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PREFACE 

This document was prepared for the U.S. Department of Energy (DOE) Office of Industrial 
Technologies (OIT) as part of the OIT Chemical Heat Pump Study. 
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An interactive computer code was developed to evaluate single stage absorption hcat pump 
performance for temperature amplifier and heat amplifier modes using water as the refrigerant. This 
program performs the cycle calculations for single stage cycles based on the polynomial expressions 
developed to correlate experimental vapor-liquid-equilibrium (VLE) and specific enthalpy- 
concentration data for LiBrhater and (Li, K, Na)NO,/water systems as well as the properties of pure 
water. The operating parameters obtained by this program were tested against mass and e n e r a  
balances in documented cases and the results show that the maximum deviation between coefficient 
of performance (COP) values obtained by this software and the ones previously calculated is less than 
3%. In addition, this program was used to study the effect of solution temperature leaving thc 
absorber on the other operating parameters. This type of analysis could be used to improve and 
optimize cycle design. 

... 
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EXECUTIVE SUMUARY 

This report contains the results obtained by an interactive computer code developcd to 
evaluate single stage absorption heat pump performance for temperature amplifier and hcat anplificr 
modes using water as the refrigerant. This program performs the cycle calculations for single stage 
cycles based on the polynomial expressions developed to correlate experimental vapor-liquid- 
equilibrium (WE) and specific enthalpy-concentration data for LiBrlwaler and (Li, K, Na)NO,/water 
systems as well as the properties of pure water. The operating parameters obtained by this program 
were tested against mass and energy balances in documented cases and the results show that the 
maximum deviation between coefficient of performance (COP) values obtained by this software and 
the ones previously calculated is less than 3%. In addition, this program was used to study the effect 
of solution temperature leaving the absorber on the other operating parameters such as net measured 
COP, total heat transfer area (UA), and solution mass flow rate. Results show that the required UA 
as a function of solution temperature exhibits a minimum which could be used to determine thc 
optimum cycle design. 





1. INTRODUCTJON 

An interactive computer code was developed to evaluate heat pump performance for a 
particular absorption heat pump configuration (single stage in temperature amplifier and heat 
amplifier modes) and working fluid (using water as the refrigerant). The performance of a heat pump 
containing LiBrhater solution or (Li, K, Na)NO, h a t e r  mixture can be calculated using data 
contained in the Duhring charts and specific enthalpy versus concentration diagrams which were 
presented algebraically, by polynomial In addition, this program uses the polynomial 
expressions obtained for the properties of pure water (refrigerant). 

The results of this program were checked against the cycle analysis (mass and energy 
balances) given by Suciu and Rebello4 and Davidson and Erickson.' In addition, this program is used 
to study the effect of the absorber outlet tcmperature on the other cycle parameters. 

2. DES(=RIPTION OF THE COMPUTER CODE 

The computer code is written in QuickBasic 4.5 for cycle analysis (mass and energy balances) 
on the liquid-vapor, (Li, K, Na) NO, h a t e r  and LiBrhater, single stage absorption heat pump. Mass 
and energy balances can be performcd in tcmperature amplifier (TA) and heat amplifier (HA) modes. 
The program is divided into three modules (MODULEI-BAS, MODULEII-BAS, and 
MODULILLBAS). The listing of these modules is given in Appendix A. The code listing appended 
to the report is useful to the users interested in studying and/or expanding this computer codc to 
include more fluids with the help of the documentation supplicd in the modules (main program and 
subroutines). 

The executable form of this program is HEATPUMP-EXE which can be run on a rcgular PC 
with VGA or EGA graphics card; a copy of which is providcd with this report for your use. If the 
appropiate graphics card is not available, this program will bypass the logos provided with this code. 
These logos include block diagrams of single stage cycle in TA and HA modes. To run the program, 
type HEATPUMP and hit <ENTER>, the rest should be self explanatory. 

This program is written with the assumption that the user is familiar with the single stage 
absorption heat pump. A brief description of the input parameters for the TA and HA modes is 
provided to prepare thc user for the type of inputs required to perform the desired cycle analysis. 
The program accepts the inputs in several units by toggling bctween them, however, the outputs are 
givcn in English units. The program gives the user the option of entering the inputs in the individual 
screen format or in the tabular format. In either casc, the user has the option of changing the units 
of each input and/or going back to change any of the inputs. This program uses the approach 
temperatures to calculate the requircd heat transfer area (UA) in each of the units (absorber, 
condenser, evaporator, desorber, and solution heat exchanger). 

The computer code is furnished with a routine which checks each stream to make sure that 
the solution in the streams is above its corresponding crystallization temperature. If this condition 
should arise, the program gives the user a warning for possible crystallization and the stream where 
the crystallization may occur. In this casc, the user has to re-evaluate and re-enter the inputs. 

1 



This program was tested in the TA mode against the inass and energy balances given by Suciu 
and Rebello4 and Davidson and Ericbson.' Tables 1 and 2 show the results from HEATPUMP 
program and Suciu and Rebello4 respectively (70 wt% LiBrhater solution, [LiBr] = 70 wt%). The 
absorber output capacity is 2 MM Btuhr (2 x lo6 Btuhr). The deviation between parameters is very 
small (Tabla 1 and 2) except in the pressure and concentration of the solution entering the 
generator. This is due to a more accurate throttle calculation in the computer code. Throttling is a 
constant enthalpy (isenthalpic) process with a decrease in temperature and pressure which results in 
a mixture of liquid solution and water vapor. The coefficient of performance (COP) obtained by this 
software is 0.483 which compares well with the value of 0.481 calculated by Suciu and re bell^.^ 
Tables 3 and 4 show thc results obtained from the program and Davidson and Erichon' respectively, 
90 wt% (Li, K, Na)NO,/water mixture. The absorber output capacity is 2.47 MM Btuhr. Thc 
deviation between parameters is very small (Tables 3 and 4). However, the solution mass flow rates 
obtained by the program are about 33% less than the values obtained by Davidson and Erichon' 
which is due to the concentration difference in the solution leaving the absorber. The COP values 
obtained by the software and Davidson and Ericksonl were 0.428 and 0.420 respectively. 

This program was tested in the HA mode against the mass and energy balances given by 
Davidson and Erickson.' Tables 5 and 6 show the results from HEATPUMP program and Davidson 
and Erickson' respectively (52.8 wt% LiBr/water solution). The absorber output capacity is 3.75 MM 
Btuhr. The deviation between parameters is very small (Tables 5 and 6). The heating COP obtained 
by this software is 1.78 which compares well with the value of 1.81 calculated by Davidson and 
Erickson.' Tables 7 and 8 show the results obtained from the program and Davidson and Erickson' 
respectively, 73 wt% (Li, K, Na)NO,/water mixture. The absorber ouput capacity is 3.75 MM Btubr. 
The heating COP values obtained by the software and Davidson and Erickson' were 1.86 and 1.87 
respec tivelly. 

The effect oE solution temperature leaving the absorber was simulated on two base cases (TA 
and HA) for both LiBr/water solution and (Li, K, Na)NO,/water mixture. The summary of base 
values used for (Li, K, Na)NO, /water and LiRdwater cycle calculations is  given in Tables 9 and 10. 
Samples of the input and the output for these base values are given in Appendix B. 

For absorption heat pump the heating COP is defined as the ratio of useful heat output 
divided by the high grade heat input. To account for parasitic pumping power, a net measured COP 
(COP,, ) is defined by Davidson and Erickson' as follows: 
For temperature amplifier: 

Q a w  
~ .............. COP,, 1- 

(QvaparatoF + Qdesorbcr + 4 x Pumping Power) 

For heat amplifier: 

The factor of four in these equations is to convert the pumping power to the prime energy, assuming 
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25% efficiency at the point of use. Thc pumping power is calculated by applying a 60% efficiency 
(mechanical efficiency) to the calculated ideal pump work It should be notcd that in the calculation 
of ideal pump work all frictional losses are ncglected (the only friction is that occuring in the pump 
itself and is accounted for by thc mechanical elliciency). 

Table 1. Operating parameters in the TA mode for 70 wt% LBrhater system from 
HEATPUMP program 

Streams 

Steam from gen. 

Water from con. 

Steam from evap. 

Solution from abs. 

Solution to gen. 

Solution from gen. 

Solution to abs. 

225.0 

99.6 

215.0 

348.0 

230.0 

225.0 

338.0 

P 

( P W  

0.94 

0.94 

15-59 

15.59 

0.94 

0.94 

15.59 

[LiBr] 

(wt%) 

0.0 

0.0 

0.0 

66.0 

66.4 

70.0 

70.0 

Enthalpy 

(I3 tuflb) 

1160.6 

67.6 

115 1.5 

168.3 

119.4 

125.2 

170.6 

Mass Flow rate 

(lbihr) 

19Cfl.1 

1960.1 

1960.1 

34371.5 

34371.5' 

32411.4 

32411.4 

* A mixture of solution and water vapor. 

Table 2. Operating pararnetcrs in the TA mode for 70 wt% LiBrhter system from Suc.5~ 
and ~ehei10~ 

Streams 

Steam from gen. 

Water from con. 

Steam from evap. 

Solution from abs. 

Solution to gen. 

Solution from gen. 

Solution to abs. 

230.0 

100.0 

215.0 

348.0 

230.0 

225.0 

338.0 

0.95 

0.95 

15-50 

15.50 

1.28 

0.95 

15.50 

[LiBr] 

(wt%) 

0.0 

0.0 

0.0 

65.8 

68.6 

70.0 

70.0 

Enthalpy 

( B t d b )  

1 164.0 

68.0 

1151.5 

167.0 

125.6 

125.0 

169.0 

Mass How rate 

(lbhr) 

1970.0 

1970.0 

1970.0 

32840.0 

32840.0' 

30870.0 

30870.0 

* A mixture of solution and water vapor. 
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Table 3. Qperat g parameters in the TA mode for 98 wt% (Li, K, Na)NQ3 /water system 
from ltEL4TPUMP program 

Streams 

Steam from gen. 

Water from con. 

Steam from evap. 

Solution from abs. 

Solution to gen. 

Solution from gen. 

Solution to abs. 

T 

(OF) 
327.9 

183.6 

327.9 

500.0 

329.0 

327.9 

482.0 

8.13 

8.13 

100.75 

100.75 

8.13 

8.13 

1 00.75 

0.0 

0.0 

0.0 

85.8 

86.8 

90.0 

90.0 

1205.2 

151.5 

1187.3 

299.6 

237.5 

241.2 

295.6 

Mass Flow rate 

(lbhr) 

3064.1 

3064.1 

3064.1 

66336.7 

66336.7* 

63272.6 

63272.6 

A mixture of solution and water vapor. 

Table I Operating parameters in the TA m d c  for 90 wt% (Li, K, Na)N03 /water system 
Davidsoa and Erickson’ 

Streams 

Steam from gen. 

Water from con. 

Stcam from evap. 

Solution from abs. 

Solution to gen. 

Solution from gen. 

Solutioii t o  abs. 

T 

327.9 

186.8 

327.9 

500.0 

345.9 

327.9 

482.0 

P 

(Psi4 

8.72 

8.72 

99.96 

99.96 

8.72 

8.42 

99.96 

[(Li, K, Na)NO,l 

(wl%) 

0.0 

0.0 

0.0 

87.0 

87.0 

90.0 

90.0 
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Table 5. Operating parameters in the €€A mode for 52-8 wt% LiBr/watcr system from 
HEATPUMP program 

Streams 

Steam from gen. 

Water from con. 

Steam from evap. 

Solution from abs. 

Solution to gcn. 

Solution from gen. 

Solution to abs. 

T 

( O F )  

257.1 

191.3 

142.2 

191.3 

237.3 

257.1 

201.4 

P 

( P W  

9.60 

9.60 

3.05 

3.05 

9.60 

9.60 

3.05 

Enthalpy 

(Btu/lb) 

1172.3 

159.2 

[LiBr] 

(wt%'.> 

0.0 

0.0 

0.0 

49.8 

49.8 

52.8 

52.9 

I 

I 

Mass Flow rate 

(Ibhr) 

3171.5 

3171.5 

81.1 

105.5 

115.5 

87.1 

1122.4 

55924.0 

55924.0 

52752.5 

52752.5 * 

3 171 -5 

* A mixture of solution and water vapor. 

Table 6. Operating parameters in the HA mode for 52.8 wt% LiBrhater system &om 
Davidson and Erkkson' 

Streams 2 
Steam from gen. 

Water from con. 

Steam Irom evap. 

Solution from abs. 

Solution to  gen. 

Solution from gen. 

Solution to abs. 

257.2 

191.3 

142.2 

191.3 

242.1 

257.2 

201.4 

' Enthalpy 

(BtuPb) 

1175.2 

159.1 

1124.0 

51.2 

108.3 

115.8 

87.2 

I Mass Flow rate 

(lbhr) 

3520.7 

3520.7 

3520.7 

61929.5 

61929.5 

I 58440.5 

58440.S 
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Table 7. Opratiog parameliem in the HA 
from I E A T P U W  program 

e for 73 wt% (Li, K, Na)NO3/wdcr system 

Streams 

Steam from gen. 

Water from con. 

Steam from evap. 

Solution from a h .  

Solution to gen. 

Solution from gen. 

Solution to abs. 

259.2 

191.3 

142.2 

192.2 

240.8 

259.2 

202.3 

9.60 

9.60 

3.05 

3.05 

9.60 

9.60 

3.05 

0.0 

0.0 

0.0 

69.7 

69.7 

73.0 

73.2 

Enthalpy 

(Btu/lb) 

1173.2 

159.2 

1122.4 

176.8 

197.0 

203.7 

180.5 

Mass Flow rate 

(lbhr) 

3511.6 

3511.6 

3511.6 

78665.1 

78555.1 

75153.6 

75 153.6' 

* A mixture of solution and water vapor. 

Table 8. the HA mode for 73 wt% (Xi, K, Na)NO,/water system 

Streams 

Steam from gen. 

Watcr from con. 

Steam from evap. 

Solution from abs. 

Solution to gen. 

Solution from gcn. 

Solution to abs. 

257.0 

191.3 

142.2 

191.3 

246.7 

257.0 

201.4 

8.54 

8.56 

3.06 

3.06 

8.56 

8.56 

3.04 

Enthalpy 

(Btu/lb) 

1174.7 

154.1 

1123.5 

171.0 

197.7 

203.6 

175.8 

Mass Flow rate 
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Table 9. Summary of Base Values of Operating Paramcters for (La, K, Na)NO, /water 
system 

Parameters 

Inputs: 

Concentration of solution leaving the desorber (wt%) 

Waste heat inlet temperature entering the evaporator ( O F )  

Absorber capacity (MM Btukr) 

Cooling water temperature entering the absorber (OF) 

Desorber temperature ( O F )  

Waste heat inlet temperature entering thc generator (OF) 

Cooling water temperature entering the condenser ( O F )  

Outputs: 

Generator Pressure (psia) 

Condenser Pressure (psia) 

Absorber Pressure (psia) 

Evaporator Pressure (psia) 

Net measured COP 

Heating COP 

Concentrated solution flow rate (lbkr) 

Total (UA) required (Btuhr-OF) 

Concentration of solution leaving the absorber ( ~ 1 % )  

Temperature of solution lcaving the absorber ( O F )  

TA 

90.0 

345.9 

2.47 

482.0 

329.0 

345.9 

150.8 

8.13 

8.13 

100.75 

100.75 

0.4383 

0.4427 

47473.5 1 

554144.8 

84.7 

491 .O 

HA 

73.0 

151.2 

3.75 

182.4 

259.2 

277.2 

181.4 

9.60 

9.60 

3.05 

3.05 

1.8810 

1.8836 

61678.82 

925188.8 

69.0 

190.4 
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Parameters 

Inputs: 

Concentration of solution leaving thc desorher (wt%) 

Waste heat inlet temperature entering the evaporator ( O F )  

Absorber capacity (MM Btu/hr) 

Cooling water ternpcrature entering the absorber ( O F )  

Desorber temperature ( O F )  

Waste heat inlct temperature entering the generator ( O F )  

Cooling water temperature entering the condenser ( O F )  

Outputs;. 

Generator Pressure (psia) 

Condenser Pressure (psia) 

Absorber Pressure (psia) 

Evaporator Pressure (psia) 

Net measured COP 

Heating COP 

Concentrated solution flow rate (lbihr) 

Total (UA) reqllired (Btu/hr-"F) 

Concentration of solution leaving the absorber (wt%) 

Temperature of solution leaving the absorber ( O F )  

TA 

70.0 

235.0 

2.0 

338.0 

230.0 

235.0 

80.0 

0.94 

0.94 

15.59 

15.59 

0.4843 

0.4849 

28448.4 

597427.1 

65.5 

345.0 

HA 

52.8 

151.2 

3.75 

181.4 

257. 1 

275.1 

181.4 

9.60 

9.60 

3.05 

3.05 

1.77'35 

1.7817 

52752.5 

856097.4 

49.8 

191.3 

The simulated results show that increasing the temperature (Tabs out ) of solution leaving the 
absorber would decrease thc  COP and increase the solution flow ratc ( r f~ ,~~ , ,  ). The total (UA) 
rcyuired for heat transfer decreases with incrcasirig temperature and concentration of solution leaving 
the absorber. However, a point is reached where the (UA) starts to increase with the temperature 
and concentlation of the solution leaving the absurber (Tables 11, 12, 13, and 14). The results are 
bascd oil a percent relative deviation from the base valucs of each parameter. Tables I1 and 13 show 

and rii,,,, ) whilc Figures 1 and 2 show the  effect of Tabs n,rt on COP,, and UA. Results show that 
for (Li, K, Na)NO, in thc TA mode an increase of 0.9% from the base value of Tabs out would cause 
a decrcasc in the COP and IJ.4 of 1.0% and 8.2% respectively and an increase of 14.6% in thc 
solution flow ratc (amount of requircd salt). Tne simulated results show that for (Li, K, Na)NQ, in 
the HA mode an increase of 0.9% from the basc value of Tabs Dl,t would cause a decrease in the COP 

the effect of'Tabs out for (Li, Na)NO, /water system on various parameters ( [saltlabs cop,, , UA, 
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and UA of 1.2% and 3.0% respectively and an increase of 21.8% in the solution flow rate. It should 
be noted that the concentration of (Li, K, Na)NO, solution in the TA mode is closc to 90 wt% as 
compared to about 73 wt% for the HA mode. 

% AT,,. out 

0.58 

0.87 

1.16 

1.30 

1.45 

2.32 

The effect of Tabs. out lor LiBrhater system on various parameters ([salt],&, COP,, 9 UA, 
and rhwnc 1 are shown in Tables 12 and 14 while Figures 3 and 4 show the effect of Tabs. out on COP,, 
and UA Results show that €or LiBr in the TA mode an increase of 0.9% from the base value of 
Tabs;. would cause a decrease in the COP and UA of 0.4% and 3.0% respectively and an increase 
of 13.9% in the solution flow rate. The simulated results show that for LiBr in the HA mode an 
increase of 1.4% from the base value of Tab. would cause a decrease in the COP and UA of 1.8% 
and 3.6% respectively and an increase of 33.6% in the solution flow rate. 

% A[saltla,. out 

0.46 

0.76 

1.07 

1.07 

1.22 

1.98 

Table 11. Effect of solution temperature leaving the absorber in TA mode for 
(Li, K, Na)NO, hater system 

% ATabs. out 

0.92 

1.47 

1.65 

1.83 

2.02 

3.67 

% A[saltlabs. out 

0.71 

1.06 

1.18 

1.30 

1.53 

2.60 

% ACOP,, 

- 1.05 

-3.78 

-2.05 

-2.35 

-2.65 

-6.21 

7% A(UA)tOtal 

-8.21 

-9.68 

-9.78 

-9.70 

-9.47 

-0.04 

14.6 1 

25.22 

29.14 

33.28 

37.66 

92.32 

(X- X b a s e  value) 

Xbase value 

where: % AX = x 100% 

Table 12 Etrect of solution temperature leaving the absorber in TA mode for LdBrhdter 

% ACOP,, 

-0.29 

-0.43 

-0.60 

-0.70 

-0.78 

-1.42 

% A5(UA)tOtal 

-2.40 

-2.99 

-3.28 

-3.32 

-3.27 

-2.80 

% A%mc. 

8.93 

3 3.93 

19.34 

22.22 

25.22 

46.32 

(x- Xbase value) 

X b a s e  value 

where: % AX = x 100% 
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Table 13. E K a t  of solution tern ure lmying the 
(Li, K, Na)NO, /water system 

96 ATahs.out 

0.95 

2.36 

2.84 

3.78 

4.73 

5.20 

2.75 

3.19 

4.20 

5.22 

5.65 

96 ACOP,, 

-1.23 

-4.14 

-5.66 

-10.58 

-22.75 

-39.70 

A(UA)totaI 

-2.96 

-5.39 

-5.65 

-4.95 

-0.43 

’7.06 

% AI&,, 

21.85 

75.70 

104.30 

197.74 

428.3 1 

74.24 

(X- Xbase value) 

xbase value 

where: %I AX = x 100% 

Table 14. Effect of ~(11ution tempcra the absorber in HA for Iarjwater 
q5tern 

2.21 I 1.88 

2.35 2.81 

2.82 3.21 

3.29 3.82 

4.23 4.82 I 
(x- Xbace value) 

where: % AX = x 100% 
Xbase value 

% ACOP,, 

-1.82 

-2.69 

-3.77 

-5.17 

-7.04 

-13.67 

A(Wtotal 

-3.55 

-4.24 

-4.67 

-4.82 

-4.61 

-2.35 

96 Am,,, 

33.64 

49.89 

70.26 

96.54 

13 8.72 

256.23 
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Figure 1. Total (UA) and COP values (TA mode) as a function of solution temperature leaving 
the absorber for 90 wt% (Li, K, Na)NO, mixture leaving the desorkr 
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4. CONCLUSIONS 

An interactive computer code was developed to evaluate single stage absorption heat pump 
performance for temperature amplifier and heat amplifier modes using water as the refrigerant. This 
program was tested against documented cases. The results show that the maximum deviation between 
the coefficient of performance (COP) values obtained by this software and the ones previously 
calculated is less than 3%. In addition, this program was used to study the effect of solution 
temperature leaving the absorber on the other operating parameters such as net measured COP, total 
UA required, and solution mass flow rate. Results show that the required UA as a function of 
solution temperature exhibits a minimum which could be used to determine the optimum cycle design. 
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Appendix A 

Listing of Computer Code 

17 



DECIARE SUB dctralk (If!, wl!, rhosoln!) 
DECLARE SUB denlibr (IO, wt!, rbosoln!) 
DE(!LARE SUB d e n h h  (IO, &oh%!) 
DECLARE SUB condabin (tcwln!) 
DECLARE SUB AtcalalkHA (b!, T, wtout!, wt!, hvapor!, mbsout!) 
DECLARE SUB AtcdI iBrHA (hmt!, T, udoiit!, wt!. hvapor!, wtabsout!) 
DECLARE SUB mainchoicxii () 
DECLARE SUB tabdata?. (ESflDS, mat$, con$, qout!, tLwin!, twastcdesin!, Wastemapin!, tcapp!. tapp!.  tdapp!, faapp!, thxapp!) 
DECLARE SUB LNWWASTEDES (twastedcsin!, twastcdesin$, twastedesinIJNlT$, trap$. raaa!) 
DECLARE SUB wastihamapin (Wastcevapin!) 
DECLARE SUB wastchcatdcsin (twastedesin!) 
DECLARE SUB IogoTA () 
DECLARE SUB IogoHA () 
DECLARE SUB tutLBr (if!, wt, Ml!) 
DECLARE SUB HmstTalt (P!, wt!, mad) 
DECLARE SUB abmtoutalk (T, P!, wtout!, wt!) 
DECLARE SUB thxoutmlalk (M!, wt!. thxoiit!) 
DECLARE SUB h t i a l a l t  (hxt!, 'I?, wtout!, wt!, hvnpor, wtabsin) 
DECLARE SUB hxlalk Fl!. wt!, hxt!) 
DECLARE SUB prcalk ([e. wt!, psat!) 
DECLARE SUB bguper (pat!, Hg!, hat!,  T, hwperheat!) 
DECLARE SUB TSATH20 (P!, Tl!) 
DECLARE SUB absvrtniitliBr (T!, P!, wtout!, wr!) 
DECIARE SUB th~outca1LiBr (hxc!, wt!, thmut!) 
DECLARE SUB xbtcalLiRr (ht!, 'I!, wtout!, wt!, hvapor, wcabsin) 
DECLARE SUB preIiBr (e, wt!, psat!) 
DECIARE SUB BoojtTIiBr (P!, ult!. trnaxl) 
DECLARE SUB hwater (if!. Hg!) 
DECLARE SUB hhvster (if!, hO) 
DEC[AKE SUB prehh (if!, P!) 
DECLARE SUB 'I'CARSIN (tcain!) 
DECIARE SUB Tduoiber (tdeao!) 
DECLARE SUB inptcah (twin!. tcainf. tminlJNClF, Irapf) 
DECIARE SUB inptdeso (tdeso!. tdesof, tdesolJNlT%, trap$) 
DECLARE SUB wtabs (;Ms, wt!) 
DECLARE SUB deiyapp (tdapp!) 
DECLARE SUB AbsTap:, (taapp!) 
DECIARE SUB HXTapp (thxapp!) 
DECLARE SUB inptcapp (tcapp!, IcappS. tcappUNm, trap$) 
DECLARE SUB inpteapp (teapp!, tray& teapplJNH3, trap$) 
DECIARE SUB inptdapp (tdapp!, tdapp$, tdappUNC13, trap$) 
DECLARE SUB inptaapp (tdapp!. taapp$, taappUNK$, traps) 
DECLARE SUB inpthapp (thxapp!, tbxapp$, t.hnppUNITS, trap$) 
DECIARE SUB condtapp (tcapp!) 
DECLARE SUB cvaTapp (trapp!) 
DECLARE SUB waterpre (@, hO, Hg!, psat!, Tl!) 
DECLARE SUB inptMin (twin!, tcwinf, twinlJNlr$, trap$, ccc!) 
DECIARE SUB lNF"A.\Tfi (Waste!, hvdstc$, twasteIJNITS, traps, aaa!) 
DECLARE SUB wastehestin (waste!) 
DECLARE SIJB INPqovt (qoul!, qouls, qoutlJN176, traps, hbb) 

DECLARE SUB RUNID (ESI1DS. trap$) 
DECLARE SUB condhhin ([,win) 
DECLARE SUB qtout (qout) 
DECLARE SUB mbdata (ESI1D$, mat.?? con$, qoul!, twin!, baste .  tcapp, tcapp. tdapp. taapp, thmpp, tcain. tdeso) 
DECIARE SUB MAINMENU () 
DECLARE SUB TITIXSCR () 
DECLARE SUB maincboicci () 
DECLARE SUB mixture () 
DECLARE SUB noise () 
DECLARE SUB border () 
COMMON SHARE13 fr& bac, essflag 
frg = 1 4  bac = 1. 
' 
' 

S m N G  ?HE FUNCTION KEYS TO A VARIABLE - FUNCIlON KEY 1 <F1> = "A', 
FUNLTlON KEY 2 <F2> = 'B" ETC. 

