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ABSTRACT

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 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 LiBr/water 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. This type of analysis could be used to improve and
optimize cycle design.
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EXECUTIVE SUMMARY

This report contains the results obtained by an interactive computer code developed to
evaluate single stage absorption heat 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 LiBr/water 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 the
optimum cycle design.






1. INTRODUCTION

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 LiBr/water solution or (Li, K, Na)NO, Avater mixture can be calculated using data
contained in the Duhring charts and specific enthalpy versus concentration diagrams which were
presented algebraically, by polynomial equations.> 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 Rebello* and Davidson and Erickson.! In addition, this program is used
to study the effect of the absorber outlet temperature on the other cycle parameters.

2. DESCRIPTION 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; fvater and LiBr/water, single stage absorption heat pump. Mass
and energy balances can be performed in temperature amplifier (TA) and heat amplifier (HA) modes.
The program is divided into three modules (MODULELBAS, MODULEN.BAS, and
MODULIILBAS). 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 code to
include more fluids with the help of the documentation supplied in the modules (main program and
subroutines).

The executable form of this program is HEATPUMP.EXE which can be run on a regular PC
with VGA or EGA graphics card; a copy of which is provided 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 the user for the type of inputs required to perform the desired cycle analysis.
The program accepts the inputs in several units by toggling between them, however, the outputs are
given 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 case, 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 required 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 case, the user has to re-evaluate and re-enter the inputs.
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3. CYCLE ANALYSIS ON THE LIQUID-VAPOR ABSORPTION HEAT PUMP

This program was tested in the TA mode against the mass and energy balances given by Suciu
and Rebello* and Davidson and Erickson.! Tables 1 and 2 show the results from HEATPUMP
program and Suciu and Rebello* respectively (70 wt% LiBr/water solution, [LiBr] = 70 wt%). The
absorber output capacity is 2 MM Btu/hr (2 x 10° Btu/hr). The deviation between parameters is very
small (Tables 1 and 2) except in the pressurc 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 Rebello.*
Tables 3 and 4 show the results obtained from the program and Davidson and Erickson® respectively,
90 wt% (Li, K, Na)NO, /water mixture. The absorber output capacity is 2.47 MM Btu/hr. The
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 Erickson'
which is due to the concentration difference in the solution leaving the absorber. The COP values
obtained by the software and Davidson and Erickson' 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
Btu/hr. The deviation between parameters is very small (Tables S 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 Btu/hr.
The heating COP values obtained by the software and Davidson and Erickson' were 1.86 and 1.87
respectively.

The effect of 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 LiBr/water 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 nct measured COP
(COP,,,) is defined by Davidson and Erickson' as follows:

For temperature amplifier:

cop__ - Qupsorber ‘ )
(Quvaporator + Quesover + 4 X Pumping Power)

For heat amplifier:

cop,_ - (Qubsorber * Qconc}em) 7))
(Queerher + 4 x Pumping Power)

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. The pumping power is calculated by applying a 60% efficiency
(mechanical efficiency) to the calculated ideal pump work. It should be noted that in the calculation
of ideal pump work all frictional losses are neglected (the only friction is that occuring in the pump
itself and is accounted for by the mechanical efficiency).

Table 1.  Operating parameters in the TA mode for 70 wt% LiBr/water system from

HEATPUMP program
Streams T P [LiBr] Enthalpy Mass Flow rate

(°F) (psia) (wt%) (Btu/lb) (Ib/hr)

Steam from gen. 225.0 0.94 0.0 1160.6 1960.1

Water from con. 99.6 0.94 0.0 67.6 1960.1

Steam from evap. 215.0 15.59 0.0 1151.5 1960.1
Solution from abs. 348.0 15.59 66.0 168.3 34371.5
Solution to gen. 230.0 0.94 66.4 119.4 34371.5"
Solution from gen. 225.0 0.94 70.0 125.2 32411.4
Solution to abs. 338.0 15.59 70.0 170.6 324114

* A mixture of solution and water vapor.

Table 2.  Operating parameters in the TA mode for 70 wt% LiBr/water system from Suciu

and Rebello*
Streams T P [LiBr] Enthalpy Mass Flow rate
(°F) (psia) (wt%) (Btu/lb) (Ib/hr)
Steam from gen. 230.0 0.95 0.0 1164.0 1970.0
Water from con. 100.0 0.95 0.0 68.0 1970.0
Steam from evap. 215.0 15.50 0.0 1151.5 1970.0
Solution from abs. 348.0 15.50 65.8 167.0 32840.0
Solution to gen. 230.0 1.28 68.6 125.6 32840.0°
Solution from gen. 225.0 0.95 70.0 125.0 30870.0
Solution to abs. 338.0 15.50 70.0 169.0 30870.0

* A mixture of solution and water vapor.



Table 3.  Operating parameters in the TA mode for 90 wt% (Li, K, Na)NO; fwater system

from HEATPUMP program
Streams T P [(14, K, Na)NO, | Enthalpy Mass Flow rate

(°F) (psia) (wt%) (Btu/lb) (Ib/hr)

Steam from gen. 327.9 8.13 0.0 1205.2 3064.1
Water from con. 183.6 8.13 0.0 151.5 3064.1
Steam from evap. 327.9 100.75 0.0 1187.3 3064.1
Solution from abs. 500.0 100.75 85.8 299.6 66336.7
Solution to gen. 329.0 8.13 86.8 237.5 66336.7"
Solution from gen. 327.9 8.13 90.0 241.2 63272.6
Solution to abs. 482.0 100.75 90.0 295.6 63272.6

* A mixture of solution and water vapor.

Table 4.  Operating parameters in the TA mode for 90 wt% (Li, K, Na)NO, fwater system
from Davidson and Erickson'

Streams T P [(Li, K, Na)NO; ] Enthalpy Mass Flow rate

(°F) (psia) (wt%) (Btu/lb) (Ib/hr)

Steam from gen. 327.9 8.72 0.0 1207.9 3243.2
Water from con. 186.8 8.72 0.0 154.9 3243.2
Stcam from evap. 327.9 99.96 0.0 1188.9 3243.2
Solution from abs. 500.0 99.96 87.0 302.1 97215.9
Solution to gen. 345.9 8.72 87.0 251.7 97215.9
Solution from gen. 3279 8.72 90.0 245.7 93964.8
Solution to abs. 482.0 99.96 90.0 297.3 93964.8




Table 5.

Operating parameters in the HA mode for 52.8 wt% LiBr/water system from

HEATPUMP program
Streams T P [LiBr] Enthalpy Mass Flow rate

(°F) (psia) (Wt%) (Btu/lb) (Ib/hr)

Steam from gen. 2571 9.60 0.0 11723 3171.5
Water from con. 1913 9.60 0.0 159.2 31715
Steam from evap. 142.2 3.05 0.0 11224 31715
Solution from abs. 191.3 3.05 49.8 81.1 55924.0
Solution to gen. 2373 9.60 49.8 105.5 55924.0
Solution from gen. 2571 9.60 528 115.5 52752.5
Solution to abs. 201.4 3.05 52.9 87.1 527525

" A mixture of solution and water vapor.

Table 6.  Operating parameters in the HA mode for 52.8 wt% LiBr/water system from
Davidson and Erickson®
Streams T P [LiBr] Enthalpy Mass Flow rate

(°F) (psia) (wt%) (Btu/lb) (Ib/hr)
Steam from gen. 257.2 9.61 0.0 11752 3520.7
Water from con. 191.3 9.61 0.0 159.1 3520.7
Steam from evap. 1422 3.00 0.0 1124.0 3520.7
Solution from abs. 191.3 3.06 49.8 51.2 61929.5
Solution to gen. 242.1 9.61 49.8 108.3 61929.5
Solution from gen. 2572 9.61 52.8 1158 58440.5
Solution to abs. 201.4 3.06 52.8 87.2 58440.5




Table 7.  Operating parameters in the HA mode for 73 wt% (Li, K, Na)NO, fwater system
from HEATPUMP program

Streams T P [(Li, K, Na)NO; | Enthalpy Mass Flow rate
(°F) (psia) (Wt%) (Btu/lb) (Ib/hr)
Steam from gen. 259.2 9.60 0.0 1173.2 3511.6
Water from con. 191.3 9.60 0.0 159.2 3511.6
Steam from evap. 142.2 3.05 0.0 1122.4 3511.6
Solution from abs. 192.2 3.05 69.7 176.8 78665.1
Solution to gen. 240.8 9.60 69.7 197.0 78665.1
Solution from gen. 259.2 9.60 73.0 203.7 75153.6
Solution to abs. 2023 3.05 7322 180.5 75153.6"

" A mixture of solution and water vapor.

Table 8.  Operating parameters in the HA mode for 73 wt% (Li, K, Na)NQ; /water system
Davidson and Erickson’

Strcams T P [(Li, K, Na)NO; | Enthalpy Mass Flow rate

(°F) (psia) (Wt%) (Btu/lb) (Ib/hr)

Steam from gen. 257.0 8.56 0.0 1174.7 3520.7
Water from con. 191.3 8.56 0.0 154.1 3520.7
Steam from evap. 142.2 3.06 0.0 1123.5 3520.7
Solution from abs. 1913 3.06 70.0 171.0 85638.8
Solution to gen. 246.7 8.56 70.0 197.7 85638.8
Solution from gen. 257.0 8.56 73.0 203.6 82149.8
Solution to abs. 201.4 3.06 73.0 175.8 82149.8




Table 9. Summary of Base Values of Operating Parameters for (Li, K, Na)NO, Awater

system
Parameters TA HA
Inputs:
Concentration of solution leaving the desorber (wt%) 90.0 73.0
Waste heat inlet temperature entering the evaporator (°F) 345.9 151.2
Absorber capacity (MM Btu/hr) 2.47 3.75
Cooling water temperature entering the absorber (°F) 482.0 181.4
Desorber temperature (°F) 329.0 259.2
Waste heat inlet temperature entering the generator (°F) 3459 277.2
Cooling water temperature entering the condenser (°F) 150.8 181.4
Outputs:
Generator Pressure (psia) 8.13 9.60
Condenser Pressure (psia) 8.13 9.60
Absorber Pressure (psia) 100.75 3.05
Evaporator Pressure (psia) 100.75 3.05
Net measured COP 0.4383 1.8810
Heating COP 0.4427 1.8836
Concentrated solution flow rate (Ib/hr) 47473.51 61678.82
Total (UA) required (Btu/hr-°F) 554144.8 925188.8
Concentration of solution leaving the absorber (wt%) 84.7 69.0
Temperature of solution leaving the absorber (°F) 491.0 190.4




Table 10. Summary of Base Valucs of Operating Parameters for LiBr/water system

Parameters TA HA
Concentration of solution leaving the desorber (wt%) 70.0 52.8
Waste heat inlet temperature entering the evaporator (°F) 235.0 151.2
Absorber capacity (MM Btu/hr) 2.0 3.75
Cooling water temperature entering the absorber (°F) 338.0 181.4
Desorber temperature (°F) 230.0 257.1
Waste heat inlet temperatuie entering the generator (°F) 235.0 275.1
Cooling water temperature entering the condenser (°F) 80.0 181.4
Outputs;
Generator Pressure (psia) 0.94 9.60
Condenser Pressure (psia) 0.94 9.60
Absorber Pressure (psia) 15.59 3.05
Evaporator Pressure (psia) 15.59 3.05
Net measured COP 0.4843 1.7795
Heating COP 0.4849 1.7817
Concentrated solution flow rate (Ib/hr) 28448.4 52752.5
Total (UA) required (Btu/hr-°F) 5974271 856097.4
Concentration of solution leaving the absorber (wt%) 65.5 49.8
Temperature of solution leaving the absorber (°F) 345.0 191.3

The simulated rcsults show that increasing the temperature (Ty, o, ) Of solution leaving the
absorber would decrease the COP and increase the solution flow rate (m,,. ). The total (UA)
rcquired for heat transfer decreases with increasing temperature and concentration of solution leaving
the absorber. However, a point is reached where the (UA) starts to increase with the temperature
and concentration of the solution leaving the absorber (Tables 11, 12, 13, and 14). The results arc
bascd on a percent relative deviation from the basc valucs of each parameter. Tables 11 and 13 show
the effect of T, .., for (Li, K, Na)NO, jwater system on various parameters ([salt],,. ., COP,n, UA,
and m, ) while Figures 1 and 2 show the effect of T, ., on COP, and UA. Results show that
for (Li, K, Na)NO; in the TA mode an increase of 0.9% from the base value of T,,, ,,, would cause
a decrcasc in the COP and UA of 1.0% and 8.2% respectively and an increase of 14.6% in the
solution flow ratc (amount of required salt). The simulated results show that for (Li, K, Na)NQO; in
the HA mode an increasc of 0.9% from the base value of T, ., would cause a decrease in the COP



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 close to 90 wt% as
compared to about 73 wt% for the HA mode.

The effect of T, ., for LiBr/water system on various parameters ([salt],,, ou> COPom > UA,
and m,,, ) are shown in Tables 12 and 14 while Figures 3 and 4 show the effect of T,,, ,,, on COP,,,
and UA. Results show that for LiBr in the TA mode an increase of 0.9% from the base value of
T0s. 0w 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 T, ,, 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.

Table 11. Effect of solution temperature leaving the absorber in TA mode for

(L4, K, Na)NO, /water system
% AT, out % Alsalt]ps out % ACOP,, % A(UA) o % At o,
0.92 0.71 -1.05 -8.21 14.61
1.47 1.06 -1.78 -9.68 25.22
1.65 1.18 -2.05 -9.78 29.14
1.83 1.30 -2.35 -9.70 33.28
2.02 1.53 -2.65 -9.47 37.66
3.67 2.60 -6.21 -0.04 92.32
where: % AX = w x 100%
Xbase value

Table 12.  Effect of solution temperature leaving the absorber in TA mode for LiBr/water

system
70 AT b ou %o Alsalt]ps ou % ACOP,, % A(UA) o P At o,

0.58 0.46 -0.29 -2.40 8.93
0.87 0.76 -0.43 -2.99 13.93
1.16 1.07 -0.60 -3.28 19.34
130 1.07 -0.70 -3.32 22.22
1.45 1.22 -0.78 -3.27 25.22
232 1.98 -1.42 -2.80 46.32

(X_ Xbase value)

where: % AX = e X 100%
Xbase value



‘able 13. Effect of solution temperature lcaving the absorber in HA mode for

(i, K, Na)NO, fwater system
%o AT 5 out % Alsalt],pe oue % ACOP,, % A(UA)m % At
0.95 1.01 -1.23 -2.96 21.85
2.36 275 -4.14 -5.39 75.70
2.84 3.19 -5.66 -5.65 104.30
3.78 4.20 -10.58 -4.95 197.74
4.73 5.22 2275 -0.43 428.31
5.20 5.65 -39.70 7.06 744.24
where: % AX = w x 100%

Xbase value

Table 14. Effect of solution tempcrature leaving the absorber in HA mode for LiBr/water

system
%0 AT s out % Alsalt],, ou % ACOP,, %0 A(UA) o % Am,,.

1.41 1.61 -1.82 -3.55 33.64
1.88 221 -2.69 -4.24 49.89
2.35 2.81 -3.77 -4.67 70.26
2.82 3.21 -5.17 -4.82 96.54
3.29 3.82 -7.04 -4.61 131.72
4.23 482 -13.67 -2.35 256.23

(X- Xiase value)

where: % AX = e X 100%
Kpase value

10



11

(UA) total (Btu/hr-°F)

560,000 0.45
550,000 |-

i - 0.44
540,000
530,000 704
520,000 | 7 o4
510,000 |-

| 0.41
500,000 | ]
490’000 i H H H | i { H H i | i { ’ i A | 0.4

490 495 500 505 510

Solution temperature leaving the absorber ( °F)

Net measured COP
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Figure 2. Total (UA) and COP values (HA mode) as a function of solution temperature leaving
the absorber for 73 wt% (Li, K, Na)NO, mixture leaving the desorber
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4. CONCLLUSIONS

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
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MODULELBAS

DECLARE SUB denalk (tf, wt!, thoscln!)
DECLARE SUB denlibe (1!, wtl, rhosoln!)
DECLARE SUB denh2o (tf, rhoh2o!)
DECLARE SUB condabsin (tewin!)
DECLARE SUB =htcalalkHA (hxt!, T, wiout!, wil, bvapor!, wtabsout!)
DECLARE SUB xhtcallLiicHA (bxil, T7, wtout!, wt!, bvapor!, wtabsout!)
DECLARE SUB mainchoiceii ()
DECLARE SUB tabdata2 (ESTID$, mat$, con$, qout!, tewin!, twastedesin!, twasteevapin!, tcapp!, teapp!, tdapp!, taapp!, thxapp!)
DECLARE SUB (NPTWASTEDES (twastedesin!, twastedesin$, twastedesinlJNITS, trap$, aaaal)
DECLARE SUB wasteheatevapin (twasteevapint)
DECLARE SUB wasteheatdesin (twastedesin!)
DECLARE SUB logoTA ()
DECILARE SUB logoHA ()
DECLARE SUB hxtLiBr (tf!, wt, hxt1!)
DECLARE SUB BoastTalk (P!, wt!, tmax!)
DECLARE SUB abswtoutalk (T3, P!, wtout!, wt!)
DECLARE SUB thxoutcatalk (hxt!, wt!, thxout!)
DECLARE SUB abtcalalkc (hxt!, 17, wtout!, wt!, hvapor, wtabsin)
DECLARE SUB hxtalk (T1!, wt!, hxi!)
DECLARE SUB prealk (tf!, wt!, psat!)
DECILARE SUB hgsupec {psat!, Hgl, tsat!, T!, hsuperheat!)
DECLARE SUB TSATH20 (P!, T1!)
DECLARE SUB abswtoutLiBr (T?, P, wtout!, wi!)
DECILARE SUB thaoutcalLiBr (hxt!, wt!, thxout!}
DECLARE SUB shtcalliBr (bat!, T1, wtout!, wt!, hvapor, wtabsin)
DECLARE SUB pieLiBc (tfl, wt!, psat!)
DECLARE SUB BoostTLiBr (P!, wt!, tmax!)
DECLARE SUB hgwater (if!, Hg!}
DECLARE SUB hfwater (tf!, bf!)
DECI.ARE SUB preh2o (17, P!)
DECLARE SUB TCABSIN (tcain!)
DECLARE SUB Tdesorber (ideso!)
DECLARE SUB inpicain (teain!, tcain§, teainUNITS, trap$)
DECLARE SUB inptdeso (tdeso!, tdeso$, tdesolJNITS, trap$)
DECLARE SUB wtabs (w18, wt!)
DECLARE SUB desTapp (tdapp!)
DECLARE SUB AbsTapp (taapp!)
DECLARE SUB HXTapp (thaapp!)
DECLARE SUB inptcapp (tcapp!, tcapp$, tcappUNITS, trap$)
DECLARE SUB inpteapp (teapp!, teapp$, teapplINITS, trap$)
DECIL.ARE SUB inptdapyp (tdapp!, tdapp$, tdappUNITS, trap$)
DECLARE SUB inptaapp (taapp!, taapp$, taappUNIT$, trap$)
DECLARE SUB inpthxapp (thxapp!, thxapp$, thxappUNITS, trap$)
DECIARE SUB condtapp (tcapp!)
DECLARE SUB evaTapp (teapp!)
DECLARE SUB watecpre (tf!, hfl, Hg!, psat!, T1!)
DECLARE SUB inptewin (towin!, tewin®, tewinUNITS, trap$, ccc!)
DECILARE SUB INPTWASTE (twaste!, twaste$, twastcUNITS, trap$, aaza!)
DECLARE SUB wasteheatin (twaste!)
DECLARE SUB INPqout (gout!, qout$, qoutUNIT$, trap$, bbb)
DECLARE SUB RUNID (ESTIDS, trap$)
DECLARE SUB condh2oin (towin}
DECLARE SUB qtout {gout})
DECLARE SUB tabdata {ESTIDS$, mai$, con$, qoull, towin!, twaste, tcapp, teapp, tdapp, taapp, thxapp, tcain, tdeso)
DECLARE SUB MAINMENU ()
DECLARE SUB TITLESCR ()
DECLARE SUB mainchoicei ()
DECLARE SUB nixture ()
DECLARE SUB noise (}
DECLARE SUB border ()
COMMON SHARED frg, bac, escflag
frg = 14:bac = 1
* SETTING THE FUNCTION KEYS TO A VARIABLE - FUNCTION KEY 1 <F1> = "A",
* FUNCTION KEY 2 <F2> = "B" ETC.
KEY 1, A"
KEY 2, "B*
KEY 3,*C”
KEY 4, "'D"
KEY 3, “E"
KEY 6, "F
KEY 7, °G*
KEY 8 "H*
KEY 9, T
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KEY 10, "J"

PRGSTART:
) sesscarassrses¥ITT] B PAGE OF THE PROGRAMAH40sesssesasas

CALL TITLESCR

' THE PROGRAM REMAINS AT THIS SPOT UNTIL THE USER INPUTS A KEY <Fi> - <Fé6>
* THIS WILL BE UTILIZED FREQUENTILY AND WILL BE REFERRED TO AS "MAIN MENU"
* IN THE COMMENTING OF THE PROGRAM

» P .

TITLE:

trap$ = INKEYS$: IF trap$ = ™ GOTO TITLE:
MAINMENU:
CALL MAINMENU: * mowed screen to sub

! RESPONSE NEEDED

SELMAIN:
trap$ = INKEYS: [F trap$ = * GOTO SELMAIN:
IF trap$ = "A" THEN GOTOQ mainchoicei:
IF trap$ = “B" THEN GOTO mainchoiceii:
IF trap$ = "F" OR ASC(irap$) = 27 THEN GOTO MAINCHOICEVI:
CALL noise: COLOR 31, bac: LOCATE 23, 12: PRINT"ONLY KEYS «FiI> <F2> & <F6> ARE VALID":COLOR frg bac
GOTO SELMAIN:

P HINBTERERER G RARD S SI'ART OF OmON 1 AKETRRAEETEC LR RO RS
mainchoicei:

Y ARARAEERSAASSERERS Tcmpctawm Awp]irlCl' (T[\) EAFARREAEE IR ERTARARAR
CALL logoTA

P ssasaraterssesr A NESIRED WORKING FLUJID ¥4 *e+svovessres

CALL mixture: "Working fluid
mixl:
trap$ = INKEYS: IF twap$ = ™ GOTO mixl:
IF trap$ = "A" THEN mat$ = "LiBr”: GOTO mix2:
IF trap$ = "B" THEN mat$ = "(Li, K, Na) NO3": GOTO mix2:
IF trap$ = "C" THEN mat$ = "Other": GOTO MAINMENU:
IF trap$ = "I OR ASC(trap$) = 27 THEN GOTQ MAINMENU:
CALL noise: COLOR 31, bac: LOCATE 23, 12 PRINT"ONLY KEYS «Fl>-<Fi> ARE VALID":COLOR frg bac
GOTO mixl:
mix2:
CALL wtabs(con$, wt) "Wi% of solution leaving the desorber (generator)
IF escflag = 1 GOTO mainchoicei: 'ESCAPE ROUTE

» rsririreresTO PROCEED OR RETURN TO MAIN MENU##¢sesesexke
CALL mainchoicei: REM moved screen to sub

INIDIS:
trap$ = INKEYS: IF trap$ = ™ GOTO INIDIS:

’ rerx

* IF USER DECIDES TO ESCAPE AND GO BACK TO PREVIOUS MENU (MAIN MENU)

XY} L A T T T T T P Py ¥4

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

PROCEED:
CLS : CALL border: LOCATE 5, 5: PRINT “DO YOU WISH TO ENTER THE DATA IN TABULAR FORM OR BY INDIVIDUAL SCREENS?"

