w w  
ww 
w w  
w w  
w w  

TC ON ROD 
TC O N  RCD 
TC ON RCD 
TC O N  ROD 
TC O N  RCD 
TC O N  ROD 
T C  O N  ROD 
TC O N  R G O  
TC O N  ROD 
TC ON ROD 
TC O N  ROD 
TC O N  ROD 
TC O N  RCD 
TC O N  ROD 
TC ON ROD 
TC ON ROD 

18.27 I N  
C3.25 I N  
C C s 2 S  I N  
1092s  I N  
01.37 IN 
02.37 I N  
OE.17 I N  
14937 I N  
04951  I N  
C7.51 I N  
12.51 I N  
1 6 - 5 1  I N  
18.81 I N  
02.63 I N  
06.E3 I N  
1 0 * 6 3  I N  

20-SEC 
AVG 

837.5 
851.9 
e3300 
869. 1 

843.5 
e5302 
838.0 
838.9 
842.1 
e43.4 
839 03 
843 . 7 
E450 0 
838.5 
e5007 

e35. a 

DUCT THERMOCOUPLE I 
DUCT k A h C  TCICH l e 9 1 9  I N ( D E G  F )  833.2 
DUCT WALL T C g C F  53.19  I N  E34 1 
DUCT WALL T C s C P  28921 I N  859.9 

DUCT WALL TC.CH 44921 I N  e33.7 
OUCT WALL T C - C H  42.21 I N  831.7 

TEST S E C T I O N  F O C I I N G  THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  
TS GUARD HTR-@GT 
TS HTR-BOT 
T S  SHELL-LCW CTR 
T S  GUARD HTR-LON CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TCP 
T S  GUARD HTR-TOP 
TS H T R T O P  

e 3 1 0 9  
802 3 
751 0 2  

e 4 0  . 9 
771 0 4  
852 2 
e650 2 
€ 4 1  0 6  
e430 8 
853 03 

847.4 

858.3 

REFERENCE B O X  Tt-ERMOCOCPLES 
150 DEG R E F  EOX l < D E G  F )  147.8 
150 DEG R E F  € O X  2 149.3 
150 DEG REF eox 3 151 0 7  
150 DEG R E F  € O X  4 149.6 
150 DEG R E F  E C X  5 146.5 

MI. SCELLANEOUS 
S O D  PUMP SPEEC(RPM1 486.3 
EXPANSION TANK L E V E L ( %  FULL) 75.3 

ST D 
DE V 

0.2 
0.4 
0.4 
1.3 
0.2 
0.3 
0 . 3  
0.4 
0.4 
0.6 
0.2 
0.2 
0.4 
0.0 
0.3 
0.3 

NORMAL1 ZED 
TEMP 

0.47 
1.53 
0.14 
2.79 
0 0 3 5  
0.91 
1 - 6 2  
0.51 
0.57 
0.81 
0.90 
0.60 
0.93 
1.02 
0.54 
1.44 

0 0 7  0.15 
0.3 0.23 
0.2 2.12 
0.6 0 . 0 5  
0.4 0.20 

0.4 
0.6 
0.7 
0.3 
0 . 9  
0.5 
0.4 
0.7 
1.0 
0.9 
1.6 
1.1 

1.0 

0.8 
0.5 
0.4 

0.8 

2.7 
0 . 2  

4 

4 

1. 
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T E S T  S E R I E S  1 0 ( B U N D L E  3 C )  ; TEST 1 0  RUN 125 01/13/78 9 27 1 

. 
c 

. 

* 

8 

C O N D I T I O N S :  
TEST S E C T I O N  F L O W :  0 .62  L / S  ( 9.8 GPM) 
T E S T  SECTION POWER 

( 1  ROD HEATED) : 5 . 2  KW ( 9.7 KW/M/FCO)( 3.0 K W / F T / F O C I  

TEST SECTION I N L E T  TEMPERATURE: 432 CEG C ( 810 DEG f ) 
TEST SECTION OUTLET TEMPERATURE: 439 CEG C ( 8 2 3  DEG F )  

HEAT BALANCE : 

HEAT I N P U T  F G O M  31 F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SODIUM= 

% O F  I N P U T  HEAT ACCOUNTED F O R :  
F L O W  X S F O H E A T  X ( T S  OUT TEMP - T S  I N  TEMF)  

INSTRUMENT 

t-EATER 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTQ 
HTR 
H TR 

POWERS(KW1 
POWER I N  ROD 25  
POWER I N  RODS 8 .9 .10  
POWER I N  RODS 1 4 ~ 1 5 * 1 6  
POWER I N  RODS 1 . 3 . 1 1 r l S  
POWER I N  R O D S  5 r 6 . 1 3 . 1 7  
POWER I N  RODS 4 .7 .12r18  
POWER I N  RODS 30 .31  
POWER I N  RODS 2.24927928 
POWER I N  RODS 3 3 . 3 4  
POHER I N  RODS 21.22 .36 .37  

EO-SEC 
A VG 

5. 2 
0.1 
0.1 
0 . 1  
0. 1 
0 .0  

-0 .0  
-0 .3  
0.0 
0.0 

FLDW S 
TEST S E C T I O N t T S )  F L O W  I N ( G F M )  9.8 
T S  F L O W  OUTtGPMJ 9.9 
T S  BYPASS FLOW(GPM) 1.7  
LOOP F L O W  TO TAL ( GPM 1 10.1 
RADIATOR A I R  F L O W ( C F M 1  1 .2  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  13.1 
T S  OUT P R E S S t P S I G )  6. 0 

T S  L I N E  PRESS I N ( P S I G )  1 1 . 9  
EXP TANK ARGON P R E S S ( P S 1 G )  2. 5 
T S  BYP L I N E  PRESS I N ( P S 1 G )  13 .3  
T S  BYP L I N E  PRESS O U T ( P S I G 1  9. 6 

PUMP OUT PRE SS( P S I G  1 a. 3 

ST D 
DEV 

0.0 
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  
0.0 
0.0 
0.0 

0 . 1  
0 .1  
0 .1  
0 .2  
0 . 0  

0 .1  
0 .1  
0 .0  
0 .1  
0 .1  
0 .1 
0 .1  

5 . 2  KW 

5.0  KW 
96.1  % 
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T e s t  10, run  125  (cont inued)  

INSTRUMENT 2 0- SEC 
A VC 

LOOP THERMOCOUPLES 
TEST SECT I N L E T  WELLtDEG F )  810.3 
TEST SECT O U T L E T  WELL(DEG F)  823.6 
PUMP XN P I P E  W A L L  TC 817.6 
PUMP OUT P I P E  W A L L  TC 794.9 
R A D  I N  P I P E  k A L L  TC 819.2 
R A D  OUT PIPE W A L L  TC 796.1 

HEATER 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
HTR 

I N T E R 1  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
T C  I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  
TC I N  

4 A L  THERMOCOU 
HTR Oee12AE 
HTR 13912AB 
HTR 18912AB 
HTR 2 2 r l 2 A B  
HTR 08r12BC 
HTR 1 3 ~ 1 2 B C  
HTR 18e128C 
HTR 2 2 ~ 1 2 8 C  
HTR 09915A8 
HTR 1 0 ~ 1 5 B C  
HTR 1 6 ~ 1 5 B C  
HTR 25e158C 
HTR 0 2 ~ 1 5 . 1  
HTR 03915.1 
HTR 06915.1 
HTR 15r15.1 
HTR 24.15.1 
HTR 33e15.1 
HTR 36.15.1 
HTR 02915.4 
HTR 03915.4 
HTR 06915.4 
HTR 15915.4 
HTR 24915.4 
HTR 33915.4 
HTR 34915.4 
HTR 36915.4 
HTR 02915.6 
HTR 03915.6 
HTR 06915.6 
HTR 15915.6 
HTR 24915.6 
HTR 3 3 ~ 1 5 . 6  
HTR 34915.6 
HTR 36915.6 
HTR 03915.9 
HTR 06915.9 
HTR 15915.9 
HTR 24915.9 
HTR 33915.9 
HTR 34915.9 

IPLE S 
I N ( D E G  F) 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

81 3.9 
811.3 
809.3 
810.9 
81 4.3 
810.9 
809.2  
814.7 
819.1 
816.8 
809.5 
895.5 
813.8 
813.5 
811.5 
809.2 

78.2 
810.2 
808.7 
816.5 
817.4 
813.6 
808.4 
426.1 
81 0 . 0  
805.3 
808.5 
814.3 
81 5.0 
813.8 
808.9 
845.4 
809.7 
801.1 
808.2 
812.8 
81 2.8 
808.6 
843.4 
808.0 
805.5 

ST D N O R M A L I  ZED 
DEV TEMP 

0.4 
0.4 
5.2 
1.0 
0.5 
0.5 

0.4 
0.4 
0.3 
3.9 
0.4 
0.6 
0.5 
1 e 2  
1.3 
0.6 
1.1 
0.7 
0.4 
0.9 
1.2 
0.4 
0.2 
0.2 
0.4 
2.9 
2.3 
1 e 4  

0.5 
1.3 
0.5 

25.8 
0.4 
0.4 
1 - 3  
0 e6 
0.6 
1.1 
0.7 

21 e 8  
0.4 
0.6 
0.3 
0.6 
1.9 
0.4 
4 e 7  

0 . 2 7  
0 . 0 7  -. 07 
0 . 0 5  
0 IO 
0.05 
- e  08 
0.33 
0.66 
0 e49 
- e  06 
6.40 
0.26 
0 . 2 5  
0.09 
- e 0 8  ** ** 
- e 0 1  
- e  12 
0 47 
0 e 54 
0 . 2 5  
- e  14 ** ** 
- e 0 2  -. ?7 
- e  14 
0.30 
0 . 35 
0.26 
- e  10 
2. € 4  
-e35 
- e  69 
- e  16 
0.19 
0.19 
- e  13 
2.49 
- e  17 
- e  16 

Y 

. 
t 

4 

I 



1 7 3  

T e s t  10,  run  1 2 5  ( con t inued)  

INSTRUMENT 
* 

. 
. 

4 

f 

. 
L 

HTR TC I N  HTR 36.1509 
HTR TC I N  HTR 04916.1 
HTR TC I N  HTR 05.16.1 
HTR TC IN HTR 07.16.1 
HTR TC I N  HTR 21.16.1 
HTR TC I N  HTR 27916.1 
HTR TC I N  HTR 04.16.4 
HTR TC I N  HTR 05.1604 
HT4 TC I N  HTR 07.15.4 
HTR TC I N  HTR 21.1604 
HT? TC I N  HTR 27.1604 
HTR TC I N  HTR 04.1606 
HTR TC I N  HTR 05916.6 
HTR TC I N  HTR 07.1606 
HTR TC I N  HTR 21.1606 
HTR TC I N  HTR 27.1606 
HTR TC I N  HTR 04.16.9 
HTR TC I N  HTR 07.1609 
HTR TC I N  HTR 21.1609 
HTQ TC I N  HTR 27.1609 
HTR TC I N  HTR ll.18AB 
HTR TC I N  HTR 12r18AB 
HTR TC I N  HTR 14.18AB 
HTR TC I N  HTR 30.18AB 
HTR TC I N  HTR 11.18BC 
HTR TC I N  HTR 12.18BC 
HTR TC I N  HTR 14s188C 
HTR TC I N  HTR 17.18BC 
HTR TC I N  HTR 30118BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  

H I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 I N ( D E G  F )  
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  T C  ON HTR 16.39 I N  
w w  TC ON HTR a4.11 IN 
W #  TC ON HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC O N  HTI? 28.11 I N  
W W  TC 0’4 HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC ON HTR 13.13 I N  
W W  TC ON HTR 15.13 I N  
W W  TC O V  HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
H W  TC O V  HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC 0’4 HTR 08.15 I N  
W W  TC O N  HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  

2 0-SEC 
A V G  

807. a 
813.7 
814.6 
812.8 
823.5 
813,s 
814.6 
813.3 
812.2 
823.9 
813.9 
816.1 
813.4 
814.4 
815.3 
812.9 
815.1 
814.3 
812.9 
812.5 
820.8 
818.2 
815.3 
815.8 
821.1 
817.1 
820.4 
808.8 
814.4 

809.4 
811.1 
812.0 
813.8 
81 5.6 
81 2.5  
812.3 
e l  2.6 
81 4.5 
811.5 
810.2 
812.9 
811.2 
81 2.4 
821.1 
815.2 
814.5 
81 0. 7 
023.8 
81 2.2 

ST D NORMALIZED 
DEV TEMP 

1 a 6  

0.7 
0.4 
0.2 
0.5 
1.3 
0.8 
0.6 
0.6 
0.7 
1.8 
0.5 
0.4 
0.4 
1.1 
1.3 
0.5 
0.2 
2.5 
1.5 
0.4 
0.6 
1.4 
7.2 
0.3 
0.9 
3.5 
0.4 
7.1 

1.9 
0.4 
0.0 
0.6 
0.5 
0.4 
1.0 
0.2 
0.4 
0.5 
0.8 
0.8 
0.4 
0.4 
0.4 
0.5 
0.4 
0.7 
0.4 
0 04 

- 0  19 
0 26 
0.3 
0.19 
0.99 
0.24 
0.22 
0.23 
0.14 
1.03 
0 . 27 
0.44 
0 24 
0.31 
0.28 
0. 19 
0 36 
0 30 
0 20  
0.17 
0 . 7 9  
0.59 
0.38 
0.42 
0.81 
0.51 
0.76 -. 1 1  
0.31 

-006 
0 06 
0.13 
0.27 
0.40 
0 -  16 
0.15 
0.18 
0.22 
0.09 -. 01 
0.19 

0 .  16 
0.81 
0 . 37 
0.32 
0.03 
1.02 
0.15 

0 . 0 7  



1 7 4  

T e s t  10,  run 1 2 5  ( con t inued)  

I N STRUM EN T 

W W  TC ON HTR 19.15 I N  
W W  TC O V  HTR 25.15 I N  
W W  TC ON HTR 36.15 I N  
W W  TC O Y  HTR 01.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  TC O P  HTR 02.17 I N  
W W  TC ON HfR C8.17 I N  
W W  TC O N  HTR 10.17 I N  
W W  TC ON hTR 11.17 I N  
W W  TC O V  HTR 18.17 I N  
W W  TC 0’4 HTR 19.17 I N  
W W  TC ON HTR 21917 I N  
W W  TC ON HTR 22.17 I N  
W W  TC ON HTR 33.17 I N  
W W  TC ON HTR 37.17 I N  
W W  TC ON HTR 06.19 I N  
W W  TC A J  HTP 07.19 I N  
W W  TC O P  HTR 07.19 I N  
W W  TC ON HTR 09.19 I N  
W W  TC O’J HTR 14.19 I N  
W W  TC 0‘4 HTR 18.19 I N  
W W  TC OM HTR 27.19 I N  
W W  TC ON HTR 30.19 I N  
W W  TC O N  HTR 34.19 I N  
W W  TC ON HTR 36.19 I N  
W W  TC ON HTR 37.19 I N  
W W  TC ON HTR 05.21 I N  
W W  TC O V  HTR 06.21 I N  
W W  TC O’J HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21 I N  
W W  TC ON HTR 27.21 I N  
W W  TC ON HTR 30.21 I N  
W W  TC ON HTR 33.21 I N  
W W  TC ON HTR 34.21 I N  
W W  TC ON HTR 04.23 I N  
W W  TC ON HTR 09.23 I N  
W W  TC ON HTR 14.23 I N  
W W  TC O N  h T R  24.23 I N  
W W  TC ON H T R  28.23 I N  
Y W  TC ON HTR 31.23 I N  
W W  TC ON ROD 01.25 I N  
W W  TC ON ROD 02.25 I N  
W W  TC ON ROD 0 5 - 2 5  I N  
W W  TC ON ROD 08.25 I N  
W W  TC ON ROD 14.25 I N  
W W  TC ON ROD 04.27 I N  
W W  TC ON ROD C7.27 I N  
W N  TC ON ROD 12.27 I N  
W W  TC ON ROD 16.27 I N  
W W  TC ON ROD 18.27 I N  
W W  TC ON ROD 03.29 I N  

2 0-SEC 
A VG 

81 5. 5 
E520 4 
812.0 
81 5 r 3  
81  5. 5 
814.0 
81 5 .  1 
838.8 
860.8 
814.6 
816.5 
024.7 
838.7 
812.7 
816.0 
812.8 
814.7 
81 3. 8 
821.9 
812.9 
815.1 
820.7 
81  2. 4 
807.3 
81  3. 8 
826.7 
814.8 
812.6 
840.8 
866. 9 
888.9 
822.5 
812.0 
810.6 
809.6 
821 5 
826.4 
81 30 2 
861.4 
814.1 
814.0 
811.3 
812.7 
816.7 
824.0 
81  4. 3 
816.5 
81 3. 9 
821.3 
81  5.4 
815.2 
833.9 

ST C 
DEV 

0 0 4  
0.4 
0.7 
0.4 
0.5 
0. 5 
0.2 
0.4 
1.4 
0.4 
0.4 
0.5 
0.5 
0.6 
0.8 
0.4 
0.5 
0. 5 
0. 4 
0.4 
0.4 
0.4 
0. 4 
0.7 
0.7 
0 0 7  
0. 4 
0.3 
0. 3 
0.4 
0.4 
0.3 
0.4 
0.8 
0.7 
0.4 
0.7 
0 . 5  
0.3 
0.7 
0. 6 
0.4 
0.1 
0.3 
0.4 
0.2 
0. 4 
0.9 
0.6 
0.4 
0.1 
0. 4 

N O R M A L  I Z E D  
T E M P  

0 . ?Q 
30 16 
0.13 
0 . 7 7  
0 . 39 
0.28 
0. 36 
2. 14 
3.79 
0.73 
0.47 
1.08 
2 0  13 
0.19 
0.43 
0. 19 
0.33 
0 27 
0.87 
0.19 
0.36 
0.78 
0. 16 
- 0 2 2  
0.26 
1.23 
0. 24 
0. 17 
2. 29 
4.25 
5.90 
0.92 
0. 13 
0 003 
- 0  05 
0.84 
1.21 
0.22 
3. e4 
0.29 
0 28 
0.08 
0 0  18 
0 . 4 8  
1 e 0 3  
0 30 
0 . 4 7  
0. 27 
0.83 
0 . 39 
0.37 
1.77 

(I 

L 
1 
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T e s t  10, run  1 2 5  (continued) 

w 

L 

P 

. 

c 

4 . 
. 

INSTRUMENT 

W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W w l  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

ROD 
ROD 
ROD 
ROD 
GOD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

06.29 I N  
10.29 I N  
01.37 I N  
02.37 I N  
C8.37 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18r51 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC ST D NORMAL I 2 ED 
A VG DEV T FMP 

81 2.7 
854.5 
814.4 
818.5 
826.1 
816.0 
820.1 
818.6 
823.5 
817.7 
819.9 
825.1 
817.2 
830.2 

0.1 
0.8 
0.1 
0.1 
0 .  3 
0.1 
0.2 
0.4 
0.2 
0.1 
0.4 
0.1 
0 . 4  
0.3 

0. 18 
30 22 
0.21 
0.62 
1.19 
0.43 
0.74 
0.62 
0.99 
0.56 
0.73 
1.12 
0.52 
1 . 50 

DUCT T HERMOCOW LE S 
DUCT WALL T C r C H  38.19 I N ( D E G  F) 826.1 0.4 1 0  19 
DUCT WALL TC .CH 53.19 I N  811.1 0.1 0. 36 
DUCT WALL TCsCH 28121 I N  828.7 0.4 1.38 
DUCT WALL TCsCH 43.21 I N  811.3 0.6 0 a 0 8  
DUCT WALL TCsCH 44.21 I N  812.9 0.4 0.19 

TEST S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW C T R  
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

811.0 
789.5 
744.0 
823.3 
831.2 
762.3 
831.3 
852.6 
832.4 
823.0 
838.2 
850.0 

0.3 
0.2 
0.4 
0.5 
0.7 
0.5 
0.5 
0.5 
0.8 
0.9 
1.3 
1.1 

REFERENCE B O X  THERMOCOUPLES 
150 DEG REF BOX 1 ( D E G  F) 148.0 0. a 
150 DEG R E F  @OX 2 148.2 0.7 
153 DEG R E F  BOX 3 151.5 0.6 
150 DEG R E F  B O X  4 149.5 0.3 
150 DEG REF BOX 5 148.1 0.4 

Y I S C E L L A N E O U S  
SOD PUMP I P E E D ( R P M 1  501.4 5. 8 
E X P A N S I G N  TANK L E V E L (  X FULL) 76.0 0.1 



1 7 6  

TEST S E R I E S  l O ( E U N 0 L E  tC); TEST 1 0  RUN 127 0 1 / 1 8 / 7 8  11 26 32 

C O N D I T I O N S :  
TEST S E C T I C N  FLOW: 0.62 L / S  ( 9.7 GPM) 
TEST S E C T I C N  PCkER 

(1  ROO I -EATED) :  5.1 KW ( 9.5 KW/M/ROD) ( 2.9 KW/FT/ROD) 

TEST S E C T I O N  I N L E T  TEMPERATURE: 443 DEG C ( 829 DEG F) 
TEST S E C T I C N  CUTLET TEMPERATURE: 4 5 0  DEG C ( 843 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 2 1  F L E L  P I N  SIMULATORS: 
HEAT ABSORBED @ Y  SODIUV= 

% OF I N P U T  H E b T  ACCCLNTED F O R :  
F L O W  X S P o F E A T  % ( T S  OUT TEMP - T S  I N  TEMP) 

INSTRUMENT 

HEATER POWERS ( K k  1 
HTR POWER I N  GOC 2 7  
HTR POWER I N  RODS 8 .9910  
HTR POWER I N  R C D I  1 4 9 1 5 9 1 6  
HTR POWER I N  R O D S  193911*19 
HTR POWER I N  RODS 596913.17 
HTR POWER I N  RODS 4 9 7 * 1 2 . 1 8  
HTR POWER I N  R C O S  30.31 
HTP POWER I N  R C D S  2 . 2 4 9 2 5 9 2 8  
HTP POWER I N  ROOS 23-34 
HTR POWER I N  G C D S  21922936937 

FLOWS 
TEST S E C T I O N ( 1 S )  F L C k  I N q G P M )  
T S  F L O W  OUTCGPM) 
T S  BYPASS F L C k < G P M )  
LOOP FLOW TOTAL(  GFM) 
R A D I A T O R  A I R  F L O W ( C F M )  

PRESSURES 
T S  I N  P R E S S C P I I G )  
T S  OUT P R E I S ( P S 1 G )  
PUMP OUT P R E Z S ( P S 1 G )  
TS  L I N E  P R E S S  I N ( P S 1 G )  
EXP TANK AGGCN PRESS(PS1G)  
T S  B Y P  L I N E  PRESS I N t P S I G )  
T S  B Y P  L I N E  PRESS O C T ( P S 1 C I  

2 0- SEC 
AVG 

5.1 
0.1 
0.0 
0.0 
0. 1 
0.0 

-0.0 
-0 03 
0. 0 
0.0 

9.7 
9.9 
0.3 
9 .9  
1.1 

12.7 
5.9 
7.9 

11 0 7  
2.4 

12.8 
9.4 

ST D 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.1 
0. 1 
0.1 
0.1 
0.1 

5.1 KW 

5.0 KW 
98.2 X 

. 

t 

4 

. 
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Test 10, run 127 (continued) 

INSTRUMENT 

% 

Q . 

E O - S E C  
A VG 

LOOP THERMOCOUPLES 
TEST SECT INLET kELL(DEG F) 830.0 
TEST SECT CUTLET YrELLtDEG F )  843.5 
PUMP I N  P I P E  W A L L  1C e36 9 
PUMP OUT P I P E  kALL TC 813.6 
RAD I N  PIPE k A L L  T C  839.2 
RAD auT PIPE WALL TC 814.5 

HEATER INTERNAL THERMaCCUPLES 
HTR TC I N  HTR CE912AB IN<DEG F )  
HTR TC I N  HTR 13912AB I N  
HTR TC I N  kTR lt3912A6 I N  
HTR TC I N  PTR 52912AB I N  
HTR TC I N  HTR Cer128C I N  
HTR TC I N  FTR 13912BC I N  
HTR TC I N  HTR 18912BC I N  
HTR TC I N  hTR 229128C I N  
HTR TC I N  h T R  0991SAB I N  
HTR TC I N  HTR 10915BC I N  
HTR TC I N  HTR 16915BC I N  
HTR TC I N  HTR 2E915eC I N  
HTR TC I N  HTR 0291501  I N  
HTR TC I N  HTR 03915.1 I N  
HTR T C  I N  FTR C691Eo'I I N  
HTR TC I N  F-TR 1 5 9 1 5 r l  I N  
HTR TC I N  HTR 24.1501 I N  
HTR TC I N  HTR 73.1E.l I N  
HTR T C  I N  HTR 36,1501 I N  
HTR TC I N  HTR C2915.4 I N  
HTR TC I N  HTR 0391504 I N  
HTR T C  I N  FTR Cb915-4 XN 
HTR TC I N  HTR 15.15.4 I N  
HTR TC I N  FTR 24.1504 I N  
HTR TC I N  ET9 3 3 9 1 5 0 4  I N  
HTR TC I N  HTR 3491504 I N  
HTR TC I N  HTR 36r l5 .4  I N  
HTR TC I N  HTR 02915.6 I N  
HTR TC I N  FTR 0391506 I N  
HTR TC I N  HTR Oe915-6 I N  
HTR TC I N  FTR 12.15.6 I N  
HTR TC I N  FTR 24915.6 I N  
HTR TC I N  FTR 33915.6 I N  
HTR TC I N  HTR 3491506 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR C3.1509 I N  
HTR TC I N  PTR C6915.9 I N  
HTR TC I N  HTR 15.1209 I N  
HTR TC I N  FTR 24914.5 I N  
HTR TC I N  HTR 7 3 ~ 1 5 . 4  I N  
HTR TC I N  HTR 34915.S I N  

8330 0 
859.8 
828.6 
808.5 
833.0 
86 0 0  3 
828.9 
829.4 
817.0 
829.7 
828.2 
855 . 9 
832.7 
832,s 
E3106 
830.5 
841 0 4  
830.3 
828.4 
e36. 1 
835.4 
833.0 
828.3 
840.8 
E2909 
851 3 
€2709 
833.4 
833 09 
833.3 
E 3 0 0 2  
84003  
829.7 
782 6 
-327 5 
833.4 
83109  
e29.2 
840 0 
a27 . 5 
822.7 

ST 0 NORMAL I ZED 
DEV T E M P  

0.4 
0.4 
4.3 
1.1 
0.2 
0.6 

0.6 
0.8 
0.4 

0.5 
0.7 
0 . 5  
0.8 
8.6 
0.6 
1.2 
0.9 
0 .5  
1.0 
1.4 
0.7 
00 8 
0.5 
1.4 
2.9 
2.0 
1.4 
0.9 
1.1 
0 0 7  

7.8 

88.0  
0.4 
0.3 
1.2 
0.8 
1.3 
0.8 
0.6 

26.0 
0 - 3  
1.4 
0.3 
0.8 
1.0 
0.4 
27.0 

0.23 
2.20 -. 10 **** 
0.22 
2.24 
- 0 0 8  
- 0 0 4  
- 0  96 
-002 
- 0  1 4  
1.91 
0.20 
0.18 
0. 12 
0.04 
0 0 8 4  
0.02 
-012 
0.45 
0.40 
0.22 
- 0  1 2  
0.80 
-eo1 
1-57 
- 0  16 
0.25 
0. 29 
00 24 
0.01 
0.76 
-002 **** 
- 0 1 9  
0 .25  
0 .  1 4  
-006 
0 0 7 4  
-e 18 
-054 



1-78 

Test 10,  run  1 2 7  ( con t inued)  

INSTRUMENT 

HTR T C  I N  1-TR 
HTR T C  I N  FTR 
HTR T C  I N  FTR 
HTQ T C  I N  PTR 
HTP T C  I N  l-TR 
HTR TC I N  I-TR 
HTQ T C  I N  1-TR 
HTR T C  I N  I-TR 
HTR T C  I N  I-TR 
HTR T C  I N  PTR 
HTR TC I N  I-TR 
HTR TC I N  I-TR 
HTQ T C  I N  I-TR 
HTR TC I N  l-TR 
HTR T C  I N  I-TR 
HTR T C  I N  P-TR 
HTR TC I N  I-TR 
HTR T C  I N  PTR 
HTR T C  I N  PTR 
HTR T C  IN HTR 
HTR T C  I N  FTR 
HTR TC I N  HTP 
HTR TC I N  HTR 
HTR T C  I N  hTR 
HTR T C  I N  F T R  
HTR TC I N  I-TI? 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HT4 TC I N  h T R  

Z-E. lZ .C3  I N  
04r lC.1 I N  
02 ,1601 I N  
C7.16.1 I N  
21916.1 I N  
27,1601 I N  
04,1604 I N  
05,1604 I N  
C7916.4 I N  
21916.4 I N  
27.lE.4 I N  
C4r16.6 IN 
OE.16.e I N  
C7916.6 I N  
21916.6 I N  
27,1606 I N  
04r le .S  I N  
C 7 ~ l f . 9  I N  
21,1609 I N  
2 7 . 1 6 . S  I N  
11918AB I N  
12 .18AB I N  
14918A8 I N  
3Oal8AB I N  
l l , l 8 B C  I N  
1 2 . 1 ~ ~ ~  IN 

1 7 , i e e c  IN 
14918BC I N  

30.18BC I N  

W I R E  W R A P  THERMCCOUPLES 
W W  TC ON HTR 129-1 IN(DEG F) 
W W  TC ON HTR 169-1 I N  
W W  T C  ON HTR 12.01 I N  
W W  TC ON HTR 1 E . O S  I N  
W W  TC ON HTR C4.11 I N  
W W  TC ON HTR 05911  I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17911  I N  
W W  TC ON HTR 28.11 I N  
W W  T C  ON H T R  21.11 I N  
W W  T C  ON HTR C3.13 I N  
W W  TC ON HTR 13912 I N  
W W  TC ON HTR 15913 I N  
W W  T C  ON HTR 17.12 I N  
W W  TC O N  HT9 2 2 - 1 3  I f f  
W W  T C  O N  HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC ON HTR 08.15 I N  
W U  T C  ON HTR 1011E: I N  

20-SEC 
AVG 

825. 9 
837.0 
838.7 
832.0 
831.0 
920.3 
137 . 9 
136.8 
831 07 
832.0 
920.0 
E 4 0 0 0  
835.9 
e33.7 

518.9 
840.0 
833.9 
e2706  
91 6. 9 
836.2 
e 6 2 0 6  
845 . 9 
829.4 
e37.7 
865.0 
860.7 

828.8 

828 . 3 
827.0 

532.0 
831.0 
832 6 
833 . 3 
835.2 
832.9 
842.5 
831  08 
842.2 
831.0 
829.2 
e41 0 7  
831  0 

e34.5 
E39.5 

829.8 
834 . 9 

~~31 .7  

834.2 

ST D 
D E V  

2.9 
0.4 
0.5 
0.4 
0.3 
1.1 
0.4 
0.6 
0.3 
0.4 
0.6 
0. 4 
01 4 
0.4 
0 . 7  
0 .? 
0 0 4  
0.5 
1.2 
0.6 
0.8 
0.8 
9.8 
7.1 
0.7 
0 0 4  

160  0 
0.3 
7.2 

4.3 
0.6 
12.5 
0.5 
0 .? 
0 . 5  
1.5 
0.2 
0 . 5  
0.4 
0.8 
2.4 
0.4 
0.2 
0.4 
0 0 5  
0.4 
1.3 
0.4 

N O R M A L 1  ZED 
TEMP 

-030 
0.52 
0.64 
01 15 
0 0 0 7  
6 - 6 7  
o -58 
0.50 
00 13 
0.15 
6- 64 
0 074 
0 043 
0.27 
-009 
6.56 
0 074 
0.29 
- 0  18 
6.41 
0 046 
2.41 
1-17 
-0 04 
0.57 
2.58 
2.27 -. 12 -. 2 2  

0.15 

0.19 
0.25 

0.21 
0.93 
0.13 
0.90 
0.07 
-0 0 6  
0.86 
0.07 
0.13 
0.33 
0.70 
0.31 
-001 
0.36 

0.08 

0.38 

. 

. 
b 
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Test  10, run  1 2 7  (continued) 

6 

c 

. 

. 
* 

. 

I NS TR UM ENT 

W W  T C  ON HTR 15.15 
W W  T C  ON HTR 19.15 
W W  T C  ON F T R  25.15 
W W  T C  ON HTR 26.15 
W W  TC ON HTR 01.17 
W W  TC A J  HTR 02.17 
W W  T C  O P  HTR C2.17 
W N  TC ON HTR Ce.17 
W W  TC ON HTR 10.17 
W W  TC ON HTR 11.17 
W W  T C  ON HTR 1E.17 
W W  TC ON HTR 14.17 
W W  TC ON HTR 21.17 
W W  T C  ON HTR 22.17 
W W  T C  ON HTR 2'3.17 
W W  TC ON HTR 77.17 
W W  TC ON HTR 06.14 
W W  TC A J  HTR 07.19 
W W  TC O P  HTR 07.19 
W W  T C  ON HTR C 9 . 1 9  
W W  T C  ON HTR 14.15 
W W  TC ON HTR 18.1s 
W W  TC ON HTR 2 7 r 1 4  
W W  T C  ON H T 9  2 0 r l S  
U W  T C  O N  HTR 3 4 r l S  
W W  T C  ON HTR 36.14 
W W  T C  ON HTR 37.1'5 
W W  TC O N  HTR 05.21 
W W  TC ON HTR OE.21 
W W  T C  ON HTR 21.21 
W W  TC ON HTR 24.21 
W W  T C  Oh' HTR 25.21 
W W  T C  ON HTR 27.21 
W W  T C  ON HTR 20.21 
W W  T C  OM HTR 22.21 
W W  T C  O N  HTR 34.21 
W W  T C  ON HTR 04.22 
W W  TC ON HTR 04.22 
W W  T C  ON HTR 14.22 
W W  T C  ON HTR 24.22 
W W  T C  ON HTR 2E.22 
W W  T C  ON HTR 2 1 - 2 5  
W W  T C  ON ROO 01.25 
W W  TC O N  ROD C2.25 
W W  TC ON ROD 05.25 
W W  TC O N  ROD Cer25 
W W  TC ON ROO 14.25 
W W  TC O N  RCD C4.27 
W W  T C  ON RGD C7.27 
W W  TC O N  ROD 12.27 
W W  T C  ON ROD 16.27 
W W  T C  ON ROD 1E.27 

I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A V G  

831 07 
834 . 7 

e31 0 5  
839.3 
833 . 9 
831 0 7  

871.1 

833.5 

a40.7 

834.1 
e560 1 

834.9 
836.1 
e 4 3  03 
631 .a 
831 .a 
~ 3 3 . 8  
833.6 

834.9 
842.7 
a34 . 6 

832.0 

832.9 

900.4 

827 2 
832.0 
a34 . 2 
941.6 

845.1 
864.3 

833 . 4 

867.4 
916.6 
831 .a 
830.5 
828.3 
e44.a 

835.8 
860.3 
e50.a 

a34.0 

837 . 3 

832 6 

831 01 
841 0 3  
835.2 
E 3 6 0 7  
863.5 
a35 . a 
869.2 
835.1 
833.5 

STD 
DE V 

0.3 
0.4 
0.5 
0.9 
0.4 
0.5 
0.4 
0.2 
0.6 
0.5 
0.4 
0.4 
0.4 
0.5 
0.5 
1.4 
0. 5 
0.5 
0.4 
0.4 
0.5 
0.4 
0.2 
0.4 
0.8 
0 - 7  
0.8 
0.2 
0.4 
0.3 
0.4 
0.8 
00 5 
0.3 
1.2 
1.1 
1.0 

0 . 5  
0 . 5  
1.4 
0.8 
0.4 
0.3 
0.4 
0 03 
0.1 
0 . 4  
1.4 
0.5 
0.2 
0.3 

0.8 

NORMAL I ZED 
TEMP 

0.12 
0.35 
3. 04 
0.11 
0.69 
0.29 
0.26 
0.13 
0.79 
1.93 
0.31 
0.36 
0 045 
0.98 
0.13 
0.13 
0.28 
0.27 
0.22 
0.36 
0 0 9 4  
0.34 
5.20 
0.15 
-021 
0.15 
0.31 
0 086 
0.25 
1.12 
2.53 
2.76 
6.39 
0.14 
0.04 
- 0  13 
1.09 
0.54 
0.43 
2 - 2 4  
1.54 
0.19 
0.30 
0108 

0.39 
0.50 

0.83 

2.48 
0 0 4 3  
2.90 
o .3a 
0.26 



T e s t  10, run 127 (continued) 

INSTPUMENT 

W W  TC ON RCD C392C I N  
W W  TC O N  RCD 06.2F I N  
W W  TC O N  ROD 10.25 I N  
W W  TC O N  R O D  0 1 - 2 7  I N  
W W  T C  ON ROO 02.17 I N  
W W  T C  O N  ROD 08937 I N  
W W  TC O N  ROD 14.37 I N  
W W  TC C N  RCO 04.51 I N  
W W  TC O N  RCD 07.21 I N  
W W  TC ON RCD 12.51 I N  
W W  T C  O N  RCD 1f5.51 I N  
W W  TC ON ROD 18.51 I N  
W W  T C  ON ROD 03.63 I N  
W W  TC O N  ROD C6.62 I N  
W W  TC ON RCD 10963 I N  

2 0-SEC S T D  NORMAL1 ZED 
AVG DEV TEMP 

E52 3 
836. 8 
860.2 
835.1 
834 . 7 
838.4 
841 0 2  
848.3 
838.4 
a53 . 3 
837.9 
837.6 
846.9 
838.3 
852 5 

0.4 
0.2 
0.9 
0.1 
0.4 
0.1 
0.4 
0.2 
0.4 
0.1 
0.4 
0.1 
0 0 4  
0.3 
0.1 

1.64 
0 . 5 0  
2.23 
0.38 
0.35 
0.62 
0.83 
1.35 
0.62 
1.72 
0.58 
0.56 
1.25 
0.61 
1.66 

DUCT THERMOCOUPLE I 
DUCT WALL TC-CH 2e.19 I N ( D E G  F )  880.9 0.7 3.76 
DUCT k A L L  T C s C F  5 2  19 I N  E3000 0.3 0.00 
OUC7 WALL TC,Ct- 2e721 I N  835.1 0.1 0.37 
DUCT WALL TCeCP 42.21 I N  832.1 0.7 0.15 
DUCT WALL TC,Cb 44.21 I N  833.1 0.5 0.23 

T E S T  SECTIClN F O L S I N G  TFERMOCOUPLES 
T S  SHELL-BOT<CEG F )  
T S  GUARD HTR-BCT 
T S  HTR-BOT 
T S  SHELL-LCW CTR 
T S  GUARD HTR-LCb CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARO HTR-UF CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

831 0 4  
802.4 
751 05 
E470 5 
846 0 7  
772.3 

E6603 
843. 0 
845.4 
855 2 

849.4 

859 . 6 

0.5 
0.4 
0.5 
0.4 
0. 9 
0.7 
0.5 
0.8 
0.9 
0.9 
1.4 
1.3 

REFERENCE BOX TI-ERMCCOUPLES 
150 DEG REF EOX l(DEG F) 148.0 1. 1 
150 DEG R E F  B C X  2 148. 1 0.6 
150 DEG REF E C X  3 151 06 0.0 
150 DEG QEF E O X  4 149.6 0.4 
150 DEG R E F  € O X  5 147. 1 0.3 

MISCELLANEOUS 
SOD PUMP SPEED(RFM1 487.3 6.0 
E X P A N S I O N  TANK L E V E L ( %  F U L L )  75.6 0.2 

. 
. 

c 
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T E S T  S E R I E S  10fBUNDLE 3 C )  ; T E S T  10  RUN 128 0 1 / 1 8 / 7 8  12 0 54 

. 
. 

r 

. 

F 

e 

. 

C O N D I T I O N S  : 
T E S T  S E C T I C N  FLOW: 0.62 L I S  ( 9.8 GPM) 
TEST S E C T I C N  PCNER 

(1  ROO I -EATEC) : 5.1 KW ( 9.5 KW/M/ROD)( 2.9 KW/FT/ROD) 

TEST SECT I O N  I N L E T  TEMPERATUPE : 442 DEG C ( 820 DEG Fl 
TEST S E C T I C N  C U T L E T  TEMPERATURE: 450 DEG C ( 842 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 2 1  F L E L  P I N  SIMULATORS: 5.1 KW 
HEAT ABSOReED B Y  S C D I U M =  

FLOW X SP-HEAT X ( T S  OUT TEMP - T S  I N  TEMP) 5.1 KW 
X O F  I N P U T  HEAT ACCOLNTED FOR: 99.3 x 

I N S TR UM EN7 

HEATER P@WERS(KW) 
HTR PCWER I N  GCD Z e  
HTR POWER I N  ROOS 899.10 
HTR POWER I N  R E G S  14915916 
HTR POWER I N  RODS 193911919 
HTR POWER I N  RODS 596913.17 
HTR POWER I N  PODS 497912918 
HTR POWER I N  RODS 3 0 . 3 1  
HTQ POWER I N  GODS 2,24925927 
HTR POWER IN R O D 5  33934 
HTR POWER I N  FOOS 21r22936.37 

m o w s  
TEST S E C T I G N ( T S 1  F L O C  INCGPM) 
T S  FLOW OUT(GPM1 
T S  BYPASS F L @ k ( G P M )  
LOOP FLOW T O T I L _ < G P M )  
R A D I A T O R  A I R  FLOW(CFM) 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT PGESS ( P S I G  1 
T S  C I N E  PRESS I N f P S I G )  
EXP TANK AGGCN PRESS(PS1G)  

T S  B Y P  L I N E  PRESS O U T ( P S 1 G I  
T S  a w  LINE PRESS INCPSIGI 

20-SEC 
A VG 

5 .  1 
0. 1 
0.1 
0. 0 
0.1 
0.0 

-0.0 
-0.3 
-0.0 
0.0 

9.8 
9.8 
0.8 
9.9 
1.1 

12.7 
5.9 
7.9 

11.6 
2.4 
12.8 
9.4 

S T D  
D E V  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
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Test 10, run 128 (continued) 

I NS TR U M  ENT 20-SEC 
A V G  

LOOP THERMOCOUPLES 
TEST SECT I N L E T  kELL<OEG F )  829.3 
TEST SECT OUTLET NELLCDEG Fl 8 4 3 0 0  
PUMP I N  P I P E  C A L L  TC 835.5 
PUMP OUT P I P E  kALL TC 813.1 
RAD I N  P IPE WALL T C  1338.7 
R A D  OUT P I P E  W A L L  TC 813.6 

HE A TER I NT ERN A L  T b E R C CCCUPLE S 
HTR T C  I N  HTR CE912AB IN(DEG F )  
HTR TC I N  kTR 13.12AB I N  
HTR TC I N  HTR 18912AB I N  
HTR T C  I N  HTR 2 2 9 1 2 A B  I N  
HTR TC I N  HTR CE9128C I N  
HTR T C  I N  PTFi 13912BC I N  
HTR TC I N  HTR l8.128C I N  
HTR TC I N  HTR 22.12BC I N  
HTR TC I N  HTR 05.15AB I N  
HTR T C  I N  HTR 10,15RC I N  
HTR T C  I N  HTR 16.15BC I N  
HTR TC I N  HTR 25.15BC I N  
HTR TC I N  HTR 02~15.1 I N  
HTR TC I N  HTR C3.lf.l I N  
HTR TC I N  FTR 06.1501 I N  
HTR TC I N  ETR 15.1501 I N  
HTR TC I N  PTR 24915.1 I N  
HTR T C  I N  PTR 33.1501 I N  
HTR TC I N  PTR 3E915.1 I N  
HTR T C  I N  HTR 02.15.4 I N  
HTR TC I N  WTR O3.15r4 I N  
HTR TC I N  HTR C6.15.4 I N  
HTR TC I N  HTR 15.15.4 I N  
HTR TC I N  HTR 2491514 I N  
hTR T C  I N  kTR 33,1504 I N  
HTR TC I N  HTR 34.1504 I N  
HTR T C  I N  HTR J6.15.4 I N  
HTR TC I N  hTR 02.1506 I N  
HTR TC I N  HTR 03.1506 I N  
HTR T C  I N  ETR 06.15015 I N  
HTR TC I N  bTP 12.15.6 I N  
HTR TC I N  HTR 24.1506 I N  
HTR TC I N  bTR 33,1506 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  ETR 36915.6 I N  
HTR TC I N  HTR 03915rS I N  
HTR TC I N  HTR 06.1509 I N  
HTR TC I N  HTR 15.1'509 I N  
HTR TC I N  hTR 24,1504 I N  
HTR TC I N  WTR 33.15.5 I N  
HTR TC I N  HTR 34.1509 I N  

831 1 
879.6 
E270 5 
827 4 
831 03 
a n . 6  

818.3 

827.9 
E 2 7 0  6 

827.7 
820.1 
E 4 1  06 
831.0 
831 0 5  
a32. o 
a31  -4 
a3i.a 

827.6 
829.6 

829.3 

830.5 
€29.8 
829.8 
830.9  

849.4 
e26 . a 

829.6 

831 07 
832.3 
830.7 
e270 3 
831 0 6  
e 2 7 0 7  
857.5 

830.2 
831 06 

~ 2 6 .  a 

828.0 
832.3 
-527.0 
e430 5 

ST D NORMAL1 ZED 
O E V  TEMP 

0.4 
0.5 
5.6 
1.2 
0.4 
0 . 5  

0 .5  
0 .  9 
0.3 
0.3 
0 05 
1.5 
0.4 
1.1 
8.5 
0.4 
0.6 
1.3 
0.4 
0.4 
0 09 
0.6 
0.2 
0.2 
0.4 
1.4 
1.2 

1.1 
0.4 
0.6 

83.8 
0.4 
0.2 
0.6 
1.1 
1.3 
0.8 
0.9 

64.5 
0.4 
1.2 
0.7 

1.3 

0.8 
0.6 
0 0 4  
19.0 

0.13 
3.67 
-013 
-013 
0.15 
3.68 -. 10 
-012 
-080  
-012 
-009 
0.90 
0.12 
01 16 
0.20 
0.15 
0.18 
0.00 
-012 
0.02 
0 . 0 9  
0.03 
0.04 
0.12 
0 003 
1.47 -. 18 
0.18 
0.22 
0.11 
-0 15 
0.17 
-011 
2.06 
- 0  18  
0.07 
0.17 
-009 
0.22 
-0  17 
1.04 

. 
. ' 

. 

t 

. 

. . 
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T e s t  10,  run 128 (continued) 

' . 
. 

P 

. 

. 
a 

INSTRUMENT 

HTR 
HTR 
HTR 
HT R 
HTR 
H TR 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
HT R 
HTR 
HTR 
HTR 
HTP 
HTR 
HTR 
FTf? 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 
HTR 

T C  I N  HTR 
T C  I N  HTR 
T C  I N  b T R  
T C  I N  t-TR 
T C  I N  HTR 
T C  I N  t-TP 
T C  I N  HTR 
TC I N  HTR 
T C  I N  t-TR 
T C  I N  HTR 
T C  I N  PTR 
T C  I N  HTR 
T C  I N  I-TR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  PTR 
T C  I N  HTR 
TC I N  H I R  
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  HTR 
T C  I N  WTR 
T C  I N  HTR 
T C  I N  HTR 

369 15.S 
04. 16.1 
os. 16.1 
07r 16-1 
21r16.1 
27 16- 1 
041  16.4 
OE.lc.4 
079 16.4 
21916.4 
27.16-4  
C4.16.6 
OS. 1c.e 
C79 16.6 
21.1606 
27.1606 
04r16.g 
07.16.4 
919 16.9 
27.1c.9 
11918AB 
129 l8AB 
14. lEAB 
30. 1eAB 
1 1  9 186C 
12.18BC 
14.1eec 
17.leBC 
'0.18BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP THERMGCOUPLES 
W W  TC ON HTR 121-1 IN(DEG F) 
W W  TC ON HTR 169-1 I N  
W W  T C  O N  HTR 12.03. I N  
W W  TC ON HTR 1CrC4 I N  
W W  T C  ON HTR 04.11 IN 
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 12.11 I N  
W W  TC ON HTF! 17.11 I N  
W W  T C  ON HTR L"8.11 I N  
W W  TC ON HTR 21.11 I N  
W W  T C  ON HTR C3.12 I N  
W W  T C  ON HTR 12.12 I N  
W W  TC ON HTR 15.12 I N  
W W  T C  ON H7R 17.13 I N  
W W  T C  O N  HTR 22.12 I N  
W W  T C  ON HTR C1.15 I N  
W W  TC O N  HTR 03.15 I N  
W W  TC ON HTR 08.15  I N  
W W  TC ON HTR 10.15 I N  

20-SEC 
A V G  

827.7 

836. a 

828.9 

833.7 
a36 . 6 
a28 . 4 

€33.8 

e3009 

866 0 9 

830.5 

86703 
837.2 
834.3 

828.7 
832. 2 

867.0 
836- 0 
531 0 4  
827.4 
866.4 

850.6 

830. o 

832.0 

E 5 4 0  1 

832.0 
E 5 1  1 
813.6 
827.2 
826.6 

831 04 
830.6 

834.1 

831 0 2  
831 0 5  

831 0 7  
e390 1 
830 4 
878.4 
830.0 
E270  8 
€53 8 
830.9 
830.4 
a31 .9 
838.6 
832.7 
a2i3.a 
830.8 

ST D NClRMAL I ZED 
DEV TEMP 

0.9 
0.4 
0.3 
0.3 
0.6 
1.6 
1.0 
0.4 
0.4 
1 e o  

0.8 

0.7 
0.3 
0 . 5  
1.4 
1.3 
0.6 
0.4 
1.8 
1.1 
0.5 
0 . 5  
9.8 
7. 1 
0.5 
0.5 
20.3 
0.4 
7.1 

3.4 
0.5 
9.4 
0.4 
0 . 7  
0.2 
0.6 
0.4 
0.5 
0 . 5  
0.7 
0.5 
0.3 
0.5 
0.3 
0 0 4  
0.6 
1.2 
0 . 5  

-e 12 
0.33 
0.55  
0.12 
03 

2-15 
0 e 3 2  
0-53 
0 . 0 9  
-006 
2.78 
0.58 
0.37 
0.21 
- 0 0 5  
2.76 
0.49 
0.15 
- 0  14 
2-71 
0.19 
1.55 
1.81 
0 . 0 5  
0.20 
1.59 **** 
- 0  15 -. 20 

0.15 
0.10 
0.14 
0.16 
0.35 
0-18 
0.72 
0.08 
3.58 
0-05 -. 1 1  
1.79 
0.12 
0.08 
0.19 
0068 
0.25 
4 - 0 4  
0.11 
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Test 10, run 128 (continued) 

I N S TR UME N T  

W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  A J  HTR 
W W  T C  OP HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  T C  A J  HTR 
W W  T C  O P  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  H T P  
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  RCD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 

15.15 IN 
14.15 IN 
25.15 I h  
56.15 IN 
01.17 I N  
C2.17 IN 
02.17 I N  
0'2.17 I N  
10.17 I N  
11.17 I N  
18917 IN 
19.17 IN 
21.17 I N  
22.17 I N  
23.17 I N  
27.17 IN 
06.15 I N  
C7.19 IN 
07.19 IN 
C9.19 I N  
14.15 IN 
l€?,ls IN 
27.19 IN 
20.19 I N  
2 4 - 1 s  I N  
3 E s l q  I N  
77.19 I N  
05.21 IN 
(36.21 I N  
21.21 J N  
24.21 IN 
2 5 . 2 1  IN 
27.21 IN 
30.21 IN 
22921 I N  
24 .21  I N  
04.23 IN 
09.23 IN 
14.23 I N  
24.23 IN 
2-9.22 I N  
21.23 IN 
C1.25 IN 
C2.25 IN 
05.25 IN 
C E . 2 5  I N  
14.22 IN 
C4.27 IN 
07.27 I h  
12.27 I N  
16.27 IN 
18.27 IN 

20-SEC 
A VG 

831 .a 
833  . 3 
862. 1 
830.5 
837.2 
832.8 
831 09 

834 . 5 
a31 .o 

a45 . o 
a32 . 7 
832.9 
832.9 
836. o 
831.8 
830.2 
e 7 3 0 8  
-932.1 
e31 08 
a32.i 
mi.5 
833.0 
aao. 1 
836.4 
826.3 
831 00 
~30.8 
842 5 
832.5 
838.4 
855.1 

a7a.9 
e57.7 

834 8 
e 3 0 0 3  
827.3 
839.3 
832.5 
e 4 6 0 0  
850.9 
880.7 

834.2 

e45.a 

831 06 

829.8 

e3204  
039.7 
865.7 
a34 . 8 
876.7 
E 3 5 0  1 
a32.a 

ST 0 
DEV 

0.2 
0.4 
0 09 
1.0 
0.5 
0.6 
0.3 
0.3 
0.4 
0.2 
0.5 
0.5 
0.6 
0.4 
0.3 
1.2 
0.5 
0.4 
0.0 
0 . 5  
1.4 
0.5 
0.4 
00 5 
0.9 
0.8 
0 0 7  
0.1 
0.6 
0.3 
0.4 
0.7 
0.4 
0.4 
1.4 
1.0 
0.6 
0 06 
1.2 
0.2 
0 .s 
0.4 
0.2 
0.4 
0.4 
0 03 
0.4 
0.2 
1.4 
0.9 
0.2 
0.3 

N O R M A L I Z E D  
TEMP 

0.18 
0.30 
2.39 
0.09 
0.58 
0.26 
0.19 
0.13 
0 038 
1.15 
0.25 
0.26 
0.27 
0.49 
0.18 
0.07 
0.33 
0.20 
0.18 
0.21 

0.27 
3.71 
0.52 
-022 
0.13 
0.11 
0.97 
0.24 
0.66 
1.88 
2.08 
3.63 
0.40 

3.a1 

0 . 0 8  
-015 
0 073 
0.23 
1.22 
1.58 
3.75 
0.17 
0.36 
0.04 
1.21 
0.23 
0.76 
2.66 
0.40 
3.47 
0.43 
0.25 

. 

t 

. 

. 
. 
. 
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T e s t  10,  run  128 ( con t inued)  

INSTRUMENT . 
v 

. ' 
. 

W W  TC ON ROD C3.25 
W W  TC O N  ROD 06.2s 
W W  TC ON ROD 1O.PS 
W W  TC ON RCD 01.37 
HW TC ON RCD C 2 . 2 7  
W W  TC ON ROD Ce.37 
W W  TC O N  RCD 1 4 - 3 7  
W W  T C  ON ROD C4.51 
W W  TC ON ROD 07.51 
W W  TC ON ROD 12.51 
W W  TC ON ROO 16.51 
W W  TC ON ROD 18.51 
W W  TC ON ROD C3.63 
W W  TC ON RCD CO.E3 
W W  TC ON ROD 10163 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A VG 

a44 . 9 
a34.2 

835.3 

839.2 
85107 

831 08 

845.6 
850.3 
837. 3 
8560 0 
837.6 
a36 . 2 
038.4 
849.9 

845.0 

DUCT THERMOCOUPLES 
DUCT W A L L  TCICH 38.19 I N ( D E G  F )  864.6 
DUCT W A L L  TCqCH E3919 I N  829.1 

DUCT WALL TC.CH 4 3 9 2 1  I N  840.8 
DUCT W A L L  T C - C H  2 8 . 2 1  I N  e3004 

833 6 DUCT W A L L  TC,CH 44.21  I N  

TEST S E C T I O N  H O L I I h G  THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
T S  GUARD HTR-BCT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
TS SHELL-UP CTR 
TS GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
TS HTR-TOP 

E3009 
802 4 
752.2 
848.6 

773 . 9 847.6 

848.8 
867.1 

845. a 
856.0 

e44 4 

861.1 

REFERENCE BOX TI-ERMOCOUPLES 
150 DEG R E F  EOX l(DEG F) 148.1 
150 DEG R E F  @CX 2 149. 1 
150 DEG REF E C X  Z 151 07 
150 DEG R E F  € O X  4 149.4 
150 DEG R E F  8 C X  5 147 4 

M I  SCECLANEOUS 
SOD PUMP S P E E C t R P M )  487.5 
E X P A N S I O N  TANK LEVEL(% F U L L )  75.2 

ST D NORMAL I ZED 
DEV TEMP 

0.3 
o m  2 
1.3 
0.2 
0.2 
0.4 
0.6 
O m 4  
O m 6  
0 04 
Om4 
Om4 
0 mO 
0.1 
0.5 

1.14 
0.72 
1 m64 
0.36 
0.18 
0.44 
1.19 
1.54 
0.59 
1-95 
0.61 
0.51 
1.15 
0.67 
1.50 

0.7 20 58 
0.4 -002 

0.9 0m84 
0 04 0.32 

0.4 0 . 0 8  

0.4 
0 . 7  
0.7 
0.4 
0.9 
O m 6  
0.5 
0.8 
1.1 
1.4 
1.7 
1 - 1  

1.5 
0.9 
0.8 
0.4 
Om4 

20.8 
0.2 
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TEST S E R I E S  1 0 ( E U N D L E  3C): TEST 1 0  RUN 130 0 1 / 1 3 / 7 8  10 56 55 

CON0 I T  IONS: 
TEST S E C T I O N  F L O d :  0.63 L / S  ( 9.9 GFM) 
TEST SECTION POWER 

( 1 ROD HEATED) : 5.0 KW ( 9.3 K\ IU /M/F ;CD) (  2.8 K W / F T / f i O C )  

TEST SECTION I N L E T  TEMPERATURE : 4 4 3  C E G  C ( 829 DEC F l  
T E S T  SECTION OUTLET TEMPERATURE: 450 CEG C C 8 4 2  DCG F )  

HEAT BALANCE:  

HEAT I N P U T  FROM 31 F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SODIUM= 

X O F  I N P U T  HEAT ACCOUNTEC F O R  : 
F L O W  X SP-HEAT X ( T S  O U T  TEMF 

I N  STR UM EN T 

t EATER 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 
HTR 
H TR 
H TR 

POWERS(K W )  
POWER I N  ROD 30 
POWER I N  RODS 8.9.10 
POWER I N  RODS 1 4 . 1 5 r l  f 
POWER I N  RODS 1,3911 r l Z ;  
POWER I N  RODS 5 . 6 . 1 3 ~ 1 7  
POWER I N  RODS 4 e 7 9 1 2 * ! @  
POWER I N  RODS 2.31 
POWER I N  RODS 24~25.24.28 
POWER I N  RODS 3 3 . 3 4  
POWER I N  RODS 2 1 . 2 2 . 3 6 ~ 3 7  

FLOWS 
T E S T  S E C T I O N ( T S 1  FLOW I N ( G F M )  
T S  F L O W  O U T t G P M )  
T S  BYPASS FLOW(GPM) 
LOCJP F L O W  TO T A L (  GPM) 
RADIATOR A I R  FLOW(CFM) 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E S S ( P S I G 1  
PUMP OUT P R E S S (  P S l G  ) 
T S  L I N E  PRESS I N ( P S 1 G )  
EXP TANK ARGON P R E S S t P S I G )  
T S  BYP L I N E  PRESS I N ( P S I G )  
T S  BYP L I N E  PRESS O U T ( P S I C 1  

- TS I h  T E M P )  

EO-SEC 
A VG 

5 . 0  
0.1 
0.1 
0.1 
0.1 
0.0 

-0.0 
-0.3 
0.0 
0.0 

9. s 
9.9 
1. 7 

10.0 
1.2 

13.0 
6. 0 
e. 1 

11.8 
2.5 

13.1 
9.5 

5.0 KW 

4.8 K W  
95.7 x 

ST C 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0. 0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 

. 

8 

8 . 
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Tes t  10,  run  130 (con t inued)  

INSTRUMENT 

I 

. 
# 

L 

P 

20-SEC S T D  NORMAL1 ZED 
A V G  DEV TEMP 

L C O P  THERMOCOUPLES 
T E S T  SECT I N L E T  WELLtDEG F )  829.5 0.4 
T E S T  SECT O U T L E T  WELLtDEG F )  842.3 0.5 
PUMP I N  P I P E  W A L L  TC e37.1 4.7 
PUMP OUT P I P E  W A L L  TC 81 5.0 1.2 
RAD I N  P I P E  k A L L  TC 837.4 0.4 
RAD OUT P I P E  W A L L  TC 81 8.6 0.5 

HEATER INTERNAL THERMOCOUPLE S 
HTR TC I N  HTR 08.12AB fN(DEG F )  
HTR TC I N  HTR 13r12AB I N  
HTR TC I N  H T R  18.12AB I N  
HTR TC I N  HTR 22.12AB I N  
HTR TC I N  HTR 08.12BC ‘IN 
HTR TC I N  HTR 13.128C I N  
HTR TC I N  HTR 18e12BC I N  
HTR TC I N  HTR 22.128C I N  
HTR TC I N  HTR 09.15AB I N  
HTR TC I N  HTR 10.15BC I N  
HTR TC I N  HTR 16.158C I N  
HTQ TC I N  H T R  25.158C I N  
HTR TC I N  H T R  02.15.1 I N  
HTR TC I N  HTR 03.15.1 I N  
HTP TC I N  HTR 06.15.1 I N  
HTR TC I N  HTR 15.15.1 I N  
HT? TC I N  HTR 24.15.1 I N  
HTR TC I N  HTR 33.15.3 I N  
HTR TC I N  HTR 36.15.1 I N  
HTR TC I N  HTR 02.15.4 I N  
HTR TC I N  HTR 03.15.4 I N  
HTR TC I N  H T R  36.15.4 I N  
HTR TC I N  H T R  15.15.4 I N  
HTR T C  I N  H T R  24.15.4 I N  
HTR TC I N  HTR 33.15.4 I N  
HTR TC I N  H T R  34.15.4 I N  
HTR TC I N  HTR 36.15.4 I N  
HTR TC I N  HTR 02.15.6 I N  
HTR TC I N  H T R  03.15.6 I N  
HTR TC I N  HTR 06.15.6 I N  
HTR TC I N  HTR 15r15.6 I N  
HTR T C  I N  HTR 24915.6 I N  
HTR TC I N  HTR 33.15.6 I N  
HTR TC I N  HTR 34.15.6 I N  
HTR TC I N  H T R  36.15.6 I N  
HTR TC I N  HTR 03.15.9 I N  
HTR TC I N  HTR 06.15.9 I N  
HTR TC I N  HTR 15.15.9 I N  
HTR TC I N  H T R  24915.9 I N  
HTR TC I N  H T R  33.15.9 I N  
HTR TC I N  H T R  34915.9 I N  
HTR TC I N  HTR 36915.9 I N  

831 8 
845.2 
828.1 
012.0 
831 e 7  

844.1 
828.6 
827.7 
835.3 
827.1 
829.7 
828.9 
831 6 
830.5 
e32.7 
844.9 

78.4 
830.6 
827.9 
834.0 
832.9 
832.6 
834.3 
419.5 
829.9  
865.4 
827.6 
831.8 
032.2 
832.3 
835.1 
e27. 1 
830.0 
788.8 
027.0 
830.8 
831.7 
835.9 
027.2 
828.4 
831.9 
825.6 

0.5 
0.4 
0.4 
1.5 
0.2 
0.5 
0 . 7  
0.7 
1.2 
0.7 
1.1 
1.0 
0.4 
0.5 
1.1 
0.9 
0.5 
0.5 
l e 6  
1 e 8  
1.2 
1.1 
1.2 
0.7 
0 e 7  

4.2 
0.7 
0.6 
0.5 
0.6 
1.4 
0.6 
0.5 

14.1 
0.4 
0.8 
0.2 
0.7 
0.6 
0.1 
3.9 
2.3 

0.18 
1 23 
- e  11 ** ** 
0 e 17 
1.15 -. 0 7  
- e  14 
0.45 -. 19 
0.02 
- e  0 5  
0.16 
0.08 
0.25 
1.21 ** ** 
0.08 -. 12 
0 35 
0 26  
0 24 
0 e 38 * *  ** 
0.03 
2. € 2  
- e  15 
G e l 8  
0.21 
0.22 
0 44 
- e  19 
0.04 +* ** 
- e  io 
0.10 

0 EO 
- e  18 
- e  08 
0.19 -. 3 1  

0.17 
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Test 1 0 ,  run 130 (continued) 

INSTRUMENT 

HTR TC I N  HTR 04.1601 I N  
HTR TC I N  H T R  05.16.1 I N  
HTR TC I N  HTR 07.16.1 I N  
HTR TC I N  H T R  21.1601 I N  
HTR TC I N  HTR 27.1601 I N  
HTR TC I N  H T R  04.1604 I N  
HTR TC I N  HTR 05.1604 I N  
HT9  TC I N  H T R  07.1604 I N  
HTR TC I N  H T R  21.1604 I N  
HTR TC I N  HTR 27.1604 I N  

HTR TC I N  HTR 04.1606 I N  
HTR TC I N  HTR 05.1606 I N  
HTR TC I N  H T R  07.1606 I N  
HTR TC I N  H T R  21,1606 I N  
HTR TC I N  H T R  27.1606 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  H T R  07.1609 I N  
HTQ TC I N  H T R  21.1609 I N  
HTR TC I N  HTR 27.1609 I N  
HTQ TC I N  HTR ll.18AB I N  
HTR T C  I N  H T R  12.18AB I N  
HTR TC I N  HTR 14.18Af3 I N  
HTR TC I N  H T R  30918AB I N  
HTR TC I N  HTR lls18BC I N  
HTR T C  I N  HTR 12.18BC I N  
HTR TC I N  HTR 14.188C I N  
HTR TC I N  HTR 17rl8BC I N  
HTR TC I N  H T R  30.18BC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 12.-1 IN(DEG F )  
W W  TC ON HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.39 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC O N  HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC O V  HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC O V  HTR 13.13 I N  
W W  TC ON HTR 15.13 I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC Ohl HTR 01.15 I N  
W W  TC O V  HTR 03.15 I N  
W W  TC 0'4 HTR 08.15 I N  
W W  TC ON HTR 10.15 I N  
W W  TC O V  HTR 15.15 I N  

2 0-SEC S T  C N O R M A L I Z E D  
A V G  DEV T E M P  

831 06 
837.6 
831.3 
828.3 
845. 6 
833.4 
837.3 
831.1 
829.4 
845.2 
833. 8 
836.3 
832.3 
827.5 
842.6 
834.4 
832.5 
82s. 8 
843.2 
829.4 
836.3 
885.3 
921 7 
830.4 
836.8 
889.7 

903.4 
828. a 

831 5 
831 2 
830.3 
834.1 
833.2 

835.1 
831 02 
861.7 
840.0 
828.0 
851.0 

833.4 

844. i 
831.3 
832.5 
836.9 
832.6 
829.4 
831 04 
858.5 

0.3 
0.2 
0.4 
0.4 
1.3 
0.7 
0.5 
0.4 
0. 3 
1.1 
Q.4 
0 04 
0.6 
0. 3 
0 07 
0.3 
0. 8 
1.0 
0.4 
0.5 
0.5 
0. a 
7.2 
0.5 
0. 5 
3. 0 
0.4 
7.2 

4.2 
0 . 5  
0.4 
0. 4 
0.5 
0.2 
0.4 
0.4 
0.4 
0. 5 
0.6 
0. a 
0 0  3 
0. 5 
0.5 
0.4 
0.6 
1.3 
0.4 
0 0  4 

0. 16 
0.E3 
0. 14 
- 0  10 
1. 26 
0 30 
o.e1 
0. 13 
- 0  01 
1.23 
0 . 34 
0.53 
0 . 22 
- e  16 
1.03 
0.38 
0.24 
- 0  29 
1.08 
-001 
0.53 
4. 38 
7. 24 

0 . 57 
4.73 
- 0  '36 
5 . 8 0  

0.07 

0. 16 
0. 13 
0.06 
0 36 
0 29 
0.30 
0.44 
0. 13 
2.53 
0.82 
- 0  12 
1.69 
1. 15 
0. 14 
0.23 
0 058 
0 24 
- 0  01 
0. 15 
2.28 

. . 
. 

t 

. 

c 
I 

t 
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T e s t  10, run 130 (cont inued)  

* 

, 

e 

. 

. 

IN STRUM ENT 

W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC A J  
W W  TC O P  
W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC A J  
W W  TC O P  
W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  T C  ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O Y  
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  T C  ON 
W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
H W  TC ON 
W W  TC ON 

HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
H TR 
H TR 
H TR 
ti TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

19.15 I N  
25.15 I N  
36.15 I N  
01.17 IN 
02.17 I N  
02.17 I N  
08.17 I N  
10.17 IN 
11.17 I N  
18.17 I N  
19.17 I N  
21.17 I N  
22.17 I N  
33.17 I N  
37.17 I N  
06.19 IN 
07.19 I N  
07.19 I N  
09.19 IN 
14.19 I N  
18.19 IN 
27.19 I N  
30.19 I N  
34.19 I N  
36.19 I N  
37.19 I N  
05.21 I N  
06.21 I N  
21.21 IN 
24.21 IN 
25.21 I N  
27.21 IN 
30.21 I N  
33.21 IN 
34.21 XN 
04.23 I N  
09.23 IN 
14.23 I N  
24.23 I N  
28.23 IN 
31.23 I N  
01.25 IN 
02.25 I N  
05.25 I N  
08.25 I N  
14.25 I N  
04927 IN 
C7.27 I N  
12.27 IN 
16.27 I N  
18.27 IN 

2 0-SEC ST 0 
A VG DEV 

833.5 
840.4 
830.8 
836.8 
833.4 
832.5 
831 0 
831 4 
835.0 
333.2 
833.7 
832.8 
833.0 
833.2 
830.1 
839.3 
833.3 
832.7 
831.7 
866.5 
833.7 

907.0 
826.4 
831.1 
830.0 
e43e 6 
837.0 
834.7 
841.4 
843.6 
858.1 
901 6 
830.5 
827.2 
838.5 
832.5 
874.7 
839.3 
874.6 
839.4 
839.8 
830.5 
862.4 
831 e 7  

863.1 
854.6 
837.9 
863.5 
840.8 
833.2 

862. o 

0.3 
0.4 
0.9 
0.5 
0.3 
0.4 
0.5 
0.4 
0.5 
0.4 
0.4 
0.5 
0.5 
0.5 
1 e4 
0.4 
0.4 
0.4 
0.2 
0.4 
0.4 
0.4 
0.3 
0.9 
0.4 
0.8 
0.4 
0.5 
0.4 
0.4 
0.5 
0.3 
0.5 
1.2 
1.0 
0.8 
0 . 8  
0.3 
0.2 
0.4 
0.4 
0.4 
0.4 
0.1 
0.2 
0.3 
0.4 
1.5 
0.6 
0.3 
0.4 

NORMAL1 ZED 
T EMP 

0.31 
0 . e 5  
0.19 
0 . 5 7  
0.30 
0.23 
0.12 
0 .  14 
0.43 
0.29 
0.22 
0 26 
0.27 
0.29 
0.05 
0.77 
0.30 
0 . 2 5  
0.17 
2.91 
0.33 
2.55 

- e  24 
0.12 
0.04 
1. 1 1  
0.59 
0.41 
0.93 
1.11 
2.55 
5.66 
0 . 5 7  
- e  18 
0.71 
0 24 
3.55 

3.54 
0 e 7 8  
0.e1 
0.08 
2.58 
0.17 
2.63 
1 e97 
0.66 
2.67 
0 e9  
0.29 

6. oa 

0.77 
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Test 10,  run  130 ( con t inued)  

I N STR UM EN T 

W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
UW TC ON 
W W  TC ON 
W W  TC ON 
W 1  TC OW 
W W  TC ON 

ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
R 0 3  
ROD 
ROD 
ROD 
ROD 

03.29 I N  
C6.29 I N  
10.29 I N  
01.37 I N  
C2.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
l e 9 5 1  I N  
03.63 I N  
C6.63 I N  
10.63 I N  

2 0-SEC ST D 
AVG DEV 

837.5 
847.5 
840.5 
836.3 
831 8 
833.7 
855.8 
e50 .8  
837.9 
855.0 
840.5 
835.9 
842.6 
841 0 7  
844.9 

0.2 
0.2 
1.2 
0.4 
0.0 
0. 4 
0.1 
0.2 
0. 6 
0.1 
0. 4 
0.1 
0.3 
0.2 
0.3 

DUCT THERMOC O W  LE S 
DUCT WALL TCsCH 38.19 I N ( D E G  F )  849.7 0.9 
DUCT WALL TCeCH 53.19 I N  828.7 0.4 
DUCT WALL TC.CH 28.21 I N  828.4 0.2 
DUCT WALL TCqCH 43.21 I N  890.2 0.7 
DUCT WA-L T C - C H  44.21 I N  €57.2 0.5 

T E S T  S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW C T R  

T S  HTR-LCC CTR 
T S  SHELL-LP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

T S  GUARD H T R - L O W  CTR 

829.7 
798. 8 
147.2 
843.5 
841 0 7  
767.4 
850.0 
861 5 
837.0 
845.4 
852.3 
854.0 

0. 5 
0.4 
0.5 
0.4 
0.8 
0. 7 
0.5 
0.9 
0.9 
0.9 
1.3 
1.2 

REFERENCE B O X  THERMOCOUPLES 
150 DEG R E F  B O X  l ( D E G  F) 148.0 1.3 
150 DEG R E F  B O X  2 148.9 0.6 
150  DEG R E F  B O X  3 151.7 0.9 
150 DEG REF B o x  4 149.5 0 .  4 
150 DEG REF Box 5 148.2 0.4 

Y I S C E L L A N E O U S  
SOD PUMP SPEEDCRPM) 498.3 2.6 
E X P A N S I O N  TANK LEVEL(. X FULL) 75.6 0.2 

NORMAL1 ZED 
T E M P  

0.€3 
1.41 
0.87 
0. E4 
0 18 
0. 33 
2. 0 6  
1.67 
0. E6 
2.00 
0 .  86 
0 . 5 0  
1.03 
0.95 
1.21 

1 58 
- 0  06 
- 0  09 
4.76 
2.17 

. 

* 

. 

. 
0 . 
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T E S T  S E R I E S  l O ( B U N D L E  3C) : T E S T  10 R U N  131 01/13/78 1 1  15 7 

c 

. 

C O N D I T I O N S :  
T E S T  S E C T l O N  FLOW: 0.€2 L I S  ( 9.8 CPM) 
T E S T  S E C T I O N  P O  WER 

( 1 ROD HEATED) : 5.1 KW ( 9.5 K W / M / f i C C ) (  2.9 KW/FT/FOC)  

T E S T  S E C T I O Y  INLET TEMPERATURE: 444 CEG C ( 831 D E C  F )  
T E S T  S E C T I O N  O U T L E T  TEMPERATURE: 451 CEG C ( 845 D E E  F )  

H E A T  BALANCE:  

H E A T  INPUT FROM 31 FUEL P I N  SIMULATORS: 
H E A T  ABSORBED B V  SODIUM= 

% OF I N P U T  HEAT ACCOUNTED FOR: 
FLOW X SPaHEAT X ( T S  OUT TEMP - TS I N  TEMF)  

I NSTRUM EN T 

6;EATER POWER S(K W )  
HTR POWER I N  ROD 31 
HTR POMER I N  RODS 8.9.10 
HTR POWER I N  RODS 14*15rl€ 
HTR POWER I N  RODS 1.3.11 rlS 
HTQ POWER IN RODS 5.6.13.17 
HTR POWER I N  RODS 4.7.12.18 
HTR POWER I N  RODS 2.30 
HTR POWER I N  RODS 24.25.27.28 
HTR POWER I N  RODS 33.34 
HTR POWER I N  RODS 21.22.36.37 

20-SEC 
A VG 

5.1 
0.1 
0.1 
0.1 
0.1 
0.0 

-0.0 
-0.3 
0.0 
0.0 

FLOWS 
T E S T  S E C T I O N C T S )  FLOW I N ( G F M )  9.8 
T S  FLOW O U T t G P M )  9.8 
T S  BYPASS FLOW(GPM1 1.8 
L O O P  FLOW TO TAL(  GPM 1 10.0 
R A D I A T O R  A I R  F L O M t C F M )  1.2 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  13.0 
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT P R E S S ( P S 1 G )  8.1 
T S  LINE P R E S S  I N ( P S 1 G )  11.8 

2. 5 EXP TANK ARGON P R E S S t P S I G )  
T S  BYP L I N E  P R E S S  I N f P S I G )  13. 0 

9.6 T S  6 Y P  L I N E  P R E S S  O U T < P S I G )  

6. 0 

ST 0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 

5.1 KW 

5.0 K W  
99.0 x 
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Test 10, run 131 (continued) 

I NS TR UME NT 20-SEC STD NORMALIZED 
AVG DEV T E M P  

LOOP THERMOCOUPLES 
T E S T  SECT I N L E T  WELLtDEG F) e31 08 0.3 
T E S T  SECT O U T L E T  WELL(DEG F) 845.3 0. 5 
PUMP I N  P I P E  WALL T C  838. 8 4.6 
PUMP OUT P I P E  WALL TC 816.6 1.2 
RAD I N  P I P E  WALL TC 839.2 0.2 
R A D  OUT P I P E  W A L L  TC 820.2 0. 4 

HEATER INTERNAL THERMOCOUPLES 
HTR TC I N  H T R  08.12AB I N ( D E C  F )  
HTR TC I N  HTR 13.12AB I N  
HTR T C  I N  H T R  18.12A8 I N  
HTR T C  I N  H T R  22.12AB I N  
HTR TC I N  HTR 08.12BC I N  
HTR TC I N  H T R  13.12BC I N  
HTR TC I N  HTR 18.12BC I N  
HTR TC I N  HTR 22.12BC I N  
HTR T C  I N  H T R  09.15AB I N  
HTR TC I N  HTR 10*158C I N  
HTR TC I N  H T R  1 6 ~ 1 5 6 C  I N  
HTR TC I N  HTR 25.15BC I N  
HTR TC I N  HTR 02.15.1 I N  
HTR T C  I N  HTR 03.15.1 I N  
HTR TC I N  H T R  06.15.1 I N  
HTR TC I N  HTR 15.15.1 I N  
HTR TC I N  H T R  24.15.1 I N  
HTR TC I N  H T R  33 r15 . i  I N  
HTR TC I N  HTR 3 6 ~ 1 5 . 1  I N  
HTR TC I N  HTR 02.15.4 I N  
HT2 TC I N  HTR 03.15.4 I N  
HTR TC I N  H T R  06.1504 I N  
HTR TC I N  H T R  15.15.4 I N  
HTR TC I N  HTR 24.1504 I N  
HTR TC I N  HTR 33.1504 I N  
HTR TC I N  HTR 34.1504 I N  
HTR TC I N  HTR 36.1504 I N  
HTR TC I N  HTR 02.1506 I N  
HTR TC I N  H T R  03.1506 I N  
HTR TC I N  HTR 06r15.6 I N  
HTR TC I N  H T R  15r15.6 I N  
HTR TC I N  H T R  24.1506 I N  
HTR TC I N  HTR 33.1506 I N  
HTR TC I N  HTR 34 ,1506 I N  
HTR TC I N  HTR 36.1506 I N  
HTR TC I N  H T R  03.1509 I N  
HTR TC IN HTR 06.15.9 IN 
HTR TC I N  HTR 1 5 r l 5 . 9  I N  
HTR TC I N  H T R  24.15.9 I N  
HTR TC I N  HTR 33.15.9 I N  
HTR TC I N  H T R  34.1509 I N  
HTR TC I N  HTR 36.1509 I N  

834.2 
837.3 
830.7 
829.8 
834.6 
836.7 
830.8 
829.7 
837.8 
830.4 
837.0 
830.4 
834.3 
833.7 
835.9 
843.5 
78. 6 

835.1 
830.6 
834.2 

834.9 
836.5 
420.0 
836.2 
802.5 
829.6 
834. 5 
834.3 
835.4 
835.9 
829.9 
834.6 

a34 . 3 

870.4 
829.5 
832.5 
835.1 
837.9 
830.4 
832.7 
826.5 
830.9 

0.4 
0.5 
0.4 
0.4 
0 .5  
0.7 
0.4 
0. 8 
1.1 
0.5 
0.6 
1.4 
0.3 
0.4 
0.5 
0.4 
0.4 
0. 8 
0.4 
0.8 
O m 6  
0.5 
0. 4 
0.6 
1.0 

34.9 
0.6 
0.4 
0.7 
0.4 
0.2 
0.9 
1.1 

41 0 4  
0. 4 
0.6 
0.2 
0.5 
0.4 
0.8 
4 . 5  
0.7 

0.17 
0 0 4 0  
- 0 0 8  
- 0  15 
0.21 
0.56 
- 0  08 
- 0  16 
0. 44 
- 0  11 
0 . 38 
- 0  11 
0. 18 
0.14 
0.30 
0.96 **** 
0 24 
- 0  09 
0 .  18 
0 .  18 
0.22 
0 . 3 5  ** ** 
0.12 ** ** 
- 0  16 
0 . 20 
0 18 
0.26 
0.30 
- 0  14 
0.21 
2.e5 
- 0  18 
0.05 
0 2 4  
0 . 45 
- 0  11 
0.06 
- 0  40 -. 0 7  

. 

t 

4 

e 

4 
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Test 10, run 131 (continued) 

INSTRUMENT 
0 

. 
. 

. 

c 

HTR 
HTR 
HTR 
H TR 
H TR 
HTR 
HTR 
H TR 
H TR 
H TR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
HTR 
HTR 
HTR 
H TR 
HTR 
H TR 
HTR 
HTR 
HTQ 
H TR 
HTR 

TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 
TC I N  HTR 

04.16.1 
05.16.1 
07. 16.1 
21.16.1 
27.16.1 
04.16.4 
05.16.4 
07.16.4 
2 1  ~ 1 6 . 4  
27.16.4 
04.16.6 
05.16.6 
07916.6 
21916.6 
27.16.6 
04.16. 9 
07.1 6.9 
21.16.9 
27916.9 
11 s18A0 
12.18AB 
14.18AB 
30118AB 
11 9 1  8BC 
12.1 8BC 
14. 188C 
1 7  180C 
30.1 80C 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

WXRE WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 I N ( D E G  F) 
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC O V  HTR 16.09 I N  
U W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC O N  HTR 28.11 I N  
Y W  TC ON HTR 31.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC O V  HTR 13.13 I N  
WW TC ON HTR 15.13 I N  
W W  TC O N  HTR 17.13 I N  
W W  TC O N  HTR 22.13 I N  
W W  TC ON HTR 01.35 I N  
U W  TC ON HTR 03.15 I N  
W W  TC ON HTR 08.15 I N  
W W  TC OM HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  

2 0-SEC ST D NORMAL1 ZED 
AVG DEV T EMP 

832.4 
837.7 
834.4 
831 5 
840.3 
832.7 
837.8 
834.0 
831.6 
839.8 
835.4 
837.4 
835.8 
830.9 
837.1 
834.5 
834.9 
829.0 
836.6 
831.6 
834.1 
867.9 
882.1 
831.5 
834.7 
852.7 
831 e 7  

886.0 

835.1 
833.3 
833.4 
842.3 
835.8 
834.9 
835.1 
833.6 
845.1 
881.1 
830.9 
843.4 
871 e 2 
834.3 
835.2 
839.3 
835.3 
831.8 
833u 0 
887. a 
836.6 

0.7 
0.3 
0.5 
0.4 
1 e4 
1.0 
0 e7 
0.4 
0.6 
0.7 
0.7 
0 e 6  
0.4 
0.8 
0.6 
0.5 
0.4 
1.1 
1.0 
0.4 
0.5 
0.6 
7.5 
0.4 
0.6 
4.5 
0.3 
7.3 

3.6 
0.5 
0.4 
0.6 
0 . 5  
0. 4 
0.4 
0.4 
0.2 
0.4 
0.5 
0.5 
0.4 
0.4 
0.4 
0.5 
0.6 
1.2 
0.5 
0.6 
0.5 

0.05 
0.44 
0 19 
-e03 
0 . t2  
0.07 
0.44 
0.16 
- e 0 2  
0.59 
0 27  
0 e41 
0 29 -. 0 7  
0 . 7 9  
0 20 
0.23 
- e 2 1  
0.35 
-e02 
0.17 
20 67 
3.72 
- e  02 
0.21 
1.55 
-.or 
4.01 

0.25 
0.11 
0.12 
0 e 7 7  

0.30 
0.23 
0.24 
0.13 
0.98 
3.65 
- e  07 
0.85 
2.92 
0.18 
0 . 2 5  
0 . 5 5  
0.26 -. 00 
0.09 
4. 14 
0.36 
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Test 10, run 131 (continued) 

I N STRUM ENT 

W W  TC 0‘4 
W W  TC ON 
W W  TC ON 
W W  TC A J  
W W  TC O P  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O V  
W W  TC ON 
W W  TC OV 
W W  TC ON 
W W  TC O Y  
W W  TC Or\l 
W W  TC ON 
U W  TC A J  
W W  TC O P  
W W  TC ON 
W W  TC OV 
W W  TC O V  
W W  TC OY 
W W  TC ON 
W W  TC ON 
W W  TC OY 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC O N  
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
w w  T C  ov 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC OY 
W W  TC ON 
W W  T C  O’v 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
UW TC ON 

H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

25.15 I N  
36.15 IN 
01.17 I N  
02.17 I N  
02.17 I N  
08.17 IN 
10.17 I N  
11.17 I N  
18.17 I N  
19.17 I N  
21917 I N  
22.17 I N  
33.17 I N  
37.17 I N  
06.19 I N  
07.19 I N  
07.19 I N  
C9.19 I N  
14.19 I N  
18.19 I N  
27.19 I N  
30.19 I N  
34.19 I N  
36.19 I N  
37.19 IN 
05.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 IN 
27.21 I N  
30.21 IN 
33.21 I N  
34.21 I N  
04.23 I N  
09.23 I N  
14.23 I N  
24.23 I N  
28.23 I N  
31.23 I N  
01.25 I N  
02.25 IN 
05.25 I N  
ca.25 IN 
14.25 I N  
04.27 I N  
07.27 I N  
12.27 I N  
16.27 I N  
18.27 I N  
03.29 I N  
06.29 I N  

2 0-SEC ST C NORMAL1 ZED 
A VG DEV T EMP 

838.2 
833.0 
836.4 

834. a 
835.6 

834.4 
834.0 
835. 0 

836.2 
836.5 

835.9 
835.8 
839.7 
832.5 
840.7 
835.7 
835.1 
834.4 
e54.9 
836.3 

876. a 
856.6 

829.7 
833.5 
832.5 
842.1 
838.5 
837.5 
841 2 
841 8 
852.9 
883.9 
834.9 
E30.6 
838.0 
E34 4 
868.6 
840.0 
862.0 
657.4 
841.0 
832.7 
863.5 

880.0 
849.1 
841 e 5  

854.9 

834.5 

e57a 7 

e37.2 
836.6 
850.8 

0.5 
1.3 
0.6 
0.5 
0.4 
0.4 
0.4 
0.6 
0.4 
0.5 
0.3 
0.3 
0.6 
1.4 
0.4 
0.4 
0.3 
0.5 
0.8 
0.4 
0.3 
0.5 
0.9 
0.7 
1.0 
0.4 
0.4 
0.3 
0.4 
0.6 
0.5 
0.4 
1.4 
1.1 
0.4 
0.4 
0.6 
0.2 
0 . 5  
0.2 
0. 3 
0.4 
0.4 
0.4 
0.4 
0.1 
1.3 
0.9 
0.4 
0.4 
0.4 
0.1 

0.47 
0.09 
0 7-4 
0.28 
0.22 
0.19 
0.16 
0.24 
0.34 
0.12 
0 e 30 
0.29 
0.58 
0 . 0 5  
0.66 
0 e 29 
0.24 
O I  19 
1 e71 
0.33 
1.e4 
3. ’33 
- e  16 
0.12 
0 .  05 
0.76 
0.49 
0.42 
0.69 
0.74 
1 56 

0.23 
- e  09 
0.45 
0 19 
2.72 

2.23 
1 e89 

3.85 

0.61 

0.68 
0.07 
2 . 7 5  
0 . 2 0  
3.56 
1e28 
0.72 
1.91 
1 e 7 0  
0.40 
0 35 
1 e 4 0  

. 
c 

. 

z 

.l 



INSTRUMENT 
c 

. 

1 

z 

4 
w 

W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON R O D  
W W  TC ON ROD 
W W  T C  O V  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
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Test 10, run 131 (continued) 

10.29 I N  
01.37 I N  
02.37 I N  
0 8 . 3 7  I N  
14.37 I N  
04.51 I N  
C7.51 I N  
12.51 I N  
16.51 I N  
18.51 IN 
03.63 IN 
06.63 I N  
10.63 I N  

DUCT THERMOCOUPLES 
DUCT WALL TC .CH 38s 19 I N (  DEG F )  
DUCT WALL TC .CH 53.19 I N  
DUCT WALL TC .CH 28921 I N  
DUCT WALL TCsCH 43.21 I N  
DUCT WALL TCmCH 44.21 I N  

TEST S E C T I O N  HOUSX NG THERMOC CUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR-BOT 
T S  HTR-aOT 
T S  SHELL-LOW C T R  
T S  GUARD HTR-LOW CTR 
T S  HTR-LO W C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE B O X  THERMOCOUPLES 
150 DEG REF B O X  I < D E G  F) 
150 DEG R E F  BOX 2 
150 DEG R E F  BOX 3 

150 DEG R E F  BOX 5 
150 DEG REF eox 4 

M I S C E L L A N E O U S  
SOD PUMP SPEED(RPM) 
E X P A N S I O N  TANK L E V E L (  X FULL) 

2 0-SEC 
AVG 

840.3 
839.0 
834.3 
836.8 
863.4 
851 8 
841.6 
856. 6 
846.7 

844. 1 

845.1 

840. o 

846.7 

E440 5 
831.8 
831 2 
879.9 
888.2 

832.5 
800.8 

846.1 
044.5 
769.5 
e54.4 
864.3 

849.0 
E54.9 
855.3 

748.2 

038.5 

148.4 
148.9 
151.7 
149.4 
148.1 

497.3 
75.2 

ST  D 
DEV 

1.1 
0.4 
0.1 
0.3 
0.6 
0.5 
0.5 
0.5 
0.2 
0.1 
0.2 
0.2 
0.3 

0.7 
0.0 
0.4 
0.8 
0.4 

0.6 
0.5 
0.6 
0.4 
0.7 
0 .  8 
0.5 
1.0 
1.1 
0.9 
1.3 
1.2 

1.3 
0.6 
0.8 
0 .  7 
0.4 

24.0 
0.1 

NORMAL1 ZED 
T E M P  

0.E3 
0 . 5 3  
0.18 
0 . 27 
2. 14 
1.48 
0 0 7 2  
1 .e3 
1.10 
0.61 
0 .  91  
1. 10 
0.98 

0.94 
- e  00 
-005 
3.56 
4. 17 
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TEST S E R I E S  l O ( B U N D L E  XI; TEST 10 RUN 133 01/18/78 12 22 1 6  

COND I T  I O N S  : 
T E S T  S E C T I C N  F L O W :  0.62 L / S  ( 9.8 GPM) 
TEST S E C T I C N  PCkER 

(1 ROD I -EATED):  5.1 KW ( 9.6 KW/M/ROD)( 2.9 KW/FT/ROD) 

TEST SECTION I N L E T  TEMPERATURE: 442 DEG C ( 829 OEG F) 
TEST S E C T I C N  OUTLET TEMPERATURE: 450 DEG C ( 842 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 31 F b E L  P I N  SIMULATORS: 
HEAT ABSOR@ED B Y  SODIUM= 

% OF I N P U T  HEAT ACCOLNTED FOR: 
F L O W  X SPoWEAT X ( T S  OUT TEMP - T S  I N  TEMP) 

INSTRUMENT 

HEATER 
H TR 
HTR 
HTR 
HT R 
HTR 
tiTR 
HTR 
HTR 
HTR 
HTR 

POWERS(Kh 1 
POWER I N  ROD 23 
POWER I N  RODS 8.9910 
POWER I N  RODS 14*15.16 
POWER I N  R O D S  1.3.llr19 
POWER IN GODS 5.6913.17 
POWER I N  G O D S  4.7912918 
POWER I N  GODS 30.31 
POWER I N  GODS 24.25.27.28 
POWER I N  RODS 2.34 
POWER I N  RODS 21.22.36.37 

FLOWS 
TEST S E C T I C N < T S )  F L O W  I N ( G P M )  
T S  F L O W  OUT(GPM1 
T S  BYPASS F L @ k ( G P M )  
LOOP F L O W  TOTPL(GPM1 
R A D I A T O R  A I R  F L C h ( C F M )  

PR ESSURE S 
T S  I N  P R E S S C P S I G )  
TS  OUT P R E I S ( P S 1 G )  
PUMP OUT P R E S S ( P S 1 C )  
T S  L I N E  PRESS I N ( P S L G 1  
EXP TANK AGGCN PRESS(PS1G)  
TS BYP L I N E  PRESS I N C P S I G )  
T S  B Y P  L I N E  PRESS O L T ( P S I G 1  

20-SEC 
A VG 

5.1 
0.1 
0.0 
0.0 
0.1 
0.0 

-0.0 
-0.3 
-0.0 
0.0 

9.8 
9.9 

9.9 
1.1 

0.8 

12.7 
5.9 
7.9 

1 1  07 
2.4 
12.8 
9.4 

ST 0 
DEV 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 

5.1 KW 

5.0 KW 
97.6 % 

. 
* 

i. 