KEY 1, 'A* 
KEY 2 "B' 
KEY 3. 'C 
KEY 4, "D" 
KEY 5, *E* 
KEY 6, "F 
KEY '7, 'G" 
KEY 4 w= 
KEY 9. T 
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t...*f*.*.....l...t....~**."...*.'.*******~*~***~**..*..~..~*...****.**.*.* 

' THE PROGRAM REMAlNS AT THIS SPOT UNTIL THE USER INPUTS A KEY cF1> - <F6> 
'THIS WILL BE UnLIZRD FREQUENILY AND WILL BE REFERRED TO AS W I N  MENU" 
' IN THE COMMBMTNG OF THE PROGRAh4 .......... t.*.*..~~~~~.~.~..*.~.~~*~~........~*~...~~.~~.~~**.***~~.*~~~~~* 
TITLE: 

MAINMENU: 
CALL MAINMENU ' w e d  rcreen to sub 

trap$ = INKBY% IF traps = ., GOTO TILE 

CALL mixlure: Working fluid 

trap$ = INKEYG: IF trap$ = 
IF trap$ = 'A" THEN mat$ * "LiBc": GOTO mix2 
IF trap$ = "B" THEN mat$ = "fi, K, Na) NO3": GOlW mix2 
IF trap$ E 'C ?TIEN mat$ = "Othec? GOTO MAINMENU 
IF trap$ = 73" OR ASC(trapS) r 27 THEN GOTO MAINMENU: 
CALL noke: COIDR 31, bac: LOCATE 23,lZ PRINT ' 0 N L Y 
GOTO mul: 

mixl: 
GOTO mixl: 

K E Y S cFlz ~ <F4r A R E V A L I D "; : COLOR frg, hac 

mid: 
CALLwlabs(con$ wt) Wt% of solution leaving the derorber (generator) 
IF exflag = 1 GO10 mainchoicei: 'ESCAPE ROU'IE 

9 .****..... ttt.t...**.****~~,*~**~~**.~*.~*..**~*.*~~,*~** 

9 .***********TO PROCEED OR m R N  TO MAIN MENU********.*** 

CALL mainchoicei: 

INIDIS 

REM moved s a w  to sub 

trap$ = INKEY$: [I' t op$  = - GOTO INIDIS 

'.~...t*.t.*...t*t.*...*~~~*...'~***..*~..~~...*.~.*~..*.*.*,*~..*.. 

' IF USER DECIIIEE TO IiSCAPE AND GO BACK TO PREVIOUS MFNIJ (MAIN MENU) 
P *. t~'.....*~*.*~.~..~**~~~~~...~~..*....~.~....~.~~~~..**~~**~~.*~~ 

IF ASC(trap$) = 27 GOTO MAINMENU: 
IF trap$ = "A' GOT0 PROCEED: 

PROCEEB 
CLS : CALL border: LOCATE 5 , s :  PRINT "1)O YOU WISI-l TO ENTER THE DATA IN TABULAR FORM OR BY INDIVIDUAL SCREENS? 

o*...***.. l....~........**.~.~~~******..*.*~*.*...*****..'.**..**.~~.******~~*,.,.,.,*~**.~.*******. 

9 n i E  USER CAN BNI'ER T I ~ E  DATA EITHER BY INDIVIDIJAI. S~:KIXNS OK xr ONE TIME TOGGLING BEWEN DATA INPITI 
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IF tAeso 7 = Made ?HEN 
CALL noise 
CLS : CALL border 
LOCATE IS, 1 0  PRINT 'You have entered a temperature for the desorbcr which is " 
LOCATE 16, IO PRINT "greater than waste heat temperature." 
LOCAlE 19, 26: PRINT. 
LOCATE 23.26: PRINT "PRESS ANY KEY TO CONTIXUE 

CALL tahdata(ESllDS, mat.$, con$, qout, tmin, Waste, tcapp, teapp, tdapp, taapp, thxapp. b i n ,  tdPS0) 

END IF 

PLEASE RE-ENTER' 

DO WI-HLE INKEYS = I: LQOP 

ElSEiF ASC(hdpS) = 27 THEN 
GOTO rnamchoicei: 

' L*"""***"+*ENLERING THE DATA BY INDIVIDUAL SCREENS"""**'** 

ELSEIF trap$ = "B" THEN 
CIS : CALL bordzr: : LOCATE 15, 1 0  PRINT "Fnter your Run identification and press <BNTER>"; : INPUT ESnDS 

CALL wastebcatin(twaste) ' Waste heat inkt temperature 
IF escflag = 1 GOTO mainchoicei: 'ESCAPE ROUTE 

CALL qtout(qcut) 'Heat oriput 
IF e~cflag = I GOl'O 'I(31NWS: 'ESCAPE ROUTE 

Toiws: 

TOINDPART 

'IDINRHOP 

TOTCapp: 

TOTEapp: 

TOTDapp: 

TOTAapp: 

CALL condbhin(tcwin) 
IF wcflag = 1 GOTO TOINDPAKT 'ESCAPE ROUTE 

CALL condtapp(tcapp) 
IF fscflng = 1 GOTO TOINKHOP: 'FSCAPE ROUTE 

Condenser watec inlet tcmperature 

' Approach tcmperature in condenser 

CA1.L m'Tapp(1eapp) 
IF eJcfidg = 1 GOTO TOTCapp: 'ESCAPE KOUTE 

' Approach temperature in evaporator 

CALL desTappjtdapp) 
IF cscflag = 1 GOTO TOtPhpp: 'ESCAPE ROUTE 

CALL AhsTappjlaapp) 
IF cscflag = 1 GOTO TWtlhpp: 'ESCAPE R O U E  

' Approach temperature in dcsorber 

' Approach temperature in atsorter 

TOTH.bpp: 

CALL HXTapp(thapp) ' Approach tcmpenture in soliltion heat exchaneer 
IF escnag = 1 GOTO w r A a p p :  'ESCAPE ROUTE 

TOTCAiN 
CAILL TCABSIN(tcain) 
IF acflag = 1 GOTO TOTHXapp: 'ESCAPE ROUTE 

CALL Tdcso&r(tdeso) ' Deiorber temperature 

' Cooling water temperature entering the absorber 

TO'I dcswbcr: 
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IF esdbg = 1 (imo ~ A I N  WCAPP, K O ~  
IFtdeso>=hyasteTHEN 
CAIL n o k  
CLS:cAu.bCOk 
LocATp, 15, 10: PRINT "You have entered a temperature lac the desocbec which is" 
LUCATE 1910: PRINT "greater than wautc beat tempcreture" 
LocBT1! 19, a6: PRINT 'PLFHE ENTER ANOTHER VAIIJE" 
!ACA'IE U, 26: PRINT "PKESS ANY KEY To CONIlNlJB* 

GOTQ WTdcsarber: 
END IF 

DO WHILE INKEYS = "": L4XE3 

PKEVMUF: 

m B  

9 .,..*** tft.......*~**~...~*~*~.*..*.**.*.**.."*~.~~~.*.*.~.*~*.~...*~.**~~ 

' END OF RFSPONSE ALGORITHM FOK AIITlER INPUT THE DATA BY SCRIiENS OR TABULAR ,..**....... l,..tl*...~...~..~.~.~.***.****.***.****.~*,.~.~...~.*.***.***. 

GOTO NEEDCOR 
END IF 

3 t.tf.t...~*....t..t...".~.****~.~~*...~.~.~.~.*~..****** 

' END OF IF BLOCK POR E!4TW.RING DATA BY SCREENS OK 'TABULAR 
3 ...,** t.t.*l**...***...**..~****.~.*~~**...***...**.~... 

CALL prebh(tevapout, pewpout) 
CALL hgvatrr(tnmpout, hgwdpout) 
C W  hbater(tcain, bfcain) 
CAIL hgwakr(wuut. b p o o t )  
CALL hfwater(twmteout, hwastcout) 
CALL hgmter(maa?e, bastein) 
h u t  = tcaout + laapp 
tabsin = tabroot ~ Lbapp 

I *l*t...t~tl**'..**.*..~***~~~~~~ QO,U,j*".l..L*.*t*.t..*'.***.*~ 

IP mat6 = %Br' THEN 
CALL hxtLiBr(tdesout, WL, hdemut) 
CALL preliBr(tdesout ut, f luin)  
prefconout = pdesin 
CALL TSATH20(prefwnout, trefmuut) 
twout = (refconout ~ tcapp 
CALL bfwater(trefmnout, hfnrmnout) 

CALL hhuatcr(twout, hmout) 

CALL Boos&TljBr(pevapoul wt, tmax) 
o\LL hnliBr(t&sin, WL, hahrin) 
CALL abawtouthBr(tabzmt, pmpouh w t m t  W) 
CALL hxtIiBr(tabsmt, vrtout habsout) 

alpha = wtout / (wt . wtuut) 

hhxout = habsout - alpha / beta (habsin - hdesout) 

CALL hguater(uelconouL Hp) 
CALL hguper(pdesin, H& trcfconout, tdeso, hdcsvapout) 

CALL tbutcalIjBr(bhxout, wtout, thxout) 

CALL rdhtcalLi&(bb*Out, (dcao, wtl, -ut, hdesvapout, wl) 
113 EIcflag E 1 THEN GOT0 MAINMENU 

CALL hgwater(trcfmnout Hg) 
CALJA hgsuper(pd&n, Hg. trcfconauf tc!aout, hdwapout) 

beta = W / ( W  .wtoUt) 
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CALL kLi&(tdcso, wtl, bdnin) 

CAI.1, denlibr(tdesout, wt, rhoaoln) 

' **'**** Checking the cryrtnllizatioo temperature of the sircams """ 
CALL TuynI.iBr(wtout. tabaout, tczysabsout, t c q d e a h u t . )  
CAdL 'I'uysLiBr(wt1, tdcm, tcrysdesin, tuyscodcdesin) 
CALL TctjrsUBr(wt, tdesout, tcryrriemut. tuyscodedeaout) 
CALL TctjrstiBr(wt. tabsin, m y a h i n ,  tuyscodeabsin) ....................................................................... 
...................... (E, y Na) NO3 l,,i*ure............"'""O 

ELSEIF mala = "(ti, 9 Na) N03" 'IFIEN 
CALL hxtalk(tdmut, wt, bdesout) 
CALL prenlk(tdcsout, wt. pdesin) 
prefinnout = pderin 
CALL TSATH20(prefconout, trefmnout) 
tcuout = trcfconout - b p p  
CALL hhter(trefcnnout. bfrefmnout) 

CALL hkater(tnvcut. bnvoirt) 

CALL 3oost'falk(papout W, ma%) 
CALL hxtalk(tabsin, wl, habsin) 
CALL abrutoutalt(tabwuL per;spout, wtoul wt) 
CALL hrt3lk(rabsout, -ut, babsout) 
beta = rR I (wt - wtout) 
alpha = wtout / (wt - wtout) 
hhrout = hakout  - alpha I beta (babsin - bdesout) 

CALL hgwnter(kefinnout, Hg) 
CAIL hguper(pdeain, I<& trefconout, tdeso, bderrapout) 

CALL tbnowtcalalt(bhut, utout, fixout) 

CALL xbtcal+lk(hhxouf, tdeso, wtl, wtout, hdesiapoul wt) 
IF ezcnaa c 11TlEN GOT0 MAINMENIJ: 

CALL bg.water(trefconoug Hg) 
CALL hguper(yd+sin, €I& trcfcanout, l d m u ~  hdewapoui) 

CALL haalt(tdcso, M1, hdesin) 

CALI, denalk(tdeamt. 9% h m l n )  

. . * . 1 *1*v  Cbecking the uryatalliation temperature of the stream?. ""** 
CALI. l'crysalk(woui, tabaout, tcrysabaout, tctysdeabsout) 
CALL Tcrys4k(wtl, tdeso. tcty3desin, tcryscodedesin) 
C M L  Tclysalk(wl, tdcsoug tqsdesout, tctysdedrsout) 
CALL Tcrysalk(uR, tabsin, tmysabsio, tcrysu~deabsin) ....................................................................... 
END IF 

' '*B.**'**'*'D~termination of COP and mass flw rates***r*rrrr*rr* 

QA = bgwapout + alpha hakin - bcta habsout 
gamtna :; QA / (hgwout - hfuin) 
QE = hgevapout . hfreffonout 
delta = QB / (hwaqtein - hwasicout) 

QD = alpha bdeiout C hdesvaput - beti hhxout 
phi = QD / (hastein - hvrsslcilut) 
QC = hdwapout - bfrelcnnout 
sy = QC / (hwout - hmin) 
COP = QA / (QE 9 QD) 
msteam = qout / (hgcaout - hfcain) 
r n ~  = msteam / gammn 
msoloonc = alpha mi 
msoldilrit -= kti mu 
mevawaste = delta o w  

mdesvvaste = phi mw 
msonhb  = sy mw 

CALL denh2o(irefcanout, rhoh2n) 

' ************ aswming W m  cficiency for the pump ' '****'f***** 
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WPabs = ( p a p o u t  - pleain) * 141 / h m I n  / .6 
PBsb = WPah ' n r a o h c  * .M12851 
Wcan = (pnpout  - pdesinj * 14.4 / &oh20 / .6 
P h n  E: WPcm * mu, * .001W 1 

'144 eonvrrts fmm (1hnh2) to (lift-2) 
'L2851E-3 co(Iverra It-lb to Rtulhr 

3 *...*.. l..t**..~.*.*.*~~*.."*~*~~,*..~*.*,~*.~*"..**.*.***......** 

. ...****....*****"* Warning for ponaible Oystallaation ******..*'****...* 

1F t c y c o h b m u t  = 1 OK trryscodedesin = 1 OR tcrysmdedesout = 1 OK tcrysdeatwin = 1 TIIEN 
CIS : CALL border 
iill 3 0 
I-OCATE 3.3 PRINT DATI'T 
LOCATE 3, M: PRINT "Run Identity "; EXIDS 
LOCA?E 5, 3 PRINT Working fluid *; eon8 ' wt% "; mnt6 

nil = iill + 1: Loc4TE (6 + iill), 3 PRINT 'Sol'n from absorber is below crystallhation temperature oP; tctysabrout; ' De& P 
UH = iill + 1: LOCATE (6 + iill). 3 PRINTwtout; " wt% S o h  from absorber at '; (sbsout; " Deg P 
END IF 
IF t q d e b i n  = 1 THEN 
iill * iill + 1: LOCATR (7 + itl), 3: PRINT 5oI'n to g e m t o r  is below cryslallization temperature or; tctysdesin; " De& F* 
iill = iill + 1: LG€AT13 (7 + iill). 3 PRINT wtl; "wt% S o h  to p i m a t o r  at "; tdeso; " Deg. P 
END IF 
IF ~:rysCodedcsOUt = I TIlEN 
iiH = iill + I: IAXA'IE (8 + iill), 3 PRINT 'M'n from generator is below cryJhllizatisn temperature 
iill = iill + I: LOCATE (8 + i i l l ) ,  k PRINr wt; " wtZ S o h  from gcnerator sf "; tdesouq * Des F 
i!ND !I? 
IF tctyncodeabrin c 1 'I'IIEN 
iill = iill + 1: LOCATE (9 + iill). 3 PRlWT "Soh to absorber is below aystAization temperature or; tcrysabsin; " Deg. 1:" 
iill = iill + 1: LOCATE (9  + 611). 3 PKLW wt; " wt% %l'n to nbsorber at "; tahsin; " DE& F 
END 1P 
CAU.  noise: COLOR 31, buc: LOCATE 19, 24: PRINT WARNING: Frrez~-up ir Possible" 
I.OCATE 21.26: PRINT T W S I !  CHFLK YOUR INPUTS': COLOK frs bac 
LOCATE U,26: PRINT T K W S  ANY KEY TO CONTINUIT 
DO W I L E  lNKEYS = -: LOOP 
H Y n 3  mainchoioci: 
END 11: 

IF ktyemaeabsoa E 1 WEN 

tcrysdnout; " Dcg. F" 

8 *.*.\llh**~..L. LI1**~~***~~..**~~~~~.**~***.*,~~*.~.*~*~..~...,,**.~.*****~**.~.~* 

CIS : CALL border 
MCATE 3,3:  PRJNT 13AZS 
IX)Cr?;lls 3, ~ PfUW "Run !dmlity "; E'iiD$ 
I.OCXTE 5, 3: PRINT W&ng nuid '; con$; " wt% '; mat6 
LOCATE 6 , 3  PRINT 'Madmum possible bowl temperature *; m a %  " Drg. t" 
LOCATE 7, 3: PRINI' 'Gnccntration of solution entering Ibe 
LOCATE 8 3 PRINT "Conccntrdtion of solution leavng the obmrber"; r tout ;  " wtZ" 
I.OGtTE 9, J: PRlNT Tmpcratuce of solution laving the absorber "; tabuout; " Deg. F 
I.OCAT13 IO, 3: PWNr Tmperalure of solution leaving the &o&r "; tdnour; " h y ,  F 
LOCATE 11, 3: PRIW *'rirt temperature *; (Idbsout - tdcsout); * Ileg. F" 
LOCATE 12, 3: PKINl'"(hmliation of solution entering the d e s o h r  "; wt l ;  " w%" 
I I X A I ' E  13.3 PRINT 'COP "; COP 
LOCATE 14.3 PRINT Steam flow rate *; msteam; ' lbhr for a capacity of *; qout; " BI~vbr" 
LOCATE 15, 3: P K l W  "Refrigerant (watcr) tlcw rate '; mw; " I b h f  
LOCATE 16, 3 PRINT 'Concentrated solution flow rate "; ~ S O ~ C O R C ;  ' Ibhr" 
LOCATE 17, 3: PRINT IDiluk solution flow rate "; rnsoldilut; " Ihibr" 
ux1ATI?, 1% 3: PRiNI' "€?vaporator waste flow rate "; mevavastr; . Ibhr" 
lAx!!Il% 19, 3 Pmm 'DaOCber W B b k  flow rate *; mdwKasle; " lbhr" 
LOCATE 24 3 PKIM'"Condeneer wafer flw rate "; mconh;?o; " Ibihr" 

no WMLE 1NKSiY$ r -: LOOP 

wt: " wT%" 

LOCA'W 23, u: PRIM' "PRESS ANY KEY 'ro C O N ~ N U W  

'.tt*.~t...**..*..t.....*~..~*.,*~,***.***~..*.*.*~...**..****+*.~* 

' Calculation of U h  for a h h ,  dcsorher, evaporator. condenser, 
' and solution h a t  m h a n p r .  

Oabothr  = mw QA 
Qdeaorber = mv * OD 
Qwdporator = mw * QE 
Qcondenm- = mu, * QC 
Qi1X = (habsout - hhxout) maoldilut 
DeltanmW.4 = ((hvastc - mapout) ~ (hvasteout - wefanout)) I MG((tuaste - tcvapout) I (rwnsreout - trefwnout)) 
IJAevapratnr = Qevaprator I DeihnmEVA 
DettaTimCON = ((trefconout . hwin) . (tdesout . tcwour)) I LOG((trefconout - tnuin) / (tdesout - twout)) 
UAcnndenser = Qcondcnser I DeltaTlmCON 
Delta~mDrSS r ((twaste . tdcsout) - (hvastcout - Idem)) / U)G((hvastc - tdesout) / (wasteout - tdcso)) 
UAdePocbcr = Qdemcber / nelta'Ilml>ES 

? .**.1..1*.1**.~.*1~..**....... "~.~.**....~~*..*~."~*~.,...~~~**~*~ 
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Delta'nmHX = ((tabjut - tmbsin) ~ (rbxont - tdesout)) I LOG((tabsol;t - tabsin) / ( h o u t  - tdesout)) 
UAHX = QHX / DcltaTlmllX 

' Auurning tempcnturc of wlution a f k c  entering the absorber is 22 degrees F 
' bigha than the wnccnrrotcd solution leaving the beat exchanger. 
Ox = tabsin + 72 

Delta~rnAB.. = ((tabsout - tcain) - (Ox ~ tcaout)) / IAX((tlbsout - tcain) / (Ox - tcaout)) 
UAabsorber = Qabsorber / DeltmTlrnABS 

C I 5  : CALL border 
IDCATE 3 , 3  PRINT DATEE 
LOCATE 3, ?A: PRIKI' *Run Identity '; FSIDS 
LOCATE $ 3  PRINT "Mroking fluid *; ;on$; " wt% *; m a 6  
LQCAIB 6 3  PRINT "Madmom possiblc bomt t smpa tu re  '; tmax; ' Deg. F 
LOCATE 7,3: PRINT Total t a t  transferred in tbr abxlrber *; Qabsorber; * Rtu/hr" 
LOCATE 4 3: PRINI' Total heat transferred in the desurber '; Qdnork r :  Btiilhr" 
LOCATE 9, 3 PRINT Total beat transferred in the condenser '; Qcondcnser; ' Btuhr" 
LOCATE 10, 3 PRINT Total beat tranrfei-rcd in tbe mpontcr '; Qevaporatcr; ' BtuihtL 
ImAm 11, 3: P R I W  Total bcat transferred in tbe solution HX '; QHX; " Btubr" 
LOCATE l& 3 P R I W  'Required UA for the absorber '; UAabsorkr; ' Btuilir-De& F 
LOCATE 13.3 PRINT "Required UA for the dcsorber '; UAdesorber; * Btulhr-Deg tr 
LOCATE 14, 3 PRINT "Required UA for tbe condenser -; UAcondenstr; ' Btulhr-Deg. P 
LOCATE 15. 3 PRIM' 'Required UA for the evaporator '; UAevaporator; " Btuhr-Deg F" 
LOCAT% 14 3: PRINT 'Rcquircd UA for the aaluticn WX '; U r n  " Btuilir-De& F 
LOCATE 17, 3: PRINT Total IJA required "; (UAabsorber + UAdesorber + UAwndenser + UAevaporator + UAHX); 
LOCATE 16 3: PRINT "Power supplied to pump after dworber "; PBabs; " Rtuhr' 
LOCATE 19, 3 PRINT "Pawcr supplied to pump after condeoscr '; PBcon; " Btuilir' 
LOCATE 20, 3 PRINT Total p e r  supplied to both pumps *; (PBabs + PRcon); ' Btuihr' 
LOCATE 21, 3 PRINI' "COP corrccted for parasitic pumping power '; Qabsorber I (Qwaporator + Qdesorber + I (PBabs + PBcon)) 

DO WHILE INKEYS = ": LOOP 

CLS : CALL brdcr  
IDCATE 3,3: PRINT DATEE 
LOCAE 3, M: PRINT"Run Identity .; ESTIDli 

Btubr-Deg. F 

L O C A ~  U , ~ Q :  PRINT TRESS ANY KEY w CONTINUE- 

5. 29: P.WNT W'Operating panmefers' 
7 .22 PRINT Working fluid '; c o n $  ' wt% '; maG 

FORjjii = 1 TO 38: LOCAI'E 4 (20 + jjii): PRINT CHRS(?OS): NEXTjjii 
LOCATE 10, 5:  PRINT" Stream T P wt% Eothalpy F l d  
LOCATE 11, 5:  PRINT '13escription (De& F) (pia) (Btwlb) (Ibihr). 
FORjjii = 1 TO 7 4  LOCATE 12, (3 + jjii): PRIWCHR$(l%): NFXTj j i i  
abc = O! 
LOCATE 13, 5: PRINT USING S t c a m  Irom Gen. ####.# ####.## ###.# ######.# #####.f"; tdesout; pdesin: 3bc; hdemapout; mw 
LOCATE 14, 5: PRIhT USlNG "Water from Con. #I##.# ##XU.## ###.# ######.# #####.t'; trefconout; prefconout; abc; bfrefconout mw 
IDCATE 15, 5: PRINT USING Steam from Evp. ####.# ####.## #I#.# ######.# #####.#'; tsvapout; pwapout; a k ,  bgmapout; mw 
LQCATE 16, 5: PRINT USING %I. from Ab%. ####.# ####.## ###.# ######.# #####.#"; bbsout: pevapouS wtaut; babsout; msoldilut 
LOCATE 17, 5 :  PRINT USING "So!. 10 Gen. ####.# It###.## ###.# ######.# #####.e, tdeso; pdnin; wtl; bdesin; msoldilul 
LOCATE 14 5:  PRINT USING 501. from Gen. ####.# ####.## ###.# ######.# #####.#", tdesout; pdesin; wt; bdesout; msolconc 
LOCATE 19, 5:  PRINT USING %I. to Ab% ####.# ####.## ###.# ######.# #####.#"; labsin; pwapout; wt; babsin; rnsolwnc 
FOR jjii = 1 M 74: LOCATE 20, (3 + jjii): PRINT CHRS(196): N E X T  jjii 
LOCATE 23,223: PRINT 'PKFYiS ANY KEY TO CONTINUE' 
DO WHILE INKEYS = -: LOOP 

CALI.. mixture: 'Warking fluid 
mixlii: 

traps = INKEY$: IF trap$ = - GOTO mixlii: 

IF wspS = 'A" THEN m a d  = 'LiBC GOTO rnixZii: 
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IF trap$ 
IF In@ = *e TITEN me6 = "Other": GOTO UAINMt?NU: 
1P traps = "CY O R  ASC[uspS) 21 THEN GOTO MAINMENU 
PALL noise: COLOR 31, hac: 1.C)CATF Z3,12: PRlNT 0 N I, Y 
GOT8 mulii: 

'E" TH.N mat$ = "(Li, K, Nn) NOS: GOTC) mWii: 

IC E Y S <F1> ~ cF4,  A K E V A I, I I) *; : COLOK Cr$ bac 

mix2ii: 
CAIL v/t@lb.(cuhs, w&) 
IF Crcllag = 1 WYID mainchoiceii: 'ESCAPE ROIJTB 

' WtC of rslirtion k&ng the d w r b e r  (generator) 

9 t*..~**~.*il(....ttf*.**~~~**..**.*..~.~~~.*~.~.**~~~~*.**. 