' e Avaeas -

* THE USER CAN ENTER THE DATA EITHER BY INDIVIDUAL SCREENS OR AT ONE TIME TOGGLING BETWEEN DATA INPUT
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* THE USER CAN ESCAPE BACK TO PREVIOUS MENU (ESCAPE ROUTE)

> .t ronee crsaY

NEEDCOR:

LOCATE 23, 2: PRINT "<F1>-TABULAR INPUT <F2>-INDIVIDUAL SCREEN INPUT <ESC>-BACK TO PREVIOUS MENU"

1 assrsesensavassransnn s R RSBONSE NEEDED

trapf = ™
WHILE trap$ = ™
teap$ = INKEY$
WEND
IF trap$ = "A" THEN
CLS

CALL tabdata(ESTIDS, matf, cap$, gout, tewin, twaste, teapp, teapp, tdapp, taapp, thxapp, teain, tdeso)

IF escflag = 1 THEN
GOTO mainchoicei:
END IF

ETITEY LELEY PRI

* IF USER WANTS TO GO BACK ESCFL.AG BECOMES 1 FROM SUBROUTINE TABDATA

P esean see

1IF tdeso >= twaste THEN
CALL noise
CLS : CALL border
LOCATE 15, 16: PRINT *You have entered a temperature for the desorber which is "
LOCATE 16, 10: PRINT "greater than waste heat temperature.”
LOCATE 19, 26: PRINT " PLEASE RE-ENTER"
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"
DO WHILE INKEY$ = "™ LOOP
CALL tabdata(ESTIDS, mat$, con$, qout, towin, twaste, tcapp, teapp, tdapp, taapp, thxapp, tcain, tdeso)
END IF

’ ze enanan

' ESCAPE ROUTE BACK TO THE BEGINNING OF CHOICE #1

ELSEIF ASC(urap$) = 27 THEN
GOTO mainchoicei:

» esraraxesr ENTERING THE DATA BY INDIVIDUAL SCREENS#*### st v e

ELSEIF trap$ = "B" THEN

CLS : CALL bordzr: : LOCATE 15, 10: PRINT “Enter your Run identification and press <ENTER>" : INPUT ESTIDS

TOINWS:

CALL wasteheatin(twaste) ' Waste heat inlet temperature

IF escflag = 1 GOTO mainchoicei: 'ESCAPE ROUTE
TOINDPART:

CALL gtout(qout)  'Heat ouput

iff escflag = 1 GOTO TOINWS: 'ESCAPE ROUTE
TOINRHOP:

CALL condh2oin(towin) ' Condenser water inlet temperature

IF escflag = 1 GOTO TOINDPART: "ESCAPE ROUTE

TOTCapp:

CALL condtapp(tcapp) ' Approach temperature in condenser

IF escflag = 1 GOTO TOINRHOP: 'ESCAPE ROUTE
TOTEapp:

CALL evaTapp(teapp) ' Approach temperatuce in evaporator

IF escflag = 1 GOTO TOTCapp: 'ESCAPE ROUTE
TOTDapp:

CALL desTapp(tdapp) ’ Approach temperature in desorber

IF escflag = 1 GOTO TOTEapp: 'ESCAPE ROUTE
TOTAapp:

CALL AbsTapp(taapp) ' Approach temperature in absorber

IF escflag = 1 GOTO TOTDapp: 'ESCAPE ROUTE
TOTHXapp:

CALL HXTapp(th=app) ' Approach temperature in solution heat exchanger

IF escflag = 1 GOTO TOTAapp: 'ESCAPE ROUTE
TOTCAIN:

CALL TCABSIN(teain) ’ Cooling water temperature entering the absorber
IF escflag = 1 GOTO TOTHXapp: 'ESCAPE ROUTE

TOTdesocber:
CALL Tdesorber(ideso) * Desorber temperature
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IF escflag = 1 GOTO TOTCAIN: 'ESCAPE ROUTE
IF tdeso > = twaste THEN
CALL noise
CLS : CALL border
LOCATE 15, 10: PRINT "You have entered a temperature foc the desorber which is”
LOCATE 16, 10: PRINT "greater than waste heat temperature”
LOCATE 19, 26: PRINT "PLEASE ENTER ANOTHER VALUE"
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"
DO WHILE INKEYS = *: LOOP
GOTO TOTdesorber:
END IF
PREVMUEF:

ELSB

* END OF RESPONSE ALGORITHM FOR EITHER INPUT THE DATA BY SCREENS OR TABULAR

GOTO NEEDCOR:
END IF

* END OF IF BLOCK FOR ENTERING DATA BY SCREENS OR TABULAR

’

twasteout = twaste

{cacut = teain
A2

CALL bfwater(tewin, howin)
tidesout = twaste - tdapp

tevapout = (twaste - teapp) - teapp

CALL preh2o(tevapout, pevapout)
CALL hgwater(tevapout, hgevapout)
CALL hiwater(tcain, bfcain)

CALL hgwatee(teaout, bgeaout)
CALL hfwater(twasteout, bwasteout)
CALL hgwater(twaste, bwastein)
tabsout = teaout + taapp

tabsin = tabsout - thxapp

YT LiBr solutinn®*s¥eressssvevssessvess

IF mat$ = "LiBc” THEN

CALL hxLiBr(tdesout, wt, hdesout)

CALL preLiBr(tdesout, wt, pdesin)

prefeonout = pdesin

CALL TSATH20(prefconout, trefconout)

towout = trefconout - tcapp

CALL hfwater{trefconout, hirefconout)
CALL hiwater(tewout, hewout)

CALL BoostTLiBr(pevapout, wt, tmax)

CALL bxtLiBr(tabsin, wt, habsin)

CALL abswtoutLiBr(tabsout, pevapout, wtout, wt)
CALL hxLiBr{tabsout, wtout, habsout)

beta = wt / (wt - wout)

alpha = wtout / (wt - wtout)

hhxout = habsout - alpha / beta ® (babsin - hdesout)

CALL hgwater(trefoonout, Hg)
CALL hgsuper(pdesin, Hg, trefconout, tdeso, hdesvapout)

CALL thxoutcalLiBr(bhxout, wtout, thxout)

CALL shtcalLiBr(hhxout, tdeso, wtl, wiout, hdesvapout, wt)
IF escflag = 1 THEN GOTO MAINMENU:

CALL hgwater(icefconout, Hg)
CALL hgsuper(pdesin, Hg, trefconout, tdesout, hdesvapout)
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CALL hxtLil3r(tdeso, wt), bdesin)
CALL denlibr(tdesout, wt, rhosoln)

> seseers Chacking the crystallization temperature of the sircams ******
CALL TerysLiBr(wiout, tabsout, terysabsout, teryscodeabsout)
CALL TerysLiBr(wtl, tdeso, tcrysdesin, toryscodadesin)
CALL TerysLiBr(wt, tdesout, terysdesout, teryseodedesout)
CALL TerysLiBr(wt, tabsin, terysabsin, taryscodeabsin)

v ereseeseennsanseanann(] i K Na) NO3 mixture serERe

ELSEIF mat$ = "(Li, K, Na) NO3" THEN

CALL hxtalk(tdesout, wt, bdesout)

CALI prealk(tdesout, wt, pdesin)

prefconout = pdesin

CALL TSATH2O(prefconout, trefconout)

tewout = trefconout - teapp

CALL hiwater(trefconout, hfrefconout)
CALL hfwater{towcut, hewont)

CALL BoostTatk{pevapout, wt, tmax)

CALL hxtatk(tabsin, wt, habsin)

CALL abswioutalk(tabsout, pevapout, wtout, wt)
CALL hatalk(tabsout, wtout, habsout)

beta = wt / (wi - wtout)

alpha = wtout / (wt - wtout)

hhxout = babsout - alpha / beta ® (habsin - hdesout)

CALL hgwater(irefconout, Hg)
CALL hgauper(pdesin, Hg, trefconout, tdeso, hdesvapout)

CALL thxeutcatal¥ (hhxout, wtout, thxout)

CALL xhtcatalk{hbxout, tdeso, wtl, wtout, hdesvapout, wt}
IF escflag = 1 THEN GOTO MAINMENIJ:

CALL hgwater{trefconout, Hg)
CALL hgsuper(pdesin, Hg, trefconout, tdesout, bdesvapout)

CALL hatalk(tdeso, wtl, hdesin)
CALL denalk(tdesout, wt, chosoln)

> ##23993 Checking the crystallization temperature of the streams ******
CALL Tcrysatk(wtout, tabsout, terysabsout, teryscodeabsout)

CALL Terysalk(wtl, tdeso, terysdesin, teryscodedesin)

CALL Terysalk(wt, tdesout, terysdesont, teryscodedesout)

CALL Terysalk(wt, tabsin, terysabsin, teryscodeabsin)

Y amenee trRATEREE FEEREIETR LR ERERNRSE

END IF
* sssensrexresDatermination of COP and mass flow rates***rerreeerss

QA = hgevapout + alpha ® habsin - beta * habsout
gamina = QA / {bgeaout - hfcain)

QE = hgevapout - hfrefconout

delta = QR / (hwaatein - hwasteout)

QD = alpha ® hdesout + hdesvapout - beta ® hhxout
phi = QD / (hwastein - hwastcout)
QC = hdesvapout - hfrefconout

sy = QC/ (hewout - hewin

COP = QA / (QE + QD)

msteam = qout / (hgcaout - hfcain)
mw = msteam / gamma

msolcone = alpba ® mw

msoldilut = beta ® mw

mevawaste = delta ® orw
mdeswaste = phi ® mw

meonth2o = sy ® mw

CALL denh2o(irefconout, rhoh2o)

P aeersssrrone gzsuming 60% efficiency for the pumps ***eeessesees
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WPabs = (pevapout - pdesin) * 144 / rhosoin /.6 *144 converts from (1in ™ 2) to (1t ~2)
PBabs = WPabs * msolconc * 0012851 ’1.2851B-3 converts {t-Ib to Btu/hr
WPcon = (pevapout - pdesin} * 144 / rhob20 /.6

PBeon = WPeon * mw * 0012851

s

P EBAMASOPNSI RS HRRER Wartning for posaihle Crystallization *#*#e4ssssrsrssrss

IF teryscodeabsout == 1 OR teryscodedesin = 1 OR teryscodedesout = 1 OR teryscodeabsin = 1 THEN

CLS : CALL border

il = ¢

LOCATE 3, 3: PRINT DATES

LOCATE 3, 26: PRINT "Run Identity " ESTID$

LOCATE §, 3: PRINT "Working Ruid *; con$; " wi% “; mat$

IF teryscodeabsout = 1 THEN

il = iill + 1: LOCATE (6 4 iilf), 3: PRINT "Soi’n from absorber is below ccystallization temperature of”; terysabsont; ® Deg. F°
il = jill + 1: LOCATE (6 + iilt), 3: PRINT wtout; " wt% Sol'n from absorber at *; tabsout; " Deg. F*

END IF

IF teryscodedesin = 1 THEN

iill = il + 1 LOCATE (7 + ill), 3: PRINT “Sol'n to generator is below crystallization temperature of"; terysdesin; " Deg, B
jill = il + 1: LOCATE (7 + iilt), 3: PRINT wtl; " wt% Sol’n to generator at ; tdeso; " Deg, B

END IF

1IF teryscodedesout = 1 THEN

il = iill + 1: LOCATE (8 + iill}, 3: PRINT "Sol’n from generator is below crystallization temperature of; terysdesout; " Deg, I
wt = il + 1: LOCATE (8 + iill}, 3: PRINT wt; " wt% Sol'n from generatar at "; tdesout; " Deg, F*

END {F

IF teryscedeabsin = 1°THEN

il =il + 1: LOCATE (9 + ill), 3: PRINT "Sol'n to absorber is below crystallization temperature of"; terysabsin; " Deg. F*
iill = @ + 1: LOCATE (9 + ull), 3: PRINT wt; " wt% Sol’n to absorber at *; tabsin; " Deg, F”

BND 17

CALL noise: COLOR 31, bac: LOCATE 19, 24: PRINT "WARNING: Preeze-up is Possible”

LOCATIE 21, 26: PRINT "PLEASE CHECK YOUR INPUTS": COLOR. frg, bac

LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUR"

DO WHILE INKEYS = ™: LOOP

GOTO mainchoiesi:

END I¥

’ sesener

CLS : CALL border

LOCATE 3, 3: PRINT DATES

LOCATE 3, 26: PRINT "Run Identity " ESTIDS

LOCATR 5, 3: PRINT “Working Buid *; con$; * wt% " mai$

LOCATE 6, 3: PRINT "Maximum possible boost temperature ”; tmax; " Deg. F*

LOCATE 7, 3: PRINT “Concentration of solution cotering the absorber”; wt; " wt%"
LLOCATE & 3: PRINT "Concentration of solution leaving the absorbec”; wtout; " wt%"
LOCATE 9, 3: PRINT “Temparature of solution leaving the absorber ™ tabsout; " Deg. F ¢
LOCATE 19, 3: PRINT "Temperature of solution leaving the desorber ™ tdesour; " Deg, F”
LOCATLE 11, 3: PRINT "Lik temperature ™; (tabsout - tdesout); ¥ Deg.

LOCATE 12, 3: PRINT "Concentration of solution entering the desorber *; wtl; " wt%”
LOCATE 13, 3: PRINT "COP %, COP

LOCATE 14, 3: PRINT “Steam flow rate *; msteam; " Ib/he for a capacity of % qout; " Btu/he”
LOCATE 15, 3: PRINT "Refrigerant (water) flow rate *; mw; " lb/he"

LOCATE 16, 3: PRINT “Concentrated solution flow rate ) msolcone; " ib/he”

LOCATE 17, 3: PRINT "Dilute solution flow rate ™ msoldifut; * lb/br*

LOCATE 18 3: PRINT "Evaporator waste flow rate ", mevawaste; * Ib/be”

LOCATE 19, 3: PRINT *Desorber waste flow rate *; mdeswaste; " Ib/he”

LOCATE 20, 3: PRINT "Condenser water flow rate *; mconh?o; * lo/he”

LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"

DO WHILE INKEYS = ™ LOOP

IR LYY sane ¥

* Calcviation of UA. far absorbex, desorber, evaparator, condenser,

* and solution heat exchanger.

Qabsorber = mw ® QA

Qdesorber = mow * QD

Qevaporator = mw * QE

Ocondenser = mw * QC

QHX = (habsout - hiwout) * msoldilut

DeltaTImEVA = ((twaste - tevapout) - (twasteout - trefconout)) / LOG((twaste - tevapout) / (twasieout - trefconout))
UAevaparator = Qevaporator / DeltaTimEVA

DeltaTimCON = ({trefconout - towin) - {tdesout - tewout)) / LOG((trefeonout - tewin) / (tdesout - tewout})
UAcandenser = Qcondenser / DeltaTlmCON

DeltaTimDES = ((twaste - tdesout) - (twasteout - tdeso)) / LOG((twaste - tdesout) / (twasteout - tdeso))
UAdesorber = Qdesorber / DeltaTimDES

yo}
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DeltaTimHX = ({tabsout - tabsin) - (thxout - tdesout)) / LOG({tabsout - tabsin) / (thxout - tdesout))
UAHX = QHX / DeltaTIHX

* Assuming temperature of sclution after entering the absorber is 22 degrees F
* bigher than the concentrated solution leaving the beat exchanger.
t3x = tabsin + 22

DeltaTimABS = ({tabsout - teain) - (83x - tcaout)) / LOG((tabsout - tcain) / (t3x - tcaout))
UAabsorber = Qabserber / DeltaTimABS

CLS : CALL border

LOCATE 3, 3: PRINT DATES

LOCATE 3, 26: PRINT "Run Mentity ; ESTIDS

LOCATE 5, 3: PRINT "Working fluid *; con$; " wt% " mat§

LOCATE §, 3: PRINT "Maximum possiblz boost tzmperature *; tmax; * Deg, F

LOCATE 7, 3: PRINT “I'ctal keat transferred in the absorber *; Qabsorber; * Btu/he”
LOCATE 8§ 3: PRINT "I'stal heat transferred in the desorber ™, Qdesorber; * Btu/br
LOCATE 9, 3: PRINT "Total heat transferred in the condenser *; Qcondenser; * Btu/he”
LOCATE 10, 3: PRINT *Total beat transferced in the evaporator *; Qevaporator; * Btu/be®
1LOCATE 11, 3: PRINT *T'otal heat trapsferred in the solution HX %, QHX; " Btu/hr*
LOCATE 12, 3: PRINT “Required UA for the absorber *; UAabsorber; " Btu/hr-Deg, F*
LOCATE 13, 3: PRINT "Required UA for the desorber *; UAdesorber; * Btu/hr-Deg, F*
LOCATE 14, 3: PRINT "Required UA for the condenser " UAcondenser; " Bw/br-Deg. F*
LOCATE 15, 3: PRINT "Required UA for the evaporator ", UAevaporator; * Btu/br-Deg, F*
LLOCATE 14, 3: PRINT "Required UA for the solution HX *; UAHX; " Biuhr-Deg. F*
LOCATE 17, 3: PRINT *Total UA required " (UAabsorber + UAdesorber + UAcondenser + UAevaporator + UAHX); * Btu/br-Deg, F*
LOCATE 18, 3: PRINT "Power supplied to pump after desorber *; PBabs; " Btu/he*
LOCATE 19, 3: PRINT "Power supplied to pump aftec condenset *; PBeon; " Btu/bhe”
LOCATE 20, 3: PRINT “Total power supplicd to both pumps *; (PBabs + PBcon); * Btu/h”
LOCATE 21, 3: PRINT "COP corrected for parasitic pumping power *; Qabsorber / (Qevaporator + Qdesorber + 4 ® (PBabs + PBcon))
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE®

DO WHILE INKEYS$ = *: LOOP

CLS : CALL border

LOCATE 3, 3: PRINT DATES

LOCATE 3, 30: PRINT "Run Identity *; ES110$

LOCATE §, 29: PRINT "Operating parameters"

LOCATE 7, 22: PRINT "Working fluid "; con$; " wt% *; mat$

FOR jjii = 1TO 38: LOCATE 8, (20 + jjii): PRINT CHR$(205): NEXT jjii

LOCATE 10, $: PRINT " Stream T P wt%  Enthalpy  Flow”
LOCATE 11, 5: PRINT "Description (Deg. F)y  (psia) (Btu/b)  (Ib/hr)*
FOR jjii = 1 TO 74: LOCATE 12, (3 + jjii}: PRINT CHR$(196): NEXT jjii

abe = 0!

LOCATE 13, 5: PRINT USING "Steam from Gen.  ####£.4  ###F4E  RHRA  $H$HFRH #EFHS ", tdesout; pdesin; abe; hdesvapout; ow
LOCATE 14, 5: PRINT USING "Watcr from Con.  ####.4  SU#LAHE HHGH  RBEHLERS  #E4###" trefconout; prefconout; abe; bfrefconout; mw
[LOCATE 15, 5: PRINT USING "Steamn {rom Evp.  ##### #R###4 #4448 BHS4BHH S ###FHH#, tevapout; pevapout; abe; bgevapout; mw
LOCATE 16, 5: PRINT USING "Sol. from Abs. ####.# #RBH#E FERS  REHEHHHF  #EFFH A 1absout; pevapout; wiout; habsout; msoldilut
LOCATE 17, 5: PRINT USING "Sol. to Gen. ##### #ALL 42 HESE FHEBHFH  #HBHEH" tdeso; pdesing wtl; hdesin; msoldilut

LOCATE 18, 5: PRINT USING *Sol. from Gen. ####.# #ESXABHE HH#H4H HHERER S H#EXFH A tdesout; pdesin; wt; hdesout; msolcone
LOCATE 19, 5: PRINT USING "Sol. to Abs. ##### #¥4RIK  #H#LZ #HBERBH #R##E A" tabsin; pevapout; wt; habsin; msolconc

FOR jjii = 1 TO 74: LOCATE 20, (3 + jjii): PRINT CHR$(196): NEXT jjit

LOCATE 23, 28: PRINT "PRESS ANY KEY TO CONTINUE"

DO WHILE INK£Y$ = ™ LOOP

GOTO MAINMENU:

ENDopt1:

> 00‘..."4’.30ioatﬂnﬂaQBACKTO ’IHE MAA‘IN MEN[JOOO..QO..O‘.tttttt‘.'ka
PR ENBENRRTARED END OF omON 1 BAINELEREIATOOGERIN

s sxrenenscrenrrnnes CPART OPTION 2 *tetttetecessorsssess

mainchoiceii:

P EERERRREAPPPEEOOE O Hcﬁ[ Aﬂ]pllﬁ&‘r (HA) PEEPIITREPESELTERENER

CALL logoHA

> assersasrsasaessesa[YESIRED WORKING FLUID®#ttetteserscsse

v ssesoar LYETEYYY

CALL misture:  "Working fluid
mixliiz
trap$ = INKEYS: IF trap$ = ™ GOTO mixlii:
IF trap$ = "A" THEN mat$ = “LiBc": GOTO mix2ii:
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IF trap$ = “B" THEN mat$ == "(Li, K, Na) NOF": GOTQO mixii:
IF trapd = "C7 THEN mat$ = "Other”: GOTO MAINMENU:
IF trap$ = "0" OR ASCitrap$) = 27 THEN GOTO MAINMENU:
CALL noige: COLOR 3, bac: LOCATE 23, Iz PRINT"ONLY KEYS «Fl»-<F4> ARE VALID":COLOR {rg bac
GOTO mixlii:
oix2ii
CALL wtabs(con$, wt) ’ Wi% of solution Jeaving the desorber (generator)
IF escflag = 1 GOTO mainchoiceii: 'ESCAPE ROUTE

s avsvssssssne]) PROCEED OR RETURN TO MAIN MENU®*»+»cavssse

CALL mainchoiceii: REM moved screen to sub
INIDIS::
trapd = INKEYS: IF trap$ = = GOTO INIDISii:

*1F USER DECIDES TO ESCAPE AND GO BACK TO PREVIOUS MENU (MAIN MENU)

IF ASC(trap$) = 27 GOTO MAINMENU:
IF trap$ = "A* GOTO PROCEEDI:

PROCEEDi:
CLS : CALL barder:  LOCATE S, 5: PRINT “DO YOU WISH TO ENTER THE DATA IN TABULAR FORM OR BY INDIVIDUAL SCREENS?

» teve waxe RN .