8 

1 

. 

c 
8 

. 
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Tes t  1 0 ,  run 133 (continued) 

IN STRUMEN T 

d 

0 

. 
? 

n 

NORMAL1 Z E D  2 0 - S E C  ST C 
A VG DEV TEMP 

LOOP THERHOCOLPLE5 
TEST SECT INLET kELL(0EG F )  829.2 0 . 5  
TEST SECT OUTLET kECL(0EG F)  842.7 0.4 
PUMP I N  P I P E  kALL TC e3603 3.8 
PUMP OUT P I P E  WALL TC 814.0 3.3 
RAD I N  P IPE W A L L  TC ‘339.4 2.9 
R A D  OUT P I P E  W A L L  TC 814.4 0.6 

HE AT ER I NT ERN A L  T H ER MGCOUPLE S 
HTR TC I N  kTR CE912AB INCDEG F )  
HTR TC I N  HTR 13912AB I N  
HTR TC I N  HTR 18912AE I N  
HTR TC I N  FTR 22912AB I N  
HTR TC I N  HTR 08912BC I N  
HTR TC I N  FTR 139128C I N  
HTR TC I N  hTR 18912eC I N  
HTR TC I N  +TR 92912BC I N  
HTR TC I N  HTR OS915AB I N  
HTR TC I N  PTR 10915EC I N  
HTR TC I N  h T R  l6915BC I N  
HTR TC IN HTR 2 ~ ~ 1 5 ~  IN 
HTR TC I N  HTR 02915.1 I N  
HTR TC I N  hTR 03915.1 I N  
HTR TC I N  kTR 06915.1 I N  
HTR TC I N  HTR 12.15.1 I N  
HTR T C  I N  HTR 24915.1 I N  
HTR TC I N  HTR 33915.1 I N  
HTR TC I N  kTR 36915.1 I N  
HTR TC I N  kTR 02919.4 I N  
HTR TC I N  HTR C3915.4 I N  
HTR TC I N  HTR C6915.4 I N  
HTR TC I N  hTR 1E.15.4 I N  
HTR TC I N  HTR 24915.4 I N  
hTR TC I N  HTR 33915.4 I N  
HTR TC I N  HTR 34912.4 I N  
HTR T C  I N  HTR 36915.4 I N  
PTR TC I N  HTR 0291506 I N  
HTR TC I N  hTR C3915.6 I N  
HTR TC I N  HTR Ct5.15.6 I N  
HTR TC I N  HTR 15915.6 I N  
HTR TC I N  HTR 24.1506 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  h T R  3491516 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR 03915.5 I N  
HTR TC IN ~ T R  a6 .15 .~  IN 
HTR TC I N  HTR 1591509 I N  
HTR TC I N  H7R 24912.9 I N  
HTR TC I N  HfR 33915.9 I N  
HTR TC I N  HTQ 34915.9 I N  

€3109 
a29.3 
828.6 
804.7 

e2a.7 
a30.3 
a2a.0 

e31 0 8  

e 2 4 0 2  
826.5 
aao. 5 
826.5 
831.9 
‘330.9 
833. 1 
831 06 
827 5 
91 7. 4 
e27 09 

831 0 4  
e3306 

827.1 
415.9 
963.5 
827 5 
832- 1 
832.0 
833.4 
e290 9 

832. a 

a29.9 

826. a 
910.5 
782.7 
827.5 
831 0 2  
834.1 
830.5 
827.5 
909.6 
865.  8 

0.4 
0.5 
0.7 
9.1 
0.4 
0.7 
1.0 
1.3 
8.5 
0.6 
1.0 
1.1 
0.4 
0.3 
0 . 5  
0.4 
1.6 
1 - 0  
2 07 
0.9 
0.8 
0.5 
0.6 
2.4 
1.9 

55.9 
4.2 
0.5 
0.4 
0. 9 
0 .5  
0.6 
1.2 
14.6 

1.2 
1 eo 
0.7 
0.5 
1.8 
0.5 

12.6 

0.20 
0.01 
- 0 0 4  **** 
0.19 
-004 
0.08 
-e09 
- 0  37 
- 0  20 
3.79 
-020 
0.20 
0.12 
0.29 
0.18 
-013 
6.52 
-009 
0.26 
0.16 
0.33 
0.05 
- 0  16 
6.40 
9.92 
- 0  12 
0.22 
0.21 
0.31 
0 . 0 5  -. i a  
6.00 **** 
- 0  13 
0.15 
0.36 
0.10 
-0 13 
5.93 
2.70 
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Test  10, run 133 (continued) 

I N STR UMENT 

HTR TC I N  bTR 36915.S I N  
HTR TC I N  HTR 04916.1 I N  
HTR TC I N  HTR C5.16.1 I N  
HTR TC I N  HTR C7.10.1 I N  
HTR TC I N  HTR 21916rl I N  
HTR TC I N  PTR 27316.1 I N  
HTR TC I N  HITR 04916.4 I N  
HTR TC I N  HTR C5.16.4 I N  
HTR TC I N  FTR C7916.4 I N  
HTR T C  I N  i+TR 21.1€04 I N  
HTR TC I N  HTR 27.1e.4 I N  
HTR TC I N  hTF? 04.16r6 I N  
HTR TC I N  FTR CC.16.6 I N  
HTR TC I N  hTR C79le-6 I N  
HTR T C  I N  HTR 21.1606 I N  
HTR TC I N  HTR 27.1606 I N  
HTR TC I N  HTR 04916.9 I N  
HTR TC I N  HTR C7.16.S I N  
HTQ TC I N  FTR 21.1€*4 I N  
HTR TC I N  HTR 27rlE.9 I N  
HTR TC I N  HTR 11,18AE I N  
HTR TC I N  HTR 12,leAB I N  
HTR TC I N  WTR 14,leAB I N  
HTR TC IN HTR 30.18AB I N  
HTR TC I N  HTR 11,leBC I N  
HTR TC I N  bTR 12rleEC I N  
HTR TC I N  hTR 14~18BC I N  
HTR TC I N  hTR 17.1BBC I N  
HTR TC I N  hTR 30,188C I N  

W I R E  WRAP ThERMCCOUPLES 
W W  TC ON HTR 129-1 IN (DEG F )  
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.05 I N  
W W  TC ON HTR 04.11 IN 
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR C3.13 I N  
W W  TC ON HTR 12.12 I N  
W W  TC O N  HTR 15.13 I N  
W W  T C  ON HTR 17.12 I N  
W W  TC ON HTR 22.12 I N  
W W  TC ON HTR Clr15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC ON HTR Oe.15 IN 
W W  TC ON HTR 10.15 I N  
W W  TC ON HTR 15.15 I h  

ST D NORMAL1 ZED 20-SEC 
AVG DEV TEMP 

e2609 
829. 1 
832.1 
832.4 

829.8 
830.3 
831.3 

828.3 

E31.8 
828.6 
-529.9 
831 04 
832.5 
a34 . 3 
827 7 
E 2 8 0 8  
831.1 
e33 2 
826.2 
829.9 
827.6 
828.1 

828.2 

848.2 
839.2 
842.2 

860.6 
844.6 

027 9 

831 07 
830.9 
830.4 
848.6 
832.3 
831.0 
E300 5 
E 4 2 0  8 
833.9 
855.0 
827.6 
831 03 
847.6 
869.3 
832.9 
E3807 
831.5 
829.4 

847.5 
830- 3 

1.4 
0.4 
0.5 
0.7 
014 
1.3 
0 .5  
2.1 
0 02 
0.8 
1.3 
0.4 
0.6 
0 -7 
0.4 
00 8 
0.4 
1.0 
0.7 
508 
0.4 
0.6 
9.5 
7.4 
0.4 
0 . 5  
6 06 
0.4 
7.6 

5.1 
0.3 
8.9 
0.5 
0.5  
0.3 
0 . 5  
0.4 
0.4 
0.5 
1.5 
0.6 
0.5 
0. s 
0.5 
0.4 
0.4 
2.6 
0.4 
0 03 

-0 17 
- 0 0 0  
0.21 
0.24 
-e07 
0 . 0 5  
0.09 
0.15 
0.19 
-004 
0.06 
0.16 
0.24 
0.38 
- 0 1 1  
- e 0 3  
0.14 
0.29 
-022 
0.05 -. 12 
2.32 
1.14 
- 0  07 
- 0 0 9  
1.40 
0.74 
0.96 

-.oa 

0. 19 
0.13 
0.09 
1.43 
0.23 
0.14 
0.10 
1-00 
0 e35 
1.90 
-012 
0.16 
1.36 
2.96 
0.27 
0.70 
0.17 
0.01 
0.08 
1.35 

e 

e 
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Test 10, run 133 (continued) 

I NSTRUMENT 

W W  T C  ON ROD Oi592S 
W W  TC O N  ROD 10.29 
W W  TC ON POD 01.37 
W W  TC ON ROO 02937 
W W  TC O N  R C O  08.37 
W W  TC O N  ROD 14.27 
W W  T C  ON R O O  04.51 
W W  TC O N  ROD 07.51 
W W  TC O N  RGD 12951 
W W  T C  O N  RCD le951 
W W  TC O N  ROO l E 9 E l  
W W  TC ON ROD 0 3 e E Z  
W W  TC ON ROO C6.63 
W W  TC O N  ROD 10.61 

I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
AVG 

844.4 
E35 06 
838.3 
833.2 
035.1 

e43.5 

E4709 
e5206 

858,  o 

844.3 

843.9 

a39 . 5 
e3902 
849.2 

DUCT THERMOCUlJPLE S 
DUCT WALL l C 9 C W  2.5.19 I N ( D E G  F )  E3203 
DUCT WALL TC-CV 53.19 I N  831 06 
DUCT WALL TCgCH 28921 I N  828.5 
DUCT WALL TC9CW 42 .21  I N  851.3 
DUCT WALL TC9CH 44921 I N  158.4 

T E S T  S E C T I O N  HOLSING THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
TS GUARD HTR-ECT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD PTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

830.2 
002 8 
752.2 
143.7 

775 0 
851 04 
868.0 

848.9 

~44. a 
845.8 
856 3 
062.2 

REFERENCE Box TFERMOCOUPLES 
150 DEG R E F  E C X  l(0EG F)  i4a.i 
150 DEG R E F  EOX 2 148.3 
150 DEG REF EOX Z 151 07 
150 DEG R E F  E O X  4 149.7 
150 DEG R E F  € O X  E 147.8 

MISCELLANEOUS 
SOD PUMP SPEED(RFFr) 485. 5 
E X P A N S I O N  TANK L E V E L ( %  F U L L )  75.4 

S T D  
DEV 

0.4 
2.1 
1.1 
1.3 
0.9 
2.0 
0.6 
0.4 
1.8 
0.8 
2.9 
0.2 
0.4 
1.6 

N O R M A L I Z E D  
TEMP 

1.12 
0.47 
0.67 
0.30 
0.44 
2. 13 
1.06 
1.12 

1.73 
1.08 
0.74 

0.76 

1.38 

i - 4 8  

1.0 0.23 
0.9 0.18 
0.8 -005 
1.0 1.63 
0.4 2.16 

0 . 5  
4.5 
0 05 
1.0 
1.5 
0.8 
0.4 
5.4 
1.1 
1.4 
4.1 
2.0 

1.9 
0.9 
1.0 
1.9 
0.6 

30.6 
0.4 

. 

0 

8 . 
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TEST S E R I E S  l O ( 8 U N D L E  3C) ; TEST 10 RUN 134 01/13/78 1 1  54 36 

b 

CON0 I T  IONS: 
TEST SECTION FLOul: 0.62 L/S ( 9.9 GPM) 
T E S T  SECTION POWER 

( 1 ROD HEATED) : 5.1 KW ( 9.6 KW/M/F;GD)( 2.9 KW/FT/GOC) 

TEST SECT ION I N L E T  TEMPERATURE : 447 CEG C ( 837 DEG F )  
TEST SECTION OUTLET TEMPERATURE: 455 DEG C ( 851 DEG F )  

HEAT BALANCE: 

HEAT I N P U T  FROM 31 F U E L  P I N  SIMULATORS: 5.1 KW 
HEAT ABSORBED B Y  SODIUM= 

F L O W  X SPeHEAT X ( T S  OUT TEMP - TS I N  T E M F )  5.4 KW 
X OF I N P U T  HEAT ACCOUNTED F O R :  104.3 X 

I N STRUM EN T 

FEATER 
H TR 
HTR 
HTR 
H TR 
H TR 
HTR 
HTR 
H TR 
HTR 
H TR 

POWERSCK W )  
POWER I N  ROD 34 
POWER I N  RODS 8.9r10 
POWER I N  RODS 14r15.16 
POWER I N  RODS 1.3.llr19 
POWER I N  RODS 5.6913.17 
POWER I N  RODS 4.7.12.18 
POWER I N  RODS 30.31 
POWER I N  RODS 24925.27.28 
POWER I N  RODS 2.33 
POMER I N  RODS 21.22.36.37 

2 0-SE C 
A V G  

5.1 
0.1 
0.1 
0.1 
0.1 
0.0 
-0.0 
-0.3 
0.0 
0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  FLOW IN(GF'M1 9.9 
T S  F L O W  OUTtGPM)  9.9 
T S  BYPASS FLOW(GPM1 1.8 
LOOP F L O  W TO TAL ( GPM 1 10.0 
RADIATOR AXR FLOW<CFM) 1.2 

PRES I U R E S  
T S  I N  P R E S S ( P S I G 1  12.9 
T S  OUT P R E S S t P S I G )  6.0 
PUMP OUT PRESS( P S I G  1 8.1 
T S  L I N E  P R E S S  I N ( P S I G 1  11.8 
EXP TANK ARGON P R E S S ( P S I G 1  2.4 
T S  BYP L I N E  PRESS f N ( P S 1 G )  13.0 
T S  BYP L I N E  PRESS O U T ( P S 1 G )  9.5 

ST C 
DEV 

0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
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Test 1 0 ,  run  134 (continued) 

I NSTR UM EN1 EO-SEC S T D  N O R M A L 1  ZED 
AVG DEV TEMP 

L O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  WELL(DEG F )  837.6 0.4 
T E S T  SECT O U T L E T  W E L L ( D E G  F) 852.0 0.5 
P U M P  I N  P I P E  W A L L  TC 843.5 4.1 
P U M P  OUT P I P E  W A L L  TC 821 0 1.3 
RAD I N  P I P E  kALL TC 843.6 0.5 
R A D  OUT P I P E  W A L L  TC 823.9 0.6 

H E A T E 2  I N T E R N A L  THERMOCOU 
HTR TC I N  HTR 08.12AB 
HTR TC I N  HTR 13r12AB 
HTR TC I N  HTR 18.12At3 
HTR TC I N  HTR 2 2 ~ 1 2 A B  
HTR TC I N  HTR Oes128C 
HTR TC I N  HTR 13.12BC 
HTR TC I N  HTR 18.12BC 
HTR TC I N  HTR 22.12ac 
HTR TC I N  HTR 0 9 . 1 5 A B  
HTR TC I N  HTR 10.15BC 
HTR TC I N  HTR 16.15BC 
HTR TC I N  H T R  25.15BC 
HTR TC I N  HTR 02.15.1 
HTR T C  I N  HTR 03.1501 
HTR TC I N  HTR 06.1501 
HTR TC I N  HTR 15.15.1 
HTR TC I N  HTR 24915.1 
HTR TC I N  HTR 33.15.1 
HTR TC I N  HTR 36.15.1 
HTR TC I N  HTR 02.15.4 
HTR TC I N  HTR 03.15.4 
HTR TC I N  HTR 06.15.4 
HTR TC I N  H T R  15.15.4 
HTR TC I N  HTR 24.15.4 
HTR TC I N  HTR 33915.4 
HTR TC I N  HTR 34915.4 
HTR TC I N  HTR 36.15.4 
HTR TC I N  HTR 02.15.6 
HTR TC I N  HTR 03.1506 
HTR T C  I N  HTR 06.1506 
HTR TC I N  HTR 15.15.6 
HTR TC I N  H T R  24.15.6 
HTR TC I N  HTR 33.15.6 
HTR TC I N  HTR 34.15.6 
HTR TC I N  HTR 36.15.6 
HTR TC I N  HTR 03.15.9 
HTR TC I N  HTR 06.15.9 
HTR TC I N  HTR 15r lS .9  
HTR TC I N  HTR 24.15.9 
HTR TC I N  HTR 33.15.9 
HTR TC I N  HTR 34.15.9 
HTR TC I N  HTR 36.1509 

IPLE S 
I N ( D E G  F) 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

840.1 
838.1 
841 8 
821.1 
840.2 
837.5 
846.5 
836.1 
843.6 
835.3 
864.7 
835.1 
840.7 
838.7 
840.1 
838.4 

78.8 
871.1 
838.2 
841.6 
839. 3 
841.5 
837.3 
423.1 
871.3 
943.3 
839.0 
841.1 
839.7 
841.9 
837.3 
035.2 
873.2 

837.4 
838.4 
841.8 
e37.3 
835.7 
869.6 
9 1  1. 5 
837.4 

884. 5 

0.3 
0.4 
1 e 4  
1 e8 
0.5 
0.4 
1 e 6  
0. 9 
1.1 
0.6 
0.9 
0.8 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.7 
0.6 
0 07 
0.4 
0.5 
0.4 
0.4 

12.4 
1.1 
0.4 
0 e4 
1 e4 
0.4 
C.4 
4.1 
8.5 
O m 4  
0.8 
0.3 
0 .  4 
0.3 
0.7 
0.4 
0.9 

0.17 
0 - 0 3  
0.30 **** 
0.18 
- e  00 
0 . € 2  
- e  10 
0.42 
- 0  16 
1.88 

0.21 
0.08 
0.18 
0.06 ** ** 
2 - 3 3  
0.05 
0 28 
0.12 
0 27 -. 02 ** ** 
2.34 
7.24 
0.10 
0 2 4  
0.15 
0.20 
- 0  02 

-. 1 7  

-. 1 7  
20 47 
3.25 
- 0 0 1  
0.36 
0.29 
- e  02 
-0 13 
2.22 
5.13 
- 0  0 1  

a 

+ 

. 
t 

. 
a 
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T e s t  10, run 134 (continued) 

v 

t 

. 

I N S T R U M E N T  

H TR 
HTR 
HTR 
H TR 
HTR 
HTR 
H TR 
HTR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
H TR 
HTR 
H TR 
H TR 
H T4 
H TR 
HTR 
HTQ 
H TR 
H TR 

T C  I N  HTR 04.16.1 I N  
TC I N  HTR 05.16.1 I N  
TC I N  HTR 07.16.1 I N  
T C  I N  H T R  21.16.1 I N  
TC I N  HTR 27916.1 I N  
TC I N  H T R  04.16.4 I N  
TC I N  H T R  05.16.4 I N  
TC I N  HTR 07.16.4 I N  
TC I N  HTR 21.16.4 I N  
TC I N  HTR 27916.4 I N  
TC I N  H T R  04.16.6 I N  
TC I N  HTR 05.16.6 I N  
T C  I N  HTR 07.1606 I N  
TC I N  H T R  21.16.6 I N  
TC I N  H T R  27.16.6 I N  
TC I N  H T R  04916.9 I N  
TC I N  H T R  07916.9 I N  
TC I N  HTR 21.16.9 I N  
TC I N  HTR 27.16.9 I N  
TC I N  HTR llrl8AB I N  
TC I N  HTR 12.18AB I N  
TC I N  HTR 14918AB I N  
TC I N  HTR 30r18AB I N  
T C  I N  HTR ll.18BC I N  
TC I N  H T R  12.18BC I N  
TC I N  HTR 14.188C I N  
T C  I N  HTR 17.18BC I N  
TC I N  HTR 3 0 . 1 8 B C  I N  

H I R E  WRAP THERMOCOUPLES 
W W  TC OM HTR 129-1 IN(DEG F) 
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR 04.11 I N  
W W  TC OM HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC O N  HTR 17.11 1 N  
W W  TC ON HTR 28.11 I N  
W W  TC O Y  HTR 71.11 I N  
W W  TC ON HTR 03.13 I N  
W W  TC OV HTR 13.13 I N  
W W  TC ON HTR 15.13 I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
W W  TC ON HTR 01.15 I N  
W W  T C  OV HTR 03.15 I N  
W W  TC ON HTR 08.15 I N  
W W  TC ON HTR 10.15 I N  
W W  TC O V  HTR 15.15 I N  
W W  TC O V  HTR 19.15 I N  

2 0-SEC S T  D 
A V G  DEV 

836.7 
839.6 
841.2 
e37. a 
837.1 
83706 
838.2 
840.4 
837.9 
837.4 
839.1 
839.7 
842.6 
836.7 
836.4 
838.5 
841.5 
834.6 
836.5 
836.6 
836.6 
851.2 
e54.2 
837.2 
836.7 
849.1 
85002 
853.1 

839.6 
839.9 
838.2 
84601 
841 2 
839.4 
839.1 
878.2 
841 e5 
e52m 7 
836.2 
839.6 
848.4 
889.1 
840.8 
e44. 6 
840.3 
838.5 
839.1 
848.8 
843.9 

0.3 
0.4 
0.4 
0.4 
0.9 
0.3 
1 e9 
0.4 
0.5 
0.8 
0.3 
0.5 
0.6 
0.3 
1.0 
0.4 
0.6 
0.7 
0.4 
0.4 
0.3 
0.7 
7.4 
0.4 
0.3 
0.7 
0.4 
7.3 

3.9 
0.4 
0.5 
0.5 
0 . 5  
0.3 
0.3 
0.3 
0.4 
0.4 
0.6 
0.6 
0.4 
0.4 
0.3 
0.4 
0.4 
1.2 
0.3 
0.4 
0.4 

NORMAL1 ZED 
T CMP 

- e  36 
0.14 
0 25 
0.01 
- e 0 3  
0 -00 
0.05 
0. 19 
0.02 
-e01 
0.10 
0. 15 
0.75 
- e  06 
-e08 
0.36 

- e  20 

- 0  06 
- e  06 
0 e95 
1.15 
- e  03 
- e  06 
0 . 8 0  

0 . 2 7  

- . 0 7  

0.88 
1.07 

0.14 
0.16 
0.05 
0 . 5 9  
0.25 
0.13 
0.11 
2.82 
0.27 
1.05 -. 09 
0 .  14 
0 . 7 5  
3.58 
0.23 
0 49 
0. 19 
0.06 
0.11 
0.78 
0.44 
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Test 10,  run  134 (continued) 

INSTRUMENT 

W U  TC ON HTR 25.15 I N  
W W  TC O V  HTR 36.15 I N  
W W  TC ON HTR 01.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  TC OP HTR 02.17 I N  
w w  TC ov HTR ca.17 IN 
W W  TC ON HTR 10.17 I N  
W W  TC ON HTR 11.17 I N  
w w  TC ON HTR 18.17 IN 
W W  TC ON HTR 19.17 I N  
W W  TC O V  HTR 21.17 I N  
W W  TC ON HTR 22.17 I N  
W W  TC ON HTR 33.17 I N  
W W  TC O V  HTR 37.17 I N  
W W  TC ON HTR 06.19 I N  
W W  TC A J  HTR 07.19 I N  
W W  TC OP HTR 07.19 I N  
W W  TC ON HTR 09.19 I N  
W W  TC 0'4 HTR 14.19 I N  
W W  TC ON HTR 18.19 I N  
W W  TC ON HTR 27.19 I N  
W W  TC ON HTR 30.19 I N  
W W  TC 0'4 HTR 34.19 I N  
W W  TC ON HTR 26.19 I N  
W W  TC ON HTR 37.19 I N  
W W  TC ON HTR 05.21 I N  
W W  TC O V  HTR 06.21 I N  
W W  TC ON HTR 21 .21 I N  
W W  TC O V  HTR 24.21 I N  
W W  TC O V  HTR 25.21 I N  
W W  TC ON HTR 27.21 I N  
W W  T C  O N  HTR 30.21 I N  
W W  TC O V  HTR 33.21 I N  
W W  TC ON HTR 34.21 I N  
W W  TC 0'4 HTR 04.23 I N  
W W  TC ON HTR 09.23 I N  
W W  TC O V  HTR 14.23 I N  
W W  TC O V  HTR 54.23 I N  
w w  TC ov HTR 28.23 IN 
W W  TC O V  HTR 31.23 I N  
W W  TC ON ROD 01.25 I N  
W W  TC O U  ROD 02.25 I N  
W W  TC O N  ROD 05.25 I N  
W W  TC ON ROD 08.25 I N  
W W  TC ON ROD 14.25 I N  
W W  TC ON ROD 04.27 I N  
W W  TC ON ROD C7.27 I N  
W W  TC OV ROD 12.27 I N  
W W  TC ON ROD 16.27 I N  
W W  TC ON ROD 10.27 I N  
W W  TC ON ROD 03.29 I N  
W W  TC ON ROD 06.29 I N  

2 0-SEC 
A V G  

040.0 
044.6 
040.7 
842.2 
840.3 
039.6 
039 2 
039.7 
858.9 
042.9 
041 03 
041.0 
881.8 
839.3 
044.0 
044.6 
843.6 
840. i 
845.5 
e 5 2 0 7  
E460 6 
052.3 
902.7 
042.2 
039.4 
041.5 
044.9 
842.8 
844.7 

845.7 
a51  . 7 

043.0 

902.1 
076.1 
841.7 
040. a 
040.6 
044. 2 
847.4 
083.7 
044.2 
044.2 
052.2 
041.7 
862.3 
042. 6 
057.9 
848.6 
079. ? 
073.0 
839.2 
849.2 

ST D I 
DEV 

0.3 
1.1 
0.5 
0.6 
0.4 
0.5 
0.3 
0.5 
0 .  4 
0.4 
0.4 
0.4 
0. 4 
1.5 
0 07 
0.5 
0.7 
0.3 
0.5 
0 0 4  
0.3 
0.4 
0.9 
0.9 

0.4 
0.5 
0.4 
0.4 
0.5 
0.5 
0.5 
1.4 
1.0 
0.3 
0.3 
0.5 
0.2 
0.4 
0.3 
0.1 
0.1 
0.4 
0.1 
0.2 
0.2 
1.1 
0.5 
0.2 
0.3 
0.2 
0. 3 

0.8 

V O R M A L I  ZED 
TEMP 

0. 22 
0 . 49 
0.21 
0. '2 
O e  19 
0. 14 
0.12 
0. 15 
1.40 
0.17 
0 e 2 6  
0 24 
3.0' 
0.12 
0 .45  
0. 49 
0. 42 
0. 17 
0.55 
1.05 
0. 63 
1.02 
4. E 2  
0.22 
0.12 
0 27 
0.51 
0. 36 
0 . 50 
0 . 3 0  
0. 56 
0 . S 8  

2.67 
0 . 29 
0.23 
0.77 
0.46 
0.68 
30 20 
0. 46 
0.46 
1.01 
0 29 

4.48 

1.72 
0.15 
1.41 
0.76 
2. 9 3  
2 . 5 2  
0.11 
o.ei  

e 

* 

* 

1 

C 
c 

. 
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T e s t  10, run 134 (continued) 

I N STRU M ENT 

? 

a 

W W  TC ON 
W W  TC ON 
W W  TC OV 
CW TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 
W W  T C  ON 
W W  TC ON 
W W  TC ON 
W W  TC ON 

ROD 
ROD 
ROD 
ROD 
R 0 3  
GOD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 
ROD 

10.29 I N  
01.37 I N  
02.37 I N  
08.37 I N  
14.37 I N  
04.51 I N  
C7.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
03.63 I N  
06.63 I N  
10.63 I N  

2 0-SEC 
A VG 

844.1 
848.3 
843.4 
844.9 
860. 9 
849.1 
855.2 
e530 2 

855.8 
847.4 
858.3 

863.3 

847. s 

DUCT THERMOCOUPLES 
DUCT W A L L  TC sCH 38.19 I N (  DEG F )  839.3 
DUCT WALL TCeCH 53.19 IN 850.0 
DUCT WALL TC.CH 28.21 I N  837.5 
DUCT WALL TCeCH 43.21 I N  e520 7 
DUCT W A L L  TC.CH 44.21 IN 858.5 

T E S T  S E C T I O N  H O U S I N G  THERMOCCLPLES 
T S  SHELL-BOTtDEG F )  
TS  GUARD HTR-BOT 
T S  HTR-SOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW C T R  
TS HTR-LO W C TR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP C T R  
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

838.6 
806.1 
152.4 
856.8 
850.3 
7 7 3 .  6 
860.6 
868.7 
841.8 
854.0 
859.1 
859.0 

REFERENCE B O X  THERMOCOUPLES 
150 DEG REF BOX l ( D Z G  F) 147.9 
150 DEG R E F  BOX 2 149.4 
1 5 0  DEG R E F  BOX 3 151.6 
150 DEG R E F  BOX 4 149.5 
150 DEG R E F  BOX 5 147.4 

h( I SCELLANEOU S 
SOD PUMP SPEEDtRPM) 49 6. 3 
E X P A N S I O N  TANK LEVEL( % FULL) 75.1 

N O F M A L I  ZED 
T E V P  

ST 0 
DEV 

1.1 
0.1 
0.2 
0.3 
0.4 
0.1 
0.6 
0.2 
0.2 
0.1 
0.3 
0.0 
0.3 

0.8 
0.2 
0.2 
0.9 
0.5 

0.4 
0.4 
0.6 
0.4 
1.1 
0.7 
0. 4 
0.8 
0.8 
1.3 
1.8 
1.5 

1.1 
1.6 
0.9 
0.4 
0.4 

18.9 
0.2 

0.46 
0.75 
0.40 
0.51 
1.e2 
0 . 00 
1.22 
1.09 
1.78 
1. 26 
0.68 
1.44 
0 69 

0.12 
0.86 
- 0  30 
1-05 
1 46 

. 
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TEST S E R I E S  l O ( @ U N D L E  X I  ; TEST 10 RUN 1 3 6  0 1 / 1 8 / 7 8  1 2  45 2 4  

C O N D I T I O N S  : 
TEST S E C T I C N  FLOW: 0.62 L / S  ( 9.7 GPM) 
TEST I E C T I C N  FCkER 

( 1  ROD F E A T E D )  : 5.0 KW ( 9.5 KW/M/ROD)( 2.9 KW/FT/RODI  

TEST S E C T I O N  I N L E T  TEMPERATURE: 4 4 2  DEG C ( 8 2 8  DEG F) 
TEST S E C T I C N  @ C T L E T  TEMPERATURE: 450 DEG C ( 842 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRGM 11 F b E L  P I N  SIMULATORS: 
HEAT ABSORBED BY S C D I L L =  

X C F  INPUT HEAT ACCCLNIED F O R :  
F L O W  X S P e k E A T  X ( T S  OUT TEMP - T S  I N  TEMP) 

I N S  TR UMENT 

HEATER POWERS (K’k 1 
HTP POWER I N  ROD 3 6  
HTR POWER I N  R C O C  E.F.10 
HTR POWER I N  R O C S  14.15.16 
HTR POWER I N  RODS 1.3111.19 
HTR POWER I N  ROCS 5.6.13.17 
HTR POWER I N  GOD5 4.7.12.18 
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  R C D S  24.25.27.28 
HTR POWER I N  RCDS 33-34 
HTR POWER I N  ROCS 2.21.22.37 

2 0- SEC 
A VG 

5 .  0 
0.1 
0.1 
0.0 
0.1 
0.0 

-0.0 
-0.3 
0.0 
0.0 

F L O W S  
TEST S E C T I O N ( 1 S )  F L O W  I N ( G P M )  9.7 
T S  F L O W  U U l ( G P M )  9.8 
T S  BYPASS F L O k ( G P M )  103 
L O O P  FLOW TOTAL(  GPM) 9- 9 
R A D I A T O R  A I R  F L O C ( C F M )  1.1 

PRESSURES 
T S  I N  P R E S S t P S I G )  12.7 
TS OUT P R E C S ( P S I G 1  60 0 
PUMP OUT P R E I S ( P I 1 G )  7.9 
T S  L I N E  PRESS I N C P I I G )  11.6 
EXP TANK AGGCN P R E I S ( P S 1 G )  2.4 
T S  BYP L I N E  PRESS I N f P S I G )  12.8 
T S  BYP L I N E  PRESS O C T ( P S 1 G )  9.4 

ST D 
DEV 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0. 1 
0.1 
0.2 
0- 0 

0.1 
0.0 
0.1 
0. 1 
0.1 
0.1 
0.1 

5.0 KW 

5.0 KW 
99.3 x 

. 
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Test  10 ,  run 136 (continued) 

INSTRUMENT NORMALIZED 20-SEC ST C 
A V G  DEV T EYP 

L 

4 

i4 

. 

. 

LOOP THERMOCOLPLES 
TEST SECT I N L E T  $ELL<DEG F )  m a . 5  0.4 
TEST SECT OUTLET kELLfDEG F) e420 1 0.6 
PUMP IN PIPE W A L L  TC e350 5 4.4 
PUMP OUT P I P E  *ALL TC 812.8 1.2 
R A D  I N  PIPE W A L L  TC €38.4 0.2 
R A D  OUT P IPE kALL TC 813.6 0.4 

HEATER INTERNAL TI-ERMOCGUPLES 
HTR TC IN HTR CC912AB INtDEG F )  
HTR T C  IN HTR 13912AE! IN 
HTR T C  IN WTR 1&.12AB IN 
HTR TC IN HTR P2r12AB IN 
HTR TC IN HTR CE112eC IN 
HTR T C  IN HTR l i t 1 2 B C  IN 
HTR T C  IN HTR ie.12ec IN 
HTR TC IN I-TR 229128C IN 
hTR T C  IN HTR OS.1SAB IN 
HTR TC IN HTR 1C.158C IN 
HTR T C  IN FTR 16,15@C IN 
HTR TC IN HTR 25915BC IN 
HTR T C  IN HTR 02q15.1 IN 
HTR TC IN hTR 03,1501 I N  
HTR T C  IN FTR OE.15.1 IN 
HTR TC IN FTR 12.1501 I N  
HTR T C  IN HTR 24r15.1 IN 
HTR T C  IN HTR Z13.1501 IN 
HTR TC IN HTR 36.1501 IN 
HTR TC IN HTR 02.1514 IN 
HTR T C  IN FTR 03.1504 IN 
HTR T C  IN HTR C6r15.4 IN 
HTR TC IN HTR 15915.4 I N  
HTR T C  IN FTR 24915.4 IN 
HTR T C  IN HTR 23.1514 IN 
HTR TC IN WTR 34.1504 IN 
HTR TC IN HTR 3 6 ~ 1 5 . 4  IN 
HTR T C  IN HTR 02915.6 IN 
HTR T C  IN FTR 03.1506 IN 
HTR T C  IN bTQ C6.15.6 IN 
HTR TC IN HTR 15.1506 I N  
HTR TC IN HTR 24.15.6 IN 
HTR TC IN HTR 33.1506 IN 
HTR TC IN HTR 24.1506 IN 
HTR TC IN PTR 36. 15.6 I N  
HTR TC IN HTR 03.15.S IN 
HTR T C  IN FTR 0€.15.9 IN 
HTR TC IN HTR 15915-4  IN 
HTR T C  IN HTR 24. 15 04  IN 
HTR TC IN bTR 33.1519 IN 
HTR T C  IN HTR 34.15.S IN 
HTR TC IN HTR 36915.9 IN 

e35.4 
a2a.4 
875.6 
825.2 
834.9 
e2a. i 
876.2 

823. o 
827. o 
838.5 
~ 2 5 . 8  

829.9 

e2702 

133 . 3 

e 3 1 0 6  
827.6 
e260 5 
041.4 
919.3 
e 3 2 .  a 
031.3 
e 3 1  02 

e260 7 
841 0 2  
770.8 
916. 1 

826. a 

e3i.a 

831.2 
e3009  

e260 9 
826.6 
878.6 
e m .  1 

828.8 
a31.6 
a26 . 6 
826.5 
a3a. o 
a x . 2  

905.9 

904c4 

0 . 7  
0.5 
1.1 
3.3 
0.5 
0.8 
0.7 
1.0 
8.4 
0.6 
1.0 
1.3 
0.5 
0.4 
0.4 
0.3 
0 0 4  
0.4 
0.5 
0.8 
0.4 
0.7 
0.4 
0.6 
0.4 

124.3 
1.3 
0.2 
0.4 
0.4 
0.3 
0.6 
0 0 4  

57.2 
0.6 
2.0 
1 S O  
0.4 
0.4 
0.5 

32.9 
1.7 

0.50 
-001 
3.46 
- 0  24 
0.47 
-003 
3.50 
-010 
-0 40  
-011 
0.73 
- 0  20 
0.35 
0.10 
0.23 
-007 
- 0  14 
0.95 
6.68 
0.32 
0.20 
0.20 
- 0  1 3  
-013 
0.93 **** 
6.44 
0.24 
0.17 
0.20 
- 0  12 -. 14 
0.75  
4-38 
5.69 
0.02 
0.22 
- 0  1 4  
- 0  15 
0.70 
0.49 
5.58  
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Test 10, run 136 (continued) 

INSTRUMENT 

HTR T C  I N  CTR 04916.1 I N  
HTR T C  I N  kTQ 0Z.lC.1 I N  
HTR T C  I N  HTR 07r16.1 I N  
HTR T C  I N  HTR 51.16.1 I N  
HTR T C  I N  HTR 27916.1 I N  
HTR T C  I N  PTR 04916-4 I N  
HTR T C  I N  HTR CS,lE.4 I N  
HTR T C  I N  k T R  07r10.4 I N  
HTR T C  I N  t-TR 21.1604 I N  
HTR T C  I N  HTR 27.1604 I N  
HTR T C  I N  HTR 04.1606 I N  
HTR T C  I N  kTR 05.1606 I N  
HTR T C  I N  HTR C7916.6 I N  
HTR T C  I N  HTR 21.1606 I N  
HTR T C  I N  t-TR 27.1606 I N  
HTR T C  I N  I-TR 04.16.9 I N  
HTP T C  I N  HTR C7rl6.9 I N  
HTR T C  I N  HTR 21,1609 I N  
HTR T C  I N  k T R  27s 16.4 I N  
HTR T C  I N  HTR 11918AB I N  
HTR T C  I N  HTR 1291EAB I N  
HTR T C  I N  HTR 14,lEAB I N  
HTR T C  I N  t-TR 30118AB I N  
HTR T C  I N  HTR 11,leBC I N  
HTP T C  I N  I-TQ 1 2 9 1 8 E C  I N  
HTR T C  I N  F T R  14sl8EC I N  
HTR T C  I N  HTR 17,lEeC I N  
HTR T C  I N  HTR ?O*leBC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 IN (DEG F )  
W W  TC ON HTR 16.-1 I N  
W W  T C  O N  HTR 12.01 I N  
W W  T C  ON HTR 1 E q O S  I N  
W W  TC O N  HTR 04.11 I N  
W W  T C  ON HTR C5.11 I N  
W W  T C  O N  HTR 12.11 I N  
W W  TC ON HTR 17.11 I N  
W W  T C  ON HTR EP.11 I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR 0 3 , l Z  I N  
W W  TC ON HTR 12.12 I N  
W W  T C  ON HTR 15.12 I N  
W W  TC ON HTR 17.15 I N  
W W  TC ON HTR 22913 I N  
W W  T C  ON HTR 01.15 I N  
W W  TC O N  HTR 01.15 IK 
W W  TC ON HTR 0 8 . 1 5  I N  
W W  TC ON HTR 10.15 I N  
W W  TC ON HTR 15.15 IN 

20-SEC STD NORMALIZED 
AVG D E V  TEMP 

827.8 
830.2 
835.3 
828.3 
e27.a 

830.9 

a29.0 
827.6 
829.8 

828.2 

834 . 4 
830.0 
836 2 
828. 1 
8-26 . 6 
829.3 
835.7 
a27 . o 
826.3 
827.5 
a26 . 7 
844.5 
830.9 
827.6 
827. 0 
826.7 
837.3 
828.9 

831 0 5  
828.9 
831 0 5  
831 0 4  
831 08 
830. i 

845.7 
830.2 

831 05 
833.1 
827-7 
830 5 
831.6 

€37. a 

843.8 
831 07 

831.1 
833  3 
829.7 
832.4 

0.3 
0.3 
0.4 
0.7 
1.2 
0.4 
0.7 
0.8 
1.1 
1.2 
0.4 
0.6 
0.4 
0.8 
0.7 
0.3 
0.4 
1.2 
0 0-7 
0.3 
0.8 
9.8 
7.3 
0.3 
0.8 
6.2 
0.4 
7. 0 

2.7 
0.6 

130 1 
0.4 
0.3 
0.2 
0.5 
0.5 
0.4 
0.5 
0.8 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
2.2 
0.4 
0 . 5  

-006 
0.12 
0 .50  
-002 
-005 
-002 
0.18 
0.43 
0.04 
- 0 0 7  
0.10 
0.11 
0.57 
-0 0 3  
- 0  14  
0.06 
0.53 
-011 -. 16 
- 0 0 7  
- 0  1 3  
1.18 
0. 17 
- 0  07 
-011 
- 0  14 
0.65 
0.03 

0.22 
0.03 
0.22 
0.21 
0.24 
0.12 
0.12 
1.26 
0.22 
0.34 
- 0  06 
0.15 
0.23 
1.13 
0.23 
0-68 
0.19 
0.36 
0.09 
0.29 

b 

c 

. 

c 

8 
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. 

. 

INS TR UHENT 

W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  A J  HTR 
W W  T C  O P  HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  A J  HTR 
W W  T C  OP HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  ROO 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROO 
W W  T C  ON ROO 
W W  TC O N  ROD 
W W  T C  O N  ROD 

Test 10,  I 

1'3.15 IN 
25.15 IN 
,16915 IN 
01.17  IN 
C2.17 IN 
02917 IN 
OE.17 IN 
10.17  IN 
11.17 IN 
l e 9 1 7  IN 
19.17 IN 
21.17  IN 
22917 IN 
23.17  I N  
27.17 IN 
06.19  IN 
C7.14 IN 
0 7 . 1 s  IN 
C9.1S IN 
14.14 IN 
le915 IN 
27.14 IN 
20.1S IN 
54.15  IN 
2t5.14 IN 
37.19 IN 
05.21 IN 
CE.21 IN 
21.21 IN 
24.21 IN 
25.21 IN 
27.21 IN 
20.21 IN 
33.21  IN 
14921 IN 
04.22 IN 
09.22 IN 
14.23 IN 
54 .23  IN 
28.23  I N  
'1.23 IN 
01.25  IN 
02.25  IN 
CE.25 IN 
0 8 . 2 5  IN 
14.25 IN 
04.27  IN 
0 7 . 2 7  IN 
12927 IN 
16.27 IN 
l e 9 2 7  IN 
03.29 IN 

mn 136 (continued) 

20-SEC 
A VG 

847.2 

905.8 
830. 8 

a33 . 5 
831 0 1  

e33.9 

e3508 
e29 8 
830. I 

a44.4 
853 6 

832.0 
e31 08 
E47.5 
e44 .3  

e41 0 1  
a32 . 6 

a38 . o 

830.9 

a34.9 

a92 . 6 

834.9 
834 .2  
a35.1 

a34 . 3 
233.8 

831.4 

866.8 

833 9 
e6005 

e 3 6 0 9  
831 5 

833 2 

856.1 
877- 1 
e320 8 
833.8 
832.7 
834 3 
e32 2 

e33 . 7 
846 6 

e47 . 5 
841 0 7  

851 .a 

837. a 

e 3 i . 6  
e46 . a 

867.4 

836.2 
855.2 

830.1 

S T  D 
DEV 

0 . 5  
0.3 
1 . 2  
0 .5  
1.0 
O m 8  
1 . 1  
0 . 4  
O m 6  
0 . 5  
0.5 
0 . 4  
0.3 
0.4 
1 . 2  
0 .8  
0.7 
0.5 
0 . 4  
0 0 7  
0 .5  
Om4 
0.5 
1 . 4  
0.8 
0.7 
0 . 4  
0 . 5  
0.5 
0.3  
0-5 
0.4  
0 . 5  
1 . 2  
1 . 1  
0.6 
0 .4  
0 .9  
0 . 2  
0 . 5  
0.6 
0 .4  
0.3 
0 - 4  
0.2 
0 .2  
0.3 
1 . 2  
1 . 0  
0.6 
0.2  
0 . 4  

NORMAL r ZED 
TEMP 

i .3a 
0.19 
5.68 
0. 1 7  
0 .40  
0.37 
0 .54  
0 .10  
0 .12  
1.84 
1 . 1 7  
0.26 
0 .24  
1.40 
1 - 1 6  
0-30 
0 093 
0.70 
0.21 
0 .18  
2.81 
0 - 4 7  
0.39 
2.35 
4.71 
0.62 
0 .22  
0 .47  
0 - 4 2  
0 .48  
0 . 3 5  
0 .43  
0 039 
2 .03  
3.57 
0.32 
01 39 
0 .31  
0 .43  
0 . 2 7  
1.71 
0 - 3 8  
1.33 
0 069 
1.40 
0.97 
0.23 
1 .34  
0 .57  
1.96 

0 .12  
2.86 
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T e s t  10, r u n  136 (continued) 

I N S TR UME N T 

W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROO 
W W  TC O N  ROD 
W W  T C  O N  ROO 
W W  TC O N  RCD 
W W  T C  O N  RCD 
W W  TC ON ROD 
W W  T C  O N  900 
W W  TC O N  RCD 
W W  T C  O N  ROD 
W W  TC O N  ROD 

OE.29 I N  
10.24 I N  
01.27 I N  
C2.77 I N  
08.37 I N  
14.17 IN 
04.51 I N  
C7r51 I N  
12.51 I N  
16.51 IN 
le951 I N  
(32.62 IN 
C6.63 I N  
10.E2 IN 

20-SEC STD 
AVG DEV 

e35.a 
835.3 
040. 0 
844.0 
a43 . 7 
e43 2 
836.6 
850.6 
840.7 
850.8 
e53 . 9 
847.4 
838.3 

838.2 

DUCT TPERMOCOUPLES 
DUCT WALL T C s C F  2€,19 I N ( 0 E G  F )  829.0 
DUCT WALL TC9CI- 52.19 I N  883. 1 
DUCT WALL T C s C H  2e.21 I N  831 00 
DUCT WALL TC.CF 42.21 I N  e34 0 
DUCT WALL T C - C H  44.21 I N  837.3 

T E S T  S E C T I O N  b0I;SING THERMOCOUPLES 
T S  SHELL-B@T(CEG F )  
T S  GUARD HTR-BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW C T R  
T S  SHELL-UP CTR 
T S  GUARD HTR--ljP CTR 
T S  HTR-UP C T R  
TS SHELL-TOP 
T S  GUARD HTR-TOP 
T S  H T R T O P  

e2909 
802.0 
751 06 
e4008 
e47.5 
774.5 
850 ,  0 
866.7 
e44.5 
843.1 
854 2 
861.1 

REFERENCE BOX TI-ERMCCOUPLES 
150 DEG REF EOX 1(DEG F )  148.2 
150 DEG REF EOX 2 149.1 
150 DEG R E F  BOX 3 151 0 5  
150 DEG REF E O X  4 149.5 
150 OEG R E F  EOX 5 146.7 

MISCELLANEOUS 
SOD PUMP SPEED(RPM1 484.5 
EXPANSION TANK L E V E L < %  F U L L )  75.5 

0.3 
1.0 
0.2 
0.3 
0.4 
0.4 
0.3 
0.6 
0.4 
0.1 
0.4 
0.3 
0.3 
0.3 

0.9 
0.2 
0 . 3  
0.9 
0.6 

0 06 
0.4 
0.5 
0.2 
0.9 
0.8 
0.4 
0.9 
0.9 
0.9 
1.5 
1.3 

1.2 
0.8 
0.7 
0.5 
0.4 

4.7 
0.2 

NORMALIZED 
TEMP 

0.54 
0.50 
0.85 
1-14 
1.12 
1.08 
0.60 
1.62 
0.90 
1.64 
1.87 
0.72 
1-39 
0.72 

0.04 
4.01 
0.18 
0.41 
0.64 

b 

. 

6 
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TEST S E R I E S  1 0 ( B U N D L E  3 C ) ;  TEST 10 RUN 137 0 1 / 1 8 / 7 8  13 6 2 7  

+ 

* 

. 

COhD I T  IONS : 
TEST S E C T I C N  FLOW: 0.62 L / S  ( 9.7 GPM) 
TEST S E C T I O N  PChER 

( 1  ROD I -EATEC) :  4.9 KW ( 9.2 KW/M/ROD)( 2.8 KW/FT/ROD) 

TEST S E C T I O N  I N L E T  TEMPERATURE: 4 4 2  DEG C ( 8 2 7  DEG F) 
TEST S E C T I O N  O L T L E T  TEMPERATURE: 4 4 9  DEG C ( 8 4 0  DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRGM 21 F C E L  P I N  SIMULATORS: 
HEAT ABSOReED BY SCCIUM= 

% OF INPUT HEAT ACCCUNTED FOR: 
FLOW X SPoHEAT X ( T S  OUT TEMP 

I N S TR UM E NT 

HEATER POWERS(KLU1 
HTR POWER I N  R C D  37 
HTR POWER I N  R O D S  8 9 9 . 1 0  
HTR POWER I N  R O D S  1 4 . 1 5 9 1 6  
HTR POWER I N  GCDS 1.3.11e19 
HTR POWER I N  R O C S  5 9 6 . 1 3 9 1 7  
HTR POWER I N  RODS 4 9 7 9 1 2 9 1 8  
HTR POWER I N  R O C 5  3 0 . 3 1  
HTR POWER I N  RODS 2 4 9 2 5 9 2 7 9 2 8  
HTR POWER I N  R O C 5  3 3 9 3 4  
HTR POWER I N  R O C I  2 9 2 1 . 2 2 9 3 6  

F L O W S  
TEST S E C T I C N ( T S )  F L C b  I N t G P M )  
TS F L O W  OUT(GPM1 
T S  SYPASS FLOWtGPM) 
LOOP FLOW TOTAL(GPM) 
RADIATOR A I R  FLCW(CFM1 

PRESSURES 
T S  I N  P R E S S ( P S X G )  
T S  OUT P R E S S C P S I G )  
PUMP OUT P G E S Z ( P S I G 3  
T S  L I N E  PRESS I N ( P S I G 1  
EXP TANK ARGCN P F E S S ( P S I G 1  
T S  BYP L I N E  PRESS I N f P S I G )  
T S  B Y P  L I N E  PRESS O L T ( P S I G )  

- T S  I N  TEMP) 

2 0- SEC 
A VG 

4.9 
0. 1 
0.0 
0.0 
0.1 
0.0 

-0.0 
-0.3 
-0.0 
0.0 

9.7 
9.8 
1.3 
9.9 
1.1 

12.7 
5.9 
7.9 

11.7 
2.4 

12.8 
9.4 

ST D 
DEV 

0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 

4.9 KW 

4.9 KW 
99.3 x 
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Test 10, r u n  137 (cont inued)  

I NS TR UM ENT 20-SEC STD NORMAL1 ZED 
AVG DEV TEMP 

LOOP THERMOCOLPLES 
TEST SECT I N L E T  FtELLCDEG F) 827.6 0 0 3  
TEST SECT OUTLET kELLCDEC F)  a40 . a 0.3 
PUMP I N  P I P E  M A L L  TC 834.4 4.3 
PUMP OUT PIPE \ \ A L L  TC 811.8 1.3 
RAD I N  P I P E  W A L L  TC €37.6 0.1 
R A D  OUT P I P E  W A L L  TC 812.4 0.7 

hEATER INTERNAL ThERMGCOUPLES 
HTR TC I N  I-TR CE.12AB INCDEG F) 
HTR TC I N  HTR 13912AB I N  
HTR TC I N  HTR 18912A8 I N  
HTR TC I N  HTR 22.12A8 I N  
HTR TC I N  HTR 08.128C I N  
HTR TC I N  hTR 13r128C I N  
HTR TC IN I-TR ia.12ec IN 
HTR T C  I N  PTR 229128C I N  
HTR TC I N  hTR CS.15AB I N  
HTR TC I N  HTR 10.15BC I N  
HTR TC I N  HTR 1 6 ~ 1 5 B C  I N  
HTR TC I N  HTR 25.15BC I N  
HTR TC I N  HTP 02 ,15 r l  I N  
HTR TC I N  I-TR 03915.1 I N  
HTR TC I N  HTR Ct5,lE.I I N  
HTR TC I N  HTR 15.15.1 I N  
HTR TC I N  HTR 24.15.1 I N  
HTR TC I N  HTR 3 3 r A E . 1  I N  
HTR TC I N  HTR 36,1501 I N  
HTR TC I N  HTR 02,1504 I N  
HTR TC I N  HTR 03.1504 I N  
HTR TC I N  HITR 06,1504 'IN 
HTR T C  I N  PTR 15.15.4 I N  
HTR TC I N  HTR 24.1504 I N  
HTR TC I N  HTR 33,1504 I N  
HTR TC I N  HTR 34,1514 I N  
HTR TC I N  HTR ,?6.1504 I N  
HTR TC I N  HTR 02.1506 I N  
HTR TC I N  I-TR C3915.C I N  
HTR TC I N  hTR 06915.6 I N  
HTR TC I N  I-TR 15slSof5 I N  
HTR TC I N  FTR 24,lS.E I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  HTR 34115.6 I N  
HTQ TC I N  HTR 36.1506 I N  
HTR TC I N  HTR 03.1504 I N  
HTR TC I N  HTR Ct5,lf.g I N  
HTR TC I N  PTR 15,1509 I N  
HTR TC I N  HTR 24.1519 I N  
HTR TC I N  I-TR 33915.5 I N  
HTR TC I N  HTR 34.15r5 I N  

844.6 
827.5 
850.2 
799.6 
e 4 5 0 2  
e270 0 

826 7 
849.2 

a2 i .3  
825.7 
829.7 
824. a 
834.5 
e29.9 
830. o 
826.1 
825.6 

868.9 
a33 . 3 
830.9 
830.7 
825.7 
825.  a 
832.2 

866 . 7 
832.1 

8 3 1 . ~  
e25. a 
825.9 
831.3 
784.9 
872.3 
829. o 
831.0 

830. o 

8 3 A  09 

91 6.2 

830.3 

825.6 
e260 0 

e 4 4 0 2  

0.6 
0.4 
0.6 
3.8 
1.5 
0 . 5  
0.2 
1.2 
8.6 
0 . 7  
0.9 
0.8 
0.5 
0.4 
0.3 
0.4 
0 0 4  
0 0 3  
0.9 
0.4 
0 02 
0.4 
0.4 
0.4 
0.4 

49.6 
0.9 
0.4 
0.5 
0.7 
0.3 
0 0 4  
0.4 

18.0 
0.8 
0 . 5  
0.2 
0.4 
0.1 
0.3 
1.0 

1.29 
-00 1 
1.71 **** 
1.33 
- 0  04  
1.63 
-.07 
-047 
- 0  14 
0.16 
-021 
0.52 
o. ia  
o. ia 
-011 
- 0  15 
0.32 
3.12 
0.43 
0.25 
0.24 
- 0  14  
- 0  1 4  
0.35 
6.69 
2.96 
0 0 3 4  
0.21 
0.27 
- 0  13 
-013 
0.28 **** 
3 - 3 8  
0.11 
0.26 
- 0  15  -. 12 
0.18 
1.25 

c 

7 



INSTRUMENT . 
. 

L 

. 
0 . 

b 

213 

Tes t  10, run 137  (cont inued)  

HTR T C  I N  HTP 26.15.9 I N  
HTR T C  I N  HTR C4.1E.1 I N  
HTR T C  I N  HTR 05.16.1 I N  
HTR T C  I N  HTR 07.16.1 I N  
HTR T C  I N  HTR 21.1601 I N  
HTR T C  I N  HTR 27.1601 I N  
HTR T C  I N  k T R  04.1604 I N  
HTR TC I N  HTR 05.1604 I N  
HTR T C  I N  HTR C7.1604 I N  
HTR T C  I N  e!TR 21.1604 I N  
HTR T C  I N  HTR 27,1604 I N  

HTP T C  I N  FTR 04rlE.0 IN 
HTR T C  I N  h T R  05.16e6 I N  
HTR T C  I N  HTR 07.1606 I N  
HTR T C  I N  FTR 21116.6 I N  
HTR T C  I N  FTR 27.1606 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  HTR C7rl6.9 I N  
HTR T C  I N  HTR 21916.9 I N  
HTR T C  I N  HTR 27.16.9 I N  
HTR T C  I N  FTR 11.18AB I N  
HTR T C  I N  HTR 12.18AB I N  
HTR T C  I N  HTR 14.18AB I N  
HTR T C  I N  HTR 10.1EAB I N  
HTP T C  I N  WTR llrl8BC I N  
HTR TC I N  k T R  12.18EC I N  
HTR T C  I N  ETR 14.18BC I N  
HTR T C  I N  HTR 17.188C I N  
HTR T C  IN KTR 30rl8BC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 12.-1 IN(DEG F) 
W W  TC O N  HTR 169-1 I N  
W W  TC ON HTR 15.01 I N  
WW TC ON HTR 1C.OC I N  
W W  TC ON HTR 04.11 I N  
W W  T C  O N  HTR OF.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 21.11. I N  
W W  TC ON HTR C291Z I N  
W W  TC ON HTR 1 3 ~ 1 2  I N  
W W  T C  ON HTR 15.12 I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR 22-13 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  
W W  TC O N  HTR CE.15 I N  
W W  TC ON HTR 10.12 I N  

20-SEC 
AVG 

872.6 
827.1 
829.0 
836.1 
830.2 
826.4 
E 2 7 0 4  

e35.9 
829.6 
826.5 
829.3 
829.1 
e35 . 5 

829.3 

828.8 
825.7 
028 4 
835 . 9 
826 8 
825.9 
826.8 
826 2 
842.9 
832 2 
e260 9 
825 . a 
817.6 
032.0 
829.8 

829 5 
E2903 
829.4 
830.1 
830.9 
829 2 

835. 8 
831 0 
829.1 
827.4 

828.9 

829.0 
829.3 
834 . 4 
831 04 
E36.7 
831.0 
853.7 
828.9 

STD N O R M A L 1  ZED 
DEV TEMP 

2.2 
0.4 
0.4 
0.8 
0.6 
1.0 
0.4 
0.1 
0. 8 
0.4 
0.7 
0.3 
0.3 
0.4 
1.1 
0.6 
0.3 
0.2 
1.0 
0.2 
0.4 
0.5 
9.8 
7.2 
0.4 
0.3 
2.6 
0.4 
7.3 

4.0 
0.3 

11.3 
0 . 5  
0-5 
0.2 
0.4 
0.3 
0.2 
0.4 
0.8 
0.4 
0.4 
0.4 
0 0 4  
0.4 
0.3 
1.7 
0.4 

3.40 
-004 
0.11 
0.65 
0.20 
-009 
-001 
0.13 
0.62 
0.15 
-.oa 
0.13 
0.12 
0.60 
0.09 
- 0  14 
0.06 
0.62 
-006 
-0 13 
-006 
- 0  10 
1.16 
0.35 
-005 
-013 
-076 
0.34 
0.17 

0.15 
0.13 
0 .14  
0 .  19 
0.25 
0.12 
0.10 
0.62 
0.25 
0.11 
-001 
0.11 
0.13 
0.51 
0.29 
0.69 
0.26 
1.98 
0.10 
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T e s t  10,  r u n  137 ( con t inued)  

I NS TR UM E N T 

W W  TC ON HTR 15.15 I N  
W W  T C  O N  HTR 15.15 I N  
W W  TC O N  HTR 25.15 I N  
W W  TC ON HTR 26.15 I N  
W W  TC O N  HTR 01.17 I N  
W W  T C  A J  HTR 02.17 I N  
W W  TC O P  HTR (22.17 I N  
W W  TC O N  HTR 08.17 I N  
W W  T C  ON HTF! 10.17 I N  
W W  TC O N  HTR 11.17 I N  
U W  TC O N  HTR 18917 I N  
W W  T C  ON HTR 19.17 I N  
W W  TC O N  HTR 21.17 I N  
W W  TC ON HTR 22 .1 i  I N  
W W  TC ON HTR 33.17 I N  
W W  TC O N  HTR 27.17 I N  
W W  TC ON HTR 0E.lS I N  
W W  TC A J  HTR 07.14 I N  
w w  TC O P  HTR 07.1s IN 
W W  TC O N  HTR C4.1S I N  
W W  TC ON HTR 14.15 I N  
W W  T C  ON HTR 18.15 I N  
W W  TC O N  HTR 27.19 I N  
WW TC ON HTR t O . 1 S  I N  
W W  T C  O N  HTR 74.15 I N  
W W  TC O N  HTR 2E.15 I N  
WW T C  O N  HTR 27.15 I N  
W W  T C  O N  HTR 05.21 I N  
W W  TC ON HTR Ct5.21 I N  
W W  TC O N  HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC O N  HTR 25.21 I N  
W W  TC ON HTR 27.21 I N  
W W  T C  O N  HTR 20 .21  I N  
W W  TC ON HTR 52.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC O N  HTR C4923 I N  
W W  TC ON HTR O S 9 2 2  I N  
W W  T C  ON HTR 14.22 I N  
W W  TC ON HTR 24 -25  I N  
W W  T C  ON HTR 2 1 - 2 3  I N  
W W  T C  ON HTR 31923 I N  
W W  TC ON ROD 01.25 I N  
W W  TC ON ROD C 2 . 2 E  I N  
W W  T C  O N  ROD 0 5 . 2 5  I N  
W W  T C  ON ROD C8.25 I N  
W W  TC O N  ROD 14.25 I N  
W W  TC O N  ROD 04.27 I N  
W W  TC ON ROD 07.27 IN 
WW TC CN ROO 12.27 I N  
W W  T C  ON ROO 16.27 I N  
W W  TC O N  ROD 1E.27 I N  

20-SEC 
A V G  

829.7 
845.6 
830.3 
164 0 5  
830.1 
€37.8 

849 . 4 
-329.1 
829.1 
E44 . 5 
E5702 
833.3 
831 1 
836 9 
882.1 

a34 . 5 

832.1 
845.8 
841 03 
832.3 
829. a 
158.0 
e 3 3  . 9 
830.2 
842.9 
888. 9 
863.9 
830.3 
e3402  
832.5 

831.9 
a33 . 4 
830.3 
841.5 
864.1 

838.3 
830.5 

830.4 

832.3 
850.2 

862.4 
835. i 
830.0 

a44.4 
858.1 

833.6 

832.0 

833.3 

840.1 

835.5 

141 0 2  
832.9 

ST D 
DEV 

0.4 
0.6 
0.4 
1.0 
0.4 
0.7 
0.4 
0.9 
0.4 
0.4 
0 05 
0.4 
0.4 
0.4 
0.4 
1.4 
0 . 5  
0 06 
0.4 
0.5 
0.4 
0 - 4  
0.4 
0 - 4  
1.0 
0.9 

0.4 
0.4 

0.8 

0.8 
0.4 
0.4 
0.4 
0.5 
1.1 
0.8 
0.4 
0.3 
0 . 5  
0.3 
0 . 5  
0.2 
0.4 
0.4 
0.4 
0.1 
0.1 
0.2 
1.4 
0.9 
0.4 
0.3 

N O R M A L I Z E D  
TEMP 

00 16 
1.36 
0.21 
2.79 
0.19 
0.77 
0.53 
1.65 
0.11 
0.12 
1.27 
2.24 
0.43 
0.27 
0.70 
4.12 
0.34 
1.37 
1.03 
0 035 
0.17 
2.30 
0.48 
0.20 
1.16 
4.63 
2.74 
0.21 
0.50 
0.37 
0.46 
0.33 
0.44 
0.20 
1.05 
2.76 
0.33 

0.22 
0.43 
0.21 
0.94 
0.36 
1.71 
0.60 
2.63 
0.57 
0.19 
1.03 
0.40 
1.27 
2 - 3 1  

o.ai 

t . 

. 
t 

. 
b . 

. 
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T e s t  1 0 ,  r u n  137 (continued) 

. 

. 

. 
4 

. 

INSTRUMENT 

W W  TC O N  ROD 03.29 I N  
W W  T C  O N  ROD OE.29  IN 
W W  TC O N  ROD 10.2’3 IN 
W W  TC ON ROD 01.37 I N  
W W  T C  O N  ROD 02.27 IN 
W W  T C  O N  ROD C C . 1 7  IN 
W W  TC ON ROD 14-27 IN 
W W  T C  O N  ROD 04.51 IN 
W W  TC O N  ROD 07.51 I N  
W W  TC O N  ROO 12.51 I N  
W W  TC O N  RCO 16.21 I N  
W W  TC O N  ROD lEtZ1 I N  
W W  TC O N  ROD 02.65 I N  
W W  TC O N  RCD C6.63 I N  
W W  TC O N  ROD 1 0 g E 3  I N  

S T D  NORMAL1 ZED 20-SEC 
A V G  D E V  TEMP 

829.6 
832.5 
833.1 
839.2 
849. 1 
850.0 
837. o 
834.3 
847.8 
837.0 
845.1 
E5302 
837 6 
843 . 3 
836 2 

0 04 
01 3 
1.4 
0.0 
0.2 
0.2 
0.4 
0.2 
0.7 
0.4 
0.3 
0.3 
0 .O 
0.2 
0 04 

0.15 
0.37 
0.42 
0.88 
1.62 
1.69 
0.71 
0.51 
1.53 
0.71 
1.32 
1.93 
0.75 
1.19 
0.65 

DUCT THERMOCOUPLES 
DUCP WALL TCgCH Ze,19 I N ( D E G  F )  828.0 0.8 0.03 
DUCT WALL T C . C t  52.19 I N  e72.a 0.4 3.41 
DUCT WALL TCgCH 28.21 I N  837.6 0.2 0.76 
DUCT WALL TCqCV 42.21 I N  €30.1 0.7 0.19 
DUCT WALL TC+CH 44.21 I N  833. 1 0.5 0.42 

TEST S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  829. 1 
T S  GUARD HTR-BCT 801 02 
T S  HTR--BOT 751 03 
T S  SHELL-LOW CTR 839 3 
T S  GUARD HTR-LOW CTR 844.7 
TS HTR-LOW CTR 773.4 
T S  SHELL-UP CTR 848.9 
T S  GUARD HTR-LIP CTR E 6 5  8 
T S  HTR-UP CTR e43 . 5 
T S  SHELL-TOP e41 0 2  
TS GUARD HTR-TOP 853.0 
T S  H T R T O P  e6007 

0.5 
0 . 5  
0.5 
0.3 
1.1 
0.8 
0.4 
0.8 
0.8 
1.1 
1.7 
1.5 

REFERENCE B O X  THERMGCOLPLES 
150 DEG REF EOX 1(DEC F) 147.8 1 - 1  
150 DEG R E F  @ O X  2 149.2 1.0 
150 DEG R E F  € O X  2 151 0 5  0.9 
150 DEG R E F  E O X  4 149.5 0.6 
150 DEG R E F  € O X  5 147.9 0.2 

MISCELLANEOUS 
SOD PUMP SPEED<RFM)  484 09 1.5 
E X P A N S I O N  TANK L E V E L <  X FULL) 75.4 0.2 



216 

T E S T  S E R I E S  l C < B U N D L €  X I ;  T E S T  1 1  RUN I01 03/10/78 9 29 30 

CON0 I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 0.90 L / S  (14.3 GPM) 
TEST S E C T I C N  POhEG 

19 CENTRAL HEATERS: 168.6 KW (16.6 KW/M/ROD) ( 5.1 KW/FT/ROO) 
12 EDGE HEATERS:  0.0 KW ( 0.0 KW/M/ROD) ( 0.0 KW/FT/ROD) 
T O T A L C 3 1  I-EATERS): 168.6 KW 

TEST S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  C L T L E T  TEMPERATURE: 

441 DEG C ( 826 DEG F) 
604 DEG C (1119 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 3 1  F U E L  P I N  SIMULATORS: 168.6 KW 
H E A T  AeSORBED BY SCDIUM= 

fb UF INPUT H E A T  ACCCUNTED FOR: 93.3 x 
FLOW X SP-I-EAT 3 ( T S  OUT TEMP - TS I N  TEMPI 157.3 KW 

I NS TRUMENT 2 0- SEC S T D  
A VG DEV 

HEATER POWER-CENTRAL R @ D S ( K k >  
HTR POWER I N  ROC 1 8.9 0.0 
HTR POWER I N  RCCC 8.9910 26.5 0.0 
HTR POWER I N  R O C 5  14915.16 26.5 0.0 
HTR POWER I N  R C D S  293.11919 35.6 0.0 
HTR POWER I N  GOD5 5,6913917 35.6 0.0 
HTR POWER I N  RODS 497912918 35.5 0.0 

HEATER POWER-EDCE RODS<KW) 
HTR PCWER I N  GOES 30.31 -0.0 0.0 
HTR POWER I N  R O D S  24925927.28 -0.3 0.0 
HTR POWER I N  RCDS 23934 -0.0 0.0 
HTR POWER IN GODS 21.22936937 -0 .0  0.0 

FLOWS 
T E S T  S E C T I C N ( T S )  FLOW I N ( G P M 1  14.3 0.1 
T S  FLOW OUT(GPM) 15.0 0.1 
T S  BYPASS F L C Y < G P M )  -1 .O 0.2 
LOOP FLOW T O T A L (  GPM) 13.9 0.2 
R A D I A T O R  A.IR F L C h ( C F M )  1.4 0.0 

PRES SURE S 
T S  I N  P R E S S t P S I G )  14.3 0.1 
T S  OUT P R E S S ( P S I G 1  6. 0 0.0 
PUMP OUT P G E I C ( P S I G 1  9.2 0.1 
T S  L INE PRESS I N t P S I G )  13.3 0.1 
E X P  TANK ARGCN PRESS(PS1G)  2.5 0.1 
T S  eyp LINE PRESS I~<PSIG) 14.5 0.1 
T S  B Y P  L I N E  PRESS O L ' T f P S I G )  7.0 0.1 

. 

. 
4 

. 

c 

. 



2 1 7  

T e s t  11, run 101 (continued) 

. 
0 
4 

t 

c 

. 

I N S  TR UMENT 20-SEC 
A V G  

LOOP THERMOCOUPLES 
T E S T  SECT I N L E T  hELL(DEG F )  826.7 
T E S T  SECT OUTLET WnELLtDEG F )  1119.1 
P U M P  I N  P I P E  kALL TC 821.4 
PUMP OUT P I P E  k A L L  TC 818.5 
RAD I N  P I P E  W A L L  T C  1068.3 
RAD O U T  P I P E  kALC TC 822.9 

HEATER I N T E R N A L  TFERMOCOUPLES 
HTR T C  I N  h T R  OE912AB I N ( D E G  F) 
HTR T C  I N  t'TR 13912AB I N  
HTR T C  I N  HTR 18912AB I N  
HTR T C  I N  HTR P2912AB I N  
HTR T C  I N  FTR Oe912RC I N  
HTR T C  I N  HTR 13912EK I N  
HTR T C  I N  FTR 1E9128C I N  
HTR T C  I N  FTR 22912BC I N  
PTR T C  I N  FTR C 4 9 1 5 A B  I N  
HTR T C  I N  FTR 10915AB I N  
HTR T C  I N  PTR 169158C I N  
HTR T C  I N  FT4 25915BC I N  
HTR T C  I N  F T R  02915.1 I N  
HTR T C  I N  b T R  0391501  I N  
HTR T C  I N  FTR 06915.1 I N  
HTR T C  I N  h T R  15915.1 I N  
HTR T C  I N  FTR 24915.1 I N  
HTR TC I N  6TR 33.1501 I N  
HTR T C  I N  HTR 36915.1 I N  
HTR TC I N  H T R  02915.4 I N  
HTR T C  I N  HTR C3915-4 I N  
HTR T C  I N  F T R  06915.4 I N  
HTR T C  I N  e T R  15915.4 I N  
HTR T C  I N  FTP 24,1504 I N  
HTR T C  I N  PTR 33915-4  I N  
HTR T C  I N  FTR 54915.4 I N  
HTR TC I N  HTR 2691504  I N  
HTR T C  I N  HTR 02915.6 I N  
HTR T C  I N  FTR 03915.6 I N  
HTR T C  I N  F-TR 06915.6 I N  
HTR T C  I N  HTR 15915.6 I N  
HTR TC I N  PTR 24915.6 I N  
HTR T C  I N  HTR 33915.6 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR T C  I N  HTR 36915.6 I N  
HTR T C  I N  h T R  0391504 I N  
HTR T C  I N  F T R  C6915.9 I N  
HTR T C  I N  PTR 1Z915.S I N  

1123.8 
1023.5 
1017.8 
1003.5 
1122.4 
1024.0 
1020. 1 
1004.2 
1224.2 
1193.5 
1075.4 
970.7 

1300.7 
1331.2 
1 3 4 6 0 6  
1246.5 
1025.9 
1027.7 

994 6 
1336.3 
1333.5 
135004  
1257.4 
1025.7 
1033.6 
1071.1 

992.8 
1334.4 
1324.7 
1377.4 
1254.2 
1001 0 3  
1045.0 
1043.9 
485.3 

1275.1 
1383.4 
1235.2 

NORMAL I ZED ST D 
DEV TEMP 

0.4 
0 . 5  
3.4 
0.5 
5.9 
4.5 

0 .5  
0.4 
0 .4  
0.2 
0.2 
0.4 
0.9 
0.4 
0.6 
0.4 
0.6 
0.3 
0.5 
0.8 
0.5 
0.5 
0.3 
0.4 
0.4 
1.0 
0.5 
0.6 
0.4 
0.3 
0.4 
0.6 
1.3 
0.4 
0.5 
0.6 
0.4 
0.4 
0.4 
0.5 
0.3 
0 09 
0.5 
0.4 

1.02 
0.67 
0.65 
0.60 
1.01 
0.67 
0.60 
0.61 
1.36 
1.25 

0 049 
1 - 6 2  
1.73 

0.85 

1.78 
1.44 
0.68 
0.69 
0 -57 
1.74 
1.73 
1.79 
1.47 
0.68 
0.71 
0.84 
0.57 
1.74 
1.70 
1.88 
1.46 
0.60 
0 075 
0.74 
0.54 
1.53 
1.90 
1 040 
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T e s t  11, run 101  (continued) 

INSTRUMENT 

WTR T C  I N  FTR 24.1505 I N  
HTR TC I N  t iTR 1 3 r l 5 . S  I N  
HTR T C  I N  HTR 3 4 ~ 1 5 . 9  I N  
HTR T C  I N  FTR 2 6 . 1 5 0 9  I N  
HTR T C  I N  FTR 04916.1 I N  
HTR T C  I N  FTR C5.16.1 I N  
HTR T C  I N  HTR C7rlE.l I N  
HTR T C  I N  PTR 21.1601 I N  
HTR T C  I N  PTR 2 7 . 1 6 0 1  I N  
HTR TC I N  FTR 04.1604 I N  
HTP T C  I N  b T R  05r16.4 I N  
HTR T C  I N  FTR C7.1€.4 I N  
HTR T C  I N  I-TR 2191€.4 I N  
HTR T C  I N  hTR 57.1E.4 I N  
HTR T C  I N  FTR 04.1E.6 I N  
HTR T C  I N  PTP 05.1606 I N  
HTR TC IN t-TR 07116r6  I N  
HTR T C  I N  WTR 21r16.6 I N  
HTR TC I N  F-TR 27.1606 I N  
HTR TC I N  HTR 04.lE.9 I N  
HTR T C  I N  PTR C7.16.9 I N  
HTR T C  I N  HTR 21.1604 I N  
HTR T C  I N  FTR 27916.4 I N  
HTR TC I N  HTR 1 1 t l e A B  I N  
HTR T C  I N  FTR 1 2 9 1 8 A B  I N  
HTR T C  I N  HTR 14r18AB I N  
HTR T C  I N  HTR 30 .18AB I N  
HTR TC I N  F T R  l l t l 8 B C  I N  
HTR T C  I N  HTR 12.leEC I N  
HTR T C  I N  hTR 14.1PBC I N  
HTR TC I N  HTR 17918BC I N  
HTR T C  I N  HTR 20.18BC I N  

W I R E  WRAP THERMOCCUPLEI 
W W  TC O N  HTR 12.-1 I N ( D E G  F )  
W W  TC O N  HTR l E . - l  I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 1E.OS I N  
W W  TC O N  HTR C4.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  T C  O N  HTR 13.11 I N  
W W  T C  O N  HTR 17.11 I N  
w w  TC O N  HTR 28.11 I N  
W W  TC O N  HTR 31 .11  I N  
W W  TC O N  HTR 03912 I N  
W W  TC O N  HTR 11.13 I N  
W W  TC O N  HTR 12.12 I N  
W W  T C  O N  HTR 15.12 I N  
W W  TC O N  HTR 17.12 I N  
W W  TC O N  HTR 52.13 XN 
W W  T C  O N  HTR 01.15 I N  

20-SEC 
A V G  

1000.9 
1041.5 
1035.9 

981 03 
1348.7 
1331.9 
1332.6 

585.9  
1027.5 
1350.6 
1336.2 
1333. 5 
489.6 

1032.6 
1331.8 
1336.1 
1316.2 

983 .3  
1030.0 
1325.2 
1314.3 
982.13 

1026.5 
1309 .  5 
1240.9 
1056.4 
1043.1 
1309.0 
1235.4 
1061.2 
1281.4 
1063.6 

831 07 
832.3 
863 0 

1 0 2 4 . 5  
1132.7 
1124 0 6  
1100.2 
1035.8 
987. 1 
923 0 

1174.2 
1146.2 
1104 0 4  
1063.9 
1026.5 

937.5 
1242.9 

STD NORMAL I ZED 
DEV TEMP 

0.3 
0.3 
0.4 
0.3 
0 . 4  
0.4 
0.4 
0.4 
0.3 
0.5 
0.5 
0.7 
0.4 
0.4 
0.8 
0.5 
0.4 
0.4 
0.2 
0.4 
0.5 
0.3 
0.2 
00s 
0.4 
0.3 
0.2 
0.3 
0.4 
0.4 
0.4 
0.3 

0.3 
0.5 
1.4 
0.5 
0.5 
0.4 
0.4 
0.3 
0.4 
0.4 
0.5 
0.4 
0 0 4  
0.4 
0.4  
0.3 
0.7 

0.60 
0 073 
0.72 
0.53 
1.78 
1.73 
1.73 
0.54 
0.69 
1.79 
1.74 
1.73 
0.56 
0.70 

1.73 
1.74 
1.67 
0.54 
0 .70  
1.70 
1.67 
0-53 
0.68 
1.65 
1.42 
0.79 
0.74 
1.65 
1.40 
0.80 
1.56 
0.81 

0.02 
0.02 
0.12 
0.68 
1-05  
1.02 
0.94 
0.72 
0.55 
0.33 
1.19 
1.09 
0.95 
0.81 
0.68 
0.38 
1 - 4 2  

C . 

. 
t 

c 

. 
4 

t 
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Test  11, run  101 (continued) 

INSTRUMENT 

. 
b 

. 

. 
4 

e 

. 

W W  TC O N  HTR C 3 . 1 5  I N  
w w  TC ON HTR ce.15 IN 
W W  f C  ON HTR 10.15 I N  
W W  TC ON HTR 12.15 I R  
W W  TC ON HTR 1S.15 I N  
W W  TC ON HTR 25.15 I N  
W W  TC O N  HTR 'lE.15 I N  
W W  T C  ON HTR 01.17 I N  
W W  TC A J  HTR C2.17 I N  
W W  TC OP HTR C2.17 I N  
W W  TC ON HTR 08.17 I N  
W W  TC O N  HTR 10.17 I N  
W W  TC ON HTR 11.17 I N  
W W  TC ON HTR l e r 1 7  I N  
W W  T C  ON HTR 15.17 I N  
W W  TC O N  HTR 21.17 I N  
W W  TC ON HTR 22.17 I N  
W W  TC ON HTR 52.17 I N  
W W  T C  ON HTR 27.17 I N  
W W  TC ON HTR Ct5.14 I N  
W W  T C  A J  HTR 07.19 I N  
W W  TC O P  HTR C7.15 I N  
W W  TC O N  HTR 0 5 . 1 4  I N  
W W  TC ON HTR 1 4 ~ 1 4  I N  
W W  TC ON HTR 18.14 I N  
W W  TC ON HTR 27.19 I N  
W W  TC ON HfR 3 0 r l S  I N  
W W  TC ON HTR 34.14 I N  
W W  T C  O N  HTR 36.15 I N  
U W  TC ON HTR 2 7 r l S  TN 
W W  TC ON HTR 05.21  I N  
W W  TC ON HTR 06.21 I N  
W W  T C  ON HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  T C  O N  HTR 25.21 IN 
W W  TC ON HTR 27.21 I N  
W W  TC ON HTR 50.21 I N  
W W  TC ON HTR 22.21 I N  
W W  TC O N  HTR 24.21 I N  
W W  TC ON HTR 04.22 I N  
W W  TC ON HTR Os122 I N  
W U  TC ON HTR 14.22 I N  
W W  TC O N  HTR 24.22 I N  
W W  TC ON HTR 2 E . 2 2  I N  
W W  TC O N  HTR 31.22 I N  
W W  TC W N  ROD C1.22 I N  
W W  TC ON ROD 02.25 I N  
W W  TC ON RGD OC92E I N  
W W  T C  ON RCD Oe.25 I N  
wh TC- ON ROD 14.25 I N  
W W  TC ON R O O  04.57 Ih: 
W W  TC ON ROO 0 7 . 2 7  I N  
W W  TC O N  ROD 12.27 I N  

2 0-SEC 
A VG 

1236.8 
111 0.6 
1162. 1 
1056.9 
1166.3 

966.7 
918.8 

1307.7 
1257.8 
1288.2 
1142.4 
1142.6 
1095.3 
1188.4 
1180.5 
989.6 

107903 
949.3 
974 8 

1348.5 
131 1.2 
1337.2 
1241.0 
1080.1 
1203.9 
439.6 
983 8 

1086. 1 
102a.a 
980.4 
137007 
1385. 1 
1005.6 
972.3 
987.0 

1012.0 
1073.8 
1063.2 
1013.5 
1379.1 
1124.9 
1116.1 
1020.8 
1039.1 
1014.1 
1329.2 
1211 89 
1191.8 
1 045 - 5  
1032.0 
1189.2 
1289.0 
104402 

STD 
O E V  

0.6 
0.4 
0.2 
0.6 
0 . 3  
0.4 
0.4 
0.6 
0.5 
0.5 
0.4 
0.4 
0.4 
0 0 4  
0.7 
0.3 
0. 5 
0.4 
0.4 
0.5 
0.5 
0.5 
0-5 
0.4 
0.4 
0 - 4  
0.4 
0-4 
0.4 
0 . 3  
0.4 
0.5 
0.4 
0.3 
0 0 4  
0 . 5  
0.4 
0.4 
0 . 3  
0.5 
0.4 
0.5 
0.2 
0.4 
0.3 
0.5 
0 06 
0.6 
0 -4 
0.4 
0.7  
0.6 
0.7 

NORMAL1 ZED 
TEMP 

1.40 
0.97 
1-15 
0.79  
1.16 
0.48 
0.31 
1 064 
1.47 
1.58 
1 - 0 8  
1.08 
0.92 
1.24 
1.21 
0.56 
0 086 
0 - 4 2  
0.51 
1.78 
1 -66  
1 - 7 5  
1 - 4 2  
0.87 
1-29 
0 039 
0.54 
0.89 
0.69 
0.53 
1 e 8 6  
1.91 
0.61 
0050 
0 055 
0 063 
0.84 
0.81 
0.64 
1.89 
1.02 
0.99 
0. 66 
0.73 
0 864 
1.72 
1.32 
1 e25  
0.75 
0.70 
1.24 
1.58 
0.74 
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Test 11, run 101 (continued) 

I NSTRUMEhT 

W W  T C  O N  ROO 16.27 
W W  TC ON ROO l e g 2 7  
W U  TC ON ROD C2.25 
W W  TC O N  ROD 06 .25  
W W  TC O N  ROD 10.25 
W W  TC O N  ROD 0 1 ~ 3 7  
W W  TC O N  ROD C2.27 
W W  TC O N  ROD C8.37 
HW T C  ON ROD 14.77 
W W  TC O N  ROO 04 .51  
W W  TC O N  ROD 07.51 
W W  TC O N  RCD 1 2 . 5 1  
w w  TC ON RaD i e . 5 1  
W W  T C  O N  ROD l e951  
W W  T C  O N  ROD 03.62 

' W W  TC O N  ROD C6.63 
W W  TC O N  ROO 10.62 

IN 
IN 
IN 
IN 
IN 
IN 
I N  
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

20-SEC STD NORMAL1 ZED 
AVG DEV TEMP 

101907 
1065.8 
129003 
1228.3 
1 1 1 3 . 0  
1258.5  
1164.8 
1060.0  
1106.8 
1165.8 
1178.5 
1093.5 
1097.6  
1096.0 
1182 .1  
1142.2 
114501 

0 . 4  
0 . 4  
0.4 
0 . 5  
0.5 
0.4 
0.5 
0 . 4  
0 . 5  
0.4 
0 0 4  
0.3 
0.3 
0.3 
0.3 
0.2 
0.4 

0 866 
0 .82  
1 .59  
1 .37  
0.98 
1.48 
1-16 
0 . 8 0  
0.90 
1.16 
1.20 
0.91 
0.93 
0.92 
1 .22  
1.08 
1 .09  

DUCT THERMOCOUPLES 
DUCT WALL T C - C H  3e .15  I N ( D E G  F )  968.1 0.1 00 48 
DUCT WALL TC.Ck 52.19 IN 946.7 0.3 0.41 
DUCT WALL TCqCF 2e .21  IN 1004.3 0 0 4  0 0 6 1  
DUCT WALL T C - C F  42.21  IN 476 03 0 . 2  0.51 
DUCT WALL 1C.Ch 44.21  I N  981.3  0 . 1  0.53 

T E S T  S E C T I O N  h O U I I N G  THERMOCOUPLES 
T S  SHELL-BOTCCEG F )  E3208  
T S  GUAR0 HTR-ECT 819.0  
T S  HTR-BOT 778.6 
T S  SHELL-LCW CTR 994.3 
T S  GUARD HTR--LO* CTR 988 3 
T S  HTR-LOW CTR e97 2 
T S  SHELL-UP CTR 1085.7 
T S  GUARD HTR-UP CTR 1032.4 
T S  HTR-UP CTR (363.9 
T S  SHELL-TOP 1116.6 
T S  GUARD HTR--TOP 106404 
T S  HTR-TOP 994.4 

5 . 2  
0.5 
0 . 2  
0 . 3  
0 . 4  
0.3 
015 
0 . 2  
0.2 
0.3 
0.4 
0.3 

REFERENCE BOX TFERMOCOLPLES 
150 DEG R E F  EOX l ( 0 E G  F) 150.7 0 . 5  
150 DEG REF eox z 152.2 0 . 3  
150 DEG R E F  € O X  2 154.2 0 0 4  
150 DEG R E F  E O X  4 152.9 0 . 2  
150 D E G  R E F  EOX 5 150.6 0.3 

M I SCELLA NEOUS 
S O D  PUMP SPEED(RPM1 619 .3  39.8 
E X P A N S I O N  TANK L E V E L (  X FULL) 74.1 0.1 

0 

. . 

. 
c 

. 

. 
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TEST S E R I E S  l C ( B U N D L E  Z C ) ;  TFST 11 RUN 1 0 6  03/09/78 15 0 52 

. 

. 
r 

. 

" 

C O N D I T I O N S :  
TEST S E C T I C N  F L O W :  0.92 LIS ( 1 4 . 5  GPM) 
TEST S E C T I C N  POWER 

19 CENTRAL hEATERS: 168.7  KW (16.6 KW/M/ROD) ( 5.1 KW/FT/ROD) 
12 EDGE HEATERS: 99.4 K C  (15-5 KW/M/RUD) ( 4.7 KW/FT/ROD) 
T O T A L (  31 hEATERS 1 : 268.0 KW 

TEST S E C T I O N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE: 

4 2 4  DEG C ( 795 D E 6  F) 
681 DEG C (1258 D E G  F) 

HE AT BALANCE : 

HEAT I N P U T  FRCM 5 1  F U E L  P I N  SIMULATORS: 268.0 KW 
HEAT ABSORBED B Y  SGOIUM= 

FLOW X SP-HEAT X ( T S  OUT TEMP - T S  I N  TEMP) 254.0 KW 
fb O F  INPUT HEAT ACCCLNTED FOR: 

INSTRUMENT 

HE AT ER POW ER- CEhT R A L  ROD S< K C 1 
HTR POWER I N  RCD 1 
HTR POWER I N  RODS 8 - 9 - 1 0  
HTR POWER I N  RODS 1 4 9 1 5 . 1 6  
HTR POWER I N  RODS 2 9 3 9 1 1 . 1 9  
HTR POWER I N  RODS 596913.17 
HTR POWER I N  GODS 4 r 7 . 1 2 9 1 8  

HEATER POWER-EDGE RODSfKW) 
HTR POWER I N  RODS 30931 
HTR POWER I N  R O D S  2 4 9 2 5 9 2 7 . 2 8  
HTR POWER I N  RCDI 33934 
HTR POWER I N  R O D S  2 1 9 2 2 9 3 6 9 3 7  

FLOWS 
TEST S E C T I C N ( T S )  FLOW I N ( G P M )  
T S  FLOW OUTT(CPM1 
T S  BYPASS F L O % ( C P M )  
L O O P  FLOW TOTAL(  GPM 1 
RADIATOR A I R  F L O W ( C F M )  

PRESSURES 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E Z S ( P S 1 C )  
PUMP OUT P R E Z S ( P S 1 C )  
TS  L I N E  PRESS I N < P S I G )  
EXP TANK ARGON PRESS(PS1G)  
T S  BYP L I N E  PRESS I N ( P S 1 G )  
T S  BYP L I N E  PRESS O L T ( P S 1 G )  

2 0-SEC 
A VG 

a. a 
26.7 
26.5 
35.4 
3 5 . 6  
35.6 

16.6 
33.2 
16.6 
3 3 . 0  

14 .5  
15 .4  
003 

14.0 
5 04 

14 .4  
6. 1 
9.0 

13.3 
2- 7 
14.6 
6.9 

STD 
DEV 

0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
00 0 

0.0 
0.0 
0 . 0  
0.0 

0.1 
0.1 
0.2 
0.2 
00 3 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

94.8 % 
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Test 11, r u n  106 (continued) 

I N S  TR UME NT 

LOOP THERMOCOUPLES 
TEST SECT I N L E T  WELLCDEG F )  
TEST SECT OUTLET hELL<DEG F )  
PUMP I N  P I P E  WALL TC 
PUMP OUT P I P E  kALL TC 
RAD I N  P I P E  WALL TC 
R A D  OUT P I P E  hALL TC 

HEATER I N T E R N A L  Tt-ERMOCOUPLES 
HTR T C  I N  t-TR C8.12AB I N t D E G  
HTR TC I N  HTR 13912AB I N  
HTR TC I N  FTR l8912AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR C8912BC I N  
HTR TC I N  HTR 13912BC I N  
HTR TC I N  HTR le912BC I N  
HTR TC I N  b?R 229128C I N  
HTR TC I N  PTR CSe15AB I N  
HTR TC I N  HTR 10915AB I N  
HTR TC IN t-TR 10.15ec I N  
HTR T C  I N  W R  ~ . i 5 e c  I N  
HTR TC I N  t-TR 02915.1 I N  
HTR TC I N  HTR 03915.1 I N  
HTR TC I N  HTR 06.15.1 I N  
HTR T C  I N  HTR 15915.1 I N  
HTR TC I N  HTR 2 4 9 1 5 r l  I N  
HTR TC I N  HTR 23915.1 I N  
HTR TC I N  t-TR t 6 r 1 2 . 1  I N  
HTR T C  I N  HTR 02915.4 I N  
HTR TC I N  HTR C 3 9 1 5 . 4  I N  
HTR TC I N  FTR 06.1504 I N  
HTR TC I N  hTR 15,15r4 I N  
HTR TC I N  PTR 29.1504 I N  
HTR TC I N  FTR 3391504 I N  
HTR TC I N  kTR 34912.4 I N  
HTR TC I N  HTR ,1691504 I N  
HTR TC I N  HTR 02915.6 I N  
HTR TC I N  HTR 03915.6 I N  
HTR TC I N  ETR C0915.6 I N  
HTR TC I N  FTR 15915.6 I N  
HTR TC I N  HTR 24915.6 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  FTR 03915.9 I N  
HTR TC I N  kTR 00.15.9 I N  
HTR TC I N  hTR 15 r l J .S  I N  
HTR TC I N  HTR 24.1504 I N  
HTR TC I N  hTR 33915.5 I N  
HTR TC I N  HTR 34.15.F I N  

20-SEC 
A V G  

795.4 

790.0 
785.9 

1179.8 

1258.6 

786.3 

F )  1132.2 
1109.4 
1102.3 
1117.3 
1129.3 
1110.7 
1103.2 
1114.8 
1234.3 
1216.8 
1173.5 
1160 07 
1299.0 
1330.2 
1357.5 
1260.1 
1199.2 
1187.9 
1166.4 
1353.1 
1333.4 
1362.4 
1251 09 
1208. 8 
1190.6 
1195.5 
1 1 6 3 0 9  
1352.1 
1324.9 
1395. 0 
1246. 1 
1203.4 
1192.8 
1183.3 
1153.7 
1259.5 
1393.7 
1230.3 
1202.7 
1188. 1 
1175. 0 

STD NORMAL1 ZED 
OEV TEMP 

0.5 
0 . 5  
1.0 
0.6 
8.5 
9.4 

0.4 
0.4 
0.6 
0 0 4  
0 . 5  
0.5 
00 5 
0.3 
0 05 
0 . 5  
0 . 5  
0.4 
0.7  
0.7 
0.7 
0.5 
0.4 
0.2 
0.4 
0.7 
0.7  
0.6 
0.6 
0.4 
0.4 
1.4 
0.7 
0.5 
0.5 
0.6 
0.4 
0.5 
0.3 
0.8 
0.4 
0.6 
0 06 
0.5 
00 5 
0.4 
0.7  

0.73 
0.68 
0.66 
0.69 
0.72 
0 068 
0.66 
0.69 
0.95 
0.91 
0.82 
0.79 
1.09 
1.15 
1.21 
1.00 
0.87 
0.85 
0.80 
1.20 
1.16 
1.22 
0.99 
0.89 
0.85 
0.86 
0.80 
1.20 
1.14 
1.29 
0.97 
0.88 
0 086 
0.84 
0.77 
1.00 
1 - 2 9  
0.94 
0.88 
0 0 8 5  
0.82 

a 

a 

c 

a 

. 
I * 

. 
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T e s t  11, r u n  106 (continued) 

J 

a 

. 