ELSEIF ASC(lrapS) 3 27 THEN 
G W O  rnainchniceii: 

' *****"'***'ENlNIERING THE DATA BY INDIVIDUAL SCRliENS'**'*"*"** 

ELSElF traps = "13" 'IHEN 
CIS : CALL border: : LOCATE IS, 1 0  I'K1NI'"tinter your Run identifiwtion and prrss <ENV?R>'; : lNPllT FSTIDS 

CALL i o a s t e h e a ~ a p i n ( t s t e ~ = ~ n )  ' Wmte heal inlet temperature (mpordtor) 
IF csdlag = I GOTO mainchoiceii: 'ESCAPE KOIJI'f! 

TOlNSVSii: 

TOINDPAR'Iii: 
CALL. qtwt(qout) 'Heat ouput 
IF acPag = 1 GOTO 'RXNWSii: '%SCAPE ROUIE 

CALL condahain(kuin) 
IF escflag = 1 GOT0 TOINDPAKTII: 'P1SC:APB ROUTE 

CALL cmdtapp(1capp) 
IF ewflag = 1 G O M  TOINKHOPii: 'ESCAPE ROIJ'E 

TOINRHOPB: 
' Condenser and absorber coding water tempemrure 

TOTCappii: 
' Approach tmpcrdture in condenser 
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TOTEappii: 
CALL maTapp(teapp) 

IF d a g  = 1 GOTO TOTCappii: 'ESCAPE ROUTE 

CALL desTapp(ldapp) ' .4pproach temperature in derorter 
IF d a g  = 1 GOTO ToTEappii: 'ESCAPE ROUTE 

CALL AbsTapp(happ) 
IP ed lag  = 1 GOTO TOTDappii: 'ESCAPE ROUTE 

CALL HXTapp(thxapp) 
IF 

' Approach temperature in evaporator 

TGTDappii: 

TOTAappii: 
' Approach mperature in absorber 

TO-Fpii: 
' Approach temperature in solukion heat exchangr 

= 1 GOTO TOTAappii: 'ESCWE ROUTE 

PREVMUPii: 

E l S E  
3 ... t * * ~ t * t * O l l * , t ~ . * * * * ~ . ~ ~ ~ * ~ ~ . . , . ~ * ~ ~ * * * * ~ ~ . * ~ * ~ * . ~ ~ ~ * , . * * . . . ~ . * * ~ * * * * ~ ~ *  

' END OF RESPONSE ALGORITHM FOR EITHER INPUT T'tE DATA BY SCREENS O R  TABULAR 
I .*..*..*~* OL~I*.O....t...~.~****~"*~*~*~~.~.***.****~*.".**~*******~~***.* 

GOTO NEBDCORii: 
END iIi 

' END OF IF B U C K  FOR ENTERING DATA BY SCREENS OR TABU1 AR 
1 ........................................................ 

trelwnout = tcwnut + "capp 
CALL preh?o(trelwnout, prefwnout) 
CALL hh.atcr(trelconout, hfrefwnout) 
CALL bgwater(tcwouI, hcwout) 
CALL hFuakr(tn*in. hnuin) 

1 6 ' r ~ * . ) * * * * ~ . . . . . . ( i ~ * ~ * * ~ ~ ~ ~ * * * * ~ * . , * * * * * * . * ~ *  

tevspout = hranternapin - teapp 
s . ~ t f * , * , * , . . t " l l~ 'o"~""r++++rr r r r r r+r r r r rn* . *  

CALL prehb(teuapout. papout )  
CALL hptei(tcvspoug hgevapout) 
CALL hhater("cain. hlcain) 
CALL hgwater(tcaouI, hgcaout) 
CALI. hfwakr(hrastewapouI, hwasteevdpout) 
CALL bguster(twastern3pin, bwastecvapin) 

pdesin = prefwnout 

hhsout = tuout  + taapp 
tabdn = t abou t  +. lhxdpp 
thxabsin = taheout + (1.5 thrapp) 

3 ~ * * . * * * * * * . . ~ ~ ~ ~ * ~ * . ~ " ~ . * * * * ~ ~ ~  solution.... '.**..'..*~*.*"~~*~ 

IF mat$ = 'LiBf THEN 
CA1.L BoostTTiBr(pdesin. ut. tdesout) 
CALL haiIiRr(ldesout, WI, bdesout) 
tdeso = tdrsorrt 

twastedesin = ldeaout t tdapp 
twastcdcsout = mmsledesin 
CALL hh.ater(hwastcdemu~ tiuaskdesnut) 
CALL hgwater(lwsstedcsin. baslederin) 

CALL hxtli6r(thmbsin. w< hhaahsin) 
CALI, abw!mulliBr(tahsouI, pcvapoul %%tout, wt) 
CALI. MliBr(tabsout. .atout, habsout) 

alpha = wmut I (wt . wtout) 

hhxab9oul = habsout - alpha I beta * (hlwabsin - bdesout) 

bela = ut / (mt - wtout) 
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t?lUII) I F  

' **"***'*'*'IPetrrmin3ljoo of COP and mam flow C P ~ C ~ * * * * ~ * * ~ * " " '  

QA = hgcvepaut .c alpha 
ymma -= QA I (hpour  - blain) 
QE = hgwdpoul - hfrefconout 

hhabiin - beta habaout 
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dclta = QE I (buastccrapin ~ hwwtecvapout) 

Q D  = alpha * hdcmut + hdeJvspout - beta hdesin 
phi = QD I (bastcdesin - hwaskdcaout) 
QC - bdmapout - bfrefconout 
sy = QC I (bcuout . h d n )  
COPH = (QA + QC) / QD 
COPC = QE I QD 
msteam = qout I (hgcaout - hfwio) 
I I ~ N  = mskam I g m m d  
msolwoc = alpha mu 
msoldilut = beta * mw 
m ~ ~ w u a s t c  = dclta ' l l ~ l  
mdcswaste = phi mw 

mmnh2o = JY mw 

cmcienq = .6 
WPabs = (pdnin - pcMpout) 144 I rhmoln I .6 
PBabs = WPnbs msoldnlut ,0012851 

'assuming 64% cfftuenq for tbe pumps 
'141 canverb from (Uin-2) to (VftA2) 
'1,28513-3 convert? It-lb to Btuhr 

I ...... ld.*.*0*.1**. Warning for pssible i.rystaliuAtioll ....*.. *.....*..*" 
IF tcqwcadcabaour = 1 OR tuycodedcsin = 1 OR tcryseodedesout = 1 OR tclytcodeabsin = 1 THEN 
CLS : CALL border 
iill = 0 
LOCATE 3,3: PRINT DA'iFS 
LOCATE 3,W PRINT "Run ldsntiiy '; ESTIDS 
LOCATE 5, 3 PRINT Working fluid "; con$; ' .ut% .; mat$ 
IF tcrysoodeabsout = 1 THEN 
iill = iiii + I :  LQCATE (6 + iill), 3 PRINT "Sol'n fcom dbsorber is below ctystallization temperature or; tcrysabsout; a D e g  F 
iill = i i l l  + 1: LOCAI'A (6 + iill), 3 PRINT wtout; ' wt% Sol'n from absorber at "; tahsout; * D e g  F" 
END IF 
IF tcryswdedcsin = 1 THEN 
iill = iill + 1: l,OCATE (7 + iill), 3 PRINT 'Sol'n to generator is beleu crysblll-ation temperature or ;  tccysdesin; " D e g  F 
iill = iill + 1: I N X ' I E  (7 + iill), 3 PRINTwtout; 'wt% S o h  to  generator a t  '; thmut; ' D e g  F 
END IF 
IF tqacodcdessout = 1 THEN 
iill = iill t 1: LOCATE (8 + iill), 3 PRINT "Sol'n from generator is b e l w  crysbdliznfion temperature of; tcrysdesout; " D e g  P" 
iill = iill + 1: LOCATE (8 + iill), 3 PRINT wt; *wt% Sol'n from generator a t  '; tdesout; * D e g  F" 
END IF 
IF tcqxodeabsin = 1 THEN 
iill = iill + 1 LOCA'IE (9 + iill), 3 PRIN?' S o h  to absorber is below crystallization temyeratuce OR tcrysabsin; " D e g  F" 
i l l  = iill + 1: LOCATE (9 + iill). 3: PRINT 'ut; 'wt% Sol'n to absorber a t  "; tahsin; " D e g  F 
END IF 
CALI, noise: COLOR 31, bsc: LOCATE 19, 24: PRINI' WARNING: Frecae-up is Possible' 
LOCATE 21, ?k PRINT "PLEASE CIIECK YOUR INPUIS": COLOR frg  bac 
LOCATE 23.26: PRINT "PRESS ANY KEY TO CONTlNUE' 
DO WHILE INKEYE = "': LOOP 
GOT0 mainchoiccii: 
END IF 

. .. l . . " * * . l . O ~ O t ~ . t . t " . . t * . . . * * * . . . . * * * * t . 1 * l l l l . L l l l l t t t t  

CLS : CALL border 
LOCATE 3,3 PRINT DATE$ 
LOCATE 3.26: PRINT "Run Identity *; EXIDS 
LOCA'IE 5, 3: PRINT Woorking fluid '; cons; 'wt% "; m a 6  
LOCATE 7, 3 PRINT "Conantration of 3olution leaving the desorbee wt; " It'%" 
LOCATE 8, 3 PRINT' "Chnccnhtion of wlution leaving the absorbe?; WtoUt; " wt%" 
LOCATE 9, 3: PRINT Temperature of solution leiving the absorber "; tabsout; ' Dcg. P * 
LOCATE 10, 3: PRINT "I'ernperatucr of 9oIulion leaving the dcsorber *; tdesout; ' De& P 
LOCATE 11. 3: PRINT %It ternperaturc '; (tabsoot. tevapaut); ' De& Pw 
LOCATE 12 3: PRIhT "ConomIration of solution mteiing rhc absorber "; wtl; " wt%' 
LOCATE 13, 3 PRINT T O P  beating and cooling .; COPH; 
LOCATE 14, 3 PRINT Steam flow rate '; mrlearn; ' lhhr for a capaciiy of '; qout; ' Btuhr' 
LOCATE IS, 3: PRINT "Refrigwent (water) flow rdte -; mu; * lbhr" 
LOCATE 16, 3 PRINT "Coneentcatcd solution flow *-ate '; msolccnc; ' IbhS 
LOCATE 17, 3: PRINT 'IXlute solution flow rate *; mnoldilur; " Ibhr' 
LOCAI?; 18, 3: PRINT 'Evaporator waste flow rate "; mwawaste; ' l b h f  
LQCAIE 19. 3: PRINT 'Dwxber waste flow mte .; rndeswaste; " l b h f  
LOCATE LO, 3 PRINT 'Condsnrer water flow rat2 .; mconhho; . lbbr" 

LOCATE Z3,26: PRINT "PRFSS ANY KEY TO CONTINUE" 
DO WHILE INKEYS = '": LOOP 

and *; COPC 
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................... END OF O m O N  2 ................... 
> ..**..***** O m o N  Su[ ee*.****lt. 

I *.*.*e F- THE p R W M  011111**** 

MNNCHQICEW. 
C I S  

END 

SUB AbTapp (taapp) YrATiC .................................................................... 
' THIS PROGRAM IS USED TO EWER THE APPROACH TEMPERATURE IN ABSORBER 
' (taapp) BY INDIVlDUAL SCREENS .................................................................... 

wf lag  = 0 
CHlINDP6 
ENTPART6 .............................................................. 
' USBK COULD CHAYGB'I'HE UNITS BY PRESSING <F1> KEY OR 
' COULD ESCNE M PREVIOUS MENU BY PRESSING ~ E S C D  KEY OR 
' ACCEFI' THE INI'W BY PRESSING < F9> ............................................................... 

n = I: taappCP E 1: taappUNflS = 'Degreea F 
CLS : CALL border: : LOCATE 4 6 PRINT'Iype in the apprmcb tcmpera!ure in absorber. Use Function key <Fl>'  
LDCATE 7 , 6  PRINT *to select proper units for your entry. Pres9 <F9> %hen finished." 
COLOR 15, bnc: LOCATE 23,7: PRINT 'cFI>-TOGGLE UNITS 
LOCATE 19. 7 PRINT'Approacb temperature in absorber 

LOCATE 19.56 PRINT IaappIJNl'lf; 

1F kvpF = "I" GOTO 21W 
IF ASC(trap$) = 8'111EN taapps = -: taapp = 0: LOCATE 19. 45: PRINT " 
IF tnpS = 'A' GOTO CHANGEUNIT6 

*: taappIlNmlE = taappUNm: taapp = 0: taappS = 

<F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU'; : COLOR frg bac 

'; 
PKI'UNW6 

20006 LQCAW, 19, 40.0: trap$ = INKEYS: IF trap$ = " GOTO 2ooo6 

': GOTO 7.oo06 

IF ASC(tnpS) = 27 'I€UlN 
=flag = 1 
GOTO 21506 
END IF 

IF ASC(wp$) 56 OR ASC(tnp$) r 57 OR ASC(Lrap$) 47 GOTO 2ooo6 
raapp$ = hap$ + traps 
LOCXl'fl19, 45: PRINT VAl,(taapp$); : taapp = VAL(taappS): GOTO Moo6 .......................................................................... 

' CONFIKM YOUKTEMPERiil'URE INPUT PRESS <F1> FOR CORRECI' INPUT OR <F2> FOR 
' INCORRIRECT iWPUT 
1 *.b.."***~*..t..t..*..~*.*~*****.*~~*..*.~*.*~~~.~..*.********..~~~~*..** 

2 1 W  

211W 

CLS : CALL border: : ILOCATE 12, 8 PRINT 'Your chosen approach ternpewtiire in absorbdr is '; tzapp; ' '; taappUNflS 

DTCHECK$ = INWYI:  IF DTCHECKS = 'A' GOTO 21506 
LOWIT, 7.3, 12: PRIN1" cF1>-  Correct <F2>-lnwrrect "; 

1F DTCHECG = "W THEN taappS = ? GOTO ENWART6 
GOTO 21105 

. "'"'L".'*~'s"*~"'..*C-G,NG "NITS OF '~~h,]'EILZTURE"**+"'*""........... 

CHANGEUNrlk 
n = n .I- 1: IF n = 3 THEN n = 1 
ON n GOT0 21% 21216 

21206 
21216 

iasppCF = 1: t a a p p U N m  = 'Degrees F 
raaFpCF = 2: taappUNi'B = "Degrees C 

': GOTO PiIUNIT6 
': GOTO PRTUNITb .................................................................... 

bND SUE 

SUB ahsrRout3lk (T, P, wous wt) STA'IlC ....................................................................... 
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cscflag = 0 
CHlINDPiii: 
EWiIPARTiii: 

,. t.tt.t.l.l~l*~..*I*~~.~.~~~.........~~~~**~~*~.~~.~...~..... 
' USER COULD CHANGE THE UNiTS BY PRESSiNG <F1> KEY OR 
' COULD ESCAPE Ti, PREVIOUS MENU BY PRESSING <ESC> KEY OR 
' ACCEPT THE INPWT BY PRESSING <F9> 
' . . . l ~ ~ ~ t * * ~ , t * . * O * ~ * ~ * ~ * * ~ ~ . * ~ ~ ~ ~ , ~ * , . . ~ * . * * * * * * * * ~ ~ * * . * . * . ~ * *  

n = 1: rcwinCF = 1: tcwinUNIl3 = " Degrees F ': 1nuinUNITU = twinUNn3: twin = 0 lwhf .= * 
CLS : CALL border: : LOCATE 4 3 PRINT rLpe in the condenser and absorber m l i n g  watcr temperature. Use Function" 
LOCATE 7 . 3  PRINT "kq <F1> to select pcopcr units for your entry. Press <F9> when finished.' 
COLOR 15, bac: LOCATE 2.3. 7: PRlNT'<Fl>-TOGGLE UNITS <F9>-CONFIRM ENTRY 
LOCATE 19, 3: PRINT "Condenser and absorber cooling inlet temperature 

LOCATE 1 9 , M  PRINI' I d n U N m ,  
L O C A m  19, 40, 0 trap$ = INKEYS: IF traps = 

<EX>-PREVIOUS MENU'; : COLOR frg bsc 

'; 
PRTUNITiii: 

20033 GOTO 20033 
IF traps = *L" (ioro 21033 
IF ASC(trsp$) = 8 l l3 f iN  twin$ = ": tmin = 0 LOCATE 19, 55: PRINT ' 
IF trap$ = 'A" GOTO CHANGEUNITiii: 

': GOTO 20033 

IF ASC(trapS) = 27 THEN 
d a g  = 1 
GOTO 21533 
END iF 

IF ASC(ti-ap$) c 16 OR ASC(trapS) > S7 OR ASC(trap$) = 47 GOTO 20033 
tc*inS .-= t&nS + trap$ 
LOCATE 19, 55: PRINT VAL(tcwinE); : t&n = VAL(tnvin$): GOT0 20033 

,..** ~ t * , ~ B O d " " J I * * . . * . ~ * ~ ~ * * * . ~ ~ * ~ . . . ~ ~ * ~ * * * * * * . ~ ~ ~ . ~ ~ . ~ ~ . * ~ ~ ~ ~ * * * * * ~ " . . "  

' CONFIXM YOUR TEMPRXATURE INPUT PRFSS <F1> FOR CORRECT INPUT OR <F2> FOR 
' INCORRELT INPLT 
I .. ~~'1"01*"**"t*...,,,~*~,~**""""~*,*******~~~..."~.~~..~~~~~~~~,"*.,***~ 
21033 CLS : CALL border: : LOCATE 12 IS: P R l W  "Your chosen condenser and absorber" 

'; torin; ' "; tovinlJNi?F L O C A T S  13, 15: PRINT 'cooling water tempeiaturc is 
1,OCATE 23, 12 PRINT' <F1>- C o m c t  <FZ>-Incorrect '; 

IF DI'WBCKS = 'B" THEN tovinf = *: GOT0 ENTPARTiii: 
GOTO 21133 

21133 DTCHECKS = INKEYS: IF wrcmca = =A" GOTO 21533 

I ~ ~ . r . r r . . . . r r . " ~ ~ ~ * * ~ - 6 ~ N G  U N m  OF ~~pEKA721RE*........"..".""" 

CHANGEUNiTiii: 
n = n + 1: IF n = 3THEN n = 1 
ON n GOTO 21233,21234 

21233 
21231 

tminCP = 1: tcwinlJNlTS = Degrees F *: GOTO PRiUNlH'iii: 
tocinCF = 2: tc~nIJNKS = - Degrees C ': GOTO PRTUNn'iii: 
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aellssg - 0 
CH11NDP 
FBTPART: 

9 .............................................................. 

' IJSER COU1.D CHANGE THE UNITS BY PRESSING <FI> KEY OR 
' COULD ESCAPE TO PREVIOUS MENU BY PRESSWG cllSC> KEY OR 
' ACCEPT THE INPUT BY PRESSING < F9> 
ULt*.lt.t.l****.*..t***.'*...*....**~**..**'.~**~*.~*..*~*~."* 

n = 1: teUinCF - 1: tcwinWNIT$ = ' D e p e  F 
CLS : CALL border: : Loozn? 4 6: PRINT p p e  in the mdenserwarer inlet cernperatsw.. L J s e  Function k q  < F b '  
LOCATE 7,6: PRINT To select proper units for your enky. Preas <F9> when finisbed" 
COL,oK IS. hac: LOCATE 23. 7: PRINT "<Pl>-TOGGL,E UNITS 
LOCATE Y 9,7: PRINT 'Condeosa water inlet tcmpeta~rce 

LO(X1E 19, .% PRlNT winUNTrs, 

IF trap$ = 'I' GOTO 21W 
IF ASCQrapS) = 8 THEN t&n$ i -: t&n = 0: LOCATE 19, 4.5; PRINT " 
LF WapS "A" GOlXO CHANGEUNCE 

': lovinUNn'Y$ = h n U N I T $ ;  twin = 0: twb$ = 

cF9>-CONPIRM ENTRY <EsC>-PWIvIOUS MENU"; : COLOR Crg, bac 
-; 

i w w i v x  

2ooo LOCAW. 440, (t trap$ = INKEY$ IF traps = - C3OT0 2iW 

': GOTO 2000 

IF ASC(trap$) = 27 T I E N  
ercflag = 1 
GOT0 2150 
END IP 

IF ASC(trapS) < 46 OR ASC(tnp$) > 57 OR ASC(trapS) = 47 GOTO 2 W  

IDCKIE l9,45: PRINT VAL(tnuin$); : twin = VAL(tnvir6): GOTO 2000 
tcwinS=tavinS+txaps 

..* t**.***.*t/l~.f..*~*.*.~.......~~~***~.*.**.*....**~*~*.~*.~..*'*'~~**, 

' CONFIRM YOUR 'IEMPERATURE INPUT PRESS <i<l> FOR CORRECT INPUT OR <P2> FOR 
' INCOKRLiCf lNPUT 
I *I.  I**.**.*...*.***.,*~~..~*********.*.*~*..~..***...*.*.*.*.*~*.~.*.~.*. 
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DECLARE SUB dcnalt (In, wt!, horoln!) 
DECLARE SUB dcnl;br (fl, vt!, rhosoln!) 
DECLARE SUB denhb  (tI7, b o h b ! )  
DECLARE SIJB condabsin (Invin!) 
DECLARE SUB ahtcnblkHA (W. Ti, WtOut!, wtl, bvapor!. wtabsout!) 
DECLARE SUB xbtcalLiBrHA (&!, T, wtoul!, wt!, bvapnr!, wtabsout!) 
DECLARE SUB malnchoiceii () 
DFXLARE SUB tabdata2 (eSnD$, mal$, con$, qoul!, win!. hvaatedesin!, twasteevapin!, tcapp!, tcapp!, tdapp!, taapp!, 'hwpp!) 
DI3CLARE SUB INPIWASTEDeS (twastedcsin!, twastedainS. twastedninUNllX, trap$, aaaa!) 
DECIARE SUB mw.tebeoterapin (kaatecvnpin!) 
DECLARE SUB ;ra?rtcbeatdcJin (mstedmin!) 
DECLARE SUB Iogo'l'A () 
DECLARE SUB IogoHA () 
DECLARE SUB W E r  (In. wt, Ml!) 
DECLARE SUB EbxtTalt (P!, wl!, tmax!) 
DECIARE SUB nbrunoutalt ('I?, P!, wtout!, wl!) 
DECIARE SUB thxoutcalalk (hd!, wt!, hour!) 
DECLARE SUB rhtcalslk (b!, T, wtoud. wt!, buapor, wtabsin) 
DECLARE SUR h-lt (TI!, wt!, ha!) 
DeCLAilE SUB prtalk (a, wt!, pat!) 
D K L A R E  SUB hgsupcr (psat!, Hg!, tsat!, Ti, bsuperheat!) 
DECLARE SUB TSATHZD (P!, TI!) 
DECLARE SUB abrrvltoutLiBr (I!, P!, wtout!, wt!) 
DECLARE SUB houtcalLiBr (W, 4, Ibmut!) 
DECLARE SUB xhtcalLiBr (MI, T. wtout!, wt!, hvspor, wtabsin) 
DECLARE SUB preIiBr (tf!, wt!, psat!) 
DECIARE SUB Boost'IZiilr (P!, wt!, tmax!) 
D F X M  SUB hgwater (In, Hg!) 
DFjXLARE SUB h h t c r  (tf!, bl?) 
D E C M E  SUB p r e b b  (In, P!) 
DECLARE SlJB TCABSIN (tcain!) 
DECLARE SUB Tdeaorbec (tdeso!) 
DECLARE SUB inptcain (tcain!, b in$ ,  IcainlJNlTS. traps) 
DECLARE SUB inptdao (tdcso!. IdeooS. tdemUNI13. traps) 
DWXARE SUB wtabs cuts, w?!) 
DECLARE SUB desTapp (tdapp!) 
DECLARE SUB AbsTapp (taapp!) 
DECIARE SUB HXTapp (thrapp!) 
DECLARE SUB inptcapp (tcapp!. tcapps, tcnppUNlB, traps) 
DECLARE SUB inpteapp (tcapp!. teappE, teappUNm, traps) 
DECLARE SUB inptdapp (tdapp!, tdappS, tdappUNm, trap$) 
DECLARE SUB inptaapp (taapp!, taapp$, uappUNl'1S. traps) 
DFXLARE SUB inpthxapp (Wpp!,  thxapps, tbgppUNlTS, Zaps) 
DECLARE SUB condtapp (tcapp!) 
DECLARE SUB e ~ T a p p  (teapp!) 
DECIARE SUB wakrpre (tf!, ha, Hg!, paat!. Ti!) 
DECLARE SUB inptwin (twin!, twin$, t&inUNID, trap$, ccc!)  