’ THE USER CAN ENTER THE DATA EITHER BY INDIVIDUAL SCREENS OR AT ONE TIME TOGGLING BEI'WEEN DATA INPUT
' THE USER CAN ESCAPE BACK TO PREVIOUS MENU (ESCAPE ROUTE)

v e *e

NEEDRCORI:
LOCATE 23, 2: PRINT "<F1>-TABULAR INPUT <FZ»-INDIVIDUAL SCREEN INPUT <ESC>-BACK TO PREVIOUS MENU"

> rvrrenszersamsransec s R ESPONSE NERDED

trap$ = =
WHILE trap$ = ™
trap$ = INKEY$
WEND
IF teap$ = "A" THEN
CLS

CALL tabdataZ(ESTINS, mat§, con$, qovt, towin, twastedeain, twasteevapin, tcapp, teapp, tdapp, taapp, thxapp)

il no PEICENATA s23R ARATAEATE
> IF USER WANTS T GO 8ACK ESCFLAG BECOMES 1 FROM SUBROUTINE TASBDATA
A FEEGE * RS EAERE

IF escflag = 1 THEN
GOTO mainchoiceii:

END I?
> . pre7en
' BSCAPE ROUTE BACK T THE BEGINNING OF CCHOICE #2
> "

ELSEIF ASC(irap$) = 27 THEN
GOTO mainchoiceii:

P AesrsicssayENTERING THE DATA BY INDIVIDUAL SCRITENSG? e st reassn

ELSEJF trap$ = "B THEN
CLS ; CALL border: : LOCATE 15, 10: PRINT “Enter your Run identification and press <ENTER>Y; : INPUT ESTIDS
TOINWSIi:
CALL wastchealovapin(twasteevapin) * Waste heat inlet temperature (evagorator)
IF escflag = 1 GOTO mainchoiceii: 'ESCAPE ROUTHE
TOINDPART i
CALL gtout{gout)  Heat ouput
IF zacflag o= 1 GOTO TOINWSI: "ESCAPE ROUTE
TOINRHOPi:
CAlLL condabsin(tewin) * Condenser and absorber cooling water temperature
IF escflag = 1 GOTO TOINDPARTI: 'ESCAPE ROUTE
TOTCappii:
CALL condtapp(tcapp) * Approach temperature in condenser
IF escflag = 1 GOTO TOINRHOPii: 'ESCAPE ROUTE



TOTEappii:
CALL evaTapp{teapp) ' Approach temperature in evaporator
IF escflag = 1 GOTO TOTCappii: 'ESCAPE ROUTE

TOTDappii:
CALL desTapp(tdapp) * Approach temperature in desorber
IF escllag = 1 GOTO TOTEappii: 'ESCAPE ROUTE
TOTAappii:
CALL AbsTapp(teapp) ' Approach temperature in absorber
IF eschag = 1 GOTO TOTDappii: 'ESCAPE ROUTE
TOTHXappii:
CALL HXTapp(thxapp) * Approach temperature in solution heat exchanger
IF escflag = 1 GOTO TOTAappii: 'ESCAPE ROUTE
PREVMU¥ii:

ELSE

* END OF RESPONSE ALGORITHM FOR EITHER INPUT THE DATA BY SCREENS OR TABULAR

GOTO NEEDCORIi:
END iH

s eesrnse

* END OF IF BLOCK FOR ENTERING DATA BY SCREENS OR TABULAR

’ eoRg soe

> sanse con
towout = towin
tcain = towin
tcaout = tcain
twasteevapout = twasteevapin
,

trefconout = tcwout + tcapp

CALL preho(trefconout, prefconout)
CALL hiwater(trefconout, bfrefconout)
CALL hgwater(tcwout, hewout)

CALL hfwater(tewin, howin)

’ 13 TAEEIREDE

tevapout = twasteevapin - teapp

’ e srereseRnnne

CAlL preh2ao(tevapout, pevapout)

CALL hgwater(tevapout, hgevapout)

CALL hfwater(tcain, hicain)

CALL hgwater(tcaout, hgcaout)

CALL hfwater(twasteevapout, hwasteevapout)
CALL hgwater(twasteevapin, hwastecvapin)

pdesin = prefconout
tabsout = tcaout + taapp

tabsin = tabsout + thxapp
thxabsin = tabzout + (1.5 * thxapp)

LiBr solution®®?*s#sssassssssazassse

IF mat$ = "LiBr* THEN

CALL BoostTLiBr(pdesin, wt, tdesout)

CALL hxtLiBr(tdesout, wt, hdesout)

tdeso = tdesout
twastedesin = tdesout + tdapp
twastedesout = twastedesin
CALL hiwater(twastedesout, hwastedesout)
CALL bgwater(twastedesin, bwastedesin)

CALL bxtl.iBr(thxabsin, wt, htixabsin}

CAILL abswtoutLiBr(tabsout, pevapout, wiout, wt)
CALL hxtLiBr(tabsout, wtout, habsout)

beta = wt / {wt - wtout)

alpha == wtout / (wt - wicut)

hhxabsout = habsout - alpba / beta * (hbxabsin - hdesout)
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CALL T53ATH2O(pevapout, faat)
CALL hgwater(tsat, Hy)
CALL hgsuper{pevapout, Hg, tzal, tabsin, habavapin)

CALL thsouteaili8r(hhxabacut, wtout, thxout)
bdesin = bhxabsout

CALL TSATH2O(pdesin, tsatl)
CALL bgwater(tsatl, Hgi)
CALL hgsuper(pdesin, Hgl, tsatl, tduso, hdesvapout)

CALL xhtesiLiBel-A{hhxabsin, tatsin, wtl, wi, habsvapin, wtout)
IF escflag = 1'THEN GOTO MAINMENU:

CALL hatLiBr(tabsin, wtl, habsin)

CALL deniibr(tabsout, wtout, thoscin)
* #rex2ed Checking the crystaliization temperature of the streams ******
CALL TerysLiBr(wtout, tabsout, terysabsout, teryscodeabsout)
CALL TerysliBr(wiout, theout, terysdesia, teeyseodedesing
CALL TeeysLiBie(wt, tdesout, taysdesout, teryscodedesout)
CALL TerysLiBce(wt, tabsin, torysahsin, teryscodeabsin}

) Nk a®

reraKERERERAT

B ettt AT PR K, Na) NO3 mistupe*t e seressseiateterse

ELSEIF matd = *(Li, K, Na) NO3""THEN

CALL BooatTalk(pdesin, wt, tdesout)

CALL hatale(tdesout, wt, bdesout)

teso = tdesout
twasiedesin = tdexout + tdapp
twastedesout = twastedesin
CALL bh (G dezout, hwastedesout)
CALL hgwater{twastedesin, hwastedesiny

CTALL hxiaik(thuabsin, wt, bhxabsin)

CALL abswtoutalk(fabsowt, pevapout, wiout, wi)
CALL hutatk(tabsous, wiout, habsout)

beta = wt / (wh - wiout)

alpha = wtout / (wt - wtout)

bhxabsout = habsout - alpha / beta * (blumbsin - bdesout)

CALL TBATHO(pevapout, tsat)
CALL bgwatar(tzat, Hg)
CALL bgsuper(pevapout, Hg, tsat, tabsin, habsvapin}

CALL thxoutcalaly(bbxabsout, wiout, thaout)
hdesin = hhxabsout

CALL TSATHZ(pdesin, tsatl)
CALL hgwater (tsatd, Hgl)
CALL bgsuper(pdesin, Hgl, tsatl, tdeso, hdesvapout)

CALL xhtealalk HA(bhxabsin, tabsin, wtl, wt, habsvapin, wtout)
IF escilag = 1 THEN GOTO MAINMENU:

CALL hstalk(tabsin, wtl, habsin}
CALL denalk(tabsout, wtout, rhicsoln)

*rereser Checking the crysiailization temperature of the streams ****4*
CALL Terysalk(wiout, tabsout, terysabsout, teryscodeabsout)

CALL Terysatk(wiou, thaout, terysdestn, icryscodedesin)

CALL Terysatk{wt, tdesout, terysdesnut, taryscodedesout)

CALL Terynalk(we, tabsin, terysabsin, teryscodeabsin

e FTTT SRV Y

END IF
* eerrsreverer Deformination of COP and mass flow rateg***#tsssdnses
QA = hgevapout + aipha ® bhxabsin - beta ® habzout

gamma = QA / {hgcaout - hicain)
QE = hgevapout - bfrefconout

27



delta = QE / (hwastecvapin - hwasteevapout)

QD = alpha * hdesout + hdesvapout - beta * bdesin
phi = QD / (bwastedesin - hwastedesout)
QC = bhdesvapout - birefconout

& = QC/ (bewout - bewin)

COPH = (QA + QC)/QD

COPC = QE/QD

msteam = gout / {hgcaout - hfcain)

mw = matcam / gamma

msolcone = alpha ® mrw

msoldilut = beta * mw

mevawaste = delta * mrw

mdeswaste = phi ® mow

meonh2o = sy * mw

officiency = .6 ’assuming 60% =fficiency for the pumps
WPabs = (pdesin - pevapout) ® 144/ thosoln / .6 ’144 converts from (1/in " 2) to {1/t~ 2)
PBabs = WPabs ® msoldilut ® .0012851 *1.2851E-3 converts ft-ib to Btu/br

PRSI TILRCOEECRORS Wﬂmiﬂg for P()S’ible Cl’ysm“l)a(mll PEIFEEFESSERETEELC

IF teryscodeabsout = 1 OR teryscodedesin = 1 OR teryscodedesout = 1 OR teryscodeabsin = 1 THEN

CLS : CALL border

il = 0

LOCATE 3, 3: PRINT DATES

LOCATE 3, 26: PRINT "Run Identity *; ESTID$

LOCATE §, 3: PRINT "Working fluid *; con$; " wt% ™, mat$

IF tcryscodeabsout = 1 THEN

iill = iill + 1: LOCATE (6 + iill), 3: PRINT "Sol'n fromn absorber is below crystallization temperature of"; terysabsout; * Deg, F*
il = il + 1: LOCATE (6 + iill), 3: PRINT wtout; " wt% Sol'n from absorber at *; tabsout; * Deg, F”

END [F

IF tcryscodedesin = 1 THEN

il = ill + 1: LOCATE (7 + iill}, 3: PRINT "Sol'n to generator is below crystallization temperature of"; torysdesin; * Deg, F
il = iill + 1: LOCATE (7 + iill), 3: PRINT wtout; " wt% Sol'n to generator at *; thxout; " Deg, F*

END IF

IF taryscodedescut = 1 THEN

iill = iill 4+ 1: LOCATE (8 + iill), 3: PRINT "Sol'n from generator is below crystallization temperature of"; tcrysdesout; ™ Deg, F
iilt = iill + 1: LOCATE (8 + iill}, 3: PRINT wt; " wt% Sol'n from generator at ™; tdesout; " Deg. F*

END IF

IF teryscodeabsin = 1 THEN

ill = iill + 1: LOCATE (9 + iilf), 3: PRINT "Sol'n to absorber is below crystallization temperature of"; terysabsin; " Deg, F*
il = il + 1: LOCATE (9 + iill), 3: PRINT wt; " wt% Sol'n to absorber at *; tabsin; " Deg. F"

END IF

CALL noisg: COLOR 31, bac: LOCATE 19, 24: PRINT “WARNING: Freeze-up is Possible”

LOCATE 21, 26: PRINT "PLEASE CHECK YOUR INPUTS": COLOR frg, bac

LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"

DO WHILE INKEY$ = *: LOOP

GOTO mainchoiceii:

END IF

» trscen « seatassestteRs

> anaee ereen shes *

CLS : CALL border

LOCATE 3, 3: PRINT DATES$

LOCATE 3, 26: PRINT "Run Identity *; ESTID$

LOCATE §, 3: PRINT "Working fluid *; con$; " wi% "; mat$

JLOCATE 7, 3: PRINT "Concentration of solution leaving the desorber™; wt; " wt%"
LOCATE &, 3: PRINT *Concentration of solution leaving the absorber”; wtout; " wt%"
LOCATE 9, 3: PRINT “Temperature of solution leaving the absorber ; tabsout; " Deg, F *
LOCATE 10, 3: PRINT "Temperatute of solution leaving the desorber ¥ tdesout; " Deg, F*
LOCATE 11, 3; PRINT "Lilt temperaturs *; {tabsout - tevapout); " Deg, F*

LOCATE 12, 3: PRINT "Concentration of solution entering the absorber ™, wtl; * wt%"
LOCATE 13, 3: PRINT "COP heating and cooling *; COPH; " and *; COPC

LOCATE 14, 3: PRINT *Steam flow rate *; msteam; " Ib/hr for a capacity of *; qout; " Btu/he"
LOCATE 15, 3: PRINT "Refrigerant {(water) flow rate ™, mw; * Ib/hr”

LOCATE 16, 3: PRINT "Concentrated solution flow rate ", manleonce; * Ib/he”

LOCATE 17, 3: PRINT "Dilute solution flow rate *; msoldilut; " ib/hr*

LOCATE 18, 3: PRINT "Evaporator waste flow rate ", mevawaste; " lb/he”

LOCATE 19, 3: PRINT "Desorber waste flow rate *; mdeswaste; " |b/he”

LOCATE 20, 3: PRINT “Condenser water flow cate ", meonh2o; " Ib/ac”

LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"

DO WHILE INKEY$ = ™ LOOP
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* Cateutation of UA for absorber, desorber, evaporator, condenser,

*and solution beat exchanger,
,

CALL TSATH2O(pevapout, tevapin)
tevopin = Levapin - 5

Oaworber = mw * OA

Qdegorber = mw * QD

Qemporatar = ww * QB

Qeondemser = o * QO

QHI = (bheabaout - hatwaut) * mectdilut

DeltaTImBEVA = {(twasteevagin - tevapout) - {twasteevapot - tevapin)) / LOG({twasteevapin - tevapout) / (twastecvapout - tevapin))
UAevsporatar = Qevapotator [ DeitalimEVA,

Delta lImCON = ({trefconout - tewin) - (tdeso - kwout)) / LOG((trefeonout - towin / (tdeso - tewout))

UDAcondensec = Geondenser / DettaTImCON

DeltaTenDES = ({) desout - thxout) - (o destn - tdesout)) / LOG((twastedesout. - thxout) / (twastedesin - tdesout))
Uddesorber = Qdesorber / Delta BmDES

DeltaTioHX = ({tdesout - thaout) - {thumbsin - tabsout)) / LOG((tdesout - thsout) / (thxabsin - tabsout))
UAHX = QHX / DeltaThaHX

DeltaTImARS = ((tabsovt - teain) - (tabsin - teaout)) / LOG({tabsout - teain) / (tabsin - tcaout))
Uaabsorber = Qabsorber / DetaTimABS

CLS : CALL border

LOCATE 3, 3: PRINT DATES

LOCATE 3, 26; PRINT "Run tdeatity ", ESTIDS

LOCATE 3, 3: PRINT "Working fuid % con$; " wt% ° mat$

LOCATE 7, 3: PRINT "Total heat transterred in the absocber *; Dabsorber; ™ Btu/br”

LOCATHE 8 3: PRINT "Total hest transforred in the desorber *; Qdesorber; " Btu/he®

LOCATE 9, 3: PRINT "l'stal heat transfzered in the condenser *; Qeondenser; " Btu/he™

LOCATE 18, 3: PRINT *Total heat transferced in the evaporator *; Qevaporator; ¥ Btu/hr”

LOCATE 11, 3: PRINT “Total best transterred in the sclution HX %, QHX; " Bu/he”

LOCATE 12, 3: PRINT "Requived UA foc the absocber ™, UJAsbsorber; * Buufbr-Deg B

LOCATE 13, 3: PRINT "Requived UA for the desorber " (JAdesorber; * Btu/hr-Deg. F”

LOCATE 14, 3: ZRINT "Requived UA for the condenser *; UAcondenser; " Btw/hr-Deg, F*

LOCATTE 15, 3: PRINT "Reguired UA for the evaporator ™, UAevaporator; " Btu/hr-Deg, B

LOCATE 186, 3: PRIMNT “Regnired UA for the solution HX %, UAHX; * Btu/br-Deg. F

LOCATE 17, 3: PRINT "Total UA reguired *; (1JAabsorber + UAdesorber + UAcondenser + UAevaparator + UAHX); " Btu/br-Deg,
LOCATE 18, 3: PRINT "Power supplied to pump after absorber ; PBabs; ™ Btu/he"

LOCATE 19, 3 PRINT "COP cotvected for parasitic pumping power " (Qabsorber + Qcondenser) / (Qdesocber + 4 * PBabs)

LOCATE 23, 26; PRINT "PRESS ANY XKEY TO CONTINUE!
120 WHILE INKEYS = ™ LOOP

CLS - CALL border

LOCATE 3, 5 PRINT ATES

LOCATE 3, 3 PRINT “Rurns Identity % ESTIDS

LOCATE S, 29 PRINT "Operating patamaters”

LOCATE 7, 22 PRINT “Working fluid *; cons; » wi% " mat§

FOR jjii = 1 TO 35 LOCATE § (20 + jjil): PRINT CHRE(205): NEXT jjii

LOCATH 19, 5 PRINT © Stream T P wih  Enthalpy Flow”
LOCATE 1}, 5: PRINT "Desaption {(Deg. ¥)  (psia) (Bwb)y  (lbfbr)”
FOR jii = 1710 74 LOCATE 12, {3 + jji): BRINT CHRI(196): NEXT jjii

abe = Of

LOCATE 13, 5: PRINT UISING “Steam from Gen.  ####. 4 AHRERY  SHF S BERHERHE  #EYHE#F"; Wdesout; pdesin; abe; hdesvapout; mw
LOCATE 14, 5: PRINT USING “Water from Con,  ###4.F  SHRERE  S##H# #FRHARGER  FEFPHFB toefeonout; prefeconont; abe; hicelconout; tw
LA2CATE 18, 5: PRINT USINGG “Steam from Evp.  ##4¥.#  #HLERE  ##HX S  FHHRFEE $HE$F 4 tovapout; pevapout; abe; hgevapout; mw
LOCATE 14, 5: PRINT USING "Sol, from Abs.  ###3 ¥ SESH Y HAF Y SESRFSE #HREEA; tabsout; pevapout; wiout; habsont; mealdilut
LOCATE 17, $: PRINT USING "Sol. 10 Gen ##£8 4  #ER/4 4% #3448 pH44¥n#  #H#EFF toowt; pdesin; wtout; thxabsout; msoldilut
LOUATE 18, 5: PRINT USING “Sol. from Gen.  ###4.4 #3284  HE5# #8488 #ER#4H" tdesout; pdesin; wi; hdesout; msolcone

119, 5: PRINT USING “Sol. to Abw  #&#4#  #EFAHAHE FHEE  ¥ARSERH  #HFFHH; wabsin; pevapout; wil; habsin; msolcone

170G 14 LOCATE 20, {3 + jii): PRINT CHRS(196): NEXT jjii

LOCAH 23, 28: PRINT “PRESS ANY KXY TO CONTINUE"

DO WHILE INKEYS =~ LOOP

GOTO MAINMEMLU:

BNDop:

P AkaGEGIYAVARARS R XN I RACK T THE MAIN MENU *##sss0rerssssersssave
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et dRRIRNBETCRE O LD END OF OP’HON 2 SEIVIANRRECLEL2E 00T
P eseREeISLRY omON S[x SRERBBLRMN
1 ERINRE EXIT T‘I_[E PROGRAM anaRERERS
MAINCHOICEV:
cLs
END

SUB AbsTapp {taapp) STATH®

* THIS PROGRAM IS USED TO ENTER THE APPROACH TEMPERATURR IN ABSORBER
* (taapp) BY INDIVIDUAL SCREENS

escllag = 0
CH1INDPé:
ENTPART6:

>

' USER COULD CHANGI THE UNITS BY PRESSING <F¥1> KEY OCR
' COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
' ACCEPT THE INPUT BY PRESSING <F9>

= 1: taappCF = 1: taappUNITS = "Degrees F " taapp{UNIT1$ = taappUNIT$: taapp = 0: taapp$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT "Iype in the approach temperature in absorber. Use Function key <F1>"
LOCATE 7, 6: PRINT "o select proper units for your entry. Press <F9> when finished.”
COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU", : COLOR frg, bac
LOCATE 19, 7: PRINT "Approach temperature in absorber %
PRTUNITS:
LOCATE 19, 54: PRINT taappUUNITS;
20006  LOCATE 19, 40, 0: irap$ = INKEYS$: IF trap$ = ™ GOTO 20006
IF wap$ = "I" GOTO 21006
1F ASC{trap$) = 8 THEN taapp$ = *: taapp = 0: LOCATE 19, 45: PRINT " *: GOTO 20006
IF trap$ = "A" GOTO CHANGEUNITS:
[F ASC(trap$) = 27 THEN
escflag = 1
GOTO 21506
END JF
[F ASC(trap$) < 46 OR ASC(trp$) > §7 OR ASC(trap$) = 47 GOTO 20006
taapp$ = taapp$ + trap$
LOCATE 19, 45: PRINT VAL(taapp$); : taapp = VAL (taapp3): GOTO 20006

DY YLy tot P

' CONFIRM YOUR TEMPERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR
' INCORRECT INPUT

s set3e oax

21006  CLS: CALL border: : LOCATE 12, 8 PRINT "Your chosen approach temperature in absorber is  *; taapp; " *; taapplNIT$
LOCATE 23, 12: PRINT " <F1>. Correct <F2>-Incorrect %
21106 DTCHECKS = [NEEYS: IF DTCHECKS = "A" GOTO 21506
¥ DTCHECKS = "B* THEN taapp$ = ™ GOTO ENTPARTG:
GOTO 21106

> srasennsroserosssss e CHHANGING UNITS OF TEMPERATURE***t4e115sssssssassss

CHANGEUNITS:

n=n+1Fn=31THENG =1

ON n GOTO 21206, 21216
21206 taappCPR = 1: taappUNIT$ = "Degrees F " GOTO PRTUNITS:
21216 taappCF = 2: taappUMITS$ = "Degrees C " GOTO PRTUNITG:

IRYTTITTT . sesan

21506  CLS : iF taappCF = 2'THEN taapp = (taapp * 1.8)

S euanrIeteeeeserttyany |G IN DEGREES Fr##e#ssssssrasenncocsascss

END SUB

SUB abswioutalk (T, P, witout, wt) STATIC

1 aves 3 AErEAGTESELODERENSRRR



*"I'bis program is used w caloulate the wi% of (Ui, K, Na) NO3 mixture
' (utout) leaving the shaorber fram its pressure (P in psia) and
" Temperatre (T o Deg, F)

vers

i = & wiout = wt,
C = 621147: D = 2866373 B = -337262.46#
Legh = LOG(P) / 2362585
Thlee (-I2 + SOR(D ~ 2-4*E* (C-LegP))) / (2* (C - LogP)) - 459.72
0L 8 = ~LOBAZT 4 1UZHEB * wioui - 0016266 * wiout ™ 2 + 8.93054E-06 * wtout ~ 3
B = 2901113 - 13.0305 * wicat + .187146 * wtout ™ 2 - 7.8768811-04 * wrout ™ 3
fx=T-(a*T)-8
apuime = LIRB - {2 * .0016266) * wiout + (3 ¥ 8.93054E-06) * wtout ~ 2
borime « (-13.0305) -+ (2 * 187146 * wtout) - (3 ¥ T.87688E-04) * wtout ™ 2
dfx = (.aprime ¢ T1) - bptime
IE i > W0 GOTO 601
winew = wiout - (fx / dfx)
1P ABS(fx) » .0001 THEN wiout = wtoew: i =i + 1: GOTO 3001
6001 IF ABS(fs) > 0001 AND i > 200 THEMN PRINT “Ihd not converge™: END
wiout = winew

END SUB

SUB abswioutLiBr (T, P, winut, wt) STATIC

' This program is used w caleulate the wt% of LiBdr solution (wtout)
*leaving the abrorber from its pressure (P in psia) and Temperature
'{Tin Deg, F)

IEYT s Ak

i 0owtout = wt
C == 621147 D = -2886.373: B == 337260468
Logh = LOG{F) / 2302585
The= (D + SORM ™~ 2-4°E* (C-LogP))/ 27 (C-LogP)) - 45972
36 = L0755 4 16975 * wtout - 3.1333628-03 * wtout ™ 2 + LYT668E-05 * wiout ™ 3
B e 3211128 - 19.322 * wiout + 374382 * wiout * 2 -.0020637 * wtout ™ 3
fxeT-(a*TD-B
aprime = 16876 - (2 * 31333626-03) * wtout + (3 * 1.97668E-05) * wtout ™ 2
bprivse = (-19.322) -+ (2 * .374382) ¥ wtout - (3 * .0020637) * wtout 2
3ix = (-apcime * T1) - bprime
1F i > 200 GOTO 600
winew = wiout - (5 / dix)
¥ ABS(E) > 6001 THEN wtout = wtnew: { = i + 1: GOTO 30
00 1P ABS(fx) = 001 AND i > 200 THEN PRINT "Did nrot converge”
WROBE = WLEW

END 8UB

SUB BoostTaik (P, wi, tmar) STATIC

> HAVAVS RS RGATARETARAR RS E ARHIRACIELEAEA

* Maximus Boost Temperatuce of Baturated (Li, X, Na) NO3 Avater (tmax)
* Input £ sat, (poia) =0d w1 (vA%) o caleulate T zat (Deg. F).