. 
. 

I N S T R U M E N T  

HTR T C  I N  HTR 36-15.q I N  
HTR T C  I N  HTR 04.1601 I N  
HTR T C  I N  k T R  05.1601 I N  
HTR T C  I N  HTR 07,1601 I N  
HTR T C  I N  I-TR 21.1601 I N  
HTR T C  I N  F T R  27.1601 I N  
HTR T C  I N  HTR 04916.4 I N  
HTR T C  I N  h T R  C5916.4 I N  
HTR TC I N  PTR 07.1604 I N  
HTR T C  I N  FTR 21.1614 I N  
FTR T C  I N  FTR 27.1604 I N  
HTR T C  I N  HTR 04916.6 I N  
HTR T C  I N  F-TR C5916.6 I N  
HTR T C  I N  t-TR 07.16rE I N  
HTR T C  I N  FTR 21.1606 I N  
HTR T C  I N  HTR 57.1606 I N  
HTR T C  I N  h T R  04916.4 I N  
HTR T C  I N  HTR C7.1C.S I N  
HTR TC I N  I-TR 21910.9 I N  
HTR T C  I N  WTR 27,160s I N  
HTR T C  I N  HTR ll.1EAB I N  
HTR T C  I N  HTR 129lEAB I N  
HTR T C  I N  HTR 14rlEAB I N  
HTR T C  I N  t-TR 2O.lEAB I N  
HTR T C  I N  HTR 11.18EC I N  
HTR T C  I N  HTR 129188C I N  
HTR T C  I N  VTR 14.1BBC I N  
HTR T C  I N  HTR 17.18BC I N  
HTR T C  I N  k T R  2 0 . 1 E B C  I N  

W I R E  W R A P  THERMUCCLPLES 
W W  TC O N  HTR 12s-I I I \ ; < D E G  F) 
W W  T C  O N  HTR 1€.-1 I N  
W W  T C  O N  HTR 12.01 I N  
W W  TC O N  HTR 16.04 I N  
W W  TC O N  HTR 04.11 I N  
W W  T C  O N  HTR 05.11 I N  
W W  TC O N  HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  T C  O N  HTR 28.11 I N  
W W  T C  O N  HTR 71.11 I N  
W W  TC O N  HTR 03.12 I N  
W W  T C  O N  HTR 11.13 I N  
W W  TC G N  HTR 17.12 I N  
W W  TC O N  HTR 15.12 XN 
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 22.13 I h  
W W  TC O N  HTR 01.15 I N  

20-SEC 
A V G  

1148.8 
1336.6 
1329.3 
1332.5 
1187.1 
1200.2 
1339.1 
1333.4 
1333.9 
1190.5 
1205.2 
1322.8 
1335.3 
1321.7 
1197.0 
1197.8 
1316.3 
1319.3 
1196.2 
11 9 1  09 
1315.7 
1282.1 
1191 00 
1245.4 
1314.9 
1279.8 
1194.1 
1303.1 
1249.6 

801 03 
801 08 
E32 8 
1028.9 
1107. 0 
1096.5 
1093.5 
1076.0 
1060.3 
1043 0 0  
1145.5 
1143.8 
1138.4 
1132.6 
1121.1 
1089.9 
1220.1 

ST D NORMAL I ZED 
DEV TEMP 

0.2 
0.8 
0.6 
0.6 
0.4 
0.4 
0.5 
0.4 
0 . 5  
0 04 
0.3 
0.7 
0.5 
0.4 
0 04 
0.3 
0.5 
0 0 5  
0.3 
0.4 
0.6 
0.3 
0.5 
0.4 
0.5 
0.5 
0 07 
0 . 5  
0 07 

0.5 
0.4 
0.5 
0.4 
0.5 
0 . 5  
0.4 
0.3 
0.4 
0.3 
0.6 
0.6 
0 . 5  
0.5 
0.5 
0.5 
0.6 

0.76 
1.17 
1. I S  
1.16 
0.85 
0.87 
1.17 
1 - 1 6  
1.16 
0.85 
0.88 
1.14 
1.17 
1.14 
0.87 
0.87 
1.12 
1.13 
0.87 
0 086 
1.12 
1.05 
0.85 
0.97 
1.12 
1-05 
0.86 
1.10 
0.98 

0.01 
0.01 
0.08 
0.50 
0067 
0 065 
0.64 
0.61 
0.57 
0.53 
00 76 
0.75 
0.74 
0.73 
0.70 
0.64 
0.92 
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Test 11, run 106 (continued) 

INSTRUMENT 

W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  A J  HTR 
W W  TC O P  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  ROO 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROO 

02.15  I N  
C E .  1 5  I N  
10.15  I N  
15.15 I N  
19.15  I N  
E E . 1 E  I N  
76.15 I N  
C1.17 I N  
Ci.17  I N  
02.17  I N  
0 1 . 1 7  I N  
1 0 . 1 7  I N  
1 1 . 1 7  I N  
l e917  I N  
19.17 I N  
21.17 I N  
22.17  I N  
22 .17  I N  
27917 I N  
CE.19 I N  
07.19  I N  
07.14  I N  
C S . 1 9  I N  
14.14 I N  
l e 9 1 5  I N  
27.19  I N  
20.1Ci I N  
2491S I N  
26.14 I N  
2 7 . 1 s  I N  
05.21 I N  
06.21 I N  
51.21 I N  
324.21 I N  
25.21 I N  
27.21  I N  
Z C . 2 1  I N  
32-21  I N  
34.21  I N  
C4.23 I N  
09.22 I N  
14.22  I N  
24.22  I N  
2P.23 I N  
21.22  I N  
C1.25 I N  
C2.25 I N  
C5925 I N  
C E . 2 5  I N  
14.25 I N  
C4.27 IK 

2 0 - S E C  
A V G  

1214.6 
1160.4 
1184.2 
1168.7 
1186.1 
1092.6 
1075 03 
1304.1 
1259.9 
1281 0 9  
1205.9 
1220.2  
1197. 5 
1226.7 
1215.5 
1 1 7 1 . 1  
1198.3  
1124.6 
1144.9 
1352.8 
1306.6 
1331 04 
1289.8 
1215.7 
1255.0 
1147.5 
1171.4 
1227.6 
1201.5 
1168.8 
1389.4 
1392.8 
1211.5 
1201 . I  
1193.8  
1207.6 
1256.3 
125502  
121 1.3 
1388. 2 
1272. 7 
1278.5 
1219.6 
1231 04 
1213.6 
1365.2 
1299.7 
1305.9 
1215.2  
1225.2 
1292.6 

S T D  
DEV 

0.5 
0.5 
0.5 
0 .4  
0 . 4  
0.4 
0.3 
0 . 7  
0.7 
0 05 
0 . 5  
0.5 
00 5 
0.4 
0.5 
0.4 
0.5 
0 . 5  
0.4 
0.5 
0.8 
0 . 6  
0 .4  
0.5 
0 . 5  
0.5 
0.4  
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 
0.3 
1.0 
0.4 
0.6 
0.3 
0.4  
0.5 
0 . 4  
0.5 
0.4 
0.5 
0.3 
0.4 
0 . 4  
0 . 4  
0 .2  
0 . 4  
0 .7  

NORMAL I ZED 
TEMP 

0.91  
0.79 
0 .84  
0181 
0 .84  
0 .64  
0.60 
1.10 
1-00  
1.05 

0 .92  
0 .87  
0 . 9 3  
0 .91  
0.81 
0 .87  
0.71 
0 . 7 5  
1.20 
1 .10  
1 .16  
1.07 
0 .91  
0 099 
0 .76  
0.81 
0 093 
0.88 
0.81  
1 .28  
1.29 
0 .90  
0.88 
0.86 
0.89  
1.00 
0 . 9 9  
0.90 
1.28 
1.03  
1.04 
0 . 9 2  
0 .94  
0 .90  
1 .23  
1 - 0 9  
1.10 
0 .91  
0 .93  
1.07 

o .a9 

b 

c . 
+ 

0 

1 

. 
. . 

. 
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Test 11, run 106 (continued) 

I NS TR UMF NT . 
. 

. 
s 

. 

. 

. 

W W  TC O N  ROD 
W W  T C  O N  ROO 
W W  TC O N  RCD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  TC ON ROD 
W W  TC O N  ROO 
W W  T C  ON ROO 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  T C  ON ROO 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROO 
W W  TC ON RCD 

07.27  
12.27 
1e .27  
1E.27 
03 .2s  
CE.25 

01 .37  
02 .37  
08 .37  
14 .37  
04.51 
07.51 
12.51 
1E.51 
1 e . 5 1  
03 .63  
06.63 
10.63 

1 a. 25 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC S T  D NORMAL I ZED 
AVG DEV TEMP 

1338.2 
1221 06 
1210.8 
1237. 6 
1334.0 
1318.7 
1241.2 
1327.2 
1276.9 
1228.5 
1260.3 
1280.7 
1288.5 
1243.6 
1251.8 
1247.9 
1288.4  
1273.5 
1270.1 

0.4 
1 . 1  
0.4 
0 . 4  
'0.5 
0 . 4  
0 . 4  
0.5 
0.5 
0.3 
0.4 
0.4 
0.4 
0.3 
0 .4  
0.3 
0.4  
0.3 
0 .4  

1 - 1 7  
0 .92  
0 .90  
0 .95  
1.16 
1 .13  
0 .96  
1 .15  
1 .04  
0 .93  
1.00 
1 .05  
1.06 
0 .97  
0.99 
0 .98  
1 .06  
1 - 0 3  
1 .02  

DUCT THE RMCCOUPLES 
OUCT WALL T C g C b  lie.19 INIDEG F )  1134.3 0.4 0 073 
DUCT WALL TC.CF 53.19  I N  1135.4 0 . 3  0.73 
DUCT WALL TC9CH 28921 I N  1182.5 0 .4  0 .84  
DUCT W A L L  T C q C b  43 .21  I N  1187.8 0.3 0.85  
DUCT WALL TCgCH 44.21 I N  1184.3 0.3 0 .84  

T E S T  S E C T I O N  F O L S I N G  TkERMOCOUPLES 
T S  SHELL-BCTICEG F) 
T S  GUARD HTR-BCT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
TS SHELL-UP CTR 
TS GUARD HTR--UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
TS HTR-TOP 

e04 9 
808 0 
776.1 

1171.0 
1129 0 9  

991 .2  
1243. 0 
1159.6 
1072.4 
1258.2 
1192.9 
110006 

9 . 9  
1 - 2  
0.6 
0. 4 
0.3 
0.6 
0 . 5  
0.3 
0-4 
0 . 5  
0. 4 
0 .5  

REFERENCE BOX TFERMOCOUPLES 
150 DEG R E F  E O X  l(0EG F) 149.7 0 . 4  
150 DEG R E F  EOX 2 151 0 4  0.4 
150 DEG REF E O X  3 154.1 0 .4  
150 DEG R E F  E O X  4 152.8 0.3 
150 DEG R E F  eox 5 151 03 0 . 1  

MISCELLANEOUS 
SOD PUMP SPEEDfRPM) 609.5 10.8 
EXPANSION TANK LEVEL(% F U L L )  70 .3  0 .2  
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TEST S E R I E S  1 0 ( B U N D L E  3 C ) ;  T E S T  11 RUN 111 03/02/78 12 33 5 

CON0 I T I O N S  : 
T E S T  S E C T I C N  FLOW: 4.49 L I S  (70 .9  GPM) 
TEST S E C T I C N  POlNER 

19 CENTRAL PEATERS: 168.6 KW (16.6 KW/M/ROD) ( 5.1 KW/FT/ROD) 
12 EDGE HEATERS: 0.0 KW ( 0.0 KW/M/ROD) i 0.0 KW/FT/ROD) 
T O T A L ( 3 1  t-EATERS): 168.6 KW 

T E S T  S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  OUTLET TEMPERATURE: 

P E A T  BALANCE: 

HEAT I N P U T  FROM 3 1  F U E L  P I N  SIMULATORS:  
HEAT A6SOReED BY SODIUM= 

FLOW X S P r h E A T  > ( T S  OUT TEMP - T S  I N  TEMP) 
% O F  I N P U T  HEAT ACCOUNTED FOR: 

442 DEG C ( 828 DEG F) 
478 DEG C ( 893 DEG F )  

I NS TR UM E NT 

HEATER POWER-CEhTRAL F;CIDS<KW) 
HTR POWER I N  ROC 1 
HTR POWER I N  G O D S  899.10 
HTR POWER I N  RCCS 14915.16 
HTR POWER I N  R O O S  2.3.11919 
HTR POWER I N  RODS 596.13917 
HTR POWER I N  GODS 497.12918 

EEATER POWER-EDGE R O C S ( K W )  
HTR POWER IN RCDS 30.31 
HTR PQWER I N  ROOS 24925927.28 
HTR POWER I N  R O O S  31.34 
HTR POWER I N  R O D S  21922936.37 

FLOWS 
TEST S E C T I O N < T S )  FLOW I N ( G P M 1  
T S  FLOW O U T f G P M )  
T S  BYPASS FLOW(GPM1 
LOOP R O W  TOTALCGPM) 
R A D I A T O R  A I R  f L C I ( C F M )  

PR ESSUR E S 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E S S ( P S I G 1  
PUMP OUT P R E I S ( P S I G )  
T S  L I N E  PRESS I N ( P S 1 G )  
EXP TANK ARGGN PGESS(PS1G)  
T S  B Y P  L I N E  PRESS I N C P S I G )  
T S  eyp CINE PRESS OCT<PSIG) 

2 0 - S E C  
AVG 

8.9 
26.8 
26.5 
35.3 
35.7 
35.4 

-0 .0  
-0.4 
- 0 . 0  
-0.0 

70.9 
71.1 

1.9 
70.8 

2.1 

97.4 
8.3 

94.2 
97.9 

5 02 
99.1 
9.3 

168.6 KW 

174.5 KW 
103.5 % 

. 

S T D  
DEV 

b 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0  

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.1 
0.5 
0.1 

0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 

c 

c 

t 
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Test  11, run  111 (continued) 

. 
4 

. 
c 

* 

. 
.) 

INSTRUMENT STD NORMAL1 ZED 20-SEC 
A VG DEV TEMP 

LOOP THERMOCOUPLES 
TEST SECT INLET kELL(DEG F) 828.8 

PUMP I N  P I P E  kALL TC 832.3 
PUMP OUT P I P E  BALL TC 824.3 
R A D  I N  PIPE WALL T C  848.6 
RAD OUT P I P E  h A L L  TC 825.3 

TEST SECT OUTLET hELL(DEG F) 893 9 

FEAT ER I NT ERN A L  1 P ERMOCOUPLES 
HTR TC I N  HTR Ce.12AB IN(DEG F) 931.8 
HTR T C  I N  ETR 13.12AB I N  902.9 
HTR TC I N  HTR lE.12AB I N  920.8 
HTR TC I N  ETR 22912AB I N  865.7 
HTR TC I N  HTR OEs12BC I N  928.2 

HTR TC I N  FTR 22112BC I N  867.4 

HTR TC I N  HTR 13.128C I N  909.1 
HTR TC I N  HTR 1&,12@C I N  921 06 

HTR TC I N  PTR C9.15AB I N  F55.0 
HTR TC I N  HTR 10.15AB I N  949.1 
HTR TC I N  HTR 16.15BC I N  9 2 1  0 5  
HTR TC I N  HTR 25.158C I N  e55.9 
HTR TC IN hTR 02.12.1 I N  965.1 
HTR TC I N  hTR 03,1501 I N  482.3 

HTR TC I N  HTR 15.15.1 I N  958.5 
HTR TC I N  HTR 24.1501 I N  879. a 

HTR TC I N  b T R  06.1501 I N  970.0 

HTR TC I N  FTR ?3,15.1 I N  e 7 1 0 0  
HTR TC I N  HTR 26.15.1 I N  85809 
HTR TC I N  FTR C2r15.4 I N  981.2 
HTR TC I N  ETR 03.1504 I N  993 4 
HTQ TC I N  HTR 06915.4 I N  972.6 
HTR TC I N  FTR 15.1504 I N  555.8 
HTR TC I N  HTR 24.1504 I N  879.0 
hTR TC I N  HTR 2391Cr4  I N  872.9 
HTR TC I N  HTR 24115.4 I N  881 07  
HTR TC I N  hTR 36.1204 IN 856.2 
HTR TC I N  HTR 02.1506 I N  S 8 5 .  0 
HTR TC I N  FTR 03915.6 I N  996.9 
HTR TC I N  FTR C6.15-6 I N  984.8 

hTR T C  I N  VTR 24115-6 I N  872.1 

HTR TC I N  HTR 34315.6 I N  a77 . 4 

HTP TC I N  HTR 03915.9 I N  972.8 

HTR TC I N  PTR 24915.9 I N  871.7 

HTR TC I N  HTR 15.1506 I N  955.0 

HTR TC I N  HTR 33.1506 I N  875 0 

HTR TC I N  HTR 36,1506 I N  e5204  

HTR TC I N  kTR 06.15.5 I N  1005.1 
HTR TC I N  HTR 15r15.9 I N  547  6 

HTR TC I N  HTR 33115.F IN e 7 1  06 
HTR TC I N  HTR 34.1509 I N  871.9 

0.8 
0.5 
4.9 
0.4 
2.5 
1.1 

0.5 
0.6 
0.4 
0. 5 
0 . 5  
0 .5  
0.6 
0.2 
0.7 
0.4 
0 . 5  
0.3 
0.8 
0.6 
0.5 
0.5 
0.3 
Om4 

0.5 
0.6 
0.6 
0.5 
0.2 
0.4 
0.9 
0.6 
0.6 
0.7 
0.7 
0.4 
0.5 
0.4 
0.4 
0.3 
Om6 
0.4 
0 . 4  
0 . 4  
0.4 
0.5 

0.8 

1.58 
1.14 
1.41 
0 057 
1.53 
1.23 
1.43 
0.59 
1.94 
1.85 
1.42 
0.42 
2.09 
2.36 
2. 17 
1.99 
0.78 
0.65 
0 046 
2.34 
2-53 
2.21 
1.95 
0.77 
0.68 
0.81 
0.42 
2.40 
2.58 
2.40 
1 - 9 4  
0.66 
0.71 
0 0 7 5  
0.36 
2.21 
2.71 
1.82 
0 066 
0 066 
0.66 
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Test 11, run 111 (continued) 

INSTRUMENT 

HTF; T C  I N  CiTR 36,1509 I N  
HTR T C  I N  HTR 04,1601 I N  
HTR T C  I N  HTR 05.16.1 I N  
HTR T C  I N  HTR 07916rl I N  
HTR T C  I N  HTR 21916.1 I N  
HTR T C  I N  HTR 27916.1 I N  
HTR T C  I N  HTR 04.1604 I N  
HTR T C  I N  HTR 05r16.4 I N  
HTR TC I N  HTR 07.1604 I N  
HTR T C  I N  k T R  21916.4 I N  
HTR T C  I N  hTP 27,1604 I N  

VTR T C  I N  HTR 04916.6 I N  
HTR T C  I N  FTR C5.16.6 I N  
HTR T C  I N  HTR 07.1606 I N  
HTR TC I N  HTR 21916.6 I N  
HTR T C  I N  hTR 27916.6 I N  
HTR T C  I N  HTR 04.1609 I N  
HTR T C  I N  h T R  C7r16.9 I N  
HTR T C  I N  HTR 21,1619 I N  
HTR T C  I N  FTR 27916.5 I N  
HTR TC I N  HTR llr18AB I N  
HTR T C  I N  HTR 12918A6 I N  
HTR T C  I N  HTR 14918AB I N  
HTR TC I N  FTR 30.18AB I N  
HTR T C  I N  HTR ll.188C I N  
HTR T C  I N  h T R  12r18BC I N  
HTR T C  I N  HTR 14,lEBC I N  
HTR T C  IN HTR i7.ieec IN 
HTR T C  I N  F T R  30rleeC I N  

WIRE WPAP THERMOCCUPLES 
W W  TC ON HTR 129-1 IN(DEG F) 
W W  TC ON HTR 1 E e - l  I N  
W W  TC ON HTR 12.01 I N  
W W  TC O N  HTR 16.05 I N  
W W  TC ON HTR 04.11 I N  
W W  T C  ON HTR 05911 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28911 I N  
W W  T C  ON HTR 21.11 I N  
W W  T C  ON HTR 03.12 I N  
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 12.12 I N  
W W  TC ON HTR 1 5 . 1 2  I N  
W W  T C  ON HTR 17.12 I N  
W W  TC ON HTR 22.12 I N  
W W  T C  ON HTR 01.15 I N  
W W  T C  ON HTR 02.15 I N  

20-SEC 
A VG 

E5007 
974 . 5 
S70.6 
973 2 
E520 1 
879. o 
987.6 
572.2 
973.7 
875 0 
895.4 

988 7 
974 6 
969.8 
885 5 
896 0 6 
977.3 
S69.7 
865.2 
880.6 
970.1 
$53 . 9 
914.8 
147605 
S70 5 
955.3 
923.6 
966.3 
1485.3 

934.1 
e31 08 
a41 .O 
884.2 
902.5 
896 04 
892.2 
883.3 
e660 8 
852 04 
901 04 
906.4 
896 3 
887.8 
888.4 
847.4 
424.3 
926 4 

ST D 
DEV 

0.4 
0.5  
0.9 
0.5  
0 . 5  
0.3 
0.4 
0 04 
0.5 
0.6 
0.8 

0.8 
0 07 
0.6 
0.7 
0.7 
0.4 
0.3 
0.5 
0 0 4  
0.5 
0.5 
0 06 
1.3 
0.5 
0.6 
0.5 
0.4 
1.3 

0.6 
0.4 
0.4 
0.5 
0.9 
0.3 
0.6 
0.4 
0.6 
0.3 
0.4 
0.5 
0.4 
0.4 
0.6 
1.1 
0.4 
0. 5 

NORMAL I ZED 
TEMP 

0 034 
2.24 
2.18 
2.22 
0.36 
0 077 
2-44 
2.20 
2.23 
0.71 
1.02 

2.46 
2.24 
2. 16 
0.87 
1.04 
2. 28 
2.16 
0.56 
0.80 
2.17 
1.92 
1.32 
9.95 
2.18 
1.94 
1.46 
2.11 **** 

0.08 
0 . 0 5  
0.19 
0.85 
1.13 
1-04 
0.97 
0.84 
0.58 
0.3€ 
1.11 
1.29 
1.04 
0.91 
0.92 
0.29 
1.47 
1.50 

c 

. 

t 

. 

. 
t 

e 
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T e s t  11, run 111 (continued) 

I NSTR UMENT 

W W  TC O N  ROD 0 7 . 2 7  
W W  TC ON ROD 1 2 . 2 7  
W W  TC ON RCD 1t5.27 
W W  TC ON ROD 18927 
W W  TC ON ROD C3.25 
W W  TC ON ROO 0E.29 
W W  TC O N  ROD 10.29 
W W  TC ON RGD 01.17  
W W  TC ON ROD 02.17 
W W  TC O N  ROO C8.37 
W W  TC O N  ROD 14.2’7 
W W  TC ON ROD C4.51 
W W  TC ON  ROD 07.51 
W W  T C  ON GOD 12.51  
W W  TC ON ROD 16.51 
W W  TC ON RCD 1E.51 
W W  TC ON ROO C3.63 
W W  T C  O N  RCD 06.62 
W W  TC ON ROD l O s E z  

I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC STD 
AVG DEV 

934 0 
875.9 
864.6 
a74 . 7 
936.0 
923 6 
884.6 

agi.9 
928.5 

e75.4 
900.6 
909.4 
908.7 

ea9 . a 
880.7 

899. o 

883.5 

913.5 

899 . 7 

0.4 
0.4 
0.4 
0 . 3  
0.3 
0.2 
0.3 
0.2 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.4 
0.3 

DUCT T HE RMOCO UPL E S 
DUCT W A L L  TC.CF 38.19 INCDEG F I  €50.8 0.2 
DUCT W A L L  T C 9 C k  52.19 I N  E 4 7  . 5 0.3 
DUCT WALL TC.CH 28.21 IN 860.7 0.3 
DUCT WALL T C s C H  4 2 . 2 1  I N  €52. a 0 04 
DUCT W A L L  TCqCF 44.21 I N  e56 07 0.3 

TEST S E C T I O N  HOUIING THERMOCOUPLES 
T S  SHELL-BOTtCEG F )  
T S  GUARD HTR--B(?T 
T S  HTR--BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

e34. a 
816.9 
775- 5 
856.1 
8 5 2  7 
768.7 
883.6 

a41 .2 
893.4 

849.1 

876 o 6 

896.1 

1.0 
0.5 
0.5 
0 .5  
0.4 
0.3 
0.7 
0.4 
0.5  
0 .5  
0.6 
0.4 

REFERENCE BOX THERMOCOUPLES 
150 DEG R E F  ECX 1(DEG F)  120.5 0.5 
150 DEG R E F  € O X  2 152.3 0.5 
150 DEG R E F  € O X  3 154.3 0.4 
150 DEG REF eox 4 152.5 0.4 
150 DEG R E F  EOX E: 150.4 0.4 

M I SCELLANEOUS 
SOD PUMP SPEEC<RPM) 2e61.6 46.2 
E X P A N S I O N  TANK L E V E L < %  F U L L )  74. a 0. 2 

NORMAL1 ZED 
TEMP 

1.62 
0.72 
0.55 
0.70 
1.65 
1.46 
0.86 
1.53 
0.97 
0.72 
1.10 
1.24 
1.23 
0.84 
0.94 
0.80 

1 .oa 
1.30 

1.09 

0.34 
0.29 
0.49 
0.37 
0.43 

. 

4 

4 

. 

t 

* 
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TEST S E R I E S  l O ( B U N D L E  TEST 11 RUN 115 03/02/78 I 1  9 57 

. 
0 
,, 

4 

. 
x 

C O N D I T I O N S  : 
TEST S E C T I O N  FLOW: 4 - 5 2  L/S (71.3 GPM) 
TEST S E C T I C N  POWER 

19 CENTRAL HEATERS: 167.8  KW (16.6 KW/M/ROD) ( 5.0  KW/FT/ROD) 
12 EDGE PEATERS: 95.8 KW (15.0 KW/M/ROD) ( 4.6 KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  263.6 KW 

TEST SECT I O N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE: 

440 DEG C ( 8 2 5  DEG F)  
4 9 5  OEG C ( 9 2 3  DEG F) 

HEAT BALANCE: 

263.6  KW HEAT I N P U T  F R O M  2 1  F U E L  P I N  SIMULATOQS: 
HEAT ABSORBEO B Y  SGOICM= 

X O F  I N P U T  HEAT ACCCLNTED FOR:  
265.0 KW 
100.5 96 

F L O W  X SPoHEAT % ( T S  OUT TEMP - T S  I N  TEMP) 

I NS TR UM ENT 2 0 - S E C  STD 
A VG DEV 

HEATER POWER-CENTGAL RODStKW) 
HTR POWER I N  RGD 1 8.8 0.0 
HTR POWER I N  ROCS e99910 26.5 0.0 
HTR POWER I N  RCCS 1 4 . 1 5 9 1 6  26.5 0.0 
HTR POWER I N  RODS 2 ~ 3 9 1 1 9 1 9  35.3 0.0 
HTR POWER I N  R O C S  5.6.13.17 35 .4  0.0 
HTR POWER I N  RODS 4 9 7 . 1 2 9 1 8  35.3 0.0 

HEATER POWER-EOGE ROCSCKW) 
HTR POWER I N  F O O S  30.31 15.8 0.0 
HTR POWER I N  GODS 2 4 , 2 5 9 2 7 9 2 8  32.0 0.1 
HTR POWER I N  RODS 33.34 15.9 0.0 
HTR POWER I N  ROC5 21922.36937 32.1 0.0 

FLOWS 
TEST S E C T I t N ( T S )  FLOW I N ( G P M 1  71.3 0.1 
T S  F L O W  OUT(EPM)  72.0 0.2 
T S  BYPASS FLCW(GPM1 1.2 0.2 
LOOP FLOW TOTAL(  GFM) 71.1 0.4 
RADIATOR A I R  F L O $ ( C F M )  11.0 0.6 

PRESSURES 
T S  I N  P R E S S ( P I I G 1  97.9 0.1 
T S  OUT P R E I S ( P S 1 G )  8.3 0. 1 
PUMP OUT P R E E S ( P S 1 G )  94 .8  0.1 
T S  L I N E  PRES5 I N C P S I G )  98.5 0.1 
EXP TANK ARGCN P F E S S < P S I G )  5.3 0.1 
T S  B Y P  L I N E  PRESS I N I P S I G )  99.7 0 .1  
T S  BYP L I N E  PRESS O L T ( P S 1 G )  9 03 0.1 
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Test 11, run  115 (continued) 

I N  S I R  UM ENT 20-SEC ST D NORMAL I ZED 
A V G  DEV TEMP 

LOOP THERMOCOLPLES 
T E S T  SECT I N L E T  kELLIDEG F) a25.2 

PUMP I N  P I P E  W A L L  T C  a27.2 

R A D  I N  P I P E  WALL T C  a63.6 
RAD OUT P I P E  W A L L  TC a20.4 

TEST SECT OUTLET CELL(DEG F )  923.5 

PUMP OUT P I P E  kALL TC 819.4 

HEATER INTERNAL THERVOCOUPLES 
HTR TC I N  k T R  Of3912AB IN(DEG F )  
HTR TC I N  hTR 11912AB I N  
HTR T C  I N  HTR les12AB I N  
HTR T C  I N  HTR 22912A8 I N  
HTR T C  I N  HTR OE.l2I?C I N  
HTR T C  I N  HTR 13.12BC I N  
HTR T C  I N  PTR lE9128C I N  
HTR T C  I N  t-TR 22912eC I N  
HTR T C  I N  HTR 05915AB I N  
HTR T C  I N  FTR 10915AB I N  
HTR T C  I N  HTR 1E.lSRC I N  
HTQ T C  I N  HTR 2 5 . 1 5 8 C  I N  
HTR TC I N  h T R  02915.1 I N  
HTR T C  I N  HTR C3915.1 I N  
HTR TC I N  HTR 06915.1 I N  
HTR T C  I N  HTR 15.15.1 I N  
HTR T C  I N  HTR 24915.1 I N  
HTR TC I N  +TR 33915.1 I N  
HTR T C  I N  HTR 26915.1 XN 
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  k T R  03915-4  I N  
HTR TC I N  hTR 06915.4 I N  
HTR TC I N  hTR 15915.4 I N  
HTR T C  I N  HTF! 24,1504 I N  
HTR TC I N  HTR 33915.4 I N  
HTR TC I N  HTR 34915.4 I N  
HTR TC I N  HTR 36,1504 I N  
HTR T C  I N  +TR 02r15.6 I N  
HTR TC I N  t-TR 03.15.6 I N  
HTR T C  I N  hTR 06r15.6 I N  
HTR T C  I N  HTR 15.1506 I N  
HTR T C  I N  HTR 24915.6 I N  
HTR TC I N  h T R  339 15.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR T C  I N  H T R  36915.6 I N  
HTR T C  I N  HTR 03915.9 I N  
HTR T C  I N  HTR 06915.5 I N  
HTR T C  I N  HTR 15.1505 I N  
HTR T C  I N  hTR 24.15.9 I N  
HTR TC I N  HTR 32r lF.5 I N  
HTR TC I N  HTR 34915.9 I N  

932.8 
522-3  
932.4 
925 5 
429.3 
921.0 
933. 0 
921 .9 
957.4 
547.6 
937.7 
531 09 
961.6 
969.5 
964.0 
557.9 
937 . 7 
F38.6 
932.9 
973.0 
581.4 
965.9 
952. 3 
946.6 
940.4 
935.8 
932.8 
974.1 
9 8 2 - 5  

~ 5 0 .  a 
976 4 

945.3 
939.2 
937.5 
527.9 
963.9 
994.8 
943 . 5 
945.5 
936.1 
933.7 

0.6 
0. a 
3.0 
0 . 5  
2.9 
1.3 

0.5 
0.9 
0 0 4  
0.5 
0.4 
0.8 

0.3 
0 06 
0.4 
1.0 
0.3 
0.5 
0 0 5  
0.5 
0 09 
0.3 
0.5 

0.4 

0. a 

0.8 

0.8 
0.8 
0.4 
0.3 
0.4 
0.5 
0.5 
0.6 
0.5 
0.4 
1.1 
0.4 
1.3 
0.6 
0.4 
0.9 
0.5 
1.5 
0.4 
0.4 
0.5 

1 - 1 0  
0.99 
1.09 
1.02 
1 - 0 6  
0.97 
1.10 
0 098 
1.34 
1.25 
1 - 1 4  
1.09 
1.39 
1 047 
1.41 
1.35 
1.14 
1.15 
1.10 
1.50 
1.59 
1.43 
1.29 
1.23 
1.17 
1.13 
1.09 
1.51 
1 060 
1.54 
1.28 
1.22 
1.16 
1 - 1 4  
1.05 
1.41 
1.72 
1.20 
1.22 
1.13 
1.10 

1 
d 

c 

. 

. 
c . 

. 
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Test 11, run 115 (continued) 

INSTRUMENT 

4 

0 

)i 

t 

a 

c 

. 

HTR TC I N  HTR 36915.5 I N  
HTR TC I N  hTR 04916.1 I N  
HTR TC I N  PTR O!5*16rl I N  
HTR T C  I N  hTR 07r1601 I N  
HTR T C  I N  HTR 21916.1 I N  
HTR T C  I N  HTR 27,1601 I N  
HTR T C  I N  HTR 04.1604 I N  
HTR T C  I N  HTR 05916.4 I N  
HTR TC I N  HTR C7.1604 I N  
HTR T C  I N  PTR 21916.4 I N  
HTR T C  I N  PTR 27. 1604 I N  
HTR TC I N  HTR 04,16r€ I N  
HTR TC I N  6TR O E g 1 6 . 6  I N  
HTR TC I N  HTR 07.1606 I N  
HTR TC I N  PTR 21,1606 I N  
HTR TC I N  k T R  27916.6 I N  
HTR TC I N  PTR 04916.4 I N  
HTR TC I N  hTR 07.1609 I N  
HTR T C  I N  HTR 21116.5 I N  
HTR TC I N  6TR 27.16.S I N  
HTR TC I N  h T R  ll.18AB I N  
HTR TC I N  bTR 12.18AB I N  
HTR T C  I N  HTR 14.18A8 I N  
HTR T C  I N  6TR 3CilEAB I N  
HTR T C  I N  b T R  11,186C I N  
HTR TC I N  h T R  12918@C I N  
HTR T C  I N  bTR 14rleBC I N  
HTR TC I N  HTR 17.lEBC I N  
HTR TC I N  HTR ZOsleBC I N  

W I R E  WRAP THERMCCCUPLES 
W W  TC O N  HTR 129-1 I N ( D E G  F )  
W W  TC O N  HTR 1059-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 16-05 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC O N  HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 28.11 I N  
W W  TC O N  HTR 71.11 I N  
W W  TC O N  HTR 03913 I N  
W W  TC ON HTR 11.1Z I N  
W W  TC O N  H I R  lZ.12 I N  
W W  TC O N  HTR 15.12 I N  
U W  TC ON HTR 17.12 I N  
W W  TC O N  HTR 22.12 I N  
W W  TC O N  HTR 01.15 I N  
W W  TC O N  HTR 03.15 I N  

20-SEC 
A VG 

925. a 
968.5 
966.0 
969.0 
934.3 
547.6 
982.4 
967.4 
968. 6 

953.5 
438.3 

983.1 
969.2 
964.9 
441.9 
951.5 
470.3 
964.0 
938.1 
945.3 
966.1 

939.9 
1316.3 
465.9 
459.9 
550.8 
967.2 
1309.2 

4513. a 

829.3 
827.5 

a83 . 2 e3607 

097 -9 
890.9 
890.4 
889.1 
883.6 
a84 . a 
897.3 
904.5 
900.6 
897 1 
900.2 
892.8 
919.3 
918.1 

STD NORMAL I ZED 
D E V  TEMP 

0.4 
1.4 
0.6 
1.8 
0.3 
0.3 
0.9 
0.4 
0 . 5  
0.5 
0.5 

1.0 
0.7 
00 5 
0.4 
0 . 7  
0 . 5  
1.2 
0.5 
0.5 
0.5 
0.4 
0.6 
0.9 
0.5 
01 5 
0.4 
0.2 
1.0 

0.5 
0.4 
0.3 
0.5 
0.4 
0 . 5  
0.3 
0.5 
0.6 
0.3 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 

1.02 
1.46 
1.43 
1.46 
1.11 
1.24 
1.60 
1.45 
1.46 
1.15 
1.31 

1-61 
1.47 
1.42 
1.19 
1.29 
i .4a 
1.41 
1.15 
1.22 
1.43 
1-36 
1.17 
4.99 
1.43 
1-37 
1-28 
1.44 
4.92 

0004 
0.02 
0.12 
0.59 
0.74 
0 067 
0.66 
0.65 
0.59 
0.61 
0.73 
0.81 
0.77 
0.73 
0-76 
0.69 
0.96 
0.95 
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Test  11, run  115 (continued) 

INSTRUMENT 

W W  TC ON HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC A J  HTR 
W W  T C  O P  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC A J  HTR 
W W  T C  O P  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  O N  H'TR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC ON H l R  
W W  TC O N  HTR 
W W  TC O N  HTR 
w w  TC O N  H-rR 

08.15 I N  
10115 I N  
15.15 I N  
1 9 . 1 E  I N  
25.15 I N  
3E.15 I N  
C1.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 I N  
11.17 I N  
18.17 IN 
15.17 I N  
21917 I N  
22.17 I N  
32.17 I N  
27.17 I N  
CE.14 I N  
07.19 I N  
07919 I N  
09.19 IN 
14.15 I N  
l e r l S  I N  
27919 I N  
30.1S I N  
24.15 IN 
26915 I N  
27.19 I N  
05.21 I N  
oe.21 I h  
21921  I N  
24.21 I N  
25.21 I N  
27.21 I N  
30.21 I N  

W W  TC O N  HTR 21.21 
W W  TC ON HTR 24.21 
W W  T C  O N  HTR 04.23 
W W  T C  O N  HTR O S . 2 2  
W W  TC O N  HTR 14.22 
W W  T C  O N  HTR 24.27 
W W  TC ON HTR 2e.22 
W W  T C  O N  HTR 31922 
W W  TC O N  ROD 01.25 
W W  T C  O N  ROO 02925 
W W  TC O N  ROO (35.25 
W W  T C  ON ROD (38.25 
W W  TC O N  RCD 14.25 
W W  T C  O N  ROD 04.27 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC S T O  N O R M A L 1  ZED 
A VG D E V  TEMP 

907.8 
911.0 
907.7 
S10-3 
890.7 
883. 1 
931 0 6  
921 07 
922 08 
913.6 
914.4 
913.3 
F18.9 
918.1 
914.2 
917.8 
888.6 
899.8 
946.8 
928.9 
932 8 
938.7 
915.9 
927.6 
894.0 
898.4 
916.6 
912.7 
8Q9 07 
550.7 
952.8 
915.0 
904 5 
900.4 
910.2 
921 00 

927 3 
913.1 
948.1 
F29.2 
929.8 
903.7 
916.4 
906 0 2  
946. 1 
926 5 
937.5 
907.8 
919.5 
930.4 

0.4 
0.5 
0.4 
0.3 
1.2 
1.5 
0.4 
0.4 
0.4 
0.3 
1.0 
1.0 
0.4 
0.5 
0.9 
0.5 
0.9 
0.4 
1.2 
0.5 
0.4 
1.2 
0.4 
0.3 
0.4 
0.8 
0.4 
0 03 
0.3 
0.2 
0.6 
0.5 
0.6 
0.8 
1.2 
0.3 

0.4 
1.1 
0.4 
0.3 
0.4 
0.1 
0.5 
0.2 
0.4 
0.4 
0.2 
0.4 
0.3 
0.5 

0.84 
0.87 
0.84 
0.87 
0.67 
0.59 
1.08 
0.98 
0.99 
0.90 
0.91 
0.90 
0.95 
0.95 
0.91 
0 094 
0.65 
0.76 
1.24 
1.05 
1 - 0 9  
1.15 
0.92 
1.04 
0.70 
0.75 
0.93 
0.89 
00 76  
1 - 2 8  
1.30 
0.91 
0.81 
0.77 
0.86 
0.97 

1.04 
0.89 
1.25 
1.06 
1 - 0 6  
0.80 
0.93 
0.82 
1.23 
1.03 
1.14 
0.84 
0.96 
1.07 

c 
6 

. 

. 
. ' 

* 
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Test  11, run 115 (continued) 

INSTRUMENT 

4 . 
. 

.t 

8 

W W  TC O N  ROD 07.27 
W W  TC ON ROD 12.27 
W W  TC O N  ROO 16 .27  
w w  TC O N  RCD 18.27 
W W  TC O N  ROD C 7 . 2 S  
W W  T C  O N  RCD C 6 . 2 S  
W W  TC ON ROD 1012s  
W W  TC O N  ROD 01.37 
W W  TC O N  ROD 02.27 
W W  TC O N  R O D  08.37 
W W  T C  ON RCD 14.37 
W W  TC O N  ROD 04.51 
W W  TC O N  ROD 07.51 
UW TC ON ROD 12.51 
W W  TC O N  RCD 16.51 
W W  TC O N  ROD 18.51 
W W  TC O N  RCO 03.67 
W W  T C  O N  9 C D  Cd.63 
W W  TC ON RCD 10.62 

I N  
I N  
I N  
I N  
I N  
I h  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC 
A VC 

939.7 
91504  
90504 
S14.7 
940.0 
937.1 
918.1 
937.4 
921 0 1  
913.6 
927 9 
930.0 
930.7 
918.7 
920.1 
917.0 
931 05 
924 7 
924.5 

DUCT THE GM OCO CPLE S 
DUCT WALL T C * C k  .l8,19 I N ( D E G  F )  885.8 
DUCT NALL  TCqCH E-1.19 I N  886 . 3 
OUCT WALL T C - C H  28921 IN 898 6 
DUCT WALL T C e C F  4 7 . 2 1  I N  900.2 
DUCT WALL TC.CH 44.21. I N  897 1 

T E S T  S E C T I O N  F O L ' E I N G  TFERMOCOUPLES 
T S  SHELL-BCT(OEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LCW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP C 1 R  
T S  GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TCP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

€31  08 
816.3 
775 . 7 
894.4 
880.6 
782.0 
919.1 
895.8 
8 5 0 .  1 
923.1 
915.5 
e 5 5  . 7 

REFERENCE BOX TkERMOCOUPLES 
150 DEG R E F  ECX 1(DEC F) 15005 
150 DEG R E F  ECX 2 152.1 
150 DEG R E F  ECX 5 154.5 
150 DEG REF EOX 4 15207 
150 DEG R E F  E C X  5 150.5 

MISCELLANEOUS 
SOD BUMP SPEEC(RPM) 2J365.6 
EXPANSION TANK L E V E L < %  F U L L )  74.7 

NORMAL I ZE 0 STD 
DEV TEMP 

0.4 
0 09 
0.3 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.2 
0.4 
0.3 
0.5 
0.4 
0.2 
0.3 
0.4 
0.4 
0.7 

1-16 
0.92 
0.82 
0.91 
1-17 
1.14 
0 - 9 5  
1.14 

0.90 
1.04 
1.07 
1.07 
0 095 
0.97 
0.93 
1.08 
1.01 
1.01 

0.98 

0.4 0.62 
0.2 0.62 
0 . 5  0.75 
0-5 0.76 
0.4 0 0 7 3  

1.4 
0.5 
0 . 5  
0.3 
0.3 
0.4 
0.6 
0.4 
0.4 
0-5 
0.7 
0 . 5  

0.4 
0.4 
0.4 
0.4 
0.4 

30.3 
0.1 
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TEST S E R I E S  l C ( R U N 0 L E  3C); TEST 11 RUN 116 0 3 / 0 2 / 7 8  1 0  4 5  3 4  

COND I T  IONS : 
TEST S E C T I C N  FLOW: 4.53 L I S  (71.6 GPM) 
TEST S E C T I C N  POkER 

19 CENTRAL FEATERS: 1 6 7 . 3  KW (16.5 KW/M/ROO) ( 5.0 KW/FT/ROD) 
12 EDGE HEATERZ: 1 0 5 . 2  KW ( 1 6 . 4  KW/M/ROD) ( 5.0 KW/FT/ROD) 
T O T A L ( 3 1  F-EATERS): 272.6 KW 

8 

c 

. 
TEST S E C T I G N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  GUTLET TEMPERATURE: 

4 4 4  DEG C ( 8 3 1  DEG F) 
500 DEG C ( 932 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM Z 1  FCiEL P I N  SIMULATORS: 2 7 2 . 6  KW 
HEAT ABSORBED BY SOCIL 'M= 

X O F  INPUT HEAT ACCCLNTED FOR: 1 0 0 . 3  x 
F L O W  X SPoFEAT X ( T S  OUT TEMP - T S  I N  TEMP) 273.5 KW 

INSTRUMENT 20-SEC STD 
A V G  DEV 

HEATER POWER-CENTKAL RGDS(KW1 
HTR POWER I N  GOO 1 8.8 0.0 
HTR POWER IN ROOI e.9.10 26.4  0.0 
HTR POWER I N  RGC5 1 4 . 1 5 9 1 6  26 .4  0.1 
HTR POWER I N  RODS 2 9 3 9 1 1 . 1 9  35.2 0.1 
HTR POWER I N  R G C S  5 9 6 , 1 3 9 1 7  35.2 0.0 
HTR POWER I N  R O D S  4 . 7 9 1 2 9 1 8  35.2 0.0 

WEATER POWER-EDGE G C C S ( K W )  
HTR POWER I N  R O D S  3 0 9 3 1  1 7 . 2  0.0 
HTR POWER I N  R G D S  2 4 9 2 5 9 2 7 . 2 8  34.7 0.0 
HTR POWER I N  GODS 3 3 . 3 4  17.7 0.0 
HTR POWER I N  ROO5 2 1 9 2 2 . 3 6 9 3 7  35.7 0.0 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N ( G P M 1  71.6 0.1 
T S  F L O W  OUT(GFM1 72  03 0.2 
T S  BYPASS FLCk(GPM1 -0.0 0.1 
LOOP F L O W  T O T A L (  G F M  1 71 0 4  0.5 
RADIATOR A I R  F L C k (  CFM 1 11.7 0.7 

PRESSURE S 
T S  I N  P R E S S ( P I 1 G )  98 .3  0.1 
TS  OUT P R E S S ( F S I G 1  8.4 0.1 
PUMP OUT P R E S S C P S I G I  95.2 00 1 
T S  L I N E  PRESS I N ( P S I G )  99.0 0.1 
EXP TANK ARGON P F i E S S l P S I G )  5.3 0.1 
T S  BYP L I N E  PRESS I N < P S I G )  100.2 0.1 
T S  B Y P  L I N E  PRESS O L T ( P S 1 C )  9.4 0. 1 

. 
E 

a 

. 
b 



2 3 1  

Test 11, run 116 (continued) 

I N S  TR UME NT 

* 

? 

c 

20-SEC 
A VC 

L O O P  T H E R M O C O U P L E S  
T E S T  SECT I N L E T  W E L L t D E G  F) E 3 1  03 
TEST SECT OUTLET hELL(DEG F )  932.6 
P U M P  I N  P I P E  kALL TC 832.5 
PUMP OUT P I P E  WALL TC e2507 
RAD I N  P I P E  WALL TC 871 0 3  
RAD OUT P I P E  * A L L  TC E26 7 

HEATER I N T E R N A L  TFERMOCOUPLES 
HTR T C  I N  HTR 08912AB I N ( D E G  F )  
HTR TC I N  FTR 13912AB I N  
HTR T C  I N  +TR lE915AB I N  
HTR TC I N  FTR 2z912ae  IN 
HTR T C  IN  HTR oe.12ec I N  
HTR T C  I N  HTR i ~ ~ i 2 a c  I N  
HTR T C  I N  FTR le912eC I N  
HTR TC I N  FTR 52912BC I N  
HTR T C  I N  FTR OS91ZAB I N  
HTR T C  I N  rm 1 0 . 1 5 ~ ~  I N  
HTR T C  I N  b T R  l6.1CBC I N  
HTR T C  I N  PTR 25915BC I N  
HTR TC I N  +TR 02915.1 I N  
HTR TC I N  FTR 03915.1 I N  
HTR TC I N  FTR 06*15.1 I N  
HTR T C  I N  HTR 15915.1 I N  
HTR T C  I N  bTR 24915.1 I N  
HTR T C  I N  FTR 3391211 I N  
HTR T C  I N  FTR 36915.1 I N  
HTR TC I N  HTR C2915.4 I N  
HTR TC I N  k T R  03915.4 I N  
HTR T C  I N  HTR 06915.4 I N  
HTR f C  I N  PYR 15915.4 I N  
HTR T C  I N  hTR 2491204 I N  
HTR T C  I N  FTR 33915.4 I N  
HTR TC I N  h T R  74915.4 I N  
HTR T C  I N  PTR 36,1504 I N  
HTR T C  I N  FTR 02915.6 I N  
HTR TC I N  HTR 03915.6 I N  
HTR TC I N  PTR CO.lE.6 I N  
HTR T C  I N  k T R  1C915r6 I N  
HTR TC I N  HTR 24915.6 I N  
HTR T C  I N  HTR 3391506 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR T C  I N  FTR 36.1506 I N  
HTR T C  I N  t T R  03915.4 I N  
HTR T C  I N  HTR C6915.9 I N  
HTR TC I N  PTR 15915.4 I N  
HTR T C  I N  FTR 24915.4 I N  
HTR T C  I N  t-TR 33,1509 I N  
HTR T C  I N  FTR 249lE.4 I N  

940 0 
929.6 
940. 1 
538.9 
936 5 
928.8 
940.7 
934.7 
464.1 
953.3 
946.4 
944.6 
967.8 
974 . 7 
969.7 
963.8 
949.8 
952 5 
947.7 
979 6 
487.5 
971  06 
957.5 

$54.4 
947.9 
948. 2 
S80.7 

w3.9 

988.5 
982 3 
956. 0 
458. 1 
553. 1 
950.3 
943.2 
969. a 
1000. 4 

949.3 

949.9 
947.6 

958.3 

STD NORMAL I ZED 
DEV TEMP 

0. 7 
1.3 
4.9 
0.5  
2.3 
0.9 

0.3 
0.5 
0.4 
0.6 
0 . 5  
0.5 
0.5 
0.4 
0.6 
0.4 
0.4 
0.4 
0.5 
0.6 
0.7 
1.4 
0.2 
0.3 
0.7 
0.4 
0.9 
0.5 
0 05 
0.3 
0.4 
0 . 5  
0.4 
0 05 
0.6 
1.0 
0.4 
0.3 
0.3 
0.7 
0 03 
0.5 
0.4 
1.6 
0.3 
0.2 
0 04 

1.07 
0.97 
1.07 
1.06 
1.04 
0.96 
1.08 
1.02 
1.31 
1.20 
1.14 
1.12 
1.35 
1.42 
1.37 
1.31 
1 - 1 7  
1.20 
1.15 
1-46 
1.54 
i .3a 
1.25 
1 - 2 6  
1.22 
1.15 
1.15 
1.48 
1.55 
1.49 
1.23 
1.25 
1.20 
1.17 
1.10 
1.37 
1.67 
1.17 
1.25 
1.17 
1.15 
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T e s t  11, run 116 (continued) 

INSTRUMENT 

HTR TC I N  FTR 26 .1504  I N  
HTR T C  I N  hTR C4.16-1 I N  
HTR TC I N  HTR OZg10.1 I N  
HTR TC I N  hTR 07.1E.1 I N  
HTR TC I N  HTR 21 .1601  I N  
HTR TC I N  kTR 27916.1 I N  
HTR TC I N  kTR 04,1604 I N  
HTR TC I N  HTR 02,165-4 I N  
HTR TC I N  FTR C 7 , l € r 4  I N  
HTR TC I N  HTR 21rlB.4  I N  
FTR TC I N  b7R 27,1604 I N  
HTR TC I N  IJTR 04.16 .6  I N  
HTR TC I N  FTR 05.1E.6 I N  
HTR TC I N  6TR 07916.6 I N  
HTR TC I N  hTR 21.1606 I N  
HTR TC I N  HTR 27.1606 I N  
HTR TC I N  HTR 04.16 .9  I N  
HTR T C  I N  HTR C7.16-5 I N  
HTR TC I N  HTR 21916.9 I N  
HTR TC I N  FTR 27rlE.S I N  
HTR TC I N  HTR 1l . leAB I N  
HTR TC I N  HTR 1291EAB I N  
HTR TC I N  FTR 14.leAB I N  
HTR TC I N  hTR 2 0 1 1 E A 8  I N  
HTR TC I N  FTR 11.18eC I N  
HTR TC I N  F.TR 129leEC I N  
HTR TC I N  FTR 14rleBC I N  
HTR TC I N  HTR 17,lEBC I N  
HTR T C  I N  PTR 30r18BC I N  

WIRE WRAP THERMOCCLPLES 
W W  TC ON HTR 159-1 XN(DEG 
W W  TC ON HTR 169-1  I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.04 I N  
W W  TC ON HTR C4.11 I N  
W W  TC ON HTR 05.11  I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17 .11  I N  
W W  TC O N  HTR 2e .11  I N  
W W  TC ON HTR T l r l l  I N  
W W  T C  ON HTR 0 2 . 1 2  I N  
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 13.12 I N  
W W  TC ON HTR 15.12  I N  
W W  TC ON HTR 17912 I N  
W W  TC ON HTR 2 2 . 1 2  I N  
W W  TC ON HTR 01.15  I N  
W W  TC ON HTR 02,lE I N  

20-SEC ST D NORMAL1 ZED 
A V G  D E V  TEMP 

940 . a 
974 .3  
S 7 2 0  1 
975.1 
450.0  
559.9 
5e7 -7  
973 .3  

553 .3  
965.9 
588 .4  
574 . 9 
471 03 
556. 2 
963.9 
9760 1 
970 .2  
952.8 
957 . 5 
F72.5 
965.4  
550. 0 

1345.4 
972 .4  
966 .4  
959.5 
973 .7  

1336.9 

574. a 

F)  835 4 
a33 . a 

a90 . 4 
E4206 

903.6 
896 9 
896 5 
897 2 
892.2 
895 0 1 
905.7 
910.4 
907 1 
904.3 

905.1 
424.9 
924.1 

908 . 8 

0.3 
0.6 
0 . 5  
0.5 
0.3 
0.3 
0.6 
0 - 6  
0 .5  
0 . 4  
0.6 
0.8 
0 . 4  
0 .5  
0 . 9  
0 . 5  
0.4  
0.6  
0 . 4  
0 . 5  
0.5 
0 . 5  
0.6 

0.5 
0 . 5  
0.5 
0.4 
1 . 0  

0.8 

0.6 
0.5 

10.1 
0.4 
0 . 4  
0.4 
0 .4  
0.5 
0.6 
0 . 4  
0.5 
0 0 5  
0.3 
0 . 7  
0 . 7  
0- 5 
0.5  
0 . 4  

1 .08  
1.41 
1 .39  
1 - 4 2  
1 .17  
1.27 
1.54 
1.40 
1 .42  
1.20 
1 .33  
1.55 
1 .42  
1 e38 
1 .23  
1.31 
1 .43  
1.37 
1.20 
1 .25  
1 . 3 9  
1 .32  
1-17  
5 - 0 7  
1-39  
1 033 
1.27 
1.41 
4 .99  

0 .04  
0 .02  
0 .11  

0.71 
0 .65  
0 0 6 4  
0 065 
0.60 
0 063 
0 . 7 3  
0 .78  
0.75  
0 .72  
0 .76  
0 0 7 3  
0.92 
0 . 9 2  

0.58 

. 

. 
* 

. 

b 
e 

. 
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Test 11, run  116  (continued) 

INSTRUMENT 

W W  TC ON ROD 
W W  TC ON RCD 
W W  TC ON ROD 

W W  TC ON RCD 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC ON ROO 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  RCD 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC O N  ROO 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON RGD 

w w  TC ON ROD 

0 7 9 2 7  I N  
1 2 . 2 7  I N  
1f5.27 I N  
i e . 2 7  IN 
C 3 r 2 S  I N  
06.25 I N  
10 .25  I N  
01 .27  I N  
C 2 r 2 7  I N  
o e r a 7  IN 
1 4 . 3 7  I N  
0 4 . 5 1  I N  
0 7 . 5 1  I N  
1 2 . 5 1  I N  
l E . 5 1  I N  
l e . 5 1  I N  
03rE2 I N  
0 6 . 0 2  I N  
1 0 . 6 3  I N  

20-SEC ST D NORMAL I ZE D 
A V G  DEV TEMP 

947.2 
925.3 
91 6. 9 
925 9 
946.8  
944.5 
927.9 
944.4  
430.5 
923.8 
536 8 
(337.7 
939 . 5 
F28.7 
930.1 
927 5 
939.4  
F34.1 
934 .1  

0.4 
0.4 
0.4 
0.2 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0. 2 
0.7 
0.4 
0.3 
0.3 

1.14 
0.93 
0.84  
0 093 
1.14 
1.12 
0.95 
1 .12  
0 0 9 8  
0.91 
1.04 
1.05 
1.07 
0.96 
0.97  
0.95 
1.07 
1.02 
1 - 0 1  

DUCT THERMOCOUPLE 5 
DUCT W A L L  TC.CF 3 E . 1 9  I N t O E G  F) E 9 5 0 5  0.2 0 .63  
DUCT W A L L  T C q C h  52 .19  I N  E 9 7  1 0.2 0.65 
DUCT W A L L  T C - C H  2 1 . 2 1  I N  909.4 0.3 0.77  
DUCT N A L L  T C s C k  4 2 . 2 1  I N  911.0 0.3 0.79 
DUCT WALL TCqCk  44 .21  I N  4 0 7 0 6  0.4 0 075 

TEST SECTION I - O b I I N G  TI+ERMOCOUPLES 
T S  SHELL-ECT(CEG F) E37.9 
TS  GUARD HTR-@OT 818.7 
TS  HTR-BOT 777 * 5 
T S  SHELL-LCW CTR 9 0 4 . 1  
TS GUARO HTR-LOW CTR 885.2  
T S  HTR-LOW CTR 782.2 
TS  SHELL-UP CTR 928.4 
TS GUARD HTR-bP CTR 896.6 
TS HTR-UP CTR E 4 5 0  8 
TS SHELL-TOP 431.9 
T S  GUARQ HTR-TOP 91 8.6 
TS HTR-TOP 850.2 

1.4 
0.6 
0.4 
0.6 
0.5 
0.4 
0.5 
0.4 
0.5 
0.6 
0.5 
0.4 

REFERENCE BOX THERMCCOUPLES 
1 5 0  DEG REF ECX l ( O E G  F)  150.5 0 . 5  
1 5 0  DEG REF €ax 2 151.3 0.3 
150 OEG R E F  E O X  3 154.3 0.4 
150 DEG REF ECX 4 15204 0.4 
1 5 0  QEC R E F  E O %  5 150.1 0.4 

MISCELLANEOUS 
SOD PUMP SPEEC(RPM)  2875- 6 38.9 
EXPANSION TANK L E V E L ( %  FULL) 74.6 0.1 

. 
E 

8 

r. 
4 

a 
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T E S T  S E R I E S  1 0 f B U N D L E  ZC)  ; T E S T  1 1  RUN 117 03/02/78 14 32 24 

. 

. 
t 

. 

C O N 0  I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 4.60 L I S  ( 7 2 . 7  GPM) 
T E S T  S E C T I C N  POWER 

19 CENTRAL HEATERS: 168.4 KW (16.6 KW/M/ROD) ( 5.1 KW/FT/ROD) 
1 2  EDGE HEATERS: 119.6 KW (18.1 KW/M/ROD) ( 5.5  K W / F T / R O D )  
T O T A L ( 3 1  )..EATERS): 2 8 4 0 0  KW 

T E S T  S E C T I C N  I N L E T  TEMPERATURE : 
T E S T  S E C T I O N  OUTLET TEMPERATURE: 

HEAT BALANCE: 

HEAT INPUT FROM 2 1  F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SCDIUM= 

X OF I N P U T  H E A T  ACCOLNTED FOR: 
FLOW X SPcHEAT X (1s OUT TEMP 

I NSTR UMEN T 

HEATER POW ER-CENTRAL FCDS(KW) 
HTR POWER I N  ROD 1 
HTR POWER I N  RODS 8 . 9 - 1 0  
HTR POWER I N  R C D S  14915r16 
HTR POWER I N  RODS 2.3911919 
HTR POWER I N  RODS 596.13917 
HTR POWER I N  GOOC 497r12.18 

FEATER POWER-EDGE GOCS(KW) 
HTR POWER I N  RODS 30931 
HTR POWER I N  RODS 24.25927928 
HTR POWER I N  R O D S  33934 
HTR POWER I N  R O D S  21.22936937 

FLOWS 
T E S T  S E C T I C N < T S )  FLOW I N ( G P M 1  
T S  FLOW OUT(GPM) 
T S  BYPASS FLCkCGPM) 
LOOP FLOW TOTAL< GPM 1 
R A D I A T O R  A I R  FLCiC(CFM) 

PR ES SURE S 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT P R E I S ( P S 1 G )  
T S  L INE PRESS I N ( P S f G )  
EXP TANK ARGCN P R E I S < P S I C )  
T S  B Y P  L I N E  PRESS I N ( P S I G 1  
T S  B Y P  L I N E  PRESS O L T ( P S I G 1  

444 DEG C ( 832 DEG F) 
502 D E G  C ( 936 DEG F) 

- T S  IN TEMP) 

20-SEC 
AVC 

8.9 
26 .7  
26.6 
35 .2  
35.5 
35.5 

1 9 . 1  
39.6 
19.2 
38.7 

7 2 . 7  
7 3 . 3  

0.5  
72 .3  
13 .8  

9 7 . 9  
8.4 

94.8 
98.6 

5.3 
99.8 

9 .4  

S T D  
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  

0.0 
0.0 
0.0 
0.0 

0.  1 
0 . 3  
0 . 1  
0.5  
0 . 9  

0.1 
0 .1  
0 . 1  
0.1 
0.1 
0 .  I 
0. 1 

284.0 KW 

286.7 KW 
100.9 x 
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T e s t  11, run 1 1 7  (continued) 

1 NSTRUMEhT 20-SEC 
AVG 

LOOP THEPMOCOLPLES 
TEST SECT I N L E T  W E L L t D E G  F )  832. 1 
TEST SECT CUTLET BELLtDEG F) 936 7 
P U Y P  I N  P I P E  W A L L  TC 833.9 

RAD OUT P I P E  k A L L  TC 828.6 

P U M P  OUT P I P E  kALL TC 827.5 
R A D  I N  P I P E  W A L L  TC 875.2 

HEATER I N T E R N A L  TEERMOCOUPLES 
HTR TC I N  hTP 08912AB I N ( 0 E G  F) 
HTR TC I N  ETR 13912AB I N  
HTR TC I N  t T R  1&912AB I N  
HTR TC I N  FTR 22912AB I N  
HTR T C  I N  hTR 0€912BC I N  
HTR TC I N  PTR 13912BC I N  
HTR TC I N  FTR 1€9128C I N  
HTR TC I N  FTR 229lZEC I N  
HTR TC I N  HTR C S 9 1 5 A B  I N  
HTR TC I N  HTR 10~15AB I N  
HTR TC I N  ETR 16~15BC I N  
HTR TC I N  FTR 25.15BC I N  
HTR TC I N  hTR 0291211 I N  
HTR TC I N  I-TR 03915.1 I N  
HTR TC I N  ETR CO915.l I N  
HTR TC I N  hTR 15915.1 I N  
HTR TC I N  HTR 24~15.1 I N  
HTR TC I N  PTR 33915.1 I N  
HTR TC I N  hTR 36915.1 I N  
HTR TC I N  hTR 029 15.4 I N  
HTR TC I N  HTR 03915.4 I N  
rTR T C  I N  HTR 06~15.4 I N  
HTR T C  I N  FTR 1E912.4 I N  
HTR TC I N  HTR 24912-4 I N  
HTR TC I N  HTR 3391214 I N  
HTR TC I N  VTR 34915.4 I N  
HTR TC I N  HTR 36915.4 I N  
HTR TC I N  FTR 02915.6 I N  
HTR TC I N  HTR 03915.6 I N  
HTR TC I N  HTR C6915.6 I N  
HTR TC I N  kTR 15915.6 I N  
HTR TC I N  bTR 24,1506 I N  
HTR TC I N  hTR 33915.6 I N  
HTR TC I N  HTR 3491506 I N  
HTR TC I N  hTR 36915.6 I N  
HTR TC I N  FTR 03,1509 I N  
HTR T C  I N  FTR C6rl2.4 I N  
HTR TC I N  hTR 1 5 ~ 1 5 ~ 4  I N  
HTR TC I N  HTR 24.1509 I N  
HTR TC I N  HTR 33915.4 I N  
HTR TC I N  HTR 34915.9 I N  

942.4 
931.0 
943 . 3 
946 6 
938.1 
932 8 
943.6 
941.8 
464. 3 
9560 1 
949.9 
955.5 
969.0 
471 8 
970.5 
9660 0 
~58.3 
900.3 
956.5 
981.4 
981 0 8  
973.3 
957.0 
968.0 
964.1 
S56.3 
956.9 
980.8 
979.9 

456. 0 
967.7 

983.2 

962.8 
958.3 
551 06 
965. 1 
999.3 
951.0 
967 9 
956 9 
956.1 

STD NORMAL I ZE D 
DEV TEMP 

0.9 
0.4 
40 2 
0.5 
3.1 
1.4 

0.4 
0.5 
0.4 
0.6 
0.5 
0.8 
0.5 
0.4 
0.6 
0.6 
0.4 
1.0 
0.5 
0.6 
0.7 
0.5 
0.4 
0.4 
0.8 
0.6 
0.6 
0.5 
0.5 
0 03 
0.7 
1.3 
0.8 
0.6 
0.5 
0.4 
0.5 
0 0 4  
0.7 
1.1 
0.4 
0.5 
0.8 
0.5 
0.3 
0.4 
0.7  

1.05 
0.95 
1.06 
1.09 
1.01 
0.96 
1.07 
1.05 
1-26 
1.19 
1.13 
1.18 
1.31 
1.34 
1.32 
1.28 
1.21 
1.23 
1.19 
1.43 
1-43 
1-35 
1.19 
1.30 
1.26 
1 - 1 9  
1.19 
1-42 
1.41 
1.45 
1.18 
1.30 
1 0 2 5  
1.21 
1.14 
1.27 
1.60 
1.14 
1.30 
1.19 
1.19 

. 
z 
I 

. 
F 

. 

b 
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Test  11, run 117 (cont inued)  

. 
. 
. 

. 

. 
b 

. 

I NS TR UME NT 

HTR TC I N  HTR 26.15-S I N  
HTR TC I N  HTR 04.1601 I N  
HTR TC I N  HTR C5,l€.l I N  
HTR TC I N  k-TR 07,16-1 I N  
HTR TC I N  I'TR 21.1601. I N  
HTR TC I N  FTR 57,16.1 I N  
HTR TC I N  HTR 04.1604 I N  
HTR TC I N  FTR 05.1604 I N  
HTR TC I N  FTR 07,1604 I N  
WTR TC I N  PTR Zlr 16.4 I N  
HTR TC I N  HTR 27.1604 I N  
HTR TC I N  HTR 04,16-€ I N  
HTR TC I N  FTR C5r16-6 I N  
HTR TC I N  HTR 07916.6 I N  
HTR TC I N  HTR 21.1606 I N  
HTR TC I N  PTR 27.1606 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  HTR 07,1609 I N  
HTR TC I N  FTR 21.16-9 I N  
HTR TC I N  FTR 27916.5 I N  
HTR TC I N  HTR 11.18AB I N  
HTR TC I N  HTR 12rlEAB I N  
HTR TC I N  HTR 14.1EAB I N  
HTR TC I N  FTR 3 0 , l E A B  I N  
HTR TC I N  HTR 11 9 l e B C  I N  
HTR TC I N  HTR 129188C I N  
HTR TC I N  HTR 14,lEBC I N  
HTR TC I N  F'TR 17.lEBC I N  
HTR TC I N  FTR 30.lEBC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 12.-1 IN(DEG F )  
WW TC ON HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.0s I N  
W W  TC ON HTR 04.11 I N  
W W  TC O N  HTR C5.11 I N  
W W  TC ON HTR 12.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR EE.11 I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR Otrl? I N  
W W  TC ON HTR 11912 I N  
W W  TC O N  HTR 13.13 I N  
W W  TC ON HTR 15.12 I N  
W W  TC ON HTR 17.12 I N  
W W  TC ON HTR 22912 I N  
W W  TC O N  HTR 0 1 . 1 5  I N  
W W  TC ON HTR 0,1915 I N  

20-SEC 
A V G  

949.3 
973.5 
972 5 
976-6 
459.5 
968.8 

973 . 5 
976 4 
463.9 
476 3 
988.6 
s75.7 
971 0 3  
966-0 
974.1 
974.6 
972 2 
961.7 
965.7 
972.2 
967.6 
955.3 
1438.1 
573.0 
969.4 
963.7 
976.2 
1427-6 

987.6 

a37 2 

844.9 
835.6 

891 08 
903 8 
897 02 
896 1 
899.6 
895.3 
900.4 
906 1 
911.7 
409-7 
908.4 
912.2 
911.8 
923.9 
922.3 

STD 
DEV 

0-4 
0.5 
0.5 
0.5 
0 . 5  
0.4 
0.5 
0 0 4  
0 - 4  
1-6 
0.7 
0.7 
0.5 
0.3 
0 . 5  
0.7 
0.5 
0-5 
0 - 4  
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
01 6 
0.7 
0.4 
0.7 

0.6 
0.4 
6 -  1 
0.5 
0.5 
0-3 
0.8 
0.3 
0.5 
014 
0.4 
0.4 
0 0  5 
0.5 
0 . 5  
0.5 
0 - 4  
0. 5 

NORMAL1 ZED 
TEMP 

1.12 
1-35 
1.34 
1.38 
1.22 
1.31 
1 e49 
1.35 
1.38 
1 e26 
1.38 
1-50 
1.37 
1.33 
1.28 
1.36 
1 e36 
1.34 
1-24 
1-28 
1.34 
1.30 
1.18 
5.79 
1.35 
1.31 
1.26 
1.38 
5-69 

0.05 
0.03 
0.12 
0.57 
0.69 
0.62 
0.63 
0.65 
0.60 
0.65 
0.71 
0.76 
0.74 
0.73 
0 077 
0.76 
0-88 
0.86 
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Test  11, run 1 1 7  (continued) 

INSTRUMENT 

W W  TC ON HTR 0.5.15 I N  
W W  TC ON HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  TC ON HTR 19.15 I N  
W W  TC ON HTR 2.5.15 I N  
W W  TC ON HTR 26.15 I N  
W W  TC O N  HTR (21.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  TC OP HTR C2.17 I N  
W W  TC ON HTR 0.5.17 I N  
W W  TC ON HTR 10.17 I N  
W W  TC ON HTR 11.17 I N  
W W  TC O N  HTR 18.17 I N  
W W  TC ON HTR 14.17 I N  
W W  TC ON HTR 21.17 I N  
W W  TC ON HTR 22.17 I N  
W W  TC ON HTR 23.17 I N  
W W  TC ON HTR 27.17 I N  
W W  TC ON HTR 06919 I N  
W W  TC A J  HTR 07.15 I N  
W W  TC OP HTR 07.14 I N  
W W  TC ON HTR 09.14 I N  
W W  TC ON HTR 14.14 I N  
W W  TC ON HTR 18.14 I N  
W W  TC ON HTR 27.14 I N  
W W  TC ON HTR 20.1S I N  
W W  TC ON HTR 24.14 I N  
W W  TC ON HTR 26.14 I N  
W W  TC ON HTR 27.15 I N  
W W  TC ON HTR 05.21 I N  
W\N TC ON HTR 06.21 I N  
W W  TC ON HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21 I N  
W W  TC ON HTR 27-21 I N  
W W  TC ON HTR 30.21 I N  
W W  TC ON HTR 32.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR C4.22 I N  
W W  TC ON HTR 05923 I N  
W W  TC ON HTR 14.22 I N  
W W  TC O N  HTR 24.23 I N  
W W  TC ON HTR 58.23 I N  
W W  TC ON HTR 21923 I N  
W W  TC ON ROD 01.25 I N  
W W  TC ON ROD C2.25 I N  
W W  TC ON RCD 0 5 . 2 5  I N  
W W  TC ON RCD Ce.25 I N  
W W  TC ON RCD 14.25 I N  
W W  TC ON ROD G4.27 I N  

20-SEC 
AVG 

917.7 
919.2 
920.2 
919.4 
904.5 
897.8 
936 7 
928.3 
930.1 
922.4 
423.3 
424.1 
528.6 

930.8 
927.1 

930.7 
906 0 
418.5 
c54.0 
937.1 
940.9 
946.3 
529 9 
936.7 
512.7 
917.7 
934.1 
527.3 
916.3 
556.6 
~59.8 
929.3 
42109 
916.5 
929.5 
938.4 
S44.5 
531 04 
454.1 
943 . 0 
440.4 
921 07 
932.0 
922 09 
953.3 
537.6 
447.2 
922 8 
933 02 
442.4 

STD 
DE V 

0.4 
0.4 
0.3 
0.3 
003 
0.3 
0.5 
0.4 
0.3 
0.4 
0.4 
0 .4  
1.1 
0.5 
0.4 
0.4 
0 . 5  
0.8 
0.6 
0.4 
0.4 
0.6 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 
0.4 
0.8 
0 . 5  
0.6 
0 . 5  
0.4 
0.4 
1.2 
0.5 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.5 
0.4 
0.4 

NORMAL1 Z E D  
TEMP 

0.82 
0.83 
0.84 
0.83 
0.69 
0.63 
1.00 
0.92 
0.94 
0.86 
0.87 
0.88 
0.92 
0.91 
0.94 
0.94 
0071 
0.83 
1.17 
1.00 
1.04 
1.09 
0.94 
1.00 
0 077 
0.82 
0.97 
0.91 
0.81 
1.19 
1.22 
0.93 
0.86 
0.81 
0.93 
1.02 
1.07 
0.95 
1.17 
1.06 
1.04 
o .a6 
0.96 
0.87 
1.16 
1.01 
1.10 

0.97 
1.05 

0.87 

. 

. 
c 

* 

C 

. 
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. 
¶ 

03 
b 

b 

T e s t  11, run 1 1 7  (cont inued)  

I NS TRUMENT EO-SEC 

W W  TC O N  ROD 
W W  TC ON R@D 
W W  TC ON RCD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON RCD 
W W  TC ON ROD 
W W  TC ON RED 
W W  TC O N  ROO 
W W  TC O N  ROO 
W W  TC ON RCD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROD 

07.27 I N  
12.27 I N  
16.27 IN 
18.27 I N  
03.29 I N  
06.29 I N  
10129 I N  
01.37 I N  
02-37 I N  
O E . 3 7  XN 
14.27 I N  
04.51 I N  
C7.51 I N  
1 2 - 5 1  I N  
16951 I N  
18.51 I N  
C7.613 I N  
06.€2 I N  
1 0 . C t  XN 

DUCT THERMOCOUPLES 
DUCT WALL TCgCH 38.19 I N < D E G  F )  
DUCT W A L L  TC.Ck 53.19 I N  
DUCT W A L L  TCICH 28.21 I N  
DUCT WALL TC.CH 42.21 I N  
DUCT W A L L  TC.C+ 44.21 I N  

TEST S E C T I O N  HOUSING THERMOCOUPLES 
T S  SHELL-EOTCCEG F )  
T S  GUARD HTR-BUT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX TI-ERMOCOUPLES 
150 DEG R E F  EO% 1fDEC F) 
150 DEG R E F  € O X  2 
150 DEG R E F  EOX 3 
150 DEG R E F  EOX 4 
150 DEG R E F  EOX 5 

M I  SCELLANEOUS 
SOD PUMP SPEEO(RPM1 
EXPANSION TANK L E V E L ( %  FULL) 

A VG 

948.7 
930.7 
922.7 
930.8 
948.5 
S46.7 
932.5 
446 4 
933.6 
928.8 

942.8 

940.1 
440.9 

933.4 
934.2 
931 07 
943.0 
937 6 
937.6 

900.2 
902 . 1 
913.5 
917.7 
513.7 

839.1 
E1605 
772.4 
907.8 
884.5 
776.6 
G32.3 
892.8 

936.1 
917.6 
e430 0 

838.4 

15004 
151 07 
154.5 
152.5 
150.4 

2869. 0 
74. 1 

ST 0 
DE V 

0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4  
0.3 
0.3 
0.3 
0.4 
0.2 
0 .3  

NORMAL I ZE D 
TEMP 

1.12 
0.94 

0. 94 
1.11 
1.10 
0.96 
1.09 
0.97 
0.92 
1.03 
1.04 
1.06 
0.97 
0 098 
0.95 
1.06 
1.01 
1.01 

0.87 

0.4 0.65 
0.2 0.67 
0 03 0.78 
0.3 0.82 
0.3 0.78 

1.5 
1.1 
0.5 
0.5 
0.4 
0.8 
0.7 
0.4 
0.3 
0 0  4 
0.5 
0.5 

0. 4 
0.5 
0.4 
0 . 5  
0.2 

27.6 
0. 2 
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TEST S E R I E S  lC(BUNDLE 3C); TEST 1 1  RUN 121 0 3 / 0 3 / 7 8  1 1  33 14 

C O N D I T I O N S  : 
T E S T  SECTION FLOW: 4-52 L / S  (71.4 GPM) 
TEST S E C T l C N  POWER 

19 CENTRAL HEATERS: 284.5 KW (28.1 KW/M/ROD) ( 8.6 KW/FT/ROD) 
12 EDGE HEATERS: 0.0 K I I  ( 0.0 KW/M/ROD) ( 0.0 KW/FT/ROD) 
T O T A L ( 3 1  WEATERS): 284.5 KW 

e 
J 

. 
TEST S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  OUTLET TEMPERATURE: 

447 DEG C ( 836 DEG F I  
506 O E G  C ( 943 DEG F) 

HE AT B A L  ANCE: 

HEAT I N P U T  FROM 51 FUEL P I N  SIMULATORS: 284-5 KW 
HEAT ABSORBED B Y  SODIUM= 

X C F  I N P U T  HEAT ACCOLNTED FOR: 100.5 x 
FLOW X SP.)IEAT % ( T S  OUT TEMP - T S  I N  TEMP) 286.0 KW 

INSTRUMENT EG-SEC ST 0 
A V G  DEV 

HEATER POWER-CENTKAL R G D S ( K k )  
HTR POWER I N  POD 1 14.8 0.0 
HTR POWER I N  ROOS 899.10 45 03 0.0 
HTR POWER I N  ROOS 14.15.16 45.1 0.0 
HTR POWER I N  E O D S  2.3. 1 1  19 59. 6 0.0 
t-TR POWER I N  ROCS 5.6.13.17 EO.0 0.0 
HTR POWER I N  ROOS 4.7912918 59.6 0.0 

HEATER POWER-EDGE RGCS(KW) 
HTR POWER I N  GODS 30.31 -0.0 0.0 
HTR POWER I N  ROOS 24~25~27r28 -0.3 0.0 
HTR POWER I N  RODS 33.34 -0.0 0.0 
HTR POWER I N  RGCS 21922.36937 0.0 0.0 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N ( G P M )  71.4 0 . 1  
T S  FLCW OUT(GPM3 72.1 0.2 
T S  BYPASS FLCW(GPM1 1.2 0.2 
L O O P  R O W  TOTAL(  GPM 1 71.1 0.4 
R A D I A T O R  A I R  FLOW(CFM1 13. 1 0.7 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  94.8 0.2 
T S  OUT P R E S S ( P S I G 1  8.1 0.1 
PUMP OUT P R E E S < P S I C )  91 0 8  0.1 
T S  L I N E  PRESS I N ( P S 1 G )  95.4 0.1 
E X P  TANK ARGON PRESS(PS1G)  4.8 0.1 
T S  B Y P  L I N E  PRESS I N t P S I G )  96.7 0.1 
T S  B Y P  L I N E  PRESS O l i f ( P S 1 G )  9.0 0.1 

6 

0 
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Test 11, run 1 2 1  (continued) 

. 

c 

1 

# . 

I NSTR UMENT 20-SEC 
AVG 

LOOP THERMOCOUPLES 
TEST SECT I N L E T  *ELL(DEG F) 83609  
TEST SECT CUTLET hELL<DEG F )  943.2 
PUMP I N  P I P E  *ALL TC 837.7 
PUMP OUT P I P E  W A L L  TC 831 07 
RAD I N  P I P E  WALL TC e80 9 
RAD OUT P I P E  kALL TC 832.2 

HE A T  ER I NT ERN A L  T +- E RV OCOUPCE S 
HTR TC I N  HTR Oe912AB I N t D E G  F) 1009.2 
HTR TC I N  WTR 17912AE I N  555 1 

HTR T C  I N  FTR 22912AB I N  897.4 
HTR TC I N  HTR 08.12BC I N  1002.7 
HTR TC I N  HTR 13r128C I N  972.0 
HTR T C  IN ~ T R  i e . 1 2 ~ ~  IN 987.5 
HTR TC I N  FTR 22912BC I N  898.2 
HTR TC I N  FTR CQ.15AB I N  1047.1 
HTR TC I N  HTR 10915AR I N  1032.4 
HTR T C  I N  F’TR lf5,15BC I N  989 5 
HTR TC I N  I-1R 25.15BC I N  e76 . 4 
HTR TC I N  HTR C2.15.1 I N  1062.3 
HTR TC I N  FTR 03,1501 I N  1074.2 
HTR TC I N  I’TR 06915.1 I N  1069.2 
HTR TC I N  HTR 15915.1 I N  1056.1 
HTR TC I N  FTR 24.15.1 I N  920.5 
HTR TC I N  hTR 33915.1 I N  906.6 
HTR T C  I N  HTR 36.1501 I N  881 06 

HTR T C  I N  I-TR 18912AB I N  985.6 

HTR TC I N  HTR 02.1584 I N  1082.2 
HTR TC I N  HTR 03915.4 I N  1088.8 
HTR TC I N  hTG 06915.4 I N  1073.1 
HTR TC I N  HTR 1 5 ~ 1 5 . 4  I N  1049.8 
HTR TC I N  HTR 24.1504 I N  919.5 
HTR T C  I N  HTR 33.1284 I N  909.5 
HTR TC I N  PTR 34.1504 I N  921.2 
HTR TC I N  HTR 3691Sr4  I N  878.9 
HTR TC I N  HTR 02.15.6 I N  1081.7 
HTR TC I N  HTR 03915.6 I N  1082.3 
PTR TC I N  FTR Cf5r15-6 I N  1089.5 
HTR T C  I N  HTR 15915.6 I N  1048. 1 
HTR TC I N  hTR 24.15-6 I N  908.4 
HTR TC I N  HTR 23915.6 I N  913.6 
HTR TC I N  HTR 34.1506 I N  911.8 
HTR T C  I N  FTR 36.1506 I N  e74 2 
HTR TC I N  HTR 03.1509 I N  1057.5 
HTR TC I N  HTR 06.1509 I N  1121 0 9  
HTR TC I N  HTR 15919.4 I N  1035.8 
HTR TC I N  HTR 24915.9 I N  908.4 
HTR TC I N  HTR 33r15.S I N  910.3 
HTR T C  I N  HTR 34.1509 I N  907 2 

STD NORMAL1 ZED 
DEV TEMP 

0.5 
0.4 
5.0 
0.2 
3.3 
1 r 6  

0.3 
0.6 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0-7 
0.4 
1.0 
0.3 
1.0 
0.7 
0.5 
0.4 
0 .4  
0.4 
0.8 
0.6 
0.5 
0.5 
0.5 
0.3 
0.5 
0.9 
0.4 
0.5 
0.5 
014 
0.3 
0.4 
0.6 
0.7 
0 0 4  
0.7 
0.4 
0.4 
0.4 
0 03 
1.2 

1.62 
1.11 
1.40 
0.57 
1.56 
1.27 
1 - 4 2  
0.58 
1.98 
1.84 
1.44 
0.37 
2.12 
2.23 
2.19 
2.06 
0 079 
0.66 
0.42 
2.31 
2.37 
2.22 
2.00 
0 .78  
0.68 
0.79 
0.39 
2 - 3 0  
2.31 
2.38 
1.99 
0 067 
0.72 
0.70 
0 035 
2.08 
2.68 
1.87 
0.67 
0.69 
0.66 
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Test 11, run 121 (continued) 

I N S  TR UME NT 

HTR T C  I N  HTR 36.15.S I N  
HTR T C  I N  HTR 04916.1 I N  
HTR T C  I N  h T R  O5,16.1 I N  
HTR T C  I N  h T R  07.16.1 I N  
HTR T C  I N  h T R  Slr16.1 I N  
HTR T C  IN HTR 27.16.1 I N  
HTR T C  I N  HTR 04r16.4 I N  
HTR T C  I N  HTR 05rl6.4 I N  
HTR TC I N  HTR 07.1604 I N  
HTR T C  I N  FTR 21 9 16.4 I N  
HTR TC I N  h T R  27.16-4 IN 
HTR T C  I N  HTR 04916.6 I N  
HTR T C  I N  HTR 05.16.6 I N  
HTR T C  I N  FTR 07.16.6 I N  
HTR T C  I N  FTR 21rl6.6 I N  
HTR T C  I N  FTR 27.1606 I N  
HTR T C  I N  e T R  C4.16.S I N  
HTR T C  I N  h T R  0711E.4 I N  
HTR T C  I N  k T R  21rlE*9 I N  
HTR T C  I N  FiTR 27916rS I N  
HTR T C  I N  HTR 11.18AB I N  
HTR T C  I N  HTR 129leAB I N  
HTR T C  I N  HTR 14.18A8 I N  
HTR T C  IN HTR 30~leAB IN 
HTR T C  I N  HTR 11.18BC I N  
HTR TC I N  PTR 1291-5BC I N  
HTR T C  I N  HTR 14r18BC I N  
HTR T C  I N  HTR 17,leBC I N  
HTR T C  I N  PTR 30rlef3C I N  

W I R E  W R A P  THERMOCOUPLES 
W W  TC ON HTR 12.-1 I N ( D E G  
W W  TC O N  HTR 169-1 I N  
W W  T C  O N  HTR 12.01 I N  
W W  T C  O N  HTR 16.05 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05g11 I N  
W W  TC O N  HTR 1 . 1 1  I N  
W W  T C  O N  HTR 17.11 I N  
W W  TC O N  HTR 2&*11 I N  
W W  TC O N  HTR 21.11 I N  
W W  T C  O N  HTR 03.12 I N  
W W  TC O N  HTR 11.12 I N  
W W  T C  O N  HTR 12.12 I N  
W W  TC O N  HTR 12.17 I N  
W W  T C  O N  HTR 17.12 IN 
W W  TC O N  HTR 22-12 IN 
W W  TC O N  HTR 01.15 I N  
W W  T C  O N  HTR 03912 I N  

2 0- SEC ST 0 NORMAL I ZE 0 
A VG D E V  TEMP 

E71 09 
1076.6 
1069.8 
1077.6 

951.1 
1087.8 
1C72.8 
1077.6 
904.6 
937 . 5 

I Oe9.4 
1076.9 
lOt.9.4 

877.4 

519.8 
940.0 

1C80.8 
1069.1 
894 3 
923 05 
1069.4 
1044.8 
CR1.4 
1682.6 
1069.6 
1048.4 
999. 8 
1067.8 
1703.0 

F) e4207 
841.2 
855-6 
427.7 
956.5 
444 . 4 
442-6 
929.4 
903 2 
874.1 
452.8 
964.7 
449.9 
944.2 
937.4 
866.6 
994.5 
985 . 1 

0.5 
0.5 
0.6 
1.1 
0.3 
0.5 
0.4 
0.3 
0.6 
0.8 
0.6 

0.7 
0 06 
0 . 3  
0.8 
0.6 
0.5 
0.4  
0 . 5  
0.2 
0.3 
0.6 
01 5 
1.1 
0 03 
0.5 
0.6 
0.3 
0.9 

0.4 
0.5 
0.3 
0.5 
0.5 
0.6 
0.4 
0.2 

0.4 
0 . 5  
0.5 
0.3 
0.5 
0.3 
0.6 
1.0 
0.8 

0 8 4  

0.33 
2.25 
2.19 
2.26 
0.38 
0.79 
2.36 
2.22 
2.26 
0-64 
0.95 
2.37 
2.20 
2.19 
0.78 
0.97 
2. 29 
2. 18 
0.54 
0.81 
2. 19 
1.96 
1 e 3 6  
7.96 
2.19 
1.99 
1-53 
2.17 
8-15 

0.05 
0.04 
0.18 
0.85 
1.12 
1.01 
0.99 
0.87 
0.62 
0.35 
1.09 
1.20 
1.06 
1.01 
0.95 
0.28 
1.48 
1.39 

. 
b 
8 

. 

P 

E 

. 
h 

b 
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Test 11, run 1 2 1  (continued) 

. 