DECIARE SUB INPWJATIE (wale!, waste$, twasteUNIl3, h p f ,  aaa!) 
DECLARE SlJB wasteheatin (mast-!) 
DECIARE SUB INPqout (qout!, qoutb, qoutUNI?$, trap$, bbb) 
DECIARE SUB RUNID (R'tDS. trap$) 
DECIARE SUB condbbin (tmiin) 
DFCLARE SUB qtout (¶out) 
DFCLARE SUB tabdata (EsnDS. matb, cons, qoud. hlln!,  Puaste, tcapp, tenpp, tdapp, ta3pp. W P P ,  t c a h  tdeso) 
DECLARE SUB MAINMENU () 
DECLARE SUR "LESCR () 
DECLARE SUB mainchoicei () 
DECLARE SUB m i n i m  () 
DECIARE SUB noise () 
DECLARE SUB border () 
COMMON SHARED fre. bac, cscflag 
frg = 14 bac = 1 

SUB condtapp (tcspp) STKIIC 

s .. 1.1."111........)*~~,~"~~~~..~~~~~~.......~~*~..........*.....~.~.~.~~~~~~, 
' THIS PROGRAM IS USED TO INPLTI THE APPROACH TEMPERATURI? IN CONDENSER (tcapp) 
' BY INDlVlDUAL SCREENS ,......... ............................................................... ..*. 

esctlag = 0 
CHlINDP3: 
ENTPXRT3 
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il E 1: tcap&P = 1: tcnppUNrrS * "&pea  F 
CLS : C W  booler: : IKA7F, 4 6: P W  
LQCA'TB 7,6: PRINT "to set& pmper units C u r  your entry. Press <F9> wben tinisbed." 
COI*IR lS+ bnc: LOCATB 23,7 PRINT "<Fl>-TOGELE UNITS 
IJIXAIE 14 7 PRJW "Approach temperature in c m d m m  

LOCAW, 19,56: PRLN'1' bq#JNo'E; 

IF trap$ = 1" GOT(P 21003 
IF A.SC(trap$) E 8 THEN -pp$ = -: tcipp = 0: L~~ 19,45: PRINT " 
IF traps = "A" GOTO CHANGEIINrl1: 

? tcappUNlTlb = twppUNIIF: tcipp = 0: h p p $  = " 
in the approach temperature in condenser. Use Function key < F l z "  

<FQ>CONPIKM FJNTRY <ESC>-PREVIOUS MENU"; : COLOR frg, bac 
'; 

PRlVNCD: 

u)a)3 LocAIMa 19,4 0: trap$ = INKEY$ IF tmp$ = " G01D UWXU 

': GCITO WOM 

1F iSC(kap$) * 27 THEN 
d a g  n 1 
GOTO 21503 
END 1F 

IF ASC(trapS) c 46 OR ASC<trap$) > 57 OR ASC(ttap$) = 47 GOTO 2ooo3 

Loc*\11? 19, 4.5: PKINT VAL(tc2lppS); : Lcapp = VAl,(imyp$j: GOT0 'ZiIO3 
tcnpps ecapps + craps 

. *tC**~.*.*.***...*,.*,~....~..~*****~.~*~*..,******.***.~**~.*....*.**~.* 
' CONIWM YOUR TEMPERATIJRI! INPUT PRESS <F1> FOR CORRECT lNPUT OR <FZ> FOR 
' INCORRECT INPIPI' 
.1***~."*.* .~.** '*~***. . .**~~*~***~~~**. . .~. .* . . .~.*~***.* . .** . . .** .~~**~* 
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END SUB 

SUB denlibr (tf, rbosoln) STATIC 

I **.**********"eDENSm OF li& S O L m O N S  (rbwoln)'*"*"*".""'*,*, 

r r  = tf 
x==uyt/100 
a l l  - t2925: n21 = -5.9576E-04 
a12 n -.64?82 a?? = .CO13353 
a13 = 23251: a23 = -.015455 
rhmoln = a l l  + a12 x t a13 x A 2 + (a21 + a22 * x + a23 ' I 
rh~soln = 623719 rbosoln 

2) T 

. ********.* .*~~~~*~.*.~~~~"~n,~,~,~m/~~.. . . . .  .................. 
3 **.******%**e% 1s [N ylrIx. AND t 1s IN DEGREES ~I*ll********..* 

END SUB 

SUB desTapp (tdapp) STATIC ........................................................................... 
'THIS PROGRAM IS USED TO lNPUT?HE APPROACH TEMPBRATVRE IN DFSORJ3ER (tdapp) 
' BY INDMDUAL SCREENS ........................................................................... 

escflag = 0 
CHlINDPS: 
ENTYAKTS: .............................................................. 
'USER COULD CHANGETHE UNITS BY PRESSING < P l >  KEY OR 
' COULD ESCAPE TO PREVIOUS MENU BY PRESSING <FsC> klEY OR 
' ACCEPTTHE INPUT BY PRESSING <FQ> ............................................................... 

n = 1: tdappCF = 1: tdappUNTS = "Degrees F 
C I S  : CALL border: : LOCATE 4 6 :  PRINT 
LOCATE 7, 6: PRINT "to Select proper unita for your e n q .  P r e s  6F9> when finished' 
COLOR IS. bar: LOCATE 23, 7: PRINT'<Fl>-TOCiGLE UNITS 
LOCATE 19, 7: PRINT "Approach temperature in d e s o h r  

LOME3 19,56 PRINT rdappUNm, 
IBCATE 19,40,0 tnp0 = INKEY$: IF trap% = 

IF trap$ = "I" GOTO 21005 
IP ASC(trap0) = 8 THEN tdapp$ = -: tdapp .: 0 LOCATE 19, 45: PRINT " 
IF kap$ = 'A' GOTO CUANCEUNKS: 

': tdappUNWI = tdapplJNITS: tdapp = 0 tdapp$ = - 
in the approach temperature in desorber. Use Function key <FI>' 

<F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU'; : COLOR frg. hac 

.; 
PicmNrrs:  

ZW5 GOTO 2W5 

": GOTO 2 W 5  

IF ASC([rapS) = 27 THEN 
escflag = 1 

END IF 
GOTO zisns 

IF ASC(trap$) 6 46 OR ASC(kap$) 3r 57 OR ASC(trapS) = 47 GOTO Zoo05 
tdapp$ = rdappE + trap$ 
LOCATE 19. 45: PRINT VAI.(tdappS); : tdapp = VAI.(tdappS): GOTO 20005 .......................................................................... 

' CONFIRM YOURTEMPERAlUKB INPUT PRESS < F l s  FOR C O R R E U  INPUT OR <F2> FOR 
' INCORReCT INPUT .......................................................................... 
21005 

21105 

C I S  : CALL border: : LQCAW, 12 8: PRINT "Your cbosen approach temperature in desorbcr i3 

D'TCHECW = INKbYS: IF DTCHECKf = "A' GOTO 21505 

*; tdapp; ' "; tdnppUNlTS 
LOCAT73 D. 12: PRINT' c F l > -  Correct < F2> -Incorrect '; 

IF DTCHECK$ = "8" 'THEN edapp$ = ": GOTO ENTF'ARTS: 
GOTO 21105 ........ "'""'**'....CHANGlN~ UNITS OF TEMPERA~RE"~"'", .* . ,~ .~+****** 

CHANGEUNKS: 

36 



ucRag = 0 
CHlINDP4: 
ENcFAK'I:(: 

. .L..t..~*..**.*..*.*.**~.***.*.*,.,.*.*....~*.~.~,*.*~*~~***, 

' USER COIJCD CHANGE 'ME UNlTS BY PRESSING <Fl> KEY OR 
' COULD ESCAPE TO PREVIOUS MENU BY PRESSING <eSC> KEY OR 
' ACCEm THE INPUT BY PRTSSING <F9> 
............................................................... 

n = 1: teappCP = I: tesppIMITS = "De@- F 
CLS : C N ,  border: : LOCAT??, 46: PRINT Type in tbe spproacb temperature in erapoomtor. Uae Function key <Fl>" 
lK.A'IzC 7, & PRINT .m select prbpcc units for your my. Press <F9> when finished" 
COLOR 15, bac: LGCATE 23,7 PIUNT "<Flr-TDGGLE UNITS 
LOGATE 19,7: PRINT "Approach kmperaturc in evaporator 

LOCATE 19.56: PRMT teappUN1TG; 

IF kapS = "I" GOTO 21004 
IF M!(tmp$) = 8 'MEN te3ppS = I: t a p p  = 0: IDCAW, lY,  35: PRINT " 
IF trap$ I 'A" GOTO CHANGEUNIT4 

': tpsppUNT1S = teappUNm. Leapp = 0: tea& = 

<F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU'; : COLOR frg, bac 
"; 

PRNNlT4:  

2oQo.1 LOCATE 19.40, D: traps = INKEYS: It' trap$ = - GOTO 2IMM 

.: GOTO ZOO04 

IP ASC:(kaapS) u Z7 THEN 

GOTQ 21504 
END IF 

w o s g  = 1 

EP ASC[(mp$) < 46 OR AX(Crap$) > 57 OR ASC(trapS) = 47 GOTO 2Mx)4 

IDCA'IE 19, 41: PRItW VAL(LrappS); : tcapp = VAI,(teapp$): GOTO 20004 
Leapps = Imp@ + trap$ 

9 b**ll*.*l**(lt"**~.,~*~~~~~*~~*~~*..*~*.*...**,+~*~**.,*'.~******~~~****** 

' CONFiRM YOUR 'lEMYliKA'I1JKE INPUT P R E S  <Fl> POH (!OKRI!Cr INYVr OR <F2> FOR 
. kNCC>KlWKT INPUT ..~. ~ ~ . * ~ * ~ * . ~ . " ~ * 4 ~ ~ ~ ~ . ~ ~ ~ ~ ~ * * * * ~ ~ * ~ * . ~ ~ * ~ ~ " ~ ~ . * * * ~ . . * . ~ . . . . . ~ . ~ ~ * . ~ ~ ~ . * ~  

21506 (!IS : It' tenppCP P 2 THEN teapp = (teapp * 1.8) 

I *.**..** .... ...s...,eapp 1s *N DF,GF@ps F..******". ....... ... /....e 
END SIJB 

SUH bfwater (tf, hfj 
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T = t f  
I F T > = 3 2 A N D T <  WTHEN 
bf = -32335021M958x. + 1.01294W4053 * T - 1.296gLIE-01* T * 2 + 3.594EL.07 * 1' A 3 
IPbf c O'IHEN bf = 0 
EISEW T >= 460 AND T <= 670 THEN 
hf = -1013.33095639opx + 676439975W T ~ .0113P907W * T 2 + 7.7541E-06 * T A 3 
ELSEIF T > 670 THEN 
hf = -1013.3309s63~ + 67643W594# T - 0113990799x * 1' A 2 + 7.75418-06 * T * 3 
PRINT WARNING Tis outside tbe riange' 
ELSEIP T < 32 THEN 
P R I W  WARNING: T is outJidc the range and is less than 32 Degrees P.' 
END 1P 

END SUB 

SUB hpupcr (pt, Hg, tsat, T, bsuperheat) 

. ....................................................................... 
''hs p r o p m  calculate? the speufic cntbalpy of superheated steam 
' (hsuperbeat) at psat (p ia )  snd T (Des  F). 
"Lhc saturation tcmperatum k tsat (Deg F). 
3 ..**. tt*~*........*~.~.~~**~*~*.*.~.*.*..********"*~*..~.*.*~*~~..~.~** 

tK = (I - 32) / 1.8 + 273.15 

a = 7.219 
B JI ,002374 
C = 26-3-07 
delhsriperbcat = a (tK- tsatK) + B / 2 *  (tK - 2 -  mtK * 2) + C / 3  (tK * 3 ~ tsatK A 3) 

lgaK = (bat - 32) / 1.8 + 273.15 

. .. '.."......'..'dc~~supcrbeat is i n  ca,,po~c of  cam."*.........*^'""' 

hsuperhcat 3 ZIg + (delbsupc&cat .1001) 

I ......*,.*.** t~~~**~~.~**~~.~~~***"~****..~~.~***~~*.*.~..~~*,~~~~..~** 

' delksuperhcat ir cooverted to Btuflbm of steam by the 0.1001 factor. 
',.t*.******DI..~..**.**~.....~~. 

END SUB 

SUB hgwater (6, Hg) 

1 .I....... t.t..\*.t...~,~................~...~""~~~.............. 

' Specific Enthalpy of Steam (Hg) at T sat (De& F) and P sat 
' Temperature range 32 to 670 De& F 
1 ...* t...t*~*.l"*...........~*.*.*******~**~~**..~~~~~**~..~.. 

T = d  
IF T >= 32 AND T < 460 THEN 
Hg = 1@61.4541653@328 + .4207217919# T + 1.R89358E-M 
ELSEIFT >= W A N D T  < =  670'1HEN 

T 2 - 9.194E07 T * 3 

Elg = ~ ~ . 4 1 3 5 ~ 7 0 7 c  - a 7 ~ 7 1 6 * 1 z w m  T + .oisi972403* * T .- 2 - i . z 7 m ~ - o j  T * 3 
ELSEIF T > 670 THEN 
ng = m 5 . 4 1 3 ~ ~ 7 0 7 ~  - a 7 ~ 7 1 6 6 z % z m #  * .r + .oi~i9n403# Q T * z - I . Z ~ ~ E - O S  * T * 3 
PRINT WARNING: Tis outqide the range' 
ELFBIF 'L' c 32 THEN 
PRINT WARNING: Tis outside the range and is less than 32 Degrees F.' 
END IF 

END SUB 
SUB h d l k  (TI ,  ut, h a )  

8 *ff~~~fC~.*)***.....Of.*Dl.f..~.~.l~.........f.......**..*..~... 

' Specific Enthsllry of (U, K, Na) NO3 Mixtures (M) 
' CORRELAllON BETWt!13N 50 -WE% TO 94.1 WE? 
' IF OUTSIDE i H E  RANGE OF WT%, THIS PROGRAM CALCULATES THE VALIJE? 
' USING THE CORREIATION WIM A WARNING 
* .i.** l,...*~L~.l.ll***+*"~~*~~~~~~...~*~~~~~.....~~~~*~..~*~~,... 

T = T1 
IF ut i- = 50 AND wt < = 91.1 THEN 
alpha = 3w.516 - 864% wt + .0628787 * wt * 2 
beta = .38&91+ 3.02719E-03 * wt - 3.80068%05 wt * 2 
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n = 2: IhqpI:P = 1: LhmppUNfIF s "Degrces F 
CIS : CALL botder: : LWAlE 6, 6 PRINT 7Lpe in the approach temperature in solution heat achanger. Use Function " 
LOCZTF. 7 , k  PRINT 'key cF1> to 
COIDR 15, km LOCATE 2 3 , E  PRlNT'<Pl>-TOGGLE UNITS 
IAXA'IE 19. 7: PRINT "Approach tempenture in solution beat exchanger 

LOCATE 19,65: PKIEFI' thmpyWNIT$; 

Ip trap$ = 'I" GOTO 21007 
IF ASC(trap$) = 8 ?HEN h p p S  = -: h p p  = 0 IJ3CA'IE 19, 54: PRINT " 
IF traps - "A" GOT0 ClIANGEUNC17 

': tbppUNIT1S = thxappUNLT$: thwpp = 0 thwpp$ = - 
proper units for your entry. P r m  ZF9> when tkmisbed." 

<F9>-CONFIKM ENTRY <RSC>-PREVIOUS MENU"; : COMR fq, bac 

"; 
PKIYJNW. 

20007 LOCATE 19,40, 0 trap$ * INKEY$ IF trap$ = - GOTO 20007 

": GOTO 20007 

IF ASCxtrapS) = 27 W E N  
cadlag = 1 
co'ro 21507 
END 1P 

IF ASC(u@) < 46 OR ASC(trapS) 3 57 OR ASC(trapS) = 47 GUT0 20007 

LOCAT!! 19, 55: PRINT VAL(rh?app$); : rhmpp = VAL(tJmpp$): GOTO 20007 
thrapps = thfippps + traps 

9 .t*****..lt***lt~li.~~*~*.*~..~****~*..*~.......*******...*..~~*~*...*~*~** 

' CONFIRM YOUK 1EMPBRhTURE INPUT PRESS <FI> FOR CORRECT INPUT OR <P2> FOR 
' lNeY>KKKECT INPUT 
9 " * I ~ L * ~ * r l ) . t ~ 1 4 * * d * I . * ; . . . ( l t . . O t t l L b . .  

END SIJB 
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LOCATE 6, (3 + bbb + 1): COLOR bac, frg: PRlNI' SPACES@) 
LOCATE 6, (3 + bbb t 1): PRINT qou6 

LOCATE 6, 35: C O M R  frg, bac 
25 
TRAPP: 

WIlLE traps = 

WEND 
IP ASC(trap$) = OTHEN 

qoutCF = 1 

I K A ' I E  6, (3 + bbb + 12): PRINT qoutUNTr$ 

mps = " 

mpS = INKEY$ 

qou6 = -: qout E 0: W T E  6, (3 + bDb + 1): COLOR bai, frc  PRINT SPACES(8) 
GOIW TRAPP 
END IF 

IF ASC(tnp$) = 9 OR ASC(trapS) = 33 OR ASC(trapS) = 27 THEN GOTO DATAF: 
IF trap$ = "A' GOTO CHANGEU: 

IP LEN(qout$) < 5 'Il-ItM 

ELSE 

iF ASC(trap$) < 46 OR ASC(trap3) > 57 OR ASC(trap$) = 47 GOTO TRAPP 

qouts = qous  + trap$ 

C A L I .  noise 
GOTO TRAPP: 

LOCATJZ 6, (3 + bbb + 1): COLOR bac, frg: PRINT qoud; : qout = VAL(q0ut.S): GOTO TRAPP 
END IF 

CHANGEU 

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ * ~ * * * ~ ~ ~ - G ~ N ~  UNr1'S....*."**,.'*.*****.*. 

m T E  35: COIDR bac, frg 
n = n + 1: IPn = 5 T H E N n  = 1 
ON n GOTO 26, 27.28,29 

26 
27 

29 qoutCF = 3417.32 qoutUNTr$ = tW ': GOTO 25 
DATAF: 

qoutCP = 1: qoutlJNm = ' Dtubr 
qoutCF = 1 / 1055: qoutUNPI3 = ' Jhr  

': GOTO 25 
': GOTO 25 

!: qoutUNi?F = * MM Btuhr ': GOTO 25 

qout = gout * q0vtCF 

3 .* ti*~)*l.....)ttCt*It.qUUI 1s IN Btu~lr'****."***'.".~,~*.***"* 

LOCATE 6, (3 + bbb + 1): COLOR frg bac: PRINT SPACES@) 
LOCATE 6, (3 + bbb + 1): PRINT qouts 
LOCATE 6, (3 + bbh + 12): PRINT qoutlJNI1F 

END SUB 

SUB ioplaapp (tmpp, taapp$, taapplJNnF, trap$) STA'ITC 
I .. t.,,.tl)l..~~l).......*~~~~~~.."~~~~~.~~~.............~~~~.~......~..~..~ 
' THIS PROG.UM IS USED TO INPUT APPROACH 'iEMPERA'IURE IN ABSORBER (taapp) 
' IN TABULAR FORMAT 
I . * ~ ~ *  t9l~i.~t*,*.....~*~~.~,~~~"~~~~*.*********.**~~.~~~~.~~~**~.."."".~. 

IDCATE 11, 33 COLOR b s c  frp: PRINT SPA(XS(8) 
IBCA7-E 11, X? PRINT taapp$ 
LOCATE 11, 51: COLOR fr& bac 
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taappCF = I 
388 IACAlX 11, S1: PRINT taappUNlTS 
398 traps=- 
WHLE traps = - 

traps = INKEYS 
WEND 

IF ASC(trapF) = 8'11il3N 
tnappS E -: b s p p  = 0. u3cAlX 11.38: COLOR bac, frg. PWNT SPACFf8) 
GIYI'O 396 
END IF 

IF =(trap$) = 9 OK ASC(trap$) = 13 OR ASC(trapS) 
IF trap$ = "A" GOT0 CI-iANGEUNIS 

27 THEN GOTO DATAITS 

IF asC(trapS) < 46 OR ASC(trap$) > 57 OR ASC(trapS) = 47 GOD3 398 
IF LEN(bppS) c 5 THEN 

W p $  + traps 
LOCATE 11, 38: COIDR bac, frg: PLUM' tmappS, : aapp = VAL(taappS): GOT0 3Y8 

CALL b o k  

GOlX3 39% 

EWE 

END IF 
CHANGEIJNIB: 

b  CHANGING "~~..1... .I.*.*.'. . .l .ltlt)t 

ImA'IE 11.51: COLOR bac, kg 
n =  n + 1:IFn = 3THENn 
ON n GOT0 416 428 

1 

418 
428 
DA'INIS 

tmappCF = 1: laappUNIl3 = " De& P: GCWO 385 
taappCP = 2: bappUNm = " De& e: GOTO 388 

.I t.*.t.**...*.. taapp *s IN DEGREES ~~tt.tt'.*.*t........*~** 

IF taappCF = 2 THlM tapp = (taapp * 1.5) 

LOCATE 11, 38: COVDR frg, bac: PRINT SPACES(8) 

IIXATI? 11,51: P W  t a a p p U N m  

END SUB 

SLM hpfcain (bin, tcaid. tcainUNTTs, trap$) STATIC 

LOCATE 11,38: PRINT taappf 

v **...*....* t.t*t.~***~+~~~,.~~...*~,.*...*~*.~.,.**.**.*.*.'**.*~.**~**.. 

' 73% PROGRAM IS USED TO INI'Vr COOLING WATERTEMPERATURE ENERINO 'LWE 
' ABSORHBR (b in)  [N 'TABULAK FORMAT 
* I.*t..*..t.l*..~t."l**~**~*.~...*..*.~.~*.....*..~**..~.~*****~*.****.*. 