P ARATAPLRER AV R D s

a = LOGLT + 1G2ER ~ wi - 016266 T vt © 2 + B30SAE-06 " wt ~ 3
B o= 291113 - 13,0305 * wa -+ 187146 * wi ™ 2. 7.8768BE-04 * wt ™~ 3
o= GZ1AT: D & -2R8E.373: B == -337260.464

LogP = LOG(P) / 2202585

Tl= (D +30RMD ™ 2-42 £ (C-LogP))/ (2 (- LogP)) - 45972
tmar = a* Tl + B

END SUB
5U8 BeoortYLille (P, wt, tnax) STATIC

PrTres sesases * “rvsvs

* Magimum Boost Temperature of Suturated LiBr (towax)
* Inpui £ sat. (psia) and wi (vi%) to caleulate T sat (Deg. ).
™

P RGABLILAGITS

P a

a = L0755 + 16976 % wi - 3133362E-03 *wt N 2 4 197668805 *wt ™ 3
8 o= 320128 - 19322 % wi 4 374382 4wt © 2. 0620637 * et N 3

C = £.21147: [¥ == -2886.373: B = -337269.464

LogP = LOG(R) / 2202585

Tl= D+ SQR(D ~ 2-4* B (C-LogP)) /(2% (C-LogP)) - 35972
max=at*TL+ B

31



END SUB

SUB border STATIC

*'IHIS PROGRAM DRAWS A BOX AROUND DESIRED SCREEN INPUTS

LOCATE (2 + i), L: PRINT *§%
LOCATE (2 + i), 80: PRINT "||%;

NEXT i

L (o] C A T E 2 4 . 1 : P R i T
L g g g T T T i R
TN

END SUB

SUB condabsin (tcwin)

’ *

* THIS PROGRAM 1S USED TO INPUT THE CONDENSER WATER INLET TEMPERATURE (tcwin)

' BY INDIVIDUAL SCREENS
escflag = 0

CHI1INDPiii:

ENTPARTIi:

* USER COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR
* COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
* ACCEPT THE INPUT BY PRESSING <F9>

n = 1: tewinCF = 1: towinUNIT$ = " Degrees F *: towinUNIT1$ = tewinUNITS: tewin = 0: towin§ = ™
CLS : CALL border: : LOCATE 6, 3: PRINT “Type in the condenser and absorber cooling water temperatuce. Use Function”
LOCATE 7, 3: PRINT "key <F1> to select proper units for your entry. Press <F9> when finished.”
COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY - <ESC>»-PREVIOUS MENU"; : COLOR firg, bac
LOCATE 19, 3: PRINT "Condenser and absorber cooling inlet temperature %
PRTUNITiii:
LOCATE 19, 64: PRINT tewinUNITS;
20033  LOCATE 19, 40, 0: trap$ = INKEYS$: IF trap$ = ™ GOTO 20033
IF trap$ = "" GOTO 21033
IF ASC(traph) = 8 THEN towin$ = ™ tewin = 0: LOCATE 19, 55: PRINT * *: GOTO 20033
IF trap$ = "A" GOTO CHANGEUNITiii:
IF ASC(trap$) = 27 THEN
escflag = 1
GOTO 21533
END iF
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 20033
tewin$ == towin$ + trap$
LOCATE 19, 55: PRINT VAL(tewin$); : tewin = VAL(tewin$): GOTO 20033

. * EALES LELEL SR LS

* CONFIRM YOUR TEMPERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR
' INCORRECT INPUT

FasRaRATE LoetRBLD ALIERLILACLE2EBINNRRRGRE

21033  CLS : CALL border: : LOCATE 12, 15: PRINY "Your chosen condenser and absorber™
LOCATE 13, 15: PRINT "cooling water temperature is " towin; " "5 tewinTINJTS
LOCATE 23, 12: PRINT " <F1>- Correct <F2>-Incorrect %
21133 DTCHECKS = INKEY$: 1F DTCHECKS = "A" GOTO 21533
IF DTCHECKS = "B” THEN tcewin$ = *: GOTO ENTPARTiii:
GOTO 21133

v asnansasesssserosror CHANGING UNITS OF TEMPERATURE**###vsssstessssasaas

CHANGEUN:ITiii:
n=n+1IFn=3THENa =1
ON n GOTO 21233, 21234

21233 wwinCF = 1: tewinUNITS = " Degrees F ": GOTO PRTUNITiii:

21234 tewinCF = 2: tewinUMITS = " Degrees C *: GOTO PRTUNITiii:

»assessroren rarans *resesce0s



21533 CLS : IF tewinCR = 2 THEN towin = (towin * 1.8) + 32

arrstsrananansrsese i 10 1N DEGREES Bl
BND 508

SUB condh2oin (twwin) STATIC

* THIS PROGRAM IS USED TO INPUT THE CONDENSER WATER INLET THMPERATURE (tewin)

' BY INDIVIDUAL SCREENS
escflag = 0

CHIINDE:

HENTPART:

ey

* USER COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR
* COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
* ACCEPT THE INPUT BY PRESSING <F9>

n = 1: tewinCF = 1: tewinlINITS = "Degrees F " towinUNIT1$ = tewinUNITS: towin = 0 tewind = ™
CLS : CALL border: : LOCATE 6, 6: PRINT "Type in the condenser water inlet temperature. Use Function key <F1>"
LOCATE 7, 6: PRINT “to select proper units for your entry. Press <F9> when finished.”

COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU", : COLOR frg, bac

LOCATE 19, 7: PRINT "Condenser waler inlet temperature "
PRTUNIT:
LOCATE 19, 56 PRINT wewinUNITS;
2000  LOCATE 19, 40, &: trap$ = INKEYS: IF trap$ = ™ GOTO 2000
IF trap$ = “I' GOTO 2100
IF ASC(trap§) = 8 THEN tcwin$ = ™: tewin = 0: LOCATE 19, 45: PRINT " " GOTO 2000
IF trap$ = "A” GOTO CHANGEUNIT:
IF ASC(trap$) = 27 THEN
escflag = 1
GOTO 2150
END IF
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 2000
tewind = towind +
LOCATE 19, 45: PRINT VAL(tewin$); : tewin = VAL(tewin$): GOTO 2000

» .

' CONFIRM YOUR TEMPERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR
' INCORRECT INPUT

(Y ARREEEY *

2100 CLS : CALL border: : LOCATE 12, 8: PRINT "Your chosen condenser water inlet temperature is " tewin; * *; towinUNIT$
LOCATE 23, 12: PRINT * <F1>- Correct <F2>-Incorvect ",

2110 DTCHECKS = INKEY$: IF DTCHECKS = "A" GOTO 2150
IF DTCHECES = "B" THEN tewin$ = ™ GOTO ENTPART:
GOTO 2110

» namanasarrsasreeessa LY ARICHNG UNITS OF TEMPERATURE F«ssnerstsssasasrsns

CHANGEUNIT:

n=n+1Fn=3THENn=1

OM n GOTO 2120, 2121
2120 towinCF = L tewinUNITS = "Degrees K ™ GOTO PRTUNIT:
2121 towinCF = 2 tewinUNITS = "Degrees C " GOTO PRTUNIT:

> ARUAORAAS o 3 2] BAKLERBRTRESGR

2150 CLS : 1P tewinC = 2'IHEN towia = (tewin * 1.8) + 32

s enrenvrsanavaeerereyyin 5 IN DEGREES F. +

END SUB



MODULEILBAS

DECLARE SUB denalk (tf!, wt!, rhosoln!)

DECLARE SUB dentlibr (tf!, wt!, rhosoln!)

DECLARE SUB denh2o (if!, rboh2o!)

DECLARE SUB condabsin (tewin!)

DECLARE SUB shteatalsHA (bxt!, T1, wiout), wil, bvapor!, wtabsout!)
DECLARE SUB abtcaliBcHA (hat!, T, wtoutl, wt!, hvapor!, wtabsout!)
DECLARE SUB mainchoiceii ()

DECLARE SUB tsbdata2 (ESTIDS, mat8, con$, gout!, tcwin!, twastedesinl, twasteevapin!, tcapp!, teapp!, tdapp!, taapp!, thxapp!)
DECLARE SUB INPIWASTEDES (twastedesin!, twastedesin$, twastedesinUNITS, trap$, aaaa!)
DECLARE SUB wastcheatevapin (twasteevapin!)

DECLARE SUB wastcheatdesin (twastedesin!)

DECLARE SUB logoTA ()

DECLARE SUB logoHA ()

DECLARE SUB hxtLiBe (if!, wt, hxt1!)

DECLARE SUB BoostTalk (P, wt!, tmax!)

DECLARE SUB abswtoutalk (T1, P!, wtout!, wif)

DECLARE SUB thxoutcatalk (hat!, wt!, thaout!)

DECLARE SUB shitcalalk (bxt!, T, wtout!, wt!, bvapor, wtabsin)
DECLARE SUB hxalk {T1!, wt!, hxt!)

DECLARE SUB prealk (4!, wtl, psat!)

DECLARE SUB hgsuper (psat!, Hg!, tsat!, T1, hsuperheat!)
DECLARE SUB TSATH20 (P!, T1!)

DECLARE SUB abawtoutLiBr (T, P!, wtout!, wil}

DECLARE SUB thxoutcalLiBr (hxt!, wt!, thxout!)

DECLARE SUB shtcalliBr (hxt!, TY, wtout!, wil, hivapor, wtabsin)
DECLARE SUB preliBr (1, wt!, psat!)

DECLARE SUB BoostTLiBir (P!, wt!, tmax!)

DECLARE SUB hgwater (ifl, Hg!)

DECLARE SUB hfwater (18, bil)

DECLARE SUB preh2o (11, P)

DECLARE SUB TCABSIN (teain!)

DECLARE SUB Tdesorber (tdeso!)

DECLARE SUB inptcain (teain!, tcaing, tcainlINITS, trap$)
DECLARE SUB inptdeso (tdeso!, tdeso$, tdesoUNITS, trap$)
DECLARE SUB wtabs (wt$, wil)

DECLARE SUB desTapp (tdapp!)

DECLARE SUB AbsTapp (taapp!)

DECLARE SUB HXTapp (thxapp!)

DECLARE SUB inpteapp (tcapp!, tcapp$, tcappUNIT$, trap$)
DECLARRE SUB inpteapp (teapp!, teapp$, teappUNITS, trap$)
DECLARE SUB inptdapp (tdapp!, tdapp$, tdappUNITS$, trap$)
DECLARE SUB inptaspp (taapp!, taapp$, taappUNILS, trap$)
DECLARE SUB inpthxapp (tbxapp!, thxapp$, thxappUNITS, trap$)
DECLARE SUB condtapp (tcapp!)

DECLARE SUB evaTapp (teapp!)

DECLARE SUB waterpre (4!, bfl, Hg!, psat!, T1!)

DECLARE SUB inptcwin (tewin!, tewin§, towinUNITS$, trap$, cccl)
DECLARE SUB INPIWASTE (iwaste!, twaste$, twasteUNITS, trap$, aaal)
DECLARE SUB wastcheatin (twaste!)

DECLARE SUB INPgout (gout!, gout$, qoutUNTTS, trap$, bbb)
DECLARE SUB RUNID (ESTIDS, trap$)

DECLARE SUB condh2oin (tewin)

DECLARE SUB gtout (gout)

DECLARE SUB tabdata (ESTIDS, mat$, con$, qout!, tewin!, twaste, tcapp, teapp, tdapp, taspp, thsapp, teain, tdeso)
DECLARE SUB MAINMENU ()

DECLARE 5UB TITLESCR ()

DECLARE SUB mainchoicei ()

DECLARE SUB misture {)

DECLARE SUB noise ()

DECLAR} $U/B border ()

COMMON SHARED fcg, bac, escllag

frg = 14: bac = 1

SUB condtapp (tcapp) STATIC

)

* THIS PROGRAM IS USED TO INPUT THE APPROACH TEMPERATURE IN CONDENSER (tcapp)
* BY INDIVIDUAL SCREENS

’ ra8802¢ rheren

escflag = 0
CH1INDP3:
ENTPARTS3:



* USER COULD CHANGE THE UNTITS BY PRESSING <F1> KEY OR
» COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
* ACCEST 'THE INPUT BY PRESSING <F9>

n = 1t teappCF = 1: teappUNITS = "Degrees F - ™ tcappUNIT1$ = tcappUNITS: icapp = 0: teapp$ = *
CLS : CALL border: : LOCATE 6, & PRINT "Type in the approach temperature in condenser. Use Function key <F1>"
LOCATE 7, & PRINT *to select proper units {or your entsy. Press <F9> when finished."
COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU®; : COLOR frg, bac
LOCATE 19, 7: PRINT "Approach temperature in condenser ™
PRTUNITS:
LOCATE 19, 56: PRINT teappUNITS;
20003  LOCATE 19, 40, & trap} = INKEYS: IF trap$ = ™ GOTO 20003
IF trap$ = " GOTO 21003
1F ASC(trap$) = 8 THEN wapp$ = ™ teapp = 0: LOCATE 19, 45: PRINT " “ GOTO 20003
1B trap$ = A" GOTO CHANGEUNIT3:
IF ASC(trap$) = 27 THEN
escflag = 1
GOTO 21503
ENDTF
IF ASC(trap§) < 46 OR ASC(trap$) > 57 OR ASC(trap§) = 47 GOTO 20003
teappl = tcapp$ + trap$
LOCATE 19, 45: PRINT VAL(tcapp8); : teapp = VAL(lcopp$): GOTO 20003

* CONFIRM YOUR TEMFERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR
* INCORRECT INPUT

21003 CLS : CALL berder: : LOCATE 12, 8 PRINT "Your chazen approach temperature in condenser is  *; tcapp; * *; tcapplUNIT$
LOCATE 23, 12: PRINT " <#1>- Correct <F2>-ncorrect %

21103  DTCHECKS = INKEYS: [F DTCHECKS = "A" GOTO 21503
IF DICHECKS = "B" THEN tcapp$ = “: GOTO ENTPART3:
GOTO 21103

» enkavassvansienstsr s CLIANGING UNITS OF TEMPERATURE $s¢esttsnsvsvsvsvsas

CHANGEUNIT3:

nxn+1liFn=3THENA = 1

ON n GOTO 21203, 21213
21203 teappCF = 1: tcappUNITS = "Degrees B " GOTO PRTUNITH:
21213 teappCF = 2: wcappUNIT$ = "Degrees C  ": GOTO PRTUNIT3:

21503  CLS : IF teappCF = 2 THEN teapp = (tcapp * 1.8)
» tﬂilvﬁi*i"t‘tQVOIOtcapp }S IN DEGREES F.Qv.'.'.*OtOt.tl..tt.t..tl.
BEND 8UB
SUB denatt (4, wi, rhosoln) STATIC
! pesereass s DENSITY GF (Li, K, MNa) NO3 MIXTURES (rhosoln)*vevavarsas

P BERFAREROREBORAIRADED 4 [y iy Degrees F ¢eavessessosesnnsssavas

all = 1.0980812353#: 221 = ..00127501816G157#

a2 = 00243347114 222 »= .000011473879744#

al3 = TA47538E-05: 223 = -9.640613E-08

T = (t£-32)/18

thosoln = all + 212%wi + al3®wt ™ 2 + (a21 4+ a22%wt + a23*wt ™~ 2)* T
thosoln = 623719 ¢ chosoln

P ABIELCLEDEARARAEL 4TS gl [Q TN Jop/fLINAVAVERESE SIS s hRRILILILANICE

s esasasenasencsgy [Q (N WI% AND T IS IN DEGREERS Ct4testtarersnins

END 5B

SUB denhZo (1f, shoh2o)

s waearerorenas s DENSITY OF WATER (choliZo)reresessssssases
T=t

all = 623664964 221 = 005687614

35



al12 = -1L0352:3E-04: 322 =~ 9.5E-08
thohZo = all +a21* T +a12* T~ 2 4+a22*T "~ 3

) resessrersRISRSSERRSR honYy [§ [N Tbm/fi3

s ersssarnsasssssoasores ¢ IQ [N DEGREES R ¢tstesassssrsssssssssss

END SUB
SUB dentibr (tf, wt, rhosoln) STATIC
. .‘.‘.OQ‘.’.'O‘@KDENS]’I‘Y OF lJB{ SOLU”ONS (mmln)"ﬁlitilitt.tOOO
T=tf
x=wt/100
all = 1.2925: a21 = -5.9576E-04
al2 = -,64382: a22 = (013353
al3 = 2.3251: a23 = -.0015455

thosoln = a1l + al2®x+2al3°x ™ 2 + (a2l +a22®°x+a*x~ 2)* T
rhosoln = 623719 * rhosoln

s tanssssssrennnanesenst hocoin [§ IN hm/tir*#eeeessssesnsasessorss
> easansaesssessyy [S [N WT% AND t 15 IN DEGREES Fessssssssssrrns
ENOD SUB

SUB desTapp (tdapp) STATIC

* THIS PROGRAM I8 USED TO INPUT THE APPROACH TEMPERATURE IN DESORBER (tdapp)
’ BY INDIVIDUAL SCRERENS

escllag = 0
CI11INDPS:
ENTPARTS:

’ Ly

* USER COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR
’ COULD ESCAPE TO PREVIQUS MENU BY PRESSING <ESC> KEY OR
> ACCEPT THE INPUT BY PRESSING <F9>

YT

n = 1: tdappCF = 1: tdappUNITS = "Degrees F *: tdappUNIT1$ = tdappUNIT$: tdapp = 0O: tdapp$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT "Type in the approach temperature in desorber. Use Function key <F1>"
LOCATE 7, é: PRINT "to select proper units for your entry. Press <F9> when finished.”
COLOR 15, bac: LOCATE 23, T: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU"; : COLOR frg, hac
LOCATE 19, 7: PRINT "Approach temperature in desorber %
PRTUNITS:
LOCATE 19, 56: PRINT tdappUNIT$;
20005 LOCATE 19, 40, 0: trap$ = INKEYS: IF trap$ = ™ GOTO 20005
IF trap$ = "I" GOTO 210605
1P ASC(trap$) = 8 THEN tdapp$ = ™: tdapp = 0: LOCATE 19, 45: PRINT " ": GOTO 20005
IF trap$ = "A” GOTO CHANGEUNITS:
IF ASC(trap8) = 27 THEN
eacflag = 1
GOTO 21505
END IF
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 20005
tdapp$ = tdapp$ + wap$
LOCATE 19, 45: PRINT VAL(tdapp$); : tdapp = VAl (tdapp$): GOTO 20005

’ « roe

* CONFIRM YOUR TEMPERATURE INPUT PRESS <Fi> FOR CORRECT INPUT OR <F2> FOR
’ INCORRECT INPUT

e

21005 CLS: CALL border: : LOCATE 12, & PRINT "Your chosen approach temperature in desocber is ) tdapp; " *; tdappUNITS
LOCATE 23, 12: PRINT " <F1>- Correct <F2>-Incorrect ™

21105  DTCHECKS = INKEYS: IF DTCHECKS = "A" GOTO 21505
IF DTCHECKS = "B" THEN tdapp$ = ™: GOTO ENTPARTS:
GOTO 21105

v searessrrssocarassrsCLANGING UNITS OF TEMPERATUREs*#2 2 esexsrssnsntns

CHANGEUNITS:



nen+ LFn=3THENn =1

ON n GOTO 21205, 21215
21205 18appCH = 1: tdappUNITH = "Degrees F - ": GOTO PRTUNITS:
21215 tdappCF = 2 tdapplUMITS = Degrees C " GOTO PRTUNITS:

21505  CLS : IF tdappCF = 2 THEN tdapp = (tdapp * 1.8)

s ""“"“‘“‘"‘"tdapp IS IN DEGREES H.

END 5118

SUB evaTapp (teapp) STATIC

' THES PROGRAM IS USED TO INPUT THE APPROACH TEMPERATURE IN EVAPORATOR (teapp)
' BY INDIVIDUAL SCREENS

escflag = 0
CHIINDP4:
ENTPARTS:

* USER COULD CHANGE THE UNITS BY PRESSING <f1> KEY OR
* COULD BSCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
* ACCEPT THE INPUT BY PRESSING <Fo>

n = 1t teappCF = 12 teappUNITS = "Degrees F ™ toapplUNIT1S = teappUNITS: teapp = O teapp$ = ~
CLS : CALL border: ;: LOCATE $, & PRINT “Type in the approach temperature in evaporator. Use Function key <F1>*
LOCATE 7, & PRINT "to select proper units for your entry. Press <F9> when finished.”