. 
d 

b 

' 

INSTRUMENT 

W W  TC ON HTR Ot3.15 IN 
W W  TC ON HTR 10.15 IN 
W W  TC ON HTR 15.15 IN 
W W  TC ON HTR 1S.15 I N  
W W  TC ON HTR 25.15 IN 
W W  TC O N  HTR 36.15 I N  
W W  TC ON HTR 01 .17  I N  
W W  TC A J  HTR 02.17  I N  
W W  T C  O P  HTR 02.17  IN 
W W  T C  ON HTR 08 .17  I N  
W W  TC ON HTR 10.17 IN 
W W  TC ON HTR 11.17 IN 
W W  T C  ON HTR 1Es17 I N  
W W  TC ON HTR 15.17 IN 
W W  TC O N  HTR 21.17  IN 
W W  T C  ON HTR 22.17  IN 
W W  T C  ON HTR 32 .17  IN 
W W  TC ON H 7 R  2 7 - 1 7  IN 
W W  TC ON HTR 06.15  IN 
W W  T C  A J  HTR 07.19  IN 
W W  TC OP HTR 0791s IN 
W W  T C  ON HTR 0 9 . 1 G  IN 
WW T C  O N  HTR 14.15 IN 
ww TC ON HTR i e . 1 9  IN 
W W  TC ON HTR 27-15  I N  
W W  TC ON HTR 2.0slS IN 
W W  TC ON HTR 74.15  IN 
W W  TC ON HTR 26.14  IN 
W W  TC ON HTR 37.14 IN 
W W  TC ON HTR 05.21 IN 
W W  TC O N  HTR 0-5.21 IN 
W W  TC O N  HTR 21921 I N  
W W  TC ON HTR 24.21  IN 
W W  TC O N  HTR 25.21 IN 
W W  TC ON HTR 27.21 IN 
W W  T C  ON HTR 20.21 IN 
W W  TC ON HTR 27 .21  IN 
WW TC O N  HTR 24 .21  I N  
W W  TC ON HTR C4.22 IN 
W W  TC O N  HTR 09.23 IN 
W W  TC O N  H'TR 14.22 XN 
W W  T C  ON HTR 24 .22  IN 
W W  T C  ON HTR 2e.27 I N  
W W  T C  ON HTR 21922 I N  
W W  TC O N  ROD 01.25 IN 
W W  TC ON ROD C2.25 I N  
W W  TC ON ROD 05rS5 IN 
W W  TC O N  ROD 08.25  I N  
W W  TC ON ROD 14.25 Ik 
W W  TC ON ROO 04927 IN 

2 0-SEC 
A V G  

s55 .9  
968.3 
943.5 
965.1 
880.1 
653.3 

1014.0 
986.6 
994 06 
969.1 
C 5 6  8 
5 5 1  04 
975.6 
976 6 

937.5 
857  . 5 
-976 6 

1038.7 
1008.2 
101 8.3 
1014.6 

931.4 
991.1 

869.9 
922.4 

898.5 

864.3 

908.8 
876.5 

895.2 

a73.5 
m 2  . 9 

1039.5 
1049.7 

871 1 

924.3 
923 -6 
896 0 2  

1040.4 
~ 5 a . 2  
974.2 
874.6 
912 .4  
896 r 3  

1034.6 
969.7 
987 6 

909.9 
968.4 

a97 . 4 

S T  D 
DEV 

0 - 4  
0 .4  
0 . 4  
0 .4  
0.8 
0.3  
0.7  
0.6 
0 0  5 
0.5 
0 . 4  
0.6 
0.6 
0.6 
0.6 
0 . 2  
0 . 4  
0.4 
0 . 7  
0 . 5  
0.8 
0.5 
0.5 
0.5 
0.4 
0 . 4  
0 . 5  
0 . 4  
0.3 
0.4 
1 . 2  
0.6 
0 . 7  
0.7  
O m 4  
0 . 2  
0.3 
0.4 
0.6 
0 . 5  
0. 9 
0.3 
0.5 
0.3 
0 . 5  
0.2 
0.4 
0.6 
0.4 
0.5 

NORMAL1 ZED 
TEMP 

1 . 1 2  
1 .24 
1.00 
1 . 2 1  
Q.41 
0 .15  
1.67 
1.41 
1 .48  
1 .24  
1 . 1 3  
i .oa 
1.30 
1 . 3 1  
0 058 
0.95 
0.19  
0.37 
1.90  
1.61 
1.71 
1 067 
0.89 
1.45  
0.26 
0.31 
0.80 
0.68  
0.37 
1 . 9 1  
2 .00 
0 055  
0 - 3 2  
0.34 
0 043 
0 . 8 2  
0 .82  
0.56 
1.91 
1 .14  
1.29 
0.35 
0.71 
0.56 
1 - 8 6  
1.25 
1 .42  
0.57 
0 069 
1.24  
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Test. 11, run 1 2 1  (continued) 

INSTRUMENT 

W W  TC O N  ROD 
W W  TC ON ROO 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROO 
W W  T C  ON ROO 
W W  TC O N  ROD 
W W  TC O N  RCD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
w w  TC O N  RCO 
W W  TC O N  ROD 
W W  T C  ON ROO 
W W  TC O N  ROO 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  T C  ON ROO 

07.27 I N  
12.27 I N  
1C.27 I N  
i a r 2 7  IN 
C3.SS IN 
0 6 - 2 5  IN 
1 0 t 2 S  I N  
0 1 , 2 7  I N  
02.37 I N  
Ce.27 I N  
14 .27  I N  
04.51  I N  
0 7 - 5 1  IN 
12.51 IN 
16.51 IN 
l e o E l  IN 
O S r € ?  I N  
06.63 IN 
l o r e 3  I N  

2 0 - S E C  
A V G  

1 0 1  0.9 
910.4 
892.3 
908.7 

587.5 
~ 2 8 . 9  

1017.5 

1001.9 
937.8 
4 1 1  01 
547.4 
969 6 
967.3 
925.8 
935.0 
921 0 1  
576.4 
452. 3 
450.0 

DUCT TbERMOCOUPLES 
DUCT WALL TC.CH 3 e . i ~  IN(DEG I=) 872.3 
DUCT WALL TC.CH 52.19 I N  864.8 
DUCT WALL TCgCH 2e.21 I N  884.7 
DUCT WALL TC-CC; 41.21 IN 876.3 
DUCT WALL T C - C H  4 4 9 2 1  I N  880.8 

TEST S E C T I O N  F O U I I h G  7HERMOCOUPLES 
T S  SHELL-BOT(CEG F )  E 4 3 0 6  
T S  GUARO HTR-BCT 820.3 
T S  HTR-BOT 775.4 
T S  SHELL-LOW CTR e79.a 
TS GUARD HTR-LOW CTR 868.9 

T S  GUARO HTR-UP CTR 891.4 

TS HTR-LOW CTR 771 1 
T S  SHELL-UP CTR 918.9 

T S  HTR-UP CTR e43.5 
T S  SHELL-TOP 538.7 
T S  GUARD HTR-TOP 924.3 
TS HTR-TOP e 5 1  0 9  

REFERENCE BOX TPERMGCCUPLES 
150 DEG R E F  EOX l ( 0 E G  F) 150.5 
150 OEG R E F  EOX 2 151 0 3  
150 DEG R E F  E C X  2 154 6 
150 DEG R E F  EOX 9 152.4 
150 DEG R E F  € O X  5 151 0 1  

MISCELLANEOUS 
SOD PUMP SFEED(RPM) 2e21.3 
E X P A N S I O N  TANK L E V E L (  Y. FULL) 73.5 

S T D  
DEV 

0.4 
0.2 
0.3 
0.2 
0 . 3  
0.4 
0.5 
0.4 
0.4 
0.1 
0.3 
0.2 
0.5 
0.4 
0.2 
0.2 
0.7 
0.3 
0.3 

0.4 
0.2 
0.1 
0.3 
0 e 4  

1.5 
0.6 
0.3 
0.3 
0.3 
0.5 

0.3 
0.3 
0.5 
0.2 
0.4 

0.8 

0.3 
0.3 
0.3 
00 5 
0.4 

36.9 
0.1 

NORMAL1 ZED 
TEMP 

1.64 
0.69 
0.52 
0.68 
1.70 
1.42 
0.87 
1.55 
0.95 
0.70 
1.04 
1 -25  
1.23 
0.84 
0.92 
0.79 
1.31 
1.09 
1-06 

0.33 
0.26 
0.45 
0.37 
0.41 

9 

. 

c 

8 

* 

. 
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T E S T  S E R I E S  l O ( B U N D L E  3 C l  ; T E S T  11 RUN 125 03/08/78 11 42 54 

v 

c 

C O N D I T I O N S :  
T E S T  S E C T I O N  FLOW: 4.64 L / S  (73.3 GPM) 
T E S T  S E C T I C N  POWER 

19 CENTRAL HEATERS: 281.4 KW (27.8 KW/M/RODl ( 8.5 KW/FT/ROD) 
12 EDGE HEATERS: 160.9 K h  (25.1 KW/M/ROD) ( 7.7  KW/FT/POD) 
T O T A L ( 3 1  hEATERS) :  442.2 KW 

T E S T  S E C T I O N  I N L E T  TEMPERATURE: 
T E S T  S E C T I O N  C U T L E T  TEMPERATURE: 

584 DEG C (1084 DEG F) 
673 DEG C (1244 DEG F) 

HE A T  BAL AN CE : 

HEAT I N P U T  FROM 3 1  F U E L  P I N  SIMULATORS:  442.2 KW 
HEAT ABSORBED B Y  I C D I U M =  

Y. OF I N P U T  HEAT ACCOUNTED FOR: 95.3 x 
FLOW X S P o h E A T  > ( T S  OUT TEMP - T S  I N  TEMP) 421.3 U W  

I NSTR UMENT 2 0-SEC ST D 
A VG DEV 

. 

HEATER POWER-CENTRAL RCDS(KW) 
HTR POWER I N  RCD 1 14.8 0.0 
HTR POWER I N  G O D S  8.9910 44 06 0.0 
HTR POWER I N  RODS 14.15916 44.7 0. 0 
HTR POWER I N  RODS 2.3911919 59.1 0.0 
HTR POWER I N  RODS 5.6913917 59.1 0.0 
HTR POWER IN R O D S  4.7.12+18 59.1 0. 0 

HEATER POWER-EDGE ROCStKW 1 
HTR POWER I N  R O D S  30931 26.8 0. 0 
HTR POWER I N  RODS 2 4 9 2 5 . 2 7 9 2 8  53.5 0. 0 
HTR POWER I N  RODS 33934 26.8 0.1 
HTR POWER I N  RODS 21.22936937 53.8 0.0 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N <  GPM) 73.3 0.1 
TS FLOW OUTCGFM) 74.5 0.2 
T S  BYPASS F L O h ( C P M )  -0.1 0.1 
LOOP FLOW TOTAL(  GPM 1 73.0 0.5 
R A D I A T O R  A I R  FLOln(CFM) 16.6 0.9 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  87.6 0.1 
T S  OUT P R E S S ( P S I G 1  8.2 0.1 
PUMP OUT P R E E I ( P S 1 G )  84.7 0.1 
T S  L I N E  PRESS I N ( P S 1 G )  88.6 0.1 
E X P  TANK ARGON PRESS(PS1G)  4.9 0.1 
T S  B Y P  L I N E  PRESS I N t P S I G )  89.6 0.1 
T S  B Y P  L I N E  PRESS O L T ( P S 1 C )  8.9 0.1 
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Test 11, run  125 ( con t inued)  

I N S T R  UM E N T  20-SEC ST D N O R M A L  I ZED 
A VG O E V  T E M P  

L O O P  THERMOCOUPLES 
TEST SFCT I N L E T  W E L L t D E G  F )  1084.6 0.8 
TEST SECT CUTLET h E C L ( 0 E G  F )  1244.4 0.4 
PUMP I N  P I P E  kALL TC 1076.9 4.6 
PUMP OUT P I P E  NALL TC 1076.6 0.4 
RAD I N  P I P E  W A L L  TC 1154.2 8.1 
RAD OUT P I P E  C A L L  TC 1079.2 1.4 

HE AT ER I NT ERN A L  T t- ERMOCOUPLE S 
HTR T C  I N  HTR OE912AB I N ( D E G  F) 
HTR T C  I N  PTR 13912AB I N  
HTR TC I N  HTR 18912AB I N  
HTR TC I N  HTR 22912AB I N  
HTR T C  IN HTR 0e,12~c I N  
HTR T C  I N  HTR 13912BC I N  
HTR T C  I N  HTR le912BC I N  
HTR TC I N  I-TR P2r12eC I N  
HTR T C  I N  hTR QS915AB I N  
HTR TC I N  PTR 10915AB I N  
HTR TC I N  HTR 1E9158C I N  
HTR T C  I N  PTR 25915BC I N  
HTR T C  I N  t-TR 02915.1 I N  
HTR TC I N  hTR 03915.1 I N  
HTR TC I N  t-TR 06915.1 I N  
HTR T C  I N  HTR 15915.1 I N  
HTR T C  I N  HTR 24915.1 I N  
HTR T C  I N  HTR 73915.1 I N  
HTR TC I N  HTR 36915.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  bTR 0391504 I N  
HTP T C  I N  t-TR 06915.4 I N  
HTR T C  I N  t-TR 15915.4 I N  
HTR TC I N  HTR 24915.4 I N  
HTR T C  I N  HTR 3391504 I N  
HTR T C  I N  HTR 34915.4 I N  
HTR TC I N  HTR 36.1504 I N  
WTR T C  I N  PTR 02915.6 I N  
HTR TC I N  PTR 03915.6 I N  
HTR T C  I N  PTR 0691506 I N  
HTR TC I N  t-TR 15915.6 I N  
HTR T C  I N  HTR 24915.6 I N  
HTR T C  I N  HTR 33915.6 I N  
HTR T C  I N  HTR 34915.E I N  
HTR TC I N  hTR 36915.6 I N  
HTR TC I N  k T R  C3115oS I N  
HTR TC I N  HTR C6.1504 I N  
HTR TC I N  h T R  12915.9 I N  
HTR T C  I N  hTR 24.1504 I N  
HTR T C  I N  bTR 33915.5 I N  

1261.3 
1.248. a 
1263.7 
1246.0 
1253.6 
1251.1 
1265.3 
1242.7 
1292.9 
12840 1 
1276.0 
1259.2 
1314.6 
1317.4 
1322.3 
1305. 1 
1271.8 
127201 
1264.9 
1335.9 
13350 8 
1326.6 
1292.0 
1289.8 
1274.5 
1264.8 
1263. 5 
1334.2 
1329.6 
1344.2 
1287. 4 
1285.6 
1272.0 
1269.6 
1255.1 
1299.1 
1347.5 
1282.8 
1288.2 
1267.8 

0.5 
0.4 
0.3 
0.4 
0.3 
0.3 
0.3 
0.5 
0.3 
0.4 
0.4 
0.4 
0.7 
0.8 
0.4 
0.7 
0.4 
0.3 
0.4 
0.7 
0.4 
0.5 
0.3 
0.4 
0.2 
2.2 
1.7 
006 
0.4 
0.6 
0.4 
0.4 
0 02 
1.1 
0.4 
0.6 
0.4 
0.6 
0.4 
0.2 

1.11 
1.03 
1.12 
1.01 
1.06 
1.04 
1-13 
0 099 
1.30 
1.25 
1.20 
1.09 
1.44 
1.46 
1.49 
1.38 
1.17 
1.17 
1.13 
1-57 
1.57 
1.51 
1.30 
1.28 
1.19 
1.13 
1.12 
1.56 
1.53 
1.62 
1.27 
1.26 
1.17 
1.16 
1.07 
1.34 
1.65 
1.24 
1.27 
1.15 

8 

0 

* 

9 
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Test 11, run  125 (continued) 

INSTRUMENT 
? 

* 

. 

. 
* 

L 

a * 

HTR T C  IN HTR 3491519 IN 
HTR T C  IN HTR 36,150’2 IN 
HTP T C  IN FTR 04,1601 IN 
HTR T C  IN FTR O5.16rl IN 
HTR TC IN HTR 07916.1 IN 
HTR T C  IN ETR 21916.1 IN 
HTR T C  IN F T R  27,1601 IN 
HTR T C  IN HTR 09,1604 IN 
HTR T C  IN FTR 05.1604 IN 
HTR T C  IN h T R  07916.4 IN 
HTR TC IN HTR 21916.4 IN 
HTR T C  IN F T R  27916.4 IN 
HTR T C  IN HTR 04.1606 IN 
HTR T C  IN h T R  05916.6 IN 
HTR TC IN HTR 07916.6 IN 
HTR T C  IN PTR 21916.6 IN 
HTR T C  IN HTR 27916.6 IN 
HTR TC IN h T R  04,1605 IN 
HTR TC IN HTR C7916.9 IN 
HTR T C  IN h T R  21.1609 IN 
HTR T C  IN HTR 27.1605 IN 
HTR T C  IN HTR ll918AB IN 
HTR T C  IN HTR 12918AB IN 
HTR T C  IN h T R  14918AB IN 
HTR TC IN HTR 30.18AB IN 
HTR T C  IN HTR llrl€!6C IN 
HTR T C  IN HTR 12918eC IN 
HTR T C  IN HTR 14r189C IN 
HTR T C  IN HTR 17.18BC IN 
HTR T C  IN h T R  3 C r l 8 6 C  IN 

W I R E  WRAP THERMCCCbPLES 
W W  TC O N  HTR 129-1 IN(DEG F )  
W W  TC O N  HTR 1€*-1 IN 
W W  TC ON HTR 12.01 IN 
W W  TC ON HTR 16.04 IN 
W W  TC ON HTR 04.11 IN 
W W  T C  O N  HTR 05.11 IN 
W W  TC O N  HTR 12.11 IN 
W W  TC O N  HTR 17.11 IN 
W W  TC ON HTR 2E.11 XN 
W W  T C  O N  HTR 21.11 IN 
W W  TC ON HTR 02,lZ IN 
WW TC O N  HTR 11913 IN 
W W  T C  O N  HTR 13.12 IN 
W W  TC ON HTR 15.12 IN 
W W  TC O N  HTR 17.12 IN 
W W  TC ON HTR 22.12 IN 
W W  T C  O N  HTR 01.15 IN 
W W  T C  O N  HTR 03915 I N  

20-SEC 
A V G  

1263.5 
1251.9 
1321.3 
1319.4 
1325.2 
1272.0 
1286.2 
1325.7 
1322.2 
1325.5 
1275.7 
1290.7 
1324.7 
1323.1 
1319.6 
1275.3 
1287.9 
1321.9 
1316.9 
1273.6 
1282.7 
1317.7 
1308.0 
1278.5 
1309.9 
1316.7 
1306.6 
1282.1 
1312.1 
1298.9 

1088 06 
1088.3 
1103.3 
1181 0 1  
1202.4 
1190.2 
1197.3 
1193.2 
1182.9 
1187.0 
1208.0 
1214.5 
1209.6 
1212.8 
1212.5 
1196.8 
1234.7 
1227.7 

ST D 
DEV 

0.9 
0.4 
0.4 
0.4 
0.5 
01 4 
0.3 
0.4 
0.3 
0.7 
0. 9 
0.4 
1 .7  
0.5 
0.5 
0.3 
0.2 
0.4 
0.4 
0.4 
0.4 
0.5 
0.3 
0.4 
0.4 
0.5 
0.4 
0 03 
0.3 
0.3 

0.3 
0.4 
10.6 

0.4 
0.5 
0.3 
0.4 
0.4 
0 03 
0.4 
0.5 
0.6 
0.4 
0.3 
0.4 
0.5 
0.4 
0.3 

NORMAL I ZE 0 
TEMP 

1.12 
1.05 
1.48 
1.47 
1.51 
1 - 1 7  
1.26 
1.51 
1.49 
1.51 
1.20 
1.29 
1.50 
1.49 
1.47 
1.19 
1.27 
1.48 
1.45 
1.18 
1-24 
1.46 
1.40 
1.21 
1.41 
1-45 
1.39 
1.24 
1.42 
1-34 

0.02 
0.02 
0.12 
0.60 
0.74 
0.66 
0.71 
0.68 
0.62 
0.64 
0 .77  
0.81 
0.78 
0.80 
0.80 
0.70 
0 094 
0.90 
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Test 11, run  125 (cont inued)  

I N S  TR UM E N 1  

W W  T C  ON HTR 22.21 
W W  TC ON HTR 24.21 
W W  TC ON HTR 04.21 
W W  TC ON HTR C9.22 
W W  T C  O N  HTR 14.22 
W W  TC ON HTR 24.22 
W W  TC ON HTR 28.22 
W W  TC ON HTR 21.23 
W W  TC ON ROD Clr2E 
W W  TC ON R O D  C2.25 
W W  TC ON R C D  C5.25 
W %  TC ON ROD CP.25 
W W  TC ON ROD 14.25 
W W  TC ON RCD C4.27 
W W  TC ON HTR Oe.15 
W W  TC ON HTR 10.15 
W W  TC ON HTR 15.15 
W W  TC ON HTR 14.15 
W W  T C  ON HTR 25.15 
W W  TC ON HTR 16.15 
W W  TC ON HTR 01.17 
W W  TC A J  HTR 02.17 
W W  TC O P  HTR C 2 . 1 7  
W W  TC ON HTR OP.17 
W W  T C  ON HTR 10.17 
W W  TC O N  HTR 11.17 
W W  TC ON HTR 1E.17 
W W  TC ON HTR 1S.17 
W W  T C  ON HTR 21-17 
W W  T C  ON HTR 22.17 
W W  T C  ON HTR 22.17  
W W  TC O N  HTR 27.17 
W W  TC ON HTR 0f5.14 
W W  T C  A J  HTF! 07.15 
W W  TC O P  HTR 07.19 
W W  T C  ON HTR 05.1S 
W W  TC ON HVR 14.14 
W W  TC ON HTR 18.19 
W W  TC ON HTR 27.15 
W W  TC ON HTR 20.19 
W W  TC ON HTR 24. IS 
W W  TC ON HTR 26.15 
W W  T C  ON HTR 27.15 
W W  T C  ON HTR 05.21 
W W  TC O N  HTR 00921 
W W  T C  ON HTR 21.21 
W W  TC ON HTR 24.21 
W W  TC ON HTR 25.21 
W W  TC ON HTR 27.21 
W W  T C  ON HTR 20.21 
W W  T C  O N  RCD C7.27 
W W  T C  ON RCD 12.27 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I F (  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC 
A V G  

1254.3 
1232.0 
1289.5 
1254.5 
1259.8 
1217.6 
1237.4 
1218.1 
1286.6 
1252.2 
1265.7 
1216.8 
1235.2 
126005 
1222.3 
1223.0 
1228.3 
1226.7 
1185.3 
1169.5 
1261.0 
1239.8 
124605 
1233.0 
1232.1 
1227.9 
1240.1 
1240.7 
1217.0 
1239.7 
1188.9 
1211.5 
1287.9 
1259. 7 
1268.0 
1256.9 
1238.8 
1255.3 
1 197.1 
1204.8 
1237.3 
1231.5 
1208.1 
1296.0 
1298.2 
1230.0 
1215.1 
1202. 8 
1228.1 
1247.9 
1273.9 
1228.7 

ST D 
D E V  

0.4 
0.3 
0.5 
0.3 
0.5 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.5 
0.2 
0.3 
0.4 
0.6 
0.4 
0.4 
0.6 
0.5 
0.3 
1.0 
0-4 
0.4 
0.4 
0.4 
0.4 
0.6 
0.6 
0.5 
0.4 
0.2 
0.3 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.3 
0.5 
0.4 
0 04 
0.4 
0.3 

NORMALIZED 
TEMP 

1.06 
0.92 
1.28 
1.06 
1.10 
0.83 
0.96 
0.84 
1.26 
1.05 
1.13 
0.83 
0.94 
1.10 
0.86 
0.87 
0.90 
0.89 
0.63 
0.53 
1.10 
0.97 
1.01 
0.93 
0.92 
0.90 
0.97 
0.98 
0.83 
0.97 
0.65 
0.79 
1.27 
1.10 
1-15 
1 - 0 8  
0.96 
1.07 
0.70 
0.75 
0.96 
0.92 
0.77 
1.32 
1-34 
0.91 
0.82 
0 074 
0.90 
1.02 
1.18 
0.90 

b 

0 
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Test 11, run 125 (continued) 

. 

. 

INSTRUMENT 

W W  T C  ON RUD 16.27 IN 
W W  TC O N  ROD l e 1 2 7  IN 
W W  T C  O N  ROD 0 2 9 2 F  I N  
W W  TC O N  ROD 06.25 IN 
W W  T C  O N  ROD 10.25 I N  
W W  TC O N  ROD 01.27 IN 
W M  T C  O N  ROD C2.37 I N  
W W  T C  O N  RCD Ce.37 I N  
W W  TC ON ROD 14.17 IN 
W W  TC O N  RCD 04.51 IN 
W W  TC ON ROD 07.51 IN 
W W  TC O N  ROD 12.51 I N  
W W  TC O N  RCD 1E.51 IN 
W W  TC O N  R C D  l & * E l  I N  
W W  T C  O N  ROD 02.6,3 IN 
W W  TC ON ROD G6.63 IN 
WW TC O N  RCD 1 O r E Z  IN 

20-SEC 
AVG 

1213.0 
1228.6 
1276.3 
1265.2 
1234.3 
1273.3 
1238.7 
1230.4 
1250.4 
1255.3 
1 2 5 6 0 3  
1235.8 
1238.9 
1233.1 
1258.3 
1248.3 
1246.8 

DUCT T h E R M O C O L P L E I  
DUCT WALL T C t C H  38.19 I N ( D E G  F) 1182.2 
DUCT WALL T C q C H  52.19 I N  1184.5 
DUCT WALL T C q C F  2E.21 I N  1203.1 
DUCT WALL TC.CH 41.21 I N  1206 06 
DUCT k A L L  T C e C k  44.21 IN 1202.0 

T E S T  S E C T I C N  hOLIINC THERMOCOUPLES 
TS 
TS 
T S  
T S  
T S  
TS 
T S  
T S  
T S  
T S  
TS 
T S  

SHELL-BGT(CEG F )  
GUARD HTR-@CT 
HTR- BOT 
SHELL-LCW CTR 
GUARD HTR-LCln CTR 
HTR-LOW C T R  
SWELL-UP CTR 
GUARD HTR-UP CTR 
HTR-UP CTR 
SHELL-  T GP 
GUARD HTR-TOP 
HTR-TOP 

REFERENCE aox TFERMCCOLPLES 
150 DEG R E F  EQX l (DEG F) 
150 OEG REF €OX 2 
150 DEG R E F  EOX t 
150 DEG R E F  EOX 4 
150 DEG R E F  EOX 5 

MISCELLANEOUS 
SOD PUMP SPEED(RPM1 
EXPANSION TANK LEVEL( X FULL) 

1089. a 
989. a 
e94 . a 

1180.1 
1129.9 

994.5 
1231.5 
1137.0 
1043.0 
1241.1 
1 167- 1 
1069.2 

150.5 
151 0 3  
154.0 
152.4 
151 0 2  

2752.9 
72.8 

ST D 
DEV 

0.4 
0.2 
O m 3  
0.3 
0.4 
0.4 
0.5 
0.3 
0. 5 
0.2 
0.6 
0.4 
0.4 
0.4 
0.4  
0.4 
0.3 

0.3 
0.2 
0.4 
0.4 
0.2 

2.7 
1.9 

0.4 
0.3 
0.7 
0.5 
0.4 
0.2 
0.3 
0.3 
0.4 

0.8 

0.3 
0.2 
0.4 
0.4 
0.2 

30.5 
0.2 

NORMAL1 ZED 
TEMP 

0.80 
0.90 
1.20 
1.13 
0.94 
1.18 
0.96 
0.91 
1.04 
1.07 
1.07 
0.95 
0.97 
0.93 
1.09 
1.02 
1.01 

0.61 
0 0 6 2  
0.74 
0.76 
0.73 
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TEST S E R I E S  l C ( B U N 0 L E  3 C ) ;  TEST 1 1  RUN 126 03/08/78 12 21 0 

C O N D I T I O N S :  
T E S T  S E C T I C N  FLOW: 4.60 L / S  (72.7 GPM) 
TEST S E C T I C N  PCWER 

19 CENTRAL kEATERS: 281-1 KW (27.7 KW/M/R00) ( 8.5 KW/FT/ROD) 
12 EOGE HEATERS: 176.7 KW (27.6 KW/M/ROD) ( 8.4 KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  457.7 KW 

TEST S E C T I C N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE Z 

HE AT B A L  AN CE : 

HEAT I N P U T  FRCM ?1 F L E L  P I N  SIMULATORS: 
HEAT ABSORBEO @ Y  SCCIUFn= 

X O F  I N P U T  HEAT ACCOUNTED FCR:  
F L O W  X SP-HEAT > ( T S  OUT TEMP 

INSTRUMENT 

HEATER POkER-CENTRAL T ; O D S ( K h )  
HTR POWER I N  ROD 1 
HTR POWER I N  RODS 8.9910 
HTR POWER I N  ROOS 14*15,16 
HTR POWER I N  R O D S  2r3911.19 
HTR POWER I N  RODS 5r6913.17 
HTR POWER I N  R O O 5  497912918 

HEATER POWER-EDGE ROCS<KW) 
HTR POWER I N  RODS 30931 
HTR POWER I N  GOES 24925927928 
HTR POWER I N  R C O S  33934 
HTR POWER I N  RODS 21922.36937 

FLOWS 
TEST S E C T I C N ( T 5 )  F L O W  I N ( G P M )  
T S  F L O W  OUT(GPM1 
T S  BYPASS FLCW(CFM1 
LOOP FLOW TOTAL(  GPM) 
R A D I A T O R  A I P  F L O k ( C F M )  

PRESSURES 
T S  I N  P R E S S < P S I G )  
T S  OUT P R E S S t P S I G )  
PUMP OUT P R E S S ( P S 1 C )  
T S  L I N E  PRESS I N ( P S 1 G )  
EXP TANK ARGON P R E S S t P S I G )  
T S  B Y P  L I N E  PRESS I N f P S I G )  
T S  B Y P  L I N E  PRESS O L T ( P S I C )  

598 DEG C (1109 DEG F) 
691 DEG C (1276 DEG F) 

- T S  I N  TEMP) 

EO-SEC 
A V G  

14.8 
44.5 
44.7 
59.1 
58.9 
59.1 

28.8 
58 04 
29.7 
59.9 

72.7 
74.0 
0.1 

72.4 
16.5 

87.3 
8.2 
84.4 
88.0 
4.8 
89.1 
9.0 

ST D 
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.1 
0.4 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

457.7 KW 

436.4 KW 
95.3 x 

b 

. 
6 

b 
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Test 11, run 126  (continued) 

INSTRUMEhT 

Y 

* 

20-SEC 
A VG 

LOOP THERMCCOUPLES 
TEST SECT INLET hELL<DEG F) 1109.4 
TEST SECT OUTLET bELL<DEG FI 1276.8 
PUMP IN  P I P E  W A L L  TC 110209  
PUMP OUT P I P E  * A L L  T C  1101.8 
RAD I N  P IPE W A L L  T C  1183.7 
RAD OUT P I P E  kALL TC 1104.7 

hEATER INTERNAL TFERMOCOUPLES 
HTR TC I N  HTR Oe912AB IN(DEC F) 
HTR TC I N  t-TR 13912AB I N  
HTR TC I N  HTR 18912AB I N  
HTR TC I N  hTR 22912AB I N  
HTR TC I N  FTR CEs128C I N  
HTR TC IN HTR i3,12ec IN 
HTR TC I N  PTR l e r 1 2 8 C  I N  
HTR T C  I N  FTR 22r12BC I N  
HTR TC I N  HTR 04915AB I N  
HTR TC I N  hTR 10915AB I N  
HTR TC I N  HTR 169158C I N  
HTR TC I N  bTR 25915BC I N  
HTR TC I N  FTR C2915.1 I N  
HTR TC I N  FTR 03915.1 I N  
HTR TC I N  FTR C6915.1 I N  
HTR TC I N  HTR 1 5 ~ 1 5 . 1  I N  
HTR TC I N  HTR 24915.1 I N  
HTR TC I N  HTR 23,1501 I N  
HTR TC I N  WTR 36915.1 I N  
HTR TC I N  HTR C2915.4 I N  
HTR TC I N  FTR 0 3 9 1 5 r 4  I N  
HTR T C  IN HTR ~16.15.4 IN 
HTR TC I N  FTR 1 5 ~ 1 5 . 4  I N  
HTR TC I N  FTR 44915.4 I N  
HTR TC I N  HTR 33915.4 I N  
HTR TC I N  hTR 34915.4 I N  
HTR TC I N  HTR 36912.4 I N  
HTR TC I N  HTR 02915.6 I N  
HTR TC I N  HTR C3915.6 I N  
HTR TC I N  HTR 06915.6 I N  
HTR TC I N  HTR 1E.15.6 I N  
t-TR TC I N  t-TR 24915.6 I N  
HTR TC I N  PTR 33,1506 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  HTR 36,1506 I N  
HTR T C  I N  HTR C3915.4 I N  
HTR TC I N  FTR C6915rS I N  
HTR TC I N  FTR 15915.9 I N  
HTR TC I N  FTR 54915.4 I N  
HTR TC I N  HTR 33915rS  I N  

1288.7 
1277.2 
1292.8 
1282.5 
1281 1 
1279.6 
1294.1 
1279.1 
1322.2 
1311.3 
1306.6 
1297.1 
1340.3 
1347. a 
1342.8 
1335.4 
1308.9 
131 1.4 
1306.6 
1355.1 
1360.9 
1346.8 
1320.9 
1 3 2 9 0 4  
131400  
1302.7 
1305.0 
1353.3 
1354.8 
1366.6 
1316.4 
1326.2 
1310.7 
1307. 0 
1295.9 
132503  
1386.9 
1309.7 
1329. 1 
1306.4 

STD NORMAL1 ZED 
DEV TEMP 

0.4 
0.5 
4.8 
0.3 
8.6 
1.5 

0.5 
0.4 
0.4 
0.5 
0.3 
1.0 
0.5 
0.4 
0.3 
0.4 
0.5 
0.2 
0.7 
0.8 
0.5 
0 0 4  
0.1 
0.2 
0.4 
0.5 
0.7 
0.7  
0.5 
0.4 
0.3 
0.5 
0.9 
0.5 
0.7 
0.4 
0.2 
0.4 
0.3 
0 . 5  
0.5 
0.6 
0.5 
0.5 
0.3 
0.2 

1.07 
1.00 
1.10 
1 - 0 3  
1.03 
1.02 
1.10 
1.01 
1.27 
1.21 
1 - 1 8  
1.12 
1.38 
1.42 
1.39 
1.35 
1.19 
1.21 
1.18 
1.47 
1.50 
1 - 4 2  
1.26 
1.31 
1.22 
1.15 
1.17 
1.46 
1.47 
1.54 
1 - 2 4  
1.30 
1.20 
1.18 
1.11 
1.29 
1.66 
1.20 
1.31 
1 - 1 8  



258 

Test 11, run 126 ( con t inued)  

I N S T R U M E N T  

HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
H T 4  T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  

HTR 
VT R 
HTR 
HTR 
I-TR 
h T R  
P TR 
P TR 
HTR 
I-TR 
l iTR  
I-TR 

I-TR 
h T R  
bTR 
h T R  
HTR 
h T R  
I-TR 
h TR 
r T R  
H TR 
h T R  
HTR 
HTR 
FTR 
h T R  
HTR 
t iTR 
WTR 

34.150s 
36.15.S 
04*1E.1 
05916.1 
07.1E.1 
21.16.1 
27.1601 
04. 16.4 
05,16r4 
07.1604 
21.1604 
27.1604 
04.lE.6 
0 5 ,  16 .e 
C79 16.6 
21.1606 
27116.6 
049 16.9 
07.160'2 
21.16.S 
27.16.S 
1 1  9 18AB 
12918AB 
14rlEAB 
30, leAB 
11. imc 
12, ieec 
14. ieec 
1 7 . 1 a x  
30,lEEC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP T E E R M O C O U P L E S  
W W  TC O N  HTR 129-1 I N ( D E G  F )  
W W  TC O N  HTR 10.-1 I N  
W W  T C  O N  HTR 12-01 I N  
W W  TC O N  HTR 16.0s I N  
W W  TC O N  HTR C4.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC O N  HTR l t r l l  I N  
WU T C  O N  H T R  17.11 I N  
W W  T C  O N  HTR r e e l l  I N  
W W  TC O N  HTR 31.11 I N  
W W  T C  O N  HTR 03.12 I N  
W W  TC O N  HTR 11.12 I N  
W W  T C  O N  HTR 12.12 I N  
W W  TC O N  HTR 15.13 I N  
W W  T C  O N  HTR 17.17 I N  
W W  TC O N  HTR 22.13 I N  
W W  T C  O N  HTR 01.15 I N  
W W  TC O N  HTR 02.15 I N  

EO-SEC 
A V G  

1301.3 
1293.1 
1346.6 
1346.5 
1349.2 
1312.5 
1323.6 
134907 
1349.1 
1349.0 
1316.4 
1328.8 
1347.2 
1349.3 
1341 08 
1317.6 
132504 
1343.9 
1339.6 
1316.0 
1320.2 
1341.7 
1335.7 
1307.5 
1348.5 
1340.7 
133406 
1311.4 
1341.4 
1335.4 

1114.2 
1113.3 
1128.5 
1208.1 
1229.0 
1215.3 
1223.6 
1221 04 
1212.9 
1219.4 
1227.4 
1241.4 
1237.2 
1241 03 
1241 09 
1231 09 
1262.8 
1254.3 

ST D 
O E V  

0.3 
0.3 
0.6 
0.4 
0.3 
0.4 
0.4 
0.5 
0.3 
0.4 
0.6 
0.4 
0.5 
0.3 
0.2 
0.5 
0.4 
0.5 
0.4 
0.4 
0.4 
0.5 
0 03 
0.7 
0.3 
0 . 5  
0.5 
0.4 
0.4  
0 09 

0.4 
0.3 

35.1 
0.4 
0.5 
0.1 
0 . 4  
0.4 
0.5 
0.3 
0.4 
0.5 
0.4 
0.4 
0.3 
0.3 
0 . 3  
0.4 

N O R M A L 1  ZED 
TEMP 

1.15 
1.10 
1 042 
1.42 
1.43 
1.21 
1.28 
1.44 
1.43 
1.43 
1.24 
1.31 
1.42 
1.43 
1-39 
1.24 
1.29 
1.40 
1.37 
1.23 
1.26 
1.39 
1.35 
1-18 
1 e 4 3  

1.38 
1.35 
1.21 
1.39 
1.35 

0.03 
0.02 
0.11 
0.59 
0.71 
0.63 
0.68 
0 067 
0.62 
0.66 
0 070 
0.79 
0.76 
0.79 
0.79 
0.73 
0 092 
0.87 

. 

s 

c 

II 

b 
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Test 11, run  1 2 6  (cont inued)  

t 

* 

. 

L 

* 

0 

INSTRUMENT 

W W  TC ON HTR Oe.15 
W W  TC ON HTR 10.15 
W W  TC O N  HTR 15.15 
W W  T C  ON HTR 1S.15 
W W  TC ON HTR Z C . 1 E  
W W  T C  ON HTR ZEr15 
W W  TC ON HTR C1.17 
W W  TC A J  HTR 02.17 
W W  TC O P  HTR 02 .17  
W W  T C  ON HTR CE.17 
W W  T C  ON HTR 10917 
W W  TC ON HTR 11.17 
W W  TC ON HTR l e917  
W W  TC ON HTR 19.17 
W W  TC ON HTR 21.17  
W W  TC ON HTR 22.17 
W W  TC O N  HTR 22 .17  
W W  TC ON HTR 37.17  
W W  TC ON HTR 06.14 
W W  TC A J  HTR 07.19 
W W  TC O P  HTR 07.15  
W W  TC ON HTR O S 9 1 5  
W W  TC ON HTR 14.15  
W W  TC ON HTR l e . 1 5  
W W  TC ON HTR 2 7 . 1 s  
W W  TC ON HTR 20.1S 
W W  TC O N  HTR 24.14  
W W  TC ON HTR 2 6 ~ 1 5  
W W  TC ON H T R  2791s  
W W  TC O N  HTR 05 .21  
W W  TC ON HTR CE.21 
W W  T C  O N  HTR 21.21  
W W  T C  ON HTR 24.21 
W W  TC ON HTR 25.21 
W W  TC ON HTR 27.21  
W W  TC O N  HTR 20.21 
W W  TC ON HTR 33.21  
W W  TC ON HTR 34.21 
W W  TC ON HTR C4.22 
W W  TC ON HTR 09.23  
W W  T C  ON HTR 14.22 
W W  TC O N  HTR 24.22 
W W  TC ON HTR 2E.22 
W W  TC ON HTR 21 .23  
W W  TC ON R O O  01.25 
W W  TC ON ROO 02 .25  
W W  T C  O N  ROD CE.25 
W W  T C  ON ROD C8.25 
W W  TC ON ROD 14.22 
W W  TC O N  ROC C4.27 
W W  TC ON ROD 07 .27  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0 - S E C  
A V G  

1252.0 
1251.0 
1257.6 
1255.3 
1216.7 
1203.2 
1285.1 
1268.4 
1274.4 
1261.6 
1262.4 
1255.4 
1268.0 
1268.6 
1255.9 
1272.6 
1224.2 
1247.8 
1316.7 
128509 
1294.0 
1285.3 
1268.6 
1284.6 
1233.1 
1240.8 
1270.4 
1267.0 
1242.8 
1323.4 
1226. 1 
1268.1 
1251 08 
1237.0 
1204.5 
1282.0 
1291.1 
1268.2 
1315.6 
1288.4 
1290. 0 
1253.9 
1267.3 
1251 08 
1314.3 
1282.8 
1295.5 
1251.7 
1271.1 
1289.4 
1302.9 

NORMAL1 ZED STD 
DEV TEMP 

0 .4  
0.5 
0.4 
0.2 
0.4 
0 0 4  
0 07  
O m 4  
0.4 
0.4 
0.5 
0 . 3  
0.4 
0.5 
0.7 
0.5 
0.4 
0 . 2  
0 . 4  
0 .6  
0 . 5  
0.4 
0 . 2  
0.3 
0.4 
0 . 4  
0 . 4  
0.3 
0 . 5  
0.4 
0.5  
0.4 
0.3 
1 . 1  
0.3 
0 .2  
0.4 
0 .4  
0.5 
0.4 
0 . 5  
0 . 4  
0.5 
0 0 3  
0.7 
0.6 
0.1 
Om4 
0.4 
0.3 
0 . 5  

0 .85  
0 .85  
0 . 8 9  
0 .87  
0 .64  
0.56 
1 005 
0.95 
0 .99  
0.91 
0 .91  
0 .87  
0 .95  
0 .95  
0 . 8 8  
0.98 
0 .69  
0 . 8 3  
1.24 
1.05 
1.10 
1 .05  
0 095 
1.05 
0 074 
0.70 
0 096 
0.94  
0.80 
1 .28  
1.29 
0 .95  
0 .85  
0.76 
0 .93  
1 - 0 3  
1 .09  
0.95 
1.23 
1.07  
1.08 
0 .86  
0.94 
0.85 
1 .22  
1.04 
1 . 1 1  
0.85 
0.97 
1.08  
1.16 
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Tes t  11, run  126  (continued) 

I NS TR U M  E NT 

W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC O N  RCD 
W W  TC O N  ROD 
W W  T C  ON RCD 
W W  TC O N  ROD 
W W  TC O N  RCD 
W W  TC O N  ROD 
k W  T C  ON ROD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC O N  RCD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 

12.27 I N  
1E.27 I N  
18.27 I N  
01.25 IN 
CE929 I N  
10.25 I N  
01.37 I N  
02.77 IN 
OE.37 I N  
14.37 I N  
C4.51 I N  
07-51 I N  
15.51 I N  
16-51 I N  
lE.51 I N  
oa,e3 I h  
00.€2 I N  
10.63 I N  

20-SEC STD 
AVG DEV 

1262.3 
1248.0 
1265.4 
1303.3 
1295.6 
1265.6 
1301.7 
127200 
1264.5 
1283.3 
1285.6 
1287.7 
1269.6 
1272.7 
1267.4 
1288.0 
1280.4 
1277.7 

0.5 
0. 4 
0.2 
0.4 
0.3 
0.6 
0.4 
0.5 
0.2 
0.5 
0.4 
0 04 
O m 6  
O m 3  
O m 4  
0.3 
0.2 
0.4 

DUCT THERMOCOUPLES 
GUCT W A L L  TCgCP Z E . 1 9  I N ( D E G  F) 1214.8 0.4 
DUCT k A L L  T C t C H  51.19 I N  1220.9 0.4 
DUCT WALL TC9CE 2e.21 I N  1238.3 0.4 
DUCT kALL T C q C F  42.21 I N  1241.2 0.3 
DUCT WALL T C I C h  44.21 I N  1239. 1 0.5 

TEST S E C T I O N  F O L I I N C  THERMOCOUPLES 
T S  SHELL--BOT(CEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTG 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

1115.4 
1011.9 
913.8 
122005 
1162 02 
1017. 1 
1267.1 
1164.6 
1065.2 
1274.6 
1196.1 
1090.4 

2.4 
1.0 
0.4 
0.4 
0.3 
0.5 
0 . 5  
0.2 
00 3 
0.4 
0.3 
0.4 

REFERENCE BOX TI-EGMCCOUPLES 
150 DEG R E F  E O X  l(DEG F )  15004 0.4 
150 DEG REF E O X  2 151.3 0.2 
150 DEG REF ECX I 154.3 0.4 
150 DEG R E F  E C X  4 152.4 0.4 
150 DEG R E F  E O X  5 150.9 0.4 

M I  SCELLANEOUS 
S O D  PUMP SPEEDfRPM)  2747.2 38.5 
E X P A N S I O N  TANK LEVEL(% F U L L )  71.9 1.3 

NORMAL1 ZED 
TEMP 

0091 
0.83 
0.93 
1.16 
1.11 
0.93 
1.15 
0.97 
0.93 
1-04 
1.05 
1.07 
0.96 
0.98 
0.94 
1.07 
1.02 
1.01 

0 063 
0m67 
0-77 
0.79 
0.77 

* 
# 

. 

z 

C 
I) 
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TEST S E R I E S  1 O(t3UNOLE 3C1: TEST 11 RUN 131 03/03/78 1 2  4 9  25 

. 

* 

0 * 

. 

CON0 I T I O N S :  
TEST S E C T I O N  F L O W :  2 - 7 7  L / S  ( 4 3 . 8  GPM) 
TEST S E C T I C N  FOInER 

19 CENTRAL HEATERS: 285.5 KW (28.2 KW/M/ROQ) ( 8.6 KW/FT/ROD) 
12 EDGE PEATERS: 0.0 KW ( 0.0 KW/M/ROD) ( 0-0 KW/FT/ROD) 
T O T A L ( 3 1  WEATERS): 285.5 K k  

TEST SECTION I N L E T  TEMPERATURE: 
TEST SECT I O N  OUTLET TEMPERATURE : 

h E A T  BALANCE: 

HEAT I N P U T  FROM 5 1  F L E L  P I N  SIMULATORS: 
HEAT ABSORBEO BY SCDIUM= 

X CF I N P U T  HEAT ACCOCNTED F O R :  
F L O W  X SPmbEAT X ( T S  OUT TEMP - TS I N  TEMP) 

4 4 4  DEG C ( 831 DEG F) 
538 D E G  C ( 1 0 0 1  OEG F) 

I N S  TR UM E N 1  20-SEC 
A V G  

HEATER POWER- CENTRAL R E D S (  K W 1 
HTR POWER I N  GOD 1 14.9 
HTR POWER I N  RODS 8 . 9 9 1 0  45.4 
HTR POWER I N  R C D S  1 4 . 1 5 9 1 6  45 03 
HTR POWER I N  RODS 2 . 3 9 1 1 9 1 9  59.8 
HTR POWER I N  RODS 5 9 6 9 1 3 . 1 7  60.2 
HTR POWER IN RCOS 4.7.12.18 59.9 

HEATER POWER-EOGE RCDS(KW) 
HTR POWER I N  RODS 3 0 9 3 1  -0.0 
HTR POWER I N  R O D S  2 4 . 2 5 9 2 7 9 2 8  -0.3 
HTR POWER I N  R C O S  3 3 . 3 4  -0.0 
HTR POWER I N  RODS 21.22936931 0.0 

FLGWS 
TEST S E C T I O N ( T S )  FLOW I N t G P M )  43.8 
T S  FLOW OUT(GPM1 44.5 
TS  BYPASS F L O k ( G P M 1  1.0 
LOOP FLOW TOTAL(  GPM) 43.2 
RADIATOR A I R  F L O h ( C F M I  11.1 

PRESSURES 
1.5 I N  P R E S S ( P S 1 G )  43 .8  
TS OUT P R E S S ( P f 1 G )  6- 8 
PUMP OUT P R E I S ( P S 1 G  1 39.9 
T S  L I N E  PRESS X N t P S I G )  43.1 
EXP TANK ARGCN P R E S S f P S I G )  3.4 

T S  BYP L I N E  PRESS O L T ( P S 1 G )  7.7 
TS BYP L I N E  PRESS I N f P S I G )  44.6 

STD 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0 . 0  
0.0 
0.0 

0.1 
0.2 
0.1 
0.3 
0.6 

0.1 
0.1 
0 .1  
0.1 
0.1 
0.1 
0. 1 

285.5 KW 

280.4 KW 
98.2 % 
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Test 11, run 131 (continued) 

INSTRUMENT STD NORMAL I ZE D 20-SEC 
A V G  DEV TEMP 

L O O P  THEPMOCOUPLES 
831 0 2  T F S T  SECT I N L E T  bELLCDEG F) 

TEST SECT OUTLET WELL(DEG F )  1001 02 
PUMP I N  P I P E  W A L L  TC e3205 
PUMP OUT P I P E  WALL. TC 825.5 
RAD I N  P I P E  $ALL T C  937.5 
RAD OUT PIPE * A L L  TC e260 9 

HE AT ER I NT ERN P L  T HER WOCOUPLE S 
HTR T C  I N  HTR 08.12AB I N ( D E G  F) 
HTR TC I N  HTR l l . 12AB I N  
HTR T C  I N  HTR 18912AB I N  
HTR TC I N  HTR 22912A8 I N  
HTR TC I N  HTR Oerl2BC I N  
HTR TC I N  HTG 13.12BC I N  
HTR TC I N  HTR lE.129C I N  
HTR T C  IN FTR 22.12ec I N  
HTR T C  I N  HTP OS.15AB I N  
HTR T C  I N  HTR 10915AB I N  
H I R  T C  I N  WTR 16.15BC I N  
HTR T C  I N  I’TR 2 5 r 1 5 B C  I N  
HTR T C  I N  HTR C2r15.1 I N  
HTR T C  I N  HTR C3.15.1 I N  
HTR T C  I N  HTR 06.1501 I N  
HTR TC I N  HTR 1 5 9 1 5 . 1  I N  
HTR T C  I N  r T R  ~ 4 ~ 1 5 . 1  I N  
HTR T C  I N  HTR 33915.1 I N  
HTR T C  I N  HTR 36915.1 I N  
HTR TC I N  HTR 0 2 ~ 1 5 . 4  I N  
HTR T C  I N  HTR 03.1504 I N  
I’TR T C  I N  FIR 06.1504 I N  
HTR TC I N  hTR 15.15-4 I N  
HTR T C  I N  HTR 24919.4 I N  
HTR T C  I N  I‘TR 33.1504 I N  
HTR TC I N  HTR 34915.4 I N  
HTR TC I N  HTR 36.1204 I N  
HTR TC I N  HTR 02915.6 I N  
HTR TC I N  k T R  03915.6 I N  
HTR TC I N  FTR 06.1506 I N  
HTR T C  I N  HTR 15.15.6 I N  
HTR T C  I N  HTR 24915.6 I N  
HTR T C  I N  HTR 23.15.6 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR 03915.9 I N  
HTR T C  IN HTR 06.15.F I N  
HTR T C  I N  HTR 15915.9 I N  
HTR T C  I N  HTR 24.1509 I N  
HTR TC I N  FTR 33915.4 I N  

1062.0 
1000.8 
1010.9 

932 4 
1056.0 

997 2 
1013.2 
933.2 

1111.9 
1100.4 
1034.5 

894.4 
1154.3 
1177.1 
1174.4 
1138.8 

966.4 
544.5 
913.5 

1187.2 
1198.1 
1178.8 
1130.8 

964.7 
S48.6 
575 0 6 
910.1 

1185.4 
1190.3 
1206.1 

947.5 
S56.4 
458.4 
904.6 

1143.2 
122706  
1114.6 

447.6 
953 . 4 

1127. a 

0 .5  
0.6 
3.0 
0.6 
5.4 
2.5 

0.5 
0.6 
0.4 
0.9 
2.5 
0.6 
0.4 
0.4 
0.5 
0.7 
1.4 
0.4 
0.7 
1.3 
0.8 
0.9 
1.1 
0.4 
1.0 
0.5 
0.9 
0.6 
0.7  
0 04 
0.5 
0.5 
0.7 
0.6 
0 e 7  

0.6 
0.6 

0.5 
0 06 
0.4 
0.6 
1.2 
0 . 5  
0.5 
0.5 

0.8 

1.36 
1.00 
1.06 
0.60 
1.32 
0.98 
1.07 
0.60 
1.65 
1 e58 
1.20 
0.37 
1.90 
2.03 
2.02 
1.81 
0.80 
0 067 
0.48 
2.09  
2. 16 
2.04 
1.76 
0.79 
0.69 
0.85 
0.46 
2.08 
2.11 
2.20 
1.74 
0.68 
0.74 
0.75 
0 043 
1.84 
2.33 
1.67 
0.68 
0.72 

. 
b 

. 

. 
E 

* 

. 



INSTRUMENT 

. 

I 

c 

a 

HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  F T R  
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  FTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  I-TR 
HTR T C  I N  t-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
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Test 11, run 131 (continued) 

34. 150s 
36.1504 
049 16.1 
C5,16.l 
C7. 16.1 
21.16.1 
27.16.1 
04.16.4 
05rle-4 
07 9 16.4 
21 9 16.4 
27 9 16 04 
C4.16-6 
O C 9 1 6 r 6  
07. 16.6 
21.1606 
27. 16.6 
04.1609 
0 7 .  16 09 
21. 16.5 
279 16.9 
11918AB 
12rlBAB 
14. leAB 
7C.lBAB 
1 1 s 1 8BC 
12.18BC 
14. leBC 
17 9 18BC 
30.18BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP THERMOCOLFLEI  
W W  TC ON HTR 121-1 IN(DEG F )  
W W  TC ON HTR 16s-1 I N  
W W  T C  ON HTR 12.C1 I N  
W W  TC ON HTR l € r C S  I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 12.11 I N  
W W  T C  ON HTR 17.11 I N  
W W  TC ON HTR r e e l l  I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR C3.17 I N  
W W  TC ON HTR 11.17 I N  
W W  TC ON HTR 13.12 I N  
W W  T C  ON HTR 15.12 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 22.12 IK 
W W  TC O N  HTR 01.15 I N  
W W  TC ON HTR C3.15 I N  

20-SEC 
A V G  

950.7 
901 07 
118004 
1166.6 
1179.1 
908 5 
957.9 
1183.6 
1170.8 

930.1 
470.1 

1179. a 

1 iao. o 
1177.7 
1169. 6 
945.5 
971.8 
1178.2 
1168.7 
927. 8 
959.7 
1163.9 
1128.5 
981.7 
1651 07 
1164.4 
1125.1 
10e2.5 
1155.7 
1681 06 

838.1 
836 7 
857.4 
466 0 

1017. 0 
1004.2 
999.3 
973.7 
934.7 

1025.0 
1031.1 
1003.5 
995 2 
575.3 
882. 0 
1078.2 
1072.5 

888.2 

STD NORMAL I ZE 0 
DEV TEMP 

0.9 
0.5 
0.8 
0.8 
1.2 
0.6 
0.4 
0.5 
2.5 
0.5 
0.7 
0.7 
0.8 
0.7 
0.4 
0.4 
0.8 
0.6 
1.3 
0.4 
0.9 
0.6 
0.5 
1.0 
1.0 
0.8 
0.7 
0 06 
0.4 
1.2 

0.7 
1.0 
0.4 
0.5 
0.6 
0.8 
0.3 
0.7 
0.5 
0.5 
0.7 
0.8 
0.9 
2.1 
0.4 
0.9 
1.0 
1.0 

0.70 
0.41 
2-05 
1.97 
2.05 
0 e 4 5  
0.75 
2.07 
2.00 
2.05 
0 .58  
0.82 
2.05 
2.04 
1.99 
0 067 
0.83 
2.04 
1.99 
0.57 
0.76 
1.96 
1.75 
0.89 
4.83 
1.96 
1.73 
1.48 
1.91 
5.00 

0.04 
0.03 
0.15 
0.79 
1.09 
1.02 
0.99 
0 e 8 4  
0.61 
0.34 
1.14 
1.18 
1 .O1 
0.96 
0.85 
0.30 
1.45 
1.42 
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Test 11, run 131 (continued) 

I N S T R U M E h T  

W W  TC O N  HTR Oe.15 IN 
W W  T C  O N  HTR 10.15 IN 
W W  TC ON HTR 15.15 IN 
W W  T C  O N  HTR 1’2.1C IN 
W W  T C  O N  HTR E5.15 IN 
W W  TC O N  HTR I B . 1 5  IN 
W W  T C  O N  HTR C1.17 IN 
W W  TC A J  HTR C2.17 IN 
W W  TC O P  HTR 02.17 IN 
W W  T C  O N  HTR Oe.17 IN 
W W  T C  ON HTR 1C.17 IN 
W W  TC O N  HTR 11.17 IN 
W W  T C  O N  HTR 1E.17 IN 
W W  TC O N  HTR 19.17 IN 
W W  TC ON HTR 21.17 IN 
W W  T C  O N  HTR 22.17 IN 
W W  TC O N  HTR 22.17 IN 
W W  TC O N  HTR 37.17 IN 
W W  T C  O N  HTR 0€.14 IN 
W W  TC A J  HTR 07.14 IN 
W W  TC O P  HTR C7.14 IN 
W W  T C  ON HTR C491S I N  
W W  TC O N  HTR 14.15 IN 
W W  T C  O N  HTR 18.15 IN 
W W  T C  O N  HTR 2791s IN 
W W  T C  O N  HTR 20.1‘2 IN 
W W  T C  O N  HTR 24.15 IN 
W W  TC O N  HTR 2 6 - 1 5  IN 
W W  TC ON HTR 27.1s IN 
W W  T C  O N  HTR 05q21 IN 
W W  TC O N  HTR O E . 2 1  IN 
W W  T C  O N  HTR 5 1 - 2 1  IN 
W W  TC O N  HTR 24921 IN 
W W  T C  ON HTR 25.21 IN 
W W  TC ON HTR 27.21 IN 
W W  TC O N  HTR 20.21 IN 
W W  TC O N  HTR 32.21 I N  
W W  TC O N  HTR 24.21 IN 
W W  TC O N  HTR 04.22 IN 
W W  TC O N  HTR 09.21 IN 
W W  T C  O N  HTR 14.22 IN 
W W  TC O N  HTR 24.22 XN 
W W  TC ON HTR 2e.23 IN 
W W  T C  O N  HTR Z l .22  I N  
W W  TC O N  ROD C1.25 IN 
W W  T C  O N  ROD 02.25 IN 
W W  TC O N  ROD 05.25 IN 
W W  TC O N  RCD Oe.25 IN 
W W  TC O N  ROD 14.25 IN 
W W  T C  O N  ROD C4.27 IN 
W W  TC O N  ROD 07.27 IN 

2 0- SEC 
A VG 

1020.0 
1037.8 

990.0 
1036.0 

902.7 
862.8 

1109.0 
1079.4 
1093.5 
1036 09 
1025.0 
1000.5 
1052.7 
1050.6 

927.1 
S87.9 
871 0 4  
901 05 

1151.1 
1114.3 
1128.3 
1106.6 

974 . 9 
1072.2 

876 8 
895.6 
978.8 
946.7 
897.3 

1152.4 
1172.4 

924.5 
893. o 
896.9 
914.2 
9750 1 
5 7 1  05 
S27. 6 

1162.0 
1020.9 
1037.0 
907-5 
549.6 
927.5 

1153.5 
1054.9 
1069.5 

935.8 
940.3 

1043.5 
1112.7 

STD 
DEV 

0.4 
1.1 
0.6 
0.6 
0.7 
0.9 
1.1 
0.9 
0.7 
0.5 
0.4 
1.3 
0.4 
0.3 
0.9 
0 . 7  
0.5 
0 0 4  
0.8 
1.1 
0.6 
0.5 
100 
1.0 
0.8 
0.4 
0.9 
0.4 
0 05 
0.5 
0.8 
0 07 
0 . 5  
1.0 
0.5 
1.4 
1.1 
1.1 
0.5 
1.0 
0.9 
0.4 
0.5 
0.5 
0.5 
0.4 
0.2 
0.3 
0.5 
0.7 
0.5 

NORMAL1 ZED 
TEMP 

1.11 
1.22 
0.93 
1.20 
0.42 
0.19 
1.63 
1.46 
1.54 
1.21 
1.14 
1.00 
1.30 
1.29 
0.56 
0 092 
0.24 
0.41 
1.88 
1.66 
1.75 
1.62 
0.85 
1.42 
0.27 
0.38 
0.87 
0.68 
0.39 
1.89 
2.01 
0.55 
0.36 
0.39 
0.49 
0.85 
0.83 
0.57 
1.95 
1.12 
1.21 
0.45 
0.70 
0 057 
1.90 
1.32 
1.40 
0 - 6 2  
0.64 
1.25 
1.66 

v 

. 
c 

4 
6 



+. 
. 

I NS TR UM E NT 

W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
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T e s t  11, run 131 (continued) 

12.27 I N  
16.27 I N  
18.27 I N  
01.24 I N  
0692s I N  
10.25 I N  
01.37 I N  
02.17 I N  
Ce.37 I N  
14.77 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
18.51 I N  
OZ.63 I N  
C6.63 I N  
10.63 I N  

DUCT THERMOCOUPLES 
DUCT W A L L  TCICH 38.19 I N ( D E G  F) 
CUCT WALL TC.CH 5 2  9 19 I N  
DUCT W A L L  TCsCH 2P.21 I N  
DUCT W A L L  TCqCP 42.21 I N  
DUCT W A L L  T C q C h  44921 I N  

T E S T  SECT1 ON h O L I I N G  THERMOCOUPLES 
T S  SHELL-B@T(CEG F) 
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
TS SHELL-UP CTR 
TS GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX THERMOCObPLES 
150 DEG R E F  E @ X  l ( D E G  F) 
150 DEG R E F  E O X  2 
150 DEG R E F  € O X  t 
150 DEG R E F  @ C X  4 
150 DEG R E F  € O X  5 

MISCELLANEOUS 
SOD PUMP SPEEO(RFM1 
E X P A N S I O N  TANK LEVEL(% F U L L )  

2 0 - S E C  
A VG 

945.7 
923 0 
957 . 4 
1124.7 
1075. 1 
982 4 
1099.0 
1005.8 
950.4 
100301 
1043.1 
1042. 1 
972.2 
987.0 
568.3 
1053.7 
1014.4 
1014.3 

893 . 3 
917.0 
900.5 
907.9 

aao. 6 

E38.7 
e1709 
774 . 4 
907. 2 
889 1 
782 5 
S 6 5 . 7  
921.8 
863.0 
994.5 
967 5 
874.1 

150.5 
151 04 
154.6 
152.4 
151.4 

1787.3 
70.8 

S T D  NORMAL1 ZED 
DEV TEMP 

0.7 
0.6 
01 7 
0.5 
0.4 
1.9 
0.6 
0 .7  
0.4 
2.5 
0.6 
0.6 
0.3 
0.6 
1.1 
0.4 
0.5 
0.9 

0.67 
0.54 
0.74 
1 073 
1.43 
0.89 
1.58 
1-03 
0.70 
1.01 
1.25 
1.24 
0.83 
0.92 
0.81 
1.31 

1.08 
1 .oa 

0.4 0.37 
0.2 0.29 
0.3 0.50 
0.4 0.41 
1.4 0.45 

2.7 
0 .  8 
0.3 
1.8 
1.0 
0.6 
0.7 
0.7 
0. 5 
0.3 
2.0 
0.3 

0- 4 
0.7 
0.2 
0.4 
1.7 

20.8 
0. 1 
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TEST S E R I E S  l O ( B U N 0 L E  ZC) ; TEST 1 1  RUN 136 03/08/78 13 34 16 

C O N D I T I O N S :  
T E S T  SECTION F L O W :  2.84 L I S  (44.8 GPM) 
TEST S E C T I C N  PCkER 

19 CENTRAL ).EATERS: 284.2 KW (28.0 KW/M/ROD) ( 8 .5  KW/FT/ROD) 
12 EDGE HEATERS: 159.0 KW (24.8 KW/M/ROO) ( 7.6 KW/FT/ROD) 
T O T A L ( 3 1  h E A T E R S ) :  443.2 KW 

. 

TEST S E C T I O N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE: 

554 DEG C (1030 OEG F) 
698 DEG C (1289 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRGM 21 FUEL P I N  SIMULATORS: 443.2 KW 
HEAT ABSORBED B Y  +CCXUln= 

420.6 KW F L O W  X SP-HEAT X ( T S  OUT TEMP - TS I N  TEMP) 
X C F  I N P U T  HEAT ACCOUNTED FOR: 94.9 36 

1 NS TR UMEN T 

HEATER POWER-CENTRAL F O D S < K W )  
HTR POWER I N  ROD 1 
HTR POWER I N  RODS 8.9.10 
HTR POWER I N  RGDS 14.15.16 
HTR POWER I N  RODS 2,3*11.19 
HTR POWER IN Raos 5,~.13.17 
HTR POWER I N  RODS 4.7.12118 

HEATER POWER-EDGE FiODS(KW) 
HTR POWER IN Raos 30.31 
HTR POWER IN ROCS 24125.27928 
HTR POWER I N  R O E S  33134 
HTR POWER I N  RODS 21*22.36,37 

FLOWS 
TEST S E C T I C N ( T S )  FLOW I N ( G P M )  
T S  F L O W  OUT(GPM) 
T S  BYPASS FLCW(GPM1 
L O O P  FLOW TOTAL(GPM)  
RADIATOR A I R  FLCkU(CFM1 

P R  ES SURE S 
T S  I N  P R E S S ( P S I G 1  
T S  OUT P R E E S ( P S 1 G )  
PUMP OUT P R E E S ( P S 1 G )  
T S  L I N E  PRESS I N ( P S I G )  
EXP TANK ARGON P R E S S < P S I G )  
T S  BYP L I N E  PRESS XN(PS1G) 
T S  B Y P  L I N E  P R E S 5  O C T ( P S 1 G )  

20-SEC 
A VG 

15.0 
45.0 
45.1 
59.7 
59 07 
59 07 

26.5 
52.9 
26.4 
53.2 

44.8 
45.9 
0.5 

44.1 
16.6 

40.5 
6.7 

36.2 
39.8 
3.3 

41.0 
7.7 

STD 
DEV 

0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.2 
0.3 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

. 
F 

. 

b , 

. 
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Test 11, run 136 (continued) 

. 

. 

I . 
. 

INSTRUMENT 20-SEC STD N O R M A L 1  ZED 
A V G  D E V  TEMP 

L O O P  THERMOCObPLE S 
T E S T  SECT I N L E T  k E L L ( 0 E G  F )  1030.6 
T E S T  SECT OUTLET kELL(DEG F )  1289.2 
P U M P  I N  P I P E  k A 1 . L  T C  1024.8 
P U M P  OUT P I P E  h A L L  TC 1024.3 
RAD I N  P I P E  WALL TC 1191 0 2  
RAD OUT P I P E  h A L L  TC 1027.7 

HEATER I N T E R N A L  IWERMOCOUPLES 
HTR T C  I N  HTR C8.12AB X N ( D E G  F )  
HTR T C  I N  HTR 1 3 ~ 1 2 A 8  XN 
HTR T C  I N  h T R  18912AB I N  
HTR T C  I N  HTR 2 2 r 1 2 A B  I N  
HTR T C  I N  FTR Cer l2BC I N  
HTR T C  I N  HTR 139128C I N  
HTR T C  I N  HTR lE.12BC I N  
HTR T C  I N  FTR 229128C I N  
H T R  T C  I N  hTR O S 7 1 5 A B  I N  
HTR T C  I N  HTR 10.15AB I N  
HTR T C  I N  HTR 16915BC I N  
HTR T C  I N  h T R  25.159C I N  
HTR T C  I N  HTR 02915.1 I N  
HTR T C  I N  F T R  03915.1 I N  
HTR T C  I N  HTR 06.1501 I N  
HTR T C  I N  HTR 15915.1 I N  
HTR T C  I N  HTR 2 4 7 1 E - l  I N  
HTR TC I N  FTR 3 3 , 1 5 0 1  I N  
HTR TC I N  HTR 36 .1501 I N  
WTR T C  I N  HTR 02.1504 I N  
HTR T C  I N  HTR 03,1504 I N  
PTR T C  I N  e T R  C6915.4 I N  
HTR TC I N  PTR 15.1504 I N  
HTR T C  I N  FTR 24915.4 I N  
t+TR TC I N  F T R  32715-4  I N  
HTR T C  I N  HTR 34715.4 I N  
HTR T C  I N  F T R  ZC.15r4 I N  
HTR T C  I N  F T R  0291506 I N  
HTR T C  I N  FTR 03915.6 I N  
HTR TC I N  FTR Of5.15-f5 I N  
HTR T C  I N  HTR 15.1506 I N  
HTR T C  I N  HTR 24r15.6 I N  
HTR T C  I N  FTR 33715.6 I N  
HTR TC I N  HTR 34915-6  I N  
HTR T C  I N  HTR 36915.6 I N  
HTR TC I N  HTR C3.15-F I N  
HTR T C  I N  PTR 06915.4 I N  
HTR T C  I N  FTR 15r15.9 I N  
HTR T C  I N  HTR 24.1209 I N  
HTR TC I N  FTR 23.1505 I N  

1273.3 
1257.6 
1268.7 
1254.3 
126602  
125909  
1270.1 
125008  
1330.6 
1315.8 
1297. 8 
1268.7 
1367.0 
1369.2 
1381 . 1 
1347. 2 
1298.1 
1294.0 
1281 03 
1394.5 
1389.0 
1387. 1 
1330.1 
1315.6 
1297.2 
1292.1 
1278.9 
1392.2 
1383.1 
1410.1 
1324.2 
1308.9 

1289.0 
1296.5 

1268.4 
1340.3 
1 4 1 2 0 1  
1318.9 
131 018 
1292.0 

0.8 
0.5 
2.2 
0.4 

10.9 
3.0 

0 . 5  
0 06 
0.3 
0.4 
0.5 
0.6 
0 . 5  
0.4 
0.7 
0.5 
0.5 
0.1 
0.7 
0.7  
0.5 
0.5 
0.4 
0.4 
0.3 
0.6 
1.1 
0.6 
0.4 
0 - 4  
0.3 
1.4 
0.5 
0.6 
0.9 
0.5 
0.4 
0.2 
0.5 
0.9 
0 0 4  
0.7 
0.4 
0.6 
0.4 
0.4 

0.94 
0.88 
0.92 
0.86 
0.9 1 

0.93 
0.85 
1.16 
1.10 
1 - 0 3  
0.92 
1.30 
1.31 
1.36 
1.22 
1.03 
1.02 
0.97 
1.41 
1.39 
1.38 
1.16 
1.10 
1.03 
1.01 
0.96 
1 - 4 0  
1.36 
1.47 
1.14 
1.08 
1.03 
1.00 
0.92 
1.20 
1.48 
1.12 
1.08 
1.01 

0.89 
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T e s t  11, run  136 (continued) 

I NS TR UME NT 

HTR T C  I N  HTR 34,150s I N  
HTR T C  I N  b T R  36915.5 I N  
HTR T C  I N  b T P  04916.1 I N  
HTR T C  I N  +TR 05.1601 I N  
HTR T C  I N  HTR 07.16.1 I N  
HTR T C  I N  HTP 21,lE.l I N  
HTR T C  I N  h T R  27.1601 I N  
HTR T C  I N  HTR 04.1E.4 I N  
HTR T C  I N  b T R  05.1604 I N  
HTR T C  I N  PTR 07.1604 I N  
HTR T C  I N  F T R  21.1604 I N  
HTR T C  I N  FTR 27916.4 I N  
HTR T C  I N  h T R  C4.16.6 I N  
HTR T C  I N  FTR O5.16r6 I N  
HTR T C  I N  HTR 07~16.6 I N  
HTR T C  I N  HTR 21.1606 I N  
HTR T C  I N  HTR 27916.6 I N  
HTR T C  I N  b T R  04rl6.9 I N  
HTR T C  I N  HTR 07.160’3 I N  
H I R  T C  I N  F-TR 21916.9 I N  
HTR T C  I N  F T R  27916.9 I N  
HTR T C  I N  HTR 11918AB I N  
HTR T C  I N  +TR 129lEAB I N  
HTR T C  I N  h T R  14.lEAB I N  
HTR T C  I N  FTR 30,leAB I N  
HTR T C  I N  h T R  11.18RC I N  
HTR T C  IN HTR 12.ieec IN 
HTR T C  I N  hTR 14rlEBC I N  
HTR TC I N  HTR 17r188C I N  
HTR T C  I N  PTR 30,lEBC I N  

WIRE WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 I N t D E G  F) 
W W  TC O N  HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.09 I N  
W W  TC ON HTR C4rll I N  
W W  TC ON HTR 05111 I N  
W W  TC ON HTR 13,ll I N  
W W  T C  ON HTR 17.11 I N  
W W  TC ON HTR 2erll I N  
W W  T C  ON HTR 21.11 I N  
w w  TC ON HTR az.13 IN 
W W  TC ON HTR 11.1L IN 
W W  T C  ON HTR 13.11 I N  
W W  TC ON FTR 15.12 I N  
W W  T C  ON HTR 17.12 I N  
W W  TC ON HTR 22.12 I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 02,15 I N  

2 0 - S E C  
A V G  

1282.9 
1264.6 
1379.5 
1377.7 
1380 5 
1294.9 
1310.3 
1382.5 
1380.7 
1380.8 
1299.6 
1316.4 
1376.3 
1382.4 
1363.8 
1301 0 2  
1309.4 
1371.2 
1362.1 
1299.3 
1303.6 
1368.3 
1355.1 
1300.3 
1342.9 
1367.3 
135306 
1304.9 
1364. 5 
1335.6 

1036.4 
1036.1 
1057.3 
1178.1 
1216.7 
1201 09 
1210.3 
1200.4 
1189.3 
1183.3 
1226. 0 
1235.6 
1232.0 
1233.9 
1227.9 
1204.9 
127304 
1271.6 

ST D 
DEV 

0.7 
0.4 
0.4 
0.6 
0.4 
0.5 
0.4 
0.5 
0.4 
0.5 
0.5 
0.3 
0.4 
0.4 
0.7 
0.4 
0.5 
0 -4 
0.6 
0 . 5  
0.6 
0.6 
0 . 4  
0.4 
0.5 
0.6 
0.4 
0.6 
0.3 
0.4 

0.4 
0.5 
0.6 
0.6 
0.7 
0.2 
0.4 
0.4 
0.6 
0.5 
0.6 
0.6 
0.4 
0.5 
0.4 
0.5 
0.6 
0 . 5  

NORMALIZED 
TEMP 

0.98 
0.90 
1.35 
1.34 
1.35 
1.02 
1.08 
1.36 
1.35 
1.35 
1.04 
1.11 
1-34 
1.36 
1-29 
1.05 
1.08 
1.32 
1.28 
1.04 
1.06 
1.31 
1.25 
1.04 
1.21 
1.30 
1.25 
1.06 
1.29 
1.18 

0.02 
0.02 
0. 10 
0.57 
0.72 
0.66 
0.69 
0.66 
0.61 
0.59 
0.76 
0.79 
0.78 
0.79 
0.76 
0.67 
0 094 
0.93 

. 

0 

t 

. 

. 
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Test 11, run 136 (continued) 

I NS TR UMENT 

W W  TC ON REO 12.27  
W W  TC ON ROD 16.27 
W W  TC ON ROD l e . 2 7  
W W  TC ON RCD C 3 . 2 S  
W W  TC O N  RCD C E . 2 S  
W W  TC O N  ROO 10.25  
\ N W  TC ON ROD 01.27  
W W  TC ON ROD 02.37  
W W  TC ON ROD C8.37 
W W  TC ON ROO 14.37 
W W  T C  ON ROD 04.51 
W W  TC ON ROD 07 .51  
W W  TC ON ROD 12.51 
W W  TC O N  ROD l € r E l  
W W  TC ON RCD l e 9 5 1  
W W  TC O N  ROD 03.63 
W W  TC ON RCO C 6 , B t  
W W  TC ON ROD l O * E Z  

I N  
I N  
I N  
I N  
I N  
I N  
I h  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  

NORMAL1 ZED 20-SEC ST D 
AVG DEV TEMP 

1264. 7 
1242 6 
1265 0 9  
1344.8 
1Z26.4 
1271 07  
1340.3 
1293.4 
1266.6  
1297.7 
1308.1 
1312.2 
127701 
1281 0 5  
1272.9 
1317.5 
1297.9 
1291.8  

0.4 
0 . 5  
0 . 4  
0 .4  
0.4 
0.4 
0 . 5  
0.5 
0.4 
0.4 
0 . 3  
0.4 
0 04 
0.4 
0. 3 
0.5 
0 . 4  
0 .4  

0.91 
0.82 
0.91 
1.21 
1.14 
0.93 
1.20 
1 .02  
0 .91  
1 .03  
1 . 0 7  
1 .09  
0.95 
0 .97  
00 94 
1 . 1 1  
1 .03  
1003 

OUCT THERMOCOUPLES 
DUCT W A L L  TC.Ck 78.19 I N ( D E G  F )  1196.1 0.2 0.64  
OUCT W A L L  TC,CH EZ,19 I N  1198.8 0.4 0.65 
DUCT WALL TCqCF 2E.21 I N  1229.7 0.5 0 .77  
DUCT W A L L  TC.CH 43 .21  I N  1233.0 0 04 0.78 
OUCT W A L L  TC.CI- 44921 I N  1231 0 2  0.3 0 .78  

TEST S E C T I O N  H O U I I N G  THERMOCOUPLES 
T S  SHELL--BGT(CEG F )  1037.4 
T S  GUARD HTR-EQT 960.3 
T S  HTR--BOT 878.4 

T S  HTR-LOW CTR i o i i s a  

T S  SHELL-LOW C T R  120800  
T S  GUARD HTR-LOW CTR 1155.7 

TS SHELL-UP CTR 1268.8 
T S  GUARD HTR-UF CTR 1166.9 
TS HTR-UP CTR 1067.6 
T S  SHELL-TOP 1284.5 
T S  GUARD HTR-TOP 1204.5 
T S  HTR-TOP 1094.4  

4 . 8  
1 .4  
0.5 
0 . 4  
0 .4  
0.6 
0.3 
0.4 
0- 4 
0 . 3  
0.7 
0.4 

REFERENCE B O X  THERMCCOLPLES 
150 DEG R E F  ECX l(0EG F) 150.2 0.4 
150 DEG REF EOX 2 151 0 5  0 .5  
150 DEG R E F  EOX 3 153.9 0. 3 
150 DEG R E F  € O X  4 152 6 0 .4  
150 DEG R E F  E O X  E 150.9 0 . 4  

M I  SCELLANEOUS 
SOD PUMP S P E E C ( R P V 1  1708.4 1 3 . 2  
E X P A N S I O N  TANK LEVEL(% F U L L )  7 0 . 3  0 . 2  

u 

b 
t 
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TEST S E R I E S  lO(BUNDI-E 3C); TEST 11 RUN 1 4 1  0 3 / 0 9 / 7 8  11 14 4 8  
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. 
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. 

C O N D I T I O N S :  
T E S T  S E C T I G N  FLOW:  0.89 L I S  (14 .1  CPM) 
TEST S E C T I C N  FOhER 

19 CENTRAL HEATERS: 143.8 KW (14.2  KW/M/ROD) ( 4.3 KW/FT/ROD) 
12 EDGE kEATERS:  0.0 KW ( 0.0 KW/M/ROO) ( 0.0 KW/FT/ROD)  
T O T A L ( 3 1  HEATERS) :  143.8 KW 

TEST S E C T I C N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE: 

4 4 4  OEG C ( 8 3 2  DEG F) 
585 DEG C ( 1 0 8 5  DEG F)  

h E A T  BALANCE: 

HEAT I N P U T  FRCM 31 F L E L  P I N  SIMULATORS: 1 4 3 . 8  KW 
HEAT ABSORBED B Y  SODIUM= 

X G F  I N P U T  HEPT ACCCClNTED F O R :  93.2 x 
FLOW X SPoHEAT > ( T S  OUT TEMP - T S  I N  TEMP) 134.0 KW 

I N STR UM E NT 2 0 - S E C  STD 
A VG DEV 

HEATER POWER-CEhTRAL RODS(KW) 
HTR POWER I N  ROD 1 7.6 0.0 
HTR POWER I N  ROOS E.9.10 2 2 . 6  0.0 
HTR POWER I N  RODS 14.15.16 22.7 0.0 
HTR POWER I N  RODS 2.3911.19 30.3 0.0 
tiTR POWER I N  R O D S  5.6.13.17 30.2 0.0 
HTR POWER I N  ROQS 4 . 7 9 1 2 9 1 8  30.4 0.0 

HEATER POWER-ED GE ROC S t KW 
HTR POWER I N  F O C S  30.31  -0. 1 0.0 
HTR P3WER I N  GODS 24925~27r28 -0.4 0.0 
HTR POWER I N  GOO5 3 3 9 3 4  -0.0 0.0 
HTR POWER I N  G O D S  21.22.36.37 -0.0 0.0 

F L O W S  
TEST S E C T I C N ( T S )  FLOW I N (  GPM) 140 1 0.1 
T S  FLOW OUT(GPM1 14.7 0.1 
T S  BYPASS FLCW(GFM1 -0.4 0.1 
LOOP FLOW T O T A L (  GPM) 13.9 0.2 
RADIATOR A I R  F L O k ( C F M )  103 0.0 

PRESSURE S 
T S  I N  P R E S S ( P S 1 G )  14.6 0.1 
TS OUT P R E S S ( P S I G 1  6.2 0.0 
PUMP OUT P R E I E ( P S I G 1  9.3 0.1 
TS  L I N E  PRESS I N < P S I G )  13.5 0.1 
EXP TANK ARGCN PRESS(PS1G)  2.8 0.1 
TS  BYP L I N E  PRESS I H f P S I G )  14.6 0.1 
T S  BYP L I N E  PRESS O L T ( P S 1 G )  7.1 0. 1 
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T e s t  11, run 141  (continued) 

INSTRUMENT 2 0 - S E C  
AVG 

LOOP THEFMOCOLPLES 
TEST SECT INLET hELL(DEG F )  832.9 
TEST SECT CUTLET C E C L ( 0 E G  F) 1085.4 
PUMP IN PIPE kALL TC 825.4 
PUMP OUT PIPE W A L L  TC 822.7 
R A D  IN PIPE W A L L  TC 1 0 4 1 0 9  
RAD OUT PIPE hALL TC 825.6 

PE A T  ER I NT ERN A L  T HER MOCOUPL E S 
HTP TC IN HTR 08.12AE IN(0EG F )  108704  
HTR TC IN hTR 13.12A8 IN 
HTR TC IN F.TR l e r 1 2 A B  IN 
HTR TC IN HTR 22r12AB IN 
HTR TC IN HTR OE912BC IN 
HTR TC IN HTR 13912BC IN 
HTR TC IN I-TR l t ? r l 2 @ C  IN 
HTR TC IN HTR 22912PC IN 
HTR TC IN HTR C4.1E.AB IN 
HTR TC IN HTR 10915AB IN 
HTR TC IN HTR 169158C IN 
HTR TC IN FTR 25915BC IN 
HTR TC IN hTR 02.15.1 IN 
HTR TC IN HTR 03.1501 IN 
HTR TC IN FTR 0€,15.1 IN 
HTR TC IN HTR 15.15.1 IN 
HTR TC IN HTR 24915.1 IN 
HTR T C  IN HTR 33,lF.l IN 
HTR TC IN PTR 3691511 IN 
HTR TC IN HTR 02.1504 IN 
HTR TC IN kTR 03,1504 IN 
HTR TC IN HTR 06.1504 IN 
HTR TC IN hTR t Z i l 5 . 4  IN 
HTR TC IN HTR 24915.4 IN 
HTR T C  IN HTR 33.1504 IN 
HTR T C  IN HTR 3491514 IN 
HTR TC IN HTR 36915.4 IN 
HTR TC IN HTR 02.15.6 IN 
HTR TC IN HTR 03,1506 IN 
HTR TC IN hTR C6.1506 IN 
HTR TC IN HTR 15915.6 IN 
HTR TC IN HTR 24.15.6 IN 
HTR TC IN PTR t 7 r 1 5 m 6  IN 
HTR TC IN HTR 34.1506 IN 
PTR T C  IN HTR 36.15-6 IN 
HTR TC IN HTR 03.15.4 IN 
HTR T C  IN HTR 06.1504 IN 
HTR TC I N  HTR 15.15.S IN 
HTR TC IN HTR 24.1509 IN 
HTR T C  IN HTR 23915.5 IN 

1006.3 
999.1 
984 0 

1086.7 
1006.7 
1001.1 
484.9 

1175.9 
1150.7 
1049.8 

958.7 
1242.9 
1272.0 
1 2 8 9 0 8  
1193.7 
101602  
1011.0 

976 8 
1 2 8 1 0 7  
1290.4 
1293.1 
1203.1 
1015.8 
1016.0 

975.1 
1280.0 
1281.7 
1316.3 
1200.0 
9950 1 

1026.8 
1023.5 

1220.1 
1321.2 
1183.6 

994.4 
1023 -3 

1048.7 

968.0 

NORMAL1 ZED STD 
DEV TEMP 

0.8 
0.4 
3. 1 
0.3 
5.6 
3 - 6  

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0. 3 
0.4 
0.5 
0.5 
0.4 
0.4 
0.7 
0.5 
0 . 5  
0.4 
0.4 
0.3 
0.4 
0.4 
0.5 
0.5 
0.5 
0.3 
0.3 
1.5 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.8 
0.2 
0.4 
0.5 
0 .5  
0.2 
0.2 

1.01 
0.69 
0.66 
0.60 
1.01 
0.69 
0.67 
0.60 
1.36 
1.26 
0.86 
0 . 5 0  
1.62 
1.74 
1.81 
1.43 
0.73 
0.71 
0 057 
1.78 
1.81 
1 - 8 2  
1.47 
0.72 
0.73 
0.85 
0-56 
1.77 
1 - 7 8  
1.91 
1 - 4 5  
0.64 
0 077 
0.75 
0.54 
1.53 
1 - 9 3  
1.39 
0.64 
0.75 

. 
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Test 11, run 1 4 1  (continued) 

c 

. 

. 

. 
t 

e 

INSTRUMENT 

HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  

HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR T t  I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  

HTR 34.15.F I N  
HTR 3691509 I N  
VTR 04,1601 ZN 
HTR 05.1601 I N  
HTR 07.1601 I N  
HTR 21916.1 I N  
VTR 27.1601 I N  
HTR 0491604 I N  
HTR 05.lE.4 I N  
HTR C7.1604 I N  
HTR 21,1604 I N  
HTR 27916.4 I N  
HTR 04.1608 I N  
h T R  CC916.6 I N  
HTR 07.1606 I N  
HTR 21.1606 I N  
H T 4  27.1€.6 I N  
HTR 04.1609 I N  
VTR C7rlt5.9 I N  
HTR 21.1609 I N  
HTR 27,1609 I N  
HTR 1l.leAB I N  
HTR 12.18AB I N  
HTR i4.18~e IN 
H T 8  3O.lEAB I N  
HTR 11,188C I N  
HTR 12sleBC I N  
PTR 14.lEBC I N  
HTR 17.18BC I N  
HTR ,fO,leBal: I N  

W I R E  WRAP THEGMOCCUPCES 
W W  TC ON HTR 19,-1 IN(DEG F) 
W W  TC ON HTR 18.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.0s I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 12.11 I N  
W W  T C  ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON HTR 3 1 9 1 1  I N  
W W  TC ON HTR 03.12 I N  
W W  TC ON HTR 11.13 I N  
W W  TC ON HTR 13.12 I N  
W W  TC ON HTR 15.12 I N  
W W  TC ON HTR 17.12 I N  
W W  TC ON HTR 22912 I N  
W W  T C  ON HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  

20-SEC STD 
A V G  DEV 

1016.0 
464 . 3 
1286.1 
12680 8 
1277.0 
468.9 

1004.9 
1288.5 
1273.1 
1278.2 
972 4 
1009.2 
1277.6 
1276.2 
1266.0 
975.2 
1002.6 
1272.2 
1264.1 
975.2 
999.3 
1250.1 
1188.6 
1029.9 
1023.3 
1249.8 
1183.9 
1033.9 
1225.3 
1042. 0 

837.5 
838 2 
863.5 

1003.5 
1097.8 
1 C88.9 
1066.8 
1015.5 
972.4 
91 7.8 
1131 -5 
1108.6 
1073.0 
1036.1 
1 0 0 7 . 5  
927 8 
1192.3 
1188.1 

0.6 
0 .5  
0.5 
0.3 
0.4 
0.3 
0.4 
0.5 
0.4 
0.4 
004 
0.2 
0 . 5  
0.4 
0.4 
0.4 
0.3 
0 06 
0.4 
0.4 
0.3 
0.4 
0 03 
0.2 
0 02 
0.4 
0.5 
0.4 
0.4 
0.4 

0.3 
0.4 
17.7 
0.3 
0.5 
0 04 
0.4 
0.4 
0.4 
0.3 
0 04 
0.4 
0.4 
0.4 
0.3 
0.4 
0.5 
0.4 

NORMAL I ZE D 
TEMP 

0.73 
0.52 
1.79 
1.73 
1.76 
0.54 
0.68 
1.80 
1.74 
1.76 
0 055 
0.70 
1.76 
1.76 
1.71 
0.56 
0.67 
1.74 
1.71 
0.56 
0 066 
1.65 
1.41 
0.78 
0.75 
1.65 
1.39 
0.80 
1.55 
0.83 

0.02 
0.02 
0.12 
0.68 
1.05 
1.01 
0.93 
0.72 
0.55 
0.34 
1.18 
1.09 
0.95 
0.80 
0.69 
0.38 
1-42 
1.41 
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Test 11, run 141 (continued) 

INSTRUMENT 

W W  TC ON HTR Ot3.15 I N  
W W  TC ON HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  TC ON HTR 1S.15 I N  
W W  TC ON H T 4  25.15  I N  
W W  T C  ON HTR 2 6 - 1 5  I N  
W W  T C  ON HTR 01.17 I N  
W W  TC A J  HTR 02.17  I N  
WW TC O P  HTR C2.17 I N  
w w  T C  ON HTR a e . 1 7  IN 
W W  TC ON HTR 1 0 . 1 7  I N  
W W  TC ON HTR 11.17 I N  
W W  TC ON HTR l e . 1 7  I N  
W W  TC ON HTR 14.17 I N  
W W  TC ON HTR 21.17  I N  
W W  TC ON HTR 22.17 I N  
W W  TC O N  HTR 33.17 I N  
W W  TC ON HTR 27.17  I N  
W W  TC ON HTR O E s l S  I N  
W W  TC A J  HTR 07.14  I N  
W W  TC O P  HTR 07.14 I N  
W W  TC ON HTR 0 9 9 1 G  I N  
W W  T C  ON HTR 14.14 I N  
W W  TC ON HTR 18.15 I N  
W W  TC O N  HTR 27.14 I N  
W W  TC ON HTR 20.1S I N  
W W  TC ON HTR 24.15 I N  
W W  TC ON HTR 26.15 I N  
W W  TC ON HTR 27 .19  I N  
W W  TC ON HTR 05 .21  I N  
W W  TC ON HTR 06.21 I N  
W W  TC ON HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21 I N  
W W  TC ON HTR 2 7 . 2 1  I N  
W W  T C  ON HTR 30.21 I N  
W W  TC ON HTR 13 .51  I N  
W W  TC O N  HTR 24.21  I N  
W W  TC ON HTR 04.23 I N  
W W  TC ON HTR 09.22 I N  
W W  TC ON HTR 14.23  I N  
W W  TC O N  HTR 24.23  I N  
W W  TC ON HTR 28.22 I N  
W W  TC O N  HTR 31.22  I N  
W W  TC O N  ROD 01.25 I N  
W W  T C  O N  ROD 02.25 I N  
W W  TC ON ROD 05.25  I N  
W W  TC ON ROD 0J3.25 I N  
W W  TC O N  ROD 14.25 I N  
W W  TC ON ROO C4.27 I N  
W W  TC ON ROD 07.27  JN 

20-SEC 
A VG 

1079.8 
1123.1 
1033.1 
1127.3  

953.2 
912.2 

1251 03 
1201.1 
1228.2 
1103.5 
1108.6 
1065.2 
1147.0 
1137.8 
979.6 

1050.7 
441.6 
S61.9 

1286.0  
1245.2 
1273.2 
1187.7 
1C56.0 
1156.6 
930.0 
470.4 

1057.6 
1006 05 

56506 
1303.2 
1318 .7  

588.2 
958.1 
969.7 
995 07 

1052.6  
1036.4 

992.6 
1310.5 
1094.3  
1 0 9 9 . 1  
1001.6 
1019.6 

495.2 
1274.8 
1159.4 
1159.7  
1015.6  
1015.1 
1137.0 
1234.7 

S T  D NORMAL1 ZED 
DEV TEMP 

0 .5  
0 .7  
0 . 3  
0 . 4  
0 . 3  
0 . 4  
0.6 
0.6 
0 0 4  
0 . 5  
0.5 
0 . 4  
0 0 4  
0 . 5  
0 . 4  
0 . 4  
0 . 5  
0 .4  
0.5 
0 . 7  
0 . 5  
0 . 5  
0 . 4  
0.4  
0 0 3  
0 .4  
0.5 
0 . 4  
0.3 
0 . 4  
0 - 5  
0.4  
0.3 
0 . 3  
0 . 4  
0.5 
0 . 4  
0 . 4  
0 . 5  
0 . 4  
0 . 4  
0 . 4  
0 .4  
0 .2  
0 . 4  
0 . 5  
0 .4  
0 .5  
0.3 
0 .7  
0.5  

0.98 
1 .15  
0 .79  
1.17 
0 .48  
0.32 
1.66 
1.46 
1.57 
1 .07  
1.09 
0 . 9 2  
1 -24  
1 . 2 1  
0.58 
0 .86  
0 . 4 3  
0 .51  
1 .79  
1 .63  
1 .74  
1.40 
0.88 
1 - 2 8  
0.38 
0.54 
0.89 
0 . 6 9  
0 .53  
1.86 
1-92 
0.61 
0.50 
0 .54  
0 - 6 4  
0.87 
0.81 
0 . 6 3  
1.89 
1 .04  
1.05 
0 . 6 7  
0 .74  
0 064 
1 075 
1.29  
1 .29  
0 .72  
0 . 7 2  
1 .20  
1 .59  

b 

a 

c 



. 
c 

I 

. 
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T e s t  11, run  1 4 1  ( con t inued)  

I NS TR UME NT 

W W  TC O N  RCD 12.57 
W W  TC O N  ROD 16.27 
w w  TC ON ROD 18.27 
W W  TC O N  ROD Ct.25 
W W  TC ON ROD 06.24  
W W  T C  O N  ROD 10.24 
W W  TC O N  ROD 01 .37  
W W  TC O N  ROD 02.17  
W W  TC O N  ROD C8.27 
W W  TC ON ROD 14.37 
W W  T C  O N  ROD 04.51 
W W  TC O N  ROD 07.51  
W W  TC O N  RCD 12.51 
W W  T C  O N  ROD 16.51 
W W  TC O N  ROD l ev51  
W W  T C  O N  ROC C3.€3 
W W  TC ON ROD 06 .63  
W W  TC O N  ROD l o . € ?  