LOC.4'IE 13.53: COLOR bac, frg. PRIm SPACES(8) 

LOCATE 13.66: COLOR fc& bac 
t4ni.F = 1 
3599 ZOCXTE E, 66: PRINT tsainUNI1S 

WHILE W~F$ E 

WW4I) 

IDC.4Yf3 13,53 PRINT b i n s  

3W t n p s  = - 
traps = LNKEYS 

IF Mic(frap$) = S THEN 
teaid = w: m i n  = 0 LOCATE 13,53: COLOR bac, frg: Y M N T  SPAC!'$(B) 
GOTO 3999 
END IF 

IF SC(trap$) = 9 OW *ZX(trapS) r 13 OR ASC(trapS) = 2 7 T I i M  GOSO DK1'AI.IW: 
IF t n p S  = ".4' GOTO CHANGEUNIY9: 

IF LEN(tcaio$) c 5 THEN 
IF ASC&ap$) < 46 OR ASC(rrap$) > 57 OR ASC(trapS) = 47 GOTO 3994, 

b i n $  = tcgid + trap$ 
LLXA'IE 13, $3: CO[,OOK bac, frg: PHIW tcainf; : twin = VAL(tcain$): GOTO 3W 

CALL noi5e 
GOTO 3994, 

ELSE 

END IF 
CHANGEUNIW 

..4**..*.*.*t~.*I.*.*.*. C*.[*NGING "~~**L'.'.'.".***...**.*~~, 

LOCATE 13,a COLOR bac, rrg 
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n = n + 1: SFn = 3 1 m N  n = 1 
ON n GOTO 4199,4299 

4199 
4299 
DATAIW!? 

3 ... r.rr+rr.+r.rtcain 

minCF = 1: Ceain1JNIT-S = ' Dcg. P: GOTO 3899 
LrainCF = 2: tcainUNK3 = ' De& C: GOTO 3899 

IN DECREES ~,.....tt~.*.*.*.*i*~.*.~ 

IF tninCF = 2 THEN tcain = ( b i n  1.8) + 32 

JBCATE U, 53: COLOR fr& bac: PRINT SPACeS(8) 
LOCATE 13,53: PRINT coin$ 
IDCATE 13.66: PRINT tcainUNKS 

END SUR 

SUB inptcapp (tcapp, tcappS, IcappUNTrs. trdpS) STATIC 

2 ..*....*. l~.~*.".*,,.***,~****~.~~**~~****~.~*~*~*~*******~~~~*~~~~*~***~ 

'THIS PROGRAM IS WSp.[> TO INPUT APPROACH TEMPERATURE IN CONDENSER (tcapp) 
' IN TABULAR FORMAT ~.... t~Lll..t*.t..........~~"..~..~~..~,~.~,,......~................~~.~. 

LOCATE 8, 38: COLOR b3c, frg: PRINT SPACES(6) 

LOCATE 8, Sk COLOR frrg bac 
tcappCF = I 
385 LOCATE 651 PRINT tcappUNiT3 
3% trap$ r - 
LOCATE 8, %: PRINT tcapps 

W I L E  Imps = ." 
trap$ = INKEYE 

WEND 

IF ASC(trapS) = S THEN 
tcacapps = "": lcapp = 0: LOCATE 838: COLOR bac, frp: PRINT SPACEE(8) 
GOTO 395 
END IF 

IF ASC(trapS) E 9 OR ASC(unpS) = 13 OR ASC(trapS) = 27THEN GOTO DATAHS: 
IF traps = 'A' GOTO CHANGEIJNIS: 

IF A S q b p $ )  < 46 OR ASC(wap$) > 57 OR ASC(kapS) = 47 GOTO 395 

mpp$ = tuppf + trap$ 
LOCATE 8, UI: COLOR bac, frg: PRlNT tcappS; : tcapp = VAL(tWpp$): GOTO 395 

CALL noise 
GOTO 3% 

IF LEN(mpp$) c 5 THEN 

ELSE 

EN13 IF 
CHANGEUNSS: 

I ~ " ~ ~ . ~ ~ ~ * ~ * * * * * * . * * * , * C ~ ~ G ] N G  UN(?SfOllt.*.~l*l*******~~.*~* 

LOC4TE 8, 51: COLOR bac, frg 
n = n + 1: IF n = 3THEN n = 1 
ON n GOTO 415.425 

415 
425 
DATAH5: 

tcappCF = 1 tcdpplJNrlT = ' De& P: GOTO 385 
tcappCF = 2: mppUNIT3 r ' De& C: GOTO 385 

..... "*t.**OO.". ""? IN DEGREE F.......""."".~".."" 

IF tcappCP = 2'11iHN tupp = ( t a p p  * 1.9) 

LOCA'I'E &, 38: COLOR f r s  bac: PRINT SPACE$@) 

LOCATE 851: PRINT tmppUNlTS 

END SUB 

sun inptcwin (twin, &n$, tcNinUNm. trap$, ccc) 5TATIC 

LOCAW 8,B. PRINT mpps 

3 I"*l.~*.*.....t**t(l"~"**~"~.~~******~......**~*~~*~ 

' THIS PROGRAM IS USED TO INPUT CONDENSER WA'IER INLET TEMPERA'IWRE (twin) 
' IN TABULAR FORMAT 
I ...**.*...,..~~**.~**~~,. "~"""**.ll.....* 

LOCA'I'E: 7, (3  + cu: + 1): COLOR bac, frg: PRINT SPACEF(8) 
LOCA'1E 7, (3  + u*: + 1): PRINI'tnvin$ 

42 



LOOrATE 7, (3 + ccc t 12): COL.OR rrs bac 
tauinCF = 1 
38 I ~ A T E  7, (3 + cu: + 12): PRINT InvinUNilX 
39 m p s  = - 
W[iIrn rraps - 

lrapE = INKEYS 
WEND 

IF ASC(tmpS) = 8 ?HEN 
Icaid = -: tmn = 0: u)cr\7F, 7, (3 + ax + 1): COlnR bac, frg PRINT SPACES(&?) 
C W I o  39 
END IF 

1P I\sC(trap$) = 9 OR kSC(trap6) = 13 OR ASC(trapS) = 27 THEN GOTO DATAH: 
IF UnpS = "A" G O M  CIMNGEUNI: 

11.' AsC(trapG) c 46 OK A!!(tntp$) z 57 OR kSC(trapS) = 47 GOTO 39 
IF L&N(N(tnVin$) c 5 THEN 

CALL mise 
GOT0 39 

END IF 
CTlleUGEUNI: 

, ***.*..****...*** ".."GHANGING U N ~ ~ S 1 I . . * l i l l * . ~ . * . . ~ * * ~ * . ~ ~ *  

LOCAlX 7, (3 + ec% + 12): COLOR bac, frg 
n = n + 1: IF n = 3THENn = 1 
ON n GOT0 41. 42 

41 
42 
DA?ACk 

9 f*..t*.........~n ISIN D E G R e G  ~~.t.****ll..***.***.~~**. 

tcwinCF = 1: tmiinUNKS = * Deg. P: GOTO 38 
IcwioCF = 2: tcMnUNm = " De& C: GOTO 38 

IF tnvinCF - 2  THEN t m  = ( t d n  * 1.8) + 32 

LOCATE 7, (3 + ecc + 1): COLOR fG bac: PRINT SPACE$(S) 
LOCATE 7, (3 + ax + 1): PRINT taVioS 
LDCA?E 7, (3 + CEC + 12): PRINT LcumUNflT 

Ern sou 

SUB mptdapp (tdapp, tdappS, tdapplJNn$, trap$) STATIC 

* ....111*..**.*..**~.* "**~~.**..*..~.***.~.~***.**~....**.*.~*.,.*..~***~ 
' MIS PROGRAM IS USED '10 INPUT APPROACH TIXPERATURE IN DeSORBER (tdapp) 
' IN'l'ABULAR FORMAT 
'.**~**.t*t.*b.LI*.I.***.~*...**~**..~...~~.*....*.*.*~.~**..~*~*.****.*. 

I.OcA'I'E 1% 38: COMK bac, frg: PRINT SPACE$(@ 
LOCATE 1% 36: PRlW tdappS 
LOCATE 10,Sl: COLOR frg bac 
tdapp(:P = 1 
387 LOCATE 14 51: PRINT tdappUNlTEi 
397 trap$ = 
WHll33 (rap$ 

WEND 
tmps = INKEY$ 

IF kSC(mpS) = 8 THEN 



LOCATE 1% 51: COLOR bx,  fKg 
n 5 n + 1: IP n = 3THENn = 1 
ON n GOTO 417, 427 

117 
427 
DATAH7: 

tdappCP = 1: tdappUNHS = ' De& F G O M  387 
tdappCP = 2 tdappUNlT$ = ' De& C: GOTO 387 

1 **~*.......**.1 dapp 1s IN D[ZJ>REF-i p,.*~*~**,**.rr********** 

1P tdappCP = 2 THEN tdapp = (tdapp 1.8) 

ILXXTE 1938: COLOR frp bac: PRINT SPACES(8) 
LQCATE I@, 38: PRINT tdappS 
LOCATE l@, 51: PRINT tcbppIJNI?S 

END SUB 

SUB inptdeso (taw, tdm$, tdesoUNTTS, traps) STATIC 

. I*.~......t*t..t..~~~~*~.******~~**.*~..**."~...~*****~.~*. 
'?HIS PROGRAM IS IJSED TO INPUT DESORBER TEMPERATURE (tdcso) 
' IN 'TABULAR FORMAT 

entertdrso: 

LOCATE 14, 27: COLOR bac, frg: PRINT SPACFS(8) 

LOCATE 14,40 COLOR frp bac 
t d d F  = 1 
38!% LOCATE 149 0: PRINT tdemUNm 

.......~..~.. t...~...........~..~.~~..,.~.~.....~........... 

LAXATE i4,27: PRINr t d ~ s c s  

3998 t r a p s = -  
WHILE trap$ = - 

tmpS = INKEYS 
WEND 

IF ASC(trapS) = 8THEN 
t d e d  = -: tdrso = 0: IDCATE 14,27: COLOR bac, frg: PRINT SPACES(8) 
GOTO 39pB 
END IP 

IF kSC(mpS) = 9 OR ASC(VapS) = 13 OR ASC(trap$) = 27 THEN GOTO DATAHW 
IP traps = "A' G O M  CHANGEUNIWA 

IF L E N ( t d 4 )  < 5 THEN 
IF ASC(traF$) < 44 OR ASC(trapS) > 57 OR N ( t r a p S )  = 47 GOTO 3998 

tdwo$ = tdcscS + traps 
LOCAT@ 14, 27: COLOR bac, frg P R I m  tdesos; : tdeso = VAL(tdss4): GOTO 3 M  

CALL noise 
GOTO 3998 

ELSE 

END IP 
CIIANGEUNIW 

3 ~ * " " " ~ ~ * ~ ~ . * * * * * . , " * * * C ~ ~ G ] ~ ~  UN~IS""***.***.....'"*""'P.. 

LOCATI! 14, 40: COLOR bac, frg 
n = n + 1: IFn = 374jENn = 1 
ON n GOT0 4198,4296 

4198 
4298 
DAI'AHW: 

tdesoCP = 1: tdssoUNI13 = " Deg F. GOTO 3698 
PdesoCP = 2 tdmoUNlT$ = * Deg c: GOlU 3898 

I ' *e*asae**e*** *dt lo  1s IN D E G R E E  F,""'."'"+'l'****'..***** 

IF odssoCL' = 2 THEN tdeso = (tdeso 1.6) + 32 

LOCATE 14, 27: COLOR frg bac: PRINT SPACFS(6) 
LOCATE 14, 27: PRINT tdcaos 
LOCATE 14,m PRINT tdesaUNKS 

END SUB 

SUB inptcapp (teapp. kappE, teappUNII'S, trap$) STATIC 

,....***~*,* l * t "~ . . t . *~ ,~* * * . * r r r ra r l r . . .~ * * * . .~~~~ ." * *~*~* *~~* *~*~* * * . * * .  

' THIS PROGRAM IS USED TO INPUT APPROACH T!3MPBRA'iURE IN EVAPORATOR (teapp) 
' IN TABULAR P Q M T  
.*..~~~,*. l . . " . . . l ~ f l ~ * ~ * ~ ~ ~ . * . * ~ * . ~ ~ . . ~ ~ ~ ~ ~ . . * . . * * ~ . ~ * * * ~ ~ ~ * ~ * ~ * * . . . . . . .  
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IBCA'I'F! 12, 5% COLOR bdc, frg: PRINT SPACB(8) 

LOCATE 12,W COLOR iry, hac 
thxappCF E 1 

LmxlP, 1& 5 3  PRIm h p p I  

389 WAIT 1% M: PRINT thfippums 
399 m a p $ = -  
WHILE trap$ = - 

trap$ = INKEYS 
WEND 

1P ASC(trapS) LS 8 ??HEN 
EhXilppS = ? rhapp = 0: LOCATE 1253 (3C)IA)R bac, frg: PRINT SPGCES(8) 
GOT0 399 
EN0 113 

IF AS(!(lmp$) r 9 OR A$C(tmp$) = 13 OR ASC(trap$) = 27 W E N  GOTO DATAHk 
1F Imp$ = 52" GOTO CHAh'GEUN19: 

IF LF.N((hrapp$) 6 5 THEN 
IF ASC{trap$) 6 46 OR ASC(tra@) Z 57 OK ASC(trap$) = 47 GOIT) 399 

thxappt = thxapps + tmp$ 
IOCATE 12 53: COLOR bac, frg: P R I m  thmppS; : thxapp = VAL(tbyp$): GOTO 399 

CALL noise 
GOTO 399 

ELSE 

END IF 
(!HANGElJN19 
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LOCATE 5,  (3  + aaa + 1): COLOR bac, frg: PRINT SPACE$@) 
LOCATE 5, (3 + aaa + 1): PRINT hwasteS 
LOCATE 5. (3 + aaa + 12): COIDR frg bac 
hvastcCP = 1 
ujo LOCATE 5, (3 + aaa 4 12): PRIWI' twastcUNm 

WHILE trap$ = " 

Wf3N13 

3900 traps = - 
(rap$ 7 INKEY$ 

IF ASC(trap$) = 8 THEN 
mask$ = -: waste = 0 LOCKIT: 5, (3 + aaa + 1): COLOR bac, frg: PRINT SPACEIE(8) 
GOTU 39610 
END 1P 

IF MC(trap$) = 9 OR ASC(mp$j = 13 OR MC(trap$) = 27'171EN GOTO DATAH2: 
IF trap$ = 'A' G O M  CHANGEUNIL: 

iP LEN(Lwaste$) < 5 THEN 
IF ASC(mp$) -z 46 OR ASC(trap$) > 57  OK ASC(trapS) = 47 GOTO 3!Nl 

twastd  = twaates + (raps 
LOCATE 5,  (3 + ma + 1): COLOR bac, frg: PRINT Waste$ : Cuaste = VAL{twdste$): GOT0 3900 

CALL noise 
G O M  3900 

ELSE 

END IF 
CHANGEUNIL: 

I . . . . . " * " . " " * " * * * ' " " ~ " C ~ ~ N ~ ~ N G  ~ ~ ~ " " . l . * * " b . . s " * * * * * * * * * * * .  

LOCATES" (3 + cu: + 12): COLOR bac, frg 
n = n + 1: 1P n = 3THEN n = 1 
ON n GOTO 4100,4200 

4100 wasteCF = 1 ~stcllFdIT$ = D c s  F: GOTO BO3 
42W raastel:F = 2: rw~st.eUNIT$ = ' Des C: GOTO 3800 
DATAHZ: 

3 ...rtrtt*rrnbsoaa~aslr 1s IN DFSmm F,".'...'"**.""..'"' 

11; euasteCF = 2 T I E N  waste = (haste  * 1.8) + 32 

LOCA'1'E 5,  (3 + aaa + 1): COIDOR frg, bac: PRINi SPACEf(8) 
m A T P ,  5. (3 + a m  + 1): PRINT t w a s k $  

UH3A'I'E 5,  (3 + aaa + 12): PRINT hvaste1JNllX 

END SUB 

SUB IogoHA 

SCREEN 9 
COLOR 14, 1 
CIS 
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,....,~~.~**.*.*..* 1*.... neat I\mp,ifier ~).......~.t*..t**I*C.~.**.**.** 

' Definc a viewpat and dmw a border around it: 
Wl3W (24, 20)-(639, lW), , 1 

' Redefine tbc cumdimtm of the vieuport witb logical 
' coordinata: 

WINDOW (O.O)-(lO, 10) 

* f~..*.*l**.....* Drpo* want F& ~ j ~ ~ ~ o n t t t * . L . * . * * * ~ * . *  

LINE -(5.25, KS) 
LINE (5.1 sy)-(5.4, as) 

ld1rn> (5.4, 89).(5.25, 9) 

LINE (5.35, ss).(s.ns, ~ l i )  
LINE -(5.2, g7) 
J J N t Z  (5.05, &6)-(S.& 8.5) 

> * * C t M * * . . C t ( l l L I  Wasre Heat nw D~rc~~n**."'.*.""..'. 
IINE (5.35, 4.2)-(5.65, 4.2) 
IJNB -(S.S, 4.1) 
LINE (5.65,42)-(5.5, 4.3) 

LlME (5.4 3.9)-(5.3, 3.9) 
U N B  -(5.45, 3.8) 
UNE (53, 3.9)-(5.45, 4) 

I ****.***e"**+*.* h d m a e r  waste Hear pkrm  on.'.*^**...'".. 
LlNE (29, 3.q-126 3.8) 
LINE -(275, 3.7) 
LINE (2.6, 3.8)-(275, 19) 

LINE (25, 3.5)-(28 3.5) 
UNP, -(265, 3.1) 
LINE (2.8, 3.5)-(265, 3.6) 

. **.*..lr..*f.*.t.. Evsporator Coolant plow Direction ..*.*.*.t*..***. 
LINB (3.4, 21)-(3.1, 21) 
LINE -(3.25, 225) 
LINE (3.1, 21)-(3.25, 2) 

LINE (3.0S, 1.8)-(3.35. 1.S) 
LINE -(3.?, 1.7) 
L I N E  (3.35, 1.8)-(3.?., 1.9) 

' Flw Direction cf Reftigerant leaving the Condenser '******** 
LINE (L%, 21)-(1.25, 27) 

LINE! (1.25, 27)-(1.21, 29) 

WNI', (12.5, .Q-(1.25, I) 

LINE (1.25, 1}-(1.21* 1.2) 

LPNE -!1.29, 29) 

LINE -(1.?9, 1.2) 

' 
J..IN& (Z25, 6.3)-(225, E )  
LiNE -(229, 6.2) 
LINE (725, 6)-(221, &Z) 

LINE (4.3, C.S)-(4 9.5) 
LINE -(4.15, 9.4) 

Fltru Direction of Refrigrant lxaving tbc Desorher *********** 

ldNE (4, 9,5)-(4.15, 9.6) 

' 1****'4**** Plcnu Diccction of Solution Entering the Ilesorber '*****'*"** 
U N i i  (8, 7.7)-(&, 8)  
IUNI! -(8.04, 7.8) 
LINE (8, 8)-j?.%, 73) 

LINE (8, an-(% 5) 
LINE -(&&I, 4.8) 
LINE (&, 5)-(7.96, 4.8) 

' **'*****')** Flow Direction of Solution Leaving the Dcsorber **"'*~"'"* 
LINE (7.2, 7.7)-(7.5 7.1) 
LINE -(7.21, 7.6) 
LINE (?.a 7.4)-(7.16, 7.6) 
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' '****aeRilCa Flw Direction of Refrigsnnt entering tbc AOsnrOer ***n't****O 

LINE (4.5, 3).(4.5, 3.3) 
LINE 44.54, 3.2) 
LINE (4.5, 3.3)-(4.44 3.2) 

LINE (4.7, 4.7)-(5, 47) 
LINE -(4.%, 4.4) 
LINE (5, 4.7)-(%85. 4.8) 

9 ...*******l Mow D i d n  of mution having &e Absorber t.l**t**t***ll 
LINE (675. 25)-(675, 22) 
LINE -(679, 24) 
LINE (675, 22)-(671, 24) 

* *..... t * . O 1 J 1 1 . ~ ~ . . . . * * * t t t * . ~ . . .  

LINE (5.5, 9.9)-(7.5. 9.9). , B 
LINE -(7.5. 7.9). , B 
LINE -(5.5, 7.9), , B 
LINE -(5.5. 9.9), , B 

I 'il.lil*..f**.*.*.. Deso&rm,ant I* t...*.tt~t*tlf 

LINE (5, 86)-(7, 86), , B 

LINE -(5, R9), , B 

I .l.ll+i*t......*t Slution in Dcsoher ...*. t*t***"*tt.. 
UNP. 47, as ) ,  , B 

LINE (5.5, a3)-(7.5, a3), , B 
PAINT (6s. ai), 2 14 

,.***** r......s.rRe~ng~ranr mng *e Desc&r.............. 

LINE (ZU, 4.75)-(225, 9.5), I I3 
LINE -(5.5, 9.Q , B 
LINE (225, 4.75)-(225, 4.2) 
LINE -(?, 4.2) 

LINE (5.6 9.7)-(8, 9.7), , B 
LINE -(&, 1.6.5), , B 
LINE -(7.125, La), , B 

LINE (5.6, 9.7)-(5.65, 9.6) 
LINE (5.6, 9.7)-(5.55, 9.6) 

LINE (61, 9.7)-(415, 9.6) 
LINE (61. 9.7)-(&05, 9.6) 

LINE (66, 9.7)-(465, 9.4) 
LINL? (66, 9.7)-(6.55. 9.6) 

LINE (7.1, 9.747.15, 9.6) 
LINE (7.1, 9.7)-(7.M. 9.6) 

. .*DI*)I....1***.* Entering ,be Dclorber *. tO*...*.*.t*.*** 

3 .I**.... **..**** SoluGon Ldng *e ~~sor~cr.".....*.*.....'"" 

LINE (L75. 3.2)-(675. 1.25), , B 
LJNE -(7.125. 125), , I3 

1...t"t.***...t.* Leavingthe Desorber ......... ttt...... 
I ~"****.~*.t.*'l**~.*~... nIhrottied Vake (Absorber) **....*.*.*.*.*".....~." 
LINE (7.k 7.9)-(7.2 5.2), , B 

LINE (7.1, 5.2)-(7.3, 5.2). , B 
LINE 47.7, 4.9) 
LJNE -(7.1. 5.2) 
PAlkT (7.7, 4.W), 6, 14 

LINE (7.1, 4.4)-(7.3, 4.49,. B 

LlWE -(7.1, 4.6) 
PAINT (7.7, 4.7). 6, 14 

* ...........*,. t"t6t..,* 'I'hrotlled 

LlNS (24, 1)-(26, 1). , 3 
LINE -(?.5, "7) 
LINT. -(24, 1) 
PAINT (25. 239). 6, 14 

LINE (2.1. .4)-(26, .4), , I3 
LINE -(25. .7) 
LINE -(24, .4) 

LINE -(7.2 4.9) 

(Evapocator) I........ t**..*~.'ttI.. 

48 



49 



LINE (.Os, 9.3)-(25, 9.3j,, B 
LINE -(.U. 9.1), , B 
LINE -(.Os, 9l), , B 
LINE -(.OS, 9.3). , B 
PAINT (.IS, 9.2). 7, 14 

LINE (.05. aos)-(.u, a q . ,  B 
LINE -(.is. 835) 
LINE -(.OS, aos) 

LINE (.os. acs)-(.u, a q ,  , R 

LINE -(.os, 86.5) 
 PAIN^ (.IS. as), 4 14 

PAINT (.lS, &15), 4 14 

LINE -(.IS, R35) 

LOCATE 1.2: PRIW CHW(P18) 
LOCATE 5.2: PRINT C H S [  192) 
FOR j = 1 To 15: LocATe 1 , 2  + j: PRINT CHRS(l%): NEXT j 
FOR j = 1 TO IS: IDCATE 5.2  + j: P R I K  CHR$(l%): NEXI'  j 
FOR j = 1 TO 3: WATE 1 + j, 17: PRINT CHRT(179): NEXT j 
FOR j = 1 TO 3 LOCATE 1 + j, 2 PRINT CHRS(179): NEXT j 
U3CATE l, 17: PRIhT CHa(191) 
LOCATE $17: PRINT CHRT(217) 
LDCA'IS 2 6 
PRINT "Solution' 
LOCATE 3, 6 
PRINT "Refrigerant' 
LDCATE 4 .6  
PRINT %rattle' 
LOGWE 1,50 
PRINT *Desofi?ef 
LOCArn8,lO 
PRINT 'Condetmd 
LOCA'IE 14, 25 
PRINT "Evapmtof 
LQcAm 7. 47 
PRINI' ' A b s d ~ f  
W A T K  5, 59 
PRINT "Solution' 
LocAm6,6y: 
PRINT" Heat' 
LOCATE I ,  69 
PRINI' "F-xchange? 
LOCATE le, u 
PRINT 'Schematic of Chemical Heat Pump (HA)' 
LQCA'CE 23,27 
PRINT "Prm any key to mntinuc' 
psusd = INPVTS(1) 
CIS : SCREEN 0 
END SUB 

SUB lo@A 
SCREEN 9 
COLOR frg bac 
C I S  

% .*....... i * * * l t t , l O . "  Tcmpcrarurc *plif,er (I'*) ....*. 6tl.**.~t.r*..*** 
' Dcfine a v i w p t t  and d m  a border around it: 
VIEW (20, 20)-(439, 19!l),, 1 

' Redefine the coordinates of the %ic.wpart uith logical 
' coordinsta: 

WINDOW (0, 0)-(10, 10) 

.....*.** 10*..*** Absorbcr &,antFlw Direction'".'""........" 