COLOR 15, bae: LOCATE 23, 7: PRINT "< F1>-TOGGLE UNITS <F9>.CONFIRM ENTRY <ESC>-PREVIOUS MENU*, : COLOR frg, bac

LOCATE 19, 7: PRINT “Approach temperature in evaporator
PRTUNIT4:
LOCATE 19, 56: PRINT teappUNITS;
20004  LOCATE 19, 40, it trapd = INKEYS: IF trap$ = ™ GOTO 20004
18 trap® o= "I" GOTO 21004
IF ASC(trap$) = 8 THEN teapp$ = *: teapp = 0: LOCATE 19, 45: PRINT* " GOTO 20004
IF trap$ = "A” GOTO CHANGEUNIT4:
1§ ASC(trap$) = 27 THEN
encllag = 1
GOTO 21504
END IF
IF ASC(trap$) < 46 OR ASC(trap$) > ST OR ASC(trap$) = 47 GOTO 20004
teapp$ = teapp$ + trapf
LOCATE 19,-45: PRINT VAL(tzapp$); : teapp = VAl(teapp$): GOTO 20004

> ansr swbrhnsvs

' CONFIRM YOUR TEMPERATURE INPUT PRESS «Fl1> FOR CORRECT INPUT OR <F2> FOR
TINCORRECT INPUT

’ 'y

21004 CLS : CALL border: : LOCATE 12, 3: PRINT "Your chosen approach temperature in evaporator is % teapp; * " teapplUNITS
LOCATE 23, 12 PRINT " <Fl>- Correct <F2>-Incorrect %

21104 DTCHECKS = INKEVS: [F DTCHECKS = "A" GOTO 21504
IF DTCHECKS > “B" THEN teapp$ = *: GOTO ENTPART4
GOTO 21104

’ Ql'AOAﬁAﬂBRk!'lﬁ.*‘ici{AN(;lNG UNXTS OF TEMPERAT(}R!B‘).tc.qv..*i.’.;'lt"k
CHAMGEUMIT4:
n=n4+1I6n=3THEND =1
ON n GOTO 21204, 21214
21204 teappCF = 1: teappUNITS = "Degrees F % GOTO PRTUNITS
21214 teappCF = I: teappUNITS = "Degrees C - " GOTO PRTUNIT4:

(Y vars

21504 CLS : [F teappCR = 2 THEN teapp = (teapp * 1.8)

»wswavsesssansnsvarsie s [S IN DEGREES F.
END SUB

SUB bfwater (tf, hf)



» weren

* Specific Enthalpy of water (hf) at T sat. (Deg. F) and P sat.
' Temperature range 32 to 670 Deg. F

T=d

IFT >= 32 AND T < 460 THEN

hf = -32.3350204958# + 1.0129480405# * T - 1.206821E-04 * T ~ 2 4 3.594E-07*T ™~ 3

IF bf < 0 THEN bf = 0

BLSEIF T >= 460 AND T <= 670 THEN

hf = .1013.3309563909# + 6.764399759%4# * T - .0113990799# * T ™ 2 + 7.7541E-06*T ~ 3
BLSEIF T > 670 THEN

bf = -1013.330956390%# + 6.7643997594# * T - .0113990799# * T' ™ 2 + 1.7541E-06*T ~ 3
PRINT “"WARNING: T is outside the range”

ELSEIF T < 32 THEN

PRINT "WARNING: T is outside the range and is less than 32 Degrees F.”

END IF

END SUB

SUB hgsuper (psat, Hg, tsat, T, hsuperheat)

’ L reesr

* This program calculates the specific entbalpy of superheated steam
* (hsuperheat) at psat (psia) and T (Deg. F).
* The saturation temperatuce is tsat {Deg. F).

’ *een pos

tK=(T-32)/18 +273.15

tsatK = (tsat - 32) / 1.8 + 273.15

a = 7219

B = .002374

C = 267R-07

dethsuperheat = 2 ®* (tK-tsatK) + B/2* ((K ~ 2-tsatK ~ 2) + C/3 % (LK ~ 3-tsatK ~ 3)

» wesenenerssorsnejohsuperheat is in cal/gmole of steam®*orereeesterarsiss

hsuperheat = Hg + (delbsuperheat ® .1001)

* dethsuperbeat is converted to Btuftbm of steam by the 0.1001 factor.

END SUB

SUB hgwater (tf, 11g)

* Specific Enthalpy of Steam (Hg) at T sat. {Deg. F) and P sat,
> Temperature range 32 to 670 Deg, F

T=1f

IFT »>= 32 AND T < 460 THEN

Hg = 1061.4541653882# + .4207217919# * T + 1.8893585-04 * T =~ 2- 9.194E-07¢T ~ 3
ELSEIF T >= 460 AND T <= 670 THEN

Hg = 2625.4135464707# - 8757166296209999# ¢ T + .01819724034# * T ™~ 2- 1.276(9E-05 * T ~ 3
ELSEIF T > 670 THEN

Hg = 2625.4135464707# - 8.757166206299999# * T + .0181972403# * T ~ 2- 1.27609E-05 * T ~ 3
PRINT “WARNING: T is outside the range”

ELSEIF T < 32 THEN

PRINT "WARNING: T is outside the range and is less than 32 Deprees F."

END IF

END SUB
SUB hxtalk (T1, wt, bxt)

DTy anae

* Specific Enthalpy of (Li, K, Na) NO3 Miztures (bxt)

' CORRELATION BETWEEN 50 WT% TO 94.1 WT'%

* IF OUTSIDE THE RANGE OF WT%, THIS PROGRAM CALCULATES THE VALUE
* USING THE CORRELATION WITH A WARNING

B seee ETE

T=T1

IR wt »= 50 AND wt <= 941 THEN

alpba = 394.516 - 864996 ® wt + 0628787 * vt ~ 2

beta = 388691 + 3.02719E-03 * wt - 3.80068E-05 ® wt ™ 2



RLSE

PRINT "WARNING: wt is outside the range Cp and HXT could be inaccurate”
alpha o 394.516 - 844996 * wt + 0628787 *wt ™ 2

beta o 388691 + 3.027198.03 * wi - 3.80068E-05 * wt ™ 2

END I¥

hxt = alpha + heta * T

s savscovssnanssenssvosy [S [N Blyflom®e e essessereavises
s werersavsvagy IS IN WI% AND T IS IN DEGRERS Fetesscsacess
END SUB

SUB HXTapp (thxapp) STATIC

’

* THIS PROGRAM IS USED TO INPUT THE APPROACIH TEMPERATURE IN SOLUTION HEAT
' EXCHANGER (thxapp) BY INDIVIDUAL SCREENS

escflag = O
CHIINDPT:
ENTRART?:

' USER COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR
' COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
' ACCEPY THE INPUT BY PRESSING <F9>

n = 1 thxappCl = 10 thxappUNITS = "Degrees F ™ thxappUNITI1S = thxappUNITS: thxapp = 0: theapp$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT "Type in the approach temperature in solution heat exchanger. Use Function "
LOCATE 7, & PRINT "key <F1> to select proper units for your entry. Press <F9> when finished."
COLOR 18, bac: LOCATE 23, 7: PRINT "<F1» - TOGGLE UNITS <F9>-CONFIRM ENTRY <RBSC>-PREVIOUS MENU™
LOCATE 18, 7: PRINT "Approach temperature in solution beat exchanger
PRYUNITT
LOCATE 19, 65: PRINT thxappUNITS;
20007  LOCATE 19, 40, 6 trap$ = INKEYS: IF trap$ = ™ GOTO 20007
1F trap$ = *I" GOTO 21007
IF ASC(trap$) = § THEN thxapp$ = ™ thxapp = 0: LOCATE 19, 54: PRINT * " GOTO 20007
IF trap$ = "A" (GOTO CHANGEUNIIZ:
IF ASC(trap$) = 27 THEN
cactlag = 1
GOTO 21567
END IF
IF ASC{trap8) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 20007
thxapp$ = thompp$ + trap$
LOCATE 19, 35: PRINT VAL(thxapp$); : thxapp = VAL(thxapp$): GOTO 20007

' CONFIRM YOUR TEMPERATURE INPUT PRESS <F1» FOR CORRECT INPUT OR <F2» FOR
P INCORRECT INPUT

> “ HEREERREBEED

2107 CLS : CALL border: : LOCATE 12, 3: PRINT "Your chosen approach temperature in beat exchanger is ™ thxapp; * ", thxappUNITS
LOCATE 23, 12: PRINT " <F1>- Correct <F2>-Incorrect %
21107 DTCHECKS = INKEYS: [F DTCHECKS = "A" GOTO 21507
IF DICHECKS = "B" THEN thxapp$ = ™: GOTO ENTPARTT:
GOTO 21197

? Ranswanaersseesnint s CLIADNGING UNTIS OF TEMPERATUR# €4 vesenssasimastnrit

CHANGEUNIT?:

n=n+LIFn=3THENpn=1

ON n GOTO 21207, 21217
21207 thxappCF = 1: thxappUNITS = “Degrees F " GOTO PRTUNITT:
21217 thxappCF = 2: thxappUNITS = "Degrees C ™ GOTO PRTUNITT:

’ es L Searan

21507 CLS 1 IF thxappCF = 2 THEN thxapp = (thxapp * 1.8)

P avsEskstanakeI It b IS IN DEGREES FAvessssstsssssisscscsshnsy

END U

: COLOR frg, bac



SUB hxtLiBr (tf, wt, boxx1) STATIC

s #evaseess2s5PECIRIC ENTHALPY OF LiBr SOLUTIONS (hxt1)rreveesesses

30 = -1015.07 + 79.5387 ® wt - 2356802 * wt ~ 2 + 0303158 % wt ~ 3- 1L4003B-04 * wt ~ 4

al = 468108 - J037TT * wt + B44845H-03 * wt ~ 2- LO4TIZE04 * wi ~ 3 + 4801E-07 *wt ~ 4
32 = 0049107 + 3.83184F-04 * wt - LOTIE-05 * wt ~ 2 + 1.31S2E-07 * wt ~ 3- S.807E-10 * wt ~ 4
T=d

bl e (30 +21°T+a2*T ~ 2)

» s bxt1 IS IN Btu/lbm®teeessscssasasesenreree
> ssssssssssesartannsannny |G [N DEGREES Frorersessrsesenntore
END SUB

SUB INPqout (qout, qout$, qoutUNIT$, trap$, bbb) STATIC

''THIS PROGRAM IS USED TO INPUT CAPACITY (gout) IN TABULAR FORMAT

LOCATE 8, (3 + bbb + 1): COLOR bac, frg: PRINT SPACES$(8)
LOCATR 6, (3 + bbb + 1): PRINT qout$

qoutCE = 1

LOCATE 6, 35: COLOR frg, bac

25 LOCATE 6, (3 + bbb + 12): PRINT qoutUNIT$

TRAPP:

trap§ = "
WHILE trap$ ~ ™

trap$ = INKEYS$
WEND

IF ASC(trap$) = 8 THEN
qout$ =" gout = 0: LOCATE 6, (3 + bbb + 1): COLOR bac, frg: PRINT SPACES(8)
GOTO TRAPP:
ENDIF
IF ASC(trop$) = 9 OR ASC(trap$) = i3 OR ASC(trap$) = 27 THEN GOTO DATAF:
IF trap$ = "A" GOTO CHANGEU:
IF ASC(trap$) < 46 OR ASC{trap§) > 57 OR ASC(trap$) = 47 GOTO TRAPP:
IF LEN(gout$) < 5 THEN
qout$ = gout$ + trap$

ELSE
CALIL noise
GOTO TRAPP:
END IF
LOCATE 6, (3 + bbb + 1): COLOR bac, frg: PRINT gout$; : gout = VAL(qout$): GOTO TRAPP:
CHANGEU:
* e \/}'{ANG[NG UN[I EPIPESRERRLBLLLCECEOED

LOCATE 6, 35: COLOR bac, frg
n=n+LIPn=5THENn=1
ON n GOTO 26, 27, 28, 29
26 qoutCP = 1: qout!UNIT$ = " Bww/hr " GOTO 25
27 qowtCF = 1/1055: qowtUNITS = "Jhr " GOTO 25
28 qowtCH = 1000000!: qoutUNITY = " MM Btu/hc " GOTO 25
20 gowtCF = 3412.3% qoutUNITS = * kW " GOTO 25
DATAF:
gout = gout * goutCF

T ERERILARINNNDORICEEOR g0 [S IN Bru/hot e esstasasannnn

LOCATE 6, (3 + bbb + 1): COLOR frg, bac: PRINT SPACES$(8)
LOCATE 6, (3 + bbb + 1): PRINT gout§
LOCATE 6, (3 + bbb + 12): PRINT qontUNIT$

END SUB

SUB inptaapp (taapp, taapp$, 12appUNITY, trap$) STATIC

ELETS LR YT sanens

' THIS PROGRAM 1S USED TO INPUT APPROACH TEMPERATURE IN ABSORBER (taapp)
' IN TABULAR FORMAT

[ETYS LRI 2722 EXTTRY

LOCATE 11, 38: COLOR bac, frg: PRINT SPACES(8)
LOCATE 11, 38: PRINT taapp$
LOCATE 11, 51: COLOR frg, bac

40



ta3appCK = 1
388 LOCATE 11, 51: PRINT taappUNITS
398 rep$ = ™
WHILE trap$ = ™
trap$ = INKEY$S
WEND

IF ASC(trap$) = 8 THEN
taapp$ = *: taapp = & LOCATE 11, 38: COLOR bac, frg: PRINT SPACES(8)
GOTO 398
BND IF
1F ASC(trap$) = 9 OR ASC(trap$§) = 13 OR ASC(trap$) = 27 THEN GOTO DATAIIS:
1F trap$ = “A" GOTO CHANGEUNIS:
1F ASC(tcap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 398
1F LEN(taapp$) < § THEN
taapp$ = taapp$ + trap$
LOCATE 11, 38: COLOR bac, frg: PRINT taapp$; : taapp = VAL (taapp$): GOTO 398

ELSE
CALL noise
GOTG 398
END IF
CHANGEUNIS:

) seseseAsssRRARROR SRR L A NGING UNITS

LOCATE 11, 51: COLOR bac, frg
n=n+1Fne3THENn =1
ON n GOTO 418, 428
418  tasppCF = 1: taapplUNITS = " Deg. #': GOTO 388
428  taappCF = 2: taappUNITS = * Deg. C: GOTO 388
DATAHS:

» J'.'.!G"‘.C..t.mapp IS IN DEGREES Fﬂ't‘l"'.'lt"l'l'l."ti
IF taappCF = 2 THEN taapp = (1aapp * 1.8)

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

LOCATE 11, 38: PRINT taapp$

LOCATE 11, 51: PRINT t3appUNITS$

END SUB

SUH inptcain (teain, teains, teainUNITS, trap$) STATIC

> THIS PROGRAM IS USED TO INPUT COOLING WATER TEMPERATURE ENTERING THE
' ABSORBER (teain) [N TABULAR FORMAT

[z

LOCATE 13, 53: COLOR bac, frg: PRINT SPACES(8)
LOCATE 13, 53: PRINT tcain$
LOCATE 13, 66: COLOR frg, bac

teainCF = 1
3899 LOCATE 13, 66: PRINT tcainUNITS
3099 irap$ = v
WHILE trap$ = *
trapd = INKEY$
WEND

IF ASC(trap$) = 8 THEN
teain = "2 icain = 0: LOCATE 13, 53: COLOR bac, frg: PRINT SPACES(8)
GOTO 3999
END IF
IF ASC(irap$) = 9 OR ASC(trap$) = 13 OR ASC(trap$) = 27 THEN GOTO DATAH9Y:
IF trap$ = "A* GOTO CHANGEUNI99:
IF ASC(trap$) < 46 OR ASC(irap$) > 57 OR ASC(trap$) = 47 GOTO 3999
IF LEN(tcain$) < $ THEN
teain$ = tcaia$ + trap$
LOCATE 13, $3: COLOR bag, frg: PRINT teain$; @ teain = VAL(teaing): GOTO 3999
ELSHE
CALL ooise
GOTO 3999
END IF
CHANGEUNI99:

> rersrsrrerernanarasrCLANGING UNITS .

LOCATE 13, 66: COLOR bac, {rg
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n=n+1LIFn=3THENR =1

ON n GOTO 4199, 4299
4198  tcainCF = 1: tcainUNITS = ® Deg. F: GOTO 3899
4299  1eainCF = 2: tcainUNITS = * Deg. C*: GOTO 3899
DATAH?:

’ ......l'bo.'.'.t@in ls [N DEGREB F......"Q..“.‘C'#k#l’lt
IF teainCF = 2 THEN tcain = (tcain ® 1.8) + 32

LOCATE 13, 53: COLOR frg, bac: PRINT SPACES$(8)

LOCATE 13, §3: PRINT tcain$

LOCATE 13, 66: PRINT tcainUNIT$

END SUB

SUB inptcapp (tcapp, tcapp$, teappUNITS, trap$) STATIC

> o

* THIS PROGRAM IS USED TO INPUT APPROACH TEMPERATURE IN CONDENSER (tcapp)
' IN TABULAR FORMAT

LOCATE 8, 38 COLOR bac, frg: PRINT SPACE$(8)
LOCATE 8, 38 PRINT tcapp$
LOCATE 8, 51: COLOR frg, bac
teappCR = 1
385 LOCA'IRE 8, 51: PRINT teappUNITS
395 tapd ="
WHILE trap$ = ™
trap$ = INKEY$
WEND

IF ASC(trap$) = 8 THEN
teapp$ = ™ tcapp = 0: LOCATE 8, 38: COLOR bac, frg: PRINT SPACES$(8)
GOTO 395
END IF
IF ASC(trap}) = 9 OR ASC(trap$) = 13 OR ASC(irap$) = 27 THEN GOTO DATAHS:
IF trap$ = "A" GOTO CHANGEUNIS:
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 395
1F LEN(tcapp$) = S THEN
teapp$ = tcapph + trap$
LOCATRE 8, 38: COLOR bac, frg: PRINT tcapp$; : tcapp = VAlL({tcapp$): GOTO 395

ELSE
CALL ncise
GOTO 395
ENID IF
CHANGEUNIS:

¥ QQQ"O'0'.’..“..""QCHANGING UNH‘S

LOCATE 8, 51: COLOR bac, frg
n=n+1IFn=3THENn=1
ON n GOTO 418, 425

415 tcappCF = 1: teappUNIL$ = " Deg. F*: GOTO 385

425 teappCF = 2: teappUNITS = " Deg. C": GOTO 385

DATAHS:

»ewssnracensnesei s IS [N DEGREES Frsrsssteceroscoscacrens
IF tcappCF = 2 'THEN tcapp = (tcapp * 1.8)

LOCATE 8 3% COLOR fcg, bac: PRINT SPACES$(8)

LOCAE 8, 33: PRINT tcapp$

LOCATE 8, 51: PRINT tcappUNITS

END SUB

SUB inptewin (tewin, towin$, tewinUNITS, trap$, ccc) STATIC

s a0 sseteoEERS

* THIS PROGRAM IS USED TO INPUT CONDENSER WATER INLET TEMPERATURE (tewin)
' IN TABULAR FORMAT

’ . sreen

LOCATE 7, (3 + cce + 1): COLOR bac, frg: PRINT SPACES$(8)
LOCATE 7, (3 + ccc + 1): PRINT tewin$

42



LOCATE 7, (3 + ecc + 12): COLOR frg, bac
tewinCF = 1
38 LOCATE 7, (3 + ccc + 12): PRINT towinUNIT$
39 wapp ="
WHILE trap$ = =

trap$ = INKEY$
WEND

IF ASC(trap$) = 8 THEN
tewind = *:'towin = 0: LOCATE 7, (3 + cce + 1): COLOR bae, frg: PRINT SPACES(8)
GOTO 39
END IF
1F ASC(trap$) = 9 OR ASC{trap$) = 13 OR ASC(trap§) = 27 THEN GOTO DATAH:
IF tap = "A" GOTO CHANGEUNI:
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 39
IF LEN(towin8) < 5 THEN
towin$ = towin$ + trap$
LOCATE 7, (3 + cce + 1): COLOR bac, frg: PRINT tewin$; : towin = VAL(tewing): GOTO 39

ELSE
CALL noise
GOTO 39
ENDIF
CHANGEUNE

> eavAvirevestheranats e LT ANGSING UNILS

LOCATE 7, (3 + cec + 12): COLOR bag, frg
n=n+LFa=3THENn =1
ON n GOTO 41, 42

41 tewinCF = 1: tewinUNITS = * Deg. F": GOTO 38

42 tewinCF = 2: tewinUNITS = " Deg. C*: GOTO 38

DATAH:

13 t"lt‘i.l‘i.‘.‘mn [s IN DEGRE% F..‘l.l.ttﬂ.lt“!'l"tl..
IF tewinCF = 2 THEN tewin = (towin * 1.8) + 32

LOCATE 7, (3 + ccc + 1): COLOR frg, bac: PRINT SPACES(8)

LOCATE 7, (3 + coc + 1): PRINT tewin$

LOCATE 7, (3 + cce + 12): PRINT tewinUNITS

END sUB

SUB inptdapp (tdapp, tdapp$, tdappUNITS, trap$) STATIC

»

' THIS PROGRAM IS USED TO INPUT APPROACH TEMPERATURE IN DESORBER (tdapp)
' IN TABULAR FORMAT

LOCATE 10, 38: COLOR bac, frg: PRINT SPACES(8)
LOCATE 10, 38: PRINT tdapp$
LOCATE 19, 51: COLOR frg, bac
tdappCF = 1
387 LOCATE 16, 51: PRINT tdappUNIT$S
397 traph =~
WHILE trap$ = ™
trap$ = INKEYS
WEND

TR ASC(trap$) = 8 THEN
tdapp$ = = tdapp = 0: LOCATE 10, 38: COLOR bac, frg: PRINT SPACES(S)
GOTO 397
END IF
IF ASC(trap$) = 9 OR ASC(irap$) = 13 OR ASC(irap$) = 27 THEN GOTO DATAHT:
IF trap$ = "A" GOTO CHANGEUNIT:
IF ASC(trap$) < 4 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 397
IF LEN(1dapp$) < § THEN
tdapp$ = tdapp$ + trap$
LOCATE 10, 38: COLOR bac, frg: PRINT tdapp$; : tdapp = VAL(tdapp$): GOTO 397

ELSE
CALL noise
GOTO 397
END IF
CHANGEUNLT:

P AsaRsasasakhasravens e CLIANGING UNITS***



LOCATE 10, 51: COLOR bac, frg
n=n+LFn=3THENa=1
ON n GOTO 417, 427

417  tdappCF = 1: tdappUNII3 = " Deg. F*: GOTO 387
427  tdappCP = 2: tdappUNITS = * Deg. C": GOTO 387
DATAH?:

A cam.oo.tc.toaoomapp ls ]N D[?‘(?'REFAS F"t.tttt"'t'.'...itt.tt
IF tdappCF = 2 THEN tdapp = (tdapp ® 1.8)

LOCATE 10, 38: COLOR frg, bac: PRINT SPACES(8)

LOCATE 10, 38: PRINT tdapp$

LOCATE 10, 51: PRINT tdappUNITS

END SUB

SUB inptdeso (tdeso, tdeso$, tdesoUNITS, trap$) STATIC

* THIS PROGRAM IS USED TO INPUT DESORBER TEMPERATURE (tdeso)
* IN TABULAR FORMAT

>

entertdeso:

LOCATE 14, 27: COLOR bac, frg: PRINT SPACES(8)
LOCATE 14, 27; PRINT tdeso$
LOCATE 14, 46: COLOR frg, bac
tdesoCF = 1
3898 LOCATE 14, 40: PRINT tdesoUNITS
3998 trap$ =™
WHILE trap$ = ™
trap$ = INKEY$S
WEND

IR ASC(trap$) = 8 THEN
tdeso$ = " tdeso = ¢: LOCATE 14, 27: COLOR bag, frg: PRINT SPACES(8)
GOTO 3998
END IF
IF ASC(trap$) = 9 OR ASC(trap$) = 13 OR ASC(trap$) = 27 THEN GOTO DATAHYS:
IF trap$ = "A" GOTO CHANGEUNI98:
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC{trap$) = 47 GOTO 3998
IF LEN(tdeso$) < 5 THEN
tdeso$ = tdesc$ + trap$
LOCATRE 14, 27: COLOR bac, frg: PRINT tdeso$; : tdeso = VAL(tdeso$): GOTO 3998