I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A V C  

1015.9 
1002.7 
1046.6 
1228.6 
1 1 8 1 . 5  
1050.6 
1208.2 
1121 05 
1037.4 
1078.5 
1122.3 
1 1 3 5 . 9  
1058.6 
1068.4 
1063.8 
1138.6 
1106.4 
1105.0 

DUCT T HE RMOC 0 UPL E S 
DUCT WALL TC.CF 3E.19 I N ( D E G  F )  954.9 
DUCT WALL TCqCF E 3 * 1 5  I N  S36.9 
DUCT CALL  TC.CH 2P.21 I N  985.7 
DUCT WALL T C - C P  42921 I N  902.9 
DUCT WALL i c , c r  44.21  IN '365 0 7  

T E S T  S E C T I O N  ROCSXhG THERMOCOUPLES 
T S  SHELL-BCT(DEG F )  
T S  GUPRD HTR-ECT 
T S  HTR-BOT 
T S  SHELL-LOh CTR 
T S  GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP C T G  
T S  GUARD HTR-GP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
TS HTR-TOP 

REFERENCE BOX TI-ERMOCOUPLES 
150 DEG R E F  ECX l(DEC F )  
150 DEG R E F  €OX 2 

150 DEG R E F  E O X  4 
150 DEG R E F  EOX 5 

150 DEG REF e c x  2 

M I  SCELLANEOUS 
SOD PUMP SPEECCRFM) 
EXP A N I I O N  TANK L E V E L (  X FULL) 

840.1 
818.3 
773 . 8 
972.1 
972 1 
885 0 4 

1056.3 
1014.7 

953.1 

1040.2 
984 4 

1083.9 

150.6 
152.2 
154 .3  
152.8 
151 03 

61 3 .6  
75 .2  

STD NORMAL1 ZED 
DEV TEMP 

1 - 2  
0 . 2  
0.4 
0-3 
0 . 5  
0 . 5  
0 . 4  
0 .3  
0 . 2  
0.3 
0.1 
0 . 4  
0.3 
0.4 
0.3 
0.4  
0.4 
0 . 2  

0 .72  
0 .67  
0 .85  
1.57 
1 .38  
0 .86  
1.49 
1 .14  
0.81 
0.97 
1.15  
1 .20  
0 .89  
0 .93  
0.91 
1 . 2 1  
1 -08 
1 .oa 

0 . 2  0 .48  
0 . 4  0.41 
0 . 4  0 .61  
0 .4  0.51 
0.3 0.53 

4 . 7  
0 . 5  
0.3 
0.3 
0.3 
0.6 
0 . 2  
0 . 4  
0 0 3  
0.5 
0 . 4  
0.3 

0 . 4  
0 . 3  
0 . 4  
0 . 4  
0 . 2  

24 .4  
0. 1 
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TEST S E R I E S  l O ( B U N D L E  3 C ) ;  T E S T  11 RUN 142 03/09/78 12 21 18 

C O N D I T I O N S :  
T E S T  S E C T I C N  FLOW: 0.91 L / S  (14.4 GPM) 
T E S T  S E C T I C N  POkER 

19 CENTRAL FEATERS:  142.1 KW (14.0 KW/M/ROD) ( 4.3 KW/FT/ROD) 
12 EDGE HEATERS: 81.2 KW (12.7 KW/M/ROD) ( 3 - Q  KW/FT/ROD) 
T O T A L C 3 1  F E A T E R S ) :  223.3 K h  

TEST S E C T I C N  INLET TEMPERATURE: 
T E S T  SECT I O N  OUTLET TEMPERATURE : 

444 DEG C ( 831 DEG F) 
660 DEG C (1219 DEG F) 

h E A T  BALANCE: 

P,:EAT I N P U T  FROM 21 FUEL P I N  SIMULATORS: 223.3 KW 
HEAT ABSORBED e y  SCGIUW= 

% C F  INPUT HEAT ACCOLNTEO FOR: 94.4 % 
FLOW X S P o h E A T  X ( T S  O U T  TEMP - T S  I N  TEMP) 210.8 KW 

INSTRUMENT 20-SEC S T D  
AVG DEV 

HEATER POWER-CENTRAL A C O S ( K k )  
HTR POWER I N  ROD 1 7.5 0.0 
HTR POWER I N  R C O S  e.9.10 22.4 0.0 
HTR POWER I N  R O O S  14r15.16 22.4 0.0 
HTR POWER I N  GODS 2.3.11919 29.9 0.0 
HTR POWER I N  R O O C  5 9 E 9 1 3 9 1 7  29.9 0.0 
HTR POWER I N  E G O S  4r7912.18 29.9 0.0 

HEATER POWER-EDGE RCGS(KW) 
HTR POWER I N  R O D S  30.31 13.6 0.0 
HTR POWER I N  ROOS 24925927.28 27.0 0. 0 
HTR POWER I N  F O O S  33.34 13-5 0.0 
HTR POWER I N  ROOS 21.22936937 27.1 0.0 

FLOWS 
T E S T  S E C T I O N ( T S )  FLOW INCGPM) 14.4 0.1 
T S  F L O W  OUT<GPM) 15.3 0.1 
T S  BYPASS FLOh(GPW1 -0.4 0.2 
LOOP F L O W  TOTAL(  C P M )  14.2 0.2 
R A D I A T O R  A I R  F L C k ( C F M )  2.1 0.1 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  14.5 0.1 
T S  OUT P R E S S ( P S I G 1  6- 2 0.0 
PUMP OUT P R E I S < P I I G )  9.2 0.0 
T S  L I N E  PRESS I W ( P S 1 G )  13.4 0.1 
EXP TANK ARGCN P R E S S ( P S I G )  2.8 0.1 
T S  B Y P  L I N E  PRESS I N ( P S I G )  14-5 0.1 
T S  B Y P  L I N E  PRESS O L T ( P S I G 1  7.1 0.1 

0 

rr 

. 
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Test 11, run 1 4 2  (continued) 

. 

4. 

6 

. 
I 

INSTRUMENT 20-SEC 
AVG 

LOOP THERMOCOUPLES 
TEST SECT I N L E T  hELL(0EG F) 831.7 
TEST SECT OUTLET hELL(0EG F )  1219.9 
P U M P  I N  P I P E  h A L L  TC 827. 3 
P U M P  OUT P I P E  W A L L  TC 823.6 
RAD I N  P I P E  W A L L  TC 1152.6 
RAD OUT P I P E  W A L L  TC 825.1 

HEATER I N T E R N A L  TI-ERMOCOUPLES 
HTR TC I N  hTR Oe.12AB I N ( D E G  F) 
HTR T C  I N  HTR 13912AB I N  
HTR TC I N  HTR 18912AB I N  
HTR T C  I N  HTR 22912AB I N  
HTR TC I N  HTR Oerl2EC I N  
HTR T C  I N  HTR 1 3 . 1 2 ~ ~  I N  
HTR TC I N  HTR 18r129C I N  
HTR T C  I N  HTR 229 12@C I N  
HTR TC I N  FTR 04915AB I N  
HTR TC I N  I-TR 10.15A9 I N  
HTR TC I N  HTR 16,158C I N  
HTR TC I N  HTR 25 .158C I N  
HTR T C  I N  bTR 02915.1 I N  
HTR TC I N  hTR 03915.1 I N  
HTR TC I N  I-TR 06915.1 I N  
HTR TC I N  HTR 15.1501 I N  
HTR T C  I N  hTR 24915.1 I N  
HTR TC I N  HTR 33915.1 I N  
HTR T C  I N  HTR 3 6 9 1 5 0 1  I N  
HTR TC I N  HTR C2915.4 I N  
HTR TC I N  I-TR (13.1504 I N  
HTQ TC I N  h T 9  06915.4 I N  
HTR TC I N  h7R 12912.4 I N  
HTR TC I N  HTR 24.1504 I N  
HTR TC I N  HTR 33.1514 I N  
HTR TC I N  HTR 34,1214 I N  
HTR TC I N  HTR 26.1504 I N  
HTR TC I N  r n  0 2 ~ 1 5 . 6  I N  
HTR TC I N  FTR 03.1506 I N  
HTR TC I N  HTR 0691506 I N  
HTR TC I N  HTR 1E915.6 I N  
HTR TC I N  HTR 24.1506 I N  
HTR TC I N  HTR 33,1506 I N  
HTR TC I N  hTR 34.1506 I N  
HTR TC I N  HTR 36.1506 I N  
HTR TC I N  HTR 03915.9 f N  
HTR TC I N  kTR 06915.9 I N  
HTR TC I N  hTR 15.1509 I N  
HTR T C  I N  HTR 24.1509 I N  
HTR TC I N  HTR 23915.S I N  

1116.8 
1096. 9 
1090.5 
1100.8 
1114.8 
1097.6 
1051.3 
1098.9 
1203- 1 
1187.8 
1148.8 
1134.9 
1259.3 
1285.8 
1318.0 
1224.3 
1169.7 
1160.8 
1141 0 5  
1293.4 
1282.0 
1326 1 
1219.2 
1177.1 
1163.6 
1169.3 
1139.6 
1290.7 
1271.0 
1352.3 
1214.9 
117202  
1 165.2 
1157.4 
1130.5 
1221.1 
1345- 8 
1199.4 
1171 0 4  
1160 04  

STD N O R M A L 1  ZED 
DEV TEMP 

1.1 
0.4 
1.4 
0.4 
8.0 
8.7 

0.4 
0.5 
0.4 
0 02 
0.3 
0.4 
0.4 
0.4 
0.5 
0.3 
0.2 
0.3 
0.5 
0.6 
0.7 
0.4 
0.3 
0.4 
0.3 
0.5 
0.3 
0.8 
0.8 
0.3 
0 - 4  
2.4 
0.4 
0.5 
0.4 
0.8 
0.4 
0.3 
0.4 
1.2 
0.3 
0.4 
0.6 
0.3 
0.3 
0.3 

0.73 
0 068 
0.67 
0 069 
0.73 
0.69 
0.67 
0 069 
0 096 
0.92 
0.82 
0.78 
1 -10  
1.17 
1.25 
1 - 0 1  
0.87 
0.85 
0.80 
1.19 
1.16 
1.27 
1.00 
0.89 
0.85 
0.87 
0.79 
1.18 
1.13 
1.34 
0.99 
0 088 
0.86 
0.84 
0.77 
1.00 
1.32 
0.95 
0.87 
0.85 
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T e s t  11, run 142 (continued) 

I N S T R U M E N T  

HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  bTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  t-TR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  I-TR 
HTR TC I N  HTR 
HTR TC I N  t-TR 
HTR T C  J N  hTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  PTR 
HTR TC I N  t-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
WTR T C  I N  HTR 

34 9 15.5 
36915.5 
049  16.1 
CS916.1 
C7.1E.l 
21916.1 
27916-1 
0 4 9  16.4 
059 16.4 
07916.4 
21916.4 
27116.4 
C49 16.6 
0 5 s  16.6 
C7r16.6 
21916.6 
279 16.6 
0 4 1  16.9 
C7.16.9 
21 .1609  
27rlB.9  
1 1  9 18AB 
129 leAB 
1 4 9  l e A B  
30rlEAB 
1 1  91eec 
12918BC 
149 1 8 B C  
1 7 .  l 8 R C  
30 . 1 BBC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A V G  

1151.1 
1126.2 
129102 
1282.9 
1283.7 
1156.9 
1168.7 
1293.0 
1286.4 
1285.4 
116101 
1172.8 
1278.8 
1289.7 
1273.0 
1166.4 
1166.4 
127207 
127307  
1165.6 
1161.8  
1271.8 
1238.0 
1160.7 
1207.5 
12720 2 
1236.1 
1162.8  
1261 03 
1210.9 

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 1 2 1 - 1  I N < D E G  F) 837 . 3 
W W  TC O N  HTR 169-1 I N  837 5 
W W  TC O N  HTR 1 4 . 0 1  I N  864 5 
W W  TC O N  HTR 169OS I N  1028.6 
W W  TC O N  HTR 04.11 I N  10950 6 
W W  TC O N  HTR 05.11 I N  1086.5 
W W  TC O N  HTR 12.11 I N  1082.7 
W W  PC O N  HTR 17911 I N  1069.6 
W W  TC O N  HTR 2 e r l l  I N  1053.0 
W W  TC O N  HTR , 7 1 9 1 1  I N  1038.7 
W W  T C  ON HTR 07.13  I N  1127.7  

1126.7 W W  TC O N  HTR 1 1 . 1 2  I N  
W W  TC O N  HTR 1 Z 1 l t  I N  1119.7 
W W  TC O N  HTR 15.12  I N  1115.0 
W W  TC O N  HTR 17912 I N  1105.9 
W W  TC O N  HTR 2 2 . 1 2  I N  107702 
W W  TC O N  HTR 01.15 I N  1192.1 
W W  TC O N  HTR 03.15 I N  1186.2 

STD 
O E V  

0.8 
0.5 
0.4 
0.6 
0 . 4  
0 . 5  
0 . 3  
0.4 
0.5 
0 . 4  
0.3 
0 . 2  
0.4 
0 . 5  
0.4 
0.4 
0.4 
0.4 
0.4  
0.5  
0 . 4  
0.4 
0 . 4  
0.6 
0.4 
0.4 
0 . 4  
0 06 
0.3 
0.4 

0.4 
0 . 3  
0 0 4  
0 . 5  
0.4 
0 .4  
0 . 2  
0 .2  
0.3 
0.4 
0 . 4  
0.4 
0.4 
0.4 
0.3 
0 . 4  
0.5 
0.4 

NORMAL I ZE 0 
TEMP 

0.82 
0.76 
1.18 
1.16 
1 - 1 6  
0 . 8 4  
0 .87  
1 .19  
1 .17  
1 - 1 7  
0 0 8 5  
0.88 

1 - 1 5  
1 .18  
1.14 
0.86 
0.86 
1.14 
1 .14  
0 . 8 6  
0 0 8 5  
1.13  
1.05 
0.85 
0.97  
1 . 1 3  
1 .04  
0 . 8 5  
1 . 1 1  
0 098 

0.01 
0.01 

0 .51  
0 .68  
0 .66  
0 .65  
0 .61  
0.57 
0.53 
0 .76  
0 076  
0 . 7 4  
0 .73  
0.71 
0.63 
0.93 
0.91 

0.08 
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Test 11, run 142 (continued) 

8 

b 

I NSTR UME NT 

W W  TC O N  HTR CE.15 IN 
W W  TC ON HTR 10.15 IN 
W W  TC O N  HTR 15.15 IN 
W W  TC ON HTR 19.15 IN 
W W  TC O N  HTR 2 5 . 1 5  IN 
W W  T C  O N  HTR 36.15 IN 
W W  TC O N  HTR 01.17 IN 
W W  TC A J  HTR C2.17 IN 
W W  T C  O P  HTR 02.17 IN 
W W  TC O N  HTR 08.17 IN 
W W  TC ON HTR 10.17 IN 
W W  TC O N  HTR 11.17 IN 
W W  T C  O N  HTR 11.17 IN 
W W  TC O N  HTR 19.17 'IN 
W W  T C  O N  HTR 21.17 IN 
W W  TC O N  HTR 2 2 - 1 7  IN 
W W  TC ON HTR 32.17 IN 
W W  TC O N  HTR 27.17 IN 
W W  TC O N  HTR 06.15 IN 
W W  TC A J  HTR 07.19 IN 
W M  TC OP HTR C7.1F IN 
W W  T C  O N  HTR 09.19 IN 
W W  TC O N  HTR 14.19 IN 
W W  TC O N  HTR 1 E r l S  IN 
W W  T C  O N  HTR 27.14 IN 
W W  TC O N  HTR 20.15  IN 
W W  TC O N  HTR 24915 IN 
W W  TC O N  HTR 96.14 IN 
W W  T C  O N  HTR 27.14 IN 
W W  TC O N  HTR 05.21 IN 
W W  TC ON HTR 06.21 IN 
W W  T C  O N  HTR 2 1 . 9 1  PN 
W W  TC O N  HTR 54.21 IN 
W W  T C  O N  HTR 2 5 . 2 1  IN 
W W  TC O N  HTR 2 7 . 2 1  IN 
W W  TC ON HTR 20.21 IN 
W W  TC O N  HTR 22.21 IN 
W W  TC O N  HTR 34.21 IN 
W W  T C  O N  HTR C4.22 IN 
W W  TC O N  HTR 05.22 IN 
W W  T C  O N  HTR 1 4 - 5 2  I N  
W W  TC O N  HTR 24.22 IN 
W W  TC O N  HTR 28922 IN 
W W  T C  O N  HTR 21.23 IN 
W W  TC O N  ROD 01.25 IN 
W W  TC O N  ROD 02.25 IN 
W W  T C  O N  RCD 0 5 . 5 5  IN 
W W  TC O N  ROD CE.25 IN 
W W  T C  O N  R a D  14.25 IN 
W W  TC O N  ROD C4.27 IN 
W W  T C  O N  ROD 07.27 IN 

20-SEC 
AVG 

1140.0 
1161 0 4  
1145.7 
1161-8  
1079.7 
1063.6 
1260.2 
1222.7 
1242.5 
1 177.4 
I 188.7 
1169.5 
1196.1 
1187.9 
114703  
1169.5 
1105.4 
1122.0 
1303.4 
1258.8 
1281.4 
1247.3 
1183.6 
1218.2 
1122.5 
1144.2 
1193.3 
1171 0 0  
1138.0 
1230.3 
1335.9 
1178.7 
116703  
1160.4 
1174.2 
1216.7 
1 2 1 5 - 3  
1176. 5 
1331 09 
123509  
1235.6 
1184.7 
1195.1 
1181-2  
1311.1 
1251.8 
1261 06 
1178.9 
1192.0 
1247.4 
1 2 8 7 - 9  

S T D  
O E V  

0.4 
0 03 
0 . 4  
0.4 
0.4 
0.3 
0.6 
0.4 
0.6 
0.4 
0.3 
0.4 
0. 3 
0.3 
0.3 
0.3 
0.5 
0 04 
0.5 
0.5 
0.5 
0.4 
0.6 
0.4 
0.3 
0.5 
0 . 4  
0.4 
0.3 
0 . 5  
0.4 
0.3 
0.4 
0.4 
0 - 4  
0 . 5  
0.3 
0.4 
0 - 4  
0.4 
0.5  
0 0 3  
0 - 4  
0.2 
0.4 
0.4 
0.4 
0.4 
0.4 
0 . 5  
0.3 

NORMAL1 ZED 
TEMP 

0.79 
0.85 
0.81 
0 - 8 5  
0.64 
0.60 
1.10 
1.01 
1 -06 
0.89 
0 - 9 2  
0.87 
0.94 
0.92 
0.81 
0.87 
0.71 
0 . 7 5  
1.22 
1.10 
1.m 
1 - 0 7  
0.91 
1.00 
0.75 
0.81 
0.93 
0.87 
0.79 
1.28 
1.30 
0.89 
0.86 
0.85 
0 . 8 8  
0.99 
0 099 
0.89 
1.29 
1.04 
1.04 
0.91 
0 094 
0 - 9 0  
1.23 

1.11 
0.89 
0.93 
1.07 
1.18 

1 .oa 
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Test 11, run  142 (cont inued)  

INSTRUMENT 

W W  TC ON ROD 12.27 
W W  T C  ON ROD 16.27 
W W  T C  ON ROD 18.27 
W W  TC O N  ROD C3r2F 
W W  TC O N  ROD 06.29 
W W  TC O N  ROO 10.25 
W W  T C  O N  ROD C1.37 
W W  T C  ON ROD 02.27 
W W  T C  O N  ROD OE.37 
WW TC ON ROD 14.37 
W W  TC ON ROD C4.51 
w w  TC ON ROD (17.51 
W W  TC O N  RCD 12.51 
W W  TC O N  POD 16.51 
W W  TC O N  ROD 1E.51 
W W  T C  ON RCD C3.67 
W W  T C  ON ROD CEst53 
W W  TC O N  ROD 10.t53 

r N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
AVG 

1187-8 
1179.8 
1201 0 5  
1282.9 
1271 09 
1200.7 
1278.5 
1233.0 
1193.8 
1221.8 
1238.3 
1245.2 
1206.4 
1213.9 
1210.1 
1244.9 
1232.4 
1228-6 

DUCT THERMOCOUPLES 
DUCT W A L L  T C - C H  28.19 I N ( D E G  F )  1112.1 
DUCT W A L L  TCgCI- 52.19 I N  1113.3 
DUCT WALL T C * C H  2e.21 I N  1153.9 
DUCT W A L L  TC.Ck 45.21 I N  1156.7 
DUCT b A L L  T C * C H  44.21 I N  1153.8 

TEST S E C T I O N  H O L E I N G  THERMOCOUPLES 
T S  SHELL--BCT(CEG F )  
T S  GUARD HTR--BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
TS HTR-TOP 

€41.0 
e29 . a 
788 . 2 
1143.0 
110307 
569.9 
1207.4 
1125.7 
1039.1 
1220.3 
1156.2 
1065.8 

REFERENCE BOX TFERMCCOLPLES 
150 DEG R E F  ECX 1(DEG F) 150.4 
150 DEG R E F  EOX 2 151.5 
150 DEG R E F  ECX 2 154.2 
150 DEG R E F  €OX 4 152 4 
150 DEG R E F  EOX 5 151 0 2  

M I S CELLANEOU S 
SOD PUMP SPEED<RFM) 612.5 
E X P A N S I O N  TANK LEVEL(% FULL) 71 0 5  

S T  D NORMAL I ZED 
DEV TEMP 

0.5 
0.4 
0.4 
0 04 
0.5 
0.4 
0 04 
0.4 
0.3 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.2 

0.92 
0.90 
0.95 
1.16 
1e13 
0.95 
1.15 
1.03 
0 093 
1.00 
1.05 
1.07 
0.97 
0.98 
0.97 
1.06 
1.03 
1.02 

0.4 0.72 
0 02 0.73 
0. 2 0.83 
0 04 0 -84 
0.2 0.83 

7.1 
0.8 
0-8 
0.3 
0.4 
0.9 
0.4 
0.2 
0.3 
0.4 
0.3 
0.4 

0.3 
0.4 
0.4 
0.4 
0.2 

11.0 
0.3 

. 

* 

* 

3 

b 

. 
. 
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T E S T  S E R I E S  1 O(BUNDLE 3C1 ; T E S T  11 RUN 143 03/09/78 13 2 4 4  

. 
'r 

6 

c 

CONDIT IONS:  
T E S T  S E C T I C N  FLOW: 0 . 9 5  L / S  (15.1 GPM) 
TEST S E C T I C N  POInER 

19 CENTRAL FEATERS: 143.2 KW (14.1 KW/M/ROD) ( 4.3 KW/FT/ROD) 
12 EDGE HEATERC: 89.9 KW (14.0 KW/M/ROD) ( 4.3 KW/FT/ROD) 
T O T A L ( 3 1  h E A T E R S ) :  233.1 KW 

T E S T  S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  C U T L E T  TEMPERATURE: 

I-EAT BALANCE: 

445 DEG C ( 833 D E G  F l  
669 DEG C (1236 DEG F) 

HEAT I N P U T  FROM 3 1  F U E L  P I N  SIMULATORS:  
HEAT ABSORBED B Y  SCDIUM= 

FLOW X SPoHEAT X ( T S  OUT TEMP - T S  I N  TEMP)  
X O F  I N P U T  HEAT ACCCUNTED FOR: 

INSTRUMENT 20-SEC 
AVG 

HEATER POWER-CENTRAL GODS(KW) 
HTR POWER I N  ROD 1 7.5 
HTR POWER I N  GOCS 8.9910 22.7 
HTR POWER I N  G C D S  1 4 . 1 5 9 1 6  22.6 
HTR POWER I N  RODS 293.11.19 30.0 
HTR POWER I N  RODS 5.6.13~17 30.2 
HTR POWER I N  GOOS 4.7912918 30.2 

HEATER POWER-EDGE ROCS(KW 1 
HTR POWER I N  RODS 30.31 15.0 
HTR POWER I N  RODS 29925927.28 30.0 
HTR POWER I N  R O C C  33934 15.0 
HTR POWER I N  ROOS 21.22.36.37 29.9 

FLOWS 
T E S T  S E C T I C N ( T S 1  FLOW I N ( G P M )  15.1 
T S  FLOW OUT(  GPM 1 15.2 
T S  BYPASS F L O k ( G F M )  -0.1 
LOOP FLOW TOTAL(  GPM) 14.8 
R A D I A T O R  A I R  FLOh(CFM)  2.3 

PRESSURES 
T S  I N  P R E S S ( P I 1 G )  14.5 
T S  OUT P R E I S ( P S I G 1  6. 1 
PUMP OUT P R E S I ( P 5 I G )  9.1 
T S  L I N E  PRESS I N C P S I G )  13.3 
EXP TANK ARGON PRESSCPSIG)  2.7 
T S  BYP L I N E  PRESS I N ( P S I G 1  14.4 
T S  BYP L I N E  PRESS O L T ( P S I G )  6.9 

S T D  
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.0 
0 . 0  
0.0 
0.0 

1 0 %  
0.1 
0.1 
1.1 
0.2 

0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 

233.1 KW 

228.6 KW 
98.1 % 
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Test 11, run 143 (continued) 

INSTRUMENT N O R M A L 1  ZED 20-SEC ST D 
AVG D E V  TEMP 

L O O P  THERMOCOCPLES 
TEST SECT I N L E T  WELL(DEG F I  833.3 
TEST SECT OUTLET CELL(OEG F )  1237.0 
P U M P  I N  P I P E  k&LL TC 828.1 
PUMP OUT P I P E  &ALL TC 824.6 
RAD I N  P I P E  W A L L  TC 1165.1 
R A D  OUT P I P E  kALL TC 826.5 

FE ATER I NT ERN A L  T h ERMOCOUPLES 
HTR T C  I N  HTR 08912AB INfDEG F )  
HTR TC I N  FTR 13912AB I N  
HTQ T C  I N  HTR lE912AB I N  
HTR T C  I N  HTR 22r12AB I N  
HTR T C  I N  HTR C8912BC I N  
HTR T C  I N  HTR 13912BC I N  
HTR T C  I N  HTR 1€,12@C I N  
HTR T C  I N  HTR 229128C I N  
HTR TC I N  PTR QS.15AB I N  
HTR T C  I N  hTR 10915AB I N  
HTR T C  IN HTR 1 6 . 1 ~ ~ ~  I N  
HTR T C  I N  h T R  259158C I N  
HTR T C  I N  HTR C2915.1 I N  
HTR T C  I N  HTR 03915.1 I N  
HTR TC I N  FTR 06915.1 I N  
HTR TC I N  HTR 15.1501 I N  
HTR TC I N  HTR 24915.1 I N  
HTR T C  I N  h T R  1 3 9 1 5 0 1  I N  
HTR TC I N  PTR 26915.1 I N  
hTR TC I N  PTR C2915.4 I N  
HTR TC I N  hTR 03915.4 I N  
HTR TC I N  FTR 0 0 * 1 5 0 4  I N  
hTR TC I N  FTR 15,1504 I N  
HTR T C  I N  HTR 24915.4 I N  
HTR T C  I N  HTR 33915.4 I N  
HTR T C  I N  HTR 34.1504 I N  
PTR TC I N  HTR 30912.4 I N  
I’TR T C  I N  HTR 0291216 I N  
HTR TC I N  FTR 03.1506 I N  
HTR T C  I N  h T R  0 6 ~ 1 5 . 6  I N  
HTR TC I N  PTR 15.1506 I N  
HTR T C  I N  hTR 24.1506 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR T C  I N  HTR 36,1506 I N  
HTR TC I N  hTR 03915.9 I N  
HTR TC I N  HTR 06.1515 I N  
HTR T C  I N  WTR l t r 1 5 . 9  I N  
HTR TC I N  hTR 24915.9 I N  
HTR T C  I N  HTR 3 3 9 1 5 0 s  I N  

1123.2 
1109.4 
1101 06 
1115.8 
1120.6 
1110.0 
1102.9 
1113. 3 
1209.5 
1194.7 
1162.7 
1155.7 
1 2 6 2 0 4  
1287. 9 
1317.0 
1233.2 
1188.0 
1179.9 
1160.7 
1292. 1 
1282.3 
1322.0 
1 2 2 6 0 9  
1196.4 
1182.2 
1183.3 
1158.9 
1289.3 
1273.6 
1346.2 
1222.6 
1 192.1 
1183.1 
1174.8 
1149.4 
1224.9 
1343.5 
1205.8 
1191.9 
1178.5 

0.8 
00% 
1.0 
0.5 

11.5 
8.0 

0.9 
0.7 
0.7 
0.5 
0 . 7  
0.9 
0.5 
0.5 
0.8 
0.7 
0.8 
0.5 
0.9 
0.8 
1.0 
0 08 
0 . 5  
0.6 
0.6 
0.9 
1.0 
0.9 
0.8 
0.5 
0.6 
2.2 
0.7 
0.9 
0.9 
1.0 
0.8 
0.7 
0.6 
1.5 
0.8 
0.8 
0.9 
0.9 
0.6 
0.7 

0.72 
0.68 
0.66 
0 070 
0.71 
0.69 
0.67 
0.69 
0.93 
0.90 
0.82 
0.80 
1.06 
1.13 
1.20 
0.99 
0.88 
0.86 
0.81 
1.14 
1.11 
1e21 
0.97 
0.90 
0.86 
0.87 
0.81 
1.13 
1.09 
1.27 
0.96 
0 0 8 9  
0.87 
0.85 
0.78 
0.97 
1 - 2 6  
0.92 
0 089 
0.86 

4 

. 
4 



c 

h 

INSTRUMENT 

HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  h T R  
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  I-TR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTP T C  I N  kTR 
HTR T C  I N  PTR 

HTR T C  I N  PTR 
HTR T C  I N  I-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR T C  I N  HTR 
HTR T C  I N  H7R 
HTR T C  I N  PTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 

HTR T C  I N  r,iTR 
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Test 11, run  143  ( con t inued)  

34.150s 
36.1C.S 
04.1601 
C5.16-1 
C7916.1 
21.1er1 
27.1601 
04,1604 
C5.16.4 
C7.1&04 
21. 16.4 
27.1604 
049 1606 
Of, 16-6 
07. 16.6 
21 9 1606 
27916.6 
C4916oS 
C7.16.9 
21 1E.S 
279 16.9 
1 1  9 l8AB 
12. l e A B  
14918AE 
70.18AB 
11 18BC 
12.1eec 
14 9 1 1 B C  
17.18BC 
20 t 1 8BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP THERMCCOUPLES 
W W  TC O N  HTR 12.-1 I N ( D E G  F) 
W W  TC O N  HTR 169-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 16 .0S  I N  
W W  TC O N  HTR 04911 I N  
W W  T C  O N  HTR 0 5 r l l  I N  
W W  TC O N  HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR Ze.11 I N  
W W  T C  O N  HTR 21.11 I N  
W W  T C  O N  HTR 02.12 I N  
W W  T C  O N  HTR 11.13 I N  
W W  TC O N  HTR 13.15 I N  
W W  TC O N  HTR 1Crl2 I N  
W W  TC O N  HTR 17.13 I N  
W W  T C  O N  HTR 22.12 I N  
W W  TC O N  HTR 01.15 I N  
W W  T C  O N  HTR C2.15 I N  

20-SEC 
A V G  

1167. 3 
1145.5 
1301 04 
129005 
1287.4 
1 179.8 
1183.9 
13040 2 
1294.2 
1288.9 
1183.5 
1194.1 
1288.1 
1295.0 
1276.6 
1188.9 
1188.2 
1282.3 
1275.5 
1188.2 
1183.3 
1277.4 
1248.3 
1179. 0 
1230.6 
1277.1 
1246.5 
1181 03 
1268.8 
1232.2 

838.8 
839.4 
865.5 
1034.4 
1099.0 
1090.3 
1088.9 
1079. 2 
1064.7 
1052.6 
1130.8 
1131 07 
1128.5 
1125.6 
1120.0 
1094.8 
1197.5 
1189.7 

NORMAL1 Z E D  S T D  
DEV TEMP 

0.8 
0.7 
0.8 
0.9 
0.8 
0-6 
0.9 
0 . 3  
0.8 
0.8 
1 .O 
0.7 
01 8 
0 07 
0.7 
0 06 
086 
0.9 
0.7 
0.5 
0.8 
1.0 
0.9 
0.6 
0.7 
0.8 
0. 9 
0.7 
0.8 
0.7 

0.4 
0.4 
0.4 
0 06 
0.7 
0.6 
0.6 
0.6 
0.5 
0.6 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0 0  9 
0 . 9  

0.83 
0.77 
1.16 
1.13 
1.12 
0 086 
0.88 
1.17 
1.14 
1.13 
0.87 
0.89 
1.13 
1.14 
1.10 
0.88 

1.11 
1.10 
0.88 
0.87 
1.10 
1.03 
0.86 
0.98 
1.10 
1.02 

1.08 
0.99 

0.88 

0.86 

0.01 
0.02 
0.08 
0.50 
0.66 
0.64 
0.63 
0.61 
0.57 
0.54 
0.74 
0-74 
0.73 
0.72 
0.71 
0.65 
0.90 
0.88 
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Test 11, run 1 4 3  (continued) 

INSTRUMENT 

W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  T C  A J  HTR 
W W  T C  O P  HTR 
W W  TC O N  HTR 
W W  TC ON H7R 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC A J  HTR 
W W  T C  O P  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W C  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  RCD 
W W  T C  O N  RGD 

CP.15 IN 
10.15 IN 
15.15 IN 
1S.15 IN 
45.15 IN 
36.12 IN 
01.17 IN 
C2.17 IN 
02.17 IN 
Oe.17 IN 
10.17 IN 
11.17 IN 
1E.17 IN 
19.17 IN 
21.17 IN 
22.17  IN 
22.17  IN 
27.17 IN 
(36.14 IN 
0 7 - 1 9  IN 
07.14 IN 
04.15 IN 
14.14 IN 
l e 9 1 5  IN 
27 .19  IN 
30.15 IN 
24.15  IN 
2 E . l S  IN 
27 .15  IN 
C5.21 IN 
06.21 IN 
21.21  IN 
24.21 IN 
25.21 IN 
27.21 IN 
,10921 IN 
12.21  IN 
14 .21  IN 
04.22  IN 
CS.23 IN 
14.22 IN 
24.21  IN 
28.23 IN 
3 1 - 2 2  IN 
0 1 . 2 5  IN 
02 .25  IN 
C 5 . 2 5  IN 
Ce.25 IN 
14.25 IN 
04.27  IN 
07.27 IN 

20-SEC 
A VG 

1 148.5 
1168.1 
1160.3 
1167.9 
1095.8 
1081 0 3  
1269.7 
1227.9 
1247.0 
1187.6 
1200.4  
i 182.9 
1204.9 
1196.1 
1167.4  
1185-3  
1125.8 
1141.5  
1310.4 
1265.0  
1286- 8 
1257.8 
1202.3 
1228.5 
1146.3  
1166.4 
121 1.6 
1190.3 
1159.7 
1340.2 
134202 
1201.3 
1191 0 7  
1183.8 
1 197- 3 
1238.4 
1237.8 
1200.2 
1339.6 
1253.7 
1255.4 
1207.1 
1217.6  
1206 .8  
1319.9 
1266.0 
1 2 7 8 - 8  
1200.5 
1214.3 
1264.8 
1299.2 

ST 0 
DEV 

0.6 
0 .7  
0 .7  
0.8 
0.5 
0 . 5  
1.1 
0.9 
1 . 0  
0 .8  
0.7 
0 . 7  
0.9 
0 . 9  
0 .8  
0.8 
0 0 6  
0.6 
1 . 1  
1 . 0  
1 . 0  
0 09 
0 .8  
0 .9  
0-5 
0 . 7  
0 . 8  
0 . 8  
0.6 
1 . 1  
1 . 1  
0.6 
0.7  
0 . 8  
0.7 
0.8  
0 - 9  

1 . 1  
0 .8  
0 .8  
00  7 
0 0 8  
0.7 
1 . 1  
0 .9  
1 . 1  
0.6 
0.6  
1 . 0  
0 .9  

0-8 

NORMAL I ZED 
TEMP 

0 0 7 8  
0 . 8 3  
0 .81  
0 . 8 3  
0 .65  
0 .61  
1 .08  
0.98 
1 . 0 2  
0.88 
0.91 
0 .87  
0 .92  
0.90 
0 . 8 3  
0 .87  
0 .72  
0 .76  
1.18 
1 .07  
1.12 
1.05 
0.91 
0.98 
0 . 7 8  
0 . 8 3  
0 . 9 4  
0 .88  
0 .81  
1.26 
1.26 
0 .91  
0 .89  
0 .87  
0 090 
1.00 
1 . 0 0  
0.91 
1.25 
1 .04  
1 .05  
0 .93  
0 . 9 5  
0 . 9 3  
1 - 2 1  
1 .07  
1.10 
0.91 
0 .94  
1.07 
1.15 

r* 

. 
. 

- 
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Test 11, r u n  143 ( con t inued)  

1, 

. 

INSTRUMENT 

W W  TC O N  ROD 
W W  TC O N  ROO 
W W  T C  O N  ROD 
W W  TC O N  R O O  
W W  TC O N  RCD 
W W  TC O N  ROO 
W W  T C  O N  ROD 
W W  T C  ON ROD 
W W  T C  ON ROD 
W W  T C  O N  ROD 
W W  TC O N  ROO 
W W  TC O N  ROD 
W W  TC O N  RCO 
W W  TC ON ROO 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROO 

12.57 I N  
16.27 I N  
le927 I N  
C3.24 I N  
06925 I N  
10.25 I N  
01.37 I N  
02.27 I N  
08.77 I N  
14.37 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
le951 I N  
03.63 I N  
06.63 I N  
10.63 I N  

20-SEC S T  0 NORMAL1 ZED 
AVG DEV TEMP 

1210.0 
1202.1 
1221 09 
1293.2 
128609 
1220.5 
1290.4 
1249.0 
1213.5 
1241 8 
1255.3 
1261 03 
1227.3 
1233.0 
1228.6 
1260.2 
1249.8 
1246.4 

0.9 
0.8  
0.8 
0.9 
1.2 
0.7 
1.0 
0.9 
0.6 
0.8 
0 08 
0.8 
0.6 
0 0 4  
0.4 
0.9 
0.7 
0.7 

DUCT THERMOCOUPLES 
DUCT WALL TCgCH 2e.19 I N ( 0 E G  F)  113204 0.6 
DUCT W A L L  TC-CI- 53.19 I N  1134.8 0.5 
DUCT W A L L  T C - C H  21.21 I N  1174.2 0 06 
DUCT WALL TCsCH 43.21 I N  1180.6 0.6 
DUCT WALL T C q C b  44.21 IN 1176.5 0.4 

T E S T  S E C T I O N  H O C I  I N G  THERMOCOUPLES 
T S  SHELL--BOT<CEG F) 
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUAR0 HTR-LO* CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

841.5 
830.9 
788.9 
1163.7 
1121.0 
983.7 
1226.1 
1143.7 
1056.6 
1237.9 
1173.4 
1083.2 

6.4 
1.2 
0.6 
0.2 
0.4 
0.4 
0.3 
0.4 
0.4 
0.3 
0.5 
0.6 

REFERENCE BOX TEERMCCOLPLES 
150 OEG R E F  EOX l(DEG F )  150.4 0.5  
150 DEG R E F  EOX 2 151.7 0.4 
150 OEG R E F  EOX 7 154.5 0.3 
150 DEG R E F  @GX 4 152.5 0.4 
150 DEG R E F  EOX 5 150.6 0.4 

MISCELLANEOUS 
SOD PUMP SPEED(RPM) 609. 7 2.2 
EXPANSION TANK L E V E L (  X FULL) 7 1  00 0.1 

0.93 
0.91 
0.96 
1.14 
1.12 
0.96 
1.13 
1.03 
0.94 
1.01 
1.05 
1.06 
0 098 
0.99 
0.98 
1.06 
1.03 
1.02 

0.74 
0.75 
0.84 
0.86 
0.85  
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TEST S E R I E S  lO( t3UNDLE X I  ; TEST 11 RUN 1 4 4  0 3 / 0 9 / 7 8  1 3  39 2 7  

COND I T  I O N S  : 
TEST SECTION FLOW:  0.92 L / S  (14.5 GPM) 
TEST S E C T I C N  POWER 

19 CENTRAL HEATERS: 143.4 KW ( 1 4 . 1  KW/M/ROD) ( 4.3 KW/FT/ROD) 
12 EDGE HEATERS: S8.4 K k  (15.4 KW/M/ROD) ( 4.7 KW/FT/F!OD) 
T O T A L ( 3 1  HEATERS) :  241 .7  KW 

TEST SECTION I N L E T  TEMPERATURE : 
TEST S E C T I C N  CUTLET TEMPERATURE: 

445 DEG C ( 8 3 4  DEG F) 
679 DEG C (1254 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 2 1  F U E L  P I N  SIMULATORS: 241.7 KW 
HEAT ABSORBED BY SCCIUM= 

X O F  I N P U T  HEAT ACCCUNTED F O R :  94.4 x 
FLOW X SPoPEAT X ( T S  OUT TEMP - T S  I N  TEMP) 228.2 KW 

I N S  TR UMENT 20-SEC ST D 
A V G  DEV 

. 
HE AT ER POW ER- CEN T G A L  GOD S ( K h 

HTR POWER I N  RGO 1 7.5 0.0 
HTR POWER I N  RODS e 9 9 9 1 0  2207  0.0 
HTR POWER I N  K O C S  14915916 22.7 0.0 
HTR POWER I N  RODS 2*3911*19 29.9 0.0 
HTR POWER I N  RODS 5 9 6 ~ 1 3 9 1 7  30.3 0.0 
HTR POWER I N  GODS 4 9 7 9 1 2 9 1 8  30.3 0.0 

HEATER POWER-EDGE RODS<KW) 
HTR POWER I N  RODS 2 0 9 3 1  16 .4  0. 0 
HTR POWER I N  G O C S  2 4 9 2 5 . 2 7 9 2 8  32.9 0.0 
HTR POWER I N  RCCS 3 3 . 3 4  16.4 0.0 
HTR POWER I N  ROES 2 1 9 2 2 9 3 6 9 3 7  32.7 0.0 

FLOWS 
TEST S E C T I C N ( T S )  FLOW INCGPM) 1405 0.1 
T S  F L O W  OUTCCPM) 15.3 0.1 
T S  BYPASS F L C h ( G P M )  0. 1 0.2 
LOOP FLOW TOTAL(  GPM) 14.2 0.2 
RADIATOR A I R  F L G h ( C F M )  2.7 0.2 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  14 .4  0.1 
T S  OUT P R E S S ( P S 1 G )  602  0.1 
PUMP OUT P R E I S ( P S 1 G )  9.1 0.1 
T S  L I N E  PRESS I N ( P S X G 1  13.4 0.1 
EXP TANK ARGCN P R E S S ( P S I G 1  2.7 0.1 
T S  EYP L I N E  PRESS I N ( P S I G 1  14.5 0 .1  
T S  BYP L I N E  PRESS O L T ( P S X G )  6.9 0. 1 

. 
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Tes t  11, run  144 (continued) 

*. 

. 

INSTRUMENT 20-SEC S T D  N O R M A L  I ZED 
A VG DEV TEMP 

L O O P  THERMOCOUPLES 
T E S T  SECT I N L E T  C E L L ( 0 E G  F )  834 0 4 
TEST SECT OUTLET CELL(DEG F )  1254.2 
PUMP I N  P I P E  hALL TC 828.6 
PUMP B U T  P I P E  k A C L  TC 8240 8 
RAD I N  P I P E  W A L L  TC 117906  
R A D  OUT P I P E  WALL TC 824.8 

HE A T  ER I N T  E R N  A L  THERMOCOUPLE S 
HTR T C  I N  HTR OE912AB I N ( 0 E G  F )  
HTR T C  I N  FTR 12.12AB I N  
HTR T C  I N  h T R  lE,lPAB I N  
HTR T C  I N  FTR 22r12AB I N  
HTR T C  I N  HTR Oe9128C I N  
HTR T C  I N  HTR 13r128C I N  
HTR T C  I N  HTR 18r12eC I N  
HTR T C  I N  HTR 22r12eC I N  
HTR T C  I N  PTR 04.15AR I N  
hTR T C  I N  HTR 10915AB I N  
HTR T C  I N  HTR leg15BC I N  
HTR T C  I N  h T R  25.158C I N  
HTR T C  I N  HTR C2.1501 I N  
HTR T C  I N  HTR 03~15.1 I N  
HTR T C  I N  FTR 06915.1 I N  
HTR T C  I N  D-ITR 15.1501 I N  
HTR T C  I N  HTR 24.1501 I N  
HTR T C  I N  PTR 339 1 5 0 1  I N  
HTR T C  I N  HTR 2 6 r l 5 . 1  I N  
HTR T C  I N  HTR 02.1504 I N  
HTR T C  I N  HTR 03.1504 I N  
HTR T C  I N  hTR 06.1504 I N  
HTR T C  I N  HTR 15.1504 I N  
HTR T C  I N  FTR 2491E.4 I N  
FTR T C  I N  h T R  3 3 , 1 5 0 4  I N  
HTR T C  I N  HTR 34.1504 I N  
HTR T C  I N  HTR 36915.4 I N  
HTR T C  I N  HTR 02915.6 I N  
HTR T C  I N  HTR 03.1506 I N  
HTR T C  I N  HTR C6.1506 I N  
HTR T C  I N  FTR 15.15.6 I N  
HTR T C  I N  HTR 24.15oe I N  
HTR T C  I N  HTR 33,1506 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR T C  I N  HTR 36115.6 I N  
HTR T C  I N  I-TR 03.1509 I N  
HTR T C  I N  hTR C6.15.9 I N  
HTR T C  I N  HTR 12.1509 I N  
HTR T C  I N  HTR 24~15 .9  I N  
HTR T C  I N  PTR ? , 7 * 1 5 . S  I N  

11280 4 
1120.8 
1112.6 
1 1 2 9 0 8  
1125.9 
1 1 2 1 0 6  
1113.1 
11270 4 
1214.2 
1200.2 
1 1 7 5 0 7  
1177.1 
1269.6 
1285.8 
1320.9 
1237.8 
120508  
1198.0 
1180.3 
1300.8 
1285.9 
132608  
1227. 3 
1215.1 
1200.3 
1200.3 
1177.7 
1297.4 
1275.8 
1346.1 
1 2 2 2 0 7  
1212.2 
1200.5 
1189.3 
1168. 7 
1226. 2 
1 3 4 3 0 6  
1209.8 
1211.6 
1195.5 

0.9 
0.4 
0.4 
0.5 

12.2 
604 

0.5 
0.5 
0.5 
0.3 
0.5 
0 . 5  
0.4 
0.4 
0.5 
0.5 
0.5  
0 . 5  
0.7 
0 0 7  
0.6 
0 . 5  
0.4 
0.4 
0.6 
0.5 
0.6 
0.6 
0.5 
0.3 
0 . 5  
1.7 
0 0  5 
0.6 
0.6 
0.6 
0 . 5  
0.4 
0 . 5  
1.0 
0.4 
0.5 
0.6 
0.5 
0.4 
0.4 

0.70 
0.68 
0.66 
0.70 
0 - 6 9  
0.68 
0.66 
0.70 
0.90 
0.87 
0.81 
0 082 
1 - 0 4  
1.08 
1.16 
0.96 
0.88 
0.87 
0.82 
1.11 
1 . O R  
1 - 1 7  
0 0 9 4  
0.91 
0087 
0.87 
0.82 
1.10 
1.05 
1.22 
0.93 
0.90 
0.87 
0.85 
0.80 
0093 
1.21 
0.89 
0.90 
0.86 
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T e s t  11, run  144 ( con t inued)  

I NSTR UMENT 

HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR TC I N  FTR 
HTR T C  I N  WTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  FTR 
HTR TC I N  HTR 
HTR T C  I N  bTR 
HTR T C  I N  FTR 
HTR TC I N  PTR 
HTR TC I N  I-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  FTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 

34s 15.4 
361 15.4 
04.1601 
05.1601 
C7.1C.l 
21 16.1 
27916.1 
04.1604 
05.1604 
07.1604 
f 1 9  16.4 
27916.4 
C4.lE.B 
C 5 ,  16.6 
07,1606 
21 9 16 06 
27.1606 
C4.16.9 
C7. 16.9 
21.16.S 
2 7 9  16.4 
1 1  9 18AB 
12918A8 
14.18AB 
30, leAB 
11.1 eec 
12*l@BC 
14.1eBC 
17918BC 
30. 18BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A V G  

1182.9 
1164.2 
1303.6 
1294.5 
1295.1 
1201.3 
1210.7 
1305.3 
1297.3 
1296.9 
1205.4 
1214.6 
1291 09 
1300. 0 
1284.1 
1211.1 
1208.3 
1285.2 
1284.2 
121003 
1203.0 
1282.0 
1257.5 
1196.3 
1253. 7 
1282. 1 
1255.9 
1198- 4 
1274.9 
1252.8 

W I R E  W R A P  THERMCCCUPLES 
W W  TC ON HTR 12.-1 IN(DEG F) 840.2 

840.1 W W  TC ON HTR l€*-l I N  
W W  T C  ON HTR 12.01 I N  867.7 
W W  TC ON HTR 169C5 I N  1038.7 
W W  TC ON HTR 04.11 I N  110009 
W W  T C  O N  HTR 05.11 I N  1092.5 
W W  TC ON HTR 13.11 I N  1092.7 
W W  TC ON HTR 17.11 I N  1087.4 
WW TC ON HTR 2e.11 I N  1075.4 
W W  TC ON HTR 21.11 I N  1066.0 
W W  TC ON HTR 02.12 I N  1132.8 
W W  TC ON HTR 11.13 I N  1136. 3 
W W  TC GN HTR lZrl3 I N  1136.3 
W W  TC ON HTR 15.12 I N  1134.6 
W W  TC O N  HTR 17.13 I N  1132.5 
W W  TC ON HTR 22.12 I N  1113.4 
W W  T C  ON HTR 01.15 I N  1198. 3 
W W  TC ON HTR 03.15 I N  1192.7 

STO NORMALIZED 
DEV TEMP 

0.6 
0.5 
0.5 
0.7 
0 . 5  
0.4 
0.5 
0.5 
0.4 
0.6 
0.4 
0.4 
0 . 5  
0.5 
0.5 
0.3 
0.4 
0.5  
0.5 
0.5 
0.5 
0.3 
0.5 
0.4 
0.5 
0 . 5  
0.6 
0 06 
0.5 
0.4 

0.4 
0.4 
0.4 
0.5 
0.7 
0.4 
0.4 
0.4 
0.5 
0.4 
0.6 
0.7 
0.6 
0.5 
0.5 
0.7 
0.5 
0 . 5  

0.83 
0.79 
1.12 
1.10 
1.10 
0.87 
0.90 
1.12 
1.10 
1.10 
0.88 
0.91 
1.09 
1.11 
1.07 
0.90 
0.89 
1 e07 
1.07 
0.90 
0.88 
1.07 
1.01 
0.86 
1.00 
1.07 
1.00 
0.87 
1.05 
1.00 

0.01 
0.01 
0.08 
0.49 
0.63 
0.61 
0.62 
0.60 
0.57 
0.55 
0.71 
0.72 
0.72 
0.72 
0.71 
0.66 
0 . 8 7  
0.85 

. 

8 



. 
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Tes t  11, r u n  144 ( c o n t i n u e d )  

I NSTRUM E N 1  

W W  TC ON ROD 12.27 
W W  T C  O N  RCD 16.27 
W W  T C  O N  ROD 18.27 
W W  T C  O N  ROD 03.25 
W W  TC O N  ROD OE.25 
W W  TC ON ROD 1 0 9 2 4  
W W  TC O N  ROC 01.27 
W W  TC ON ROD C2.27 
W W  TC ON ROD C & r 2 7  
W W  TC O N  ROD 14.27 
W W  T t  O N  ROD 04.51 
W W  TC O N  4 C D  07.51 
\ N W  TC ON ROD 12.51 
W W  TC ON ROD lE.51 
W W  TC P N  ROD 1 E . 5 1  
W W  T C  ON ROC C2.62 
W W  TC ON ROD Cf5.63 
W W  TC O N  ROD 10.E7 

I N  
I N  
SN 
IN 
I N  
I N  
IN 
I N  
I N  
Ih: 
I N  
I N  
I N  
Ilri 
I N  
I N  
I N  
I N  

2 0 - S E C  STD 
AVC DEV 

1231.0 
1225.7 
1241 0 5  
1301.8 
129802 
1238.5 
1300.5 
1264.5 
1233.0 
1259.4 
1270.4 
1274.5 
1245.1 
1251.1 
1247.2 
1274.3 
1265.5 
1261.5 

0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0 . 5  
0.5 
0.4 
0.4 
0.4 
0 05 
0.3 
0.3 
0.4 
0.4 
0.5 
0.4 

DUCT THERMOCOUPLES 
DUCT WALL TCqCF S e . 1 9  I N t D E G  F )  1153.2 0.4 
DUCT N A L L  TCqCI- 53.19 I N  1157.5 0.4 
DUCT W A L L  T C I C h  28921 I N  1195.5 0.3 
DUCT W A L L  TCqCH 42921 I N  1204 05 0 03 
DUCT W A L L  TCeCH 44.21 I N  1200.7 0.4 

T E S T  S E C T I O N  HOUSING THERMOCOUPLES 
T S  SHELL-BCT(DEG F )  
T S  GUAPD HTR--RCT 
TS HTR-BOT 
1s SHELL-LOW C T R  
T S  GUARD HTR-LOY CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

e45 2 
831 06 
789 4 
1186.1 
1138-9 
995 2 
1245. 4 
1158.6 
1069.3 
1255.4 
1188.7 
1095.3 

8.6 
0.5 
0.5 
0.3 
0.3 
0 07 
0.3 
0.3  
0.3 
0.3 
0.2 
0.4 

R EFERENC E BOX T k  ERMOCOLPLES 
150 DEG R E F  ECX l(DEG F) 150.3 0.3 
150 DEG R E F  E C X  2 151.3 0.3 
150 OEG REF EOX E 154.0 0.3 
150 DEG R E F  E U X  4 152.4 0.4 
150 OEG R E F  EUX 5 151 03 0.2 

NORMAL1 ZED 
TEMP 

0.94 
0 m 9 3  
0.97 
1 - 1 1  
1.10 
0.96 
1.11 
1.02 
0.95 
1.01 
1.04 
1.05 
0.98 
0.99 
0.98 
1.05 
1.03 
1.02 

0.76 
0.77 
0.86 
0.88 
0.87 

. 

.t 

M I SC ELL A NE OU S 
SOD PUMP SPEED(RPMn) 61 0.0 17.7 
EXPANSION TANK L E V E L ( %  F U L L )  70.4 0.2 



2 9 1  

T E S T  S E R I E S  1 0 ( B U N D L E  X I ;  T E S T  11 R U N  151 03/03/78 10 58 54 

C O N D  I T  I O N S  : 
T E S T  S E C T I C N  F L O W :  4.53 L / S  (71.5 G P M )  
T E S T  S E C T I C N  P O k E R  

19 C E N T R A L  H E A T E R S :  249.6 KW (24.6 KW/M/ROD) 7.5 K W / F T / R O D )  
12 E D G E  H E A T E R S :  0.0 KW ( 0.0 KW/M/ROD)  ( 0.0 K W / F T / R O D )  
T O T A L (  3 1  H E A T E R S ) :  249.6 KW 

TEST S E C T I C N  I N L E T  T E M P E R A T U R E :  
T E S T  S E C T I C N  O U T L E T  T E M P E R A T U R E :  

WEAT B A L A N C E :  

444 P E G  C ( 831 D E G  F )  
495 DEG C ( 924 D E G  F) 

HEAT INPUT F R C M  21 F U E L  P I N  S I M U L A T O R S :  
H E A T  A E S O R B E D  B Y  S C O I U M =  

‘x CF INPUT H E P T  A C C C L N T E D  F O R :  
F L O W  X S P o F E A V  X (1s OUT TEMP - TS I N  T E M P )  

I N S T R U M E N T  2 0 - S E C  
A VG 

H E A T E R  P O W E R - C E N T R A L  R C D S ( K W )  
H T R  POWER I N  R O D  1 13.3 
H T R  POWER I N  R O O S  8.9110 39.6 
H T R  POWER I N  R O D S  14.15916 39.6 
H T R  POWER I N  R O O S  2.3911.19 52.2 
H T R  POWER I N  R O C 5  5 . 6 ~ 1 3 r 1 7  52.6 
H T R  POWER I N  R @ O 5  497912918 52.3 

H E A T E R  POWER-EDGE R O D S ( K W )  
H T R  POWER I N  COOS 30.31 -0.0 
H T R  POWER I N  ROOS 24925.27928 -0.3 
H T R  POWER I N  R O O S  33934 -0.0 
H T R  POWER I N  R O C 5  21922.36937 -0.0 

F L O W S  
TEST S E C T I C N ( 1 S )  FLOW I N ( G P M )  71.5 
TS FLOW O U T < G P M )  72.1 
T S  B Y P A S S  F L O W ( G P M )  0.9 
L O O P  F L O W  T O T A L (  G P M I  71.1 
R A D I A T O R  A I R  F L G $ ( C F M )  8.4 

P R E S S U R E S  
T S  I N  P R E S S ( P S 1 G )  95.2 
T S  O U T  P R E S S ( P S 1 G )  8.1 
P U M P  O U T  P R E S S ( P S 1 G )  92.1 
T S  C I N E  P R E S S  I N ( P S 1 G )  95.8 
E X P  T A N K  A R G C N  P R E S S ( P S 1 G )  4.8 
T S  B Y P  L I N E  P R E S S  I N C P S I G )  96.9 
T S  B Y P  L I N E  P R E S S  O L T ( P S I G 1  8.9 

S T  3 
D E V  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0. 0 
0.0 
0.0 
0.0 

0.1 
0.3 
0.1 
0.5 
0.4 

0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 

249.6 KW 

249.9 KW 
100.1 16 
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T e s t  11, run 151 (continued) 

I NSTRUME hT 

L O O P  THERMOCOUPLES 
TEST SECT INLET WELLtDEG F) 
TEST SECT OUTLET hELLCDEG F )  
PUMP I N  P I P E  lnALC T C  
PUMP OUT P I P E  WALL TC 
R A D  I N  P I P E  W A L L  TC 
RAD OUT P I P E  $ A L L  TC 

WE ATER I N T  E R N  A L  7PERMOCOUPLES 
HTR TC I N  hTR Oe912AB I N ( D E G  F )  
HTR TC I N  HTR l ? r l 2 A B  I N  
HTR T C  I N  HTR 18912AB I N  
HTR TC I N  HTR 22912AB I N  
HTR T C  I N  HTR OE912BC I N  
HTR TC I N  HTR 13.12BC I N  
HTR T C  I N  FTR 1E9128C I N  
HTR TC I N  t T R  22912BC I N  
HTR T C  I N  I-TR 0 4 r l S A B  I N  
HTR TC I N  HTR 10.15AB I N  
HTR T C  I N  HTR 1E915BC I N  
HTR T C  I N  t T R  25915BC I N  
HTR TC I N  HTR 02915.1 I N  
HTR T C  I N  HTR 03915.1 I N  
HTR TC I N  HTR 06915.1 I N  
HTR T C  I N  HTR 15,lS.l I N  
HTR TC I N  HTR 24915.1 I N  
HTR T C  I N  k T R  13g15.1 I N  
HTR TC I N  HTR 3 E r l 5 . 1  I N  
HTR TC I N  HTR 0291504 I N  
HTR TC I N  HTR 03115.4 I N  
HTR T C  I N  HTR 06915.4 I N  
HTR T C  I N  HTR 12,15.4 I N  
HTR T C  I N  FTR 24915.4 I N  
HTR TC I N  FTR 23915-4  I N  
HTR T C  I N  HTR 34 9 12.4 I N  
HTR TC I N  HTR 36915.4 I N  
HTR T C  I N  HTR 02,1506 I N  
HTR TC I N  HTR 0391506 I N  
HTR T C  I N  HTR C6915-6 I N  
HTR T C  I N  HTR 15915.6 I N  
HTR TC I N  FTR 24,1506 I N  
HTR T C  I N  HTR 33915.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  HTR 36.1506 I N  
HTR T C  I N  HTR 03915-5  I N  
HTR TC I N  HTR 06.15.S I N  
HTR TC I N  PTR 1591509 I N  
HTR TC I N  HTR 24915.9 I N  
HTR TC I N  HTR 33915.5 I N  

20-SEC STD N O R M A L 1  ZED 
A VG DE V TEMP 

831 - 7  0.3 
924.4 0.4 
e33 . 7 3.5 
825.8 0.4 
8 6 7 0 6  3.3 
e270 0 1.2 

982.0 
933.2 
9 6 2 - 3  
884.9 
976.3 
946.6 
463.7 
e850 8 

1010.9 
1002.7 

966.0 
866.6 
1028.3 
1037.0 
1035.6 
1023.6 

903.6 
892 4 
870- 0 

104604 
1050.6 
1038.6 
101 8.5 

902.8 
895.2 
904.5 
867.7 

1045.5 
1046.2 
1053.4 
1016.9 

893.2 
898.5 
897.0 
863.5 

1025.6 
1C81.0 
1005.8 
893 0 4 
895.5 

0.9 
0.7 
0.4 
2.7 
0.4 
0.5 
0.4 
0.5 
0.5 
0.3 
1.1 
0.3 
0 . 7  
0.5 
0.4 
1.4 
0.3 
1.1 
1.1 
1.3 
0.6 
0.5 
0.4 
0.5 
0.6 
0 . 7  
0.5 
0.5 
1.0 
0 . 8  
0.4 
0.4 
0.7 
0.9 
0.4 
0.5 
2.0 
0.4 
0 - 5  
0.2 

1.62 
1.10 
1.41 
0 0 5 7  
1.56 
1-24 
1.42 
0.58 
1.93 
1.85 
1.45 
0.38 
2.12 
2.22 
2.20 
2.07 
0.78 
0 0 6 6  
0.41 
2.32 
2.36 
2.23 
2.02 
0 077 
0.69 
0.79 
0.39 
2.31 
2. 32 
2-39 
2.00 
0 - 6 6  
0 072 
0.70 
0.34 
2.09 
2.69 
1.88 
0 067 
0.69 

. 



T e s t  11, run 

293 

151 (continued) 

I NS TRUM ENT 

HTR TC IN HTR 34rlE.S IN 
HTR TC IN HTR 36.1509 IN 
HTR TC IN HTR 04.1601 IN 
HTR TC IN PTR 05.10.1 IN 
HTR TC IN HTR C7.16.1 IN 
HTR TC IN FTR 21r10e1 IN 
HTR TC IN HTR 27.16.1 IN 
HTR T C  IN HTR 04,1604 IN 
HTR TC IN HTR 05916.4 IN 
HTR TC IN HTR 07.1604 IN 
HTR TC IN FTR 21~16.4 IN 
HTR TC IN HTR 27r16.4 IN 
HTR TC I N  HTR 04rl€.0 IN 
HTR TC IN HTR 05r16.6 IN 
HTR TC IN HTR 07916r0 IN 
HTR TC IN HTR 21r16.6 IN 
HTR TC IN t T R  27916.6 IN 
HTR TC IN tTR 04916-S IN 
HTR TC IN HTR C7rl€oS IN 
HTR TC IN FTR 21.1609 IN 
HTR TC IN HTR 27.160’3 IN 
HTR TC IN HTR 11.18AB IN 
HTR T C  IN HTR 12.1€AB IN 
HTR TC IN tTR 14rl8AB IN 
kTR TC IN hTR 70,lEAB IN 
HTR TC IN HTR ll.18eC IN 
HTR TC IN HTR 12918BC IN 
HTR TC IN WTR 149188C IN 
HTR TC IN HTR 17.18BC I N  
HTR TC IN HTR 3C.lEBC IN 

W I R E  WRAP THERMOCCUPLES 
W W  TC ON HTR 129-1 I N ( D E G  F) 
W W  TC ON HTR 169-1 IN 
W W  TC O N  HTR 12.01 IN 
W W  TC O N  HTR 16.09 IN 
W W  TC ON HTR 04.11 IN 
W W  TC O N  HTR 05.11 IN 
W W  TC ON HTR 12.11 IN 
W W  TC O N  HTR 17.11 IN 
W W  TC O N  HTR 2erll IN 
W W  TC ON HTR 31.11 IN 
W W  TC O N  HTR 03.13 IN 
W W  TC ON HTR 11.13 IN 
W W  TC O N  HTR 17*13 IN 
W W  TC ON HTR 15r12 IN 
W W  TC O N  HTR 17.11 IN 
W W  TC O N  HTR 22.13 IN 
W W  TC O N  HTR G l * I t  IN 
W W  TC ON HTR 01.15 IN 

20-SEC 
AVG 

892. 6 
861.9 
1040. 8 
1037.5 
1042.0 
864. 1 
904.4 
1054.1 
1039.8 
1041 0 9  
896 . a 
924.8 
1055.8 
1042.9 
1036.3 
911.5 
927 3 
1045. 8 
1035.0 
880.2 
907.0 
1035.9 
1012.3 
959.0 
1704.3 
1035.9 
1016.0 
S71.6 
1033. 7 
1720.8 

836. 8 
835 6 
€47.8 
910.6 
936. 5 
525 06 
924.1 
911.8 
889.1 
864 3 
935.4 
943.0 
930.0 
924 2 
91 8.7 
857.4 
S70.6 
562.6 

NORMAL I ZE 0 
TEMP 

STD 
DEV 

0.5 
1.0 
0.4 
1.5 
0.4 
0.3 
0.4 
0.6 
0.4 
0.5 
0 -6 
0.8 
0 .5  
1.0 
1.0 
1.0 
0. 8 
0.8 
2.5 
0.4 
0.5 
0.5 
0.5 
0.8 
1.1 
0.7 
0.7 
0.5 
0.4 
1.1 

005 
1.0 
2.6 
1.0 
0.5 
0.8 
0.4 
01 4 
0.9 
0.9 
0.5 
0.5  
0 .  3 
0.4 
2.0 
0.4 
1.0 
0.5 

0.66 
0.33 
2.26 
2. 22 
2- 27 
0 035 
0.78 
2.40 
2.25 
2.27 
0.70 
1.00 
2.42 
2.28 
2.21 
0.86 
1.03 
2.31 
2.19 
0.52 
0.81 
2.20 
1.95 
1 -37 
9.42 
2.20 
1.99 
1.51 
2. 18 
9.60 

0 . 0 5  
0.04 
0.17 
0.85 
1.13 
1.01 
1.00 
0.86 
0.62 
0.35 
1.12 
1.20 
1.06 
1.00 
0.94 
0.28 
1.50 
1 - 4 1  
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T e s t  11, run 1 5 1  (continued) 

INSTRUMENT 

W W  TC O N  HTR CE.15 I N  
W W  TC O N  HTR 10.15 I N  
W W  TC O N  HTR 15.15 I N  
W W  TC O N  HTR 1G.15 I N  
W W  TC O N  HTR 25.15 I N  
W W  TC O N  HTR 36.15 I N  
W W  TC O N  HTR 01.17 I N  
W W  TC A J  HTR C2.17 I N  
W W  T C  O P  HTR 02.17 I N  
W W  TC O N  HTR OE.17 I N  
W W  TC O N  HTR 20.17 I N  
W W  TC O N  HTR 11.17 I N  
W W  TC O N  HTR 1E.17 I N  
W W  TC O N  HTR 19.17 I N  
W W  TC O N  HTR 21.17 I N  
W W  T C  O N  HTR 22.17 I N  
W W  TC O N  HTR 22.17 I N  
W W  TC O N  HTR 27.17 I N  
W W  TC O N  HTR 06.15 I N  
W W  TC A J  HTR C7.14 I N  
W W  TC O P  HTR 07.15 I N  
W W  TC O N  HTR 05.19 I N  
W W  T C  O N  HTR 1491s I N  
W W  TC O N  HTR 18919 I N  
W W  T C  O N  HTR 27.19 I N  
W W  TC O N  HTR 30,lS I N  
W W  TC O N  HTR 54.15 I N  
W W  TC O N  HTR 16.14 I N  
W W  TC O N  HTR ,17915 I N  
W W  T C  O N  HTR 05.21 I N  
W W  TC O N  HTR Cd.21 I N  
W W  TC O N  HTR 21-21 I N  
W W  TC O N  HTR 24.21 I N  
W W  TC O N  HTR 25.21 I N  
W W  TC O N  HTR 47.21 I N  
W W  TC O N  HTR 20.21 I N  
WH TC O N  HTR 73.21 I N  
W W  TC O N  HTR 24.21 I N  
U W  TC O N  HTR 04.22 I N  
W W  TC O N  HTR OS923 I N  
W W  T C  O N  HTR 14.22 I N  
W W  TC O N  HTR 24.25 I N  
w w  TC O N  HTR 28.23 I N  
W W  TC O N  HTR 21.22 I N  
W W  TC O N  ROO 01.25 I N  
W W  TC O N  ROD 02925 I N  
W W  TC O N  ROO 0 5 . 2 5  I N  
W W  TC O N  ROO CE.25 I N  
W W  TC O N  ROO 14.25 I N  
W W  T C  O N  ROO C4.27 I N  
W W  T C  O N  ROD 07.27 I N  

2 0-SEC 
A VC 

935. 0 
946.2 
924.2 
943.5 
869.1 
845 . 4 
989.1 
961.5 

945.9 
937.3 
932.9 
953.0 
953.6 

968.9 

886.4 
919.7 
e490 9 

1008.5 
980.7 
990.2 
987.6 
913.8 
966.4 
e55 . 5 
S05.4 
894 0 
866 6 
1009.7 
1017.6 

865.9 

860.5 

882.2 
861.4 
863.1 
871 03 
907.3 
907.5 

l O l O r O  
937.2 
S51.8 

883.1 

864.0 
898 . 2 
a82 . 6 
1004.9 
w7.9 
964 4 
883 9 
896.1 
947.3 
982. o 

ST D 
DEV 

0.4 
0.7 
0.4 
0.4 
1.4 
2.2 
0.6 
0 . 5  
1.5 
0.3 
0.4 
0.5 
0.6 
0.7 
1.1 
0.5 
0.4  
0.4 
0.5 
0 . 5  
0.4 
1.3 
0.4 
1.0 
1.6 
0.9 
0.3 
0.3 
1.2 
0.4 
0.6 
0.3 
0.5 
0.8 
1.3 
0.5 

0.4 
1.8 
1.8 
0.5 
1.0 
0.3 
0.4 
0.6 
2.4 
0.4 
0.5 
0.6 
0.6 
1.0 
0.6 

NORMAL I ZED 
TEMP 

1.11 
1.24 
1.00 
1.21 
0.40 
0.16 
1.70 
1.40 
1.48 
1.23 
1.14 
1.09 
1.31 
1.32 
0.59 
0.95 
0.20 
0.37 
1.91 
1.61 
1.71 
1.68 
0.89 
1.45 
0.26 
0.31 
0.80 

0.38 
0.67 

1.92 
2.01 
0.54 
0.32 
0.34 
0.43 
0.82 

0.82 
0 . 5 5  
1.92 
1.14 
1.30 
0.35 
0.72 
0.55 
1.87 
1.25 
1.43 
0.56 
0.69 
1.25 
1.62 
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T e s t  11, run  151. (continued) 

I N S T R U M E h T  

'* 

. 

W W  TC ON RCD 
W W  T C  O N  RCD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC O N  RGD 
W W  TC O N  ROD 

12.27 
16.27 
l e 9 2 7  
02. 24 
06.29 
10.24 
C1.27 
C2.17 
ce.27 
14.27 
C4.5 1 
07.21 
12.21 
16.51 
1E.51 
C3.E' 
06.63 
10.6? 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
Ih; 
I h  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
AVG 

897.1 
e79.5 
894 8 
988.3 
S64.4 
91 1.5 
975.9 
920.6 
896 6 
928.8 
447.5 
946.1 
909 8 
917.3 
904 06 
S53.8 
932.3 
931 0 3  

DUCT THERMOCOUPLES 
DUCT WALL T C - C H  38.19 I N ( D E G  F )  862.4 
DUCT WALL TC.CP 53.19 I N  €55.8 

873.1 
E6600 DUCT WALL T C q C F  45.21 I N  

DUCT WALL TC.CH 44.21 I N  869.6 

DUCT TC.CH 28.21 IN 

T E S T  S E C T I O N  FOLSIhG THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
T S  GUARD HTR-BOT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-UP C T R  
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUPRD HTR-TOP 
T S  HTR-TOP 

e27.7 
-916.9 
773 2 
869.0 
e59.9 
766 4 
904. 1 
881 05 
e370 0 
921 1 
910.5 
€ 4 4  . 4 

REFERENCE BOX TFERMCCOUPLES 
150 DEG R E F  ECX l ( D E G  F )  150.6 
150 DEG REF Eax 2 151.8 
150 DEG R E F  E O %  2 154.3 
150 DEG R E F  € O X  4 152.4 
150 DEG R E F  EO% 5 150 0 5  

M I SCELLA NE OU S 
SOD PUMP SPEED(RPM1 2E30.1 
EXPANSION TANK L E V E L (  X FULL) 74.1 

NORMAL1 ZED STD 
DEV TEMP 

0.8 
0.4 
0.4 
0.4 
1.3 
4.3 
0.4 
0.4 
0.4 
2.9 
0.3 
1.0 
0.5 
1.2 
0.3 
1.7 
0.4 
0.5 

0 . 7 1  
0.52 
0.68 
1.69 
1.43 
0.86 
1.56 
0.96 
0.70 
1 - 0 5  
1.25 
1.23 
0 084 
0.92 
0.79 
1.32 
1.09 
1.07 

0.3 0.33 
0.3 0.26 
0.2 0.45 
3.1 0.37 
0 0 4  0.41 

1.2 
0.4 
1.5 
2. 3 
0 . 3  
0 0 6  
0.6 
0.5 
0.8 
0.4 
0.5 
1.3 

0.6 
0.4 
0 . 7  
0.4 
0.4 

3 1  0 0  
0.1 
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TEST SERXES I O ( B U N 0 L E  7 C )  ; T E S T  11 RUN 152 03/08/78 9 50 20 

C O N D I T I O N S :  
T E S T  S E C T I C N  FLOW: 4.52 L / S  (71.3 GPM) 
T E S T  S E C T I C N  PCWER 

19 CENTRAL KEATERS: 245.5 KW (24.2 KW/M/ROD) ( 7.4 KW/FT/ROD) 
12 EDGE HEATERS: 140.2 KW (21.9 KW/M/ROD) ( 6.7 KW/FT/RODI  
T O T A L (  31 FEATERS 1: 385.7 KW 

T E S T  S E C T I O N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  OUTLET TEMPERATURE: 

529 DEG C ( 984 D F G  F) 
608 DEG C (1127 D E G  F) 

h E A T  BALANCE: 

HEAT INPUT FRCM 3 1  F U E L  P I N  SIMULATORS:  385.7 KW 
HEAT ABSORBED B Y  SCDIUM= 

FLOW X SPOHEAT X ( T S  OUT TEMP - T S  I N  TEMP) 372.2 KW 
X O F  INPUT HEAT ACCOLNTED FOR: 

I N S TR UM E N T  

HEATER POWER-CENTRAL GCDS<Kh)  
HTR POWER I N  R O C  1 
HTR POWER I N  GODS 8.9.10 
HTR POWER I N  RCDS 14915.16 
HTR POWER I N  RODS 2.3.11*19 
HTR POWER I N  RODS 5.6.13.17 
HTR POWER I N  G C D C  4.7.12.18 

HEATER POWER-EDGE R C C S < K W )  
HTR POWER I N  GODS 30.31 
HTR POWER I N  GODS 24925927.28 
HTR POWER I N  RODS 32.34 
HTR POWER I N  R O D S  21922.36937 

F L O W S  
T E S T  S E C T I O N ( T S )  FLOW I N ( G P M )  
T S  FLOW OUT(GPM) 
T S  BYPASS F L C k ( G P M 1  
LOOP FLOW TOTAL(  GPM 1 
R A D I A T O R  A I R  FLCW(CFM1 

PRESSURES 
T S  I N  P R E S S ( P I 1 G )  
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT P R E E Z < P S I G )  
T S  L I N E  PRESS I N ( P S 1 G )  
E X P  TANK ARGCN P R E S I < P S I G )  
T S  B Y P  L I N E  PRESS I N ( P S 1 G )  
T S  B Y P  L I N E  PRESS O L T t P S I G )  

20-SEC 
AVG 

12.9 
38.8 
39.0 
51 0 6  
51.6 
51 - 6  

23.4 
46 -7 
23.3 
46.9 

71 03 
72.4 
-0.8 
71.1 
16.6 

89.6 
8.2 

86.6 
90.3 

4.9 
91.2 
8.9 

96.5 96 

S T  D 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.2 
0.4 
0.9 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
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Test 11, run  152 ( con t inued)  

* 

INSTRUMENT 20-SEC 
A VG 

LOOP THERMOCOLPLES 
TEST SECT I N L E T  kELL(DEG F )  984 7 
TEST SECT OUTLET kECL<DEG F )  1127.3 
PUMP I N  P I P E  $ A L L  TC 977.7 
PUMP OUT P I P E  W A L L  TC S 7 8 . 0  
RAD I N  P I P E  WPLL TC 1048.6 
RAD OUT P I P E  WALL TC 979.7 

HEATER INTERNAL Tt- ERMGCOUPLES 
HTR TC I N  HTR OE912AB IN(DEG F )  1141.9 
HTR T C  I N  I-TR 
HTR TC I N  t-TR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  bTR 
HTR TC I N  PTR 
HTR TC I N  I-TR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  I-TR 
HTR TC I N  PTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  t-TR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  t-TR 
HTR TC I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  PTR 
HTR TC I N  HTR 
HTR TC I N  HTR 
HTR TC I N  PTR 

12112AB I N  
le912AB I N  
22.12AB I N  
OE912BC I N  
139128C I N  
l & r 1 2 8 C  I N  
22r12BC I N  
c 1 9 . 1 5 ~ ~  IN 
10115AB I N  
16r lSBC I N  
2E915BC I N  
a z . i E o i  IN 
03.1501 I N  
0t5.15.1 I N  
1E915.1 I N  
24.1501 I N  
33915.1 I N  
36915.1 I N  
0291504 I N  
03915.4 I N  
06915.4 I N  
1E31E.4 I N  
24.1504 I N  
33915.4 I N  
34.1504 I N  
36915.4 I N  
02915.6 I N  
03.1506 I N  
C6-1506 I N  
12915.6 I N  
24.1506 I N  
33915.6 I N  
34915.6 I N  
36,1506 I N  
03.15-9 I N  
06r15.F I N  
15.1509 I N  
24.1509 I N  
33.1505 I N  

1129.4 
1141.9 
1128.1 
1134.9 
1131.0 
1143.2 
1125. 5 
1170.3 
1161.9 
1154.1 
1139. 5 
1186.1 
1198.8 
1190.7 
l lE1 .3  
1150.5 
1150.8 
1144.8 
1205.3 
1199.8 
1193.6 
1169.6 
1163.9 
1152.8 
1145.1 
1143.9 
1205. 8 
1 1 9 4 0 8  
1208.4 
1167.2 
1160.8 
1151.1 
1149.1 
1136.4 
1175.7 
122802  
1160.8 
1162.3 
1147.0 

STD NORMAL1 ZED 
DEV TEMP 

0.5 
0.5 
6.5 
0.5 
5.7 
1.3 

0.4 
0.4 
0.4 
0.3 
0.3 
0.5 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.6 
0.6 
0.4 
0.4 
0.4 
0 0 4  
0.2 
0 . 5  
0.5 
0.3 
0.8 
0.3 
0.3 
2.0 
0.4 
0.5 
0.4 
0.4 
0.3 
0.4 
0.4 
1.4 
0.6 
0.5 
0.7 
0.4 
0.4 
0.3 

1.10 
1.01 
1.10 
1.01 
1.05 
1.03 
1.11 
0.99 
1.30 
1.24 
1.19 
1.09 
1.41 
1.50 
1.44 
1 - 3 8  
1.16 
1.16 
1.12 
1.55 
1.51 
1.46 
1.30 
1.26 
1.18 
1.12 
1.12 
1.55 
1.47 
1.57 
1.28 
1.23 
1.17 
1.15 
1.06 
1.34 
1.71 
1.23 
1025 
1.14 
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Test 11, run  152 ( con t inued)  

INSTRUMENT 

HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
H T 4  T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  

HTR 
HTR 
h T R 
HTR 
HTR 
BTR 
HTR 
HTR 
HTR 
HTR 
PTR 
HTR 

HTR T C  I N  FTR 
HTR T C  I N  I-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  FTR 
HTR T C  I N  I-TR 
HTR T C  I N  h T R  
HTR T C  I N  t-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  h T R  
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 

34915.4 I N  
36915.4 I N  
04116.1 I N  
05916.1 I N  
C7.16.1 I N  
21.16-1 I N  
27.1601 I N  
04.1604 I N  
05916.4 I N  
07.1604 I N  
ilrlE.4 I N  
27.1604 I N  

0491t5.6 
05916m6 
079 16.6 
21 9 16.6 
279 16.6 
C4916.9 
07.lE-S 
21 9 16.9 
27916.4 
1 l r l E A B  
1291eAB 
14*l@AB 
309leAt3 
1 1  9 18BC 
1291eec 
14, l @ B C  
17r18RC 
30118BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP THERMCCOLPLES 
W W  T C  ON HTR 129-1 INCDEG F )  
W W  TC ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 IN 
W W  TC O N  HTR 169OS I N  
W W  TC ON HTR 04.11 I N  
W W  TC O N  HTR C5.11 IN 
W W  T C  ON HTR 12rll I N  
W W  T C  ON HTR 17.11 I N  
W W  TC ON HTR 2@,ll I N  
W W  TC ON HTR 21-11 I N  
W W  T C  ON HTR 03.13 I N  
W W  TC O N  HTR 11.13 IN  
W W  TC O N  HTR 12.11 I N  
W W  T C  ON HTR 15913 I N  
W W  TC ON HTR 17.12 I N  
W W  TC ON HTR 22.12 I N  
W W  TC O N  HTR 01.15 I N  
W W  TC ON HTR 02.15 I N  

2 0-SEC 
A VG 

1144.1 
1133.8 
1194.8 
1192.9 
1194.5 
1149.4 
1161.9 
1198.1 
1195.3 
1195.1 
1153.3 
1165. 6 

1194.7 
1195.7 
1190.0 
1154.0 
1163.9 
1193.0 
1188.6 
1153.1 
1159.7 
1188.9 
1181 02 
1155.4 
1184.6 
1189.0 
1180.5 
1158.2 
1186.0 
1174.0 

989.1 
588.6 
1001*7 
1070.8 
1089.4 
1079.6 
1085.1 
1081 00 
1 C 7 2  m9 
1075.9 
1091 02 
109909 
1096.6 
1098.9 
1098.2 
1084.3 
1120.5 
1112.9 

ST D 
DEV 

0.5 
004 
0.5 
0.6 
0.2 
0.5 
0.4 
0.4 
0.3 
0.4 
1.2 
0.4 

0.4 
0 0 5  
0.5 
0.6 
O m 3  
0.7 
0.1 
0 . 3  
0.3 
0.4 
0 03 
0.4 
0.3 
0.5 
0.5 
0.4 
0.3 
0.8 

0.4 
0 m 3  

17.4 
0.5 
0.4 
0.4 
0.3 
0.3 
O m 3  
0.4 
0 . 5  
0.6 
0.4 
0.5 
0 - 4  
0.3 
0.5 
0.4 

NORMAL I ZED 
TEMP 

1.12 
1.05 
1-47 
1-46 
1-47 
1.15 
1.24 
1.50 
1.48 
1.48 
1.18 
1.27 

1.47 
1.48 
1.44 
1.19 
1.26 
1.46 
1.43 
1.18 
1.23 
1-43 

1.20 
1.40 
1.43 
1.37 
1.22 
1.41 
1.33 

I -38 

0.03 
0.03 
0.12 
0.60 
0073 
0.67 
0.70 
0.68 
0 062 
0m64 
0 . 7 5  
0m81 
0.78 
0.80 
0.80 
0.70 
0.95 
0.90 

. 

.' 
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Test 11, run  152 ( c o n t i n u e d )  

. 

8 

INSTRUMENT 

W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC A J  HTR 
W W  TC OP HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC OW HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
Z I W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC A J  HTR 
W W  T C  O P  H T 4  
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON h T R  
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC ON RGD 

08.15 I N  
1C.15 I N  
15.15 I N  
14.1E I N  
25 -15  I N  
26.15 I N  
0 1 . 1 7  I N  
02.17 I N  
C2.17 I N  
oe.17 IN 
10.17 I N  
11.17 I N  
113.17 I N  
1q.17 I N  
21.17 I N  
52.17 I N  
32 -17  I N  
37.17 I N  
C6.19 I N  
07.19 I N  
C7r lS  I N  
09.15 I N  
14.15 I N  
i e . i c  ~h 
27.19 I N  
20.15 I N  
24919 I N  
? e , l S  I N  
37.15 I N  
05.21 I N  
0E.21 I h  
21.21 I N  
5 4 - 2 1  I N  
55.21 I N  
27.21 I N  
30921 I N  
33.21 I N  
24.21 I N  
C4.22 I N  
CS.22 I N  
14.22 I N  
24.25 I N  
213.22 I N  
31.23 I N  
01.25 I N  
02.25 I N  
05.25 I N  
C e . 2 5  I N  
14.25 I N  
04.27 I N  
07.27 I N  

20-SEC 
AYG 

1107.4 
1108. 8 
1111.6 
111 0.9 
1073.9 
1062.7 
1141.1 
1127.9 
1131 0 5  
1116.2 
1115.0 
1111.2 
112204 
1122.5 
1105.8 
1 122 0 4  
1078.4 
1097 07 
1165.2 
1139.4 
1146.2 
1136.9 
1121 04 
1136.5 
1086.6 
1092.7 
1120.4 
1114.7 
1096.0 
1171 08 
1174-5  
1115.0 
1101 0 5  
1091.5 
1112.4 
1129. 8 
1134.8 
1114.4 
1167.0 
1135.2 
1139.6 
1103.3 
1120.0 
1104.9 
1163.5 
1134.3 
1146.2 
1104.0 
1118.6 
1140.8 
1152.2 

STD 
DEV 

0.4 
0.4 
0.4 
0.4 
0 . 4  
0.3 
0.5 
0.5 
0.4 
0.4 
0.5 
0 . 5  
0.2 
0.4 
0.4 
0.4 
0.5 
0.3 
O u 4  
1.0 
0.4 
0.5 
0-4 
0.5 
0.4 
0.3 
0 0 4  
0.4 
0.3 
0.4 
0 . 3  
0.3 
0.4 
1.8 
0.3 
0.3 
0.2 
0.4 
0.5 
0.4 
0.4 
0.2 
0.3 
0.3 
0.4  
0 0 4  
0.6 
0.4 
0.4 
0.4 
0.2 

NORMAL1 ZED 
TEMP 

0.86 
0.87 
0.89 
0.88 
0.63 
0.55 
1.10 
1.00 
1.03 
0.92 
0.91 
0.89 
0 097 
0 097  
0.85 
0.97 
0.66 
0.79 
1.27 
1.08 
1.12 
1.07 
0.96 
1.06 
0.71 
0.76 
0 - 9 5  
0.91 
0.78 
1.31 
1.33 
0.91 
0.82 
0.75 
0.90 
1.02 
1.05 
0.91 
1.28 
1.06 
1.09 
0.83 
0.95 
0.84 
1.25 
1.05 
1.13 
0.84 
0.94 
1.09 
1.17 
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Test 11, run  152 (continued) 

I N S  TR UME NT 

W W  TC O N  RCD 12.27  
W W  T C  O N  ROO 16.27 
W W  TC ON ROD 18.27 
W W  T C  O N  ROD 03 .2s  
W W  T C  O N  ROD 06.25 
WU T C  O N  ROD 10.2’4 
W W  T C  O N  ROD 0 1 1 7  
W W  TC ON RCO 02927 
W W  TC O N  ROO C E . 2 7  
W W  TC ON ROD 14.37  
W W  T C  O N  ROD C4.51 
W W  T C  O N  ROD 07.51 
W W  TC O N  ROD 12.51  
W W  T C  O N  ROD 10.51 
W W  TC ON RCD 18-51  
W W  TC ON ROO C 3 . € 3  
W W  T C  ON ROD 0 6 . 6 2  
W W  T C  O N  ROO 10 .€?  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A VG 

1113.7 
1100.0 
1113.9  
1154.0 
1145.7 
1116.1 
1 1 5 1  02  
1122.4 
1113.1 
1134.7 
1135.6 
1136.3 
1 1  19.6 
1 1 2 1  09 
1 1  16.6 
1138.5 
1 1 2 9 . 1  
1128.5 

DUCT THERMOCOUPLES 
DUCT WALL TC.CH 38.19  INCDEG F )  1072.0 
DUCT WALL TCqCI- 53.19 I N  1073.7 
DUCT WALL T C 9 C F  28921 I N  1 0 9 1  0 5  
DUCT WALL TC.CH 4,7921 I N  1094.3 
DUCT WALL TCICI- 4 4 - 2 1  I N  1 C91.5 

T E S T  S E C T I O N  H O L f  I N G  THERMOCOUPLES 
T S  SHELL-BCTCDEG F )  
T S  GUAR0 HTR-POT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW C T G  
TS HTR-LOW CTR 
TS SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
TS HTR-TOP 

REFERENCE BOX TPERMOCOUPLES 
150 DEG R E F  E C X  l ( D E G  F )  
150 DEG R E F  E O X  2 
150 DEG R E F  F O X  2 
150 DEG R E F  E O X  4 
150 DEG REF € O X  5 

M I SCELLA NE GUS 
SOD PUMP SPEECCRPM) 
E X P A N S I O N  TANK LEVEL<% FULL) 

990.8 
920.5 
841.0 

i o 7 a . 4  
1046 0 3  
933 .3  

1118.2 
1053.0 
9770 0 

1126.3 
1071 0 3  
1002.6 

150.5 
151.3 
154.5 
152.4 
151.3 

2764.7 
7 5 . 3  

ST D 
DEV 

0.5 
0 . 2  
0 . 3  
0 . 4  
0 . 3  
0. 5 
0.3 
0.1 
0 0 4  
0 . 3  
0 . 0  
0 0  5 
0.4 
0.4 
0.2  
0 . 4  
0.3 
0 . 4  

0.2 
0.3 
0 0 4  
0 . 2  
0 0 4  

2 .5  
0.7 
0 . 5  
0 . 3  
0.3 
0 .7  
0 .4  
0 .2  
0.3 
0.6  
0.4 
0.3 

0 . 4  
0.3 
0.3 
0.4 
0.2 

36.4  
0. 1 

NORMAL1 ZED 
TEMP 

0.90 
0.81  
0 .91  
1 . 1 9  
1 . 1 3  
0.92 
1.17  
0 .97  
0.90 
1.05 
1.06 
1.06 
0 . 9 5  
0 .96  
0 .92  
1 .08  
1.01 
1.01 

0 .61  
0 . 6 2  
0 .75  
0 .77  
0 .75  

c 



301 

TEST S E R I E S  l C ( B U N D L E  XI; T E S T  11 RUN 153 03/08/78 10 52 21 

C O N D I T I O N S :  
T E S T  S E C T I O N  FLOW: 4 -55  L / S  (71.9 GPM) 
TEST S E C T I C N  POkER 

19 CENTRAL HEATERS: 248.4 KW (24.5 KW/M/ROD) ( 7 .5  KW/FT/ROD) 
12 ECGE kEATERS:  155.3 KW (24.3 KW/M/ROD) ( 7.4 KW/FT/ROD) 
T O T A L ( 3 1  )-EATERS): 403.7 KW 

T E S T  S E C T I O N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  O U T L E T  TEMPERATURE: 

551 DEG C ( 1 0 2 5  D E G  F) 
634 DEG C (1173 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 3 1  FUEL P I N  SIMULATORS:  403.7 KW 
H E A T  ABSORBED BY SOCIUM= 

387.5 KW FLOW X SP-PEAT X ( T S  OUT TEMP - TS I N  TEMP) 
% t F  I N P U T  HEAT ACCCUNTED FOR: 

I NS TR UME NT 

. 
HE A T  ER POW ER-CENTRAL RODS ( K C  1 

HTR POWER I N  ROD 1 
HTR POWER I N  ROOS 8.9910 
HTR POWER I N  GODS 14.15916 
HTR POWER I N  RODS 2 ~ 3 9 1 1 e 1 9  
t-TR POWER I N  R O D S  596.13917 
HTR POWER I N  RODS 497912918 

HEATER POWER-EDGE ROCS(KW1 
HTR POWER I N  GODS 3 C - 3 1  
HTR POWER I N  RODS 24925927928 
HTR POWER I N  F O D S  33.34 
HTR POWER I N  ROOS 21922936937 

FLOWS 
TEST S E C T I O N ( T S )  F L O h  INCGPM) 
T S  FLOW OUTCGPM) 
T S  BYPASS FLOC(GPM) 
LOOP FLOW TOTAL(  GPM) 
R A D I A T O R  A I R  F L O h ( C F M )  

PR ESSURE S 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT PRESS(PSXG1 
PUMP OUT PRESS(PS1G 1 
T S  L I N E  PRESS I N ( P S 1 G )  
E X P  TANK ARGCN P R E S S < P S I G )  
T S  B Y P  L I N E  PRESS I N f P S I G )  
T S  B Y P  L I N E  PRESS O L T ( P S I G 1  

96.0 % 

2 0- SEC 
AVG 

13.1 
39.3 
39.5 
52-3 
52.1 
52.2 

25.4 
51.5 
26-0 
52 04  

71 09 
72.9 
-0 .3  
71 06 
16.7 

88.4 

89.3 

80 1 
85.4 

4.8 
90.2 
8.9 

STD 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.2 
0.4 
0.7 

0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
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Test 1 1 ,  r u n  153  ( con t inued)  

INSTRUMENT 20-SEC STD NORMAL1 ZED 
A V G  DEV TEMP 

L O O P  THERM OCO UP L E I 
TEST SECT I N L E T  kELL(DEG F) 1025.4 
TEST SECT OUTLET hELL(DEG F) 1173.8 
PUMP I N  P I P E  W A L L  TC 1018.0 
P U M P  OUT P I P E  W A L L  TC 1017.7 
RAD I N  P I P E  *ALL TC 1088.5 
RAD OUT P I P E  W A L L  TC 1019.5 

kEATER INTERNAL TFERMOCOUPLES 
HTR TC I N  HTR Oe912AB I N ( D E G  F) 
HTR TC I N  FTR 13912AB I N  
HTR TC I N  I'TR 18912AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR OE912BC I N  
HTR TC I N  HTR 139128C I N  
HTR TC I N  HTR l89128C I N  
HTR TC I N  HTR 229128C I N  
HTR TC I N  HTR CS915AB I N  
HTR TC I N  HTR 10915AB I N  
HTR TC I N  HTR 169158C I N  
HTR TC I N  I'TR 25 r tSBC I N  
HTR TC I N  HTR C2915.l I N  
HTR TC I N  HTR 03.15.1 I N  
HTR TC I N  FTR 06915.1 I N  
HTR TC I N  HTR 15915.1 I N  
HTR TC I N  FTR 24915.1 I N  
HTR TC I N  HTR 31915.1 I N  
HTR TC I N  HTR 36915.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  HTR 03.15-4 I N  
HTR TC I N  HTR 06915.4 I N  
HTR TC I N  hTR 15915.4 I N  
HTR TC I N  HTR 24,1504 I N  
PTR TC I N  kTR 33915.4 I N  
HTR TC I N  HTR 34915.4 I N  
HTR TC I N  HTR 36,1214 I N  
HTR TC I N  HTR 02915.6 I N  
HTR TC I N  kTR C3.15-6 I N  
HTR TC I N  kTR 069 1506 I N  
HTR TC I N  HTR 1E.15.6 I N  
HTR TC I N  HTR 54.1516 I N  
HTR TC I N  HTR 33.1506 I N  
HTR TC I N  hTR 34915.6 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR 03915r9  I N  
HTR TC I N  HTR C6.1509 I N  
HTR TC I N  HTR 12915.9 I N  
HTR TC I N  HTR 2491E-9 I N  
HTR TC I N  HTR 33915.5 I N  

1183.3 
1174.2 
1186.8 
117709 
1176.0 
1175.8 
1188.4 
1174.7 
1212.9 
1204.9 
1199.0 
1192.5 
1234.1 
1240.8 
1244.1 
1225.7 
1201.2 
1203.1 
1198.0 
1251.1 
1253.2 
1247.5 
1214.2 
1217.1 
1204.9 
1 1 9 5 0 4  
1197.2 
1250.3 
1249.6 
1259.7 
1210.5 
1214.2 
1202.0 
1201 02 
11e8.8 
1217.0 
1284.5 
1203.1 
1216.3 
1198.2 

0.5 
0.4 
6.3 
0.5 
6.0 
1.7 

0.6 
0.4 
1.1 
0.3 
0.5 
0.5 
0.4 
0.3 
0 . 5  
0.5 
0 . 5  
0.4 
0.6 
0 06 
0.5 
0.5 
0.4 
0.4 
0.4 
0 - 4  
0.7 
01 4 
0.6 
0.4 
0.4 
1.2 
0.5 
0.7 
0.6 
0.4 
0.4 
0.5 
0.1 
0.7 
0.3 
0.5 
0.5  
0.6 
0.5 
0.4 

1.06 
1.00 
1.09 
1 - 0 3  
1.01 
1.01 
1.10 
1.01 
1.26 
1.21 
1.17 
1.13 
1 - 4 1  
1.45 
1.47 
1.35 
1.18 
1.20 
1.16 
1.52 
1.54 
1.50 
1.27 
1.29 
1.21 
1-15 
1.16 
1.52 
1.51 
1.58 
1.25 
1.27 
1.19 
1.18 
1.10 
1 - 2 9  
1-75 
1.20 
1.29 
1 - 1 6  

. 
* 
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Test 11, run  153 (cont inued)  

. 
. 