LINR p.1, a9)-(s.4, as) 
LINE -(s.s. as) 
LINE (5.4, &9)-(5.25, 9) 

LINE (5.35, 86)-(5.05. R6) 
LINE -(S.& $7) 
LINE (5.05, &6)-(S.Z as) 
I ** t * **e e 1  1 t Desorbr Waste Heat Flow Direction* 1 * f * * * * * * * *** 
LINE (5.35, 4.2)-(5.65, 4.2) 
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LlNE ..(5.5. 4.1) 
14NE (5.45, 4.2)-(5.5, 4.3) 

LINE (5.6, 3.9)-(5.3, 3.9) 
LINE -15.45, 18) 
LINE (5.3, 3.9)-(5.45, 4) 

* 4.1 dd\lll...***..t Zv;aporstorWarte Hurtfqav ~ r e c ~ * n . . . " . . . . ~ L * ~ . * .  

LINE (29, 3.8)-(24 3.8) 
IINF. .(275, 3.7) 
UNE (26, 3.8)-(275. 3.9) 

JJNI! (ZS, 3S)-tES, 3.5) 
LINE -.(ZS, 3.4) 
LINE {28, 3.5)-(265, 3.4) 

I *..*.. 011.J*...** Cnndcnaer b h n t  Florv Dic.&on... f..... ****e** 

LINE (3.4 Z1)Q.L 2.1) 
LINE -(3.25,225) 
WNE (3.2, 21)-(3.25, 2) 

U N B  <1.& 1.7) 
WWE (3.05, 1.8)-(3.35, 1.8) 

UNE (3.35. 1.8>-(3.2 1.9) 

' t*"**fe*Ls4 Flow Dimctioo of Refrigerant Leaving the Condenser 

LINE -(Z54* 1.25) 
L[NE (2.5, r.ss)-gs, tas) 

LMt! (25, 1.05)-(246, 1.25) 

' Q****'t'4** Row Direction of Refrigerant Entering the Evaporator ********* 
I.1NB (1.25, 2.6)-(1.25, 29) 
UNE -(1.29, 27) 
LINE (,1.25, 29)-(1.21, 27) 

LINE (1.3, .7)-(1.25, 1) 
LINE -(La, .q 
UNl!  (1.25, 1)-(1.21, 3) 

' s*'**"""*'* plow Direction of Refrigerant Entering the Absorber *********** 
LINE (225, 6)-(225, 4-3) 
I l N Z  -(229, 6.1) 
l d N B  (?.75, 63)-(221. 6.1) 

WNE (4, 9.5)-(43, 9.5) 
LdNlJ -(4.15. 1.1) 
UNC (4.3, 9.5)-(4.15, 9.6) 

' **.i**n**eRli P l w  Direction of Solution Entering the Absorber ********'*** 
LINE (9 7.7)-(8, 8) 
LINE -;aw4, 7 4  
LlNl i  (R 8j.(7.%, 7.8) 

LINE (6 a?)@ 5) 
LINE .(RaM, 4.8) 
LINE 1% 5)-(7.% 4.8) 

LINE (7.2, 7.3-(7.2 7.4) 
UNE -(7.24, 7.6) 
l,[NB (7.2 7.4)-(7.14 7.6) 

' 
U N R  (4.5, 3.3)-(4 5 ,  3) 
LINE "(4.34 3.29 

' Plow lsirectian of Saiutiofl Leaving rhc Ahrorher ***'********* 

Flow Dicertion of Refrigerant Leaving the DeYorbrr ****a******  

LINE (43, 3)-(4.&, 1.2) 

LlME (5, 4.7).(27. 4.7) 
rme -(m. 4.6) 
1,IME (4.7, 4.7)-(4.!3, 48) 

LlNk: (475, 25)-(6.75,22) 
U N B  -(67Y, 24)  

' ****4*ai(.*** filw Dirertiou of Solution kavinp, the Daorber **'*~*'***'*'* 

UNIT (675, L2)-(671, 24) 

9 &.*b*.*a*.sx1*l*l *~ao~er.""..........' 

LINE (5.5, 9.9)-(7.5, 3.9), , F! 
LINE -(7.S, 7.9). , R 
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LINE - ( S A  7.9). , B 
LINE -(ti& 9.9), , B ................. *bror(m&lant ................ 
LINE (5, &6)-(7, 86), , B 
LINE .(7, as), , 5 
LINE -(s, a9), , 5 

LINE (5.5, .43)-(7.5, a s ) ,  , B 
PAINT (as, ai), z 14 ................. Entering &e *hso&. .............. 
................. slution in ................. 

LINE (7.25, 4.75)-(225, 9.5), , B 
LINE -(S.S, 9.9, , R ................. Entering Ahsodr  .................. 
LINE (5.4 9.7)-(8, 9.7),, B 
LINE -(& LIS), , B 
LINE -(7.125, LIS) ,  , B 

LINE (5.6, 9.7)-(5.65, 9.6) 
LINE (5.4 9.7)-(5.55, 9.6) 
LINE (63, 9.7)-(6.15, 9.6) 
LINE (61, 9.7)-(6.05, 9.6) 

LINE (64 9.7)-(6.6, 9.6) 
LINE (6.6, 9.7)-(6.55, 9.6) 

LINE (7.1, 9.7)-(7.15, 9.6) 
LINE (7.1, 9.7)-(7.05, 9.6) ................. Solution having &e ................... 
LINE (6.75, 3.2)-(6.75, 1.25), , B 
LINE -(7.125, 1.25). , B 

7 ****..**.**.*I'. s lu t ion  Leaving the Absorbm **+******.*****.** 
LINE (72, 7.9)-(7.& 5.2), , B ........................ mrotucd "ah.e ........................ 
LINE (7.1, 5.2)-(7.3, 5.2). , B 
LINE -(7.2, 4.9) 
LINE -(7.1. 5.2) 
P N N T  (7.2, 4.W), 6, 14 

LINE (7.1, 4.6)-(7.3, 4.6). , B 
LINE 47.2 4.9) 
LINE -(7.1, 4.6) 
PAINT (7.2 4.7). 4 14 ................. Slurion f-leat ...................... 
LINE (7, (r9)-(R2 as), I B 
LINE -(a& 5.9), , 5 
LINE 47, 5.9), , R 
LINE 47, 69), , B 

> * * * * * . * * F I 1 . I ) D t t  'fukel Shown in be s l u t i o n  neat Exchanger ..*.**********. 
LINE (~.Izs, 66s)-(ao7s, 66s), , B 

LINE ( 7 . i ~ ~  az).(ao7s, 62), , B 
LINE (7.125, 64)-(8075, 64), , B 

..................... DesolScr .................... 
LINE (5.75, 4.9)-(7.75, 4.9). , B 
LINE 47.75, 3.2), , B 
LINE 45.75, 3.2), , B 
LINE .(5.75, 4.9), , B 
CIRCLE (7.175, 1.25). .175 ..................... slution inIhc Desorhr ..................... 
LINE (5.75, 3.6)-(7.75. 3 4 ,  , B 
PAINT (6.5, 3.3), 2 14 ...................... Waste Heat .. *eDeso*er .................. 
LINE (5.25, 4.2)-(7.2 4.2), , B 
LINE -(7.2, 3.9), , R 
LINE -(5.?5, 3.9). , B 

> * t ~ l l $ ~ - ) * * * . * * * t * . B $  Re[rigerar.f having the Desrber ' I l * * * * * * * * % l * * * ( i * *  
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LOCATE 1, SQ 
PRINT "Aheorkf 
LcK!ATFi R, 10 
PRINT "Evaporal~r' 
LOCATE 14, 75 
PRINT *Condenser" 
1 m T E  7, 47 
P R I N T ~ ~ f  
LOCATE S, 59 
PRINT %lu(ioo' 
LocATE6.69: 
PRINT * Hest' 
LOCATE 7,69 
PRINT . h h a n & e f  

14 2A 
PRINT Schematic o[ Ckmical Heal Pump (TAT 

LOCATE 2 3 , L l  
PRINT'PWS ANY KEY TO CONTINUE' 
p3urJ = INPUTI;(l) 
C I S  : SCREEN 0 
END SUB 

SUB mainchoimi 

I ~ . " . ~ * I . . . . . * * . . . . ~ . , ~ * ~ * ~ ~ , , , . ~ ~ * ~ * ~ * ~ ~ * .  

' REQUIRED PARAMFXERS NEEDED FOR CHOICE #l 
8 *.it t**ll...*~.t..*~..****.*~*~*~*~.*.*~*~* 

COLOR frg bac: SCREEN 0 
CLS : CALL border: LOCATE 3.23: PRINT "MASS AND ENERGY BALANCE CALCULATION FA)", 
FOR jjk 
LOCATE 6. 0: PRINT "YOU WlLL BE ASKED TO SUPPLY", 
LQCA'W S, 0: PRINT "1. RUN IDHNIITY '; 
ux1A'W 9, 0: PRINT 2 WASIE HEAT INLET TEMPERATURE (Saturated Steam is assumed)", 
LOCATE 1 9 7  PRINT " ?a. WASI'E HEAT OUTLET IS ASSUMED TO BE WATER AT INLET TEMPERATURE"; 
L4XATE 1 1 , s  PRINT "3. ABSORBRR C A P A C W ,  
uW3A'l'E 128: PRlNT.4. CONDENSER WATER INLET TEMPERATURE"; 
LOCATE 1 3 , 8  PRlNT"5. APPROACH TEMPERATURE IN CONDENSER"; 
LOCATE 1 4 , 8  PRINT '6. APPROACH TEMPERATURE IN BVAPORATOR'; 
LOCATE IS. 8: PRINT '7. APPROACH 'I'EMPERATURE IN DESORBER"; 

LOCATE 17,8: PRIW "9. APPROACH TEMPERAlWRfZ IN SOLUTION HEAT EXCHANGER"; 
LCK!Al'H 1S,8  PRINT "10. COOLING WATER TEMPER4'lWRE ENRERING THE ABSORBER"; 
LOCATE 1 9 , s  PRINT '1Oa. ASSUME Sl'EAh4 LEAVING ABSORBER AT SAME TEMPERATURE?; 
IDCATE 20, 8: PRINT "11. DFSORBER TEMPERATUKE'; 
LOCALE 23, 10. PRiNT'<Fl> -INPUT DATA 

1 TO 40: LOCATE 4, (22 + jjk): PRINT CHRS(W5): NEXT jjk 

LOCATE 16. 8: PRINT -a APPROACH TEMPERATURE IN ABSORBER-; 

<ESC> -RACKTO MAIN MENU "; 

END SUB 

SUB mainchoiccii 

COLOR frg bac: SCREEN 0 
CIS : CALL border: I,OCATE 3,D. PRINT "MASS AND ENERGY BALANCE CALCIJLATION (HA)"; 
FOR jjt = 1 TO 40: LOCATE 4, (22 + jjk): PRINT ClHRS(205): NEXTjjk 
LOCATE 4 8: PRINT "YOU WILL BE ASKED TO SUPPLY 
LQCATE 4 8: PRINT '1. RUN IDENTTIY "; 
LOCATE 9, R: PRINT '2. W A S m  HEAT iNLET TEMPERA'IZIKE TO THE EVAPORATOR'; 
LOCATE 10.8 PRINT "La. EVAPORATOR W M I E  HEAT IS ASSUMED TO RE SATURATED SEAM"; 
LOCA'lE 11.8 PRINT '3. ABSORRBR C A P A C W ,  
LOCATE 12 8 PRlNr '4. COOLING WATER TEMPERATURE ENTiiKING THE ABSORBER & CONDENSER"; 
LOCATE 1 3 , s  PRINT '4a. COOLING WATER IS ASSUMED SATURA'IXD AND USED BY BOTH UNIIS", 
LOCATE 14.8: PRINT ' 5 .  APPKOACH TEMPERATUKE IN CONDENSEW, 
LOCATE IS. 8: PRINT "6 APPROACH TEMPERATUKH IN EVAPORATOR"; 

u)(IATB 17,E PRINT "8 APPROACH TEMPERATLIKE IN ABSORBER", 
10, 8: PRINT "9. APPROACH TEMPERATURE IN SOLUnON HEAT EXCHANGER', 

'LOCATE 19, 8: PRlhT "10. WASIE IHFAr INLm TEMPERATURE TO THE DESORBER'; 
'LOCATE 2Q8: PRINT '103. DESORBER WASTE HEAT IS ASSUMED TO BE SATURA'lW'.I) STEAM", 
LOCATE 23, 10: PRIHI'"<Fl> -1NPWr DAI'A 

14 8: PRINT -7. APFKOACH TEMPERAWKH I N  DESORBEW, 

cESC> -BACK TO MAIN MENU "; 

END SUB 

SUB MNNMENU 
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T = tf 
C = (r21147: D = -%3733 E = -337269.46# 
Lo@ = C + D/ l J  + 459.72) + E / ( T  + 459.72) ,. 2 
P = IO ?. Log&& 

END SUB 

SUB pteLiBr (rf, y psat) STA'AC! 
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' **********WAPOR PRFSIJRE OF LiBr SOLUTIONS (pat) IN pia"***'****'* 

T = U  
a = -2oD755 + .16976 wt - 3.133362E-03 wt A 2 + 1.97HE-05 * ulf A 3 
B = 321128 - 19.322 wt + ,374382 * wt * 2 - .oouK31* w A 3 
prime = (T- E) / a 
C = 621147 
D = -2S4.37 
E = - 3 3 7 2 b Q . M  
logpat = C + D I (tprime + 459.67) + E 1 (tprime + 459.67) A 2 
p a t  = 10 - (logpsat) 

1 I.lel***o*tlt.l*% 1s IN 1- t IS IN DFfiWE F***lll**..******** 

END SUB 

MODULIII.BAS 

DECLARe SUB denalk (tf!, wt!, rbosoln!) 
DECLARE SUB dcnlibr (tf!, 4. rbosoln!) 
DECLARE SUB dcnh2.o (tf!, rhohh!) 
DECIARE SUB condabsin (twin!) 
DECLARE SUB x%tcalalkHA (ha!, '17, wtout!, wt!, bvapor!, wtabsout!) 
DECLAlPE SUB xhIcalIiBrlM (hxt!, 11, wtout!, wt!, bvapor!, .&absaut!) 
DECIARE SUB mainchoiceii () 
DECIARE SUB tabdata2 (ESIIDS, m a s ,  cons, qoul!, Lwin!. Wastedcain!, msteevspin!. tcapp!, teapp!, tdapp!. taapp!, thgpp!) 
DECLARE SUB INPIWASI'EDES (twastedesin!, WastedesinS, W~stedainUNlTS, trap$, aaaa!) 
DECLARE SUB wostcheatevapin (iwastecvapin!) 
DECIARE SUB uastehatdcsin (twastedcsin!) 
DECLARL! SUB IogoTA () 
DECLARE SUB IogoHA () 
DECLARE SUB M L i R r  (@, (Lz hdl!) 
DECLARE SUB BoostTak (PI, Un!. ftnax!) 
DECLARE SUB abswtoublt (T, P!, ;ulout!, 4) 
DECIARE SUB thxoutcalalt (ha!, wt!, thxout!) 
DFIIIARE SUB xhtmlalk (hxr!, I!. wtout!, ut!. hvapcr, wtabsin) 
DECLARE SUB h a l t  (TI!. wt!, hat) 
DECLARE SUB prcalb (tf!, wt!, psat!) 
DECLARE SUB hpuper (psat!, Hg!, uat!, T, hwperbeat!) 
DECIARE SUB 7SATH20 (P!, 'Tl!) 
DECLARE SUB a W o u t L i B r  (77, P!. wtout!, wt!) 
DECIARE SUB thmutcalIiBr (hat!, wt!. thxout!) 
DECLARE SUB mtcalliRr (hat!, l?, wtout!, wt!, hvapor. wiabsin) 
DECLARE SUB preLiBr (In, wt!, psa?!) 
DECLARE SUB BooftTliBr (P!, ut!. t m d )  

DECLARE SUB hpa te r  (In, Hg!) 
DECIARE SUB hhuster (tf!, hfl) 
DECLARE SUB prebb (tf!, P!) 
DECLARE SUB TCABSIN (tcain!) 
DECLARE SUB Tdesorber (tdeso!) 
DECLARE SUB inptcain (tcain!, mid, tcain!JNTrS, trap$) 
DECLqRE SUB inptdeaa (tdew!, tdesof, tdesoUNITS, trap$) 
DECLARE SUB W b a  (UT$, wt!) 
DECLARE SUB derTapp (tdapp!) 
DECLARE SUB AbsTapp (laapp!) 
DECLARE SUB W a p p  (thXapp!) 
DECLARE SUB inptcapp (tcapp!, tcappS. LcappUNTTS, trap$) 
DFIIIARE SUB inpteapp (tcapp!. teapps, teappUNITS, trap$) 
DECLARE SUB inptdapp (tdapp!, fdapp$, tdappUNiTT, traps) 
DECLARE SUB inptmpp (taapp!. taapps, CaappUNiTT, traps) 
DECLARE SUB inplhxapp (thxapp!, thmppS. thxappUNrB, traps) 
DECIARE SlJB condtapp (tapp!) 
DECLARE SUB mTapp  (tcspp!) 
DECIARE SUB watcrpre (tf!, hL?, Fig!, psat!, Tl!) 
DECLARE SUB +twin (tmin!. twin$, twinUNm, uap$, ccc!) 
DECLARE SUB I N W A S l E  (waste!. hvaateef, twasteUNIl3, trap$. aaa!) 
DECLARE SUB wasteheatin (Waste!) 
DECIARE SUB INPqout (qout!, qoutf. qoutUNTTS, traps, bbb) 
DECIARE SUB RUNlD [EXllX traps) 
DECLARE SUB condhbin (twin) 
DECLARE SUB qtout (qout) 
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Df3CLARE SUB hbdata (F-?TlDS, mat$, cons, qout!, tovin!, Maate. tcapp, teapp, tdapp, taapp, thxapp. tcain, tdedo) 
DECIARE S J B  MAINMENU () 
DECLARE SUB lTlZESCR () 
DECIARE SUB mainchoioei () 
DECLARE SUB midurc () 
DKLARE SUR noisc (1 
DeCLARE SUR border () 
COMMON SHARED frg hac. esdlag 
frg = 14: bac = 1 

SUB qtout (qwt) STATIC 

9 .~.,.. l.*..**t~dt***.*~*~*~*********~.,*~*~**.**~.*.*.....*~. 

'THIS PROGRAM IS lJSED Tu INPUT CMACITY (qout) BY INDMIXJAL. 
' SCRf<f3NS 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

csdlag = 0 
n = 1: qoutCF = 1: qoutUNm r " Btuhr 

CLS : CALL border: : IEA'IE 610: PRINT m e  in the absorber cnpcity.Use Fundm k y  <F1> to select" 
LOCATE 7, 10: PRIWr 'the proper units for your entry. Press <F9> when finished' 
LDCA'E 23, 8: Q3LDK 15, bac: PRINT "<Fl>-TOGGLE UNITS 
IBCATE 19, 25: PRINT "Absorber capaciy; 

I: qoutunitlS qoutUNm qout 6 0: qoutS = 
REDO: 

<F'9>-CONFIRM ENTRY <ESC7-PKEVIOUS MENU"; : COLOR rrg, h c  

110 
trap: 

1XX:A'E 19, 61: PRINT qoutUNTr$; 

LOCATE. 19, lo, 0: trap$ = INKEYI: IF trap$ = 
IF trap$ = 'I" GOTO MSl'IAY: 
11.' ASC(trap$) = 8 'THEN qoud I '": qout = 0: LOCATE 19,17 PRINT' 
It? trap3 * *A' GOlU UNlTX: 
IF MC(tnpS) = 27 THEN 
e d a g  = 1 
GOTO C O W .  
END IF 
IF ASC(trap$) c 46 OR AX(trap$) > 57 OR AsC[trap$) = 47 GOTO trap: 
gout6 = qou& + traps 
LOCATE 1 s  47: PRINT VAL(qourS); : NN = NN + I: qout = VAL(qou6): GOTO trap: 

(!IS : CALL border: : LOCATE 12, 16 PRINT 'Your Chosen Absorber Capacity is 
COLOR IS, b a c  l..OCATE 23.17: PRINT" cF1,- COKRIXT <F2>- INCORRECT *; : COLOR frg, bac 

D'TCIXF.Ck3 I INliEYE: IF' CYI'C.tiECK$ = "A. G m O  C O W  

GOTO CHECK: 

GOT0 Imp: 

*; : GOTO trap: 

DISPIAAY: 
*; qout; ' '; qoutUNH$ 

CHECK: 

112 ~ Y I W W ~  = *IP- nim qouts - -: Gore WDO: 

WNlT3 

I "*"""""'**- ."~*"""*"~*,***~C~~~NG*~G UNm*LI.tlt.l.l*l..l*.*****,*~.** 

n = n c 1: 1Pn = 5 'WIiNn = 1 
ON n Gam 150, m, m, 400 

150 
200 
3W 
4W qourCF = 341237: qoutUNn$ = " kW ": GOTO 110 
C O W  

qoutCP = 1 qoutWXK$ = .. 13tuihr 
qoutCP E 1 / lQSS: qwt lJNm = 'Jh 
poutC1; = lOo000o!: qoutUNII$ = " MM Btuihr': GOTO 110 

.: GMY) 110 
': GOTO 110 

9 *'**.~"".****I..".**~~,~t is [N ~tU~~t.~.....t.*****.*~**.* 

cL5 : qout = qout q0utCP 

END SUB 

SUR KIJNID (FSllDS, trap$) STA'lIC 

' SUDROmNE M E k i R  RUN 1138NIlFICA'J'ION (lL5TllX) 
' COLOR S T P i ~ M E h T  ARE USE11 TO REVERSF! THE VIDEO WHENEVfiR T I E  DATA IS BEING 
' I'.NI'ERED AT T I E  PAR71CUIAR PIAACE ON ?'E SCREEN 
? *l.*.***.*..*..'**.....*~*~~.~..,.******~*..*.~*.~'..~.***.***.*..~.~.***. 

LOCATE 3, 17: COLOR bac. frg: PRINT SPACES(8) 
LOCATE 3,17: PRINT E5IlDS 
111 trap$ = - 
W I L E  traps = 

trap$ = INKEY$ 
WEND 

IF WC(tmpS) = 9 OR ASC(mp$) =c 13 OR ASC(tr3pf) E 27 TIfEN GOT0 I3ATAA: 
IP ASC(trspf) = 8 THEN F-VIIIB = '": LOCATE 3, 17: PRINT SPACES(8); : GOTO 111 
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IF LEN(eSnDS) .: 8 'l'€{EN 'USER ALLOWED {JP TO 8 SPACES FOR RUN ID 
FSTIDS = E m D S  + m p f  
ELSE 

WU.L noiac 
GOTO 111 

END IF 
LOCATE 3, 1 7  PRINT (BTliS);  : GOTO 111 
D A T U :  
LOCATE 3, 17: COLOR frg bac: PRINT SPACS(8) 
LOCATE 3.17: PRINT ESIlD3 

END SUB 

SUB tabdata (F!Sl7D$, mat$. con& qout, twin, hvaste, tcapp, teapp, tdapp, taapp, thxapp. tcain, tdeso) STATIC 
CIS  : COLOR frg hac 

1 **. ~ ~ ~ r * t . . . . s * ~ t . r T " i ~ ~ l i a i n g  pammeterJ"*.*. ".~*.".'....'. 
qolrt$ = -: twin$ = *: mente$ = '": tcapps = -: teappf = -: tdapp$ = - 
taappl := 'I: W p p E  = ? tcainb = "": t&o$ = - 
qout = 0: main = 0: h a t e  = 0: tcapp = 0 teapp = 0: tdapp = 0 
happ = 0: h p p  I 0: b i n  = 0: tdew = 0 
msteUNKS E ' Deg F hminUNII3 = ' Deg F 
qoutTJNIIT = * Rtuhr 
tcappUNm = " Deb Ir: mppUNnS = ' De& F: IdappUNnS = " Deb F 
taappLJNm = 
tcainUNrrS = . Deg F: tdemUNlT3 = * Deg F 

': BTlDI = 

Deg F: tJ~xappUNnS = * Dcg F 

9 ..**.,* l.........~t~I)..~~*~..,,~~.~.~...~~~........".~.*~~~~~~.... 