ELSE
CALL noise
GOTO 3998
END IF
CHANGEUNI%8:

s #ssonsnnrnssssssesere s CLIANGING UNITSH St resseessssnrronncsy

LOCATH 14, 40: COLOR bac, frg
n=n+LIFn=3THENn=1
ON n GOTO 4198, 4298
4198  tdesoCF = 1: tdesoUNITS = " Deg, F: GOTO 3898
4298 1desoCF = 2: tdesoUNITS = " Deg. C": GOTO 3898
DATAHYS:

+ v«»aotssﬁatovﬂmumo !S ]N DEGREES F‘icvtvl"ttwttotottttttt
IF tdesoCl = 2 THEN tdesc = (tdeso * 1.8) + 32

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

LOCATE 14, 27: PRINT tdeso$

LOCATE 14, 40: PRINT tdesoUNITS

END SUB

SUB inptcapp (teapp, tcapp$, teappUNITS, trap$) STATIC

’ xew s 280

* THIS PROGRAM 15 USED TO I[NPUT APPROACH TEMPERATURE IN EVAPORATOR (teapp)
>IN TABULAR FORMAT

sorco .
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LOCATE 9, 40: COLOR bae, frg: PRINT SPACES(8)
LOCATE, 9, 40: PRINT trapp$
LOCATE 9, 53: COLOR frg, bac
teappCF = 1
386 LOCATE 9, 53: PRINT teappUNITS
396 tap$ = *
WHILE trap$ = ™
trap$ = INKEY$S
WEND

IF ASC(irap$) = 8 THEN
teappS = ™ teapp = & LOCATR 9, 40: COLOR bac, frg: PRINT SPACES(8)
GOTO 396
END IF
{F ASC(trap$) = 9 OR ASC(irap$) = 13 OR ASC(trap$) = 27 THEN GOTO DATAHS:
IF trap$ = "A" GOTO CHANGEUN]Ié:
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 396
IF LEN(teapp$) < 5 THEN
teapp$ = teapp$ + trap$
LOCATE 9, 40: COLOR bag, feg: PRINT teapp$§; : teapp = VAL(teapp$): GOTO 396

ELSE
CALL noise
GOTO 396
END IF
CHANGEUNIS$:

) perReasrEasRReResaxe s CITANGING UNITS

LOCATE 9, 53: COLOR bac, frg
n=p+1L[Fn=3THENAn=1
ON n GOTO 416, 426

416  teappCF = 1: teappUNIT$ = * Deg. F: GOTO 386

426  teappCF = 2: teappUNITS = " Deg, C: GOTO 386

DATAHS:

’ Ci.ﬁt‘i.t.iﬁlﬁkmt’p ]S IN DEGREFS F‘l..’.’."I'.“'C“ﬁ.‘.‘
IF teappCF = 2 THEN teapp = (teapp * 1.8)

LOCATE 9, 40 COLOR frg, bac: PRINT SPACES$(8)

LOCATT 9, 40: PRINT teapp$

LOCATE 9, 53: PRINT teappUNITS

END SUB

SUN inpthxapp (thrapp, thuapp$, thxapplUNITS, tcap$) STATIC

' THIS PROGRAM 18 USED TO INPUT APPROACH TEMPERATURE IN SOLUTION HEAT
' EXCHANGER (thzapp) IN TABULAR FORMAT

LOCATE. 12, 53: COLOR bar, frg: PRINT SPACES(8)
LOCATE 12, 53: PRINT thuapp$
LOCATE 12, &: COLOR frg, bac
thxappCh =
389 LOCATE 12, 66: PRINT threppUNITS
399 usph = ™
WHILE trap§ = ™
trap$ = INKEYS$
WEND

18 ASC(irap$) = 8 THEN
thxapp$ = “ theapp = 0: LOCATE 12, 53: COLOR bac, frg: PRINT SPACES$(8)
GOTO 399
BND IR
IF ASC{irap$) = 9 OR ASC(trap3) = 13 OR ASC(teap$) = 27 THEN GOTO DATAH%:
IF trap$ = "A" GOTO CHANGEUNIS:
1F ASC(trap$) < 46 OR ASC(trap$) » 57 OR ASC(trap$) = 47 GOTO 399
IF LEN(tbxapp$) < 5 THEN
thxapp$ = thxapp$ + trap$
LOCATRE 12, 53: COLOR bac, frg: PRINT thxapp$; : thxapp = VAL(thaapp$): GOTO 399

ELSE
CALL notse
GOTC 399
END IF
CHANGEUNI9:
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s eseerresesensernserrts CLHANGING UNITS

LOCATE 12, 66: COLOR hac, [rg
n=n+1IFn=3THENn=1
ON n GOTO 419, 429
419  thaappCF = 1: thxappUNITS = " Deg. F": GOTO 389
429  theappCPR = 2: thrappUNITS = " Deg. C: GOTO 28¢
DATAH9:

’ Qo'ltﬁﬁﬁﬁﬂﬁﬂtttmpp ls lN D%REB F.‘t't.ﬂ'ﬂ"l.tt..h‘t.."
IF thxappCF = 2 THEN thxapp = (thxapp * 1.8)

LOCATE 12, 53: COLOR frg, bac: PRINT SPACES$(8)

LOCAIE 12, 53: PRINT thxapp$

LOCATE 12, 66: PRINT thaappUNITS

END SUB

SUB INPTWASTE (twaste, twaste$, twasteUNITS, trap$, asa) STATIC

' THIS PROGRAM 1S USED TO INPUT THE WASTE INLET TEMPERATURE (twaste}
' IN TABULAR FORM

re

LOCATE S, (3 + aaa + 1): COLOR bac, frg: PRINT SPACES$(8)
LOCATE §, (3 + aaa + 1): PRINT twaste$
LOCATE 5, (3 + aan + 12): COLOR frg, bac

twasteCF = 1
3800 LOCATES, (3 + aaa + 12): PRINT twastcUNIT$
3900 trap$ ="
WHILE trap$ = ™
trap$ = INKEYS
WEND

[F ASC(trap$) = 8 THEN
twaste$ = ™ twastz = 0: LOCATE 3, (3 + aaa + 1): COLOR bac, frg: PRINT SPACES(8)
GOTO 3900
END IF
IF ASC(trap$) = 9 OR ASC(trap$) = 13 OR ASC(trap$) = 27 THEN GOTO DATAH2:
IF trap$ = "A" GOTO CHANGEUNI2:
[F ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$§) = 47 GOTO 3900
IF LEN(twaste$) < 5§ THEN
twaste$ = twaste$ + trap$
LOCATE 5, (3 + 2aa + 1): COLOR bag, frg: PRINT twaste$; : twaste = VAL{twaste$): GOTO 3900
ELSE
CALL noise
GOTO 3960
END IF
CHANGEUNI2:

' “"‘Vnﬁl&'&'}#‘ﬂtﬂﬁ’lm’OC}{ANGXNG UN[’I‘E‘- axa

LOCATE S, (3 + ccc + 12): COLOR bac, frg
n=n+1IFn=3THENn =1
ON n GOTO 4100, 4260

4100  twasteCF = 1: twastelUNIT$ = " Deg. F*: GOTO 3800

4200 twasteCF = 2: twaste!lINITS = " Deg. C: GOTO 3800

DATAH2:

esseessrnnnponostae IS [N DEGREES F ****+ssrarsrocerseass
IF twasteCF = 2 THEN twaste = (twaste * 1.8) + 32

LOCATE S, (3 + 2aa + 1): COLOR frg, bac: PRINT SPACE$(8)

LOCATE S, (3 + aaa + 1): PRINT twaste$

LOCATE S, (3 + aaa + 12): PRINT twasteINITS

END SUB

SUB logoHA

SCREEN ¢

COLOR 14, 1
CLS
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» seroresssansroneassancar Pany Amplifier (HA)

* Define a viewport and draw a border around it:
VIRW (29, 20)-(639, 199), , 1

* Redefine the coordinates of the viewport with logical
* coordinates:

WINDOW (9, 8)-(10, 16)

t REREAENSSHEKORES Dm['.x’t C()olaﬂt Flw Di(ectiont“....‘.'."",
LINE (5.1, 89)-(5.4, 89)

LINE -(5.15, &8)

LINE (5.4, 8.9)-(5.25, 9)

LINE {5.35, 86)-(5.05, &6)
LINE-(5.2,&7)
LINE (5.05, 86)-(5.2, 8.5)

S ARAvETLEIDOUECGY Ab&)rbcr wa’(e Heat FIOW Difﬁcﬁ@ﬂ“‘.““""....
LINE (5.35, 4.2)-(5.65, 42)

LINE (5.5, 4.1)

LINE (5.65, 4.2)-(5.5, 43)

LINE (5.6, 3.9)-(5.3, 3.9)
LINE ~(5.45, 3.8)
LINE (5.3, 3.9)-(5.45, 4)

teeesossssaterrer Condenser Waste Heat Flow Direction®**>##sssssseses
LINE (2.9, 3.8)-(2.6, 3.8)

LINE (275, 3.7)

LINE (2.6, 3.8)-(2.75, 3.9

LINE (25, 3.5)-(28, 3.5)
LINE -(2.65, 3.4)
LINE (2.8, 3.5)-(2.65, 3.6)

s asesansessssnser Byaporator Coolant Flow Direction *+++sessseseress
LINE (34, 21)-(3.1, 21)

LINE -(3.25, 2.25)

LINE (3.1, 21)-(3.25, 2)

LINE (3,05, 1.8)-(3.35, 1.8
UNE (32, 1.T)
LINE (335, 1.8} (3.2, 1.9)

> #asakaassss Plow Dicection of Refrigerant leaving the Condenser *#*#*****
LINE (1.25, 2.4)-(1.25, 27)

LINS -(1.29, 29)

LINE (1.25, 2.1)-(1.21, 29)

LINE (125, <125, 1)
LINE -(1.29, 1.2)
LINE (125, 1)-(1.21, 1.2)

* wasassnaras Blow Direstion of Refrigerant Leaving the Desorber s*erereress

LINE (225, £.3)-(2.25, §)
LINE -(2.29, 6.2)
LINE (2.25, 6)-(2.21, &2)

LINE (43, 6.5)-(4 9.5)
LINE -(415, 9.9)
LINE (4, 9.5)-(4.15, 9.6)

»esrsvsrsiar Blow Dircction of Solution Entering the Desorber *t?esesssess
LINE (8, 7.7)-(8 8)

LINE -(8.04, 7.8)

LINE (8, B)-(7.96, 7.8)

LINE (8, 4.7)-(8, 5)
LINE -(8.04, 4.8)
LINE (8 5)-(7.96, 4.8)

» weassrvaras Qow Direction of Solution Leaving the Desorber *t#938s3ntse
LINE (7.2, 7.7)-(7.2, 1.4)

LINE -(7.24, 7.6)

LINE (7.2, 7.4)-(7.16, 7.6)
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t sssssnseres Pl Direction of Refrigerant entzeing the Absorber #3200 csess
LINE (45, 3)-(45, 3.3)

LINE -(4.54, 3.2)

LINE (4.5, 3.3)-(4.46, 3.2)

LINE (47, 4.7)-(5, 47)
LINE ~(435, 4.6)
LINE (5, 4.7)-{4.85, 4.8)

P EEEEEE IR AN F‘w Dimn Of Solution uaving '_bc Absorbel‘ PESBERADERINRD
LINE (675, 2.5)-(6.75, 2.2)

LIME -(679, 2.4)

LINE (675, 22)-(6.71, 2.4)

AR LLITIS ST 2 DCSO[bC( EAAR S 22 )
LINE (5.5, 9.9)-(7.5, 99), , B

LINE (7.5, 7.9), , B

LINE -(5.5, 7.9), , B

LINE -(5.5, 9.9),, B

P RARBBHIGATTOTEINN Dmrbcr C()OIE[‘t AESEBRESLELEBIOT
LINE (5, R6)-(7, 86),, B

LINE -(7,89), ,B

LINE -5, 89),, B

AR AT IITELEEET 2 Si)luﬁon in Dcsod)el’ PRAREZETRDOENESRNE
LIMI (5.5, 83)-(7.5, 83), , B
PAINT (65, 8.1), 2, 14

tersasensesessses Rofrigerant Leaving the Desorber L T T ]
LINE (2.25, 4.75)-(2.25, 9.5), , B

LINE -(5.5, 9.5, , B

LINE (2.25, 4.75)-(225, 4.2)

LINE -(2, 4.2)

T REXINIRAESCLEEON So|u(.ion Eﬂlel‘lng ‘bc Dcﬁofbcr TIXERRRBERELECEE R
LINE (5.4 9.7)-(8 9.7),, B

LINE -(8 1.65), , B

LINE -(7.125, 1.65), , B

LINE (5.6, 9.7)-(5.65, 9.6)
LINE (.6, 9.7)-(5.55, 9.6)

LINE (6.1, 9.7)-(6.15, 9.6)
LINE (6.1, 9.7)-{6.05, 9.5)

LINE (6.6, 9.7)-(6.65, 9.6)
LINE (66, 9.7)-(6.55, 9.6)

LINE (7.1, 9.7)-(7.15, 9.6)
LINE (7.1, 9.7)-(7.05, 9.6)

P asssdNNRNSRERTORE Soluﬁc)n Lé:aving mc Absorbcr PERFRREREIBERRSERT R
LINE (6.75, 3.2)-(6.75, 1.25), , B
LINE -(7.125, 1.25), , B

v arrsenesecsscess Qolition Leaving the Desocber T e R T Y

LINE (7.2, 7.9)-(7.2, 5.2),, B

LTS 2 ST LS ELELLER S LS Throttled Vﬂh’c (Absorber) FEATESBEDRRCRCRCARREATA X
LINE (7.1, 5.2)(7.3, 5.2)., B

LINE (7.2, 4.9)

LINE «(7.1, 5.2)

PAINT (7.2, 4.99), 6, 14

LINE (7.1, 46)-(7.3, 46), , B
LINE (7.2, 4.9)

LINE -(7.1, 4.6)

PAINT (7.2, 4.7), 6, 14

AR IIIIIATI AR 2223 Y L) ’I“hl-olucd vah,t (E\/apoi‘a‘ﬂr) FEIBASSSIEIR2R2EEL RS
LINE (2.4, 126, 1),, B

LINE -(2.5,.7)

LINR -(2.4, 1)

PAINT (25, .89), 6, 14

LINE (2.4, 4)-(26, .4),, B
LINE (2.5, .7)
LINE -(2.4, .4)



PAINT (25, .5), 6, 14

I VERARLREREANOIID &K S‘Jlutjon Hcat Exchang“ FEEFERCAEFFAFSREREDRERE
LINE (7, 6.9)-(82, 69),, B

LINE {82, 5.9),, B

LINE -(7, 59),, B

LINE (7, 69), , B

P RESERACEPANSCEES T,ube’ Sb”xﬂ .ln tbe SO‘uﬁon Hea[ E‘xchmge’. .‘t“&"‘tt“lt
LINE (7.125, 6.65)-(8.075, 6.65), , B

LINE (7.125, 64)-(8.075, 6.4), , B

LINE (7.125, 6.2)-(8075, 62), , B

. Absorber
LINE (5.75, 49)-(7.75, 49),, B
LINE -(7.75,32), , B

LINE -(5.75, 3.2), , B

LINE -(5.75, 49), , B

CIRCLE (7.125, 1.25), .175

) ARCLSLTRAEGERRERLRED Su}uﬁon in [he Abgorher ATARBRRARKB KL ASAIE RS
LINE (5.75, 3.6)-(2.75, 3.6), , B
PAINT (6.5, 3.3), 2, 14

P EETEARERCT BRI RARINAT ww I,{ea'_ to the Absorb“ BESTREREARERAARAIE
LINI (5.25, 42)-(7.2, 42),, B

LINE (72, 39),, B

LINE -(5.25, 3.9, , B

1 ORACABAVRRIARAASAREGRS Re[riseran[ entering the Abﬁﬂrbc[ REXELREPSRAREBEERY
LINE (5.75, 4T)-(45, 47, . B

LINE (45, 2.9),, B

LINE (3, 24),, B

P EFRICERENLRECLERR G D E\fapot?ltot BERREEXETRXDRNECREREAN
LINE (15, 26)-(3, 2.6),, B

LINE (3, 1), , B

LINE -(1.5, 1), , B

LINE -(1.5, 2.6), , B

P RESARBVEVERSFETSESON Refrigerant, iﬂ the EVapommr BEEERRREAFLAVERATRIS S
LINE (15, 23)-3, 23),, B
PAINT (25,2), 7, 14

AR ETETIRL LIPS FA 7S 2] Coolant in lhc Evapol'dtot BRSBCEKERCEEAIIFRRS
LINE (3.5, 21)(1.75, 2.1), , B

LINE (175, 1.8), , B

LINE (35, 1.8),, B

> GARERAFETBRESERERTAS Refrigcrant Entering the Evaporator ASAPALERCRNACKEESE

LINE (25, 4)-(25, .075),, B

» avevseamenasneraserd Rofiiporant Bntering the Condenser $¥4#stssessssetes
LINE (2.5, 075)4(1.25, .075), , B
LINE -(1.25, 3.2),, B

I ARARIOERBE R EREONI IR Condl’n&et BETEXEAAEERRRAF LRSI LR
LINE (1, 44)-(2, 44),, B

LINE -2, 32),, B

LINE -(1, 3.2), . B

LINE (2, 44), , B

1 AVERARL A O EERIANCDERK Rcfﬁgﬂ‘aﬁt in ‘he C»Ondensef SEREEERCERRILFSNESL S
LINE (1, 3.4)-(2 34), , B
PAINT (15, 3.3), 7, 14

P ARINIGLLREDCATLTHRRD WM‘C }{eﬂt in !he Condenﬂer FERECETTRRCXRADANLRL
UINE (3, 3815, 38), , B

LINE (15, 3.5), , B

LINE (3, 35),, B

P ARNCRBECHRNEDEINNEI R useﬂd of Lhe Figu[‘e EEERFRCAEATALEEL R AN
LANE (.05, 9.99)-(:25, 9.99), , B

LINE -(.25, 8.79), , B

LINE -(.05, 0.99), , B

LIME (.95, 9.99),, B

PAINT (.15, 9.86), 2, 14
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LINE (.05, 9.3)-(.25, 93, , B
LINE (.25, 9.1),, B

LINE (.05, 9.1),, B

LINE -(.05, 9.3),, B

PAINT (.15, 9.2), 7, 14

LINE (.05, 8.05)-(.25, 8.05), , B
LINE -(.15, 835)

LINE -(.65, 8.05)

PAINT (15, 815), 6, 14

LINE (.05, 8.65)-(.25, 865), , B
LINE (.15, &35)

LINE -(.05, 8.65)

PAINT (.15, 85), 6, 14

LOCATE 1, 2: PRINT CHRS$(218)

LOCATE $, 2: PRINT CHR$(192)

FOR j = 1 TO 15: LOCATE 1, 2 + j: PRINT CHRS$(196): NEXT j
FOR j = 1 TO 15: LOCATE 5, 2 + j: PRINT CHR$(196): NEXT j
FOR j = 1 TO 3: LOCATE 1 + j, 17: PRINT CHR$(179): NEXT j
FOR j = 1TO 3: LOCATE 1 + j, 2: PRINT CHR$(179): NEXT j
LOCATE 1, 17: PRINT CHR$(191)

LOCATE §, 17: PRINT CHR$(217)

LOCATIE 2, 6

PRINT "Solution”

LOCATE 3, 6

PRINT "Refrigerant”

LOCATE 4, 6

PRINT “Throttie”

LOCATE 1, 5¢

PRINT "Desorbec”

LOCATE 8, 10

PRINT "Condenser”

LOCAIE 14, 25

PRINT "Evaporator”

LOCATE 7, 47

PRINT “Absorber”

LOCATE 5, 69

PRINT "Sotution”

LOCATE 6, 6%:

PRINT * Heat"

LOCATE 7, 69

PRINT "Exchangec”

LOCATE 18, 4

PRINT "Schematic of Chemical Heat Pump (HA)"

LOCATE 23, 27

PRINT "Press any key to continue”

pause$ = INPUT$(1)

CLS : SCREEN 0

END SUB

SUB logoTA
SCREEN 9
COLOR frg, bac
CLs

> #seassranisassevsacss Tomperature Amplifier (TA) SEIERICOLETIRRACERICEES

' Define a viewport and draw a border around it:
VIEW (20, 20)-(639, 199),, 1

> Redzfine the coordinates of the viewport with logical
' coordinates:

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

T RHENRRFESIOIDINES AbSOber CI)O‘anl FIUW Direc'jontlktaﬁ‘o.t.tttto
LINE (5.1, 8.9)-(5.4, 8.9)

LINE -(5.25, 8.8)

LINE (5.4, 8.9)-(5.25, 9)

LINE (5.35, 8.6)-(5.05, 86)
LINE -(5.2, 87)
LINE (5.05, 8.6)-(5.2, 85)

AL TETSTYR AL EL L) DesDrbCr wﬂl[e Hcat FIQW Direcdon""""""""
LINE (5.35, 4.2)-(5.65, 42)



LINE (5.5, 41)
LINE (5.65, 42)5.5, 43)

LINE (5.6, 3.9)-(5.3, 3.9)
LINE -{5.45, 3.8)
LINE (5.3, 3.9)-(5.45, 4)

P ARBCATACAGADER S Evapomml- w&te Hcat Fk,w ])il’?ecﬁnn"""""”“”
LINE (29, 18)-(2.6, 3.8)

LINE (275, 3.7)

LINE (2.6 3.8)-(275, 3.9)

LINE {25, 3.5)-(28, 3.5)
LINE -{2.85, 3.4)
LINE (28, 3.5)-(2.65, 3.6)

N REELOEENGYARIRER Cﬂndcﬂm C()(’hnt Flaw Difeclioﬂ"""""“'*"
LINE (3.4, 21)-(3.1, 21)

LINE -(3.25, 2.25)

LINE (3.1, 21)-(3.25, 2)

LINE (3.05, 18)-(3.35, 1.8)

LINE (32, 17)

LINE (335, 18)-(32, 1.9)

» ssesexereve Plow Direction of Refrigerant Leaving the Condenser **¥+++>++
LINE (2.5, £.35)-(25, 1.65)

LINE (254, 1.25)

LINE (25, 1.05)-(2.46, 1.25)

v eererrensss Doy Direction of Refrigerant Entering the Evaporator $*#3*%+++
LINE (1.25, 2.6)-(1.25, 2.9)

LINE -(1.29, 27)

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

LINE (1.25, .7)-(1.25, 1)
LINE -(1.28, B)
LINI (1.25, 1)-(1.21, .8)

+ sessassecar Ploy Direction of Refrigerant Entering the Absorber *esetteres
LINE (2.25, $)-(2.25, 6.3}

LINE (2.29, 6.1)

LINE (2.25, &3)-(2.21, 6.1)