I NS TR UMENT 

HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTF! TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  

HTR 34.15.S I N  
HTR 36915.9 I N  
HTR 04916.1 I N  
kTR 05.16.1 I N  
HTR 0 7 r l € . 1  XN 
HTR 21.1601 I N  
HTR 27.1601 I N  
HTR 04 .1604  I N  
HTR 0 5 , 1 6 0 4  I N  
PTR 07 .1604  I N  
FTR 21916.4 I N  
HTR 27.1604 I N  
HTR 04.1606 I N  
HTR 05.1606 I N  
HTR 0 7 . 1 6 0 6  I N  
HTR 21916.6 I N  
kTR 27916.6 I N  
hTR 04.16.S I N  
HTR 07.1609 I N  
HTR 21 ,1609  I N  
HTR 27.16.S I N  
hTR 11918AB I N  
HTR 12rleAB I N  
HTR 14r18AB I N  
HTR 3O.lPAB I N  
HTR l 1 , l e B C  I N  
PTR 12rleBC I N  
HTR i 4 . i e e c  IN 
kTR 17rlEBC I N  
HTR f O , l e B C  I N  

W I R E  W R A P  THERMOCOUPLES 
W W  TC ON HTR 129-1 IN (DEG F) 
W W  TC ON HTR l e * - 1  I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16-05  I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR 0 5 r l l  I N  
W W  TC ON HTR 13.11 I N  
W W  TC O N  HTR 17.11 I N  
W W  TC ON HTR 2E.11 I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR 03.12  I N  
W W  TC ON HTR 11.13 I N  
W W  TC ON HTR 13.13 I N  
W W  TC ON HTR 15-12  I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR 22.13 I N  
w w  T C  O N  HTR a i . 1 5  IN 
W W  TC ON HTR 03 .15  I N  

NORMAL I ZED 20-SEC STD 
A V G  DEV TEMP 

1 1 9 5 . 5  
1186.4 
1235.8 
1236.4 
1236.9 
1204.5 
1212.8 
1239. 5 
1239.4 
1237.4 
1207.8 
1217.2 
1236.8 
1240.7 
1232.0 
1207.3  
121408 
1235.2  
1230.4 
1206.1 
1210.2 
1234.0 
1224.7 
1200.5 
1238.3 
1233.3 
1223.8 
1203.4 
1228.8 
1225.1 

10299 1 
1028.9 
1040.8 
1110.7 
1 1 3 1  00 
1120.2 
1126.5 
1123.0 
1115.6 
1122.2 
1129.0 
1142.3 
1139.5 
1142.1 
1141 0 5  
1132.2 
1 1 6 1 . 8  
1156.7 

0.4 
0.4  
0.6 
0.6 
0 . 4  
0 . 5  
0.3 
1 . 2  
0.3 
00 4 
0 .8  
0 .4  
0 . 3  
0.4 
0 .4  
0.5 
0 . 4  
0 . 4  
0 .4  
0 . 3  
0 . 3  
0.6 
0.6 
0.5 
0 . 4  
0 .6  
0 0 4  
0.6 
0.3 
0 - 5  

0 . 4  
0 .4  
0 . 4  
0 . 5  
0.8 
0 . 4  
0 . 2  
0 . 4  
0 . 4  
0.3 
0 .4  
0.6 
0 . 4  
0.4 
0 .4  
0.6 
0 - 4  
0.4 

1.15 
1 .09  
1 .42  
1.42 
1 .43  
1 . 2 1  
1926 
1.44 
1.44 
1 .43  
1.23 
1 .29  
1 .43  
1 .45  
1 .39  
1 .23  
1928 
1.41 
1.38 
1.22 
1 .25  
1 . 4 1  
1 - 3 4  
1 . 1 8  
1 .43 
1 - 4 0  
1.34 
1.20 
1 .37  
1 .35  

0.03 
0 .02  
0 .10  
0.57 
0.71 
0 .64  
0 .68  
0.66 
0.61 
0.65  
0.70 
0.79 
0.77  
0 . 7 9  
0 .78  
0.72 
0.92 
0.88 
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T e s t  11, run 153 (cont inued)  

INSTRUMENT 

W W  T C  ON HTR O E . 1 5  I N  
W W  T C  ON HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  T C  O N  HTR 15.15 I N  
W W  TC ON HTR 25.15  I N  
W W  TC ON HTR 26.15 I N  
W W  TC ON HTR 01.17 I N  
W W  T C  A J  HTR 02.17 I N  
W W  TC UP HTR C2.17 I N  
W W  T C  ON HTR Ce.17 I N  
W W  TC ON HTR 10.17 I N  
W W  T C  ON HTR 1 1 . 1 7  I N  
W W  T C  ON HTR 18.17 I N  
W W  TC ON HTR 15.17 I N  
W W  T C  ON HTR 2 1 . 1 7  I N  
W W  TC ON HTR 22 .17  I N  
W W  TC ON HTR 33.17  I N  
W W  TC ON HTR 57.17  I N  
W U  TC ON HTR 0 C . l S  I N  
W W  T C  A J  HTR 07.19 I N  
W W  T C  O P  HTR 07.14  I N  
W W  TC ON HTR 09.14 I N  
W W  TC ON HTR 14r lS  I N  
W W  T C  ON HTR l e . 1 4  I N  
W W  TC ON HTR 27-15  I N  
W W  TC ON HTR 20.15  I N  
W W  TC ON HTR 34.15  I N  
W W  T C  ON HTR 2E. lS  I N  
W W  T C  ON HTR 27.15  I N  
W W  TC ON HTR 05.21  I N  
W W  TC ON HTR Cf5.21 I N  
W W  TC ON HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21  I N  
W W  TC ON HTR 27.21  I N  
W W  TC ON HTR 20.21 I N  
W W  TC ON HTR 22.21 I N  
W W  T C  ON HTR 24 .21  I N  
W W  T C  ON HTR 04 .23  I N  
W W  T C  O N  HTR 09-22 I N  
W W  T C  ON HTR 14.23 I N  
W W  TC ON HTR 24-22  I N  
W W  TC O N  HTR 28.27 I N  
W W  T C  ON HTR 21.22 I N  
W W  TC ON ROD C1.25 I N  
W W  TC ON R O D  02925 I N  
W W  TC ON ROD 05-25 I N  
W W  TC ON ROD 0 8 . 2 5  I N  
W W  TC O N  ROD 14.22  I N  
W W  TC ON ROO 04.27 I N  
W W  TC O N  ROD 07.27 I N  

2 0 - S E C  STD N O R M A L I Z E D  
A V G  DEV TEMP 

1150.7 
1150.2 
1155.6 
1152.3 
1121 05 
1109.0 
1182.6 
1168.1 
1173.4 
1159. 1 
1159.6 
1155.7 
1165.3 
1165.3 
1148.8 
1168.2 
1127.3 
1147.5 
1209.6 
1182.9 
1188.4 
1181.4 
1166.0 
1178.6 
1132.6  
1141.0 
1168.9 
1 165.9 
1145.3 
1215.0 
1217.4 
1163.2  
1148.9 
1138.6 
116004 
1177.1 
1185.0 
116504 
1209.6 
1181.4 
1184.6 
1151 0 4  
1167.9  
1152.8 
1206.7 
1179.5 
1190. 6 
1151 0 3  
1166.9 
118602 
1194.6 

0.4 
0.5 
0.4 
0.3 
0.3 
0.3 
0.5 
0.4 
0.9 
0.4 
0.5 
0.5 
0.3 
0.4 
0.3 
0 . 4  
0.5 
0.4  
0.4 
0.6 
0.4 
0.4 
0.4  
1 . 1  
0.4 
0.4 
0.4 
0.4 
0.4 
0 04 
0.5 
0.5 
0 . 2  
0 . 9  
0 . 4  
0.4 
0.5 
0.3 
0 . 5  
0.4 
0.4 
0.3 
0.3 
0.4 
0 . 4  
0 . 3  
0.4 
0 . 2  
0.4 
0 . 2  
0.3 

0.84  
0 . 8 4  
0.88 
0.86 
0.65 
0.56  
1.06 
0.96 
1.00 
0.90 
0.90 
0.88 
0 . 9 4  
0 .94  
0 .83  
0 .96  
0.6Q 
0 . 8 2  
1 - 2 4  
1 .06  
1.10 
1.05 
0 .95  
1 .03  
0 . 7 2  
0 .78  
0 . 9 7  
0.95 
0.81  
1 .28  
1.29 
0.93 
0 . 8 3  
0 076  
0 .91  
1 .02  
1.08 
0.94  
1 .24  
1.05 
1.07 
0.85 
0 .96  
0 . 8 6  
1.22 
1 .04  
1 . 1 1  
0.85  
0.95  
1.08 
1 .14  

c 

. 
t 
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Test 11, r u n  153 (continued) 

. 

I N S TR UMENT 

W W  T C  O N  RCD 12.27  
W W  TC O N  RCD l e 9 2 7  
k W  T C  ON ROD 18.27 
W W  TC O N  ROD 03.24 
W W  TC O N  ROD CE.24 
W W  T C  ON ROD 10.24 
W W  TC ON ROD 01.37 
W W  TC O N  ROO C2.37 
W W  T C  O N  ROD 08.37 
W W  T C  O N  ROD 14.57 
W W  TC O N  ROD 04.51 
W W  TC O N  ROD C7.51 
W W  T C  O N  ROD 12.51 
W W  TC O N  ROD lC.51 
W W  TC O N  ROD l e 9 5 1  
W W  TC O N  RCD 02.63 
W W  TC O N  RCO C6.63 
k W  TC ON RCD 1 0 . € 3  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
AVG 

1160.6 
1148.4 
1162.1 
1197.6 
1190. 4 
1163.4 
1195.3 
1169.4 
1161 03 
1180. 8 
1181.6 
1182.5 
1166.3 
1168.7 
1163.7 
1183.1 
1175.4 
1174.7 

DUCT TI-ERMOCOUPLE S 
DUCT WALL TCqCV 3E.1'3 I N ( D E G  F) 1118.3 
DUCT WALL TC.CH E 3 ~ 1 9  I N  1122.3 
DUCT WALL TC.CI- 2e .21  I N  1138.9 
DUCT WALL TC.CH 42921 I N  1141.8 
DUCT WALL T C q C h  44.21 I N  1138.7 

T E S T  S E C T I O N  P O L t I N G  THERMOCOUPLES 
T S  SHELL-BOT(CEG F I  1030.9 
T S  GUARD HTR-EOT 455.9 
T S  HTR-BOT 872.3 
T S  SHELL-LOW CTR 112208 
TS GUARD HTR-LOW CTR 1088.2 
TS HTR-LOW CTR 968.9 
TS SHELL-UP CTR 1165.5 
T S  GUARD HTR-UP CTR 1096. 0 
T S  HTR-UP CTR 1017.4 
T S  SHELL-TOP 1172.2 
TS GUARD HTR-TOP 1116.7 
T S  HTR-TOP 1043.5 

REFERENCE BOX THERMOCOUPLES 
150 DEG R E F  EGX l ( D E G  F) 150 0 5  
150 DEG R E F  EOX 2 152.2 
150 DEG REF ecx  3 154.0 
150 DEG R E F  € O X  4 152.7 
150 DEG R E F  EOX 5 150.6 

M I  SCELLANEOUS 
SOD PUMP SPEED(RPM) 2752.2  
EXPANSION TANK L E V E L ( %  FULL) 7 4 . 2  

ST D 
OEV 

0.4 
0 . 4  
0 .1  
0.4 
0 . 3  
0 .5  
0 . 3  
0 .4  
0.2 
0.4 
0 0 4  
0.4 
0 .2  
0 .2  
0 . 2  
0 . 4  
0 .2  
0 . 3  

1 .4  
0 . 2  
0.2 
0.4 
0 . 4  

2 . 4  
0 . 7  
0.6 
0.5 
0 . 4  
0 . 4  
0.4 
0.3 
0.4  
0 . 4  
0 . 5  
0.5 

0 .3  
0.3 
0.4 
0.4 
0.4 

27.8 
0 .1  

NORMAL I ZE 0 
TEMP 

0.91 
0.83 
0.92 
1.16 
1 . 1 1  
0 093 
1.14  
0.97 
0.92 
1.05 
1 .05  
1 .06  
0.95 
0 .97  
0.93 
1.06  
1.01 
1 . 0 1  

0 e63 
0 .65  
0.76 
0 .78  
0 .76  
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TEST S E R I E S  10(@CINDLE 3 C ) ;  TEST 11 RUN 154 03/07/78 14 41 59 

C O N D I T I O N S :  
T E S T  S E C T I C N  FLOW: 4.61 L / S  (72.8 GPM) 
TEST S E C T I C N  POhER 

19 CENTRAL HEATERS: 250.3 KW (24.7 KW/M/ROD) ( 7.5 KW/FT/GOD) 
12 EGGE HEATERS: 176.1 KW (27.5 KW/M/ROD) ( 8.4 KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  426.4 KW 

T E S T  S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  CUTLET TEMPERATURE: 

568 DEG C (1055 DEG F )  
654 DEG C (1210 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 21 F L E L  P I N  SIMULATORS: 426.4 KW 
HEAT ABSOReED B Y  SCDIUM= 

F L O W  X S P o k E A T  2 ( T S  OUT TEMP T S  I N  TEMP) 407.1 KW 
9: O F  I N P U T  HEAT ACCOLNTED FOR: 

INSTRUMENT 

HE AT E R POW ER- C EN 7 R A L G CD S ( K W 1 
HTR POWER I N  ROC 1 
HTR POWER I N  RODS e.9.10 
HTR POWER I N  RCOS 14rlSr16 
HTR POWER I N  RODS 2.3,11.19 
H T R  POWER I N  ROGS 5.6913917 
HTR POWER I N  ROES 497.12918 

H E A T E R  POWER-EDGE R O D S ( K W )  
HTR POWER I N  G O D S  30.31 
HTR POWER IN Fats 24.25*27.28 
HTR POWER I N  R O D S  33.34 
HTR POWER I N  R O O S  21.22936.37 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N ( G P M 1  
T S  F L O W  OUT(  GPM) 
T S  BYPASS FLCln(GPFn) 
LOOP FLOW TOTAL(  GPM) 
R A D I A T O R  A I R  FLCh(CFM 1 

PRESSURES 
T S  I N  P R E S S t P S I G )  
T S  OUT P R E S S ( P S 1 G )  
PUMP OUT P R E S S t P S I G )  
T S  L I N E  PRESS I N ( P S 1 G )  
EXP TANK ARGON PRESS(PS1G)  
T S  B Y P  L I N E  PRESS I N ( P S 1 G )  
T S  B Y P  L I N E  PRESS OC;T(PSIC)  

2 0- SEC 
AVG 

13.1 
39 -3 
39.5 
52.6 
52.8 
52.8 

29.1 
58.8 
29.3 
58.9 

72.8 
73.9 
0.7 

72.5 
16.3 

88.4 
8.4 

85.8 
89.5 

5.3 
90.6 
9.0 

ST D 
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0. 0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.1 
0.4 
0.7 

0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 

95.5 % 

b 
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Test 11, run 154 (continued) 

* 

. 
INSTRUMENT 20-SEC 

A VG 

LOOP THERMOCOUPLES 
TEST SECT INLET WELLlDEG F) 105505  
TEST SECT OUTLET h E C L ( 0 E G  F )  1210.0 
PUMP I N  P I P E  'kALL T C  1049.6 
PUMP OUT P I P E  hALL TC 1048.8 
RAD I N  P I P E  W A L L  TC 1123. 0 
RAD OUT P I P E  k A L L  TC 1050.8 

HEATER INTERNAL TFERMOCOUPCES 
HTR TC I N  HTR 08912AB INCDEG F )  1215.1 
HTR TC I N  HTR 13r12AB I N  
HTR T C  I N  PrTR 1€,12AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR Oer l26C I N  
HTR TC I N  HTR 13r12BC I N  
HTR TC I N  HTP 1€912@C I N  
HTR T C  I N  hTR 22912EC I N  
HTR T C  I N  HTR OSglEAB I N  
HTR TC I N  HTR 10915AB I N  
HTR T C  IN HTR 1 6 ~ i s e c  IN 
HTR TC I N  HTR 25915BC I N  
HTR TC I N  HTR 02915.1 I N  
HTR TC I N  HTR 03915.1 I N  
HTR TC I N  HTR O€.1501 I N  
HTR TC I N  HTR 15,1501 I N  
HTR TC I N  HTR 24915.1 I N  
HTR TC I N  HTR 33915.1 I N  
HTR TC I N  HTR 36915.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  bTR 03915.4 I N  
HTR TC I N  PTR OEilC.4 I N  
HTR TC I N  HTR 12915.4 I N  
HTR TC I N  HTR 2491514 I N  
HTR T C  I N  HTR 33.1504 I N  
HTR TC I N  HTR 24915.4 I N  
HTR T C  I N  HTR ?E91504 I N  
HTR T C  I N  HTR 0291506 I N  
HTR TC I N  PTR 03915.6 IN 
HTR TC I N  HTR C6.15.6 I N  
HTR TC I N  HTR 15915.6 I N  
HTR TC I N  HTR ,2491516 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  HTR 3491506  I N  
HTR TC I N  HTR 36.1506 I N  
HTR TC I N  kTR 03r15.G I N  
HTR T C  IN HTR ~ 1 6 ~ 1 5 . ~  IN 
HTR TC I N  HTR 15.15.9 I N  
HTR T C  I N  HTR 24.15.9 I N  
HTR TC I N  HTR 33,1504 I N  

1209.7 
1220.9 
1219.8 
1208.6 
1211.6 
1221.4 
1215.5 
1244.9 
1234.4 
1232.2 
1238.2 
1258.0 
1262.3 
1270.1 
1253.2 
1247.0 
1246.8 
1247.0 
1268.3 
1261.0 
1274.6 
124003  
1266.3 
1249. 0 
1238.6 
1244.3 
1267.8 
1255.3 
128602  
1236.3 
1264.6 
1245.7 
1242.2 
1236.2 
1245.4 
1289. 0 
1232.3 
1267- 3 
1241 0 9  

NORMAL1 ZED ST D 
DEV TEMP 

0 . 5  
0 . 5  
4.5 
0.3 

10.4 
1.9 

0.5 
0.4 
0.6 
0.6 
0.3 
0.7 
0.5 
0.4 
0.5 
0.3 
0.5 
0.4 
0.5 
0.5 
0.7 
0.4 
0.3 
0.3 
0 . 4  
0.5 
0.5 
0.5 
0.4 
0 . 5  
0.4 
1.5 
0.6 
0.3 
0.2 
0.6 
0.4 
0 0 4  
0 . 4  
0.7 
0.3 
0.4 
0.5 
0.4 
0.4 
0.1 

1.03 
1.00 
1 0 0 7  
1.06 
0.99 
1.01 
1 e07 
1.04 
1.23 
1.16 
1.14 
1.18 
1 - 3 1  
1.34 
1.39 
1 - 2 8  
1.24 
1.24 
1.24 
1.38 
1.33 
1 - 4 2  
1.20 
1.36 
1.25 
1 - 1 8  
1.22 
1.37 
1.29 
1.49 
1.17 
1.35 
1.23 
1.21 
1.17 
1.23 
1.51 
1.14 
1.37 
1.21 
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Test  11, run 154 (continued) 

I N S TR UM E NT 

HTR TC I N  HTR 34915.9 I N  
HTR T C  I N  I-TR 36.15.S I N  
HTR T C  I N  HTR 04.1601 I N  
HTR T C  I N  HTR 05.16.1 I N  
HTR T C  I N  I-TR 07rlE.1 I N  
HTR T C  I N  HTR 21916.1 I N  
hTR T C  I N  h T R  27rl6.1 I N  
HTR TC I N  HTR 04.1604 I N  
HTR T C  I N  HTR 05,1604 I N  
HTR TC I N  I-TR 07~16.4 I N  
HTR T C  I N  HTR 21916.4 I N  
HTR T C  I N  HTR 27916.4 I N  
HTR T C  I N  HTR 04916.6 I N  
HTR T C  I N  HTR CE.16.6 I N  
HTR T C  I N  HTR 07916.6 I N  
HTR TC I N  HTR 21.1606 I N  
HTR T C  I N  HTR 27.1606 I N  
HTR T C  I N  HTR 0 4 . 2 6 0 9  I N  
HTR T C  I N  HTR C 7 . l E . S  I N  
HTR TC I N  I-TR 2191-5.9 I N  
HTR T C  I N  hTR 27~16.9 I N  
HTR TC I N  HTR llrl8AB I N  
HTR T C  I N  HTR 12r18AB I N  
HTR T C  I N  HTR 14.18AB I N  
HTR T C  I N  HTR 30.1EAB I N  
HTR T C  I N  HTR 11.18BC I N  
HTR TC I N  HTR 12rl8eC I N  
HTR T C  I N  HTR 14. 1eBC I N  
HTR T C  IN HTR i7.ieec I N  
HTR T C  I N  HTR 20.1EBC I N  

W I R E  WRAP THERMCCOUFLES 
W W  TC O N  HTR 129-1 I N ( D E G  FI 
WW TC O N  HTR 169-1 I N  
W W  T C  O N  HTR 12.01 I N  
WW TC O N  HTR 16.0% I N  
W W  TC O N  HTR 04.11 I N  
W W  T C  O N  HTR C5911 I N  
W W  TC O N  HTR 12.11 I h  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 28.11 I N  
W W  TC O N  HTR 21.11 I N  
W W  TC O N  HTR 02.12 I N  
W W  TC O N  HTR 11.12 I N  
W W  TC O N  HTR 12.13 I N  
W W  TC ON HTR 15.1Z I N  
W W  TC O N  HTR 17-12 I N  
W W  TC O N  HTR 22.13 I N  
W W  TC O N  HTR C1.15 I N  
W W  TC ON HTR 03.15 I N  

2 0-SEC 
A VG 

1237.6 
1233.4 
1264.0 
1262.9 
1266.5 
1249.5 
1261.2 
1267.1 
1265.1 
1266.0 
1253.2 
1266.0 
1267.1 
1267.4 
1259. 1 
1255.8 
1262.9 
1228. 7 
1257.6 
1256.1 
1257.8 
1260.9 
1257.8 
1233.3 
1285.9 
1260.0 
1256.9 
1236.7 
127302 
1271 1 

1059.4 
1058.4 
1072.2 
1141 06 
1161.5 
1150.8 
1156.5 
1156.1 
114803 
1159.3 
1158.6 
1174.5 
1171 03 
1172.1 
117406 
1172.0 
118800 
1184.4 

ST I) I 
DEV 

0.5 
0.4 
0.6 
0 04 
0.4 
0.3 
0.3 
0.4 
0.4 
0.7 
0.6 
0.3 
0.5 
0.5 
0.4 
0.5 
0.3 
0.5 
0.4 
0.6 
0.8 
0.5 
0.6 
0.5 
0.4 
0.5 
0.5 
0.4 
0.4 
1.0 

0.5 
0.4 
14.2 
0.4 
0. 5 
0 . 4  
0.5 
0.3 
0 . 4  
0.4 
0.3 
0.3 
0.4 
0.4 
01 4 
0 . 5  
0 - 4  
0.6 

VORMALI  ZED 
TEMP 

1.18 
1.15 
1.35 
1.34 
1.37 
1.25 
1.33 
1.37 
1-30 
1.36 
1.28 
1.36 
1.37 
1.37 
1.32 
1-30 
1.34 
1.12 
1-31 
1-30 
1.31 
1.33 
1 0 3 1  
1.15 
1.49 
1-32 
1.30 
1.17 
1.41 
1.39 

0.03 
0.02 
0.11 
0.56 
0.69 
0.62 
0.65 
0.65 
0.60 
0.67 
0.67 
0 077 
0.75 
0.75 
0.77 
0 .75  
0 086 
0.83 

L 
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Test 11, run 154 (continued) 

c 

* 

I 

INSTRUMENT 

W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  T C  ON HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC UP HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  T C  O N  HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC O N  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC O N  ROD 
W W  TC O N  ROO 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 

Ce.15 IN 
10 .15  IN 
15.15 I N  
19.15 IN 
25.15 IN 
1 E . 1 5  IN 
01.17 IN 
02 .17  IN 
02.17 IN 
C8.17 I N  
10.17 I N  
11.17 IN 
1E.17 IN 
19.17 IN 
2 1 - 1 7  IN 
22 .17  I N  
23.17 IN 
3 7 - 1 7  IN 
C6.19 IN 
07 .19  IN 
07 .15  IN 
C9.14 IN 
14.19 IN 
l E , l S  IN 
27 .19  IN 
30.19 IN 
24 .1s  IN 
26 .19  IN 
37.14 IN 
02.21 IN 
06.21 IN 
21 .21  IN 
24.21 IN 
25.21 IN 
27.21 I N  
20.21 I N  
32.21 I N  
14 .21  I N  
04 .23  I N  
04.22 IN 
14.22 I N  
24.21 IN 
Pe.22 IN 
21 .22  I N  
01.25 IN 
0 2 . 2 5  I N  
05.25 IN 
O e . 2 5  I N  
14925 IN 
C4.27 IN 
07 .27  IN 

20-SEC 
A V G  

1184.5 
118302 
1188.9 
1184.2 
1161 0 3  
1150.6 
1208.1 
1197.5 
1201 . 1 
1192.4 
1192.3  
1188.7 
1198.6 
1196.9 
1206.9 
1202.3 
1166.3  
1187.1 
1236.3 
1216.2 
1217.0 
1212.1 
120101 
121002 
117304 
1182.8 
1208.8 
1206.3 
1183.2 
1243.1 
1244.4 
1202.6 
1193.0 
1 1 7 7  09  
1 2 0 1  09 
1216.8 
1225.9 
1207.1 
1236.2 
1221.3 
1217.3 
1194.0 
1207.8 
1 1 9 1  09  
1233.8 
1213.8 
1222.1 
1188.6 
1203.8 
1220.7 
1225.1 

STD 
DEV 

0.3 
0.4  
0.5 
0.4 
0.2 
0.3 
0 . 5  
0.4 
0.3 
0.4 
0 . 4  
0 . 2  
0.4 
0.3 
0.5 
0 . 5  
0 . 5  
0 . 4  
0 .  s 
0.6 
0 . 4  
0 . 5  
0 . 3  
0.4  
0.4 
0.3 
0.4 
0.4 
0.4 
0. 7 
0 . 5  
0.6 
0.4 
0 . 3  
0.3 
0.4 
0.4 
0.3 
0.4 
0.4 
0 0 5  
0.4 
0.3 
0.3 
0.5 
0 . 4  
0.4 
0.3 
0.4 
0 .4  
0 . 5  

NORMAL I ZED 
TEMP 

0.83 
0.83 
0.86 
0 . 8 3  
0 .68  
0 .62  
0 .99  
0 . 9 2  
0 .94  
0.89 
0.89  
0 .86  
0 .93  
0 .92  
0.98 
0.95 
0.72  
0.85 
1 - 1 7  
1 .04 
1.04 
1 . 0 1  
0 .94  
1.00 
0 .76  
0 0  8 2  
0.99 
0 .98  
0.83 
1.21 
1 .22  
0.95 
0 .89  
0 .79  
0.95 
1.04 
1.10 

1 . 1 7  
1007 
1-05  
0 .90  
0.99 
0.88 
1 . 1 5  
1 .02  
1 . 0 8  
0.86 
0.96 
1 . 0 7  
1.10 

0.98 
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T e s t  11, run 154 (cont inued)  

I N S  TRUMENT 

W W  T C  O N  RCD 1 2 r 2 7  
W W  TC O N  ROD 16.27 
W W  TC O N  ROD l e 9 2 7  
W W  TC O N  ROD 0 2 - 2 9  
W W  TC O N  ROD 06-29 
W W  T C  O N  ROD 10929 
w w  TC QN ROD 01-37  
W W  TC O N  ROD 0 2 . 2 7  
W W  TC O N  ROD 08.27 
W W  TC ON ROU 14-37 
W W  T C  O N  R O O  04 -51  
W W  TC ON ROD 07951 
W W  TC ON ROD 12.51 
W W  T C  O N  ROD 1 6 - 5 1  
W W  TC ON ROD l e 9 5 1  
W W  TC O N  ROD 0 3 - € 1  
W W  TC O N  ROD 069E3 
W W  TC O N  ROD 1 0 - 6 3  

I N  
I N  
I N  
I N  
I N  
I N  
1 N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
AVG 

1197.7 
1187.6 
1201 02 
1226.2 
1222.8 
1201 08 
1225. 6 
120408  
1197.7 
1212.5 
1215.3 
1216.6 
1202.4 
1206.1 
1202.1 
1217.2 
1211.8 
1209.5 

OUCT THERMOCOUPLES 
DUCT WALL T C * C +  3 8 - 1 9  I N ( D E G  F )  1156.4 
DUCT WALL TC-CH Z I r l S  I N  1160.6 
DUCT WALL T C - C F  2 E - 2 1  I N  1175.4 
DUCT WALL T C - C H  42-21. I N  1182.0 
DUCT WALL TCsCP 44-21  I N  117905  

T E S T  S E C T I O N  H O U S I N G  THERMOCOUPLES 
TS SHELL-BOTtCEG F )  
T S  GUARD HTR-@OT 
TS HTR-60T  
T S  SHELL-LOW CTR 
TS GUARD HTR-LOlru CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-UF CTR 
TS HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TCP 
T S  HTR-TOP 

1060.7 
976. 3 
888.3 

1170.2 
1125.7 

996 8 
1203.2 
1125.5 
1041.8 
1208.3 
1147.5 
1067.7 

REFERENCE @ O X  TPERMCCOUPLES 
150 DEG REF ECX l ( O E G  F) 150-4 
150 DEG REF EOX 2 152.2 
150 DEG REF EGX 3 153.9 
150 DEG R E F  EOX 4 152.4 
150 DEG R E F  EOX 5 151 e2 

MISCELLANEOUS 
SOD PUMP SPEEC(RPM1 2765.1 
E X P A N S I O N  TANK L E V E L ( %  FULL) 70.9 

ST D NORMAL I ZED 
DEV TEMP 

0.4 
0.4 
013 
0.4  
0.2 
0.3 
0.4 
0.4 
0.3 
0.4 
0.1 
0.5 
0.5 
0.2 
0.3 
0 . 4  
0.3 
0.3 

0.92 
0.86 
0.94 
1.10 
1 .08  
0.95 
1.10 
0.97 
0.92 
1.02 
1.03 
1.04 
0.95 
0.97 
0.95 
1.05 
1.01 
1.00 

0.2 0.65 
0.3 0.68 
0 02 0.78 
0.3 0.82 
0.2 0.80 

2.3 
1.0 
0.4 
0.3 
0.2 
0.5 
0.6 
0.4 
0.4 
0.5 
1.2 
0.3 

0.4 
0.7 
0.3  
0.4 
0.3 

36.2 
0.1 

. 
L 

r 
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T E S T  S E R I E S  l O ( 9 U N D L E  2 C )  ; T E S T  1 1  R U N  1 6 1  03/03/78 13 32 5 

t 

C O N D I T I O N S :  
T E S T  S E C T I C N  F L O W :  2-78 LIS (43.9 GPM) 
TEST S E C T I C N  P C h E R  

19 C E N T R A L  H E A T E R S :  24909 KW (24.7 K W / M / R O D I  ( 7.5 K W / F T / R O D )  
12 E D G E  H E A T E R S :  0.0  K C  ( 0.0 KW/M/ROD)  ( 0.0 K W / F T / R C D )  
T O T A L ( 3 1  H E A T E R S ) :  249.9 KW 

T E S T  S E C T I C N  I N L E T  T E M P E R A T U R E :  
T E S T  S E C T I C N  O U T L E T  T E M P E R A T U R E :  

H E A T  B A L A N C E :  

F E A T  INPUT F R O M  21 F U E L  P I N  S I M U L A T O R S :  
H E A T  A B S O R B E D  B Y  S G C I U M =  

X O F  INPUT HEAT ACCCCINTED F O R :  
F L O W  X S P - k E A T  I( ( T S  OUT TEMP - TS IN TEMP) 

442 D E G  C ( 827 D E G  F)  
524 D E G  C ( 976 D E G  F) 

I N S T R U M E N T  

H E A T E R  POWER- C E N T G A L  FOD S (  KW 1 
H T R  POWER I N  ROC 1 
HTR POWER IN R O Q S  e.9,io 
H T R  POWER I N  G C C S  14.15916 
HTR POWER IN G O D S  293911919 
HTR POWER I N  RCCS 596913917 
HTR POWER I N  R C D S  4.7912918 

H E A T E R  POWER-EDGE F;CDS<KW 1 
HTR POWER I N  R O E S  20931 
HTR POWER IN RCCS 24.25.27.2~1 
H T R  POWER I N  R O C S  33934 
HTR POWER I N  R O D S  21922936937 

F L O W S  
TEST S E C T I C N ( T S )  FLOW I N ( G P M )  
TS FLOW O U T (  GFM 1 
TS B Y P A S S  F L O h < G P M )  
L O O P  F L O W  T O T A L (  G P M )  
R A D I A T O P  A I R  F L C h ( C F M )  

P R E S S U R E S  
T S  I N  P R E S S ( P S I G 1  
TS O U T  P R E I S ( P S 1 G )  
P U M P  O U T  P R E S S ( P S 1 G )  
T S  L I N E  P R E S S  I N ( P S X G )  
E X P  T A N K  ARGCN P R E S S ( P S 1 G )  
T S  B Y P  L I N E  P R E S S  I h f P S I C )  
T S  B Y P  L I N E  P R F S S  O C T ( P S X G )  

2 0 - S E C  
A V G  

13.0 
39.7 
39.6 
52.3 
52.8 
52.4 

-0.0 
-0.3 
-0.0 
0.0 

43.9 
44.5 
1.9 

43.3 
6.8 

43.9 
6.8 
40.0 
43.2 
3.4 

44.7 
7.6 

249.9 KW 

246.0 KW 
98.4 % 

STD 
D E V  

0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 

0.0 
0.0 
0.0 
0- 0 

0.1 
0.2 
0.1 
0.4 
0.4 

0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
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Test 11, run 1 6 1  (continued) 

INSTRUMENT NORMAL I Z E D  EO-SEC ST D 
A VG DEV TEMP 

LOOP THERMGCOCPLES 
TEST SECT INLET WELL(DEG F) E2708 
TEST SECT OUTLET hELL(DEG F )  976 03 
PUMP I N  PIPE W A L L  TC a2 9.8 
PUMP OUT P I P E  kALL TC 822.0 
RAD I N  P IPE MALL TC 918.8 
RAD OUT P IPE * A L L  TC 824. 0 

PEAT ER I NT ERN A L  7 FERVOCOUPLES 
HTR TC I N  HTR OE912AB IN(DEG F) 
HTR TC I N  FTR 12912AB I N  
HTR T C  I N  HTR 1E912AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR OE912BC I N  
HTR TC I N  HTR 13912BC I N  
HTR TC I N  kTR lE.128C I N  
HTR TC I N  HTR 22912eC I N  
HTR TC I N  HTR CSqlEAB I N  
HTR TC I N  HTR 10115AB I N  
HTR TC I N  HTR 16915eC I N  
HTR TC I N  HTR 25915BC I N  
HTR TC I N  HTR 0291511 I N  
HTR TC I N  FTR 03915.2 I N  
HTR TC I N  HTR 06915.1 I N  
HTR TC I N  HTR 12915.1 I N  
HTR TC I N  HTR 24915.1 I N  
HTR T C  I N  HTR 33.1501 I N  
HTR TC I N  HTR 3 B r l J . l  I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  FTR 03.15-4 I N  
HTR TC I N  HTR 06.1504 I N  
HTR TC I N  FTR lE r lE .4  I N  
HTR T C  I N  hTR 24.1514 I N  
HTR TC I N  kTR 3,791504 I N  
HTR TC I N  HTR 34.1214 I N  
HTR TC I N  HTR 36912.4 I N  
HTR T C  I N  FTR C2rl5.6 I N  
HTR TC I N  HTR 03.1506 I N  
HTR T C  I N  HTR C€,15.6 I N  
HTR TC I N  hTR 15915.6 I N  
HTR TC I N  PTR 24915.6 I N  
HTR TC I N  HTR 33,1506 I N  
HTR TC I N  HTR J 4 9 1 E i €  I N  
HTX T C  I N  PTR 36915.6 I N  
HTR TC I N  HTR 03.15.9 XN 
HTR TC I N  HTR 0 6 ~ 1 5 . 4  I N  
HTR TC I N  kTR 1C915r4 I N  
HTR TC I N  HTR 24.1514 I N  
HTR TC I N  FTR 33115.4 I N  

1028.8 
977 . 4 
985.4 
914.1 

1023.9 
973.2 
487. o 
91 6. 7 

1071 8 
1062.8 
1005.4 

885 . 9 
1 108.3 
1132.3 
1127.3 
1095.9 

945.8 
928.5 
898.3 

1140.7 
1154.1 
1131.6 
1090.0 

944 . 7 
932.3 
s54.3 
895.4 

1139.1 
1145.8 
1157.6 
1C87.2 
930.5 
939.2 
937.6 
890.4 

1100.6 
1168.2 
1075. 2 

930.4 
935.6 

0.6 
0.4 
4.3 
0.6 
3.0 
2.7 

0.9 
0.5 
0.4 
0.5 
1.0 
0 .8  
0.7 
0.6 
0.6 
0.4 
0.5 
1.0 
0. 6 
0.8 
0.7 
0.3 
0.3 
0.2 
1.0 
0.5 
0 0 8  
0.6 
0.6 
0.4 
0.6 
0.9 
0.5 
0.6 
0.8 
0.9 
0.5 
0 e 7  

0.8 
0.6 
0 .3  
0.7 
1.0 
00 6 
0 0 4  
0.4 

1.35 
1.01 
1.06 
0.58 
1.32 
0.98 
1.07 
0.60 
1.64 
1 e 5 8  
1.20 
0.39 
1.89 
2.05 
2.02 
1.80 
0.79 
0.68 
0 047 
2.11 
2.20 
2.04 
1.76 
0.79 
0 070 
0 0 8 5  
0.46 
2.10 
2.14 
2.22 
1.75 
0 069 
0 075 
0.74 
0.42 
1.84 
2.29 
1.66 
0.69 
0.73 

. 



Test 11, run 
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. .  161 (continued) 

INSTRUMENT 

HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  IN 
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR T C  IN 
HTR T C  I N  

HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  IN 
HTR T C  I N  
HTR T C  IN 
HTR T C  I N  
HTR T C  I N  
HTR T C  I N  
HTR T C  IN 
HTR T C  I N  

H TR 
PTR 
H TR 
FTR 
HTR 
hTR 
HTR 
HTR 
HTR 
HT R 
FTR 
WTR 

34.15.S I N  
36.1504 I N  
04916.1 I N  
OJ,16.1 I N  
07916.1 I N  
21 .1€ .1  I N  
27916.1 I N  
04916.4 I N  
C5916.4 I N  
07.1614 I N  
21 .1604  I N  
27916.4 I N  

HTR 04.16 .6  I N  
HTR C5.1606 I N  
HTR 07 ,1606  I N  
HTR 21916.6 I N  
HTR 27.1606 I N  
HTR C4.16-9 I N  
h T R  C7rlt5.9 I N  
h T R  2 1 , 1 6 0 9  I N  
HTR 27.1605 I N  
HTR l l r l8AB I N  
HTR 12rlEAB I N  
HTR 14r18AB I N  
HTR 30.lPAB I N  
HTR l l , l 8 B C  I N  
HTR 12918eC I N  
HTR 14.18BC I N  
HTR 17918BC I N  
HTR 30.18BC I N  

W I R E  WRAP THERMOCCUPLES 
W W  TC ON HTR 12.-1 INCDEG F) 
W W  TC O N  H l R  1059-1 I N  
W W  TC O N  HTR 12901 I N  
W W  TC ON HTR 1B.OS I N  
W W  TC ON HTR 04.11 I N  
W W  T C  ON HTR 05 .11  I N  
W W  TC ON HTR 1 3 . 1 1  I N  
W W  TC ON H l R  1 7 . 1 1  I N  
W W  TC ON HTR 28.11 I N  
W W  TC ON H l R  ? l e 1 1  IN 
W W  T C  ON HTR 03.12  I N  
W W  TC O N  HTR 11.13 I N  
W W  T C  O N  HTR 15.12 IN 
W W  TC O N  HTR 15.12 I N  
W W  T C  ON HTR 17.15 IN 
W W  TC O N  HTR 25.12 IN 
w w  TC ON HTR 01.15  I N  
W W  T C  ON HTR O5rlZ I N  

20-SEC 
AVG 

932.4 
007.4 

1 1 3 1  0 9  
1 1 1 9 . 5  
1131 0 2  

892. 1 
937.5 

1134.3 
1122.5 
1131.5 
917.3 
954.2 

1 1 3 3 . 8  
1130.1 
1122.0 
934.2 
s54 . 9 

1 1 3 1 . 6  
1121.6 

912.9 
938.3 

1120.8 
1088.2  

971.6 
1653.6 
1121.3 
1085.0 
1094.5 
1 1 1 1 . 4  
1679.8 

834.1 
832.0 
851 02 
944.9 
990.1 
970.7 
‘273.6 
950.0 
917.7 
878 2 

1007.1 
1002.3 

478.7 
971 .2  
552.1 
871 06 

1043.0 
1038-8  

ST D 
DEV 

0 .4  
0.4 

0.5 
1 . 4  
0.3 
0 . 9  
1 . 2  
1 . 0  
0 . 5  
1 .0  
0.9 
0 .7  
0.5 
0 . 4  
0 . 9  
0.8 
0.6  
0 . 5  
0.4 
0 0 4  
0 .7  
0.5 
0.6 
1 . 1  
0 -6 
0 . 5  
0 0 6  
0 . 4  
1 . 1  

0.8 

0.9 
0.8 
0.4 
0 . 7  
0 .5  
0 09 
0 . 7  
0.5 
0 . 5  
0.4 
0 .6  
0.6 
1 .3  
0 . 5  
0 .5  
0 . 4  
1.0  
1.0 

NORMAL I ZED 
TEMP 

0.70  
0.40 
2.05 
1.96 
2 .04  
0 .43  
0 .74  
2.06 
1.98 
2 - 0 4  
0.60 
0.85 

2.06 
2 . 0 3  
1.98 
0 .72  
0.86 
2 .05  
1.98 
0.57 
0 .74  
1.97 
1 .75  
0 097 
5-56 
1.98 
1.73 
1 .80  
1 . 9 1  
5.73 

0.04 
0 . 0 3  
0.16 
0.79 
1.09 
1.02 
0 .98  

0 .61  
0 .34  
1.21 
1 . 1 7  
1 .02  
0.97 
0-84 
0.30 
1.45 
1 .42  

0.82 
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T e s t  11, run 1 6 1  ( con t inued)  

I N STR UM E NT 

W W  TC ON HTR (163.15 I N  
W W  T C  ON HTR 10.15 I N  
W W  TC ON HTR 15.15 I N  
W W  T C  ON HTR 1S.15 I N  
W W  T C  ON HTR 25.15 I N  
W W  TC ON HTR 16.15  I N  
W W  T C  ON HTR 01 .17  I N  
W W  TC A J  HTR C2.17 I N  
ww T C  OP HTR 02.17  IN 
W W  T C  ON HTR 08.17 I N  
W W  T C  ON HTR 1C.17 I N  
W W  TC ON HTR 11.17 I N  
W W  TC ON HTR l e 9 1 7  I N  
W W  TC ON HTR 14.17 I N  
W W  TC ON HTR 21.17 I N  
W W  T C  ON HTR 22.17 I N  
W W  TC ON HTR 5 2 . 1 7  I N  
W W  T C  ON HTR 2 7 - 1 7  I N  
W W  T C  ON HTR 06.19 I N  
k r W  T C  A J  HTR 0 7 9 1 s  I N  
W W  TC O P  HTR 07.14 I N  
W W  T C  ON HTR (19.19 I N  
W W  T C  ON HTR 14.19 I N  
W W  TC CN HTR 18.14 I N  
W W  TC O N  HTR 27.14  I N  
W W  TC ON HTR 2 0 , l S  I N  
W W  T C  ON HTR 14.19  I N  
W W  TC O N  HTR 26.15 I N  
W W  T C  ON HTR 27.14 I N  
W W  T C  O N  HTR 05.21 I N  
W W  TC O N  HTR 06.21 I N  
W W  TC ON HTR 21.21 I N  
W W  TC ON HTR 24.21  I N  
W W  TC ON HTR 25.21 I N  
W W  T C  ON HTR 27 .21  I N  
W W  T C  ON HTR 20.21 I N  
W W  TC O N  HTR 23.21  I N  
W W  T C  ON HTR 14 .21  I N  
W W  T C  ON HTR 04925 I N  
W W  TC ON HTR 09.22  I N  
W W  T C  ON HTR 14.25 I N  
W W  TC O N  HTR 24.22 I N  
W W  TC ON HTR 28.22  I N  
W W  T C  ON HTR 21 .22  I N  
W W  T C  ON ROD C1.25 I N  
W W  TC ON ROD 02 .25  I N  
W W  T C  ON RCD 05.25  I N  
W W  T C  ON ROD Ce.25 I N  
W W  TC ON ROD 14.25  I N  
W W  T C  ON ROD (14.27 I N  
W W  T C  ON ROD 07.27 I N  

20-SEC 
A VG 

992.1 
1007.6 

966 5 
1005.5 

890.6 
856 0 

io69 .a  
1043.2 
1055.5 
1007.0 
1000.8 

977.2 
1020.6 
1017.3 

913.7 
966 .3  
863 .5  
889. o 

1106.4  
IC7400 
1C86.0 
1068.9 

953 0 
1036.6 

867.0 
883 .9  
556.5 
927 . 5 
885.2 

1107.8  
1125. 1 

909.6 
881 0 5  
883.4 
898 1 
953 0 
950 0 
911.4 

11.15.8 
994.3 

1008.5 
893.8 
931 0 1  
911 01 

1108.1 
1023.2 
1037.2 
917.7 
926 7 

1013.2 
1075.3 

S T D  
DEV 

0 .6  
0 . 4  
0 . 4  
1 .5  
0.5 
0 . 4  
1.0 
0.5 
0.6 
0 . 4  
0 .7  
0 . 4  
0 . 4  
1.0 
1 . 0  
0 .4  
01 5 
0 06 
0 .6  
0.7 
0 . 7  
1.0 
0.5 
0 . 4  
1.0 
0.5 
1 . 5  
0.6 
0 . 5  

0.8 
0.4 
0 . 3  
1 . 3  
0.4 
0 . 7  
1 . 1  
0.5 

0 . 8  

0.8 
0 . 4  
1 . 1  
1 .4  
0.6 
0 .2  
0.6 
0.3 
0 . 6  
0.3 
0.3 
0.8 
0 . 4  

NORMAL1 Z E D  
TEMP 

1 . 1 1  
1 . 2 1  
0.93 
1.20 
0 .42  
0 . 1 9  
1 .63  
1.45 
1.53 
1 . 2 1  
1 .16 
1.01 
1-30 
1.28 
0 .58  
0 093  
0 .24  
0.41 
1 .87  
1.66 
1 .74  
1.62 
0.84 
1.41 
0 .26  
0.38 
0.87 
0 .67  
0 .39  
1 .88  
2.00 
0 .55  
0.36 
0 .37  
0 . 4 7  
0.84 
0 .82  
0.56 
1.94 
1 . 1 2  
1.22 
0 .44  
0.70 
0.56  
1 .89  
1 .32  
1 . 4 1  
0.61 
0.67 
1.25 
1 .67  
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Test 11, run 161 (continued) 

I NS TR UME NT 
c 

W W  TC ON ROD 
W W  T C  O N  ROD 
W W  T C  ON ROD 
W W  TC ON R O D  
W W  T C  O N  ROD 
W W  T C  O N  900 
W W  TC ON ROD 
W W  T C  O N  ROD 
W W  T C  O N  RCO 
W W  TC ON ROD 
W W  T C  O N  R O D  
W W  TC ON R O D  
W W  TC O N  ROD 
W W  T C  O N  ROO 
W W  T C  O N  ROD 
W W  TC O N  ROO 
W W  TC ON RCD 
W W  TC ON R C D  

12.27 I N  
16.27 I N  
1 8 - 2 7  I N  
CZt2S I N  
0E.24 I N  
10.24 I N  
01.37 I N  
C2.27 I N  
0 . ~ ~ 3 7  IN 
14.77 I N  
04.51  I N  
07.51 ~h 
12.51 I N  
16.51 I N  
1 e s k l  I N  
02.62 I N  
OEt63 I N  
10.63 IN 

2 0-SEC 
A VG 

929.3 
908.2 
939.4 

1080 0 5  
1040.6 

961.1 
1061.0 

979 . 9 
931 0 1  
977.1 

1011 09 
1013.5 
452. 1 
964.8 
948.4 

1022.0 
988.7 
988.6 

DU CT THERM OCO UPL E S 
DUCT h A L L  T C t C H  3‘8.19 I N < D E G  F )  882.4 
DUCT CALL TCvCH 52.19 I N  871 0 
DUCT CALL  T C r C H  2e.21 I N  901.6 
DUCT WALL T c I c r  42.21 IN ~a7 .a  
DUCT W A L L  T C t C H  44.21 I N  893.6 

TEST S E C T I O N  P O L S I h G  THERMOCOUPLES 
T S  SHELL--BCT(CEG F )  
T S  GUARD HTR-@OT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LON CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

834.4 
816.0 
773.7 
891.5 
a79 . 9 
780.1 
945.1 
914.4 
864.0 
970.8 
954 . 2 
E 7 6 0 5  

REFERENCE BOX TI-ERMCCOLPLES 
150 DEG R E F  E C X  1(DEG F) 150 0 5  
150 DEG R E F  EO% 2 152.0 
150 DEG R E F  E O X  2 154.3 
150 DEG R E F  EOX 4 152.6 
150 DEG R E F  EOX 5 150.3 

MISCELLANEOUS 
1797.8 

EXPANSION TANK L E V E L ( %  FULL) 71 0 5  
SOD PUMP SPEEC<RFM) 

ST D NORMAL1 ZFD 
O E V  TEMP 

0.5 
0.5 
0.4 
0.4 
0.2 
0.5 
1.0 
0.4 
0 03 
0.4 
0.4 
0.3 
0.4 
0.9 
0.4 
0.4 
0.3 
0.3 

0.65 
0.54 
0.75 
1.70 
1.43 
0 090 
1.57 
1.02 
0.70 
1.01 
1.24 
1.25 
0.84 
0.92 
0.81 
1.31 
1.08 
1.08 

0.4 0.37 
0.6 0.29 
0.4 0.50 
0.5 0.40 
0.3 0.44  

2.2 
0 . 7  
0.6 
0.6 
0.9 
0.6 
0.6 
0.3 
0.4 
0.5 
0.4 
0.4 

1.3 
0.4 
0.8 
0.4 
0.3 

40.6 
0.2 
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TEST S E R I E S  l O ( B U N 0 L E  X I ;  TEST 11 RUN 1 6 2  0 3 / 0 7 / 7 8  1 0  28 55 

CUND I T  IONS : 
TEST S E C T I C N  FLOW: 2.73 L / S  (43 .1  GPMI 
TEST S E C T I O N  PChER 

19 CENTRAL kEATEGS: 245.6  KW ( 2 4 . 2  KW/M/ROD) ( 7.4 KW/FT/ROD) 
12 ECGE HEATERS: 1 4 0 . 2  KVt (21.9 KW/M/ROD) 6.7 K W / F T / P O D I  
T O T A L ( 3 1  HEATERS) :  385.8 KM 

TEST SECT I ON I N L E T  TEMPERATURE : 
TEST S E C T I G N  OUTLET TEMPERATURE: 

506 DEG C ( 9 4 2  DEG F) 
6 3 5  DEG C (1175 DEG F) 

HE AT BAL  AN CE: 

HEAT INPUT FRCM 3 1  F U E L  P I N  SIMULATORS: 385.8  KW 
HEAT ABSORBED BY SCDIUW= 

FLOW X S P o h E A T  X ( T S  OUT TEMP - T S  I N  TEMP) 369.7 KW 
X O F  I N P U T  HEAT ACCCCNTED F O R :  

INSTRUMENT 

HEATER POWER-CENTGAL RCDSt K h  1 
HTR POWER I N  ROD 1 
HTR POWER I N  RODS e99910 
HTR POWER I N  RODS 1 4 9 1 5 . 1 6  
HTR POWER I N  RODS 2.3911919 
HTR POWER I N  ROCS 5 9 6 9 1 3 . 1 7  
HTR POWER I N  RODS 4 9 7 9 1 2 9 1 8  

HEATER POWER-EDGE ROGS(KW) 
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  ROES 2 4 9 2 5 . 2 7 9 2 8  
HTR POWER IN Gens 33.34 
HTR POWER I N  RODS 2 1 9 2 2 . 3 6 9 3 7  

F L O W S  
TEST S E C T I O N ( T I 1  F L O W  INCGPM) 
T S  FLOW OUT(CPM1 
T S  BYPASS FLOW(GPM1 
LOOP FLOW TOTAL(  GPM) 
RADIATOR A I R  FLCBCCFM) 

PRESSURES 
TS I N  P R E S S ( P 5 I G )  
TS  OUT P R E S S ( P S I G 1  
PUMP OUT P R E I E ( P S I G 1  
T S  L I N E  PRESS I N ( P S I G 1  
E X P  TANK AGGON P R E S S ( P S I G )  
TS BYP L I N E  PRESS I N ( P S I G )  
T S  BYP L I N E  PRESS O L T ( P S 1 G )  

2 0- SEC 
A VG 

13.0 
38.9 
38.7 
51 07 
51 0 7  
5 1  06 

2 3 . 2  
46.8 
23.3 
46.9 

43. 1 
4 4 -  1 
-0.4 
42.4 
16.6 

41.1 
7.0 

37.2 
40. 6 
3.9 

41 09 
7. a 

95 .8  x 

STD 
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

. 

b 

. 

0. 0 
0.0 
0 . 0  
0.0 

0. 1 
0.2 
0.2 
0.3 
0.9 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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T e s t  11, run 162 (continued) 

. 

I 

I N STR UM ENT 20-SEC STD NORMAL I ZED 
A VG DE V TEMP 

L O O P  THERMOCOUPLES 
TEST SECT INLET kELL(DEG F)  942.8 
TEST SECT OUTLET hECL(DEG F )  117503  
PUMP IN P I P E  h A L L  TC 936.3 
PUMP OUT PIPE kACL TC 935.8 
RAD IN PIPE WALL TC 1098.0 
RAD OUT P I P E  W A L L  TC 936 7 

I- E A T  ER I NT ERN A L  1 F ER MOCO UPL E S 
HTR TC IN HTR Oe912AB IN(DEG F )  
HTR TC IN FTR 13912A8 IN 
HTR TC IN hTR le912AB IN 
HTR TC IN HTR 22912AB IN 
HTR TC IN HTR OE912BC IN 
HTR TC IN HTR 13912BC IN 
HTR TC IN hTR 153912BC IN 
HTR TC IN F-TR 22912BC IN 
HTR TC IN HTR C4915AB IN 
HTR TC IN WTR 10.15AB IN 
HTR TC IN HTR 16915BC IN 
HTR TC IN HTR 25915BC IN 
HTR TC IN HTR 02915.1 IN 
HTR TC IN HTR 03915.1 IN 
HTR TC IN I-TR 06915.1 IN 
HTR TC IN HTR 1E91S. l  IN 
HTR TC IN HTR 24.1501 IN 
HTR T C  IN HTR 33.1501 IN 
HTR TC IN HTR 36915.1 IN 
HTR TC IN HTR 02915.4 IN 
HTR TC IN HTR 03.1504 IN 
HTR TC IN kTR 06915.4 IN 
W R  TC IN HTR 15915.4 IN 
HTR TC IN PTR E4915.4 IN 
HTR TC IN HTR 33915-4  IN 
HTR TC IN HTR 349lE.4 IN 
HTR TC IN HTR 36915.4 IN 
HTR TC IN HTR 02915.6 IN 
WTR TC IN FTR 03915.6 IN 
HTR TC IN HTR C6915.6 IN 
HTR TC IN HTR 1 5 9 1 5 r 6  IN 
HTR TC IN HTR 24915.6 IN 
HTR T C  IN HTR 33915.6 IN 
HTR TC IN HTR 24915.6 IN 
HTR TC IN HTR 36915.6 IN 
HTR TC IN HTR 03915.9 IN 
HTR TC IN HTR 06915.9 IN 
HTR TC IN hTR 15.15r9 IN 
HTR TC IN HTR 24.1504 IN 
HTR TC IN HTR '$3915.4 IN 

1159.6 
1142.3 
1150. 3 
1142.2 
1153.1 
1144.1 
1152.0 
1139.4 
1209.6 
1196.7 
1176.2 
1163.3 
1240.2 
1245.3 
125102 
1222.1 
11840 1 
117805 
1167.9 
1262. 0 
1260.6 
125405  
1212.1 
1198.1 
1181.0 
1176.1 
1166.0 
1258.9 
1258.3 
1284.9 
1208.6 
1194.6 
1180.1 
1174.6 
1156.0 
1224.6 
131 0. 0 
119S.2 
1196.2 
1176.1 

0.7 
0.4 
4.3 
0.9 
8.9 
3.0 

0.3 
0.4 
0.6 
0.4 
0.4 
0.6 
0.6 
0.4 
0.5 
0.5 
0.7 
0.5 
0.6 
0 . 8  
0.6 
0.4 
0.4 
0.4 
0.2 
0.6 
0.8 
0.4 
0.7 
0 0 5  
0.3 
1-0  0 
0.6 
0.6 
0.7 
0.6 
0.3 
0.4 
0 0 4  
0.6 
0.4 
0 07 
1.1 
0.5 
0.5 
0.4 

0.93 
0.86 
0.89 
0.86 
0.90 
0.87 
0.90 
0.85 
1.15 
1.09 
1000 
0 095 
1-28 
1 e 3 0  
1.33 
1.20 
1.04 
1.01 
0.97 
1.37 
1.37 
1.34 
1.16 
1.10 
1.02 
1.00 
0.96 
1.36 
1.36 
1.47 
1.14 
1.08 
1.02 
1.00 
0.92 
1.21 
1.58 
1.09 
1.09 
1.00 
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Test 11, run  1 6 2  (continued) 

INSTRUMENT 

HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  IN HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  h T R  
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR TC I N  h T R  
HTR T C  I N  HTG 
HTR T C  I N  t-TR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
PTR T C  I N  F ' l R  
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 
HTR T C  I N  HTR 

34.1509 
36. 15.4 
04.1601 
CZ.16.1 
07.16.1 
21 16.1 
27.1601 
049 16.4 
0 5 9  16.4 
07.1604 
21,1604 
57916.4 
04. 16.6 
05.1606 
07.1606 
21 16.6 
27.1E.6 
0 4 .  16.9 
C7916.9 
21 9 160s 
27. 16.9 
llql8AB 
12. leAB 
14918AB 
20.1BAB 
11 l8BC 
12 . 18BC 
14. 18BC 
17.1eBC 
30. leBC 

IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 129-1 IN(DEG F )  
W W  T C  ON HTR 16.-1 I N  
W W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.05 I N  
W W  TC ON HTR 04.11 I N  
WW TC ON HTR 05111  I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28.11 I N  
W W  T C  ON HTR 21~11 I N  
W W  T C  ON HTR 01.13 I N  
W W  TC ON HTR 11.12 I N  
W W  T C  ON HTR 13.13 I N  
W W  T C  ON HTR 15.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 22911 I N  
W W  TC ON HTR C1.15 I N  
W W  TC O N  HTR 03.15 I N  

20-SEC STD 
A V C  DEV 

1168.5 
1152.5 
1249.6 
1244.5 
1255.3 
1172.8 
1194.1 
1252.8 
1247.7 
1255.5 
1177.0 
119804 
1253.7 
1253.4 
1246.0 
1 lE8. 1 
1196.0 
1215.8 
1244.7 
1187.3 
1190.7 
1254.2 
1229.9 
1172.0 
1896.0 
125309 
1228.6 
1176.7 
1245- 8 
1896.0 

948.4 
947.4 
965.7 
1072.3 
1108.5 
1097 04 
110016 
1094.0 
1082.5 
1079.1 
1126.1 
1129.2 
1120.1 
1121.5 
111806 
1099.1 
1162.1 
1160.7 

0.5 
0 04 
0.4 
0.5 
0.3 
0.6 
0.4 
0. 3 
0.4 
0.5 
0.6 
0.5 
0 . 5  
0 . 5  
0.5 
0.5 
0.4 
0.7 
0 . 5  
0.4 
0.5 
0.6 
0 . 7  
0.4 
0.0 
0.5 
0.4 
0 06 
0.4 
0.0 

0 . 5  
0.4 
0.4 
0.5 
0.6 
0.4 
0.4 
0.4 
0 . 5  
0.4 
0.5 
0 .7  
004 
0.4 
0.5 
0.4 
0.3 
0.6 

NORMAL1 ZED 
TEMP 

0.97 
0.90 
1.32 
1.30 
1.34 
0 099 
1.08 
1.33 
1.31 
1-34 
1-01 
1.10 
1.34 
1.34 
1.30 
1.05 
1.09 
1 - 1 7  
1.30 
1.05 
1.07 
1 034 
1.23 
0.99 
4.10 
1.34 
1.23 
1.01 
1.30 
4.10 

0.02 
0.02 
0.10 
0 e56 
0.71 
0.66 
0.68 
0.65 
0.60 
0.59 
0 079 
0.80 
0.76 
0.77 
0.76 
0.67 
0.94 
0.94 
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T e s t  11, run 1 6 2  (continued) 

. 

I N STR UM E NT 

W W  TC O N  HTR 08 .15  IN 
W W  TC O N  HTR 10.15 IN 
W W  TC O N  HTR 15.15 IN 
W W  TC O N  HTR 15.15 IN 
W W  TC O N  HTR E591E IN 
W W  TC O N  HTR 2E.15 IN 
W W  T C  O N  HTR 01.17  IN 
W W  TC A J  HTR 02.17  IN 
W W  T C  OF‘ HTR C2.17 IN 
W W  T C  O N  HTR 06 .17  IN 
W W  TC O N  HTR 10.17  IN 
W W  T C  ON HTR 11.17 IN 
W W  TC O N  HTR l e . 1 7  IN 
W W  T C  O N  HTR 1‘3.17 IN 
W W  TC O N  HTR 21.17  IN 
W W  T C  O N  HTR 22.17  IN 
W W  T C  O N  HTR 33.17  IN 
W W  T C  O N  HTR 27.17  IN 
W W  TC O N  HTR 06.14  IN 
H W  TC A J  HTR 07 .14  IN 
W W  T C  OP HTR C7.14 IN 
W W  TC O N  HTR 04 .14  IN 
W W  TC O N  HTR 14.14 IN 
W W  T C  O N  HTR 16.14 IN 
W W  TC O N  HTR 27.15 ‘IN 
W W  TC O N  HTR 20.15  IN 
W W  TC O N  HTR 24.15  IN 
W W  T C  O N  HTR 36.15 IN 
W W  TC O N  HTR 27.14 IN 
W W  T C  O N  HTR 05.21 IN 
W W  TC O N  HTR 06.21 IN 
W W  T C  O N  HTR 51.21 IN 
W W  T C  O N  HTR 24-21. IN 
W W  TC O N  HTR 25.51 IN 
W W  TC ON HTR 27.21  IN 
W W  TC O N  HTR 20.21 IN 
W W  T C  O N  HTR 32.21 IN 
W W  T C  ON HTR 34-21  IN 
W W  TC O N  HTR 04.22 IN 
W W  T C  O N  HTR 04.22  IN 
W W  TC O N  HTR 14-22  IN 
W W  T C  O N  HTR 24 .23  IN 
W W  TC ON HTR 28 .23  IN 
W W  T C  O N  HTR 31.23  IN 
W W  TC ON ROD 01.25  IN 
W W  T C  O N  ROO 02.25 IN 
W W  T C  O N  RCO 05.25 IN 
W W  T C  ON ROO 08.25  IN 
H W  TC O N  ROO 14.25 IN 
W W  TC O N  ROD 04.27 IN 
W W  TC O N  ROO C7.27 IN 

2 0 - S E C  
A V G  

1139.9 
1145.4 
1142.0 
1146.2 
1091.1 
1078.5 
1198.7 
1174.0 
1 1 8 1  0 0  
1 1 6 1  0 7  
1162.2 
1153.7 
1 166 05 
1165.8 
1147.0 
1159.7 
1099.1 
1121.5 
1233.2 
1208. 5 
1218.0 
1208.4 
1160.4 
1184.0 
1 1 0 9 . 1  
1122.7 
1165.1 
1153 0 8  
1121 0 4  
1242.4 
1251.5 
1150.8 
1137.6 
1120.2  
1144.9 
1176.9 
1186.1 
1153.1 
1245.9 
1196.3  
1192.5 
1139.0 
1162.6 
1142.5 
1235.4 
1190-3  
1203.6 
1138.8 
1153.1 
1 1 9 1  04 
1217.1 

STD 
DEU 

0.4 
0.6  
0.3 
0.4 
0.4 
0.4 
0 . 5  
0.7 
0.5 
0.4 
0 . 5  
0.6 
0.4 
0.5 
0.4 
0.4 
0.4 
0.3 
0.5  
0.6 
0 . 5  
0 . 5  
0.4 
0.5 
0.2 
0 0 5  
0 0  4 
0.4 
0.3 
0.5 
0.5 
0.4 
0.4 
1.2 
0 . 5  
0.4 
0.3 
0.3 
0 . 5  
0.4 
0.5 
0 03 
0.6 
0.4 
0.4 
0.4 
0.3 
0.3 
0.3 
0.5 
0.3 

NORMAL1 ZED 
TEMP 

0.85 
0.87  
0.86 
0.87  
0.64 

1.10 
0.99 
1 . 0 2  
0 .94  
0.94 
0.91 
0096  
0.90 
0 .88  
0 . 9 3  
0.67 
0.77 
1 .25  
1.14 
1 .18  
1.14 
0.94 
1 .04  
0 072 
0 0 7 7  
0.96 
0 .91  
0 0 7 7  
1 .29  
1 .33  
0 .89  
0 .84  
0.76 
0 087 
1.01 
1.05 
0.90 
1.30 
1 - 0 9  
1.07 
0.84 
0.95 
0.86 
1.26 
1.06 
1 . 1 2  
0 .84  
0.90 
1.07 
1 . 1 8  

0.58  
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Test 11, run 162 (continued) 

INSTRUMENT 

W W  TC O N  ROD 12.27 
W W  TC ON RCD 16.27 
W W  TC ON ROD 18.27 
W W  T C  O N  ROD 03.25 
W W  TC O N  ROD 06.25 
W W  T C  O N  ROO 10.29 
w w  TC ON RCO a i . 3 7  
W W  T C  O N  RCD 02.37 
W W  TC O N  ROD C E . 7 7  
W W  T C  ON RGO 14.37 
W W  T C  O N  ROD C4.51 
W W  TC O N  ROD 07.51  
W W  T C  O N  ROD 12.21 
W W  TC ON ROD 1t5.51 
W W  TC ON ROD le.51 
WW TC O N  ROD 0 3 . E 2  
W W  TC O N  ROD 0 6 9 E 3  
WY T C  O N  ROO 10.62 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
TN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0- SEC S T  D NORMAL1 ZED 
AVG DEV TEMP 

1150.3 
1134.8 
1158.1 
1222.8 
1205.1 
1161 - 3  
1212.6 
1175.5 
1149.5 
1175.4 
1187.0 
1192.0 
1159.6 
1166.3 
1159.0 
1194.9 
1178.5 
1178.7 

0.4 
0.2 
0.3 
0.4 
0.4 
0.4 
0.3 
00 4 
0.5 
0.1 
0 03 
0.3 
0.2 
0.2 
0.3 
0.4 
0 .4  
0.3 

0.89 
0.83 
0.93 
1.20 
1.13 
0.94 
1.16 
1.00 
0.89 
1.00 
1.05 
1.07 
0.93 
0.96 
0.93 
1.08 
1.01 
1.01 

DUCT THERMOCOUPLES 
DUCT WALL T C s C k  2Brl9 I N ( D E G  F )  1092.8 0.4 0.65 
DUCT WALL T C g C b  E2119 I N  1092.8 0.3 0.64 
DUCT WALL T c . c r  2e.21 IN 112203 0.1 0.77 
DUCT b A L L  T C - C H  42.21 I N  1125.1 0.4 0.78 
DUCT WALL TCgCP 44.21 I N  1121.3 0.4 0.77  

T E S T  S E C T I O N  h O L I I h C  THERMOCOUPLES 
T S  SHELL-BCT(UEG F )  949.0 
T S  GUARD HTR-BCT 898.9 
T S  HTR-BOT E 3 1 . 8  
T S  SHELL-LOW CTR 1113.2 
T S  GUARD HTR-LOW CTR 1079.0 
TS HTR-LOW CTR 559. 8 
T S  SHELL-UP CTR 1161 06 
T S  GUARD HTR--CP CTR 1093.5 
TS HTR-UP CTR 1015.0 
T S  SHELL-TOP 117202 
TS GUARD HTR-TOP 1116.4 
T S  HTR-TOP 1041.5 

4.3 
0.7 
0.3 
0.3 
0.5 
0.4 
0.4 
0.4 
0.3 
0.4 
0.6 
0.3 

REFERENCE BOX T tERMOCObPLES 
150 DEG R E F  €OX 1 ( C E G  F) 150.5 0.4 
150 DEG REF EOX 2 151 09 0.4 
150 DEG R E F  ECX 3 154 3 0.4 
120 DEG R E F  EO% 4 152.9 0.3 
150 DEG R E F  EO% 5 150.8 0.4 

. 

M I  SCELLANEOUS 
SOD PUMP S P E E D t R P M )  1729.1 16.5 
E X P A N S I O N  TANK LEVEL(% F U L L )  70.9 0.2 
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TEST S E R I E S  lO (EUN0LE 3 C ) ;  TEST 11 RUN 163 0 3 / 0 7 / 7 8  11 15 47 

c 

. 

CON0 I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 2.74 L / S  ( 4 3 . 3  GPM) 
TEST S E C T I C N  PCkER 

19 CENTRAL +EATERS: 2 4 4 . 8  KW (24.2 KW/M/ROD) ( 7.4 KW/FT/ROD) 
12 EDGE HEATERS: 154.0  KW (24.0 KW/M/ROD) ( 7.3 KW/FT/ROD) 
T O T A L ( 3 1  F E A T E R S ) :  398.8 KW 

TEST S E C T I O N  I N L E T  TEMPERATURE: 
TEST S E C T I O N  CUTLET TEMPERATURE: 

516 DEG C ( 961 DEG F) 
649 DEG C ( 1 2 0 1  DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 3 1  FbEL P I N  SIMULATORS: 398.8 KW 
HEAT ABSORBED BY SCCIUM= 

X O F  I N P U T  HEAT ACCOUNTED FOR: 95.7 x 
FLOW X SP-HEAT X ( T S  OUT TEMP - T S  I N  TEMP) 381 .7  KW 

INSTRUMENT 20-SEC STD 
A VG DEV 

HEATER POWER-CENTRAL RCDS( KW) 
HTP POWER I N  ROC 1 12.9 0.0 
HTR POWER I N  RODS 8,9910 38.8 0.0 
HTR POWER I N  GODS 14915.16 38.6 0.0 
HTR POWER I N  RODS 2 9 3 . 1 1 9 1 9  51 06 0.0 
HTR POWER I N  RODS 5 9 6 , 1 3 9 1 7  51 0 5  0.0 
HTR POWER I N  GODS 4 ~ 7 . 1 2 r 1 8  51 0 5  0.0 

HEATER POWER-EDGE RODS(KW1 
HTR POWER I N  GODS 3 0 . 3 1  25.2 0.0 
HTR POWER I N  GODS 2 4 . 2 5 9 2 7 . 2 8  50.8 0.0 
HTR POWER I N  C O O S  33.34 25.9 0.0 
HTR POWER I N  GOCS 2 1 9 2 2 9 3 6 9 3 7  52.2 0.0 

FLOWS 
TEST S E C T I O N t T S )  FLOW I N ( G P M )  430 3 0- 1 
T S  FLOW OUT(GPM) 44.4 0.2 
T S  BYPASS F L C k ( C P M )  0.0 0.1 
LOOP F L O W  TOTAL(  GPM) 4 2  06 0.3 
RADIATOR A I R  FLOW<CFM)  16.5 0.9 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  40.8 0.1 
T S  OUT P R E S S ( P S I G 1  7 .  0 0.1 
PUMP OUT P R E E S ( P S I G 1  36.9 0.0 
T S  L I N E  PRESS I N C P S I G )  40.3 0.1 
EXP TANK ARGCN PFiESS(PS1G) 3.9 0.1 
TS B Y P  L I N E  PRESS I N ( P S 1 G )  41 06 0.1 
T S  B Y P  L I N E  PRESS O L T ( P S I G )  7.9 0.1 
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T e s t  11, run  163  (continued) 

I N S  TR UM ENT 20-SEC 
A VG 

LOOP THERMOCOUPLES 
T E S T  SECT I N L E T  C E L L ( 0 E G  F) 961  08 
TEST SECT O U T L E T  k E L L ( D E G  F) 1 2 0 1 0 8  
PUMP I N  P I P E  WALL TC 955. 8 
PUMP OUT P I P E  W A L L  TC 955 6 
RAD I N  P I P E  W A L L  TC 1121 05 
RAD OUT P I P E  hALL TC 557.2 

HEATER I N T E R N A L  THERMOCOUPLES 
HTR T C  I N  HTR O e 9 1 2 A B  XN(0EG F )  
HTR T C  I N  HTR 12912AB I N  
HTR T C  I N  HTR lE912AB I N  
HTR T C  I N  HTR 22912A8 I N  
HTR T C  I N  HTR O E 9 1 2 8 C  I N  
HTR TC I N  HTR 139126C I N  
HTR T C  I N  HTR 1€912@C I N  
HTR T C  I N  k T R  229128C I N  
HTR TC IN HTR 099 15AB I N  
HTR TC I N  HTR 10915AB I N  
HTR T C  I N  HTR 16915BC I N  
HTR TC I N  HTR 2 5 9 1 5 8 C  I N  
HTR TC I N  HTR CP915.1 I N  
HTR T C  I N  HTR 03915.1 I N  
HTR TC I N  PTR 06915.1 I N  
HTR T C  I N  PTR 12.15.1 I N  
HTR T C  IN t'TR 24915.1 I N  
HTR T C  I N  HTR 33.1501 I N  
HTR T C  I N  HTR 26915.1 I N  
HTR TC I N  HTR 0 2 9 1 5 r 4  I N  
HTR TC I N  FTR 03915.4 I N  
HTR TC I N  HTR 06915.4 I N  
HTR T C  I N  FTR 15115.4 I N  
HTP T C  I N  PTR 24915.4 I N  
HTR T C  I N  HTR 33915.4 I N  
HTR TC I N  HTR 34915.4 I N  
I'TR T C  I N  HTR 36915.4 I N  
HTR T C  I N  HTR 02915.6 I N  
HTR TC I N  HTR 03915.6 I N  
HTR T C  I N  ETR C0915.6 I N  
HTR T C  I N  HTR 15.1506 I N  
HTR T C  I N  h T R  24.1506 I N  
HTR TC I N  HTR 33915.6 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR T C  I N  HTR 3691506 I N  
HTR TC IN HTR 03915.9 I N  
HTR T C  I N  FTR C 6 9 1 5 . S  I N  
HTR TC I N  HTR 15915.9 I N  
HTR TC I N  hTR 54915.4 I N  
HTR T C  I N  HTR 33915.9 I N  

1179.3 
1164.7 
1174.7 
1172.9 
117306  
1166.5 
1175.5 
1169.6 
1230.6 
1216.9 
1202.0 
1196.5 
1260.3 
1263.8 
1269.5 
1241.5 
1213.4 
1212.5 
1204.4 
1279.8 
1284.2 
1273.7 
1230.2 
1229.0 
1215.1 
1208.3 
1201.2 
1275.5 
1279.8 
1296. 0 
1226.6 
1226. 5 
1212.7 
1205.0 
1191.1 
1242.5 
1320.7 
1214.2 
1228.2 
1208.3 

ST 0 
DEV TEMP 

NORMAL I ZE 0 

0.4 
0 . 5  
4.3 
0.4 
7.2 
4.6 

0.5 
0.3 
0.4 
0.2 
0.4 
0.4 
0.4 
0.2 
0.5 
0.4 
0.5 
0.4 
0.7 
0.8 
0.6 
0.4 
0.3 
0 0 4  
0.3 
0.6 
0.6 
0.5 
0.6 
0.4 
0.4 
0.6 
0.4 
0.6 
0.5 
0.6 
0.4 
0.4 
0.3 
0.5 
0.2 
0.8 
0.5 
0.4 
0.4 
0.4 

0.91 
0.85 
0.89 
0.88 
0.8e 
0.85 
0.89 
0.87 
1.12 
1.06 
1.00 
0.98 
1 - 2 4  
1.26 
1.28 
1.17 
1.05 
1.04 
1.01 
1.33 
1.34 
1.30 
1.12 
1.11 
1-06 
1.03 
1.00 
1 031 
1.33 
1.39 
1.10 
1.10 
1.05 
1.01 
0.96 
1.17 
1.50 
1.05 
1-11 
1.03 
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T e s t  11, run 163 ( con t inued)  

INSTRUMEhT 

HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTQ TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  

HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  

HTR 34r15.S 
FTR 36,1504 
HTR 04916.1 
HTR 0 5 . 1 6 r l  
HTR 07.1601 
HTR 21.1601 
FTR 27916.1 
HTR 04916.4 
HTR 05.1604 
FTR 07916.4 
hTR 21.16.4 
hTR 279  16.4 

HTR 04916.6 
PTR 05,1606 
HTR 07.1606 
PTR 21.1f5.6 
PTR 27.1606 
HTR C4916.5 
HTR C7rl6.5 
hTR 21316.9 
HTR 27r ld .S  
HTR l l r 1 8 A B  
HTR 12s18AB 
FTR 14.18AB 
bTR 30.18AB 
hTR l l r l 8 B C  
HTR 12918EC 
FTR 14.lEBC 
HTR 17 . ieec  
FTR 2C*18BC 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
XN 

WIRE WRAP THERMCCOUPLES 
W W  TC O N  HTR 129-1 I N ( D E G  F) 
W W  TC O N  HTR 16.-1 I N  
W W  TC O N  HTR 12001 I N  
W W  TC O N  HTR 16.05 I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11 I N  
W W  TC ON HTR 12.11 I N  
W W  TC O N  HTR 17911 I N  
W W  TC O N  HTR 28.31 I N  
H W  TC O N  HTR 21.11 I N  
W W  TC O N  HTR 01.12 I N  
W W  TC O N  HTR 11.13 I N  
W W  TC O N  HTR 12.12 I N  
W W  TC O N  HTR 15.12 I N  
W W  TC O N  HTR 17.12 I N  
W W  TC O N  HTR 22.12 I N  
W W  TC O N  HTR 01.15 I N  
W W  TC O N  HTR 03.15 I N  

20-SEC 
A VG 

1200.1 
1187.3 
1267- 1 
1260.8 
1277.8 
121 0.2 
1224.8 
1269-  1 
1263.5 
1277.9 
1214.6 
1229.3 

1271.3 
1272.2 
1267.8 
1224.7 
1226.6 
1245.1 
1267.6 
1223.2 
1221.0 
1273.3 
1251.7 
1198.8 
1BS6- 0 
1273.2 
1250.4 
1203.1 
1265.4 
1896.0 

967.5 
966 2 
985.3 

1091.8 
1126.6 
1116.3 
1118.8 
1115.8 
1106.0 
1106.1 
1136.4 
1148.7 
1140.6 
1143.6 
1142.4 
1130.6 
1178.6 
1177.3 

NORMAL1 ZED STD 
DEV TEMP 

0 - 3  
0.4 
0.3 
0.4 
0.4 
0 . 3  
0.4 
0.5 
0.3 
0 -4 
0.6 
0.3 

0.5 
0.7 
0 0 4  
0 05 
0.4 
0 .6 
0.4  
0.4 
0.3 
0.6 
0.5 
0.5 
0.0 
0.4 
0.6 
0 . 5  
0.3 
0.0 

0.4 
0.4 
3. 1 
0.3 
0.5 
0.4 
0.4 
0.4 
0.4  
0.4 
0.6 
0.5 
0.3 
0.4 
0 04 
0.3 
0.3 
0.5 

0.99 
0.94 
1.27 
1 - 2 5  
1.32 
1.03 
1.10 
1 - 2 8  
1.26 
1.32 
1.05 
1.11 

1.29 
1.29 
1.27 
1 - 1 0  
1.10 
1.18 
1.27 
1.09 
1.08 
1 - 3 0  
1.21 
0.99 
3.89 
1.30 
1.20 
1.01 
1.26 
3.89 

0.02 
0.02 
0.10 
0.54 
0.69 
0.64 
0.65 
0.64 
0.60 
0.60 
0.73 
0.78 
0.75 
0.76 
0.75 
0.70 
0.90 
0 090 
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T e s t  11, run  163  (cont inued)  

I NSTR UM EN1 

W W  TC ON HTR Oe.15 I N  
W W  TC O N  HTR 10.15 I N  
W W  T C  ON HTR 15.15 I N  
W W  T C  ON HTR 14.15 I N  
W W  TC O N  HTR 25.15 I N  
W W  TC ON HTR 36.15 I N  
W W  T C  O N  HTR 01.17 I N  
W W  TC A J  HTR 0 5 ~ 1 7  I N  
W W  TC O P  HTR 02.17 I N  
W W  T C  O N  HTR OP.17 I N  
W W  TC ON HTR 1G.17 I N  
W W  TC ON HTR 1 1 - 1 7  I N  
W W  TC O N  HTR 1 8 - 1 7  I N  
W W  T C  O N  HTR 15.17 I N  
W W  TC O N  HTR 21.17 I N  
W W  T C  O N  HTR 2 5 - 1 7  I N  
W W  TC ON HTR 23.17 I N  
W W  TC ON HTR 27.17 I N  
W W  TC ON HTR 0 0 . 1 4  I h  
W W  TC A J  HTR 07.19 I N  
W W  TC O P  HTR 67.14 I N  
W W  TC ON HTR 04.15 I N  
W W  TC ON HTR 14.15 I N  
W W  TC O N  HTR l e 9 1 4  I N  
W W  TC ON HTR 27.14 I N  
W W  T C  ON HTR 20.14 I N  
W W  TC O N  HTR 24.1C I N  
W W  T C  ON HTR 36.15 I N  
W W  TC O N  HTR 37.14 I N  
W W  T C  ON HTR 05.21 I h  
W W  TC O N  HTR 06.21 IN 
W W  TC O N  HTR 21.21 I N  
W W  TC ON HTR 54.21 I N  
W W  TC ON HTR 55.21 I N  
W W  T C  O N  HTR 27.21 I N  
W W  TC O N  HTR 10.21 I N  
W W  TC ON HTR 32.21 I N  
W W  T C  ON HTR 24.21 I N  
W W  TC ON HTR 04.22 I N  
W W  T C  O N  HTR 09.22 I N  
W W  TC O N  HTR 14.22 I N  
W W  T C  O N  HTR 24.22 I N  
W W  TC O N  HTR ZP.22 I N  
W W  T C  ON HTR 31.22 I N  
W W  TC O N  ROD C1.25 I h  
W W  T C  ON ROD C2.25 I N  
W W  TC O N  ROD 05.25 I N  
W W  TC ON RCD G-E.25 I N  
W W  TC ON ROD 14.25 I N  
W W  TC ON ROD 04.27 I N  
W W  TC ON ROD C7.27 I N  

20-SEC 
A V G  

1161 05 
1166.1 
1165.7 
1166.2 
1119.8 
1109.2 
1213.6 
1194. 2 
1201 0 7  
1183.2 
1184.0 
1176 07 
1187.2 
1186 02 
1179.9 
1 186 0 2  
1131.1 
1153.1 
1251.9 
1229.3 
1237.8 
1229.3 
1185.3 
1205.5 
1139. 1 
1 1 5 3 0 8  
1193.7 
1184.8 
1152.3 
1260.1 
1270.1 
1191.9 
1167.7 
1150.5 
1175.8 
1205.8 
1217.8 
1 185.3 
126302  
1223.8 
1215.6 
1168.3 
1190.0 
1172.7 
1254.2 
121405  
1226.4 
116807  
1182.8 
1216.1 
1239.5 

STD 
DEV 

0.4 
0.5 
0 0 4  
0.4 
0.2 
0.2 
0.4 
0.6 
0.5 
0.4 
0.5 
0.6 
0.4 
0.4 
0. 5 
0.4 
0. 5 
0.3 
0.5 
1.1 
0.4 
0 . 5  
0.3 
0.4 
0.4 
0.3 
0.3 
0.4 
0.3 
0.4  
0.5 
0.3 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0 . 5  
0.4 
0- 4 
0.4 
0.5 
0.3 
0.4 
0.3 
0.4 
0.2 
0.1 
0.6 
0.2 

NORMAL I ZED 
TEMP 

0.83 
0.85 
0.85 
0.85 
0.66 
0.61 
1.05 
0.97 
1.00 
0.92 
0.93 
0.90 
0.94 
0.94 
0.91 
0.93 
0.71 
0.80 
1.21 
1.11 
1.15 
1.11 
0.93 
1.02 
0.74 
0.80 
0.97 
0 093 
0.79 
1.24 
1.28 
0.92 
0.86 
0.79 
0.89 
1.02 
1.07 
0.93 
1.26 
1.09 
1.06 
0.86 
0.95 
0.88 
1.22 
1.05 
1.10 
0.86 
0.92 
1.06 
1.16 
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T e s t  11, run 163 (continued) 

I N S  TR UM ENT 

W W  TC O N  RCD 12.27 
W W  TC O N  RCD 1€.27  
W W  T C  O N  ROD l e 9 2 7  
W W  TC ON ROO 03.25 
W W  TC ON ROD O E 9 2 S  
W W  T C  O N  ROD 1C.25 
W W  T C  O N  ROD C1.27 
W W  TC O N  ROD 02.77 
W W  TC O N  ROD C E . 2 7  
W W  TC O N  ROD 14.37 
W W  T C  O N  RUE C4.51 
W W  TC O N  ROD 07.51 
W W  TC O N  RCD 12.51 
W W  T C  ON ROO l e 9 5 1  
W W  TC ON ROD 18.51 
W W  T C  O N  RCD O t r C T !  
W W  TC O N  QCD 06.63 
W W  T C  O N  RCO 10,452 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  

20-SEC 
AVG 

1179.0 
116603 
1187.8 
1241.3 
1227.3 
1187.2 
1234.6 
1201.6 
118003  
1203.4 
121 0.7 
1217.3 
1 186.2 
1195.3 
1187.9 
1218.0 
1205.7 
1203.5 

DUCT THERMOCOUPLES 
DUCT WALL T C g C t l  2e.19 INCDEG F) 1119.9 
DUCT WALL TC,Ck E Z . 1 9  I N  1124.1 
DUCT N A L L  TC.CH 2E.21 I N  1 1520 1 
DUCT WALL TC.Ck 43 .21  I N  1156.0 
DUCT WALL TC.CH 44.21 I N  1152.1 

T E S T  S E C T I O N  H O L E I N G  THERMOCOUPLES 
T S  SHELL-BOTCCEG F) 
T S  GUARD HTR-BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX TPERMCCOUPLES 
150 DEG R E F  ECX 1(DEG F )  

150 DEG R E F  EOX 2 

150 DEG R E F  E O X  5 

150 DEG REF E a x  2 

150 DEG R E F  E a x  4 

M I  SCELLANEOUS 
SOD PUMP SFEEC(RPM1 
E X P A N S I O N  TANK L E V E L < %  FULL) 

F68.5 
931.9 
€41.8 

1141.0 
1101 08 
575 . 7 

1188.9 
1114.9 
1033.0 
1198.4 
113902  
106002 

150.4 
151.8 
153.9 
152.7 
150.4 

1723.8 
70.2 

STD NORMAL1 ZED 
DEV TEMP 

0.4 
0.2 
0.2 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
00 4 
0.4 
0.2 
0.2 
00 3 
0.4 
0.4 
0 . 3  

0.90 
0.85 
0.94 
1.16 
1.11 
0.94 
1.14 
1.00 
0.91 
1.01 
1.04 
1.06 
0.93 
0 097 
0.94 
1.07 
1.02 
1.01 

0.2 0.66 
0.3 0.68 
0.2 0.79 
0 0 4  0.81 
0.2 0.79 

3.7 
0 .5  
0.2 
0.4 
0.2 
0.4 
0.4 
0.2 
0.4 
0.7 
0.5 
0.4 

0. 7 
0.4 
0.3 
0.4 
0.2 

36.5 
0.1 
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T E S T  S E R I E S  I O ( 8 U N D L E  tC) ; T E S T  11 RUN 164 03/07/78 12 10 2 