KEY 1, 'A" 
n = O  

exflag = 0 

CIS : CALL border: 

9 **..... l**i.ll~*****~**~**..~~.***~**.*~*~*~,~~*.*,.*~~~,~~~~~.~~~~ 
' TABULAR FORMAT OP THE SCREEN FOR 'IHE DATA INPUT. 
' USER COULD TOGGLE UNlTS AND COULD EDIT DATA 

LOCATE 3,3: PRINT 'Run Identity:'; 
LOCATE 3. M. PRINT "Worting Fluid:': ddd = LEN(cnnS): cec = LEN(" wt%") 
LOCATE 5,  3 PRlNT Waste H a t  Inlet Temperature:': aaa = LEN("Wastc Heat Inlet Tempenture:.) 
IxH3ATE 6, 3: PRINT "Capacity:': bbb = LEN("Capacity:') 
LOCATE 7, 3: PRINT "Cnndenser Water Inlet Temperature:": ccc = LEN('Condenser Water Inlet Ternpenture:') 
LOCATE 5,  (3 d- aaa + 12): PRINT " De& T 
LOCATE 6, (3  + bbb + 12): PRINT ' Btuihr 
LOCATE 7, (3 + ox + 12): PRINT * Deg F ' 
LOCATE 8, 3: PRINT "Approach Temperature in Condenser:" 
LOCATE 4 51: PRINT ' De& F 
LOCATE 9 , 3  PRINT 'Approach Temperature in Evaporator.' 
LOCATE 9.53: PRlNT * Des F 
LOCATE 10, 3 PRINT 'Approach Tempemtiire in Deaorker:' 
LOCATE 1951: PRINT ' Deg F 
LOCATE 11,3: PRINT 'Approach Temperature in Absorber:. 

LOCATE 12 3: PRINT'Approach Temperature in Solution Heat Exchanger:' 
LOCATE 1Z M: PRINT * Deg F 
LOCATE 13, 3: PRINI' "Cooling Water Temperature Enlering the Absorber:" 
LQCATE 13,cM: PRINT ' De& F 
LOCATE 14. 3: PRINT "Dwrbcr  Temperature:" 
LOCATE 14, Jo: PRINT ' Deg F 
LOCATE 23, 3: PRlNT'<Fl>-TOGGLB UNlTS <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE": 
trap$ = CHRfi(13) 
REM WAKING FOR'IHE USER TO ENTER A VALUE OR TO TOGGLE BETWEEN INPUTS,BK 
DECISION: 
WHILE trap$ = 

WEND 
IF kSC(trnpS) = 9 OR ASC(lrap$) = 27 THEN 
GOTO 12 
END IF 
IF ASC(trapS) = 13 'ITIEN 
GOTO TOGDATA. 
END IF 

I ... ttt.........~..1.,~.~*.~....OIIII..........~..~~......~~........ 

' 

LOCATE 11.51: PruNr .  D C ~  F 

traps = INKEYS 

8 8 . * * * * * , " . * * " ~ 1 1 0 * 1 * * ~ ~ ~ . ~ ~ ~ ~ . " " . * ~ ~ . ~ . * ~ . . . ~ ~ ~ . * * . * * ~ * ~ ~ ~ . . . . ~ * ~ * . . . . * . * . ~ ~  

' THIS 1s iHE PART OF THE CODE WHERE 'IHE USER CAN TOGGLE BETWEEN DATA INPUTS 
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TO(;DATA 

LOCATE 3, (53 f ddd): PRINT 'WW 
JBCAW. 3, (53 c ddd c cec): PMNT ma& 
n = n + 1:IFn = 12THENn = 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 IP  kw(Crap$) = 27 TliRN d a g  

WAW- 3.52: z"mm cons 

ON n GOTO 1, 2. 3, 4, 5, 4 7, 8, 9, IO, 11, 12 
CALL R W N i D ( W n $ ,  traps): GOTO DECISION: 

CALL INRWASl'tynuilrte, cwarte$, wa5k[JNIB, rrap$, am): GOTO DECISION 
CALL INPqout(pout, qou6, qoutIJNn$, trap$, bbb): GUl'O DWtSION. 
CALL inpt&n[kvrin, t&d, tn*inUNl'I%, trap$, FCC): GOTO DFX:ISION 

CALL inptcapp(tcapp, tcapp$, ccappUNl'[$, traps): GOTO D13ClSION: 
CAIL inpteapp(teapp, tea&, tcapplJNC13, traps): GOT0 I>EClSION: 

C M J .  inptdapp(tdapp, tdapp9, tdappUNlT$, traps): GOTO DECISION 
P A L  inptaapp(laapp, taappS, b a ~ l J N l T $ ,  (rap$): GOTO DECISION: 

CALI, inptmin(teain, bin$, txainUNll3, traps): GOTO DECISION, 
W. inphx;Lpp(lhgpp, thxapps, thuppUNfI$, trap$): GOTO DECISION: 

C N L  inpldcao(tdeso, tdcsd. tdenoUNl$, traps): GOTO I>EE(:ISION 
1 

EN13 SUR 

SUB DnhdataZ (mP$, mat$, con$ qout, Luoin, lwastedesin, twasteevapin, trapp, teapp, Ldapp, taapp, thxapp) 

IXKAE 3, 3: PRINT 'KUII Identity:'; 
LOCATE, 3, 36: PWNT "Working I'ltaid:": ddd = I.IiN(con$): eee = LEN(" wt%") 
LOCATE 5, 3: P R l a  "Waste Heat Inlet Temperature (evaporator):": aaa = LEN("Wastc I-kat Inlet Tcmperalure (maporator):") 
LOCATE 6, 3: YRLNT "Absorbpr Capacity:': bhb = LEN("Absorber Capaciiy:") 
LOCATE 7, 3: PRIW 'Cooling Water Tenipcmture (absorber & condenser):": CEC = LEN(%Ooliog Water Temperature (absorber & condenser);") 
I.OCAiB 5: (3 c aaa + 12): PRINT * De& F 
U3CATT h (3 c bbb 4 12): PRINT ' Btuhr  
LOCAR, 7, (3 i ccc + 12): 7RIWI' * Des F 
LOCATE 8.3: PWNT "Approach Temperature in Condenser:" 
LOCATE 4 S i :  PRINT" Reg. P 
I D O V E  9, 3: PRINT "Approach Temperature in Ewpaporatot:' 

IlWAFE 10. 3: PRlHr *Appma& Ternpcralure in Dcsorher:' 

r X A I E  I I ,3  PRINT "Approach Temperature in Absorber:' 

IIX!A'IE 1451: PRINl'" Des P 
ImATE 12, 3: PRINT "Approach Temperature in Solution Heat Exchanger? 
LOCATE 12 66: PWPINT * Dee P 
LCKA'IB 23, 3: PiUNT "<FI>-TOGGLE UNlTS <CR>-TOGGLE DATA <'l'AI3>-BND INPUT <ISC>-FSCAPS'; 
?rap$ = CI-IRS(13) 
REM WATITNG FOR THE USUH TO ENTER A VALUE OR TO TOGGLE BF=IWEEN INPUT3,UTC. 
I>ECISION?i: 
WHILE traps = - 

" 

1 m f l 3  9,Sk Plum " I k z ,  P 

m1'E to, 51; P R I r n  Ccg F- 

trrp$ = lN%,YS 
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W N I )  
IF ASC(kapS) 
GOTO 218 
END It7 
IF ASC(trap$) = 13 THEN 
GOTO TOGDATAii: 
END IF 

9 OR ASC(trSp0) = 27 THEN 

,.. ".....*~***.*.....~***.".***~~~~'~****.~.~,.~.~*~~*~.~~~~~.*".~..**~,**~. 
' THIS IS THE PART OF THE CODE WHERE TEE3 USER CAN TOGGLE BEIWEEN DATA INPUrS 
9 .... ~L..........l.~~..~..~.....t* 

TOGDAI'Aii: 

LOCATE 3, (53 + ddd): PUNT 'WtW 

UWlATE 3, (53 4 ddd .i tee): PRINl' mat$ 

n = n + 1 : IFn  = 10THENn = 1 

239 
240 
241 
242 
243 
244 
245 
244 
247 

m T E  3.52: PRINT cons 

OW n GOTO 239, 240, 241, 242 243.244, 245, 216, 247,248 
CALL RUNID(ESI1DS, traps): GOTO DECISIONiI: 

CALL I N P T W A S l ' E ( w a t p i n ,  hvaskvapinf, twastecvspinUNlT$, traps, aaa): GOTO DECISIONii: 
CALL INPqout(qoot, gouts, quutUNiT$, Craps, bbb): GOTO DECISIONII: 
CAJL inptiwin(lruin, ccuin$, t&nUNlT$, traps. ccc): GOTO DECISIONII: 

CALL inpccapp(vapp. tcappf, tcappUNIT$, traps): GOTO DECISIONiI: 
CALL inpteapp(tcapp, tcappS, uappUNlT$, traps): GOTO DE(!ISIONii: 

CALL inptdapp(tdapp, tdapps, tdappUNm. trap$): GOTO DECISIONiI: 
CALL inptaapp(taspp, taapp$, taappUNlT$, trap$): GOTO DECISlONii: 

CALL inpthmpp(thspp, thnpp$, thmppUNITS, traps): GOTO DECISIONII: 
248 IF ~ s q t r a p s )  = z i  THEN eJcnag = 1 

END sun 

SUB TCABSIN ( b i n )  STATIC 

. ...** 11.11)1)*11.1..............~~.~~.~.~~~~~*.............................~ 

' THIS PROGRAM IS (WED TO INPUT THE COOLING W A E R  TEMPERATURE ENTERING '1WE 
' ABSORBEK ( b i n )  BY INDIVIDUAL SCREENS 
> t~........*l*.*t,t~ti.*.(l...~,*~.**.~~*.*~**~*~...~~*...**~*****.*.~*~~..~~*~ 

ewfiag = 0 
CHIINDPB: 
ENTPAR'I'B. 

.*.I 1*C*.*~*...t*....LII*I.L..~.~~...**~."*.~.~******,,*.*~.~ 

' USER COULD CHANGE n i E  UNITS BY PRESSING <F1> KEY OR 
' COULD PSCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR 
' ACCEPT THE INPUT BY PRESSING cF9> 
'~.*...lt.*..*.l..............l.....lf.~.*.******,.~~.~~~..~~.. 

n = 1: tsainCP = I :  traioUNi73 = * De& F ': minlJN1T1$ = tcainUNm: tcain = 0 tcains = " 
CLS : CALL border: : LOCATE 6, 6 PRINT q p e  in the cooling water temperature entering the absorber. Use Function ' 
I-TE 7, 6: PRINT %ey < F l >  to select pmper units for your mtry. Press <F9> when finished.' 
COLOR 15, bac: LOCATE S,7: PRINT"<Fl>-TOGGLE UNITS <F9>-CONFIRM ENTRY 
LOCATE 19, 7: PRINT " h l i n g  'water temperature entering the absorber 

W T E  19,55: PRINT tcainUNlTS; 
LOCATE 19, 40, 0 traps = INKEYS IF traps = 

IF traps = "I" GOTO 21005 
IF ASC(trapS) = 8 THEN train$ = I: tcain = 0 LOCATE 19,55: PRINT" 
IF trap$= "A' GOTO CHANGEUNm. 

<EsC>-PKEvIOUS MENU"; : COILIR fr& bac 

"; 
PRTUNYI'B: 

20008 GOTO 2ooo8 

*: GOT0 20008 

IF ASC(trap$) = 27 THEN 
esstlag = 1 
GOTO 21508 
END IF 

IF ASC(trapS) =z 46 OR ASC(trapS) > 57 OR kSC(1rapS) = 47 GOTO 2ooo8 
tcainS = t c h $  + traps 
LOCALE 19. 55: PRINT VAL(tcain$J; : tcain = VAL(tcain$): GOTO 2ooo8 

> I.............. t.*."~***..****.'**..1~~....~~..*. 

' CONFIRM YOURTEMPERATURE INPUI' P R E S  <F1> FOX CORRECT INPUT OR c F 2 s  FOR 
' INCORW:C!T INPUT 
3 *t*....***.**.~l..ttt...lt..~~....~~**~**.*..~..~*.~.~..~.~~*.........**.*~ 

2 1 m  

21108 

CLS : CALL border: : LOCATE 17, 3: PRIhT "Your chosen cooling 'water temperature entering absorber is *; train; " '; tcainUNlTS 

DICHECKS = INKEYE: IF DTCHECKS = 'A' GOTO 21509 
LOCK173 23.12 PFUNT' <Fl>-  Correct <F2>-locorrect I; 

IF DTCHECB = "B" 'IHEN tcainS = -: GOTO ENTPARTB: 
GOTO 21108 
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n = 1: tdesoCP = I: tdesoUNTI'E = " D c p u  F 
CLS : CALL bordcrr : LOCATE 4 6: PRINT 'Type in the desorber temperature. Use Function key <P1> to wlect' 
~~ 7, 6 PRINT 'proper units For your entty. Presll <F9> when finisbed." 
COLOR 1s. hac: LOcA'l'F. 23,7: PRINT '<Pl>-TOGGLE UNlTS 
LOCATE 19, 20: PRINT * D~aorber tempccature 

LOCATE 18, 5.5: PRINT tdaoUN1TS; 
LOCATE 19,40,0: traps = INWYI: IF traps = 

1P trap$ = "I" GWM) 21009 
1F ASC(trapS) = 8 THEN tdesoS = '": tdeso = 0. LOCME 19, 45: PRINT " 
IF trap$ = "A' GOTO CHANGEUNITP. 

': tdemUNtTlS = uks.AUNI'I3 tdeso = 0. tdesos = - 
cF9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU", : COLOR frg bac .; 

PRTUNW? 

XW09 GOTO 2oo09 

.: GOTO XI009 

IF ASC(trap$) = 29 THEN 
d a g  - 1 
GOTO 21509 
END IF 

IF ASC(trapS) c 46 OR A§C(trapS) > 57 OR ASC((rapS) = 47 GOTO XI009 
tdm$ = t r i e d  c trap$ 
IDCATE 19, 45: PRINT VAL(tdesoS); : tdeso = VAL(tdesoS): GOTO 20009 

'.............l.*~.l..*...1...*~***~,~~".*~~~**~~~****~~..~~~~~~**~.~~".~ 

' CONFIRM YOUR TEMPEUTIJRE INPUT PRESS <F1> FOR CORRECT INPUT OR cF2> FOR 
' INCORRECT INPUT .. l . t . * * * O . . * . * . t ~ ~ t t l 8 l t . l l t . . . . l . . . l * t * , * . * ~ * . ~ ~ ~ . . ~ " ~ . . . * * * * ~ ~ * ~ * ~ * , . . .  

alpha = 394.516 - 8649% wt i .0628787 * wi * 2 
beta = . W 1  i 3.M719E-03 ' wt - 3.80068E-05 ' wt * 2 
tbmur = (ha ~ alpha) I beta 

END SUB 

SUB thxoutcalLiBr (haw thmut) SrATIC 

I ~*l*t...f*.l.*....**~"~~.~~...*~'.~~*..,~.*~~*****~~~.~**~...~****~* 

'nii p r o p r n  io us-d to ca!culatc the temperature of LiBr mixture 
' (thxou! in Dcg F) at a @en wt% (w!) and sFeciRc enthalw 
' (haI in Btuflbm). . .I..... l.l.a~.....*.*.***.~**.~~*~.**.**.~~~*~~*~*******..*.~*,~~~* 

a0 = -1015.07 + 79.5387 ' wt - 235802 

a2 = -.W9107 + 3.831ME-04 ' wt - 1.079E-05 wt * 2 + 1.3152&07 * wt * 3 - 5.897B10 wt A 4 
w = (a1 ,. 2 - 4 (a0 - M) a2) 
IF xnx < O'IFIEN PRIhT "NO REAL ROOI'S" 

wt * 2 + .03031SS * Ut * 3 - 1.4003&04 ' wt A 4 
ai = 4.~08..303777 wt i a m m o 3  wi * 2 - 1 . ~ 7 7 2 ~ - 0 4  w t  - 3 + 4.801~-07 * wt A 4 
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IAX.4TE 5, 14: PKINI' CHR$(Wl): LOCAW 5, 7tk PKtNT CHKS(lB7) 
FOXi = I T 0  17 
LAXATE 5 + i, 1J: PRINT CHR$jlp6) 
LOCATE 5 + i, 70: PRINT CHRf(186) 
NEXT i 
JAWATE Z?, 14 PRINT CWW(200): LOCATE 22 70: PRINT CHRS(lB8) 

FOR i = 1TO 55 
LOCA'E 5, 14 + k PRINT CHR$('LDSJ 
LocA'117 21, 14 + i: PRINT CHRS('205) 
NFXT i 
LOCATE 24,zS: PKIHS " P 1 9 S E  PFtESS ANY KEY TO COWIINUE"; 

' x2 = (-D . SQR(D .. 2 - 4 * E * (C - Lo@))) / (% (C - L q P ) )  - IS9.72 
' PRINT x1. d 

esdiag = 0 
CHlINDP2ii: 
ENTFAR'l'Ai: 

n r 1: Wa..teeMpinCF r 1: huastewpinUNTI$ = "&gees F 
CLS : CALI, border: : LOCA'IX 4 6: PRINT q p c  in the evaporator wmte h a t  inlet temperaim-e. Use Function key  cF1," 
LOCAT13 7, 5: PKINT "lo select proper units for your e n q .  Press cF9>  when finished." 
COLOR 15, bac: LO(X1X 23, 7: PRINI'"<Fl>-TOC;GLE UNITS 
LfXA'm 19. 7 L'K1h'I'"Evapomtur waste heat inlei tempraturc 

.: twasLccvapinUNIT1S = hsteevapinlJNII$: hvastecvapin = 0 

<FYI.-CONFIIKM ENTRY <ESC>-PREVIOUS MENU"; : COLOR f s  bac 
'; 

PRTUN17Zil: 
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LQCA'l'P. ¶9,56: PRINT h v a s k e v a p i n U N ~  

IF trap$ = "I" GOTO 21002 
IF A."qtrap$) P 8 TnEN twastempins = ": rmrrtccvapin = 0: LOCATE 19, 47: PRINT ' 
IF trap$ = 'A' GOT0 CHANGEUNlTZii: 

20002 I,OCAE 19,40,0: traps = INKEYI: IF trap$ = .. G O M  2ooo2 

': GOTO ZC@D2 

IF ASC(tntp$) = 27 THEN 

GOTO 21502 
END 1P 

cacnag = 1 

IF ASC(trap$) c 46 OR ASC(tr3pS) > 57 OR ASC(trapS) = 47 GOTO 20002 
hvastcwapinS = hvaskeevapinS + m p $  
LOCATE 19, 4 7  PRINT VAI.(turaJ!eeYapin$); : Wastempin = VAL(twastempin$): GOTO 20002 

21oM 

21102 

CIS : CMJ, border: : LOCATE 12 3: PRINT "Your chosen evaporatorwaste beat inlet tanperature is '; Wastemapin; .'; twastentapinUNI1F 

DlYI-IECKS = INmYS: IF DTCHECKS = "K GOTO 21502 
LQCAIF: 23,12 PRINT ' cP1>- C!rrect <PZ>-lncorrect '; 

IF DTCHECKS = 8" THEN twastecvapid = -: GOTO ENTPARTLii: 
GOT0 21102 

CHANGEUNIT22 

I r r . r . . rr . . , , , t t r ,** .~ .~*~***~~-~rN~ UN1?S.l...l.t**.lltt.*"..*.*... 

n = n + 1: IFn  = 3'IHENn = 1 
ON n GOl'O 212Q2, 21212 

21202 
21212 

WasteevapinCF = 1: twastewapinUNlTS = "Degrees F 
WasIeevapinCF = 2: twastecva~inIJNlTS = "Degrees C 

*: GOTO PRTUNTTZli: 
": GOTO PRTUNITLii: 

' * * . . . * l * t l l . t ~ , l l l l . * ~ ~ ~ ~ ~ ~ ~ ~ n  1s DEGR~~F...'.*..""..~'.."".""' 

21502 

END SUB 

SUB wastebeatin (tumte) STATIC 

CLS : 1P hvastwapinCF = 2 THEN twasteevapin = (twastcwapin 1.8) + 32 

1.1...*.**......*...~*~~*.,*,**~*~**~...**.**. 

' THIS PROGRAM IS USED TO INPUT WASTE I N L m  TEMPERATURE (Waste) BY 
' INDMDUAL SCREENS 
1 ......., ............................................................ 

e d a g  = 0 
CHlINDP2 
ENTPARTZ: 

n = 1: twst&F = 1: twasteUNT1S = "Degree6 F 
C I S  : CALL border: : IXxlATE 6, 6: PRINT Type in the waste beat inlet temperature. Use Function key < P l > '  
1X)CAE 7, 6: PRINT "Lo select proper units for your entry. Press <F9> when finished." 
C0IX)R 15. bac: LOCATE 23.7: PRINT'cPl~-TOGGL.E UNITS 
LOCA'I'E 19, 7 PRIW "Waste Heat inlet temperature 

LQCATE 19, 5 6  PRINT WasteUNm, 

IF traps = "I" GOTO 21ooO 
IF ASC(trapS) E 8 THEN !waste$ = -: Waste = 0: LOCATE 19, 45: PRINT" 
IF traps = 'A' GOTO CHANGEIJN172. 

I: WasteUNITlE = waateUNlT% Waste = 0 

cP9>-CONFIRM ENTRY cEsC>-PREVIOUS MENU'; : COLOR fr& bac 

'; 
PRTUNITII 

ZMiXX JBCATE 19, 44 0: trap$ = INKEYS: IF traps = - GOT0 2oocO 

': GOTO 20000 

IF ASC(trapS) = 27 THEN 
cscflag = 1 
GOTO 215W 
END IF 

IP ASC(mpP) c 46 OR MC(trap$) > 57 OR ASC(trap$) = 47 GOTO U X X K )  

LOCATE 19, 45: PRINT VAL(iwas!eS); : Waste = VAL(twasteS): GOT0 20000 
CLS : CALL border: : ILOCAm 12, 8: PRINT "Your chosen waste beat inlet temperature is 

LOCATE 23,12: PRINT' <F l>-  Correct cFZ>-Incurrect '; 
DXFIECKS = INKeYT: IF DTCHECKE .= 'A' GOTO 21500 

IF VIKWECKS = "B' THEN Wastes = ": GOTO EN7'PARTZ: 
GOTO 21100 

h M S ! 4  = twasteS + traps 

21000 

21100 

'; Waste; * '; hvasteUNlTS 

CHANGEUNK? 

I ...**.* ""*.srrr...*r*.***.*~,Cl,ANGlNG U ~ ~ I S ' ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " . . .  

n = n + 1: IF n = 3THENn = 1 
ON n GOTO 212oq 21210 

21200 
21210 

tuast&F = 1: cuastcUNm = "Degrees P 
hw.%tcCF = 2 wasteUNITS = "Degrees C 

': GOTO P R T U N m  
*: GOTO PRTUNITL: 

5 * t l l . .L * * * * * *  ..... 1s IN DEGRBFS ~"""'..".~"~"..'......... 
21500 CLS : IF twatcCP = 2 iHEN Waste = (Waste 1.8) + 32 
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wtdcct: 
CIS 

Irrrtrlarr**r.cro*r.lM lF,N i.R~...."*"****.'..."".'." 