LINE (4, 95)-(43, 2.5)
LINE -(415, 9.4)
LINE (4.3, 9.5)-(4.15, 9.6)

reresevenses iy Direction of Solution Entering the Absorber ¢¥s3svexssss
LINE (8 7.7 8)

LINE -(384, 7.8)

LINE (8, 8)-(7.96, 7.8)

LINE (8, 475, %)
LINK (804, 4.8)
LINE (8, 5}-(7.96, 4.5)

v sasexcrces® Floy Direction of Solution Leaving the Absorber ***2*sessrtas
LINE (7.2, 7.7)-(7.2, 7.4

LAINE -(7.24, 7.6)

LINE (7.2, 7.4)-(7.15, 7.6)

? ednsesnaves Moy Divection of Refrigerant Leaving the Desorber #t4sseatasr
LINE (45, 3.3)-(45,3)

LINE -{4.54 3.2)

LIME (4.5, 3)-(4.44, 3.2)

UINE (5, 4.7)-(47, 47)
LINE -(485, 4.6)
LINE (4.7, 4.7)-(1.55, 48)

» sresseasred fhy Direciion of Solution Leaving the Desorber *#3xeressssss
LIME (875, 2.5)-(475, 2.2)

LINE ~(6.79, 2.4)

LINE (875, 2.2)-(&.71, 2.4)

(R TITIT Absorber
LINE (5.5, 99)-(75, 29}, , B
LINE -(75,79),, B
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LINE -(55, 7.9), , B
LINE -(35, 9.9), , B

LI I I EELL L L LS Abwm Coolant BAPBIEELERODODEGD
LINE (5, 86)-(7, 86), , B

LINE -(7, 89),, B

LINE -5, 89),, B

 masesssssurseses Goltion in Absorber $H+HHISSSSSSETESS
LINE (5.5, 83)-(75, 8.3), , B
PAINT (65, 81), 2, 14

P SSPIRTLLLDEROERE R‘t'rigcmnt Eﬂ(cﬂng me Absf}mr HEREGECEREEFEN
LINE (2.25, 4.75)-(2.25, 9.5), , B
LINE -(5.5, 9.5), , B

1 BERLRRRBRIBAEERE Soluﬁc‘n Eﬂwﬁﬂg Lhc Ahsomr ELELLILITELL L 212
LINE (5.6, 9.7-(8, 9.7, , B

LINE -8, 165),, B

LINE -(7.125, 1.65), , B

LINE (5.6, 9.7)-(5.65, 9.6)
LINE (5.6, 9.T)-(5.55, 9.6)
LINE (6.3, 9.7)-(6.15, 9.6)
LINE (6.1, 9.7)-(6.05, 9.6)

LINE (6.6, 9.7T)-(6.65, 9.6)
LINE (6.6, 9.7)-(655, 9.6)

LINE (7.1, 9.T)-(7.15, 9.6)
LINE (7.1, 9.7)-(7.05, 9.6)

Y a0t PISEERERCR Snluu'on ldcaving thc Dcw[-bcr EEERXZARADSHAIPANES
LINE (6.75, 32)-(675, 1.25),, B
LINE -(7.125, 1.25), , B

T SRS PNNRBROEENER 1 i ALIISLBETORELBRERE
Solution Leaving the Absorber

LINE (7.2, 7.9)-(72, 5.2), , B

IR TIEYY LIS SR 1L I sl ) ’Ihrotucd Vahe CEXEREFCDRLEFCECECRENTARN
LINE (7.1, 5.2-(73,5.2),, B

LINE -(7.2, 4.9)

LINE -(7.1, 5.2)

PAINT (7.2, 4.99), 6, 14

LINE (7.1, 46)-(73, 46), , B
LINE -(7.2, 49)

LINE -(7.1, 4.6)

PAINT (7.2, 4.7), 6, 14

EEEZITL LI AL A TR S Solutjoﬂ }{Cat Exchﬂngcr EEDEIRIDDEREBLCREEERE
LINE (7, £9)-(82, 6.9),, B

LINE -(82, 59),, B

LINE -(7,59), . B

LINE .{7, 6.9),, B

> #wsssesscreeness Tubay Shown in the Solution Heat Exchanger ***00ssess2r2e
LINE (7.125, 6.65)-(8.075, 6.65), , B

LINE (7.125, 6.4)-(8.075, 6.4),, B

LINE (7.125, 6.2)-(8&075,62), , B

P asmeree * Desorber
LINE (5.75, 4.9)-(7.75, 49), , B
IINE -(7.75,3.2),, B

LINE -(5.75, 3.2}, , B

LINE -(3.75, 4.9), , B

CIRCLE (7.125, 1.25), .175

s #33AARESHNENNNE89808 Qoluiinn in the Desorber **o*R R eressetatersn

LINE (5.75, 3.6)-(7.75, 3.6), , B
PAINT (6.5, 3.3), 2, 14

P AFAERXEADINOCERLERRES waSlC Heat to Ihe DCSOrbCf BELORRREBENORTREES
LINE (5.25, 42)-(7.2, 42), , B

LINE -(72, 3.9),, B

LINE -(5.25, 3.9),, B

» asncaseIseeseserense Rofrisarant Leaving the Descrber 21 *ssssssrssrrrve
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LINE (5.75, 4.7)-(45,47),, B
LINK -(45, 24),, B
LINE (3, 24),, B

I YAFBCRISRATAIRARNERER Conﬂeﬂset ERAFERKEEIDRERREQEEERE
LINE (2, 26)-(3, 2.6),, B

LINE {3, 1.4), , B

LINE -2, 14), , B

LINE (2, 26),, B

CIRCLE (25, .5), .175

R LEL L 2 S22 2Lt ET Y Re[rizcmnt in the COﬂdcnsct BEEREKRSEEREARETETkER
LINE (2, 1L6)-(3, 16),, B
PAINT (25, 1.5), 7, 14

P REEKELDVIFRER AR KRR {:Of)lan'. iﬂ "he (‘mdenser FECRCERACREAEEOAEE
UINE (35, 21)-(225, 2.1), , B

LINE (225, 1.8), , B

LINE -(35, 1.8), , B

P AEARZENAISRHRELGOCEE Refn'gcmnt Leav;ng the Cond *
LINE (25, 1.4)(25, .5),, B

) eeenssssakaressosnsr Rofrisarant Hntering the Evaporator *435t#++asresvass

UINE (25, 075)1.25, .075), , B
UINE -(1.25,32),, B

P REAIABRECER 2GRV RTAOR Eva{)omtor SUAPBRETET LS RACTRELS D
LINE (1, 4.75)-(2.5, 4.75), , B

LINE A25,3.2),, B

LINE -(1,3.2),, B

LINE ~(2.5, 475}, , B

I RRARPERIREEARDAAPRES R{'«ffisﬂfant iﬂ Lhe Evapol‘ator FREEREEIIRERERRERERS
LINE (1, 45)-(25, 45),, B
PAINT (1.5, 4), 7, 14

3 HAWAVAREVSBIGARELLERN waste I{mt in 'he E%pot‘alo(’ P TR TAZA IR 22222223223
LINE (3, 3.8)-(1.25, 3.8),, B

LINE (125, 35), , B

LINE (3, 3.5),, B

P ANKRERIVLTERE RS T RGN Legend Of the Figurc REEEEEECEERUAVAES RS
LINE (05, $.99)-(.25, 9.99), , B

LINE .25, 9.79), , B

LINE (.05, 9.79), , B

LANE (05, 9.99),, B

PAINT (.15, 9.99), 2, 14

LIME (.05, 9.3)-(25,9.3),, B
LINE (.25, 6.1), , B

LINE (65, 8.1), , B

LINE (05, 9.3), , B

PAINT (.15, 8.2}, 7, 14

UINIZ (.55, 8.05)-(.25, 8.05), , B
LINE (.15, 8.35)

LINE (.05, 3.05)

PAINT (.15, R15), 6, 14

LINE (.05, R65)-(.25, 8.65), , B
LINE (.15, 835)

LINE -(.05, 8.65)

PAINT (.15, 85), 6, 14

LOCATE 1, 2: PRINT CHR3(218)

LOCATE 5, 2: PRINT CHRS(192)

FOR j = 1 TO 15: LOCATH 1, 2 + j: PRINT CHRS$(196): NEXT j
FOR j = 1TO 15: LOCATE 5, 2 + j: PRIMNT CHR$(196): NEXT j
FOR j = 1T0 3: LOCATE 1 + j, 17: PRINT CHR$(179): NEXT' j
FOR j = 1TO 3: LOCATE 1 + }, 2: PRINT CHRS$(179): NEXT j
LOCATE |, 17: PRINT CHR3(191)

LOCATE 5, 17: PRINT CHRS$(217)

LOCATE 2, 6

PRINT "Solution®

LOCATE 3, 6

PRINT "Refrigerant”

1LOCATE 4,6

PRINT “Throttls"



LOCATRE 1, 5¢
PRINT "Absorbar®
LOCATE 8 10
PRINT "Bvaporatoc”
LOCATE 14, 25
PRINT "Condenser”
LOCATE 7, 47
PRINT "Desocber”
LOCATE §, 69
PRINT "Solution”
LOCATE 6, 69:
PRINT * Heat*
LOCATE 7, 62
PRINT "Exchangee”
LOCATE 18, 4
PRINT “Schematic of Chemical Heat Pump (TA)"

LOCATE 23, 27

PRINT “PRESS ANY KEY TO CONTINUE"
pause§ = INPUT$(1)

CLS : SCREEN 0

END SUB

SUB mainchoicet

' REQUIRED PARAMETERS NEEDED FOR CHOICE #1

,

END SUB

COLOR frg, bac: SCREEN 0

CLS : CALL border: LOCATE 3, 23: PRINT "MASS AND ENERGY BALANCE CALCULATION (TA)"
FOR jjk = 1 TO 40: LOCATE 4, (22 + jjk): PRINT CHR$(205): NEXT jjk

LOCATE 6, 8: PRINT "YOU WILL BE ASKED TO SUPPLY";

LOCATE 8, 8: PRINT "1. RUN IDENTITY %

LOCATE 9, 8: PRINT 2. WASTE HEAT INLET TEMPERATURE (Saturated Steam is assumed)”;
LOCATE 10, 7: PRINT " 2a. WASTE HEAT OUTLET IS ASSUMED TO BE WATER AT INLET TEMPERATURE",
LOCATE 11, 8 PRINT "3. ABSORBER CAPACITY";

LOCATE 12, 8: PRINT "4, CONDENSER WATER INLET TEMPERATURE?

LOCATE 13, 8: PRINT *5. APPROACH TEMPERATURE IN CONDENSER";

LOCATE 14, 8: PRINT *6. APPROACH TEMPERATURE IN EVAPORATOR"

LOCATE 15, 8: PRINT *7.  APPROACH TEMPERATURE IN DESORBER";

LOCATE 16, 8: PRINT "8. APPROACH TEMPERATURE IN ABSORBER";

LOCATE 17, 8: PRINT "9. APPROACH TEMPERATURE IN SOLUTION HEAT EXCHANGER™
LOCATE 18, 8: PRINT "10. COOLING WATER TEMPERATURE ENTERING THE ABSORBER";
LOCATE 19, 8: PRINT “"10a. ASSUME STEAM LEAVING ABSORBER AT SAME TEMPERATURE"
LOCATE 20, 8: PRINT "11. DESORBER TEMPERATURE";

LOCA'(RE 23, 10: PRINT "<F1> -INPUT DATA <ESC> -BACK TO MAIN MENU =

SUB mainchoiceii

' REQUIRED PARAMETERS NEEDED FOR CHOICE #1

END SUB

3y

COLOR frg bac: SCREEN 0

CLS : CALL border: LOCATE 3, 23: PRINT "MASS AND ENERGY BALANCE CALCULATION (HA)"

FOR jjk = 1 TO 40: LOCATE 4, (22 + jjk): PRINT CHR$(205): NEXT jjk

LOCATE 6, 8: PRINT "YOU WILL BE ASKED TO SUPPLY™

LOCATE 8 8: PRINT "1. RUN IDENTITY ",

LOCATE 9, 8: PRINT "2. WASTE HEAT INLET TEMPERATURE TO THE EVAPORATOR®;

LOCATE 10, 8: PRINT “2a. EVAPORATOR WASTE HEAT IS ASSUMED TO BE SATURATED STEAM",
LOCATY 11, 8 PRINT *3. ABSORBER CAPACITY™

LOCATE 12, 8 PRINT "4, COOLING WATER TEMPERATURE ENTERING THE ABSORBER & CONDENSER";
LOCATE 13, 8 PRINT "4a. COOLING WATER IS ASSUMED SATURATED AND USED BY BOTH UNITS";
LOCATE 14, 8: PRINT "5. APPROACH TEMPERATURE IN CONDENSER";

LOCATE 15, 8 PRINT "6. APPROACH TEMPERATURE IN EVAPORATOR™

LOCATE 16, 8 PRINT *7. APPROACH TEMPERATURE IN DESORBER™,

LOCATE 17, 8 PRINT "8. APPROACH TEMPERATURE IN ABSORBER™,

LOCATE 18, 8: PRINT 9. AFPROACH TEMPERATURE IN SOLUTION HEAT EXCHANGER®

'LOCATE 19, 8 PRINT "10. WASTE HEAT INLET TEMPERATURE TO THE DESORBER";

"LOCATE 20, 8: PRINT "10a. DESORBER WASTE HEAT IS ASSUMED TO BE SATURATED STEAM"
LOCATE 23, 10: PRINT "<F1> -INPUT DATA <ESC> -BACK TO MAIN MENU *

SUB MAINMENU
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' MAIN MENU

COLOR frg, bac: SCREEN @ escflag = 0
CLS : CALL border: LOCATE 4 27: PRINT*"MAIN MENU"
FOR Il = 1 TO 20: LOCATE 7, Il + 26: PRINT CHR$(205): NEXT i}

LOCATE 1z, 12 PRINT " <F1> - MASS AND ENERGY BALANCE CALCULATION (TA)%;
TLOCATE 14, 12: PRINT " <F2:> - MASS AND ENERGY BALANCE CALCULATION (HA)Y
LOCATR 16, 12: PRINT " <F6> - EXIT THE PROGRAM";

LOCATE 23, 2 PRINT"KEYS <Fi1>, <F2> & <F6> ARE VALID %

END SUB
SUB mixture
» 'if0'0""1'!&0.*"W()RKING FLUID MrﬂNUO’.’Ct!t““tt"".‘.t
escflag = €

COLOR frg, bac: SCREEN 9

CLS : CALL border: LOCATE 6, 23: PRINT"WORKING FLUID MENU"
FOR I = 17TO 49: LOCATE 7, 11 + 21: PRINT CHR$(205): NEXT I

LOCATE 10, 12: PRINT * <F1» - LiBr / Water Mixture™;

LOCATE 12, 12: PRINT * <F2> - (Li, K, Na) NO3 / Water Mixture™

LOCATE 14, 12: PRINT ® <F3» - Other *** Exit To Main Menu™,

LOCATE 16, 12: PRINT * <F4> - Exit To Main Menu®;

END SUB

SUB noise STATIC

PRerestacsaet USED TO GIVE WARNINGS FOR INVALID ENTRIEGSsesrestreass
' SOUND 200, 4

* SOUNID 300, §

' SQUND 275, 2

' SOUND 259, 4

' SOUND 20, 4

SOUND 300, 2
SOUND 250, 2

END 3UB
SUB preatk (tf, wt, paat) STATIC

> seaneare st YAPOR PRESSURE OF (Li, K, Na) NO3 MIXTURES (psat)***terreres
T=«
a = 106427 + 102088 * wt - 0016266 * wt ~ 2 + 8,93054F-06 * wt ~ 3

B o= 291113 - 13,0305 * wt + 187146 * wt ~ 2- 7.87688E-04 * wt ~ 3
tprime <= (T-B) /a

C = 621147
D = -2886.37
E = -337269.46#¢

logpsat = C + D/ (tprime + 459.67) + E/ (tprime + 459.67) ~ 2
psat = 10 © (logpsat)

?Hsexeavsvanmannase Ry |5 IN paia Y '
’ tt!hyh‘t&'bﬁt)vm IS [N WI% AND T IS IN D]E(;RF‘E‘S F"t'tc'.ttcc.
END sUB

SUB preb2o (i, P)

' Pressure of Saturated Steam (P) in psia
* Desired input is 'T" sat. (Deg. F) to calculate P sat.

N saaa vavsy 113

Te=tf

C = 21147 D = -2886373: E = -337269.46#

LogP = C + D/ (T + 459.72) + E/ (T + 459.72) ~ 2
P =10 ~ LogP

END SUB

SUB preLiBe (tf, wt, psat) STATIC
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* sesssessensVAPOR PRESSURE OF LiBr SOLUTIONS (psat) IN psja®stertsases

T=d

= 200755 + .16976% wt - 3.133362E-G3* wt ™ 2 + 1.97668E-05 *wt ~ 3
B = 321128 - 19.322¢ wi + 374382 * wt ™ 2-.0020637* wt ~ 3
tprime = (T-B)/a

C = 62147
D = -2886.37
B = -337260.46#

logpsat = C + D/ (tprime + 452.67) + B/ (tprime + 459.67) ~ 2
psat = 10 ~ (logpsat)

Tasssrereosersennayy IS [N WI% AND t IS IN DEGREES Reesessrseessrnerss

END SUB

MODULIILBAS

DECLARE SUB denalk (ifl, wt!, rhosoln!)

DECLARE SUB denlibr (1), wt!, rhosoln!)

DECLARE SUB denh2o (tf!, rhoh2o!)

DECLARE SUB condabsin (tcwin!}

DECLARE SUB xhtcatalkHa (hstl, ‘11, wtout!, wtl, bvapor!, wtabsout!)
DECLARE SUB xhtcalLiBrlHA (hat!, T1, wtout!, wt!, hvapor!, wtabsout!)
DECLARE SUB mainchoiceii ()

DECLARE SUB tabdata2 (ESTIDS, mat$, con$, qout!, tewin!, twastedesin!, twasteevapin!, tcapp!, teapp!, tdapp!, taappl, thxapp!)
DECLARE SUB INPTWASTEDES (twastedesin!, twastedesin$, twastedesinlNITS, trap$, aaaa')
DECLARE SUB wasteheatevapin (twastecvapin!)

DECILARE SUB wasteheatdesin (twastedesin!)

DECLARE SUB logoTA ()

DECLARE SUB logeHA ()

DECLARE SUB hxtLiBr (t, wt, hat1!)

DECLARE SURB BoostTalk (P1, wt!, tmax!)

DECLARE SUB abswtoutalk (11, P!, wtout!, wt!)

DECILARE SUB thxoutcalalk (hxt!, wt!, thxout!)

DECLARE SUB xhtealalk (hxi!, [1, wtout!, wt!, hvaper, wtabsin)
DECLARE SUB batalk (T1), wil, hxt!)

DECLARE SUB prealk (tf!, wtl, psat!)

DECLARE SUB hgsuper (psat!, Hg!, tsat!, T, hsuperheat!)
DECIL.ARE SUB TSATH20 (P!, T11)

DECLARE SUB abswtoutLiBr (T, P!, wtout!, wt!)

DECILARE SUB thxoutcalLiBe (hxt!, wt!, thzout!)

DECLARE SUB shitcalLiBr (bat!, T, wtout!, wt!, hvapor, wtabsin}
DECLARE SUB preLiBr (tf!, wt!, psat!)

DECLARE SUB BoostTLiBr (P!, wt!, tmax!)

DECLARE SUB bgwater {tf!, Hg!)

DECILARE SUB hfwater (t!, hf?)

DECLARE SUB preh2o (tf, P!)

DECLARE SUB TCABSIN (tcain!)

DECLARE SUB Tdescrber (tdesol)

DECLARE SUB inpteain {tcain!, tcain$, tcainlINITS, trap$)
DECLARE SUB inptdeso (tdeso!, ideso$, tdesoUNITS, tcap$)
DECLARE SUB wtabs (w18, wt!)

DECLARE SUB desTapp (tdapp!)

DECLARE SUB AbsTapp (taapp!)

DECLARE SUB HXTapp (thxapp!)

DECLARE SUB inptcapg (tcapp!, tcapp$, tcappUNITS, trap$)
DECILARE SUB inpteapp (teapp!, teapp$, teappUNITS, trap$)
DECLARE SUB inptdapp (tdapp!, tdapp$, tdappUNITS, trap$}
DECLARE SUB inptaapp {taapp!, taapp$, taappUNITS, trap§)
DECLARE SUB inpthxapp (thxapp!, thxapp$, thxappUNITS, trap$)
DECLARE SUB condtapp (tcapp!)

DECLARE SUB gvaTapp {teapp!)

DECLARE SUB waterpre (tf, bft, Hgl, psat!, T1!)

DECLARE SUB inptewin {towia!, tewin$, tewinUNITS, trap$, ccc!)
DECLARE SUB INPTWASTE (twaste!, twaste$, twasteUNITS, trap$, aaal)
DECLARE SUB wastcheatin (twaste!)