COND I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 2.77 L / S  (43.7 GPM) 
TEST S E C T I C N  FOWER 

19 CENTRAL HEATERS: 248.8 KW (24.5 KW/M/ROD) ( 7.5 KW/FT/ROD) 
12 EDGE HEATERS: 175.0 K k  (27.3 KW/M/ROD) ( 8.3 KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  423.8 KW 

T E S T  S E C T I O N  I N L E T  TEMPERATURE: 
TEST S E C T I O N  GUTLET TEMPERATURE: 

538 DEG C ( 1 0 0 1  D E G  F) 
678 DEG C (1253 DEG F) 

+EAT BALANCE: 

HEAT I N P U T  FRCM 7 1  FLEL P I N  SIMULATORS: 423.8 KW 
H E A T  ABSORBED B Y  SODIUM= 

% G F  I N P U T  HEAT ACCOUNTED FOR: 94.9 % 
FLOW X SPOHEAT 2 ( T S  OUT TEMP - T S  I N  TEMP) 402.1 KW 

I NS TR UMENT 20-SEC ST D 
AVG DEV 

HEATER POWER-CENTRAL GODS<KW) 
HTR PCWER I N  G O C  1 13.1 0.0 
HTR POWER I N  RODS 8.9.10 39.1 0.0 
HTR POWER I N  RCCS 14.15.16 39.2 O n 0  
HTR POWER I N  RCDS 2.3.11.19 52.3 0.0 
HTR POWER I N  RODS 5.6913917 52.5  0.0 
HTR POWER I N  R O D S  497912.18 52.5 0.0 

HEATER POWER-EDGE RODS<KW) 
HTR POWER I N  PODS 30.31 29.0 0.0 
HTR POWER I N  ROES 24.25.27.28 58.4 0.0 
HTR POWER I N  R O E S  33.34 29.1 0.0 
HTR POWER I N  RODS 21.22.36.37 58.6 0.0 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N ( G P M 1  43.7 0.1 
T S  FLOW OUT(  CPM 1 44.8 0.2 
T S  BYPASS FLCW(GPFn1 0.1 0.2 
LOOP FLOW TOTAL ( GPM 1 43.0 0.3 
R A D I A T O R  A I R  F L C C ( C F M )  16.8 0.8 

PRESSURES 
T S  I N  P R E S S ( P I 1 G )  40.4 0.1 
T S  OUT P R E S S ( P S 1 G )  7.1 0.1 
PUMP OUT P R E I S ( P S 1 G )  36.5 0.1 
T S  LINE P R E S S  I N ( P S I C )  39.9 0.1 
EXP TANK ARGON PRESS(PS1G)  3.9 0.1 
T S  B Y P  L I N E  PRESS I h ( P S I G )  41 03 0.1 
T S  B Y P  L I N E  P R E S S  O L T ( P S 1 G )  7.8 0.1 



32 7 

T e s t  11, run  1 6 4  (cont inued)  

I NS TR UME NT 2 0- SEC 
A VG 

LOOP THERMOCOLPLES 
TEST SECT I N L E T  rUELL(DEG F )  100106 
TEST SECT OUTLET hECC(0EG F )  1253.8 
PUMP I N  P I P E  hALL TC 996.3 
PUMP OUT P I P E  W A L L  TC 995.7 
RAD I N  P I P E  W A L L  TC 1166.0 
RAD OUT P I P E  k A L L  TC 997.3 

HEATER INTERNAL THERMOCOUPLES 
HTR TC I N  HTR Ce.12AB IN (DEG F )  1221.0 
HTR TC I N  HTR 12112AB I N  
HTR TC I N  HTR lE.12AB I N  
HTR T C  I N  PTR 22r12AB IN 
HTR TC I N  HTR OE1128C I N  
HTR TC I N  HTR 13,128C I N  
HTR TC I N  kTR 1€912@C I N  
HTR TC I N  FTR 2 2 9 1 2 8 C  I N  
HTR TC I N  HTR O S 9 1 5 A B  I N  
HTR TC I N  HTR 10.15AB I N  
HTR TC I N  PTR 1 6 9 1 5 B C  I N  
HTR TC I N  HTR 259158C I N  
HTR TC I N  hTR 02915.1 I N  
HTR TC I N  HTR 03,1501 I N  
HTR TC I N  kTR 06.12-1 I N  
HTR TC I N  P’TR 15915.1 I N  
HTR TC I N  HTR 24,1501 I N  
HTR TC I N  HTR 33.101 I N  
HTR T C  I N  HTR 36,1501 I N  
HTR TC I N  HTR 02rl5.4 I N  
HTR TC I N  HTR 03915.4 I N  
HTR TC I N  kTR 06915.4 I N  
HTR TC I N  F T R  1E.lC.4 I N  
HTR TC I N  HTR 24915-4 I N  
HTR TC I N  HTR 33.1504 I N  
HTR TC I N  HTR 74.1504 I N  
HTR TC I N  HTR 36.1E.4 f N  
HTR TC I N  HTR 02.1506 I N  
HTR T C  I N  kTR 03.15.6 I N  
HTR TC I N  hTR C6.1506 I N  
HTR TC I N  HTR 12.15.6 I N  
HTR TC I N  HTR 24.1506 I N  
HTR TC I N  HTR 3391506 I N  
HTR TC I N  HTR 34.1506 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR 03.1509 I N  
HTR TC I N  HTR 06.1509 I N  
HTR TC I N  HTR 15.15.9 I N  
HTR TC I N  HTR 24.1509 I N  
HTR TC I N  HTR 33r15.4 I N  

1215.1 
1222.4 
1226.8 
1214.6 
1217.0 
1223.5 
1222.8 
1272.7 
1258.0 
1251 04 
1259.0 
1307- 1 
1312.4 
1331 1 
1285.0 
1273.2 
1270.8 
1265.4 
1336.2 
131204 
1338.8 
1272.8 
1292.7 
1273.0 
1261 03 
1262.4 
1333.8 
1302-9 
1373- 1 
1267- 1 
1289. 9 
12E8.6 
12€2.6 
1251.5 
1278.2 
1393- 1 
1256.5 
1292.3 
1264.5 

ST D NORMALIZE0 
DEV TEMP 

0.6 
0.4 
3.6 
0.4 
10.4 
4.4 

0.3 
0.4 
0-4 
0.4 
0.5 
0.5 
0.8 
0 .3  
0.4 
0 0 s  
0 - 5  
0.4 
0.6 
0.6 
0.8 
0.5 
0.4 
0 - 4  
0.6 
0.6 
0.6 
0 0  8 
0.4 
0 - 4  
0.3 
1.2 
0.4 
0 -6  
0-7 
0.7 
0.4 
0.4 
0.2 
0.9 
0.4 
0.6 
0.9 
0.8 
0.4 
0.3 

0m87 
0.85 
0.88 
0.89 
0.84 
0.85 
0.88 
0.88 
1-07 
1.02 
0.99 
1-02 
1.21 
1.23 
1.31 
1-22 
1.08 
1.07 
1.05 
1.33 
1-23 
1.34 
1-08  
1.15 
1.08 
1.03 
1-03 
1.32 
1-19 
1 047 
1-05 
1.14 
1.06 
1.03 
0 099 
1-10 
1.55 
1.01 
1-15 
1.04 
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Test 11, r u n  1 6 4  (cont inued)  

INSTRUMENT 

HTR T C  IN HTR 3 4 . 1 5 0 9  IN 
HTR T C  IN hTR 36915.9 IN 
HTR T C  IN HTR 04.16.1 IN 
HTR TC IN HTR 05.16.1 IN 
HTR TC IN HTR 0 7 , 1 6 0 1  IN 
HTR T C  IN ).TR 21.16.1 IN 
HTR T C  IN HTR 27.16.1 IN 
HTR TC IN HTR 0 4 . 1 6 0 4  IN 
HTR T C  IN HTR OC,16.4 IN 
HTR TC IN ETR 0 7 , 1 6 0 4  IN 
HTR f C  IN t-TR 21 .1604  IN 
HTR T C  IN PTR 27.1604 IN 
HTR TC IN HTR 04916.6 IN 
HTR T C  IN HTR 05 ,1606  IN 
HTR T C  IN HTR 07 .1606  IN 
HTR T C  IN k T R  21.16 .6  IN 
HTR TC IN bTR 2 7 , 1 6 0 6  IN 
HTR TC IN HTR 04.1609 IN 
HTR T C  IN tiTR 07.16.S IN 
HTR TC IN HTR 21.1609 IN 
HTR T C  IN FTR 2 7 . 1 6 0 9  IN 
HTR T C  IN HTR 11918AB IN 
HTR T C  IN HTR 129leAB IN 
HTR T C  IN HTP 14.18AB IN 
HTR TC IN k T R  7 0 . 1 e A B  IN 
HTR T C  IN h T R  llr18BC IN 
HTR T C  IN HTR 1 2 9 1 8 E C  IN 
HTR T C  IN HTR 14sleBC IN 
HTR T C  IN HTR 1 7 . i e ~ c  IN 
HTR T C  IN I-TR 30.leBC IN 

20-SEC STD 
AVG OEV 

1255.5 
124708 
1312.1 
1307.7 
1318.0  
1271.5 
1287.3 
1315.3 
131 1.3 
1318.4  
127504 
1292.3  
1112.6 
1317.7 
1315.3 
1284.5 
1289.0 
1278.5 
1314.9  
1283.7 
1282.7 
1316.7 
1297.8  
1252.4 
1896.0 
1316.0 
1295.9 
1256.5 
1312.8 
1896.0 

0.5 
0.4 
0.6 
0.6 
1 . 0  
0.6 
0.4 
1 . 1  
0.6 
0.5 
0 . 5  
0.4 
0.5 
0.5 
0.8 
0.5 
0.4 
0.5 
0 06 
0.5  
0.6 
0.5 
0.5  
0.6 
0.0 
0.5 

1 . O  
0.6 
0.0 

0. a 

WIRE WRAP THERMOCCUPLES 
W W  TC O N  H T R  12.-1 IN(DEG F )  1006.5 0.4 
W W  TC O N  HTR 1E.-1 IN 1005.1 0.3 
W W  TC O N  HTR 1 2 - 0 1  IN 1025.8 1807  
W W  TC O N  HTR 16.05 IN 1133.3 0 06 
W W  TC O N  HTR 0 4 . 1 1  IN 1167.6 0. 5 
W W  TC ON HTR 05.11 IN 1155.6 0 . 0  
W W  TC ON HTR 1 2 r l l  IN 1161 03 0.6 
W W  TC ON HTR 17.11 IN 1160.3 0 . 4  
W W  TC O N  HTR 28 .11  IN 1149.6  0 . 7  
W W  TC O N  HTR 21.11  IN 1158.3  0.4 
W W  TC O N  HTR 0 Z . l Z  IN 1175.4 0 .1  
WW TC O N  HTR 11.12 IN 1190.5 0 .4  
W W  TC O N  HTR 12.12  IN 1184.5 0.5 
W W  TC O N  HTR 15.12  IN 1188.5 0.4 
W W  TC O N  HTR 17.11 IN 1189.1 0 . 5  
W W  TC ON HTR 22.12 IN 1185.8 0.5 
W W  TC O N  HTR 01.15  IN 1219.1 0 . 5  
W W  TC O N  HTR 0-1.15 IN 1215.9 0 06 

NORMALIZED 
TEMP 

1001 
0 098 
1 .23  
1.21 
1 .25  
1-07  
1 .13  
1.24 
1 .23  
1 .26  
1.09 
1 - 1 5  
1 - 2 3  
1 .25  
1 .24  
1 . 1 2  
1 .14  
1.10 
1 .24  
1 .12  
1 . 1 1  
1 . 2 5  
1 .17  
0.99 
3.55 
1.25 
1.17 
1.01 
1 .23  
3.55 

0 . 0 2  
0 .01  
0 .10  
0.52 
0 . 6 6  
0.61 
0 063 
0.63 
0.59  
0 .62  
0 069 
0 .75  
0.73 
0 .74  
0.74 
0. 73  
0.86 
0.85 
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T e s t  11, r u n  1 6 4  (continued) 

I IJ S TR UM E NT 

W W  TC ON ROD 12.27 
W W  T C  ON ROD 16.27 
W W  TC O N  ROD l e 9 2 7  
W W  TC O N  ROD C3.25 
W W  TC ON RCD Ce.2F 
W W  TC ON ROD 10.24 
W W  TC ON RCD C1.37 
W W  T C  ON ROO C2.37 
W W  TC ON ROD O E . 2 7  
W W  TC O N  RCD 14.37 
W W  TC ON ROD C4.51 
W W  TC ON ROD 07.51 
W W  TC ON ROO 12.51 
W W  TC O N  ROD 16.51 
W W  TC ON ROD lE .51  
W W  TC ON ROD 03.62 
W W  TC ON ROO C E . 6 3  
W W  TC ON RCD 10.62 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  

20-SFC 
A VG 

1236.0 
1222.2 
1241 0 6  
1286.1 
1276.1 
1241 09 
1281.6 
1251 03 
1235.3 
1257.0 
126209  
12E7.4 
1243.3 
1248.1 
1241 -5 
1267.8 
1257.9 
1254.1 

DUCT THERM OCO CPL E S 
DUCT W A L L  TC.CH 3E.19 I N ( D E G  F )  1174.1 
DUCT W A L L  T C s C E  53.19 I N  1178.5 
DUCT W A L L  T C s C H  2e.21 I N  1206.5 
DUCT W A L L  TC9CF 42921 I N  1214.5 
DUCT W A L L  TCqCH 44921 I N  1209.1 

TEST S E C T I C N  H O U I I N G  TPERMOCOUPLES 
T S  SHELL-BOf(CEC F )  1007.5 
T S  GUARD HTR-EOT 437.5 
TS HTR-BOT E58.5 
T S  SHELL-LOW CTR 1197.8 
T S  GUARD HTR-LOW CTR 1145.5 
T S  HTR-LOW CTR 1002.5 
T S  SHELL-UP CTR 1243c 1 
T S  GUPRD HTR-LF CTR 1150.7 
T S  HTR-UP CTR 1057.5 
T S  SHELL-TOP 1250.7 
TS GUARD HTR-TOP 1180.3 
T S  HTR-TOP ica3.0 

REFERENCE BOX TkERMGCOUPLES 
150 DEG REF E C X  1(DEC F)  120.4 
150 DEG R E F  E O X  2 152.1 
150 DEG R E F  EOX 3 154 0 
150 DEG R E F  EUX 4 152 0 8  
150 DEG REF E O X  5 1 5 0 0 1  

MISCELLANEOUS 
SOD PUMP SPEED(RPM1 1716.9 
E X P A N S I O N  TANK L E V E L (  X F U L L )  69.0 

ST D 
DEV 

0.3 
0.5 
0.4 
0.6 
0.4 
0.2 
0.4 
0.4 
0.3 
0 . 3  
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.5 

0. 4 
0.4 
0.4 
0.4 
0.4 

4.2 
1.2 
0.4 
0.2 
0.2 
0.5 
0.5 
0.6 
0.5 
0.4 
0.3 
1.4 

0.3 
0 03 
0.5 
0.3 
0.4 

29.5 
0.1 

NORMAL I ZED 
TEMP 

0.93 
0 . 8 7  
0.95 
1.13 
1 e09 
0 095 
1-11 
0.99 
0.93 
1.01 
1.04 
1.05 
0.90 
0.98 
0.95 
1 006 
1002 
1 - 0 1  

0.68 
0.70 
0.81 
0.84 
0.82 

. 

. 

. 
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T E S T  S E R I E S  l O ( 8 U N D L E  XI:  TEST 12 RUN 101 03/13/78 9 55 48 

CCND I T I O N S  : 
T E S T  S E C T I C N  FLOW: 0 - 9 2  L / S  114.5 CPM) 
TEST S E C T I C N  P O k E R  

19 CENTRAL HEATERS: 101.1 KW (10.0 KW/M/ROO) ( 3.0 KW/FT/ROD) 
12 EDGE HEATERS: 63.6 KW ( 9.9 KW/M/ROD) ( 3.0 KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  164.7 KW 

T E S T  S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  O U T L E T  TEMPERATURE: 

HEAT BALANCE: 

442 DEG C ( 828 DEG F) 
600 DEG C (1112 DEG F )  

HEAT INPUT FROM 3 1  FLEL P I N  SIMULATORS: 
HEAT ABSORBED B Y  SCDIUM= 

X O F  I N P U T  HEAT ACCOUNTED F O R :  
FLOW X SPeHEPT X ( T S  OUT TEMP - TS I N  TEMP) 

I NS TR UM ENT 20-SEC 
AVG 

HEATER POWER-CEhTRAL RCDS(KW) 
HTR PCWER I N  ROO 1 5.4 
HTR POWER I N  R C D I  8.9.10 15.9 
HTR POWER I N  RCOS 14.15.16 16.0 
HTR POWER I N  RODS 2.3.11.19 21.2 
HTR POWER I N  RODS 5.6913,17 21 02 
HTR PCWER I N  R C D I  4.7.12.18 2 1  03 

HEATER POWER-EDGE l?ODS(KW) 
HTR POWER I N  RODS 30.31 10.8 
HTR POWER I N  GODS 24,25.27,28 21 02 
HTR POWER I N  RODS 33.34 10.6 
HTR POWER I N  ROCS 21922r36.37 21.1 

FLOWS 
TEST S E C T I O N ( T S )  FLOW I N ( G P M )  14.5 
T S  F L O W  O U T t G F M )  15.1 
T S  BYPASS F L O k ( G P M )  -0.9 
LOOP F L O W  TOTAL< GFMI  14.1 
R A D I A T O R  A I R  FLCW(CFM1 1.4 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  14.2 
T S  OUT P R E I S ( P I I G 1  5.9 
PUMP OUT P R E S S ( P S I G 1  9.2 
T S  L I N E  PRESS I N ( P S 1 G )  13.3 
EXP TANK ARGON P R E S S ( P S I G )  2.5 
T S  B Y P  L I N E  PRESS I N ( P S 1 G )  14.5 
T S  B Y P  L I N E  P R E S S  O L T ( P S 1 C )  6.3 

STD 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.0 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

164.7 KW 

154.3 KW 
93.7 x 
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Test 1 2 ,  run 101 (continued) 

I N S TR UM E NT 20- SEC 
A V G  

LOOP THERMOCOUPLES 
T E S T  SECT I N L E T  kELL(DEG F)  e2808 
T E S T  SECT OUTLET h E L L ( 0 E G  F )  1112.3 
PUMP I N  P I P E  h A L L  TC 823.5 
PUMP OUT P I P E  k A L L  T C  820.2 
RAD I N  P I P E  WALL TC 1065.4 
RAD OUT PIPE WALL TC 823. 1 

HEATER INTERNAL TFERMOCOUPLES 
HTP TC IN HTR oe.12~~ I N ~ D E G  F )  
HTR T C  I N  h T R  12912AB I N  
HTR T C  I N  h T R  18.12AE I N  
HTR T C  I N  HTR 22912AB I N  
HTR T C  IN HTR ce,imc IN 
HTR TC IN HTR 13.12ec IN 
HTR T C  I N  HTR lEr12@C I N  
HTR T C  I N  HTR 22.12BC I N  
HTR T C  I N  PTR C4915AB I N  
HTR T C  I N  h T R  10.15AB I N  
HTR TC IN HTR i6.15ac IN 
HTR T C  I N  HTR 25.15BC I N  
HTR T C  I N  HTR 02.1501 I N  
HTR T C  I N  h T R  0 3 . 1 5 0 1  I N  
HTR T C  I N  FTR C6.15.1 I N  
HTR T C  I N  HTR 15.15.1 I N  
HTR T C  I N  F T R  24,1501 I N  
HTR T C  I N  HTR 33915.1 I N  
HTR T C  I N  HTR 36.1501 I N  
HTR T C  I N  HTR C 2 r 1 5 - 4  I N  
HTR T C  I N  HTR C3r15.4 I N  
HTR T C  I N  FTR 06.1504 I N  
HTR T C  I N  h T R  1E.1504 I N  
HTR T C  I N  HTP 24,1514 I N  
HTR T C  I N  HTR 33915.4 I N  
HTR T C  I N  HTR 34.1504 I N  
HTR T C  I N  HTR 36.1504 I N  
HTR T C  I N  PTR 0291506 I N  
HTR T C  I N  HTR 03.1506 I N  
HTR T C  I N  I-TR C6915.6 ZN 
HTR T C  I N  HTR 15915.6 I N  
HTR T C  I N  PTR 24.1506 I N  
HTR T C  I N  HTR 33.15.6 I N  
HTR T C  I N  HTR 34,1506 I N  
HTR T C  I N  HTR 36.1506 I N  
HTR T C  I N  HTR 03.15.9 I N  
HTR T C  I N  HTR 06.1509 I N  
HTR T C  I N  PTR 15r15.9 I N  
HTR T C  I N  k T R  24.1509 I N  
HTR T C  I N  HTR 13.1509 I N  

1034.5 
1025.8 
1015.9 
1029.8 
1032.8 
1026.4 
1016.6 
1028.0 
1094.5 
1082.8 
1 c59.0 
106002 
1117.4 
1136- 1 
1143.3 
1111.0 
1076.6 
107101 
105607 
1138.0 
1142.7 
114502 
1103.1 
1082.5 
1072.7 
1072.7 
1055.7 
1 137.2 
1138.6 
1166.1 
1100.5 
107903 
1 C750 0 
106802 
1049.8 
1105.8 
1163.2 
1091 06 
1078.8 
1070.5 

S T D  N O R M A L I Z E D  
DEV TEMP 

1.2 
0.5 
0.2 
0.2 
0.2 
0.4 

0.4 
0.4 
0.5 
0.3 
0.4 
0.4 
0.7 
0.4 
0.4 
0.3 
0.4 
0 m 4  
0.4 
0.6 
0.5 
0.4 
0.4 
0.3 
0.5 
0.4 
0.7 
01 5 
0.4 
0.3 
0.3 
3.2 
0.4 
0.4 
1.0 
0.6 
0.4 
0.5 
Om5 
1.9 
0.3 
0 08 
0.9 
0.4 
0.4 
0 04 

0.73 
0.69 
0.66 
0.71 
0 072 
0.70 
0.66 
0.70 
0.94 
0.90 
0.81 
0.82 
1.02 
1.08 
1.11 
1.00 
0.87 
0.85 
0 080 
1.09 
1.11 
1.12 
0.97 
0.89 
0.86 
0m86 
0.80 
1009 
1.09 
1.19 
0.96 
0.88 
0 087 
0.84 
0.78 
0.98 
1 - 1 8  
0.93 
0 0 8 8  
0 .85  

. 
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101 (continued) 

* 

INSTRUMENT 

HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HT9 TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN l-TR 
HTR TC IN HTR 
HTR T C  IN hTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN PTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN l-TR 
HTR TC IN I-TR 
HTF! TC IN hTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN HTR 
HTR TC IN kTR 

34.150s 
26915.S 
04. 16.1 
0 5 9 1 6 r l  
07. 16.1 
21 9 16.1 
27,1601 
049 16.4 
05916.4 
079 16.4 
21.1604 
279 16.4 
04. 16.6 
OZ. 16.6 
07916.6 
21  9 16.6 
27. 16.6 
C 4 9  16.9 
C7916.S 
2 1  9 1 6 0 s  
279 16.9 
11 9 l8AB 
129 18AB 
149 l8AB 
30918AB 
11 1 8 8 C  
12.1eec 
14 9 18BC 
17918EC 
30 1 8 6 C  

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
I N  
IN 
IN 
I N  
I N  
IN 
IN 
IN 
IN 
IN 
I N  
I N  
IN 
I N  
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

W I R E  WRAP THERMOCGbPLES 
W W  TC O N  HTR 129-1 INtDEG F )  
W W  f C  O N  HTR 168-1 IN 
W W  TC O N  HTR 12.01 IN 
W W  TC O N  HTR 1690s IN 
W W  TC O N  HTR 04.11 IN 
W W  TC O N  HTR 05.11 IN 
W W  TC O N  HTR 13.11 IN 
W W  TC O N  HTR 17911 IN 
W W  TC O N  HTR 28.11 IN 
W W  T C  O N  HTR 31.11 IN 
W W  TC O N  HTR 03.13 IN 
W W  TC O N  HTR 11.12 IN 
W W  TC O N  HTR 13.12 IN 
W W  TC O N  HTR 1 5 9 1 2  IN 
W W  TC O N  HTR 17.13 IN 
W W  TC O N  HTR 22.13 IN 
W W  TC O N  HTR 01.15 IN 
W W  TC O N  HTR 0 3 ~ 1 5  IN 

2 0-SEC 
A V G  

1061 0 5  
1047.0 
1149.6 
1147. 1 
1139.5 
106906 
1C79.4 
1151.5 
1148.7 
1139.3 
1072.4 
1082.3 
1143.7 
1145.8 
1130.1 
1079.7 
1077.8 
1140.9 
1128.5 
1080.0 
1074.7 
1138.0 
1118.4 
1075.6 
111303  
1137.7 
1117.2 
1076.9 
1128.7 
1111.6 

831.0 
833 * 3 
851 07 
971.8 

1017.4 
1011.6 
1009.4 
1001.0 

992.6 
933.9 

1040.0 
104100 
1033.0 
1035.6 
1029.6 
1015.6 
1085.9 
1082.2 

ST D 
DEV 

1.c 
0.5  
0.6 
0.5 
0.4 
0.6 
0.3 
01 5 
0.4 
0 0  5 
0.5 
0.4 
0.6 
0 . 5  
0.4 
0 .5  
0. 3 
0 06 
0.9 
0.6 
0.4 
0.4 
0.5 
0.5 
0.2 
0 . 5  
0.5 
0.4 
0.5 
1.6 

0.4 
0 - 4  
3 03 
0 .5  
0.6 
0.4 
0 . 5  
0.3 
0.4 
0.4 
0.4 
0 0 4  
0.4 
0.3 
0.4 
1.0 
0 . 5  
0.4 

NORMAL1 ZED 
TEMP 

0.82 
0.77 
1.13 
1.12 
1.10 
0.85 
0.88 
1 - 1 4  
1.13 
1.09 

0.89 
1.11 
1.12 
1.06 
0.88 
0.88 
1.10 
1.06 
0 .89  
0.87 
1.09 
1.02 
0.87 
1.00 
1.09 
1.02 
0.88 
1 - 0 6  
1.00 

0.86 

0.01 
0.02 
0.08 
0 . 5 0  
0.67 
0.64 
0.64 
0.61 
0.58 
0.55  
0.74 
0.75 
0 072 
0.73 
0.71 
0.66 
0.91 
0.89 
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T e s t  1 2 ,  run  101 (con t inued)  

INSTRUMENT 

W W  T C  ON HTR 08.15 I N  
W W  T C  ON HTR 10.15 I N  
W W  TC ON HTR 15.15  I N  
W W  T C  ON HTR 15.15 I N  
W W  TC ON HTR 22.12 I N  
W W  TC ON HTR 26 .15  I N  
W W  T C  ON HTR 01.17  I N  
W W  TC A J  HTR 02.17 I N  
W W  T C  O P  HTR 02.17  I N  
W W  T C  ON HTR C8.17 I N  
W W  T C  ON HTR 10.17 I N  
W W  T C  O N  HTR 11.17 I N  
W W  T C  ON HTR 18.17 I N  
W W  T C  ON HTR 15.17 I N  
W W  T C  ON HTR 21.17  I N  
W W  T C  ON HTR 52.17 I N  
W W  T C  ON HTR 23.17  I N  
W W  T C  ON HTR 37.17  I N  
W C  T C  ON HTR 06.1'4 I N  
W W  T C  A J  HTR 07.15  I N  
W W  T C  O P  HTR 07 .19  I N  
W W  T C  ON HTR 09.15  I N  
W W  TC ON HTR 14-14  I N  
W W  TC ON HTR 18.14  I N  
W W  TC ON HTR 2 7 . 1 s  I N  
W W  T C  ON HTR 20.1S I N  
W W  T C  ON HTR 34 .15  I N  
W W  TC ON HTR 26 .15  I N  
W W  T C  ON HTR 2 7 . 1 5  I N  
W W  T C  O N  HTR 05.21 I N  
W W  TC ON HTR Ot.21 I N  
W W  T C  ON HTR 21.21  I N  
W W  T C  ON HTR 54.21  I N  
W W  TC ON HTR iC.21 I N  
W W  TC ON HTR 27.21  I N  
W W  T C  ON HTR 3C.21 I N  
W W  TC ON HTR 22 .21  I N  
W W  T C  ON HTR 24.21  I N  
W W  T C  ON HTR 04.25  I N  
W W  TC ON HTR CS.23 I N  
W W  16 ON HTR 14.22 I N  
W W  T C  ON HTR 24.23  I N  
W W  T C  ON HTR 28.22  I N  
W W  T C  O N  HTR 21 .23  I N  
W W  TC ON ROD 01.25 I N  
W W  T C  ON ROD 02.25 I N  
W W  T C  ON ROD 05.25 I N  
W W  TC ON ROD 08 .25  I N  
W W  TC ON RCD 14.25  I N  
W k  T C  ON RCO 04.27 I N  
W W  T C  O N  ROD 07.27  I k  

20-SEC 
A V G  

1047.8 
1064-1 
106103 
1064.1 
1023.8 
1003.9 
1 1 3 2 .  1 
1108.1 
1119.2 
1 C78.7 
1085.1 
1081.4 
1 0 8 8 . 7  
1082.4 
1070.1 
1075.8 
1033. 6 
1050.3 
1159.4 
1 124 09 
1137.0 
1109.2 
1088.7 
1105.4 
1052.1 
1066.8 
1095.0 
108003  
106504 
1184.0 
1178.6 
108802 
1085.0 
1 0 8 2 0 1  
1090 06 
1 1 1 6 . 8  
1114.6 
1093.2 
1 1 7 9 . 3  
1115.6 
1132.7 
1095.1 
1100.9 
1093 0 4  
Alh8.4 
1134.9 
1147.9 
1090.3 
1106.7 
1133.0 
1156.7 

ST D 
DEV 

0 . 4  
0 . 4  
0.3 
0.4 
0.5 
0 . 5  
0 . 5  
0.5 
0 .4  
0 . 3  
0.4 
0.5 
0 .4  
0.4 
0.8 
0.5 
0.5 
0 . 4  
0 . 4  
0 .5  
0.4 
0.2 
0.4 
0.5 
0.3 
0 . 4  
0 0 4  
0 .4  
0 . 4  
0.4 
0 . 4  
0 . 5  
0.4 
0 . 5  
0 . 4  
0.4 
0.4 
0.4 
0 . 4  
0 . 4  
0 . 5  
0 . 2  
0.4 
0 .2  
0 . 4  
0.3 
0 . 4  
0.3 
0.3 
0 0 4  
0 . 4  

NORMAL I ZED 
TEMP 

0.77 
0 . 8 3  
0 .82  
0 . 8 3  
0.69 
0 .62  
1 - 0 7  
0 .99  
1 .02  
0.88 
0 .90  
0.89 
0 .92  
0 .89  
0 .85  
0.87 
0 .72  
0.78 
1 .17  
1 - 0 4  
1.09 
0 .99  
0 . 9 2  
0.98 
0 .79  
0 .84  
0 .94  
0 .89  
0 .83  
1 . 2 5  
1 -23  
0 .91  
0.90 
0.89 
0 . 9 2  
1 .02  
1 -01  
0 . 9 3  
1 - 2 4  
1.01 
1 .07  
0.94 
0.96 
0 .93  
1.20 
1.08 
1 .13  
0.92 
0 .98  
1 .07  
1 . 1 6  
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Test 1 2 ,  run 101 (continued) 

I NSTR UM E NT 

W W  TC O N  ROD 
W W  TC O N  RCD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  ROO 
W W  TC O N  ROD 
W W  TC O N  ROD 

12.27  I N  
16.27  I N  
18.27 I N  
02.24  I N  
06.24  I N  
1 0 . 2 s  I N  
C1.77 I N  
C2.37 I N  
ca.27 IN 
14.37  I N  
C4.51 I N  
C7r51 I N  
12.51 I N  
1€.51 I N  
l e . 5 1  I N  
C39t53 I N  
C6.63 I N  
10.63 I N  

20-SEC 
A VG 

1099.2 
1094.0 
1101 17 
1 146. 3 
1151 0 3  
1105.4 
1148.9 
1124. 1 
1097.1 
1121.7 
1127.4 
1 1 3 1  03 
1110.8 
1111.6 
1109.1 
1128.6 
1122.7 
1119.3 

DUCT THERMOCOUPLES 
DUCT k A L L  T C I C ~  38919 I N ( D E G  F) 1042.1 
DUCT WALL T C - C H  5 2 . 1 9  I N  1043.3 
DUCT WALL ic .cr  2 ~ ~ 2 1  IN 1068.2 
DUCT NALL  TC.CH 42.21 I N  1076.2 
DUCT WALL TCsCF 44921 I N  1075.3 

TEST S E C T I O N  HOUSING THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  036.1 
T S  GUARD HTR--BOT 822.7 
T S  HTR-BOT 181 1 
T S  SHELL-LCW CTR 1067.7 
T S  GUARD HTR-LOk CTR 104008 
T S  HTR-LOW CTR 930.6 
T S  SHELL-UP CTR 1109.8 
TS GUARD HTR-UP CTR 1052.2 
T S  HTR-UP CTR 482.4 
T S  SHELL-TOP 1116.7 
T S  GUARD HTR-TOP 1067.8 
T S  HTR-TOP 1007.1 

REFERENCE BOX TFERMCCOCPLES 
150 DEG R E F  E O X  l ( D E G  F)  150.6 
150 DEG R E F  E O X  2 152.1 
150 OEG R E F  PCX 3 154.5 
150 DEG R E F  € O X  4 152.8 

151.1 150 DEG R E F  E O X  5 

MISCELLANEOUS 
SOD PUMP SPEEDtRPM)  625.4 
E X P A N S I O N  TANK L E V E L ( %  FULL) 74.2  

ST 0 
DEV 

0 .4  
0 . 4  
0 . 2  
0 .2  
0 . 2  
0 . 4  
0 . 2  
0.3 
0 . 5  
0.4 
0.3 
0.3 
0 . 2  
0 . 2  
0 . 2  
0 . 4  
0 . 4  
0 . 4  

0.3 
0 .4  
0.4 
0.3 
0.1  

5 . 2  
1.6 
0 . 7  
0.3 
0.3 
1 . 1  
0 . 5  
0.3 
0 . 4  
0.4  
0 .4  
0 .4  

0 . 3  
0.3 
0 . 4  
0.3 
0 . 3  

16.8 
0 . 2  

NORMAL1 ZED 
TEMP 

0 095 
0.94 
0.96  
1.12 
1 .14  
0.98 
1 .13  
1.04 
0 .95  
1 .03  
1.05 
1 .07  
0 .99  
1 .00  
0 . 9 9  
1.06 
1 .04  
1.02 

0 .75  
0.76 
0 084 
0 .87  
0 .87  
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TEST S E R I E S  l O ( B U N D L E  1 C ) ;  TEST 12 RUN 1 0 2  03/13/78 11 6 8 

COND I T  IONS : 
TEST SECT I O N  FLOW : 1.2s L / S  ( 2 0 . 3  GPM) 
TEST S E C T I C N  POhER 

19 CENTRAL hEA7ERS: 142.7  KW ( 1 4 . 1  KW/M/ROD) ( 4.3 KW/FT/ROD) 
12 EDGE HEATERS: 90.0 K k  (14 .1  KW/M/ROD) ( 4.3 KW/FT/ROD) 
T O T A L ( 3 1  + E A T E R S ) :  232.7 KW 

TEST SECTIGN I N L E T  TEMPERATURE: 
TEST S E C T I O N  OUTLET TEMPERATURE: 

4 4 2  DEG C ( 8 2 8  DEG F) 
603 DEG C (1118 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 2 1  FUEL P I N  SIMULATORS: 232.7 KW 
HEAT ABSORBED B Y  SODIUM= 

FLOW X SP-HEAT 3 (1s OUT TEMP - TS I N  TEMP) 222.1 KW 
X G F  INPUT HEAT ACCCUNTED F O R :  

I NSTR UMENT 

HEATER POWER-CEhTRAL RODS< KW) 
HTR POWER I N  ROD 1 
HTR POWER I N  RDDS 8,9910 
HTR POWER I N  ROCS 1 4 . 1 5 9 1 6  
HTR POWER I N  R O D S  2.3.11.19 
HTR POWER I N  RODS 5 . 6 ~ 1 3 9 1 7  
HTR POWER I N  R C C S  4 9 7 9 1 2 9 1 8  

HE AT ER POWER- EDG E R f l 0  S 4 K W  1 
HTR POWER I N  R O C S  30.31 
HTR POWER I N  RODS 2 4 9 2 5 9 2 7 . 2 8  
HTR POWER I N  RCDI 33934 
HTR POWER I N  RODS 2 1 1 2 2 . 3 6 9 3 7  

FLCWS 
TEST S E C T I G N ( T E 1  FLOW I N ( G P M )  
T S  FLOW OUT(GPM1 
TS BYPASS FLOW(GPK1 
LOOP R O W  TOTAL(GPM1 
RADIATOR A I R  FLOC(CFM) 

PRESSURES 
TS I N  P R E S S ( P I 1 G )  
TS OUT P R E S S C P S I G )  
PUMP OUT P R E S S C P S I G )  
TS  L I N E  PRESS I N ( P S 1 G )  
E X P  TANK ARGON P R E S S ( P S 1 G )  
T S  BYP L I N E  PRESS I N ( P S I G )  
T S  BYP L I N E  PRESS O U T I P S L G )  

2 0- SEC 
AVG 

7.5 
2 2 . 7  
22.5 
29.9 
30.0 
30.2  

15 .1  
30.0 
15.0 
29.9 

20.3 
21 .O 
-0.1 
19.9 

3.4 

17.7 
5.9 

12.8  
16.8 

2.5 
17.9 
6.4 

ST 0 
D E V  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 . 0  
0.0 
0.0 
0.0 

0.1 
0.1 
0.1 
0.2 
0.2 

0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 

95.4 x 
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T e s t  12, run 102 (continued) 

INSTRUMENT 2 0 - S E C  
AVG 

LOOP THERMOCOUPLE5 
TEST SECT INLET kELL(DEG F) 828.1 
TEST SECT CUTLET UUECLtDEG F )  1118.0 
PUMP I N  P I P E  W A L L  TC 825.1 
PUMP OUT P I P E  kALL TC 821.2 
PAD I N  P IPE WALL TC 1054.7 
RAD OUT P I P E  W A L L  TC E 2 2 0 3  

F'EATER INTERNAL TFERMOCOUPLES 
HTR TC I N  HTR 08912AB IN(0EG F )  
HTR TC I N  FTR 12912AB I N  
HTR T C  I N  HTR l&,12AB I N  
HTR TC I N  HTR 22912AB I N  
HTR TC I N  HTR 0&.12BC I N  
HTR T C  IN HTR 13,12ec IN 
HTR TC I N  HTR 1E912eC I N  
HTR TC I N  HTR 2 2 9 1 2 B C  I N  
HTR TC I N  HTR C4915AB I N  
HTR TC I N  HTR 10915AB I N  
HTR TC I N  HTR 16915BC I N  
HTR TC I N  HTR S 5 9 1 5 B C  I N  
HTR TC I N  HTR 02915.1 I N  
HTR TC I N  HTR 0 3 9 1 5 r l  I N  
HTR TC I N  I-TR Odr15.1 I N  
HTR TC I N  HTR 1591501  I N  
HTR TC I N  HTR 24915.1 I N  
HTR TC I N  HTR 23.1501 I N  
HTR TC I N  HTR 36,1501 I N  
HTP TC I N  HTR 02.1504 I N  
HTR TC I N  HTR 03915.4 I N  
HTR TC I N  HTR 06915.4 I N  
HTR TC I N  HTR 15915.4 I N  
HTR TC I N  PTR 4491504 I N  
HTR TC I N  hTR 33915.4 I N  
HTR TC I N  PTR 34915.4 I N  
HTR TC I N  HTR 36915.4 I N  
HTR TC I N  WTR 02915.6 I N  
HTR TC I N  F'TR 03915.E I N  
HTR TC I N  FTR 06.1506 I N  
HTR TC I N  HTR 1 5 ~ 1 5 . 6  I N  
HTR TC I N  hTR 24915.6 I N  
HTR T C  I N  HTR 33915.6 I N  
HTR TC I N  HTR 34915.6 I N  
HTR TC I N  HTR 36915.6 I N  
HTR TC I N  HTR 0391509 I N  
HTR TC I N  FTR C6915.9 I N  
HTR TC I N  HTR 15915.S I N  
HTR TC I N  hTR 2491509 I N  
HTR TC I N  HTR 23915.4 I N  

1050.5 
1039.7 
1034.0 
104507  
1047.9 
1040.6 
1034.7 
1043.2 
1113.0 
1100.3 
1075.7 
1073.8 
1132.0 
115205 
1166.1 
1128.4 
1093.4 
1086.2 
1072.2 
1163.0 
1175.3 
1170.1 
1119.9 
1100.9 
1088.4 
1088.0 
1070.4 
1162.1 
1169. 3 
1191.5 
1117.9 
1097.7 
1090.7 
1082.0 
1063.4 
1122.8 
119205  
110502 
1097.4 
1086.0 

STD NORMAL I ZED 
DEV TEMP 

1.1 
0.4 
0.2 
0 0 3  
0.3 
0.4 

0.3 
0.4 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0 04 
0.5 
0.4 
0.4 
0.5 
0.5 
0.6 
0.4 
0.2 
0.4 
0 0 5  
0.6 
0.3 
0.7 
0 04 
0.3 
0.2 
1.2 
0.6 
0 03 
0.5  
0.5 
0.5  
0.3 
0.4 
0.5 
0.4 
0 .5  
0.5 
0.4 
0 0 3  
0.2 

0.77 
0.73 
0.71 
0.75 
0 0 7 6  
0.73 
0.71 
0.74 
0.98 
0.94 
0.85  
0.85 
1.05 
1.12 
1.17 
1.04 
0 092 
0.89 
0.84 
1 - 1 5  
1.20 
1.18 
1.01 
0.94 
0.90 
0.90 
0.84 
1.15 
1.18 
1.25 
1.00 
0.93 
0.91 
0.88 
0.81 
1.02 
1.26 
0.96 
0.93 
0.89 
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T e s t  12, run 102 (continued) 

INSTRUMENT 

HTR T C  I N  HTR 349150s I N  
HTR TC I N  h T R  36915.9 I N  
HTR TC I N  HTR 04,1601 I N  
HTR TC I N  HTR O5*1C.l I N  
HTR T C  I N  HTR 07916.1 I N  
HTR TC I N  PTR 21916.1 I N  
HTR TC I N  HTR 27.16.1 I N  
HTR T C  I N  h T R  04.16.4 I N  
HTR TC I N  h T R  C5916r4 I N  
HTR TC I N  PTR 07rlt5.4 I N  
HTR T C  I N  PTR 21916.4 I N  
HTR TC I N  k T R  27916.4 I N  
HTR TC IN hTR 0491Ee6 I N  
HTR T C  I N  HTR 05916.6 I N  
HTR T C  I N  HTR C7916.6 I N  
HTR TC I N  PTR 2191696 I N  
HTR TC I N  HTR 27916.6 I N  
HTR TC I N  HTR 04916oC I N  
HTR TC I N  hTR 07rlC.9 I N  
HTR TC I N  HTR 2191619 I N  
HTR TC I N  FTR 27,1604 I N  
HTR T C  I N  HTR 1 1 r l B A B  I N  
HTR TC I N  kTR 12rl8AB I N  
HTR TC I N  bTR 14rl8AB I N  
k T R  TC I N  FTR 30,l&?AB I N  
HTR T C  I N  HTR IltleBC I N  
HTR T C  I N  k T R  129leBC I N  
HTR TC I N  HTR 14,leBC I N  
HTR T C  I N  HTR 17r188C I N  
HTR T C  I N  HTR 3091EBC I N  

W I R E  WRAP THERMOCCUFLES 
W W  TC ON H T R  129-1 INCDEG F)  
W W  TC ON HTR 169-1 I N  
W W  TC ON HTR 12901 I N  
W W  TC ON HTR 16,OS I N  
W W  TC ON HTR 04911 I N  
W W  TC ON HTR 05911 I N  
W W  TC ON HTR 12.11 I N  
W W  TC ON HTR 17911 I N  
W W  TC ON HTR 58.11 I N  
W W  TC O N  HTR 21.11 I N  
w w  TC ON HTR 03.13 IN 
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 13913 I N  
W W  T C  ON HTR 15.12 I N  
W W  TC ON HTR 17.12 I N  
W W  TC ON HTR 22.13 I N  
W W  TC ON HTR C l r 1 5  I N  
W W  TC ON HTR 03.15 I N  

20-SEC STD NORMAL1 ZED 
A V G  DEV TEMP 

1076. 6 
1059.9 
1165.5 
1162.4 
1160.5 
108509 
1095.1 
1167. 0 
1164.7 
1161.2 
1090*2 
1098.6 
1160.2 
1166.1 
1148.9 
2099.1 
1094.2 
1157.4 
1148.8 
1098.6 
1090.2 
1155.7 
1135.5 
1085.8 
1130.5 
1156. 1 
1134.7 
1087.4 
1143.5 
1127.6 

831 0 0  
833.2 
853 06 
977 0 
1021.6 
1013.6 
1013.3 
1006 03 
997.8 
989.5 
1043.0 
1047.5 
1038.1 
1041 0 5  
1036.3 
1023.4 
109006 
1087.2 

0 .5  
0.5 
0.3 
0.4 
0.4 
0 . 5  
0 03 
0.3 
0.4 
0.3 
0.3  
0.3 
0 0 4  
0.4 
0.3 
0.4 
0.4 
0 04 
0.2 
0.4 
0.3 
0.4 
0.3 
0.4 
0 04 
0.4 
0.3 
0.7 
0.4 
0.4 

0.3 
0.4 
30 1 
0.3 
0.5 
0.5  
0.6 
0.4 
0.3 
0.3 
0.3 
0.5  
0.3 
0.4 
0.4 
0.5 
0.6 
0.5 

0.86 
0.80 
1.16 
1.15 
1.15 
0.89 
0.92 
1.17 
1.16 
1.15 
0.90 
0.93 
1.15 
1.17 
1.11 
0.93 
0.92 
1 - 1 4  
1.11 
0.93 
0.90 
1-13 
1.06 
0.89 
1.04 
1-13 
1.06 
0 089 
1.09 
1.03 

0.01 
0.02 
0.09 
0.51 
0.67 
0.64 
0.64 
0.11 
0.59 
0.56 
0.74 
0.76 
0.72 
0.74 
0.72 
0.67 
0.91 
0.89 
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Tes t  1 2 ,  run 102 (continued) 

. 

INSTRUMENT 

W W  TC ON HTR Oe.15 
W W  T C  ON HTR 10.15 
W W  TC ON HTR 15.15 
W W  T C  ON HTR 14.15 
WW TC ON HTR 25.15 
W W  T C  ON HTR 3€,lE 
W W  T C  ON HTR 01.17 
W W  T C  A J  HTR C2.17 
W W  T C  O f  HTR 02.17 
W W  T C  ON HTR OE.17 
W W  TC ON HTR 10.17 
W W  T C  ON HTQ 11.17 
W W  TC ON HTR 1E.17 
W W  T C  O N  HTR 1S.17 
W W  T C  ON HTR 21.17 
W W  T C  ON HTR 52.17 
W W  TC O N  HTR 22.17 
W W  TC ON HTR 77.17 
W W  T C  ON HTR 0€.1S 
W W  TC A J  HTR 07.1s 
W W  T C  O P  HTR C7.15 
W W  T C  ON HTR 04.19 
W W  TC ON HTR 14.15 
W W  T C  ON HTR lE.14 
W W  TC ON HTR 57.19 
W W  T C  ON HTR 10.14 
W W  TC ON HTR 74rlS 
W W  T C  ON HTR 26.15 
W W  TC ON HTR 37.15 
W W  T C  ON HTR 05.21 
W W  TC ON HTR OE.21 
W W  T C  ON HTR 21.21 
W W  T C  ON HTR 24.21 
W W  T C  ON HTR 25.21 
W W  T C  ON HTR 27.21 
W W  T C  ON HTR 20.21 
W W  TC ON HTR 22.21 
W W  T C  ON HTR 24921 
W W  T C  ON H T R  04.22 
W W  T C  ON HTR 04.22 
W W  TC O N  HTR 14.22 
W W  T C  ON HTR 24.2Z 
W W  T C  ON HTR 28.27 
W W  T C  ON HTR 31.22 
W W  T C  ON ROO 01.25 
W W  T C  O N  ROD C2.25 
W W  T C  O N  ROD C 5 . 5 5  
W W  TC O N  ROD 0e.25 
W W  T C  O N  ROO 14.25 
H W  T C  ON ROD 04.27 
W W  TC O N  R O 0  07.27 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
SN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

20-SEC 
A V G  

1056.1 
1071 06 
1067.4 
1069.4 
1024.0 
1000.9 
1135.7 
1112.0 
11 2 1  09 
1086.4 
1092.9 
1086.0 
1093.4 
1086.4 
1079.8 
1086.3 
1033.5 
1054.5 
1171.1 
1128.5 
1143.6 
1120.3 
1092 06 
1110.5 
1049.8 
106405 
1100.8 
1C84.8 
1068 04 
1192.8 
1190.9 
1093.9 
1083.6 
1077.8 
1091 0 1  
1121 00 
1123.9 
1093.6 
118909 
1124.8 
1136.5 
1093.2 
1100.9 
1091 02 
1178.6 
113807 
1152.2 
1089.7 
110508 
1138.5 
1166.1 

S T D  
DEV 

0 - 4  
0 . 5  
0.4 
0.3 
0.5 
0.3 
0.3 
0.6 
0.4 
0.5 
0.5 
0.4 
0.3 
0.4 
0.4 
0.4 
0.6 
0.4 
0.5 
0 . 5  
0.5 
0 . 5  
0.4 
0 - 4  
0.3 
0.3 
0.4 
0.4 
0.4 
0 . 5  
0 .5  
0.4 
0.5 
00 5 
0.5 
0.5 

0.5 
0.3 
0.6 
0.4 
0.6 
0.5 
0.4 
0.4 
0.3 
0.4 
0 03 
0.4 
0.6 
0.4 
0 . 5  

NORMAL I ZE 0 
TEMP 

0.79 
0.84 
0.83 
0.83 
0.68 
0.60 
1.06 
0.98 
1.01 
0.89 
0.91 
0.89 
0.92 
0.89 
0.87 
0.89 
0.71 
0.78 
1.18 
1.04 
1-09 
1.01 
0.91 
0.97 
0.76 
0.82 
0.94 
0.89 
0.83 
1.26 
1.25 
0.92 
0.88 
0.86 
0.91 
1.01 
1.02 
0.92 
1-25 
1.02 
1.06 
0.91 
0.94 
0.91 
1.21 
1.07 
1.12 
0.90 
0.96 
1.07 
1.17 
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T e s t  12, run  102 (cont inued)  

INSTRUMENT 

W W  TC O N  ROD 
W W  TC O N  RGD 
W W  T C  O N  ROO 
W W  TC O N  ROD 
W W  TC O N  8 t D  
W W  T C  O N  RCO 
W W  TC O N  ROO 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  RCD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROO 
W W  TC ON ROO 
W W  TC O N  RCO 

12.27 I N  
16.27 I N  
1E.27 I N  
03.29 I N  
0692s I N  
1092s I N  
Cl.?? I N  
C2.37 I N  
08.37 I N  
14977 IN 
C4.51 I N  
07.51 I N  
12.51 I N  
1€.51 I N  
18.51 IN 
C?1,63 I N  
C6.63 I N  
10.67  I N  

20-SEC 
AVG 

1os9.1 
1091 08 
1101 09 
1156. 6 
1156 05 
1107.9 
1158.5 
1128.6 
1098.9 
1124.5 
1132.9 
1136.6 
1110.6 
1113.3 
1108.4 
1135.7 
1126.6 
1123.3 

DUCT THERMOCOUPLES 
DUCT WALL TC.CV 3e.19 I N < D E G  F )  1036.6 
DUCT WALL TC.CF 52.19 I N  1038.7 
DUCT WALL TCgCH 28.21 I N  1068.6 
DUCT W A L L  TC9CI-I 43921 I N  1072.1 
DUCT WALL TCqCF: 44.21 I N  1072.1 

T E S T  S E C T I O N  HOUSING THERMOCOUPLES 
T S  
T S  
T S  
T S  
1.5 
T S  
T S  
T S  
T S  
T S  
T S  
T S  

SHELL-BCT(0EG F )  
GUARD HT8-BOT 
HTR-BOT 
SHELL-LOW CTR 
GUAR0 HTR-LOW CTR 
HTR-LOU CTR 
SHELL-UP CTR 
GUARD HTR-UP CTR 
HTR-UP CTR 
S H EL L- TOP 
GUAR C HTR-TOP 
HTR- TOP 

REFERENCE B O X  TI-ERMOCOUPLES 
150 DEG R E F  ECX l(0EG F )  
150 DEG R E F  EOX 2 
150 DEG R E F  E O X  3 
150 DEG R E F  EOX 4 
150 DEG REF eox 5 

M I  SCELLANEOUS 
SOD PUMP SPEECCRPM) 
EXPANSION TANK L E V E L ( %  FULL) 

836.5 
829.3 
789.2 
1059.4 
1042.8 
440.0 
1109. 4 
i 067. o 
1005.3 
1 1 1  8.9 
1081 01 
1033.1 

150.4 
151.6 
154.4 
152.8 
151.0 

€53.1 
73.5 

ST D 
DEV 

0.6 
0.2 
0.3 
0.4 
0.3 
0 . 5  
0.4 
0.4 
0.4 
0.4 
0-4 
0.6 
1.2 
0.2 
00 3 
0.3 
0.2 
0.8 

0.3 
0 -4 
0.2 
0.3 
0 03 

5.8 
0.8 
0.6 
0.3 
0.4 
0.6 
0.4 
0.1 
0.3 
0.3 
0.3 
0.3 

0.2 
0.4 
0.4 
0.4 
0.4 

7.3 
0.2 

NORMAL I ZED 
TEMP 

0.93 
0.91 
0.94 
1.13 
1.13 
0.96 
1.14 
1.04 
0.93 
1.02 
1.05 
1.06 
0.97 
0.98 
0.97 
1-06 
1.03 
1.02 

0.72 
0.73 
0.83 
0.84 
0.84 
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TEST S E R I E S  l C ( B U N D L E  2C); TEST 12 RUN 103 0 3 / 1 3 / 7 8  12 15 6 

CO NO I T  IONS : 
T E S T  S E C T I O N  FLOW: 1.70 L / S  (26.8 GPM) 
TEST SECTION PCbER 

19 CENTRAL PEATERS: 205.0 KW (20.2 KW/M/ROD) ( 6.2 KW/FT/ROD) 
12 EDGE +EATERS: 128.3 KW ( 2 0 0 0  KW/M/ROD) ( 6.1 KW/FT/ROD) 
T O T A L ( 3 1  VEATERS):  33303 KW 

TEST SECT I O N  I N L E T  TEMPERATURE : 
TEST SECT I CN OUTLET TEMPERATURE : 

473 DEG C ( 883 DEG F) 
649 DEG C (1201 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FRCM 2 1  F U E L  P I N  SIMULATORS: 333.3 KW 
HEAT ABSORBED B Y  SCCI l iM= 

FLOW X S P - h E A T  8 ( T S  OUT TEMP - T S  I N  TEMP) 317.5 KW 
X O F  I N P U T  HEAT ACCGLNTED FOR: 

INSTRUMENT 

HEATER POWER-CENTRAL FCDS(KW) 
HTR POWER I N  ROD 1 
HTR POWER I N  RODS e.9910 
HTR POWER I N  ROOS 1 4 9 1 5 . 1 6  
HTR POWER I N  R O E S  2.3.11919 
HTR POWER I N  RODS 5 r C s 1 3 . 1 7  
HTR POWER I N  RCDS 4.7912918 

HEATER POWER-EDGE ROOS(KW1 
HTR POWER I N  RODS 3 0 . 3 1  
HTR POWER I N  RODS 24925.27.28 
HTR POWER I N  RODS 33.34 
HTR POWER I N  RODS 2 1 . 2 2 9 3 6 . 3 7  

FLOWS 
TEST S E C T I O N ( T S 1  FLOW I N ( G P M 1  
T S  FLOW OUTCCPM) 
T S  BYPASS F L G k ( G P M )  
LOOP R O W  TOTALCGPM) 
R A D I A T O R  A I R  F L O k f C F M )  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
T S  OUT P R E I S ( P S I G 1  
PUMP OUT P R E S S ( P I 1 G )  
T S  L I N E  PRESS I N ( P S I G )  
EXP TANK ARGCN PRESS(PS1G)  
T S  B Y P  L I N E  PRES5 I N f P S I G )  
T S  BYP L I N E  PRESS O L T ( P S I G 1  

95.3 x 

20-SEC 
AVG 

10.8 
32-5 
32.3 
43.1 
43 02 
43.2 

21.1 
42  m5 
21 0 5  
43.2 

26. 8 
27.7 
-0.1 
26.3 
10.9 

22.1 
6.1 

17.3 
21 02 

2.6 
22.5 

6.6 

STD 
DEV 

0 . 0  
0 . 0  
0 . 0  
0.0 
0 0 0  
0 . 0  

0 . 0  
0.0 
0 . 0  
0.0 

0.1 
0.1 
0.2 
0.3 
0.6 

0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
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T e s t  12, run 103 (continued) 

I NS TR UM E NT 2 0-SEC ST D NORMAL I ZED 
AVG DEV TEMP 

L O O P  THERMOCOUPLE I 
T E S T  SECT I N L E T  k E L L < D E G  F) 883.6 0.6 
TEST SECT CUTLET C E C L ( 0 E G  F) 1201 02 0.3 
PUMP IN PIPE kALL TC 879.2 0.4 
PUMP OUT PIPE W A L L  TC e7605  0.2 
RAD IN PIPE W A L L  TC 1117.5 0 - 3  
R A D  OUT P I P E  * A L L  TC e77.a 0.4 

HEATER I N T E R N A L  THERWOCOUPCES 
HTR TC IN ETR C E 9 1 2 A 9  IN(DEG F )  
HTR T C  IN kTR 13.12AB IN 
HTR T C  IN FTR lE912AB IN 
HTR T C  IN HTR 22912AB IN 
HTR T C  IN HTR C8912RC IN 
HTR TC IN HTR 139128C IN 
HTR T C  IN HTR 1E.1286 IN 
HTQ TC IN WTR 229128C IN 
HTR T C  IN HTR OS915AB IN 
HTR TC I N  HTR 10915AB IN 
HTR TC IN FTR l69158C IN 
HTR TC IN HTR 259159C IN 
HTR TC IN HTR 02915.1 IN 
HTR TC IN HTR O3g15.1 IN 
HTR TC IN k T R  06*15.1 IN 
HTR T C  IN k T R  15.1501 I N  
HTR TC IN HTR 24915.1 IN 
HTR T C  IN HTR 33915.1 IN 
HTR T C  IN hTR 36915.1 IN 
HTR TC IN HTR 0 2 9 1 5 0 4  IN 
H T q  TC IN PTR 03915.4 IN 
HTR TC IN HTR 06915.4 IN 
HTR T C  IN F T R  15.15.4 IN 
HTR TC IN k T R  24915.4 IN 
HTR T C  IN HTR 33.1504 IN 
HTR T C  IN HTR 34915.4 IN 
HTR TC IN HTR 20,15.4 IN 
HTR T C  IN HTR 02915.6 IN 
HTR TC IN k'TR 03,1506 IN 
HTR T C  IN HTR 06915.6 IN 
HTR T C  IN HTR 15915.6 IN 
HTR TC IN FTR 24915.6 IN 
HTR TC IN HTR 33915.6 IN 
HTR TC IN HTR 3 4 9 1 5 r 6  I N  
HTR T C  IN VTR 36915.6 I N  
HTR TC IN HTR 03915.S IN 
HTR TC IN HTR C6.1509 IN 
HTR T C  IN HTR 159151S IN 
HTR TC IN HTR 24r lS.5 IN 
HTR TC IN HTR 23,1505 IN 

1140.2 
1127.2 
1126.7 
1135.4 
1135.3 
1128.6 
1127.7 
1132.2 
1208.8 
1194.5 
1170. 1 
1165.3 
1232.0 
1274.6 
1208.7 
1224.3 
1186.5 
1179.5 
1167.0 
1285.2 
1297. 0 
1273.3 
1212.7 
1198.8 
1181 08 
1179.1 
1165.3 
1287.6 
1289.7 
1303.8 
1208. 7 
1193.8 
1184.0 
1175. 5 
1156.3 
1221.2 
1304.5 
1198.6 
1194.5 
1179.3 

0.4 
0.4 
0.4 
0.3 
0 - 4  
0 - 4  
0.4 
0.3 
0 . 5  
0.4 
0.5 
0.4 
0.6 
0.7 
0.5 
0.4 
0 0 4  
0.2 
0.3 
0.5 
0 .7  
0.7 
0 0 3  
0.4 
0.3 
1.0 
0.3 
0.5 
0 0 5  
0 06 
0 . 5  
O m 3  
0 0 4  
0.6 
0.2 
0.5 
0.5 
0.5 
0.3 
0 0 4  

0 - 8 1  
0.77 
0 - 7 7  
0.79 
0.79 
0.77 
0.77 
0.78 
1.02 
0.98 
0.90 
0.89 
1.10 
1.23 
1.21 
1.07 
0 - 9 5  
0.93 
0.89 
1.26 
1.30 
1.23 
1.04 
0.99 
0.94 
0.93 
0.89 
1.27 
1.28 
1.32 
1.02 
0.98 
0.95  
0.92 
0.86 
1.06 
1 - 3 3  
0. 9 9  
0.98 
0.93 

. 
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Test  1 2 ,  run  103 (cont inued)  

I N S  TR UM ENT 

HTR TC I N  HTR 34.1504 I N  
HTR TC I N  HTR 36.1505 I N  
HTR TC I N  HTR 04. 16.1 I N  
HTR TC I N  HTR 0 5 * 1 E . 1  I N  
HTR TC I N  HTR C7916.l I N  
HTR TC I N  HTR 21r16.1 I N  
HTR TC I N  HTR 27,1601 I N  
HTR TC I N  HTR 04.1604 I N  
HTR TC I N  WTR 05,1604 I N  
HYQ TC I N  HTR 07916.4 I N  
HTR TC I N  HTR 21.1604 I N  
HTR TC I N  bTR 27.16.4 I N  

HTR TC I N  HTR 0 4 . 1 6 - 6  I N  
HTP TC I N  I-TR 05116.6 I N  
HTR TC I N  HTR 07r1606 I N  
HTR TC I N  HTR 21916.6 I N  
HTR TC I N  kTR 27.1606 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  bTR C7.16.9 I N  
HTR TC I N  HTR 21916.4 I N  
HTR TC I N  WTR 27.1609 I N  
HTR TC I N  HTR llrl8AB I N  
HTR TC I N  HTR 12.leAB I N  
HTR TC I N  HTR 1 4 . l e A B  I N  
HTR TC I N  HTR 3 0 . 1 8 A B  I N  
HTR TC I N  HTR 11,188C I N  
HTR T C  IN HTR i2.ieec IN 
HTR TC I N  PTR 1 4 r l e E C  I N  
FTR TC I N  HTR 179 188C I N  
HTR T C  IN HTR 3o. ieec IN 

WIRE WRAP THERMCCCUPLES 
W W  TC ON HTR 129-1 IN (DEG F )  
W W  TC ON HTR 1€.-1 I N  
W W  TC ON HTR 1 2 . 0 1  I N  
W W  TC ON HTR 16.OS I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HTR O C * l l  I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 2E.11 I N  
W W  TC ON HTR 21.11 I N  
W W  TC ON HTR 0 2 . 1 2  I N  
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 12.12 I N  
W W  TC ON HTR 15.13 I N  
W W  TC ON HTR 17.13 I N  
W W  TC ON HTR S2.1Z I N  
W W  TC ON HTR C 1 . 1 5  I N  
W W  TC ON HTR 02.15 I N  

NORMAL1 ZED 20-SEC STD 
A V G  DEV TEMP 

1168.6 
1152.3 
1269.8 
1262.9 
1264.3 
1180.4 
1191.7 
1272.9 
1266.4 
1264.8 
118503 
1196.6 
1267.3 
1266.7 
1254. 4 
1200.3 
1191.6 
1263.7 
1252.0 
1198.9 
1186.8 
1262.8 
12350 9 
1175.6 
1228.5 
1262.5 
1234.7 
I 178.1 
1241.9 
1224. 2 

886 7 
889. o 
91 2. 0 
1049.7 
1098.4 

1oaa.a 
1086.6 

1081 04 
1072.5 
1063.5 
1122.7 
1127.4 
1115.6 
11 2 1  .O 
1115.0 
1099.4 
1 172.6 
1170.1 

0.5 
0 . 5  
0 06 
0.6 
0.5 
0.4 
0.4 
0.3 
0.4 
0.6 
0.5 
0.4 
0.5 
0.5  
0.5 
0.4 
0.4 
0.5 
0.6 
0.4 
0 04 
0.5 
0.4 
0.4 
0.2 
0 07 
0.5 
0 . 5  
0.1 
0.4 

0.4 
0.4 

1 1  09 
0.3 
0 . 5  
0.4 
0.4 
0.4 
0.4 
0.4 
0.5  
0.6 
0.3 
0.5 
0.4 
0.6 
0.5 
0.5 

0 090 
0.85 
1.22 
1.19 
1.20 
0.93 
0.97 
1-23 
1.21 
1.20 
0.95 
0.99 

1.21 
1.21 
1 - 1 7  
1.00 
0.97 
1.20 
1.16 
0.99 
0.95 
1.19 
1.11 
0.92 
1.09 
1.19 
1 - 1 1  
0.93 
1-13 
1-07 

0.01 
0.02 
0.09 
0.52 
0.68 
0.64 
0.65 
0.62 
0.59 
0.57 
0 075 
0.77 
0.73 
0.75 
0 - f 3  
0.68 
0.91 
0.90 
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Testr 1 2 ,  run 103 (continued) 

I NS TR UM E N 1 

W W  TC ON HTR Oe.15 I N  
W W  T C  ON HTR 10.15 I N  
W W  TC O N  HTR 15.15 I N  
W W  T C  ON HTR 19.lf I N  
W W  TC O N  HTR 25.15 I N  
W W  T C  ON HTR 2t5.15 IN 
W W  T C  O N  HTR 01.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  TC O P  HTR C2.17 I N  
W W  TC ON HTR 0E.17 I N  
W W  T C  ON HTR IC917 I N  
W W  TC O N  HTR 11.17 I N  
w w  TC ON HTR ie.17 IN 
W W  TC ON HTR 19.17 I N  
W W  T C  O N  HTR 21.17 I N  
W W  T C  ON HTR 22-17 I N  
W W  T C  O N  HTR 22.17 I N  
W W  TC ON HTR 57.17 I N  
W W  T C  O N  HTR 06.19 I N  
W W  TC A J  HTR 0791% I N  
W W  TC O P  HTR 07.15 I N  
W W  TC ON HTR 09.1% I N  
W W  TC ON HTR 14.15 I N  
W W  T C  ON HTR 18.15 I N  
W W  T C  ON HTR 57-15 I N  
W W  T C  CN HTR 20.1% I N  
W W  TC O N  HTR 24.19 I N  
W W  TC ON HTR 2€.1S I N  
W W  T C  O N  HTR 27.15 I N  
W W  TC O N  HTR 05.21 I N  
W W  TC O N  HTR OE.21 I N  
W W  T C  O N  H T R  21.21 IN 
W W  TC ON HTR 54.21 I N  
W W  T C  O N  HTR 25.21 I N  
W W  T C  O N  HTR 57.21 I N  
W W  T C  O N  HTR 30.21 I N  
W W  T C  O N  HTR 32.21 I N  
W W  T C  ON HTP. 14.21 I N  
W W  T C  O N  HTR (34.23 I N  
W W  TC ON HTR CS.23 I N  
U W  T C  ON HTR 14.23 IN 
W W  T C  O N  HTR 24.22 I N  
W W  TC ON HTR EE.21 I N  
W W  T C  ON HTR 21.23 I N  
W W  TC ON ROD 0 1 . 2 5  I N  
WU T C  ON ROO C2.25 I N  
W W  T C  O N  ROO 05.25 I N  
W W  TC ON ROD 08.25 I N  
W W  TC ON ROD 14.25 I N  
U W  T C  O N  ROD 04.27 I N  
W W  T C  ON ROO 07.27 I N  

20-SEC ST 0 NORMAL1 ZED 
A V G  DEV TEMP 

1139.7 
1153.0 
1148.2 
1150.9 
1098.4 
1070.8 
1224.8 
1198.6 
1206.8 
1171 03 
1 177.8 
1168.4 
1177.8 
1166.3 
116802 
1 1 7 1  09 
1105.6 
1131 00 
1263.3 
1214.0 
1234.7 
1208.1 
1175.8 
1199.2 
111700 
1137.5 
1185.9 
1172.3 
1142.2 
1286.1 
1286.7 
117508 
1158.1 
1151.1 
1167.2 
1204.9 
1212.8 
1175.0 
128706 
1215.4 
1222.7 
1166.9 
1179.6 
1166.7 
1271.0 
1226.3 
1238.3 
1168.8 
1182.0 
1223. 1 
1257.6 

0.4 
0 0 6  
0.4 
0.4 
0.2 
0.4 
0 . 5  
0.6 
0.6 
0.4 
0.6 
0 . 5  
0.3 
0.4 
0.5 
0.4 
0.5 
0.4 
0 . 5  
0.7 
0.5 
0.4 
0.4 
0.4 
0.4 
0 . 5  
0.4 
0.4 
0.3 
0.3 
0 . 5  
0.5 
0.3 
0 04 
0.4 
0.5 
0.4 
0.4 
0 . 5  
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.2 
0.3 
0.4 
0.4 

0.81 
0.85 
0.83 
0.84 
0.68 
0.59 
1.07 
0.99 
1.02 
0.91 
0.93 
0.90 
0.93 
0.89 
0.90 
0.91 
0.70 
0.78 
1.20 
1.04 
1.11 
1.02 
0.92 
0.99 
0.74 
0.80 
0.95 
0.91 
0.81 
1.27 
1.27 
0.92 
0.86 
0.04 

1.01 
1.04 
0.92 
1.27 
1.04 
1 007 
0.89 
0.93 
0.89 
1.22 
1.08 
1.12 
0 090 
0.94 
1.07 
1.18 

0.89 
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T e s t  1 2 ,  run 103 (continued) 

I NS TR UM ENT 

W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  T C  ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  ON ROD 
UW TC ON RCD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  O N  ROD 
W W  TC ON ROD 
W W  TC O N  ROD 

12.27 I N  
16.27 I N  
le927 I N  
C3.24 I N  
O E . 2 S  I N  
10.29 I N  
C l r 3 7  I N  
02.7 I N  
OF127 I N  
14.27 I N  
04.51 I N  
07.51 I N  
12.51 I N  
16.51 I N  
le921 I N  
C3.63 I N  
00.63 I N  
10.62 I N  

20-SEC 
AYG 

1176.5 
1165.5 
1181.1 
124707 
1242.6 
1188.6 
1250.5 
1214.1 
1178.0 
1206.4 
1217.7 
1224.5 
1188. 6 
1194.5 
1188.5 
1224.2 
1211.0 
1207.1 

DUCT THERMOCOUPLES 
DUCT W A L L  TC-Ct -  3-S.14 I N ( D E G  F I  110204 
DUCT WALL T C g C k  52.19 I N  1107.4 
DUCT W A L L  TCqCH 2E.21 IN 1141.1 
DUCT WALL TCgCP 43-21 I N  1144.2 
DUCT W A L L  TCICH 44.21 I N  1144.0 

TEST S E C T I O N  t - O L E I N G  THERMOCOUPLES 
T S  SHELL-BCT(CEC F )  
T S  GUARD HTR-@CT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
T S  SHELL-UP CTR 
TS GUARD HTR-UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
TS HTR-TOP 

REFERENCE BOX THERMGCOUPLES 
150 DEG R E F  ECX 1 ( D E G  F )  
150 DEG R E F  ECX 2 
150 DEG R E F  @ C X  3 
150 DEG R E F  EGX 4 
150 DEG R E F  F O X  5 

MISCELLANEOUS 
SOD PUMP SPEEC(RPM) 
EXPANSION TANK L E V E L ( %  F U L L )  

890.7 
859.4 
804.5 

1120.6 
1086.8 
961 05 

1185.7 
1111.5 
1029.9 
1197.9 
1138.9 
10570 9 

150.5 
152.2 
154.4 
152.7 
151 0 

1082.1 
71 07 

NORMAL1 ZED STD 
DEV TEMP 

0.4 
0.3 
0.3 
0.4 
0.5 
0.2 
0.4 
0.4 
0.3 
0.4 
0.2 
0.3 
0.2 
0.2 
0.3 
0 04 
0.3 
0.4 

0.92 
0.89 
0.94 
1.15 
1.13 
0.96 
1.16 
1.04 
0.93 
1.02 
1.05 
1.07 
0096 
0.98 
0.96 
1.07 
1.03 
1.02 

0.3 0.69 
0 . 2  0.70 
0.4 0.81 
0.4 0.82 
0.3 0.82 

5.5 
0.7 
0.3 
0.3 
0.3 
0.4 
0.5 
0.3 
0.1 
0.3 
0.3 
0.4 

0 . 2  
0.3 
0.4 
0.4 
0.4 

8.9 
0.2 
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TEST S E R I E S  l O ( B U N 0 L E  ZC); TEST 12 RUN 1 0 4  0 3 / 1 4 / 7 8  9 18 50 

C O N D I T I O N S :  
T E S T  S E C T I C N  FLOW: 2.71 L / S  (42.7 GPM) 
TEST S E C T I C N  POkER 

19 CENTRAL HEATERS: 167.7 KW (16.5 KW/M/ROD) ( 5 . 0  KW/FT/ROD) 
12 EDGE HEATERS: 104.9 KW (16.4 KW/M/ROD) ( 5 . 0  KW/FT/ROD) 
T O T A L ( 3 1  HEATERS):  272.7 KW 

TEST S E C T I C N  I N L E T  TEMPERATURE: 
TEST S E C T I C N  OUTLET TEMPERATURE: 

HEAT BALANCE: 

HEAT I N P U T  FRCM 3 1  F U E L  P I N  SIMULATORS: 
HEAT ABSORBED B Y  SCDIUM= 

X O F  I N P U T  HEAT ACCObNTED FOR: 
FLOW X SPoP'EAT X ( T S  OUT TEMP - T S  I N  TEMP) 

446 DEG C ( 835 D E G  F )  
537 DEG C ( 999 DEG F) 

INSTRUMENT 20-SEC 
A VG 

HEATER POWER-CENTRAL RCDS(KW1 
HTR POWER I N  ROD 1 8.8 
HTR PCWER I N  ROOS 8.9910 26.5 
HTR POWER I N  RODS 14.15.16 26.4 
HTR POWER I N  G O D S  293.11719 35.2 
HTR POWER I N  RODS 5 9 6 9 1 3 . 1 7  35 .4  
HTR POWER I N  ROOS 4.7912918 35.3 

HEATER POWER-EDGE RODS(KW) 
HTR POWER I N  GODS 3 0 . 3 1  17.2 
HTR POWER I N  G O D S  2 4 9 2 5 . 2 7 9 2 8  34.8 
HTR POWER I N  k O O S  33934 17.6 
HTR POWER I N  RODS 2 1 , 2 2 9 3 6 9 3 7  35 04 

FLOWS 
TEST S E C T I O N < T S )  FLOW INCGPM) 
TS FLOW OUTCGFM) 
T S  BYPASS F L O \ n ( G P M l  
LOOP FLOW TOTAL ( GPH 1 
RADIATOR A I R  FL.CW(CFM) 

PRESSURES 
T S  I N  P R E S S ( P S I G 1  
TS OUT P R E S S ( P S I G 1  
PUMP OUT P R E S I ( P S I G 3  
T S  C I N E  PRESS I N t P S I G )  
EXP TANK ARGON P E E S S ( P S 1 G )  
T S  B Y P  C I N E  PRESS I N t P S I G )  
T S  B Y P  L I N E  PRESS O L T ( P S 1 G )  

42.7 
43.2 
-0.5 
42.0 

9.7 

40.6 
6.0 

3 6 . 0  
40.0 

2.6 
40.7 

6.5 

STD 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 . 0  
0. 0 
0 . 0  
0 . 0  

0 .  1 
0.2 
0. 1 
0.3 
0.6 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

272.7 KW 

265 .0  KW 
97.2 16 

b 
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T e s t  1 2 ,  run  104 ( con t inued)  

INSTRUMENT NORMAL1 ZED 2 0-SEC STD 
A V G  DEV TEMP 

LOOP THERMOCOLPLES 
T E S T  SECT I N L E T  hELL(DEG F )  835. 1 
TEST SECT OUTLET WELL(DEG F )  999 . 7 

PUMP OUT P I P E  WALL TC e2909  
R A D  I N  P I P E  W A L L  TC 934 . 3 
RAD OUT P I P E  k A L L  TC e31 0 6  

PUMP I N  P I P E  h A L L  TC a33 . 3 

HEATER I N T E R N A L  THERMOCOUPLES 
HTR T C  I N  +TR 0 8 ~ 1 2 A 8  INCDEC F )  
HTR T C  I N  t T R  1 3 9 1 2 A 8  I N  
HTR T C  I N  HTR l e ,  1 2 A B  I N  
HTR TC I N  HTR 22.12AB I N  
HTR T C  I N  HTR O E I  12@C I N  
HTR TC I N  HTR 13912E!C I N  
HTR T C  I N  HTR lE9128C I N  
HTR TC I N  bTR 22 9 12@C I N  
HTR TC I N  HTR C4.15AB I N  
HTR T C  I N  HTR 10915AB I N  
HTR T C  I N  PTR 16915BC I N  
HTR T C  I N  t T R  25r15BC I N  
HTR TC I N  HTR 02915.1 I N  
HTR T C  I N  HTR C3r15.1 I N  
HTR TC I N  PTR 06915.1 I N  
HTR T C  I N  HTR 12*15.1 I N  
HTR T C  I N  HT4 24915.1 I N  
VTR T C  I N  HTR 33915.1 I N  
H I R  TC I N  HTR 36915.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  HTR 03115.4 I N  
HTQ T C  I N  HTR 06915.4 I N  
HTR T C  I N  HTR 1Ci lE.4 I N  
HTR TC I N  HTP 24915.4 I N  
HTR T C  I N  HTR 33915.4 I N  
FTR T C  I N  hTR 34915.4 I N  
k T R  TC I N  HTR I C 9 1 5 0 4  I N  
HTR T C  I N  HTR 02915.6 I N  
HTR T C  I N  t T P  03.1506 I N  
HTR T C  I N  HTR 06915.6 I N  
HTR T C  I N  b T R  15915.6 I N  
HTR TC I N  HTR 24.15-C I N  
HTR TC I N  HTR 33915.6 I N  
HTR T C  I N  HTR 34915.6 I N  
HTR T C  I N  HTR 36915.6 I N  
HTR TC I N  HTR 03915.9 I N  
HTR TC I N  HTR C6915.9 I N  
HTR TC I N  HTR 15.1509 I N  
HTR TC I N  HTR 249150s I N  
HTR T C  I N  HTR 23915 .4  I N  

986.0 

983.5 
S80.0 

982.4 
982.5 
981  04 
483.7 
980 e 3 

1019.7 
1009.8 
999 . 3 
997.7 

1029.2 
1038. 8 
103608 
1027.4 
100609  
1005.7 
1002.5 
1045.4 
1046.5 
1040.1 
101 8.7 
1015.9 
1007.5 
1005.8 
100103 
1044.8 
1044.6 
1053.1 
1017.3 
1014. 2 
i 008.5  
1003.5 

994 . 4 
1023.7 
1058-7  
1011.1 
101403 
1 0 0 6 . 2  

0.4 
0.5 
0.3 
0.4 
0.2 
0.3 

0.4 
0.4 
0.4 
0.4 
0 0 4  
0.4 
0.3 
0.4 
0.4 
0.4 
0.3 
0.3 
0 . 5  
0 . 5  
0 . 5  
0.3 
0.2 
0.4 
0.3 
0.4 
0.3 
0.4 
0 . 5  
0. 1 
0 03 
0.7 
0.4 
0.4 
0.4 
0.3 
0.4 
0. 1 
0.2 
0 . 5  
0.1 
0 . 5  
0.3 
0.3 
0.2 
0.4 

0.92 
0.88 
0.90 
0.89 
0.90 
0.89 
0.90 
0.88 
1.12 
1.06 
1.00 
0.99 
1.18 
1.24 
1.22 
1-17 
1.04 
1.04 
1 . 0 2  

1.28 
1.25 
1.12 
1.10 
1.05 
1.04 
1.01 
1 - 2 7  
1.27 
1 - 3 2  
1.11 
1 - 0 9  
1.05 
1.02 
0.97 
1.15 
1.36 
1.07 
1.09 
1.04 

1 - 2 8  
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Test 1 2 ,  run  104 (continued) 

I N S TR UM E NT 

HTR T C  I N  HTR 34r15.C I N  
HTR T C  I N  HTR 26.1E.4 I N  
HTR T C  I N  HTR 0 4 r l 6 . 1  I N  
HTR T C  I N  HTR 05.16.1 I N  
HTR TC I N  HTR C7.lErl  I N  
HTR T C  I N  HTR 2191E.1 I N  
HTR T C  I N  k T R  27.1E.1 I N  
HTR T C  I N  HTR 04.1604 I N  
HTR T C  I N  HTR CC116.4 I N  
HTR T C  I N  PTR 07.1e .4  I N  
HTR TC I N  HTR 21,1604 I N  
HTR T C  I N  FTR 27r16.4  I N  
HTR T C  I N  HTR C4.1Bo6 I N  
HTR T C  I N  HTR 05,1606 I N  
HTR T C  I N  HTR 07,1eo6 I N  
HTR T C  I N  HTR 21.1606 I N  
HTR T C  I N  I'TR 27916.6 I N  
HTR T C  I N  HTR 04,1609 I N  
HTR T C  I N  HTR C7.16.9 I N  
HTR T C  I N  HTR 2191€rS I N  
HTR T C  I N  HTR 27916.9 I N  
HTR T C  I N  HTR l lr18AB I N  
HTR T C  I N  HTR 12,lEAB I N  
HTQ T C  I N  HTR 14~18AB I N  
HTR T C  I N  HTR 20,lEAB I N  
HTR T C  I N  HTR l l v 1 8 6 C  I N  
HTR T C  I N  HTR 12918eC I N  
HTR T C  I N  HTR 14rlEBC I N  
HTR T C  I N  HTR 17.18BC I N  
HTR T C  XN HTR 2O*lEBC I N  

W I R E  WRAP THERMOCCUPLES 
W W  TC O N  HTR 129-1 I N C O E G  F )  
W W  TC O N  HTR 16.-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  T C  O N  HTR 1 6 1 0 s  I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11  I N  
W W  TC O N  HTR 1 2 r l l  I N  
W W  TC O N  HTR 17.11 I N  
W W  TC O N  HTR 28.11  I N  
W W  TC O N  HTR 21.11 I N  
W W  TC O N  HTR C3.12 I N  
W W  TC O N  HTR 11.12 I N  
W W  T C  O N  HTR 11.12 I N  
W W  TC O N  HTR 15.12 I N  
W W  T C  O N  HTR 17.12 I N  
W W  TC O N  HTR 22 .13  I N  
W W  TC O N  HTR C1.15 I N  
W W  TC O N  HTR 03.15 I N  

20-SEC 
A VG 

1001.1 
992.2 

1043.1 
1042.5 
1042.0 
100705 
1013.3 
1044.6 
1043.1 
1041 0 6  
1010.7 
1016. 8 

1043.1 
1043.1 
1034.0 
1011.3  
1012.0 
1040.8 
1033.8 
101008 
1009.1 
1039.6 
1030.1 
1002.7 
1037.5 
1039.9 
1029.9 
1004 .0  
1035.7 
1029.3 

836.9 
839 0 
852-3  
S25r 9 
949.8 
940.9 
943 . 5 
440.6 
93108 
933 05 
457 6 
964 3 
958.1 
56008  
958- 1 
550.6 
986.4 
979 . 5 

ST D 
DEV 

0.3 
0 .4  
0 . 1  
0.3 
0.4 
0.3 
0.3 
0.3 
0 . 2  
0 .4  
0.4 
0 . 3  

0.1 
0 . 2  
0 . 2  
0 .4  
0 0 4  
0.4 
0.4 
0 0 3  
0 . 3  
0 .4  
0.4 
0 . 3  
0 . 3  
0 .4  
0.2 
0 . 5  
0 .2  
0 .4  

0.4 
0.4  
1 . 7  
0.4 
0.4  
0 . 2  
0 . 4  
0.4  
0 . 2  
0.3 
0.4 
0 .4  
0.3 
0.4 
0 02 
0.4 
0.4  
0.3 

N O R M A L I Z E D  
TEMP 

1.01 
0 .95  
1.26 
1.26 
1 .26  
1 -05  
1.08 
1.27 
1.26 
1 .25  
1 .07  
1 .10  

1.26 
1.2E 
1.21 
1 .07  
1.07 
1 .25  
1 . 2 1  
1 .07  
1 . 0 6  
1.24 
1 . 1 8  
1.02 
1.23 
1 .24  
1 . 1 8  
1 .03  
1 .22  
1 . 1 8  

0 .01  
0.02 
0.10 
0.55 
0.70 
0 .64  
0 .66  
0.64 
0 . 5 9  
0.60  
0 .74  
0 .78  
0 .75  
0.76 
0.75 
0.70  
0 .92  
0.88 
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T e s t  12, run 104 (continued) 

I NS TR UMENT 

W W  T C  O N  ROD 12.27 I N  
W W  TC O N  ROD 16.27 I N  
W W  T C  ON ROO 18.27 I N  
W W  T C  O N  ROD C 3 . 2 4  I N  
W W  TC O N  ROO C6.24 I N  
W W  TC O N  ROO 10.25 I N  
W W  TC ON ROD C1.27 I N  
W W  T C  O N  R@O C2.37 I N  
W W  T C  O N  ROD C g . 2 7  I N  
W W  TC O N  ROD 14.27 I N  
W W  TC O N  ROD C4.51 I N  
W W  TC O N  ROD 07.51 I k  
w w  TC ON m o  12.51 IN 

w w  TC ON ROD ia.ci IN 
W W  T C  O N  ROD l€.Cl I N  

W W  T C  O N  ROD 017.E,’ I N  
W W  T C  O N  ROD 06.63 I N  
W W  T C  O N  ROD 10.63 I N  

20-SEC 
AVG 

989 04 
979 2 
988.2 
1019.9 
1024.8 
991 0 5  
1023.2 
1002.2 
987.9 

1008.6 
1009.6 
1011.8 
994 09 
9960 9 
(392.1 
1010.9 
1004.0 
100204 

DUCT THERMOCOUPLES 
DUCT W A L L  T C q C h  38.19 I N ( 0 E G  F )  94305 
DUCT WALL TCeCH 53.19 I N  547.6 
DUCT WALL TCsCK 28.21 I N  963.9 
DUCT k A L L  TC.Ck 43.21 I N  S65.9 
DUCT WALL T C r C H  44.21 I N  968.1 

TEST S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BOT(CEG F )  
TS GUARO HTR-B@T 
T S  HTR-BOT 
T S  SHELL-LGW CTR 
TS GUARD HTR-LOW CTR 
TS HTR-LOW CTR 
TS SHELL-UP CTR 
T S  GUARO HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
TS GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX TFERMCCOUPLES 
150 DEG R E F  E C X  1(DEG F)  
150 OEG R E F  €OX 2 
150 DEG R E F  €OX 5 

150 DEG R E F  €OX 5 
150 DEG REF eor  4 

M I S C E L L A N E O U S  
SOD PUMP SPEECCRPM) 
E X P A N S I O N  TANK L E V E L <  X FULL) 

843.1 
819.4 
7760  1 
955 . 9 
921 09 
797.0 
993.0 
929 2 
860.1 

1000.3 
963.8 
861.6 

150.5 
152.2 
154.0 
152 09 
150.9 

1712.2 
76-6 

ST D 
O E V  

0.2 
0.4 
0.4 
0.3 
0.3 
0.4 
0.3 
0.4 
0.1 
0.3 
0.4 
0.3 
0.4 
0.2 
0.3 
0.2 
0.4 
0.4 

0.3 
0.3 
0.1 
0.4 
0.2 

2.7 
0.6 
0.2 
0.3 
0.2 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.4 
0.3 
0.4 

14.2 
0.1 

NORMAL1 Z E D  
TEMP 

0.94 
0.88 
0.93 
1.12 
1.15 
0.95 
1.14 
1.02 
0.93 
1.05 
1.06 
1.07 
0 097 
0.98 
0.95 
1.07 
1.03 
1.02 

0.66 
0.68 
0.78 
0 079 
0.81 
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T E S T  S E R I E S  1 0 ( B U N D L E  ZC) ;  T E S T  12 RUN 105 03/14/78 1 0  2 59  

C O N 0  I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 3.67  L / S  ( 5 8 . 0  GPM) 
T E S T  S E C T I C N  PCkER 

19 CENTRAL I’EATERS: 168-0  KW (16.6 KW/M/ROD) ( 5.1 KW/FT/ROD) 
1 2  EDGE h E A T E R I :  105.1 KW ( 1 6 . 4  KW/M/ROD) f 5 . 0  KW/FT/ROD) 
T O T A L ( 3 1  HEATERS) :  273.1  KW 

T E S T  S E C T I O N  INLET TEMPERATURE: 
T E S T  S E C T I C N  OUTLET TEMPERATURE: 

445 DEG C ( 833 D E G  F) 
513 DEG C ( 955  DEG F) 

HE AT BALANCE : 

HEAT INPUT FROM f l  FUEL P I N  SIMULATORS: 273.1  KW 

HEAT ABSORBED @ Y  SODIUM= 
FLOW X S P - h E A T  X (1s OUT TEMP - T S  I N  TEMP) 267.8 KW 

X OF I N P U T  HEAT ACCOLNTED FOR:  

INSTRUMENT 

HEATER POW ER- C E h T F A L  RCD S <  K W 1 
HTR POWEP I N  R C O  1 
HTR POWER I N  R O Q S  8 .9 .10  
HTR POWER I N  R O O S  14915.16 
HTR POWER I N  RODS 2.3 .11 .19  
HTR POWER I N  PODS 5.6 .13r17 
HTR POWER I N  R O D S  417.12918 

HEATER POWER-EDGE R O C I ( K W )  
HTR POWER I N  RODS 30.31 
HTR POWER IN R O O C  24.25.27.28 
HTR POWER I N  R O D S  33 .34  
HTR POWER I N  RODS 21922.36937 

FLOWS 
T E S T  S E C T I O N ( T S 1  FLOW I N ( G P M )  
T S  FLOW OUT(GPM1 
T S  BYPASS FLOW(GPM1 
LOOP FLCW TOTAL(  GPM 1 
R A D I A T O R  A I R  F L O h ( C F M 1  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
T S  O U T  P R E S S ( P S I G 1  
PUMP OUT P R E S I ( P S 1 G )  
T S  L I N E  PRESS I N ( P S X G )  
E X P  TANK ARCCN P G E S S ( P S I G )  
T S  B Y P  L I N E  PRESS I H C P S I G )  
T S  B Y P  L I N E  PRESS O L l ( P S 1 G )  

20-SEC 
AVG 

8.8 
26 .6  
26.5 
3 5 . 3  
35 .5  
35 .4  

1 7 . 2  
34.9 
17.6 
35.4 

58.0 
5 8 . 6  

0 . 3  
57.1 
1 1 - 3  

6 5 . 0  
6 . 5  

6 1 . 0  
6 5 -  0 

3.1 
6 5 . 6  

7 -  2 

S T D  
DEV 

0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.1 
0.4 
0.6 

0 . 1  
0 . 1  
0 .1  
0 . 1  
0 . 1  
0 . 1  
0 .1  

98 .1  Y. 
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Test 12, run  105 

INSTRUMENT 

LOOP THEFMOCOLPLEI 
TEST SECT INLET kELL(DEG F )  
TEST SECT OUTLET WECL(0EC F) 
PUMP I N  P I P E  WALL TC 
PUMP OUT P IPE kALL TC 
R A D  I N  PIPE $ALL TC 
R A D  OUT P I P E  N A L L  TC 

HEATER INTEP 
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTP TC I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
HTR TC I N  
PTR TC I N  
HTR TC I N  
kTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
HTR TC I N  
HTR T C  I N  
HTR TC I N  
PTR T C  I N  