1F wt 5 0 ll-IF,N 
CALI. noise 
CIS : CALL border 
LOCATE 15, 3: PRINT "You have entered '; wt; . ~ 4 %  foor the fluid concentration" 
ILXX'Il! 17, 3: PRINT ' Y k a e  inpur B oumbcr other than zero followed by wt% sign" 

LXK'AW- 73, 2& PRIN'I' "Prm any t ry tu continue. 
MI WHILE INKEY$ = -: LOOP 
(;Or0 e n M :  
END IP 

widecend 

END SUB 

§UR xbtnlalk (bxt, T, wtout, y hvapor, Wabain) STATIC 

* C~..~..**t.*..~.~.~.~~**~*.~~~~.~***~~~.~.~..*.~..*~*.*~*.~,.........~.*..~.* 

' Tbia program is used lo urlLulate thc wt% of (Li, K. Na) NO3 rnidure (vtout) 
' at a given temperature (Tin  Dee F) and grcsnurc after throttled. 
' wt is wt% leavms the absorber, Wbs b ~ 1 %  entering the absorber, and 
' bvapw is the enthalpy of water vapor in the dworber. 
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I ~ . * . * ~ t * ~ D l l * O * ~ * . . ~ * * . ~ * * * ~ * , ~ ~ ~ ~ , ~ ~ ~ , ~ * * " * * * * . . . . * * * ~ * . * . * . . ~ " * ~ * * ~ . ~ ~ . . * ~ , ,  

ad lag  = 0 

alpbal = 393.516 
alphe2 m -8649% 
alpha3 = .06287B7 
betaX= ,388691 
beta2 = 3.02719E-03 
beta3 = -3.506)58&05 
aaa l=  alpba3 + beta3 T 
bbbl = alpha2 4 beta2 'r 4 (hvapor ~ bxt) / wt 
ccel = alphal 4 betal T ~ bvapor 
sqrterm = bbbl ,. 2 - 4 " aaal cecl 
1P xqrtcm C 0 THEN PRINT "IMAGINARY ROOTS FOR wT% IN DESORBER": END 
x l t  = (-bbbl 4 SQR(sqrterm)) / (2 aaal) 
x22 = (-kbbl - SQR(sqrterm)) / (2 ' aa31) 
IF xll > wt AND x l l  < wtabsin 'MEN 
YtnUt = x l l  
ELSEIF x22 > wt AND x22 < wtabsin THEN 
wtcut = XM 
ELSE 
CLS : CALL border 
CALL noise 
LOCATE l0 ,3;  PRINT "UNREASON.4EU.B NUMBERS FOR W h  IN DESORBER "; xll, X22 
LOCATE IS, 27: PRINT 'PLEASE CHECK YOUR INPUTS" 

LOCATE 23,26: PRINT "PRESS ANY KEY TO CONTINUF 
DO WHILE INKEYS = '? u x ) P  

cscflas = 1 
END IP 

END SUB 

SUB xbmlalkXA (Im T, W o t .  wt, bvdpor, wtabsout) 

I .....* ~~~~~l~t~O"l~h~~,.~.~.........~~~*~~,".~.~*.~*~~,.~*~~,,*,*~...,,,..... 
' Tbis progranr b uscd to calculate the wt% of (Li, K, Na) NO3 mixture (wtout) 
' at a &en tcmpcraturc (T in De& F) and preisnre after throttled. 
' wt ia wt% leaving the dmrber ,  wtabsout is wt% leaving the absorber, and 
' bvapor ia the enthalpy of watct vapor in the desorber. 
> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

eacnag = 0 

alpbal = 394.516 
alpba2 -B.64!% 
alpha3 = .MZS797 
betal = .3RrJl.91 
beti?. = 3.02719E43 
beta3 = -3.80008&05 
aaal = alphal -+ beta3 T 
bbbl = alpha2 + beta2 T + (hvapor - bxt) i w t  
cccl = alpbal + beta1 T. bvapor 
sqrtcrm = bbbl A 2 - 4 aaal cccl 
IF sqttem < 0 THEN PRINT 'IMAGINARY ROO'IS FOR WI'% IN DESORBER": END 
x l l  = (-hhbl -t SQR(sqrterm)) I (2 * aaal) 
x22 = (-bbbl - SQR(3qneno)) / (2 aaal) 
1F x l l  > wt AND x l l  < 1.2 wt THEN 
wtout = a l l  
ELSEIF x22 > wt AND x22 < w 1.2 THEN 
WWUt = x22 
ELSE 
CIS  : CALL border 
CALL noise 
LOCAW, 10, 3: PRINT 'UNWASONABLE NUMBERS FOR WE% IN ABSORBER *; xll ,  d2 
LOCAT@ IS. 2 7  PRINT "Pl.FSE CHECK YOUR INPUTS" 

LOCATE 23,% PRINT "PRESF ANY KEY TO CONTINUE' 
DO WHILE INKEY$ = -: LOOP 

cscflag = 1 
END IF 

END SUB 

SUB xbtcalliBr (m T, wtout, ry bvapor, wtab4n) SrATIC .........*. t....**.......*****.*,~,..",~.,**..*~~*.~~****~***.*~...,.*~.~*. 

' 'Ibis program is used to calculate the wt% of LiBr sotiition (wtout) at a 
' given temperature (T in Dcg F) and pressure. 
'ut is wt% leaving the absorber, wtabain i3 wl% entering the absorber, and 
' bvapor is the cnthalm of vapor leaving the absorber. 
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a01 5 -1015.07 
am = 79.SN17 
a03 = -2.358(%? 
ao.1 E .OX3158 
a05 = -1.W3E-04 
a l l  = 4.681uB 
a12 = -.303777 
a i3  = fi,.MMSE-W3 
a14 = .l.fM77?&>@4 
a15 = 4.801E-07 
R 2 1  .= -.OQ19107 
a22 = 3.831&1&04 
an = -1.ONE-05 
a24 = 1.315EE07 
a25 2 -5.89715.10 
i = 0: w t w t  = w 

a0 = a01 + 6M. * wtout + a 0  ' wtwt - 2 + a M  * Wtout A 3 + a05 * wtout * 4 
a1 = a l l  + a12 *tout f a13 * wtout 2 + a14 ' wtout 3 + a15 **ut .I 
a2 = a21 + a22 *ut + a23 wtout - 2 + a21 * wtout - 3 + a z i  * wout * 4 
h = a0 + a1 T + a2 * T ,. 2 + wuut * (hbapor- M) / w -  hapor 
; a O p r i m r = ~ ~ ~ ~ Z ~ 6 ~ 3 * u ~ o u t + 3 " ~ M * W t o u t ~ 2 + ~ * ~ O S * w ~ 0 u t  - 3  
alprims = a12 + 2 * a13 wtout + 3 a14 * Wout A 2 + 1 * a15 ' wtout * 3 
nZprim = a22 + 2 aU * stout + 3 a24 * wtout ,. 2 + 4 * a2$ * Wtout ,, 3 

3m3 
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dfx .= aQprimc + alprime T + a?+rime T .- 2 + (bapor. m) / wt 
I P i > 2 0 0 G o T o s Q ) 3 3  

IF AeS(rX) > .ooO1 THEN ‘&out = wtnw i = i + 1: GOTO 30853 

wtout = Wtnm 
1P *tout > 1.2 w i  OR wtout < wtabmut THEN 
CLS : CALL border 
C&L noise 
LOCATE 1 0 , s  PRINT ’UNRFASONABLE NUMBERS FOR M% IN ABSORBER ”; wtout 
LOCATE lS, 27: PRINT “PLEASE CHECK YOUR INPUTS” 

mnv = w t O U t  ~ (h I Jh) 

60033 1P ABS(6r) > .0001 AND i > 200 THEN PRINT “Did not cowergz fw wt% in the delorbcf: EN13 

LOCATE 2 3 , ~  P m - r  “PRESS ANY KEY TO CONTINUP 
DO WH1l.R INKEYS = *: LOOP 

wBag = 1 
END IF 

END SUB 
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Appendix B 

Samples of Input and Output 
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Run I d e n t i t y :  t a p p = 6  Working F l u i d :  73  wt% (Li, K ,  N a )  NO3 

Waste Hea t  I n l e t  T e m p e r a t u r e  (evaporator): 66.2 Deg. C 
Absarber C a p a c i t y :  3 .75 MM B t u / h r  
Coo l ing  Water T e m p e r a t u r e  (absorber t2 c o n d e n s e r ) :  83 Deg. C 
Approach T e m p e r a t u r e  i n  Condenser :  5 .5  Deg. C 
Approach Tempera tu re  i n  E v a p o r a t o r :  5 Deg. C 
Approach Tempera tu re  i n  Desorber: 10 Deg. C 
Approach Tempera tu re  i n  Absorber :  6 Deg. C 
Approach Tempera tu re  i n  S o l u t i o n  H e a t  Exchanger:  5.6 Deg. C 

<Fl>-TOGGLE U N I T S  <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE 
_.___.._. ___p_ I...- ._____._ _l_..l_________l-- _ _ _ I ~  

I .._ _-..___I 

rZ=i;i Run I d e n t i t y  tapp=S 

Working f l u i d  73  w t %  (Li, K ,  N a )  NO3 

Concentration of s o l u t i o n  l e a v i n g  t h e  d e s o r b e r  73 wt% 
C o n c e n t r a t i o n  of s o l u t i o n  l e a v i n g  t h e  a b s o r b e r  69.74132 wt% 
Tempera tu re  of s o l u t i o n  l e a v i n g  t h e  a b s o r b e r  192 .2  Deg. F 
Tempera tu re  o f  s o l u t i o n  l e a v i n g  t h e  d e s o r b e r  259.2013 Deg. F 
L i f t  t e m p e r a t u r e  50 .04001 Deg. F 
C o n c e n t r a t i o n  of s o l u t i o n  e n t e r i n g  t h e  absorber 73.15459 wt% 
COP h e a t i n g  and c o o l i n g  1.861032 and  .8610326 
Steam flow rate 3790.902 l b / h r  f o r  a c a p a c i t y  o f  3750000 B t u / h r  
R e f r i g e r a n t  (water)  f l o w  r a t e  3511.571 l b / h r  
C o n c e n t r a t e d  s o l u t i o n  f l o w  r a t e  75553.56 l b / h r  
D i l u t e  s o l u t i o n  f l o w  r a t e  78665.13 l b / h r  
E v a p o r a t o r  waste f l o w  r a t e  3358.494 l b / h r  
D e s a r b e r  w a s t e  f l o w  rate 4238.319 l b / h r  
Condenser water f l a w  r a t e  3599.643 l b / h r  

PRESS ANY KEY TO CONTINUE 
-__I- 
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. . ._-_ __..I_ -.----.-. Î  .- _^___ ._-. ._l__l_ __ .._. 
05-23-1991 Run Identity tapp=6 

Working f l u i d  73 Wt% (Li, K, Na) NO3 

I_ .-.. l _ . ~ - _ ~ . _ l _ . - _  __l_l - - l _ _ _ . . - _ _ - - - . ~ -  sc: 

05-23-1991 Run Identity tapp=6 

Operating parameters 

Working f l u i d  73 w t &  (Li, K, Na) NO3 
-_ 
---I-- 

Stream T P wt % Enthalpy 
Description ( O w .  F )  (Psis) (Btu/lb) 

Steam from Gen. 259.2 9.60 0. Q 1173.2 
H a t e r  from Con. 191 I 3  9.60 0.0 159.2 
Steam from Evp. 142 - 2 3.05 0.0 1122.4 
SOL. from Abs. 192.2 3.05 69.7 176.8 
501" to Gen. 240.8 9.60 69.7 197.0 
Sol, from Gen. 259.2 9.60 73.0 203.7 
Sol .  to Abs. 202 e 3 3.05 73.2 180.5 

__ _._.. IÎ.___ 

II_- 
I_-.- 

Flow 
( lb/hr) 

3511.6 
3511.6 
3511.6 

78665.1 
78665 .) 1 
75153 6 
75153.6 
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Run I d e n t i t y :  t a p p 5 . 5  Working F l u i d :  52 .8  w t %  L i B r  

Waste H e a t  I n l e t  T e m p e r a t u r e  ( e v a p o r a t o r ) :  6 6 . 2  D e g .  c 
Absorber C a p a c i t y :  3 .75 MM B t u l h r  
cooling Water T e m p e r a t u r e  (absorber €4 c o n d e n s e r ) :  8 3  Deg. C 
Approach Tempera tu re  i n  Condenser :  5 .5  D e g .  C 
Approach Tempera tu re  i n  E v a p o r a t o r :  5 Deg. C 
Approach Tempera tu re  i n  Desorbe r :  10 Deg. C 
Approach Tempera tu re  i n  Absorber: 5 .5  D e g .  C 
Approach Tempera tu re  i n  S o l u t i o n  H e a t  Exchanger:  5.6 Deg. c 

<TAB>-END INPUT <ESC>-ESCAPE <Fl>-TOGGLE UNITS <CR>-TOGGLE DATA 
- -.__I_ 

-..- ~ - ~ - . - _ I _ - ~ ~ z = = -  .- VII___ 

05-23-1991 Run I d e n t i t y  t app=5 .5  

Working f l u i d  5 2 . 8  w t %  LiBr 

C o n c e n t r a t i o n  of s o l u t i o n  leaving t h e  d e s o r b e r  52.8 w t %  
C o n c e n t r a t i o n  of s o l u t i o n  l e a v i n g  t h e  a b s o r b e r  49.80564 wt8 
Tempera tu re  of s o l u t i o n  l e a v i n g  t h e  absorber 191.3  Deg. F 
Tempera ture  of s o l u t i o n  l e a v i n g  t h e  d e s o r b e r  257.059 Deg. F 
L i f t  t e m p e r a t u r e  49.14 Deg. F 
C o n c e n t r a t i o n  of s o l u t i o n  e n t e r i n g  t h e  absorber 52.92543 w t %  
COP h e a t i n g  and cool ing  1 .781708 and  .7817084 
Steam f l o w  r a t e  3790.902 l b / h r  f o r  a c a p a c i t y  o f  3750000 B t u / h r  
R e f r i g e r a n t  (wa te r )  f l o w  rate 3171.527 l b / h r  
C o n c e n t r a t e d  s o l u t i o n  f l o w  r a t e  52752.52 I b / h r  
D i l u t e  s o l u t i o n  f l o w  r a t e  55924,05 I b / h r  
E v a p o r a t o r  waste f l o w  r a t e  3033.273 l b j h r  
Desorbe r  waste f l o w  r a t e  4209.442 l b / h r  
Condenser  water f l o w  r a t e  3247.935 l b / h r  

PRESS ANY K E Y  TO CONTINUE 
_I ____..__ _ l . . .~_ .~_ . ._ l_  -..- --- ..___._._____.__I. _I.. 
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Total heat t r a n s f e r r e d  i n  the absorber  3750000 Btu/hr 
Total heat transferred in the desorber 3907986 Btu/hr 
Totah heat t r a n s f e r r e d  i n  the c o n d e n s e r  3212892 Btu/hr 
Tota l  heat t ransferred in the evaporator 3054905 B t u / h r  
Total heat t r a n s f e r r e d  i n  t h e  solution HX 1366548 B t u / h r  
Required UA for t h e  absorber 261234.1 Btu/hr-Deg. E' 
R e q u i r e d  UA Pot- the desorber 145626-8 Btu/hr -Deg.  F 
Required UA for t h e  condenser  99363.83 Btu/hr-Deg. F 
R e q u i r e d  UA for the evapora tor  269951.5 Btu/hr-Deg. F 
Requ i red  UA for t h e  solution HX 78921.27 Btu/br-Deg. F 
T0tal UA required 856097.4 Btujhr-Deg. F 
Tower supplied to pump a f t e r  absorber 1215.363 Btu/hr 
COP c o r r e c t e d  for parasitic pumping power 1.779495 

~ - - ~ - - - ~ ~ ~  
05-23-1991 Run I d e n t i t y  tapp=5.5 

Working fluid 52.8 w t %  L i B r  -_ l.l)______ 

257.1 
191.3 
1 4 2 . 2  
191.3 
2 3 7 . 3  
257.1 
201 e 4 

P w t %  E n t  h a 1 p y  Flow 
(Psis) (Btu/lb) ( lb/hr 1 

9.60 0.0 1172.3 3171.5 
3171.5 9.60 0.0 159.2 

3.05 0.0 1122.4 3171.5 
3.05 49.8 a i , i  55924.0 
9.60 49.8 105.5 55924.0 
9.60 52.8 115.5 52752.5 
3.~15 52.9 87.1 52752.5 
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I d e n t  i t y  : tapp=lO Working F l u i d :  90 w t %  ( L i ,  K ,  N a )  NO3 

Waste Heat  I n l e t  Tempera tu re :  174 .4  Deq. C 
Capac i ty :  2 . 4 7  MM B t u l h r  
Condenser  Water I n l e t  Tempera tu re :  66  Deg. C 
Approach T e m p e r a t u r e  i n  Condenser :  10 Deg. C 
Appraach Tempera tu re  i n  E v a p o r a t o r :  5 Deg. C 

approach  Tempera tu re  i n  Absorbe r :  10 Deg. C 
Approach Tempera tu re  i n  Solution H e a t  Exchanger:  1 0  D e g .  C 
C o o l i n g  Water Tempera tu re  E n t e r i n g  t h e  Absorber :  250 Deg. C 
Desorber Tempera tu re :  165  Deg. C 

Approach T e m p e r a t u r e  in Desorber: 10 Deg. c 

<TAB>-END INPUT <ESC>-ESCAPE <Fl>-TOGGLE U N I T S  <CR>-TOGGLE DATA 
-_1_ .._II .-____..-_I-- I___ 

-. I .__ll_l...lll_l_____-.. F5-23-G-T Run I d e n t i t y  tapp=lO 

Working f l u i d  90 w t 8  ( L i t  K ,  N a )  NO3 
Maximum possible b o o s t  t e m p e r a t u r e  538.3148 Deg. F 
C o n c e n t r a t i o n  of s o l u t i o n  e n t e r i n g  t h e  a b s o r b e r  90 w t %  
C o n c e n t r a t i o n  of s o l u t i o n  l e a v i n g  t h e  absorber 85.84291 w t %  
Tempera ture  o f  s o l u t i o n  l e a v i n g  t h e  absorber 500 Deg. F 
Tempera tu re  of Solution l e a v i n g  t h e  d e s o r b e r  327.92 Deg. F 
Lift t e m p e r a t u r e  172 .08  Deg. F 
C o n c e n t r a t i o n  of s o l u t i o n  e n t e r i n g  t h e  d e s o r b e r  86.15191 w t %  
COP .4334355 
Steam flow r a t e  3355.923 l b / h r  f o r  a c a p a c i t y  of 2470000 % t u / h r  
R e f r i g e r a n t  (water )  flow r a t e  3064.083 l b / h r  
C o n c e n t r a t e d  solution flow ra te  63272.6 l b / h r  
D i l u t e  s o l u t i o n  flow r a t e  66336.68 l b / h r  
E v a p o r a t o r  w a s t e  flow r a t e  3630.822 lb/hr 
Desorber waste flow r a t e  2888.493 l b j h r  
Condenser  water f l o w  r a t e  218070.2 lb/hr 

PRESS ANY KEY TO CONTINUE 
-- L__... -x_II 
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05-23-1991 Run Identity tapp=lO 

Working fluid 90 wt% (Li, K, Na) NO3 
Maximuin possible boost temperature 538.3148 Deg. F 
Total heat transferred in t h e  absorber 2470000 Btu/hr 
Total heat transferred in the desorber 2524886 Btu/hr 
Total heat transferred in. the condenser 3228657 Btu/hr 
Total heat transferred in the evaporator 3173770 Btu/hr 
Total heat transferred i n  the solution HX 3444172 Btu/hr 
Required WA for the absorber 123914.1 Btujhr-Deg. F 
Requ i red  UA for the desorber 144656 Btu/hr-Deg. F 
R e q u i r e d  WA f o r  the condenser  39856.75 Btu/hr-Deg. F 
Required UA for the evaporator 48367.31 Btu/hr-Deg. F 
Required UA far the s o l u t i o n  HX 143573.1 Btu/hr-Deg. F 
T o t a l  UA rewired 500367.3 Btu/hr-Reg. F 
Power supplied to pump after desorber 16517.6 Btu/hr 
Power supplied to pump after condenser 1446.526 Btu/hr 
Total power supplied to both pumps 17964.13 Btu/hr 
COP correc ted  for parasitic pumping power .4280382 

PRESS ANY KEY TO CONTINUE 

05-23-1991 Run Identity tappsl0 

Operating parameters 

Working fluid 90 wt% (Li, K, Na) NO3 

Stream 
Description 

ll_l..ll___ll_~- 

Steam from Gen, 
Water from Con. 
Steam from Evp .  
S o l .  f rom Abs. 
Sal. to Gen. 
Sol. from Gen. 
Sol. to Abs, 

T P 
(Deg- (psis) 

327.9 8.13 
183" 6 8.13 
327.9 100.75 
500.0 100.75 
329.0 8.13 
327.9 8.13 
482.0 100.75 

w t %  En t ha 1 py Flow 
(Btu/lb) (lb/hr) 

0.0 1205.2 3064.1 
0.0 151.5 3064.1 
0.0 1187.3 3064 a 1 
85.8 299.6 66336.7 
86.8 237.5 66336.7 
90.0 241.2 63272.6 
90.0 295.6 63272.6 

PRESS ANY KEY TO CONTINUE 
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Run I d e n t i t y :  t a p p = l o  Working F lu id :  7 0  w t %  L i B r  

Waste Heat I n l e t  Temperature:  235 Deg. F 
Capaci ty:  2 MM B t u / h r  
Condenser Water Xn le t  Temperature:  80 D e g .  F 
Approach Temperature  i n  Condenser: 10 Deg. F 
Approach Temperature i n  Evapora to r :  10 D e g .  F 
Approach Temperature  i n  Desorberr  10 Deg. F 
Approach Temperature i n  Absorber: 10 Deg. F 
Approach Tempera tu re  i n  S o l u t i o n  Heat Exchanger: 10 Deg. F 
Cooling Water Temperature  E n t e r i n g  t h e  Absorber: 338 Deg. F 
Desorber Temperature:  230 Deg. F 

<Fl>-TOGGLE UNITS <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE 
_-I_ 

_- 
-111 

_l__..__l. _.__I _.__ ..__ II _c^ 

_______________ l___l____.__l-. 
I-ll-l--__-_-cI--- 

0 5-2 3- 199 1 Run I d e n t i t y  tapp=lO 

Working f l u i d  70 w t $  L i B r  
Maximum possible b o o s t  t e m p e r a t u r e  375.1813 Deg. F 
Concen t r a t ion  of s o l u t i o n  e n t e r i n g  t h e  a b s o r b e r  70 w t %  
Concen t r a t ion  of s o l u t i o n  l e a v i n g  t h e  a b s o r b e r  66.00815 w t %  
Temperature of s o l u t i o n  l e a v i n g  t h e  a b s o r b e r  340 B e g .  F 
Temperature of s o l u t i o n  leaving t h e  d e s o r b e r  2 2 5  D e g .  F 
Lift temperature 123 Deg. F 
Concen t ra t ion  o f  s o l u t i o n  e n t e r i n g  t h e  d e s o r b e r  66.40189 w t %  
CQP .a28229 
Steam flow sa t e  2271.084 lb/hr for a c a p a c i t y  of 2000000 Btujhr 
Refrigerant (water )  flow ra te  1960,084 Ib/hr 
Concentrated s o l u t i o n  f l o w  r a t e  32411.4  l b j h r  
D i l u t e  s o l u t i o n  flow r a t e  34371.49 I b j h r  
Evaporator  waste f l o w  ra te  2223.133 l b j h r  
Desorbcr w a s t e  f l o w  r a t e  2111.566 I b / h r  
Condenser water f low r a t e  222966.3 l b / h r  

PRESS ANY KEY TO CONTINUE ___ --....-I 
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l__l_ 
ll_ll_l_l-~.-ll 

_-l__l_ __. - . _~______ .__ -  Fx: 1 9  9 1 

I Working f l u i d  70  wt% L i B r  
Maximum possible boost t e m p e r a t u r e  375.1813 Deg. F 

' Total heat t r a n s f e r r e d  i n  t h e  absorber 2000000 B t u / h r  
T o t a l  h e a t  t r a n s f e r r e d  i n  t h e  d e s o r b e r  2017845 B t u / h r  

~ Total h e a t  t r a n s f e r r e d  i n  t h e  c o n d e n s e r  2142306 B t u / h r  
To ta l  h e a t  t r a n s f e r r e d  in t h e  e v a p o r a t o r  2124460 B t u / h r  

~ T o t a l  h e a t  t r a n s f e r r e d  i n  t h e  s o l u t i o n  HX 1468780 B t u / h r  
R e q u i r e d  UA for t h e  a b s o r b e r  131409.6  Btu/hr-Deg.  F 
Required UA f o r  t h e  d e s o r b e r  279732.8 Btu/hr-Deg. F 
R e q u i r e d  UA for t h e  c o n d e n s e r  35745.6 Btu/hr-Deg. F 
R e q u i r e d  UA fo r  t h e  e v a p o r a t o r  35211.73 Btu/hr-Deg.  F 
R e q u i r e d  UA far t h e  solution HX 97452.59 Btu/hr-Deg.  F 
T o t a l  UA required 579552.3 Btu/hr-Deg. F 
Power s u p p l i e d  to pump a f te r  d e s o r b e r  1243.963 B t u / h r  
Power s u p p l i e d  t o  pump a f t e r  c o n d e n s e r  142-8089  B t u / h r  
T o t a l  power supplied to b o t h  pumps 1386.772 B t u / h r  
COP corrected for paras i t i c  pumping power .4821772 

Run I d e n t i t y  tapp=lO 

PRESS ANY KEY TO CONTINUE - 

II Q5-23-1991 Run I d e n t i t y  t a p p = l O  

O p e r a t i n g  p a r a m e t e r s  

Working f l u i d  7 0  w t %  L i B r  
- 

St ream T P w t %  E n t  h a  Lpy Flow 
( D e g .  F) (Psis) ( B t u / l b )  ( l b / h r f  D e s c r i p t i o n  

1 9 6 0 . 1  Steam from Gen. 225.0 0 . 9 4  0.0 1160.6 
Water f rom Con. 99 .6  0 .94  0.0 67.6 1960.1 

1151.5 1 9 6 0 . 1  

S o l .  to Gen. 230.0 0 . 9 4  66 .4  119.4 34371.5 
Sol. from Gen. 225.0 0 .94  70 .0  125 .2  32411.4 
Sol. to A b s .  338.0 151.59 70.0 170.6 32411.4 

I 

Steam from Evp. 215.0 15 a 59 0.0 
Sol. from Abs. 348.0 1 5 . 5 9  66.0 168.3 34371.5 

__- 

PRESS ANY KEY TO CONTINUE 
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