NAL TI-ERMOCOUPLES 
kTR 08912AB IN(DEG F )  
I-TR 13912AB I N  
FTR 1e912AB I N  
hTR 22912AB I N  
HTR C8912RC I N  
HTR 13.12eC I N  
PTR lE9128C I N  
bTR 22912EC I N  
HTR CS91CAB I N  
k T R  10.15AB I N  
FTR 16915BC I N  
HTR 25915BC I N  
h T R  0291511 I N  
HTR 03.1501 I N  
HTR 0691501 I N  
RTR 12.1501 I N  
HTR 24.1501 I N  
HTR 23r15.1 I N  
HTR 36915.1 I N  
HTR 02915.4 I N  
PTR 03915.4 I N  
kTR C6.1204 I N  
HTR 15915.4 I N  
HTR 24915.4 I N  
PTR 23.12.4 I N  
HTR 24915.4 I N  
HTR 36915.4 I N  
P T R  02915-6 I N  
kTR 03915.6 I N  
HTR CE915.6 I N  
HTR 15915.6 I N  
bTR 24915.6 I N  
HTR 13915.6 I N  
kTR 34915.6 I N  
HTR 3691506  I N  
bTR C3915rS I N  
HTR 06915.9 I N  
~ T R  1 5 . 1 ~ ~ s  r N  
HTR 24912.9 I N  
PtTR 13.15oS I N  

(continued) 

20-SEC 
A V C  

833 5 
956.0 
831 0 4  
828.6 
889.8 
830.7 

958.2 
951  0 4  
957.0 
954 . 8 
554.5 
453.2 
457.3 
952.7 
982 3 
973.8 
966.4 
%5.6 
990.0 
994 8 
993.6 
986.1 
972.3 
972. 1 
969 . 7 
997.1 
999 . 4 
996 9 
978.4 
9 8 1  1 
973.7 
570. 4 
968.9 
947.0 
996.0 

1008.3 
977.0 
979.9 
s73 . 9 
970.8 
963.2 
983.5 

1009.9 
973 1 
980.2 
971 07 

NORMAL r ZED ST D 
DE V T EMP 

0.6 
0.4 
0.4 
0.4 
0.3 
0.4 

0.2 
0.4 
0.4 
0.3 
0.4 
0 . 3  
0.3 
0.4 
0.5 
0.4 
0.3 
0.3 
0 - 5  
0.6 
0 . 5  
0 03 
0.3 
0.3 
0.2 
0.4 
0.3 
0.4 
0.5 
0.4 
0.3  
0 .7  
0.3 
0.4 
0.4 
0.3 
0.3 
0 0 4  
0.3 
0.5 
0.2 
0.5 
0 . 5  
0 03 
0.4 
0 . 4  

1.02 
0.96 
1.01 
0.99 
0.99 
0.98 
1.01 
0.97 
1.21 
1.15 
1.08 
1.08 
1.28 
1.32 
1.31 
1.25 
1.13 
1-13 
1.11 
1.34 
1.35 
1.33 
1.18 
1.20 
1.14 
1.12 
1.11 
1.34 
1.33 
1.43 
1.17 
1.20 
1.15 
1.12 
1.06 
1.22 
1.44 
1.14 
1.20 
1.13 
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T e s t  1 2 ,  run  105 (continued) 

I NSTR UME NT 

HTR TC I N  HTR t 4 r l F . 9  I N  
HTR TC I N  HTR 36.12.4 I N  
HTR T C  I N  FTR 04916.1 I N  
HTR TC I N  FTR 05916.1 I N  
HTR TC I N  HTR C7rl6.1 I N  
HTR TC I N  FTR 21rlt5.1 I N  
HTR TC I N  HTR 27.lC.l I N  
HTR TC I N  HTR 04916.4 I N  
HTR T C  I N  HTR 02*16.4 I N  
HTR TC I N  HTR 07916.4 I N  
HTR TC I N  hTR 21916.4 I N  
HTR TC I N  kTR 27916.4 I N  
HTR TC I N  HTR 04916.6 I N  
HTR TC I N  hTR C59lE.6 I N  
HTR TC I N  I'TR 07.1606 I N  
HTR T C  I N  HTR 21916.6 I N  
HTR TC I N  HTR 27.1606 I N  
HTR TC I N  HTR 04.1609 XN 
HTR TC I N  HTR C791C-S I N  
HTR TC I N  FTR 21.16.9 I N  
HTR TC I N  hTR 27916.9 I N  
HTR TC I N  HTR llrl8AB I N  
HTR TC I N  HTR 12918AB I N  
HTR TC I N  HTQ 149leAB I N  
HTR T C  I N  HTR 3 0 , l e A B  I N  
HTR TC I N  FTR 11 9 lPBC I N  
HTR T C  I N  WTR 12*l@BC I N  
HTR TC I N  HTR 149188C I N  
HTR TC I N  HTR l7rleBC I N  
HTR TC I N  HTR 70.18BC I N  

WIRE WRAP THERMCCOUPLEE 
W W  TC ON HTR 129-1 IN(DEG 
W W  TC O N  HTR 169-1 I N  
W W  TC ON HTR 12.01 I N  
UW TC ON HTR 16.05 I N  
W W  TC ON HTR 04911 I N  
W W  TC ON HTR 05.11 I N  
W W  TC ON HTR 13.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR 28711 I N  
W W  TC O N  HTR 21.11 I N  
W W  TC ON HTR C3917 I N  
W W  TC ON HTR 11912 I N  
W W  TC ON HTR 13.17 I N  
W W  TC ON HTF! 15.12 I N  
W W  T C  ON HTR 17.12 I N  
W W  TC ON HTR 22917 I N  
W W  TC ON HTR 019.15 I N  
W W  TC ON HTR 07-15 I N  

NORMAL1 ZED ST D 20-SEC 
A VG DEV TEMP 

968.6 
961.3 
9S8.5 
997.5 
997.6 
974. 1 
978.5 
1000.0 
998 3 
997.4 
977 0 
981.7 
999.4 
998.4 
991 07 
976 3 
979.2 
997.6 
991.7 
576.1 
976.4 
995.1 
988.3 
969.8 
999.5 
995.2 
987.8 
971 1 
992.0 
989.9 

F )  834.6 
e3607 
848 6 
903.7 
920 6 
911.6 
915.1 
913.6 
906.5 
910.1 
923 7 
93008 
926.1 
928.4 
927.4 
921 07 
946.0 
940.8 

0.4 
0.3 
0.3 
0.4 
0.3 
0.5 
0.5 
0.4 
0.4 
0.4 
0.3 
0.4 
0.3 
0.4 
0.6 
0.3 
0.4 
0.3 
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 
0.2 
0.5 
0.2 
0.4 
0.2 
0.4 

0.6 
0.4 

30 03 
0.3 
0 . 5  
0.4 
0.3 
0.2 
0.4 
0.4 
0.4 
0 . 5  
0.4 
0.4 
0.4 
0.4 
0.5 
0 . 4  

1.10 
1.04 
1.35 
1.34 
1.34 
1.15 
1.18 
1.36 
1.35 
1.34 
1.17 
1.21 
1.35 
1.35 
1.29 
1.17 
1.19 
1.34 
1.29 
1.16 
1.17 
1.32 
1.26 
1.11 
1.35 
1.32 
1.26 
1.12 
1.29 
1.28 

0.01 
0.03 
0.12 
0.57 
0.71 
0.64 
0.67 
0.65 
0.60 
0.63 
0.74 
0.79 
0.76 
0.77 
0.77 
0-72 
0.92 
0.88 
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Test 1 2 ,  run 105 (continued) 

SNSTRUMENT 

W W  TC O N  HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC O N  VTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  T C  O N  HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC A J  HTR 
W W  TC O P  HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  T C  ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
UW TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC ON HTR 
W W  TC O N  HTR 
W W  TC ON HTR 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  T C  ON RCD 
W W  TC ON ROO 
W W  T C  ON ROD 

08.15 I N  
10.15 I N  
15.15 I N  
14.15 I N  
ZE.15  I N  
26.15 I N  
01.17 I N  
02.17 I N  
02.17 I N  
08.17 I N  
10.17 Ihi 
11.17 I N  
l e e 1 7  I N  
19.17 I N  
21.17 I N  
22.17 I N  
33.17 I N  
27.17 I N  
Ce.19 I N  
07.14 I N  
C7.14 I N  
04.19 I N  
14.15 I N  
18.19 I N  
27.15 I N  
30.15 I N  
24.15 I N  
S6.1S I N  
27.15 I N  
CE.21 I N  
06.21 I N  
21.21 I N  
24.21 I N  
25.21 I N  
27.21 I N  
20.21 I N  
3 2 - 2 1  I N  
24.21 I N  
04.21 I N  
CS.22 I N  
14.22 I N  
2 4 - 2 1  I N  
2E.22 I N  
31.23 I N  
C1.25 I N  
0 2 r 2 C  I N  
05.25 I N  
O E . 2 5  I N  
14.25 I N  
04.27 I N  
07.27 I N  

20-SEC 
AVG 

938. i 
936.1 
939 . 7 
939 . 4 
919.6 
902.3 
556. 9 
949 . 4 
953 0 
943.8 
941 1 
943.4 
946.5 
947.2 
443.7 
950.1 
416.0 
933 . 5 
975.7 
s5a. 1 
963.8 
452.4 
F47.7 
557 6 
923.2 
930.1 
951 0 5  
949.7 
935 0 
989. o 
985 . 2 
947 . a 
940.0 
933 . 3 
943 09 
s5a. o 
965.1 
949.9 
9-76 3 
959.8 
964.1 
9 4 1  06 
551 09 
940.9 
S 8 0  6 
464.8 
473 . 9 
942 7 
s53 09 
964 0 
477.1 

ST D 
DEV 

0.4 
01 4 
0.4 
0.4 
0.4 
0.4 
01 5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.5 
0.3 
0.4 
0.5 
0.3 
0.3 
0.5 
0.4 
0.4 
0.3 
0- 5 
0 0 4  
0.3 
0 - 4  
0.4 
0.4 
0.3 
0 0  4 
0.4 
0.4 
0.5 
0.2 
0.4 
0.3 
0.4 
0.2 
0.5 
0.3 
0.4 
0.3 
0.3 
0.4 
0.3 
0.2 
0. 1 

NORMAL1 ZED 
TEMP 

0.85 
0.84 
0.87 
0.86 
0.70 
0.56 
1.01 
0.95 
0.98 
0.90 

0 890 
0.92 
0.93 
0.90 
0.95 
0 067 

0.88 

0.82 
1.16 
1.02 
1 .Oh 
0.97 
0.93 
1.01 
0.73 
0.79  
0.96 
0.95 
0.83 
1.27 
1.24 
0.93 
0.87 
0.82 
0.90 
1.02 
1.07 
0.95 
1.17 
1 003 
1 - 0 7  
o.aa 
0.97 
0.88 
1.20 
1.07 
1-15 
0.89 
0.98 
1 007 
1.17 
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T e s t  1 2 ,  run 105 (continued) 

INSTRUMENT 

W W  TC O N  ROD 12-27  
W W  TC O N  ROD 16.27  
W W  TC O N  ROD l e 9 2 7  
W W  TC O N  ROD 03.25 
W W  TC O N  ROD O E 9 2 S  
W W  TC O N  ROO 10.25  
W W  TC O N  ROD 01937 
W W  T C  O N  ROD 02137 
W W  T C  ON ROD 08.37  
W W  T C  O N  ROD 1 4 - 3 7  
W W  TC O N  ROO 04951 
W W  TC O N  ROD 07.51 
W W  TC O N  ROD 12.51 
W W  TC O N  ROD 16.51 
w w  TC ON ROO i a , f i  
W W  TC ON ROD 03,€3 
W W  TC O N  ROD C6.63 
W W  T C  ON RCO 10.E1 

I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
IN 
I N  

20-SEC STD NORMAL1 ZED 
A VG DEV TEMP 

F49.2 
939.1 
947.9 
971.2 
974 . a 
950. 0 
972.0 
S56.5 
94607  
% 3 . 9  
963. 1 
564 5 
552 2 
954.9 
950.0 
564.3 
959.7 
457 6 

0 . 3  
0 . 2  
0 .4  
0 . 4  
0.3 
0.3 
0.3 
0 . 2  
0.3 
0 .2  
0 . 1  
0.4 
0.4 
0.1 
0 . 2  
0 . 4  
0.3 
0 . 4  

0.94 
0.86 
0 .93  
1 . 1 2  
1 - 1 5  
0.95 
1.13 
1 . 0 0  
0.92 
1 006 
1.06 
1.07 
0 . 9 7  
0.99 
0 .95  
1.07  
1.03 
1.01 

DUCT THERMOCOUPLES 
DUCT WALL TCgCP Z ' e r l F  I N ( D E G  F) 911.1 0.2 0.63 

DUCT WALL TC.Ck 5 3 - 1 9  I N  914.2  0 . 4  0.66 

DUCT W A L L  TCICH 2e .21  I N  427.0 0.3 0.76  
927.8 0 . 3  0.77 DUCT WALL T C - C P  42921 I N  

DUCT WALL TCICI' 44.21  I N  928.5 0.1 o .7a 

TEST S E C T I O N  h O L E I N G  THERMOCOUPLES 
T S  SHELL-BCT(0EC FI 
T S  GUARD HTR-BCT 
T S  HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP CTR 
T S  GUAR0 HTR-LP CTR 
T S  HTR-UP CTR 
T S  SHELL-TCP 
T S  GUARD FTR-TOP 
T S  HTR-TOP 

e 4 1 0 2  
820.1 
776. 9 
916.0 

794.0 
951 03 
917.3 
€66 .7  
957.3 

a98.0 

941 .a 
~ 7 i . a  

1 .7  
0.6 
0 . 3  
0.3 
0 . 2  
0.5 
0 . 5  
0 . 4  
0 . 4  
0.3 
0.4 
0 . 4  

REFERENCE BOX TI-ERMCCOUPLES 
150 DEG R E F  E C X  l ( D E G  F )  150.5 0.3 
150 DEG R E F  eox 2 151.5 0 . 4  
150 DEG R E F  EOX 3 154.4 0.4 
150 DEG R E F  € O X  4 152.7 0 . 4  
150 DEG R E F  E O X  5 151.3 0 .1  

M I  SCELLA NEOUS 
SOD PUMP SPEEC(RPM1 2293. 4 24.1 
EXPANSION TANK L E V E L ( %  FULL) 77.9 0.2 
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T E S T  S E R I E S  1OtBL;NDLE 2 C )  ; T E S T  12 RUN 107 03/15/78 9 47 50 

C O N D I T I O N S :  
T E S T  S E C T I O N  FLGW: 3.77 LIS (59 .5  GPM) 
TEST S E C T I C N  PONER 

1 9  CENTRAL HEATERS: 249.3 KW (24.6 KW/M/ROD) < 7 .5  KW/FT/ROO) 
12 EDGE HEATERS: 156.1 KW (24.4 KW/M/ROD) ( 1.4 KW/FT/RODI  
T O T A L <  31 l iEATERS 1: 405.4 KW 

TEST SECT I C N  I N L E T  TEMPERATURE : 
T E S T  S E C T I C N  O L T L E T  TEMPERATURE : 

HEAT BALANCE: 

537 DEG C ( 999 D E G  F) 
637 DEG C (1179 D E G  F) 

HEAT I N P U T  FROM 5 1  F U E L  P I N  SIMULATORS:  
HEAT ABSORBED BY SODIUM= 

16 O F  INPUT HEAT ACCOLNTED FOR: 
FLOW X S P o h E A T  X ( T S  OUT TEMP - T S  I N  TEMP) 

INSTRUMENT 20-SEC 
AVG 

HEATER POW ER-CEhTSAL F GO S<KW) 
HTR POWEU XN R C E  1 13.1 
HTR POWER I N  RODS 8,9910 39.5 
HTR POWER I N  R O E S  14915.16 39.2 
HTR PCWER I N  GCDS 2.3911.19 52.5 
HTR POWER I N  ROCS 596913917 52.4 
PTR POWER I N  RODS 497912.18 52.5 

HEATER POWER-EDGE R@DS<KW) 
HTR POWER I N  GODS 30.31 25.5 
HTR POWER I N  ROES 24925.27928 51 0 8  
HTR POWER I N  GODS 33.34 26.1 
HTR POWER I N  RODS 21.22.36.37 52.7 

FLOWS 
T E S T  S E C T I C N < T S )  FLCW I N < C P M )  59.5 
T S  FLOW O U T t G F M )  60.5 
T S  BYPASS FLCW(CPP)  -0.8 
LOOP FLOW TOTAL(GPM)  58.4 
R A D I A T O R  A I R  FLOC<CFM)  16.9 

PRESSURES 
T S  IN P R E S I < F I I G )  62.1 
T S  OUT P R E S S ( P S I G 1  7. 0 
PUMP OUT P R E I S ( P I 1 G )  59.4 
T S  L I N E  PRESS I N < P S L G )  62.7 
EXP TANK ARGCN P R E S I ( P S 1 G )  3.3 
T S  B Y P  L I N E  PRESS I h ( P S I G 1  63. 6 
T S  6 Y P  L I N E  PRESS O U T < P S I G )  7.2 

S T  0 
DEV 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0. 1 
0.2 
0.2 
0.4 
0.7 

0.1 
0.1 
0.1 
0.1 
0.0 
0. 1 
0.1 

405.4 KW 

391.0 KW 
96.5 % 
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Test 1 2 ,  run 107 (continued) 

I N S  TR UMENT 2 0 - S E C  
A VC 

LO OP THE RM OCO UPL E S 
TEST SECT INLET WELLtDEG F )  999 2 
TEST SECT CUTLET k E L L ( 0 E G  F )  117903 
PUMP I N  P I P E  W A L L  TC 994.4 
P U M P  OUT P I P E  kALL TC 992.9 
RAD I N  PIPE W A L L  TC 1086.9 
RAD OUT P I P E  WALL TC 996.0 

+-EATER I N T E R N A L  THERMOCOUPLES 
HTR TC I N  PTR 08912AR I N ( D E G  F) 1180.4 
HTR TC I N  FTR 13r12AB I N  
HTR TC I N  PTP lE912AB I N  
HTR TC I N  HTR 2fr12AB I N  
HTR TC I N  HTR OEs12BC I N  
HTR TC I N  PTR 13912BC I N  
HTR TC I N  HTR lE912BC I N  
HTR TC I N  HTR 22912BC I N  
HTR TC I N  HTR CS.15AB I N  
HTR TC I N  FTR 10.15AB I N  
HTR TC I N  FTR 16.15BC I N  
HTR TC I N  PTR 25915BC I N  
HTR TC I N  HTR 02.15.1 I N  
HTR TC I N  WTR 03.1501 I N  
HTR TC I N  FTR 06915.1 I N  
HTR TC I N  +-TR 15.15.1 I N  
HTR T C  I N  F I R  24915.1 I N  
HTR TC I N  FTR 33.1511 I N  
HTR TC I N  HTR 36.15.1 I N  
HTR TC I N  HTR 02915.4 I N  
HTR TC I N  t T R  0,7*15.4 I N  
HTR TC I N  hTR O€*l5r4 I N  
HTR TC I N  FTR 15.15-4 I N  
HTR T C  I N  HTR 24915.4 I N  
HTR TC I N  HTR 33,1504 I N  
HTR TC I N  FTR 34.1214 I N  
HTR TC I N  HTR 36.15.4 I N  
HTR TC I N  FTR 02.1506 I N  
HTR TC I N  HTR 03.1506 I N  
HTR TC I N  +TR C6.15.E I N  
HTQ TC I N  HTR 15.15.6 I N  
HTR TC I N  HTR 54915.6 I N  
HTR TC I N  HTR 33915.6 I N  
HTR TC I N  HTR ,1491506 I N  
HTR TC I N  FTR 36915.6 I N  
HTR TC I N  b T R  03.15-9 I N  
HTR TC I N  HTR C6.15r9 I N  
HTR TC I N  HTR 15.1509 I N  
HTR TC I N  HTR 24915.4 I N  
HTR TC I N  HTR 33r15.S I N  

1169.3 
1182. 2 
1175.2 
1173.8 
1171.1 
1183.0 
1172.2 
1215.5 
1207.0 
1196.6 
1193.1 
1234. 3 
1239.3 
1236. 2 
1225. 1 
1201.7 
1201 03 
1199.4 
1240.3 
1236.2 
1241.1 
1213.7 
1216.9 
1203. 1 
1198.1 
1197.7 
1240.1 
1230.9 
1253.5 
1211.2 
1213.6 
1203.6 
1198.9 
1188.7 
1221 09 
1253.2 
1206.2 
121502 
1199.5 

STD NORMAL I ZED 
DEV TEMP 

0 .5  
0.4 
0.1 
0.3 
0.2 
0. 2 

0.3 
0.4 
0 03 
0 03 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.6 
0 06 
0-4 
0 04 
0.4 
0.3 
0.3 
0.4 
0.4 
0.3 
0.3 
0.1 
0.4 
0.7 
0 . 3  
0.5 
0.5 
0.3 
0.3 
0.2 
0.3 
0.4 
0.1 
0.6 
0.4 
0.3 
0.3 
0.2 

1.01 
0.94 
1.02 
0.98 
0 e 9 7  

0.95 
1.02 
0.96 
1.20 
1.15 
1.10 
1 a08 
1-31 
1.33 
1.32 
1.25 
1.12 
1.12 
1.11 
1-34 
1.32 
1.34 
1.19 
1.21 
1-13 
1.10 
1-10 
1.34 
1.29 
1.41 
1.18 
1.19 
1.13 
1.11 
1.05 
1.24 
1.41 
1.15 
1.20 
1.11 
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T e s t  12, run LO7 (continued) 

INSTRUMENT 

HTR T C  I N  HTR 34915.9 I N  
HTR T C  I N  HTR 36.15.9 I N  
HTR T C  I N  t-TR 04.1601 I N  
HTR TC I N  t-TR 05.16-1  I N  
HTR T C  I N  HTR C7.16.1 I N  
HTR T C  I N  WlR 21r10.1 I N  
HTR TC I N  FTR 27.1601 I N  
HTR TC I N  PTR 04.1604 I N  
HTR TC I N  t-TR 05,1604 I N  
HTR T C  I N  HTR 07,1604 I N  
HTR T C  I N  FTR 21916.4 I N  
HTR T C  I N  PTR 27.1604 I N  
HTR TC I N  kTR 04,1606 I N  
HTR T C  I N  PTR 05.1606 I N  
HTR T C  I N  hTR O l r l 6 0 6  I N  
HTR f C  I N  HTR 21.1606 I N  
HTR T C  I N  HTR 27.16-6 I N  
HTR T C  I N  hTR C4s16.4 I N  
HTR T C  I N  PTR C7rlE.9 I N  
HTR T C  I N  P,TR 2 1 r l t . S  I N  
HTR T C  I N  HTR 27916.9 I N  
HTR TC I N  C.TR l l . 1 B A B  I N  
HTR T C  I N  FTR 12r lEAB I N  
HTR T C  I N  hTR 1 4 r 1 8 A B  I N  
HTR TC I N  HTR 70,lEAB I N  
HTR TC I N  HTR 11918BC I N  
HTR TC I N  HTR 12918eC I N  
HTR T C  I N  FTR 14,leBC I N  
HTR T C  I N  HTR 17.leBC I N  
HTR T C  I N  PTR ?C. lBBC I N  

W I R E  WRAP THERMCCGUPLES 
W W  TC O N  HTR 12.-1 IN(DEG F )  
W W  TC O N  HTR 16s-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC O N  HTR 16rOS I N  
W W  TC O N  HTR 04.11 I N  
W W  TC O N  HTR 05.11 f N  
W W  TC O N  HTR 12.11 I N  
W W  TC O N  HlR 17.11 I N  
W W  T C  O N  H l R  2.5911 I N  
W W  TC O N  HTR -71.11 I N  
W W  TC O N  HTR 0 2 ~ 1 2  IN 
W W  TC O N  HTR 1 1 ~ 1 7  I N  
W W  TC O N  HTR 1 2 9 1 2  I N  
W W  TC O N  HTR 15.15 I N  
W W  TC O N  HTR 17.12 I N  
W W  T C  O N  HTR 2Z.12 I N  
W W  TC O N  HTR C1.15 I N  
WW TC O N  HTR 03.15 I N  

NORMAL I ZE 0 EO-SEC ST D 
A V G  DEV TEMP 

1195.4 
1185.6 
1238.7 
1239.6 
1241.3 
1207.3 
1212.8 
1241 1 
1241.2 
1241.9 
1 2 1 2 0 8  
1217.8 
1237.5 
1240.2 
1230.7 
1214.5 
1212.8 
1235.0 
1230.9 
121206 
1208.2 
1239.3 
1227. 9 
1201.4 
1241.1 
1239.8 
1227.8 
1203.4 
1234.2 
1229.2 

1001.1 
1003-7  
1021.0 
1101 07 
112801 
111409  
1121 02 
1117-8  
1111 0 5  
1113.1 
1140. 1 
1143.7 
113801  
1139.5 
1138.8 
1130.7 
1162.1 
1158.8 

0.4 
0.4 
0.3 
0.4 
0.5 
0.5 
0 . 3  
0.3 
0 0 3  
0.2 
0.2 
0.2 
0.4 
0.3 
0.4 
0.3 
0.2 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.1 
0 . 5  
0.4 
0.5 
0.4 
0.4 

0.4 
0.4 

17.7 
0.3 
0.4 
0.2 
0.4 
0.4 
0.3 
0.3 
0.5 
0.6 
0.2 
0.4 
0.4 
0.6 
002 
0.5 

1.09 
1.03 
1.33 
1.33 
1 e34 
1 - 1 6  
1.19 
1 - 3 4  
1 -34  
1.35 
1.19 
1 - 2 1  
1-32 
1.34 
1.29 
1.20 
1.19 
1.31 
1.29 
1.18 
1.16 
1.33 
1.27 
1.12 
1.34 
1.34 
1-27 
1.13 
1 - 3 0  
1-28 

0.01 
0.02 
0.12 
0.57 
0.72 
0.64 
0.68 
0 066 
0.62 
0.63 
0.78 
0.80 
0 077 
0.78 
0 077 
0.73 
0.90 
0.89 
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T e s t  1 2 ,  run 107 (continued) 

I N S TR UM E N T 

W W  T C  ON HTR CE.15 I N  
W W  T C  ON HTR 10.15 I N  
WW TC O N  HTR 15.15 I N  
W W  T C  ON HTR 15.15 I N  
W W  T C  ON HTQ 25.15 I N  
W W  TC O N  WTR ZE.15 I N  
W W  TC ON HTR 01.17 I N  
W W  TC A J  HTR 02.17 I N  
W W  T C  O P  HTR 02.17 I N  
W W  TC ON HTR 08917 I N  
W W  T C  ON HTR 10.17 I N  
W W  T C  O N  HTR 11.17 I N  
W W  T C  ON h T R  l e e 1 7  I N  
W W  TC O N  HTR 19.17 I N  
W W  T C  ON HTR 21.17 I N  
W W  T C  ON HTR 22.17 I N  
W W  TC ON HTR 22.17 I N  
WW T C  ON HTR 27.17 I N  
W W  TC ON WTR 0E.14 I N  
W W  T C  A J  HTR 07.15 I N  
W W  T C  O P  HTR 07.1'2 I N  
W W  T C  ON HTR 04.19 I N  
WW T C  ON HTR 14.14 I N  
W W  TC ON HTR 18.19 I N  
W W  T C  ON HTR 27.14 I N  
W W  T C  ON HTR 20.19 I N  
W W  T C  O N  HTR 54.15 I N  
W W  T C  ON HTR 26.15 I N  
W W  T C  O N  HTR 37.15 I N  
WW T C  ON HTR 05.21 I N  
W W  T C  ON HTR 06.21 I N  
W W  T C  ON HTR 21.21 I N  
W W  TC ON HTR 24.21 I N  
W W  TC ON HTR 25.21 I N  
W W  T C  ON HTR 27.21 I N  
W W  TC ON HTR 3C.21 I N  
W W  T C  ON HTR 22-21 I N  
W W  T C  ON HTR 34.21 I N  
WW TC ON HTR 04.22 I N  
W W  TC ON HTR C9.23 I N  
W W  TC ON HTR 14.25 I N  
W W  T C  ON HTR 5 4 . 2 5  I N  
W W  TC ON HTR 28.22 I N  
W W  TC O N  HTR 21.22 I N  
W W  TC O N  ROD 01.25 I N  
W W  TC ON ROD 02.25 I N  
W W  T C  ON RCD 05.25 I N  
W W  T C  ON ROD 0 € . 2 E  I N  
W W  TC O N  ROO 14.25 I N  
W W  T C  ON ROO 04.27 I N  
W W  T C  ON ROD 07.27 I N  

20-SEC STD NORMAL I ZED 
A V G  DEV TEMP 

1154.4 
1152.4 
1157.1 
1155.7 
1129.2 
1100.6 
1179.5 
1 1 7 1  08 
1178.7 
1165.1 
11 6 1  -4 
1162.8 
1168.8 
1169.7 
1168.2 
1 1 7 1  0 4  
1121 08 
1147.0 
1216.8 
1187.4 
1196. 8 
1 179.1 
1172 07 
1183.9 
1128.2 
1 1 4 1  02 
1173.1 
116707 
1141 08 
1228.6 
1228.4 
1166.7 
1153.8 
1146.5 
1162.1 
1185.4 
1193.7 
1170.9 
1214.0 
1192.0 
1192.5 
115507 
117405 
1155.7 
1219.5 
1 1 9 1  02 
1202.0 
1154 05 ,  
1172.1 
1192.0 
1213.7 

0.4 
0.5 
0.3 
0.4 
0 .4  
0.4 
0.5 
0.6 
0.4 
0.4 
0.5 
0.6 
0.3 
0.4  
0.5 
0.4 
0.5 
0.4  
0.4 
0.6 
0.5 
0.4 
0.3 
0.4 
0.2 
0.4 
0.4 
0.4 
0 0 4  
0.2 
0.4 
0.4 
0.3 
0.4 
0.2 
0.4 

0 . 5  
0.4 
0.5 
0.3 
0.4 
0.4 
0.2 
0.4 
0.2 
0.4 
0- 1 
0.3 
0.3 
0.2 
0.3 

0.86 
0.85  
0.88 
0.87 
0.72 
0.56 
1 .OO 
0.96 
1.00 
0.92 
0.90 
0.91 
0.94 
0.95 
0.94 
0.96 
0.68 
0.82 
1.21 
1.04 
1.10 
1.00 
0.96 
1.03 
0 072 
0 079 
0.97 
0.94 
0.79 
1.27 
1.27 
0.93 
0.86 
0-82 
0.90 
1.03 

1.08 
0.95 
1.19 
1.07 
1.07 
0.87 
0 097 
0.87 
1.22 
1.07 
1.13 
0086 
0.96 
1-07 
1.19 
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Test 1 2 ,  run 107 (continued) 

I N S  TR UMENT 

W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON RCD 
w w  TC ON ROD 
W W  TC ON RCD 
W W  TC ON RCD 
W W  TC ON RCD 
W W  TC ON ROD 
W W  TC ON ROO 
W W  TC ON R@D 
W W  TC ON RCD 
W W  TC ON RCD 
W W  TC ON ROD 

W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC ON RCD 

w w  TC ON R a D  

12.27 I N  
16927 I N  
18.27 I N  
C'S92S I N  
Of592S I N  
10.2s I N  
01.27 I N  
C2.27 I N  
O E . 2 7  I N  
14.37 I N  
04 .51  I N  
07.51 I N  
12.51 I N  
le951 I N  
l e e 5 1  I N  
02.63 I N  
C 6 . 6 3  I N  
10.63 I N  

20-SEC 
AVG 

116803 
1153.4 
1166.7 
1202.4 
1204.3 
1168.8 
1207.2 
1179.8 
1165.8 
1188.1 
1188.8 
1194.6 
1172.6 
1175.5 
1170.5 
1192.0 
1184.5 
1182.0 

DUCT THERMOCOUPLES 
DUCT W A L L  T C s C k  2e.19 I N ( D E G  F) 1114.5 
DUCT W A L L  T C e C H  52.19 I N  1 1 1  8.5 
DUCT W A L L  TCqCH 28.21 I N  1137.3 
DUCT C A L L  T C * C P  43.21 I N  1139.8 
DUCT WALL TCgCt- 44.21 I N  113702 

TEST S E C T 1  ON h O L  S I N G  THERMOCOUPLES 
T S  SHELL-BCT(0EG F )  1006.2 
TS GUARD HTR-B@T 929.5 
TS HTR-BOT €46.4 
T S  SHELL-LCW CTR 1108.4 
T S  GUARD HTR-LOW CTR 1069.4 
TS HTR-LOW CTR 946 3 
TS SHELL-UP CTR 1167.3 
T S  GUARD HTR-UP CTR 1082.3 
T S  HTR-UP CTR 995.2 
T S  SHELL-TCP 1176.7 
TS GUARD HTR-TOP 1109.2 
T S  HTR-TOP 1020.9 

REFERENCE BOX ThERMCCOLPLES 
150 DEG R E F  EOX l(DEG F)  150 04 
150 DEG R E F  € O X  2 15109 
150 DEG R E F  EOX 2 154. 1 
150 DEG R E F  ECX 4 152.4 
150 DEG R E F  ECX 5 149.9 

MISCELLANEOUS 
SOD PUMP S P E E C t R P M )  2270.1 
E X P A N S I O N  TANK L E V E L ( %  F U L L )  73.4 

NORMAL1 ZED 
TEMP 

S T  D 
DEV 

0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0 .4  
0.4 
0.3 
0.3 
0.4 
0.3 
0 . 3  
0.3 
0. 2 
0.2 

0.94 
0.86 
0.93 
1.13 
1.14 
0.94 
1.15 
1.00 
0.92 
1.05 
1.05 
1.08 
0 096 
0.98 
0.95 
1-07 
1.03 
1.01 

0.4 0.64 
0.4 0.66 
0.2 0.77 
0.2 0.78 
0.3 0.77 

3.0 
0.7 
0 . 5  
0.2 
0.2 
0.7 
0.4 
0.4 
0.3 
0.4 
0.2 
0 . 3  

0.2 
0.4 
0.4 
0.4 
0.4 

30.7 
0.1 
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TEST S E R I E S  l O ( B U N D L E  TEST 12 RUN 109 03/15/78 10 56 18 

L 

COND I T  IONS : 
T E S T  S E C T I C N  FLOW: 3.77 L I S  ( 5 9 . 6  GPM) 
TEST S E C T I C N  PCWER 

19 CENTRAL kEATERS: 285.3 KW (28.1 KW/M/ROD) ( 8.6 KW/FT/ROD) 
12 EDGE HEATERS: 178.6 KW (27.9 KW/M/ROD) ( 8.5 KW/FT/ROD) 
T O T A C ( 3 1  h E A T E R S ) :  464.0 KW 

TEST S E C T I C N  INLET TEMPERATURE: 
TEST SECTXCN OUTLET VEMPERATURE: 

595 DEG C (1102 DEG F) 
710 DEG C (1310 DEG F) 

HEAT BALANCE: 

HEAT I N P U T  FROM 31 FCEL P I N  SIMULATORS: 464.0 KW 
HEAT ABSORBED B Y  SCDIL'M= 

F L O W  X SPoHEAT X (1s OUT TEMP - T S  I N  TEMP) 443.5 KW 
% O F  I N P U T  HEPT ACCOLNTED F O R :  

INSTRUMENT 

HEATER POWER-CENTRAL RCDSCKW) 
HTP PCWER I N  ROD 1 
HTR POWER I N  R O D S  E3.9.10 
HTR POWER I N  R C D S  14.15.16 
HTR POWER I N  RODS 2.3.11.19 
HTR POWER I N  ROOS 5.6.13.17 
HTR POWER I N  R C C S  4.7.12.18 

HEATER POWER-EDGE ROOS<KW 1 
HTR POWEP I N  GODS 30.31 
HTX POWER I N  R @ D S  24.25.27.28 
HTR POWER I N  R O D S  32.34 
HTR POWER I N  RODS 21922936.37 

F L O W S  
TEST S E C T I C N ( T S )  FLOW I N ( G P M 1  
T S  FLOW OUT(GPM 1 
TS BYPASS FLOW(GPlu) 
LOOP F L O W  TOTALC GPM 1 
RADIATOR A I R  FLCln(CFM1 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
TS OUT P R E f S ( P f 1 G )  
PUMP OUT P R E I S ( P S I G 1  
TS L I N E  PRESS I N ( P S 1 G )  
EXP TANK ARGCN PRESS(PS1G.) 
T S  BYP L I N E  PRESS I N t P S I G )  
T S  B Y P  L I N E  PRESS O C T ( P S 1 G )  

95.6 % 

2 0-SEC 
A V G  

15.0 
45 03 
44 09 
60. 1 
60.0 
60.0 

29.3 
59.2 
29.9 
60.3 

59.6 
60.9 
-0.5 
58.7 
16.6 

58.3 
7. 0 

55.7 
58.9 
3.5 
59.9 
7.2 

STD 
D E V  

0.0 
0.0 
0.0 
0 .0  
0 . 0  
0 . 0  

0.0 
0. 0 
0 . 0  
0.0 

0.1 
0.2 
0.1 
0.4 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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Test 12, run 109 (continued) 

I N S TR U M  E NT 20-SEC STD NORMAL1 ZED 
A V G  DEV TEMP 

LOOP THERMOCOljPLES 
TEST SECT INLET kELL(DEG F )  1103.0 0.6 
TEST SECT CUTLET %ELL(DEG F )  1310.3 0.4 
PUMP I N  P I P E  WALL TC 1098.2 0.4 
PUMP OUT P I P E  W A L L  TC 1095.9 0.1 
PAD I N  P IPE WALL TC 1208.0 0.4 
RAD OUT P I P E  WALL TC 1099.1 0.3 

HEATER INTERNAL TkERMOCGUPLES 
HTR TC I N  kTR 08.12A6 IN(DEG F )  
HTR TC I N  PTR 13912AB I N  
HTR T C  I N  I-TR lEs12AB I N  
HTR TC I N  PTR 22r12AB I N  
HTR TC I N  hTR CE.12BC I N  
HTR TC I N  HTR 13,12@C I N  
HTR T C  I N  FTR lE912BC I N  
HTR TC I N  I-TR PS.129C I N  
HTR f C  I N  FTR C5.15AB I N  
HTR TC I N  kTR lO.15AB I N  
HTR TC I N  PTR 16.158C I N  
HTR T C  I N  hTR 25r15BC I N  
HTR TC I N  k T A  0 2 r l 5 . l  I N  
HTR T C  I N  HTR 03.1501 I N  
HTR TC I N  t-TR 06.15.1 I N  
HTR T C  I N  HTR 1 5 r l 5 . 1  I N  
HTR TC I N  HTR 24915.1 I N  
HTR TC I N  I'TR ?3*15 . l  I N  
HTR TC I N  hTR 2 6 r l 5 . 1  I N  
HTR TC I N  HTR 02.1504 I N  
HTR TC I N  HTR 03.1504 I N  
HTR T C  I N  kTR 06915.4 I N  
HTR TC I N  k T R  15,1504 I N  
HTR TC I N  FTR 24.1214 I N  
hTR TC I N  HTR 33.1514 I N  
HTR TC I N  HTR 34.1504 I N  
HTR TC I N  PTR 36915.4 I N  
HTR T C  I N  HTR 02.1506 I N  
HTR TC I N  h T R  03.15.6 I N  
HTR T C  I N  PTR C6915.6 I N  
HTR TC I N  kTR 15.1506 I N  
kTR TC I N  I-TR 24,1506 I N  
HTR TC I N  hTR 33.1506 I N  
HTR TC I N  HTR 34.1506 I N  
HTR TC I N  HTR 36915-6  I N  
HTR TC I N  k T R  03.1504 I N  
HTR TC I N  PTR 06.1504 I N  
HTR TC I N  kTR 15915.9 I N  
HTR TC I N  kTR 24.1509 I N  
hTR TC I N  FTR 33,1505 I N  

1310.2 
1298.5 
1313.9 
1303.9 
1301 0 7  
1300.6 
1315.1 
130004  
1351 0 
13401 1 
1331 00 
1324.9 
1376. 5 
1378. 7 
1376.1 
1363.1 
1 3 3 5 0 3  
1336.5 
1334.2 
1390.9 
1373.1 
1381 0 9  
1348.9 
1354.8 
1338.9 
1331 0 4  
1332.7 
1389.6 
1367. 4 
1402.1 
1345.2 
1349.6 
1338.2 
1333.4 
1322.3 
1355.9 
1401.1 
1340.9 
1352.8 
1333.6 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.5 
0.4  
0 . 5  
0.3 
0.6 
0 06 
0.4 
0 0 4  
0.4 
0.4 
0.4 
0.5 
0.6 
0.6 
0.5 
0.4 
0.4 
0.9 
0.4 
0.5 
0.6 
0.5 
0-3 
0 0 5  
0.3 
0. 5 
0.1 
0-6 
0.4 
0.4 
0.3 
0.4 

1.00 
0.94 
1.02 
0 097 
0.96 
0.95 
1.02 
0.95 
1.20 
1.14 
1.10 
1.07 
1.32 
1.33 
1.32 
1.25 
1.12 
1.13 
1.12 
1.39 
1.30 
1.35 
1.19 
1.21 
1.14 
1.10 
1.11 
1.38 
1.28 
1.44 
1.17 
1.19 
1.13 
1.11 
1.06 
1.22 
1.44 
1.15 
1.21 
1.11 
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109 (cont inued)  

I NS TR UME hT 

HTR TC I N  WTR 34,150s I N  
HTR TC IN rm 36*15.~ IN 
HTR TC I N  kTR 04.1601 I N  
HTR TC I N  HTR C5.1E.1 I N  
HTR TC I N  HTR 07~16.1 I N  
HTR TC I N  HTR 21.16.1 I N  
HTR TC I N  FTR 27.16.1 I N  
HTR TC I N  HTR 04.1604 I N  
HTR TC I N  FTR 05,16.4 I N  
HTR TC I N  I-TR 07rlE.4 I N  
HTR TC I N  kTR 21.1604 I N  
HTR TC I N  kTR f7.1E.4 I N  
HTR TC I N  kTR 04.16.6 I N  
HTR TC I N  HTR C5r16.6 I N  
HTR TC I N  HTR 07,1606 I N  
HTR TC I N  PTR 21.1606 I N  
HTR TC I N  HTR 27916.6 I N  
HTR TC I N  HTR 04r16.9 I N  
HTR TC I N  FTR 0791t5.5 I N  
HTR TC I N  PTR 21916.9 I N  
HTR TC I N  HTR 27.1609 IN 
HTR TC I N  HTR l l r l E A B  I N  
HTR TC I N  I-TR 12,lEAB I N  
HTR TC I N  HT4 14.18AB I N  
HTR T C  I N  PTR 20,lEAB I N  
HTR TC I N  PTR llrl8BC I N  
HTR TC I N  hTR 129leBC I N  
WTR TC I N  ETR 14.lEBC I N  
HTR TC I N  HTR 17,188C I N  
HTR TC I N  HTR 3O.leBC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC ON HTR 12.-1 IN(DEG F )  
W W  TC ON HTR 16.-1 I N  
H W  TC ON HTR 12.01 I N  
W W  TC ON HTR 16.05 I N  
W W  TC ON HTR 04.11 I N  
W W  TC ON HIR 05.11 I N  
W W  TC ON HTR 12.11 I N  
W W  TC ON HTR 17.11 I N  
W W  TC ON HTR EEtll I N  
W W  T C  O N  HTR 31.11 I N  
W W  TC ON HTR 03.12 I N  
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 12.13 I N  
W W  TC O N  HTR 15.13 I N  
W W  TC ON HTR 17.12 I N  
W W  TC ON HTR 22.13 I N  
W W  TC ON HTR OlrlZ I N  
W W  TC ON HTR 0 3 ~ 1 5  I N  

20-SEC 
AVG 

1329.2 
1318.4 
138005 
1378.9 
1383 5 
1343.4 
1349.4 
1383.5 
13EO.7 
1383. 7 
1349.3 
1355.2 
137800 
1380.2 
1370.4 
1349.4 
1347.3 
1375.2 
1270 0 
1346.8 
1341.7 
1379.9 
1366.8 
1338.5 
1379.9 
13801 1 
1366.7 
1341.0 
1373. 6 
1368.3 

1105.6 
1108.1 
1125. 1 
1220.6 
1251 1 
1234.5 
1243.1 
1238.7 
1230.0 
1232.6 
1263.4 
1268.7 
1262.2 
1265.4 
1263.2 
1253.9 
1289.7 
1285.8 

STD NORMAL 1 ZED 
DEV TEMP 

0.5 
0.4 
0.3 
0.3 
0.7 
0.4 
0.2 
0.4 
0.3 
0 . 5  
0.1 
0 .3  
0 . 5  
0.4 
0.3 
0.3 
0.4 
0.4 
0.5 
0.3 
0.2 
0.5 
0.4 
0.4 
0.3 
0 . 5  
0.5 
0 .!5 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.2 
0.6 
0.3 
0.4 
0.3 
0.5 
0.5 
0.4 
0.4 
0.4 
0.6 
0.3 
0.5 

1.09 
1.04 
1-34 
1.33 
1.35 
1.16 
1.19 
1.35 
1.34 
1.35 
1.19 
1.22 
1.33 
1.34 
1.29 
1.19 
1.18 
1.31 
1.29 
1. 18 
1.15 
1-34 
1.27 
1.14 
1.34 
1.34 
1.27 
1.15 
1.31 
1.28 

0.01 
0.02 
0.11 
0.57 
0.71 
0.63 
0.68 
0.65 
0.61 
0.63 
0.77  
0.80 
0.77 
0.78 
0.77 
0 073 
0.90 
0.88 
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T e s t  12, run 109 (cont inued)  

INSTRUMENT 

W W  T C  ON HTR CE.15 
W W  TC ON HTR 10.15  
W W  T C  ON HTR 12.15 
W W  TC ON HTR 19.15  
W W  T C  O N  HTR 25-15  
W W  T C  ON HTR 26 .15  
W W  T C  ON HTR 01.17  
W W  TC A J  HTR 02.17 
W W  TC O P  HTR 02.17 
W W  T C  O N  HTR 08.17 
W W  TC ON HTR 10.17  
W W  T C  ON HTR 1 1 . 1 7  
W W  T C  ON HTR 18.17 
W W  TC ON HTR 1 4 . € 7  
W W  TC ON HTR 21 .17  
W W  TC ON HTR 5 2 . 1 7  
WW T C  O N  HTR 22.17  
W W  T C  ON HTR 37.17 
w w  TC ON HTR 06.1s 
W W  TC A J  HTR 07.1s 
W W  T C  O P  H I R  C791S 
W W  TC ON HTR 09.19 
W W  TC O N  HTR 14.15 
W W  TC ON HTR 18.15  
W W  TC O N  HTR 27.19 
W W  T C  ON HTR 20.1s 
W W  TC ON HTR 2 4 - 1 5  
W W  TC ON HTR 2 € . 1 S  
W W  TC ON HTR 27.19  
W W  T C  ON HTR 05.21 
W W  T C  ON H T R  06.21 
W W  T C  ON HTR 21.21  
W W  TC O N  HTR 54.21  
W W  TC ON HTR 25.21 
W W  TC ON HTR 27.21  
W W  TC ON HTR 20.21 
W W  TC ON HTR 31.21  
W W  TC O N  HTR 34.21  
W W  T C  O N  HTR (14.22 
W W  T C  ON HTR C4.23 
W W  TC ON HTR 14.27  
W W  TC ON HTR 24.27  
W W  TC ON HTR 58-23 
W W  TC ON HTR 21 .22  
W W  TC O N  ROD 01 .25  
W W  TC ON ROD 02.25  
W W  T C  ON ROD C 5 . 2 5  
W W  T C  O N  ROD 0 8 . 2 5  
W W  TC ON RCD 14.25  
W W  TC ON ROD 04 .27  
W W  T C  ON RCD 07.27 

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

2 0-SEC 
A VG 

1280.0 
1279.6 
1285.1 
1282.3 
1252.3 
1217.0 
1313.6 
1303.2  
131 1 .7  
1294.7 
1289.9 
1291 0 7  
1295.8 
1297.6 
1294.9 
129901 
1244.1 
1271 08 
1354.8 
132208 
1335.4 
1313.7 
1301.8 
1314.0  
1245.9 
1264 0 2  
1304.2 
1295.3 
1265.8 
1368.5 
1367.8 
1293.2 
1277.2 
1268.9 
1291 0 5  
1316.9 
1328.9 
1301.9 
1354.7 
1329. 1 
1326.4 
1281 0 2  
1299.3 
1281.2 
1357.7 
1322.2 
1335.8 
1282.0 
1299.5 
1326 0 
134805 

ST D 
DEV 

0.5 
0 . 5  
0.4 
0.4 
0 . 4  
0 0 4  
0 . 4  
0.5 
Om4 
0.4 
0.5 
01 5 
0.4 
0.5 
0 . 6  
0 . 4  
0 . 5  
0.4 
0 . 5  
0.7 
0.4  
0.5 
0 . 5  
0 . 4  
0.4 
0.4 
O m 4  
0.3 
0.4 
0 .4  
0 . Q  
0 8 4  
0.4 
0.5 
0.4 
0.4 
0 . 5  
0.4 
0.5  
0.4 
0.4  
0 . 2  
0.5 
0 . 3  
0 . 4  
0.3 
0 .1  
0 . 2  
0 0 4  
0 0 4  
0.2 

NORMAL I ZED 
TEMP 

0 . 8 5  
0 .85  
0 0 8 8  
0 .87  
0 .72  
0 .55  
1.02 
0 .97  
1.01 
0 .92  
0.90 
0.91 
0.93 
0.94 
0 . 9 3  
0 . 9 5  
0 .68  
0 .81  
1 . 2 1  
1.06 
1 . 1 2  
1 .02  
0.96 
1.02 
0 .69  
0.78 
0.97 
0.93 
0.79 
1.28 
1.28 
0.92 
0.84  
0.80 
0.91 
1 - 0 3  
1 - 0 9  
0 .96  
1.21 
1.09 
1.08 
0m86 
0.95 
0.86 
1 .23  
1.06 
1 . 1 2  
0 .86  
0.95 
1.08 
1 -18  

. 
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T e s t  1 2 ,  run 209 (cont inued)  

INSTRUMENT 

W W  T C  ON RCD 12.27 I k  
W W  T C  ON ROD 16.27 I N  
W W  TC ON ROD 18.27 I N  
W W  TC ON ROD 03.24 I N  
W W  TC ON ROD 06r2F I N  
W W  TC O N  RCD 10.25 I N  
W W  TC ON ROD 01.27 I N  
W W  TC ON ROD 05.37 I N  
W W  T C  ON RCD C8.37 I N  
W W  TC ON ROD 14.37 I N  
W W  TC ON ROD G4.51 I N  
W W  TC ON ROD 07.51 I N  
W W  TC ON RCD 12.51 I N  
W W  TC O N  ROD lt5.51 I N  
W W  TC O N  ROD le951 I N  
W W  T C  ON ROD 0 3 . E Z  I N  
WW TC ON RCD 0 6 g 6 2  I N  
W W  TC ON ROD 10.E3 I N  

EO-SEC 
A V G  

1295.5 
1280.2 
1295.3 
1339.4 
1337.7 
1295.9 
1344.4 
1312.4 
1295.9 
1215.6 
1321.0 
1328.4 
1300.4 
1307.0 
1301 06 
1327.1 
1317.3 
1312.7 

DUCT THERMOCOUPLES 
DUCT W A L L  TC.CH 3e.19 I N ( D E G  F )  1233.0 
DUCT W A L L  TC,Ck 52.19 I N  1241.1 
DUCT WALL TCICF 2&r21 I N  1261 08 
DUCT WALL TC-CH 43921 I N  1264.0 
DUCT W A L L  TC.C+' 44.21 I N  1259 06 

T E S T  SECT1 ON HOUSING THERMOCOUPLES 
T S  
T S  
TS 
T S  
TS 
T S  
T S  
TS 
T S  
T S  
T S  
TS 

SHELL-6CT ( D E G  F ) 
GUARO HTR-@OT 

SHELL-LOW CTR 
GUARD HTR-LON CTR 
HTR-LOW CTR 
SHELL-UP CTR 
GUARD HTR-UP CTR 
HTR-UP CTR 
SHELL-TOP 
GUARD HTR-TOP 
HT R- TOP 

HTR-BOT 

REFERENCE BOX THERMOCOUPLES 
150 DEG R E F  EOX 1 ( D E G  F)  
150 DEG R E F  EOX 2 
150 DEG R E F  E C X  3 
150 DEG R E F  €OX 4 
150 DEG R E F  EOX 5 

MISCELLANEOUS 
SOD PUMP SPEED(RPM1 
EXPANSION TANK L E V E L < %  FULL) 

1109.3 
1001 07 
900.8 
1222.2 
1162.4 
1011.9 
1293.7 
1175. 1 
1065.5 
1305. 0 
1214.8 
1090.9 

150.4 
152.2 
154.0 
152.4 
151 03 

2205.9 
69.9 

S T D  
DEV 

0.1 
0 03 
0.3 
0.4 
0.3 
0.5 
0.4 
0.4 
0.5 
0.3 
0.4 
0.3 
0.3 
0.4 
0.4 
0.5 
0.3 
0.4 

0.4 
0.2 
0.3 
0.4 
0.3 

3.9 
0.8 
0 . 5  
0.4 
0.4 
0.6 
0.3 
0.4 
0.3 
0.4 
0.4 
0.4 

0.3 
0.3 
0.4 
0.4 
0.1 

32.7 
0.1 

NORMAL1 ZED 
TEMP 

0a93 
0 . 8 5  
0.93 
1.14 
1.13 
0.93 
1.16 
1.01 
0.93 
1.03 
1.05 
1.09 
0.95 
0.98 
0.96 
1.08 
1.03 
1.01 

0.63 
0.67 
0.77 
0 078 
0.76 
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TEST S E R I E S  1 0 ( @ U N D L E  TEST 12 RUN 2 0 3  0 3 / 1 6 / 7 8  11 48 26 

C@ND I T  I O N S  : 
TEST S E C T I D N  FLOW: 1.67 L I S  (26.4 GPM)  
TEST S E C T I C N  F C k E R  

19 CENTRAL VEATERS: 205.4 KW (20 .3  KW/M/ROD) ( 6.2 KW/FT/ROD) 
12 EDGE HEATERS: 128.6 KW ( 2 0 . 1  KW/M/ROD) ( 6.1 KW/FT/ROD) 
T O T A L ( 3 1  HEATEQC):  1 3 4 . 0  KW 

TEST SECT I C N  I N L E T  TEMPERATURE : 
TEST S E C T I C N  OUTLET TEMPERATURE: 

4 7 6  DEG C ( 889 DEG F) 
655 DEG C (1211 DEG F)  

HEAT BALANCE: 

HEAT I N P U T  FROM 2 1  FUEL P I N  SIMULATORS: 334 .0  KW 
HEAT ABSORBED BY SODIUM= 

F L O W  X SPIHEAT % ( T S  OUT TEMP - TS I N  TEMP) 317.0 KW 
% O F  I N P U T  HEAT ACC@LNTED F O R :  94.9 96 

INSTRUMENT 20-SEC STD 
AVG DEV 

HEATER POWER-CENTRAL GCDS(Kk1 
HTR POWER I N  GCD 1 10.8 0.0 
HTR POWER IN RODS a.9.10 32.5 0.0 
HTR POWER I N  R O C S  14915916 32.4 0.0 
HTR POWER I N  GODS 2.3911919 43. 1 0.0 
HTR POWER I N  R O O S  5 9 6 9 1 3 9 1 7  43 03 0.0 
HTR POWER I N  KOOC 497912918 43.2 0.0 

HEATER POWER-EDGE RODS<KW) 
HTR POWER I N  QOD5 30.31 21.1 0.0 
HTR POWER I N  RODS 2 4 9 2 5 , 2 7 9 2 8  42.7 0. 0 
HTR POWER I N  4005 3 3 . 3 4  21.5 0.0 
HTR POWER I N  ROOS 2 1 . 2 2 9 3 6 9 3 7  43.3 0.0 

FLOWS 
TEST S E C T X C N < T S )  FLOW I N < G P M )  26.4 0.1 
T S  F L O W  OUT(GPM1 27.5 0.1 
T S  BYPASS F L C k ( G P M 1  -1 00 0.2 
LOOP FLOW TOTAL(  G P M  25.9 0.2 
R A D I A T O R  A I R  FLO\n(CFM)  10.2 0.4 

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  22.1 0.1 
T S  OUT P R E S S ( P S 1 G )  6.6 O I O  
PUMP OUT P R E I S ( P S I G 1  17.3 0.0 
T S  L I N E  PRESS I N ( P S I G 1  21.2 0. 1 
EXP TANK ARGCN P R E S S < P S I G )  3.1 0.1 
T S  BYP L I N E  PRESS I N I P S I G )  22.4 0.1 
T S  B Y P  L I N E  PRESS O U T ( P S 1 G )  7. 3 0.1 
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T e s t  12, run 203 (continued) 

I NSTR UM ENT 20-SEC STD NORMAL I ZED 
A V G  DEV TEMP 

L O O P  THERMOCOUPLE' 
TEST SECT INLET WELL(DEG F )  889.6 0.6 
TEST SECT OUTLET kECL(DEG F)  1211.8 0.3 
PUMP I N  PIPE kALL TC 885. 9 0.4 
PUMP OUT P I P E  * A L L  TC 883.2 0.3 
RAD I N  PIPE W A L L  TC 1122.4 0.0 
RAD OUT P I P E  W A L L  TC e8403 0.4 

I-EATER INTERNAL TFERMOCOUPLES 
HTR TC I N  t-TR OEsl2AB IN(DEG F) 1148.5 
HTR TC I N  hTR 13912AB I N  1134.8 
HTR TC I N  FTR le.12AB I N  1137.2 
HTR TC I N  HTR 22912AB I N  1143.8 
HTR TC I N  HTR Oe.12RC I N  1144.1 
HTR TC I N  HTR 13912BC I N  1135. 8 
HTR TC I N  t-TR lE912eC I N  1137.4 
HTR TC I N  HTR 229128C I N  1140.8 
HTR TC I N  hTR 04.15AB I N  1219.4 
HTR TC I N  HTR 10.15AB I N  1203.3 
HTR TC I N  HTR 16.15BC I N  1180.9 
HTR TC I N  I-TQ 25915eC I N  1173.1 
kTR TC I N  HTR C291F.l I N  1250.1 
HTR TC I N  HTR 03.1501 I N  12f35.2 
HTR TC I N  t-TR Cd.15-1 I N  1280.1 
HTR TC I N  HTR 15915.1 I N  1231.9 
HTR T C  I N  HTR 24915.1 I N  1194.5 
HTR TC I N  WTR 33915.1 I N  1190.6 
HTR TC I N  HTR 3 6 r l S * l  I N  1179.0 
HTR TC I N  HTR 02915.4 I N  1271 06 
HTR TC I N  HTR 03.1504 I N  1263.4 
HTR TC I N  HTR 06915.4 I N  1285.5 
HIR TC I N  FTR 15925.4 I N  1220.8 
HTR TC I N  I-TR 24.1504 I N  1207. 0 
HTR TC I N  hTR 33.1504 I N  1 1 9 3 - 2  
HTR TC I N  FTR 34.1504 I N  1 1 9 3 - 0  
HTR TC I N  I-TR 36.1504 I N  1 177. 0 
HTR T C  I N  HTR 0291506 I N  1 2 7 0 0 7  
HTR TC I N  HTR 03915.6 I N  1255-  4 
HTR TC I N  HTR C6915.6 I N  1306.4 
HTR T C  I N  FTR 15.1506 I N  1216.6 
HTR TC I N  HTR 24.1506 I N  1202.0 
HTR TC I N  HTR 33935.0 I N  1195.5 
HTR T C  I N  HTR 34,1516 I N  1186.7 
HTR TC IN HTR 26915.6 I N  1166.6 
HTR TC I N  HTR 03915.9 I N  1227.9 
HTR TC IN HTR C6.15.9 I N  1305.0 
HTR TC I N  hT4 15.15.q I N  1209.0 
HTR TC I N  I-TR 24rl5.S I N  1202.5 
HTR TC I N  HTR 2 3 ~ 1 2 . 4  I N  1191 .O 

0 . 5  
0.3 
0.2 
0.3 
0.6 
0.4 
0.4 
0.4 
0 0 4  
0.5 
0.4 
0-3 
0. 6 
0.8 
0.5 
0.4 
0.3 
0.4 
0.4 
0.5 
0.5 
0.8 
0 0 4  
0.4 
0.4 
0.8 
0.4 
0 . 5  
0.3 
0.6 
0.5 
0.2 
0 0 4  
0 . 5  
0.4 
0 0 4  
0.4 
00 5 
0.5 
0.3 

0.80 
0.70 
0.77 
0.79 
0.79 
0.76 
0.77 
0 -78 
1.02 
0.97 
0.90 

1.12 
1.17 
1.21 
1 006 
0.95 
0.93 
0.90 
1.19 
1*16 
1.23 
1.03 
0.98 
0.94 
0.94 

0.88 

0.89 
1.18 
1 - 1 4  
1.29 
1 - 0 1  
0.97 
0.95 
0 - 9 2  
0.86 
1.05 
1.29 
0.99 
0097 
0.94 
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Tes t .  1 2 ,  run 203 (continued) 

INSTRUMENT 

HTR TC I N  HTR 3491C.S I N  
HTR TC I N  HTR 36.15.9 I N  
HTR TC I N  HTR 04,lE.l I N  
HTR TC I N  HTR 05,1601 I N  
HTR TC I N  PTR 07916.1 I N  
HTR TC I N  VTR 21.1601 I N  
HTR TC I N  HTR 27.1601 I N  
HTR TC I N  HTR 04.1604 I N  
HTR T C  I N  HTR C5*1€.4 I N  
HTR TC I N  HTR C7.1604 I N  
HTR TC I N  hTR 21916.4 I N  
bTR T C  I N  VTR 27.1604 I N  

HTR T C  I N  HTR 04.1606 I N  
HTR TC I N  hTR 02.1€.6 I N  
HTR TC I N  HTR 07916.6 I N  
HTR TC I N  hTR 21.1606 I N  
HTR TC I N  HTR 27.1606 I N  
HTR TC I N  HTR 04.1609 I N  
HTR TC I N  VTR 07,1609 I N  
HTR TC I N  FTR 21,1609 I N  
HTR TC I N  HTR 27916.9 I N  
HTR TC I N  HTR llrlEAB I N  
HTR TC I N  HTR 12.lEAB I N  
HTR TC I N  HTR 14rl8A8 I N  
HTR T C  I N  HTR 3C,lEAB I N  
HTR TC I N  hTR ll.18BC I N  
HTR T C  I N  HTR 129lEBC I N  
HTR T C  IN HTR i4.iaec IN 
HTR T C  IN HTR i7.iaac IN 
HTR T C  I N  h T R  30.leBC I N  

WIRE WRAP THERMOCOUPLES 
W W  TC C N  HTR 129-1 INCDEG F) 
W W  TC ON HTR 16.-1 I N  
w w  TC O N  HTR 12-01 IN 
W W  TC ON HTR 1€:,OS I N  
HW TC ON HTR 04.11 I N  
W W  TC ON HTR 05.11 I N  
WW TC ON HTR 12-11 I N  
W W  TC ON HTR 1 7 - 1 1  I N  
W W  TC ON HTR 28-11 I N  
W W  TC ON HTR 31.11 I N  
W W  T C  ON HTR 02.13 I N  
W W  TC ON HTR 11.12 I N  
W W  TC ON HTR 12.13 I N  
W W  TC ON HTR 15.12 I N  
W W  TC ON HTR 17-13 I N  
W W  TC ON HTR 2 2 . 1 Z  I N  
W W  TC ON HTR 01.15 I N  
W W  TC ON HTR 03.15 I N  

2 0- SEC STD NORMAL1 ZED 
A VG DEV TEMP 

1181.1 
1162.2 
1279.4 
1274.0 
1277.0 
1198.3 
1204.4 
1280.9 
1276.3 
1277.3 
1202.1 
1209.4 

1268.7 
1275.5 
126004 
1198.5 
1201.2 
1263.4 
1259.3 
1197.0 
1195. 7 
1268.1 
1247.8 
118807 
1240.8 
1268.0 
1246.5 
1191.6 
1261.8 
1236. 1 

892.3 
895.1 
918.5 
1059.4 
1109.2 
1095.9 
1099. 2 
1092.1 
1082.5 
1072.0 
1128.1 
1138.1 
1126.7 
1131.9 
1126.0 
1109.1 
1181 00 
117907 

0.5 
0 . 3  
0 . 5  
0.5 
0.5 
0.5 
0.3 
0.5 
0.4 
0.7 
0.4 
0.2 

0.2 
0.4 
0.4 
0.3 
0.3 
0.5 
0.7 
0 e4 
0.4 
0.4 
0.4 
0. 3 
0.4 
0.6 
0.5 
0.5 
0.3 
0.2 

0.4 
0.5 
0.3 
0.4 
0.4 
0.1 
0.4 
0.4 
0.3 
0.3 
0.5 
0.6 
0 0 4  
0.4 
0.5 
0.5 
0.4 
0 . 5  

0.90 
0.85 
1.21 
1.19 
1.20 
0.96 
0.98 
1-21 
1.20 
1.20 
0.97 
0.99 

1.18 
1.20 
1.15 
0.96 
0.97 
1.16 
1-15 
0.95 
0.95 
1.17 
1.11 
0.93 
1.09 
1.17 
1.11 
0.94 
1.15 
1.08 

0.01 
0.02 
0.09 
0.53 
0.68 
0 -64 
0.65 
0.63 
0.60 
0.57 
0.74 
0.77 
0.74 
0.75 
0 073 
0.68 
0.90 
0.90 
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Test 12, run 203 (continued) 

. I N S T R  UMENT 

W W  TC O N  HTR C8.15 IN 
W W  T C  O N  HTR 10.15 IN 
W W  TC O N  HTR 15.15 IN 
W W  TC O N  HTR 19.15 IN 
W W  TC O N  HTR 25.15 IN 
W W  TC O N  HTR 3C.15 IN 
W W  TC O N  HTR 01.17 IN 
W W  T C  A J  HTR 02.17 IN 
W W  T C  OP HTR 02.17 IN 
W W  TC O N  HTR C8.17 IN 
W W  TC ON HTR 10.17 IN 
W W  TC O N  HTR 11.17 IN 
W W  T C  ON HTR 1e.17 IN 
W W  T C  O N  HTR 15.17 IN 
W W  T C  ON HTR 21.17 IN 
W W  T C  ON HTR 22.1i IN 
W W  TC ON HTR 72.17 IN 
W W  T C  O N  HTR 37917 IN 
W W  T C  O N  HTR O E s l S  IN 
W W  TC A J  HTR 07.19 IN 
W W  T C  O P  HTR 07.19 IN 
W W  T C  ON HTR C9.19 IN 
W W  TC O N  HTR 14,SS IN 
W W  TC ON HTR 18.15 IN 
W W  TC O N  HTR 27.19 IN 
W W  TC O N  HTR 20.19 IN 
W W  T C  O N  HTR 54.15 IN 
W W  TC ON HTR 26.15 IN 
W W  TC O N  HTR 27.15 IN 
W W  T C  O N  HTR 05.21 IN 
W W  T C  O N  HTR CE.21 IN 
W W  T C  O N  HTR 21.21 IN 
W W  T C  O N  HTR 24.21 IN 
W W  TC ON HTR 25.21 IN 
W W  TC O N  HTQ 27.21 IN 
W W  TC O N  HTR 30.21 IN 
W W  TC O N  HTR 33.21 IN 
W W  TC O N  HTR 24.21 IN 
W W  T C  O N  HTR 04.21 IN 
W W  TC ON HTR 09.23 IN 
W W  T C  O N  HTR 14.23 IN 
W W  T C  O N  HTR 24.22 IN 
W W  TC O N  HTR 28.22 IN 
N W  T C  O N  HTR 31.22 IN 
W W  TC O N  ROD 01.25 IN 
W W  TC ON ROD C2.25 IN 
W W  TC O N  RCD 05.25  IN 
W W  TC O N  ROD Ce.25 IN 
W W  T C  O N  ROD 14.25 IN 
W W  TC O N  R O D  C4.27 IN 
W W  TC O N  ROD C7.27 IN 

20-SEC 
A V G  

1150.2 
1162.3 
1160.1 
1161 09 
1101.6 
1080.5 
1229.6 
120802 
1221.6 
1178.8 
1186- 1 
1176.5 
1191 04 
1189. 1 
1151 09 
1180.0 
1115.8 
1140.0 
1274. 1 
1238.7 
1255.8 
1233.9 
1191 03 
1214.6 
1128.9 
1147.6 
1195.4 
1183 03 
1147.2 
1297.9 
1299.6 
1182.2 
1170.4 
1158-6 
117909 
121607 
1226.7 
1186.4 
1297.5 
1233.0 
1233.0 
1177.9 
1194.5 
1174.2 
1285.4 
123403 
1249.4 
1178.7 
119309 
1236.7 
1268.7 

S T D  
DEV 

0.5 
0 05 
0.4 
0.4 
0.3 
0.4 
0.6 
0.6 
0.5 
0.4 
0.6 
0 . 5  
0.4 
0.5 
0.6 
0.5 
0.5 
0.4 
0.5 
0.9 
0.6 
0.5  
0.4 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 
0 . 5  
0.4 
0.5 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0.3 
0.4 
0.3 
0.4 
0.4 
0.3 

NOQMALI Z E D  
TEMP 

0.81 
0 085  
0.84 
0.85  
0.66 
0.59 
1.06 
0.99 
1.03 
0.90 
0.92 
0.89 
0.94 
0.93 
0.81 
0.90 
0.70 
0.78 
1.19 
1.08 
1.14 
1.07 
0.94 
1.01 
0.74 
0.80 
0.95 
0.91 
0.80 
1.27 
1-27 
0.91 
0.87 
0.83 
0.90 
1.02 
1.05 
0.92 
1.27 
1.07 
1.07 
0.89 
0.95 
0.88 
1.23 
1.07 
1.12 
0.90 
0.94 
1.08 
1.18 



3 7 0  

T e s t  1 2 ,  run 2 0 3  (continued) 

INSTRUMENT 

W W  T C  ON RCD 
W W  T C  ON ROD 
W W  TC ON RCD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROO 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC ON RCD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROO 
W W  TC ON ROO 
W W  TC ON ROD 
W W  T C  @ N  ROO 

12.27 I N  
16.27 I N  
l e 9 2 7  I N  
03.2S I N  
06929 I N  
10.24  I N  
C1.37 I N  
C2.37 I N  
C8.37 I N  
14.27  I N  
04.51 I N  
07 .51  I N  
12.51  I N  
l E s F 1  I N  
1E.51 I N  
03163 I N  
C E . 6 2  I N  
1C-63 I N  

2 0 - S E C  STD 
AVG DEV 

1188.0 
1174.2  
1191.6 
12f50.4 
1253.7 
1200.2 
1263.7 
1224.5 
1191 02 
1215.8 
1228.7 
1237.1 
1197.7 
1203.5 
1201 .O 
1237.1 
1221.4 
1219.5 

0 - 4  
0 . 4  
0 .4  
0 0 4  
0.3 
0.5 
0.3 
0 . 3  
0.3 
0.5 
0 . 2  
0.4 
0.3 
0.3 
0.3 
0 .4  
0.4 
0.3 

DUCT THERMOCOUPLES 
DUCT W A L L  T C e C H  ?Eel9  INCDEG F) 1112 .4  0.3 
DUCT WALL TC,Cr 53.14  I N  1114.9  0 . 2  
DUCT WALL TC.CH 2E.21 I N  1152.9 0.3 
DUCT WALL T C s C F  43.21  I N  1154.7 0.3 
DUCT k A L L  T C - C H  44.21 I N  1152.2 0.3 

TEST S E C T I O N  H O L S I N G  THERMOCOUPLES 
T S  SHELL-BCT(CEG F )  897.4 
T S  GUARO HTR-@CT 845.3  
T S  HTR-BOT 785.4 
T S  SHELL-LOW CTR 1 1 2 1  0 7  
T S  GUARO HTR-LOW CTR 1045.5 
T S  HTR-LOW CTR 858.3 
T S  SHELL-UP CTR 1192.9 
T S  GUARD HTR-LP CTR 1050.5 
T S  HTR-UP CTR 428.1 
T S  SHELL-TUP 1207.8 
TS GUARD HTR-TOP 1114.2 
TS HTR-TOP 924.7  

6 . 1  
0.6 
0.3 
0.3 
0.3 
0.3 
0 . 4  
0 . 2  
0 . 4  
0 . 2  
0.3 
0 . 5  

REFERENCE B O X  TI-ERMCCOUPLES 
1 5 0  DEG R E F  €OX l ( D E G  F) 150.5 0- 2 
150 DEG R E F  E O X  2 151.3 0 . 2  
150 DEG R E F  EOX 3 154.3 0 . 4  
150 DEG R E F  € O X  4 152.8 0 . 4  
150 DEG R E F  EOX C 151.3 0.2 

NORMAL1 ZED 
TEMP 

0 .93  
0 .88  
0 .94  
1 .15  
1 .13  
0.96 
1 - 1 6  
1 .04  
0 .94  
1.01 
1 .05  
1 .08  
0 .96  
0 .97  
0 -97  
1 .oa 
1 - 0 3  
1 . 0 2  

0.69 
0.70 
0 . 0 2  
0.82 
0 . 8 2  

. 
M I S C E L L A N E O U S  

SOD PUMP SPEED(RPM) 1055.7 17 .4  
E X P A N S I O N  TANK L E V E L ( %  FULL) 70.7 0.2 
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T E S T  S E R I E S  10(BUNDLE XI; T E S T  12 RUN 207 03/16/78 9 35 57 

CON0 I T  I O N S  : 
T E S T  S E C T I C N  FLOW: 3.74 L / C  (59.1 GPM) 
TEST S E C T I C N  PCbER 

19 CENTRAL HEATERS: 246.7 KW (24.3 KW/M/ROD) ( 7.4 KW/FT/ROD) 
12 EDGE EEATERS:  154.5 KW (24.1 KW/M/ROD) ( 7.4 KW/FT/P.OD) 
T O T A L ( 3 1  )-EATERS): 401.2 KW 

TEST S E C T I C N  I N L E T  TEMPERATURE: 
T E S T  S E C T I C N  CUTLET TEMPERATURE: 

HEAT BALANCE: 

HEAT INPUT FROM 21 F U E L  P I N  SIMULATORS: 
HEAT ABSORBEO B Y  SGCIUM= 

FLOW X SPoPEAT > ( T S  OUT TEMP - T S  I N  TEMP) 
Y. C F  INPUT HEAT ACCOUNTED FOR: 

534 DEG C ( 994 DEC F) 
633 DEG C (1172 DEG F) 

INSTRUMENT 

HEATER POW ER-CEhTFAL F C D S (  K C  1 
HTR PCWER I N  RCC 1 
HTR POWER I N  RODS 899.10 
HTR POWER I N  R C C C  14.15116 
HTR POWER I N  RODS 2*3.11*19 
HTR POWER I N  RODS 596913.17 
HTR POWER I N  GOCS 4.7.12.18 

HEATER POWER-EDGE GOCS(KW) 
HTR POWER I N  GODS 30.31 
HTR POWER IN GODS 2 4 . 2 ~ ~ 2 7 ~ 2 8  
HTR POWER I N  R O C S  33.34 
HTR POWER IN ROOS 21.22.36.37 

FLOWS 
TEST S E C T I O N < T S )  FLOW I N t G P M )  
T S  FLOW OUT(GPM)  
T S  BYPASS F L O k ( G P M 1  
LOOP FLOW T O T A L (  GPM 1 
R A D I A T C R  A I R  F L C b (  C F M )  

PRESSURES 
T S  I N  P R E S S ( P S 1 G )  
TS OUT P R E S S ( P S 1 G )  
PUMP OUT PRESS ( P S I G  1 
T S  L I N E  PRESS I N ( P S I G 1  
EXP TANK ARGON P R E S I < P S I G )  
T S  BYP L I N E  PRESS I N ( P S 1 G )  
T S  B Y P  L I N E  PRESS O L T ( P S 1 G )  

2 0 - S E C  
A V G  

13.0 
39.1 
38.9 
52.0 
51 0 9  
52.0 

25.3 
51 03 
25.8 
52.1 

59.1 
60.2 
-0.9 

17.1 
513.1 

61 06 
7.7 

58.6 
62.0 

4.3 
62.9 
80 0 

ST 0 
DEV 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0.0 
0.0 
0 . 0  
0.0 

0. 1 
0.2 
0.2 
0.4 
0.8 

0.2 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 

401.2 KW 

385.6 KW 
96.1 96 



3 7 2  

Test  1 2 ,  run 2 0 7  (cont inued)  

I N S TR UM EN T 20-SEC ST D NORMAL1 ZED 
A VG DEV TEMP 

LOOP T HE RM OCOUP LE 5 
TEST SECT I N L E T  WELLtDEG F l  994.3 
TEST SECT OUTLET hELL(DEG F) 1172.9 
PUMP I N  P I P E  W A L L  TC 989.0 
PUMP OUT P I P E  WALL TC 487.9 
RAD I N  P I P E  WALL TC 1075.8 
R A D  OUT P I P E  hALL TC 589 9 

HEATER INTERNAL THERWOCO 
HTR TC I N  HTR OE912AB 
HTR TC I N  FTR 139'12AB 
H T R  TC I N  bTR le912AB 
HTR TC I N  HTR 22912AB 
HTR TC I N  HTR Od912BC 
HTR TC I N  HTR 13912BC 
HTR TC I N  HTR 1E9128C 
HTR TC I N  VTR 2 5 9 1 2 B C  
HTR TC I N  HTR O S 9  lFAB 
HTR TC I N  HTR 10915AB 
HTR TC I N  FTR 16915BC 
HTR TC I N  HTQ Z59156C 
PTR TC I N  HTR 02915.1 
HTR TC I N  hTR 03915.1 
HTR TC I N  I'TR C6915.1 
HTR TC I N  HTR 15915.1 
HTR TC I N  HTR 24915.1 
HTR TC I N  HTR 739 15.1 
H T R  T C  I N  HTR 36915.1 
HTR TC I N  HTR C2915.4 
HTR TC I N  HTR 03.1504 
HTR TC I N  HTR 06.1904 
HTR TC I N  HTR 1Z915r4  
HTR TC I N  HTR 24*15.4 
HTR TC I N  HTR 33915.4 
HTR TC I N  bTR 34915.4 
HTR TC I N  HTR 36912.4 
HTR TC I N  PTR 02915.6 
HTR TC I N  HTP 03915.6 
HTR TC I N  PTR C691Z.6 
HTR TC I N  hTR 15,1506 
HTR TC I N  HTR 24915.6 
HTR TC I N  HTR 33915.6 
HTR TC I N  HTR 34915.6 
HTR TC I N  HTR 36.1506 
HTR TC I N  HTR 03915.9 
HTR TC I N  HTR C6r15-9  
HTR TC I N  HTR 15.15.9 
HTR TC I N  HTR 24915.9 
HTR TC I N  FTR 3391C.S 

UPCES 
IN(DEG F) 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
I N  
I N  
I N  
I N  
I N  

1173.3 
116404 
1175.4 
1169.0 
1166.3 
1166.2 
1176.3 
1166.0 
1209.9 
1199.9 
1190.4 
1187.0 
1225.6 
1238.2 
1234.7 
1218.1 
1195.5 
1194.6 
1192.1 
1236.3 
1230. 0 
1239.3 
1206.6 
1210.4 
1196.3 
1190.1 
1191.1 
1237.0 
1225.4 
1258.3 
1203.7 
1207.9 
1197.2 
1193.3 
1182.2 
1212.3 
1257.5 
1198.9 
1209.6 
1192.9 

0.6 
0.3 
5 .  1 
00 3 
5.5 
1.6 

0.4 
0.4 
0.1 
0.4 
0.4 
0.3 
0 0 4  
0.4 
0 . 5  
0.5 
0.4 
0.3 
0.5 
0.6 
0.6 
0.4 
0.3 
0.3 
0.4 
0.4 
0.6 
0.5 
0.5 
0.3 
0.3 
1.1 
0.3 
0 . 5  
0.6 
0 . 5  
0.3 
0.3 
0.4 
0.7 
0.4 
0.6 
0 0 4  
0.4 
0.3 
0 . 3  

1.00 
0 095 
1.01 
0.98 
0.96 
0.96 
1.02 
0.96 
1.21 
1.15 
1.10 
1.08 
1.31 
1.37 
1 - 3 5  
1.25 
1.13 
1.12 
1.11 
1.35 
1.32 
1.37 
1.19 
1.21 
1.13 
1.10 
1.10 
1 036 
1.29 
1.48 
1.17 
1.20 
1.14 
1.11 
1.05 
1.22 
1.47 
1.15 
1.21 
1.11 



I N S T R U M E N T  

3 7 3  

Test: 1 2 ,  run 207 (continued) 

HTR TC I N  HTR 34.150% I N  
HTR TC I N  HTR 36.1509 I N  
HTR TC I N  HTR 04.10.1 I N  
HTR TC I N  HTR 02,1601 I N  
HTR TC I N  HTR C7rl6.l I N  
HTR TC I N  HTR 21.1601 I N  
HTR TC I N  I'TR 27916.1 I N  
HTR TC I N  HTR 04.1004 I N  
HTR TC I N  HTR 05916.4 I N  
HTR TC I N  FTR 07.1004 I N  
HTR TC I N  HTR 21916.4 I N  
HTR TC I N  6TR 27.1604 I N  
HTR TC I N  HTR 04916.6 I N  
HTR TC I N  I'TR 05916.6 I N  
HTR TC I N  HTR 07.1606 I N  
HTR TC I N  t'TR 21.16.6 I N  
HTR TC IN HTR 27.1606 I N  
HTR TC I N  HTR 04916.5 I N  
HTR TC I N  HTR 07rlt5.9 I N  
HTR T C  I N  kTR 21.1E.C I N  
HTR TC I N  HTR 27916.9 I N  
HTR TC I N  HTR ll.leAB I N  
HTR TC I N  HTR 1291eAB I N  
HTR TC I N  HTR 14918AB I N  
HTR TC I N  HTR 30sleAB I N  
HTR TC I N  HTR ll9188C I N  
HTR TC I N  HTR 12918@C I N  
HTR TC I N  HTR 14.18BC I N  
HTR TC I N  HTR 17.18BC I N  
HTR TC I N  HTR 30r18BC I N  

W I R E  WRAP THERMOCOUPLES 
W W  TC O N  HTR 12.-1 I N ( D E G  F)  
W W  TC O N  HTR 16.-1 I N  
W W  TC O N  HTR 12.01 I N  
W W  TC ON HTR 16.05 'IN 
W W  T C  O N  HTR 04.11 I N  
W W  TC O N  HTR C5.11 IN 
W W  TC O N  HTR 13.11 I N  
WW TC O N  HTR 17.11 I N  
W W  TC O N  HTR Ee.11 I N  
W W  TC O N  HTR 31.11 I N  
W W  TC O N  HTR C2.12 I N  
W W  TC O N  HTR 11.12 I N  
W W  TC O N  HTR 13.13 I N  
W W  TC ON HTR 15-12 I N  
W W  TC O N  HTR 17912 I N  
W W  TC O N  HTR 22.15 I N  
W W  TC O N  HTR C1915 I N  
W W  TC O N  HTR 03.15 I N  

20-SEC 
A V G  

1188.6 
1178. 9 
1235.9 
1235.1 
1235.8 
1202.9 
1210.3 
1238.7 
1237.1 
1236.3 
1207.2 
1214.7 
1234.0 
1236.4 
1225.9 
1198.7 
1209.0 
1231.7 
122.5.2 
1197.5 
1204.4 
1233.3 
1223.1 
1196.0 
1234.8 
1233.4 
1222.9 
1197.8 
1227.8 
1223.4 

996 4 
998.9 
1013.3 
1096.4 
1122.1 
1108.8 
1115.8 
1 1 1 1  0 1  
1103 03 
1106.9 
1121.7 
1136.0 
1131 03 
1134.8 
1132.1 
1122.9 
1156.2 
1151 0 5  

STD NORMAL I ZED 
DEV TEMP 

0.3 
0.4 
0.3 
0.4 
0.5  
0.7 
0.3 
0.4 
0.4 
0 06 
0.4 
0.4 
0.4 
0.4 
0.6 
0.3 
0.4 
0.4 
0.5  
0.4 
0.2 
0.5 
0.5 
0.3 
0 04 
0.5 
0.4 
0.4 
0.2 
0 03 

0.5 
0.5 
0.3 
0.5 
0.4 
0.4 
0.3 
0.4 
0.3 
0.4 
0.4 
0.6 
0.3 
0.3 
0.4 
0 06 
0.4 
0.4 

1.09 
1.03 
1.35 
1.35 
1.35 
1.17 
1.21 
1.37 
1.36 
1.35 
1.19 
1.23 
1.34 
1.36 
1.30 
1.14 
1.20 
1.33 
1.29 
1.14 
1-18 
1.34 
1.28 
1.13 
1.35 
1.34 
1.28 
1.14 
1.31 
1.28 

0.01 
0.03 
0.11 
0.57 
0.72 
0 064 
0.68 
0.65 
0.61 
0.63 
0.71 
0.79 
0.77 
0 079 
0.77 
0.72 
0091 
0.88 
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Test 12, run 207 (continued) 

I N S Tl? UM E NT 

W W  TC ON HTR 08.15 
W W  TC ON HTR 10.15 
W W  TC ON HTR 15.15 
W W  TC ON HTR 19.15 
W W  TC ON HTR 25.15 
W W  T C  O N  HTR ? € e l 5  
W W  T C  ON HTR 01.17 
W W  TC A J  HTR 02.17 
W W  TC O P  HTR 02.17  
W W  TC ON HTR 08.17 
W W  TC ON HTR 10.17 
W W  TC ON HTR 11.17 
W W  T C  ON HTR 18.17 
W W  TC ON HTR 1S.17 
W W  T C  ON HTR 21.17 
W W  T C  ON HTR 2 2 r 1 7  
W W  TC ON HTR 22-17  
W W  TC ON HTR 37917 
W W  TC ON HTR O E * l S  
W W  TC A J  HTR C 7 . 1 Q  
W W  TC O P  HTR C7.19 
W W  TC ON HTR CSs19 
W W  TC ON HTR 14.19 
W W  TC ON HTR 18.14  
W W  TC ON HTR 27.19 
W W  TC ON HTR 20 .19  
W W  TC ON HTR 24.15  
W W  TC ON HTR 2f5.1S 
W W  TC ON HTR 2 7 . 1 9  
W W  TC ON HTR 05.21 
W W  T C  ON HTR 0C.21 
W W  TC ON HTR 21.21  
W W  TC ON HTR 24.21  
W W  TC ON HTR 25.21 
W W  TC ON HTR 27.21  
W W  TC O N  HTR 30.21 
W W  T C  ON HTR 3 2 . 2 1  
W W  TC ON HTR 24.21  
W W  TC ON HTR 04 .21  
W W  TC ON HTR 09.22 
W W  TC ON HTR 14.22 
W W  TC O N  HTR 24.22  
W W  TC ON HTR 28.23  
W W  TC ON HTR 21.23  
W W  TC ON ROD 01.25  
W W  TC ON R@O 02925 
W W  TC ON ROD 05.25  
W W  TC ON ROO C e . 2 5  
W W  TC ON ROD 14.25 
W W  TC ON ROO C4.27  
W W  T C  ON ROD 07.27 

I N  
I N  
I N  
I N  
I N  
XN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
IN 
I N  
IN 
I N  
I N  
I N  
I N  
I N  
f N  
I N  

2 0 - S E C  
A VG 

1147.9 
1147.0 
1151 0 7  
1149.1 
1117.2  
1094.6 
1176.6  
1167.7 
1175.2 
1156.9 
1155.7 
1155.2 
1160.7 
1162.0 
1140. 6 
1163 0 7  
1115.9 
114006 
1210.2 
1182.2 
1132.0 
1178.8 
1165.9  
1 177.3 
1120.6 
1133.6  
116507 
1161 0 1  
1137.9 
1222.7  
1222.1 
1156.7 
1147.0 
1135.0 
1156.1 
1178.3 
1187.6 
1164.3 
1213.1 
1183- 6 
1187. 1 
1149. 1 
1164.8 
1149.4 
1213.0 
1183.8 
1196.2  
1148.8 
1163. 1 
1186.8  
1206.6 

S T D  
DEV 

0.3 
0 . 5  
0.4 
0.4 
0.4 
0.4  
0 . 5  
0 . 5  
0.3 
0 . 4  
0.5 
0.5 
0 . 5  
0.3 
0.5 
0 .4  
0 . 5  
0 . 3  
0.4 
0.6 
0.5 
0 .4  
0.5 
0.4 
0.3 
0.4 
0.4 
0.4 
0.3  
0 . 2  
0 . 4  
0.4 
0.4 
0-5 
0 . 4  
0.5 
0 . 4  
0.4 
0.5  
0.4 
0.5  
0 . 4  
0 0 4  
0.6 
0 . 4  
0 . 3  
0 . 2  
0 .2  
0.6 
0 . 4  
0.4 

NORMAL1 ZED 
TEMP 

0.86  
0 .86  
0 .88  
0 . 8 7  
0 . 6 9  
0 .56  
1 .02  
0.97 
1.01 
0.91 
0.90 
0 .90  
0 .93  
0 .94  
0 . 8 2  
0 .95  
0.68 
0 . 8 2  
1.21 
1 - 0 5  
1 . 1 1  
1.03 
0.96 
1 .02  
0.71 
0 .78  
0 .96  
0.93 
0.80 
1.28 
1 .27  
0.91 
0 .85  
0.79 
0 .91  
1 - 0 3  
1.08 
0.95  
1 .22  
1 .06  
1.08 
0 .87  
0.95 
0.87  
1.22 
1.06 
1 .13  
0.86 
0 . 9 4  
1 .08  
1 .19  
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T e s t  1 2 ,  run 207 (continued) 

. 

. 

I NSTRUME NT 

W W  T C  ON ROD 
W H  T C  O N  ROD 
W W  T C  O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  ROD 
W W  T C  ON ROD 
W W  TC O N  ROD 
W W  TC ON ROD 
W W  TC ON ROD 
W W  TC O N  ROD 
W W  T C  O N  ROD 
W W  TC O N  RCD 
WW TC ON ROD 
W W  TC ON ROD 
W W  T C  O N  ROD 
W W  T C  ON ROD 
W W  T C  ON ROD 
W W  TC ON RCD 

12.27  I N  
16.27  I N  
18.27 I N  
02.24 I N  
06 .29  I N  
1C.25 I N  
01.37  I N  
02.27  I N  
08.17 I N  
14.37 I N  
04.51  I N  
07 .51  I N  
12.51 I N  
16.51  I N  
1 8 . 5 1  I N  
02.63 I N  
(26.63 I N  
10.63 I N  

20-SEC 
AVG 

1162. 1 
1147. 1 
1160.8 
1198.1 
1198. 1 
1162.2 
1201.3 
1 174.2 
1161 0 3  
1179. 6 
1183.0 
1188.0 
1165.3 
1169. 6 
1164.1 
1187.0 
1178.3 
1175.7 

DUCT THERMOCOUPLES 
DUCT WALL TC.Ch Ze.19 I N ( D E G  F )  1106.7 
OUCT WALL T C s C H  23.19 I N  1112.3 
DUCT WALL TC.CF 2e .21  IN 1129.8 
DUCT W A L L  T C g C F  4 2 . 2 1  I N  1133.6 
DUCT WALL TCgCH 44 .21  I N  112908 

T E S T  S E C T I O N  HOUSING THERMOCOUPLES 
T S  SHELL-BOT(DEG F )  
T S  GUARD HTR--BOT 
TS HTR-BOT 
T S  SHELL-LOW CTR 
T S  GUARD HTR-LOW CTR 
T S  HTR-LOW CTR 
T S  SHELL-UP C l R  
T S  GUARD HTR--UP CTR 
T S  HTR-UP CTR 
T S  SHELL-TOP 
T S  GUARD HTR-TOP 
T S  HTR-TOP 

REFERENCE BOX TI-ERMOCOLPLES 
150 DEG R E F  EOX l ( D E G  F) 
150 DEG R E F  EOX 2 
150 DEG R E F  E O X  3 
150 DEG R E F  €OX 4 
150 DEG R E F  EOX 5 

MISCELLANEOUS 
SOD PUMP SPEEC(RPW1 
E X P A N S I O N  TANK L E V E L ( %  FULL) 

100017 
915.7 
832.8 

1097.4 
1029.9 

86106 
1159.3  
1037.5 

529.9 
1170.0 
1091.1 
927 7 

150.6 
152.1 
154.4 
152.7 
150 8 

2235.6 
12 .4  

S T D  NORMAL1 ZED 
DE V TEMP 

0 .2  
0.3 
0 . 4  
0 .4  
0.4 
0.3 
0 . 4  
0.4 
0 . 2  
0.3 
0.3 
0.3 
0.3 
0.2 
0.4 
0.3 
0.4 
0.4 

0.94  
0 .86  
0 .93  
1 .14  
1 .14  
0 .94  
1 .16  
1.01 
0 . 9 3  
1.04 
1.06 
1.08 
0 .96  
0 .98  
0 .95  
1.08 
1.03 
1 .02  

0 . 2  0 . 6 3  
0 . 3  0.66 
0 . 2  0 .76  
0.4 0.78 
0 .1  0 076 

2 . 8  
0 . 6  
0 .5  
0.3 
0.1 
0.5 
0.5 
0.4 
0 . 4  
0.4 
0.3 
0.3 

0.4  
0.3 
0 . 4  
0 . 4  
0.4 

25 .9  
0 . 1  
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