DECLARE SUB INPgout (gout!, gout$, qoutUNITS, trap$, bbb)
DECLARE SUB RUNID (ESTIDS, trap$)

DECLARE SUB condh2oin (tcwin)

DECLARE SUB gtout (gout)




DECLARE 5UB tabdata (ESTIDS, mat$, con$, qout!, towin!, twante, tcapp, teapp, Wapp, taspp, thxapp, tcain, tdeso)
DECLARE 5UB MAINMENU ()

DECLARE SUB TITLESCR ()

DECLARE SUB mainchoicei ()

DECLARE SUB mixture ()

DECLARE SUB noise ()

DECLARE SUB border ()

COMMON SHARED frg, bac, escflag

frg = 14: bac = 1

SUB gtout (gout) STATIC

* THIS PROGRAM 15 USED TO INPUT CAPACITY (qout) BY INDIVIDUAL
' SCREENS.

escflag = 0
n = 1: gowtCF = 1: qoutUNITY = " Brw/hr ™ qoutunitl$ = qoutUNITS: qout = 0: qouts = ™
REDO:
CLS : CALL border: : LOCATE 6, 10: PRINT "Type in the absorber capacity.Use Function key <F1> to select”
LOCATE 7, 10: PRINT "the proper units for your entry. Press <F9> when finished"

LOCATE 23, 8: COLOR 15, bac: PRINT "<F1>-TOGGLE UNITS <H9>-CONFIRM ENTRY  <ESC»-PREVIOUS MENUY : COLOR (g bac

LOCATE 19, 25: PRINT "Abeorber capacity™,
110 LOCATE 19, 61: PRINT goutUNITS;
trap:
LOCATE 19, 40, 0 trap$ = INKEYS: IF trap$ = ™ GOTO trap:
IF teap$ = *[" GOTO DISPLAY:
IF ASC(trap8) = 8 THEN goutd = ™ gout = 0: LOCATE 19, 47: PRINT * % : GQTO teap:
I8 trap$ = “A" GOTO UNITS:
IF ASC(trap$) = 27 THEN
cocflag = 1
GOTO CONV:
END IF
IR ASC(irap$) < 46 OR ASC({trap$) > 57 OR ASC(trap$) = 47 GOTO trap:
qout = goutd + trapl
LOCATE 19, 47: PRINT VAL(qoui$); : NN = NN + 1: gout = VAL(qout$): GOTQO trap:
DISPLAY:
CLS : CALL border: : LOCATE 12, 16: PRINT "Your Chosen Absorber Capacity is *; gout; * " qoutUNITS
COLOR 15, bac: LOCATE 23, 17: PRINT *  <Fi>- CORRECT <F2>- INCORRECT % : COLOR frg, bac
CHECK:
DTCHECKS = INKEYS: IF OTCHECKS = "A" GOTO CONV:
17 DTCHECKS = "B" THEM gout$ = ™ GOTO REDO:
GOTO CHECK:
UNITS:

P ERErIOIORCLORTRENRNAR RIS CLIANGING UNITS YA 64 vave rssantstarsessrassses

n=n+LiFn=5THENa=1

ON »n GOTO 150, 200, 309, 400
156 gowtCF = 1 qoutUNITS = * Bwhr ™ GOTO 110
200 qoutCF = 1/1055: qoutUNITS = "J/r " GOTO 110
3D qoutCF = 1000000!: qoutUNTIT3 = " MM Bru/he *: GOTO 110
400 qomCF = 341232 qouwtUNITS =" &W " GOTO 110
CONV;

’ w"t'amo'ogcc:woatacuqout S (N Btu/hott4sseosestrensitsssnen

CLS : gout = gout ® qoutCF
END SUB

SUB RUNID (ESTIDS, trap$) STATIC

1 [ e

* SUBROUTINE TO ENTER RUN IDENTIFICATION (ESTIDS)
* COLOR STATEMENTS ARE USED TO REVERSE THE VIDEO WHENEVER THE DATA IS BEING
* ENTERED AT THE PARTICULAR PLACE ON THE SCREEN

y

LOCATE 3, 17: COLOR bac, frg: PRINT SPACES(8)
LOCATE 3, 17: PRINT ESTIDS
11 teap$ = =
WHILE trap$ = =
trap$ = INKEY$
WEND
JF ASC{irap$) = 9 OR ASC(trap$) = 13 OR ASC(trap$) = 27 THEN GOTO DATAA:
IF ASC(irsp$) = 8 THEN ESTIDS = *: LOCATE 3, 17: PRINT SPACE$(8); : GOTO 111
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IF LEN(ESTIDS) < 8'THEN °'USER ALLOWED UP TO 8 SPACES FOR RUN ID
ESTIDS = ESTIDS + trap$

BLSE
CALL noise
GOTO 111
END IF
LOCATE 3, 17: PRINT (ESTIDS$); : GOTO 111
DATAA:

LOCATE 3, 17: COLOR frg, bac: PRINT SPACE$(8)
LOCATE 3, 17: PRINT ES[1D$

END SUB

SUB tabdata (ESTIDS, mat$, con$, qout, towin, twaste, tcapp, teapp, tdapp, taapp, thxapp, tcain, tdeso) STATIC
CLS : COLOR frg, bac

’ "‘"""”‘"”""'Iniu’alizing the parameters®**eto s seaeastacacs

qouty = " towin$ = " twaste$ = " tcapp® = ™ teapp$ = ™ tdapp$ = "
taapp} == ™: thxapp$ = " tcain§ = " tdesof = 7

qout = 0 towin = 0: twaste = §: tcapp = O: teapp = @ tdapp = 0

taapp = Oz thzapp = 0: tcain = 0: tdeso = 0

twasteUNITS = * Deg, F: tewinUNITS = " Deg, F*

qowtUNITS = " Bw/he  “ ESTIDS =™

tcappUNITS = " Deg. F™: teappUNITY = " Deg. F*: tdappUNITS = " Deg, F*
taappUNIT$ = “ Deg F": thxappUNITS = " Deg,

tcainUNITS = * Deg. F*: tdesoUNITS = * Deg. F*

(T L I1)

KEY 1, "A"
n=0

escflag = 0
CLS : CALL border:

>

' TABULAR FORMAT OF THE SCREEN FOR THE DATA INPUT.
' USER COULD TOGGLE UNITS AND COULD EDIT DATA

‘e
LOCATE 3, 3: PRINT "Run Identity:";

LOCATE 3, 36: PRINT "Working Fluid:": ddd = LEN(con$): cec = LEN(" wt%")

LOCATE 5, 3: PRINT *"Waste Heat Inlet Temperature:": aaa = LEN{"Waste Heat Inlet Temperature:")

ILOCATE 6, 3: PRINT "Capacity:": bbb = LEN("Capacity:")

LOCATE 7, 3: PRINT “Condenser Water Inlet Temperature:™ ccc = LEN("Condenser Water Inlet Temperature:”)

LOCATE 5, (3 + aaa + 12): PRINT " Deg, £*

LOCATE 6, (3 + bbb + 12): PRINT " Btu/hr  *

LOCATE 7, (3 + ccc + 12): PRINT * Deg. F*

LOCATE 8, 3: PRINT "Approach Temperature in Condenser:”

LOCATE 8§, 51: PRINT " Deg, F”

LOCATE 9, 3: PRINT "Approach Temperature in Bvaporator:®

LOCATE 9, 53: PRINT * Deg. I~

LOCATE 10, 3: PRINT "Approach Temperature in Desorber:”

LOCATE 10, 51: PRINT " Deg, F*

LOCATE 11, 3: PRINT "Approach Temperature in Absorber:”

LOCATE 11, 51: PRINT " Deg. F

LOCATE 12, 3: PRINT "Approach Temperature in Solution Heat Exchanger:®

LOCATE 12, 66: PRINT * Deg. F

LOCATE 13, 3: PRINT "Cooling Water Temperature Entering the Absorber:”

LOCATE 13, 66: PRINT " Deg, F*

LOCATE 14, 3: PRINT "Desorber Temperature:”

LOCATE 14, 4 PRINT " Deg. F*

LOCATE 23, 3: PRINT "<F1>.TOGGLE UNITS <CR>-TOGGLE DATA  <TAB>-END INPUT  <ESC>-ESCAPE"
teap$ = CHRS$(13)

REM WAITING FOR THE USER TO ENTER A VALUE OR TO TOGGLE BETWEEN INPUTS,ETC,

DECISION:

WHILE trap$ = ™

trap$ = INKEY$
WEND
IF ASC{trap$) = 9 OR ASC(trap$) = 27 THEN
GOTO 12
END 1F

IF ASC(trap$) = 13 THEN
GOTO TOGDATA:
END IF

Y ENRNEEEENNNIAGECRAERENAISIALINLELOSEL R AN sesseerrRRrEnD

* THIS 1S THE PART OF THE CODE WHERE THE USER CAN TOGGLE BETWEEN DATA INPUTS
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TOGDATA:
LOCATE 3, 52: PRINT con$
LOCATE 3, (53 + ddd): PRINT "wt%"
LOCATE 3, (53 + ddd + cez): PRINT mat$
s=n+LFa=12THENn =1
ONnGOTN1,2,3,45 4789 10,11, 12
CALL RUNID(ESTIDS, trap8): GOTO DECISION:
CALL INPFTWASTE(twaste, twaste$, iwasteUNITS, wrap$, aaa): GOTO DECISION:
CALL [NPgout(qnut, qouts, qout!INIT$, trap$, bbb): GOTO DECISION:
CALL inptewinf{owin, tewin$, tewinUNITS, trap$, ccc): GOTO DECISION:
CALL inpteapp(tcapp, wapp$, tecapplUNILE, trap$): GOTO DECISION:
CALL inptespp(teapp, teapp$, teappUNITS, tap$): GOTO DECISION:
CALL inptdapp{tdapp, tdapp$, tdappUNITS, trap$): GOTO DECISION:
CALL inptaapp(taapp, taapp$, taappUNITS, trap$): GOTO DECISION:
CALL wpthzapp(ihxapp, thaapp$, thxappUNITS, trap$): GOTO DECISION:
CALL inptcain(teain, tcaing, tcainUNIT$, trap$): GOTQ DECISION:
11 CALL inptdeso(tdeso, idesa$, tdesoUNTTS, wap$): GOTO DECISION:
12 I8 ASC(trap$) = 27 THEN escflag = 1

D I B N N S

3

END SUB

SUB tabdata2 (ESTIDS, mat$, con§, qout, tewin, twastedesin, twasteevapin, tcapp, teapp, tdapp, taapp, thxapp)

CLS : COLCR frg, boc

v parexesssrssrant e nisializing the paramctem'”‘""""“"‘"“

gouid = " tewin® = ™ tcappd = ™ teapp$ = " tdapp$ = ™

taappy = " thxappl = ™ iwastesvaping = ™

gout = 5 towin = 0: twaste = O: tcapp = 0: teapp = 0: tdapp = 0

taapp = & thampp == 0 twasteevapin = ¢

tewinlUNTTS == * Deg,

qoutlINITS = * Biu/he " ESTIDS = ™

teappUNITS = * Deg. ¥ teappUNITS = " Deg, F™: tdappUNI(3 = " Deg. B
taapplUNITS = * Deg. F: thuappUNITS = " Deg. I

twasteevapinUNITS = " Deg,

, F4resn shErsgacseaLE .
KEY L, A"

n=0

escflag = @

CLS : CALL border

» errees A LT

' TABULAR FORMAT OF THE SCREEN FOR THE DATA INPUT.
' USER COULD TQGGLE UNITS AND COULD EDIT DATA

IRV AP ERERE

LOCATE 3, 3: PRINT *“Run Identity:";
LOCATE 3, 36 PRINT "Working Fluid:": ddd = LEN(con$): eee = LEN(" wt%")
LOCATE 5, 3: PRINT “"Waste Heat Inlet Temperature (evaporator):"; aaa = LEN("Waste Heat Inlet Temperature (evaporator):™)
LOCTATE 6, 3: PRINT "Absorber Capacity:": bbb = LEN("Absorber Capacity:")
LOCATE 7, 3: PRINT "Cooling Water Temperature (absorber & condenser).”: ccc = LEN("Cooling Water Temperature (absorber & condenser):”)
LOCATE S, (3 + aaa + 12): PRINT " Deg, "
LOCATE &, (3 + bbb + 12): PRINT ® Btw/he "
LOCATE T, (3 4 cce + 12): PRINT " Deg. F*
LOCATE 8 3: PRINT "Approach Temperature in Condenser:"
LOCATE 8, 5i: PRINT " Deg. F*
LOCATE 9, 3: PRINT “Approach Temperature in Evaporatac:”
LOCATE 9, 53: PRINT * Deg, F"
LOCATE 19, 3: PRINT "Approach Temperature in Desorber:”
LOCATE 10, 51: PRINT " Deg, B*
LOCATE 11, 3: PRINT "Approach Temperature in Absarber:”
LOCATE 11, 51: PRINT " Deg, I™
LOCATR 12, 3: PRINT "Appcoach Temperalure in Solution Heat Exchanger:”
LOCATE 12, 66: PRINT * Deg,
LOCATE 23, 3: PRINT "<F1>-TOGGLE UNITS  <CR>.TOGGLE DATA  <TAB>.END INPUT <ESC>-ESCAPE";
teap$ = CHRS(13)
REM WAITING FOR THE USER TO ENTER A VALUE OR TO TOGGLE BETWEEN INPUTS,ETC.
DECISIONi:
WHILE teap$ = ™
trap$ = INKEYS
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WEND
1F ASC(irap$) = 9 OR ASC(trap$) = 27 THEN
GOTO 248

END ¥

[F ASC(trop$) = 13 THEN

GOTO TOGDATAI:

END IR

' THIS IS THE PART OF THE CODE WHERE THE USER CAN TOGGLE BETWEEN DATA INPUTS

»

TOGDATAIi:

LOCATE 3, 52: PRINT con$

LOCATE 3, (53 + ddd): PRINT "wt%"
LOCATE 3, (53 + ddd -+ eee): PRINT mat$

n=n+1IFo=10THENn = 1
ON 0 GOTO 239, 240, 241, 242, 243, 244, 245, 246, 247, 248
239  CALL RUNID(ESTIDS, trap$): GOTO DECISIONii:
240 CALL INPTWASTE (twasteevapin, twasteevaping, twasteevapinUNITS, trap$, aaa): GOTO DECISIONii:

241 CALL iNPgout(qout, gout$, qoutUNITS, trap$, bbb): GOTO DECISIONii:

242 CAJLL inptewin(towin, tcwin$, towinUNITS, teap$, ccc): GOTO DECISION!:

243 CALL inpteapp(tcapp, tcapp$, tcappUNITS, trap$): GOTO DECISIONii:

244 CALL inpteapp(teapp, teapp$, tcappUNITS, trap$): GOTO DECISIONii:

245 CALL inptdapp(tdapp, tdapp$, tdappUNITS, trap$): GOTO DECISIONii:

246 CALL inptaapp(taapp, taapp$, taappUNITS, trap$): GOTO DECISIONii:

247 CALL inpthxapp(thxapp, thxapp$, thxappUNITS, trap$): GOTC DECISIONii:

248 IF ASC(tcap$) = 27 THEN escflag = 1
END SUB

SUB TCABSIN (tcaiir) STATIC

' THIS PROGRAM IS USED TO INPUT THE COOLING WATER TEMPERATURE ENTERING THE
* ABSORBER (tcain) BY INDIVIDUAL SCREENS

escflag = 0
CHIINDPS:
ENTPARTS:

» sernse FETEY

* USER COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR
' COULD HSCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR
* ACCEPT THE INPUT BY PRESSING <F9>

*

n = 1 teainCF = 1: teainUNIT$ = " Deg. F *: tcainlNIT1$ = teainUNIT$: teain = 0; tcan$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT “Type in the cooling water temperature entering the absorber. Use Function "
LOCATE 7, 6: PRINT "key <F1> to select proper units for your entry. Press <F9> when finished.”
COLDOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU” : COLOR firg, bac
LOCATE 19, 7: PRINT " Cooling water temperature entering the absarber  *;
PRTUNITS:
LOCATE 19, 65: PRINT teainUNITS;
20008 LOCATE 19, 40, 0: trap$ = INKEYS: IF trap$ = ™ GOTO 20008
IF trap$ = "I" GOTO 21008
IF ASC(trap$) = 8 THEN tcain$ = ™ tcain = 0: LOCATE 19, 55: PRINT " " GOTO 20008
IF trap$ = "A" GOTO CHANGEUNITS:
IF ASC(trap$) = 27 THEN
esiflag = 1
GOTO 21568
END IF
IF ASC(trap$) < 46 OR ASC(trap8) > 57 OR ASC(irap$) = 47 GOTO 20008
tcain$ = teaind + trap$
LOCAR 19, 55: PRINT VAL(tcain$); : teain = VAL(tcain$): GOTO 20008

’ e sseesee

' CONFIRM YOUR TEMPERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR
' INCORRECT INPUT

s » 5 ARRRESEEINTEREINENB RN ENIAESEN

21008 CLS: CALL border: : LOCATE 12, 3: PRINT "Your chosen cooling water temperature entering absorber is *; fcain; " ) teainUNIT$
LOCATE 23, 12: PRINT " <F1>- Correct <F2>-Incorrect

21108 DTCHECKS = INKEYS$: IF DTCHECKS = "A" GOTO 21508
IF DTCHECKS = "B" THEN tcain$ = "™ GOTO ENTPARTS:
GOTO 21108
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> epereaesosswantacs TSI ANGING UNITS OF TEMPERATURRBS *onesesessrvssrsrers

CHANGEUNITS:

n=n+1Fn=3THEND =1

ON n GOTO 21208, 21218
21208 teainCF = 1: teainUNITS = " Deg. F " GOTO PRTUNITS:
21218 teainCF = 2 waimUNTIS = " Deg. C " GOTO PRTUNITS:

’

21508  CLS3 : IF tcainCF = 2 THEN tcain = (tcain * 1.8) + 32

s peavsreranseservavepaain 1S [N DEGRIES B,
END SUR

SUB Terysalk (w, T, tevys, toryacode)

»

' This program determines ihie ceystailization temperature of the (Li, K, Ma) NO3
* solution streams and i€ there is a possibility of cvystaitization it gives a
* warning when the final result i printed.

tecyscode = §
} peaseanseses Crystallization is possible when toryscnde = ] #9erssesseeds

IF wt > 90 THEN

torys = 7.2 % wt - 373

ELSEIF wt <= 90 AND wt = 85 THEN
terys = 153 ¢ wt - 1102

BLSEIN wt <= 85 AND wi > 80 THEN
torys = 5.4 % wt - 2605

ElSH

terys = 855 % wr - 5125

END I

IF texys » T THEN teryscode = 1

END SUB

SUB TerysLiBBr (wi, T, torys, teryacode)

[ TEEY vave tsens Avavaess

* This program detevmises the crystallization temperature of the LiBr solution
" strearny and if thep: is 4 possibility of crystallization it gives a wacning

" when the final resull is printed.
TRETITEL W AER

tecyscode = O

P aRemararaans Crystallzation i3 possible when teryscode = 1 *atresvasare

IF wt > 67 THEN

terys == 15 ¢ wt - 830

ELSEW wi <= 67 AND wt > & THEN
torys = 20 * wt - 1165

ELSEIF wi «= 66 AND wt > 45 THEN
terys = 35 % wt - 2155

ELSEIF wt <= 65 AND wt > 63 THEN
torys = 17.5 % wt - 1016.66657#

ELSE

torys = 10 © wit - 545

END R

IF terys > T THEN tocyscode = 1

END 5UB

SUB Tdesorber (tdeso) STA'IHC

v treree VsrEEELECRRE

*THIS PROGRAM IS USED TO INPUT THE DESORBER TEMPERATURE (tdeso)
' BY INDIVIDUAL SCREENS

ted » rREvEED

eguflag = €
CHUNDP:
ENTPARTY:
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' USER. COULD CHANGE THE UNITS BY PRESSING <F1> KEY OR

' COULD ESCAPE TO PREVIOUS MENU BY PRESSING <ESC> KEY OR

* ACCEPT THE INPUT BY PRESSING <F9>

n = 1: tdesoCR = 1: tdesoUNIT$ = "Degrees B " tdesoUNIT1S = tdesoUNITS: tdeso = O tdeso$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT "Type in the desorber temperature. Usze Function key <F1> to select”

LOCATE 7, 6: PRINT "proper units for your entry. Press <F9> when finished.”
COLOR 15, bac: LOCATE. 23, 7: PRINT “<F1>-TOGGLE UNITS

LOCATE 19, 20: PRINT " Desarber tempecature %
PRTUNITS:
LOCATE 19, 55: PRINT tdesoUNITS;
20009  LOCATE 19, 40, ¢: trap$ = INKEY$: IF trap$ = ™ GOTO 20009
1F trap$ = "T" GOTO 21009

IF ASC(irap$) = & THEN tdeso$ = ™ tdeso = 0: LOCATE 19, 45: PRINT "

IF trap$ = "A" GOTO CHANGEUNITY:
IF ASC(trap$) = 27 THEN
2scflag = 1
GOTO 21509
END IF

IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(keap$) = 47 GOTO 20009

tdeso$ = tdesof + trap$

LOCATE 19, 45: PRINT VAL(tdesoS$); : tdeso = VAL(tdeso$): GOTO 20009

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

* GOTO 20009

* CONTFIRM YOUR TEMPERATURE INPUT PRESS <F1> FOR CORRECT INPUT OR <F2> FOR

* INCORRECT INPUT

> & e

21009 CLS : CALL border: : LOCATE 12 12: PRINT "Your chosen desorber temperature is ", tdeso; " % tdesoUNITS
LOCATE 23, 12: PRINT * <F1>- Correct <F2>-Incorrect.

21109 DTCHECKS = INKEYS: [F DTCHECKS = "A" GOTO 21509
IF DTCHECKS = "B" THEN tdeso$ = ™: GOTO ENTPARTY:
GOTO 21109

v oeeascertsrrrrensis s CLHANGING UNITS OF TEMPERATURE®**¢*ssssrsessssscson

CHANGEUNITS:

n=n0+LIFn=3THENn=1

ON a GOTO 21209, 21213
21209 tdesoCF = 1: tdeaolNITS = "Degrees F " GOTO PRTUNITY:
21219  tdesoCF = 2: tdesoUNITS = "Deégrees C " GOTO PRTUNITS:

Yy . 1EERUNETERNOLEROT

21502  CLS: IF tdesoCF = 2 THEN tdeso = (tdeso * 1.8) + 32
' teﬁtlﬁﬁtlstttQC‘OOOMm IS lN DEGREE_S F‘ﬂI6.0‘&00..0‘3&!4““.““

END SUB
SUB thsoutcalalk (bxt, wt, thzout) STATIC

’ ETs EXTLTLITE)

* ‘This program is used to calculate the temperature of (L4, K, Na) NO3
* mixtuce (thxout in Deg. F) at a given wt% (wt) and specific enthalpy
' {bat in Btu/lbm).

» an sorets sreeetescy LA

alpha = 394.516 - 864996 ®wt + 0628787 *wt ~ 2
beta = 388691 + 3.02719E-03 * wt - 3.80068E-05 * wt ™ 2
thxout = (bxt - alpha) / beta

END 5UB

SUB thxoutcalLiBr (bat, wt, thzout) STATIC

’ £ PEELESERE * * Litd
* This program is used to calculate the temperature of LiBr mixture

* (thxowtt, in Deg, F) at a given wt% (wt) and specific enthalpy

* (fut in Bto/lbm).

202 szoseers

a0 = -1015.07 + 79.5387 * wt - 235802 * wt ~ 2 + 0303158 * wt ™ 3 - 1L.4003B-04 * wt ~ 4
al = 4.68108 - 303777 * wt + 844845803 Swt ™ 2- LOATTZE-04 * vt ~ 3 + 4.801E-07 * wt ~ 4
aZ = -.0049107 + 3.83184E-04 * wt - 1.079E-05 ®wt ™ 2 + 1.3152B-07 * wt ~ 3 -5.897E-10 ®*wt ~ 4

ok = (al ~ 2-4% (a0 - hxt) ® a2)
IF xx < 0 THEN PRINT "NO REAL ROOTS”
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yyy = SOR(wox)

1= (al-yy) /(2% a2)
2 = (-al +yw) /(2% a2)
IF x1 < 0 THEN

thxout = 22
ELSEIF x2 < 0 THEN
thxout = x1
EBLSEIF x1 < ¢ AND x2 < 0 THEN
PRINT "NO POSITIVE ROOTS"
ENDIF

END SUB

SU8 TITLESCR

> TITLE PAGE*****
SCREEN ¢ WIDTH 80: COLOR frg, bac: CLS

CALL border

LOCATE 12, 2L PRINT"CHEMICAL HEAT PUMPH

’ L2323 a2

* ALL OF THE CHRS{X) BEING PRINTED IN THE NEXT FEW LINES IS TO PRODUCE A BOX
' AROUND THE ABOVE

[EYY? 1Y

LOCATE 5, 14: PRINT CHR$(201): LOCATR 5, 70: PRINT CHRS(187)
FOR i = 170 17

LOCATE § + i, 14: PRINT CHRS{186)

LOCATE. § 4 i, 70: PRINT CHRS$(186)

NEXT

LOCATE 22, 14; PRINT CHRS(200): LOCATE 22, 70: PRINT CHRS$(188)

FORi=1TO 35

LOCATE $, 14 + i PRINT CHRS$(205)

LOCATE 22, 14 + i PRINT CHRS(205)

NEXT i

LOCATE 24, 25: PRINT "PLEASE PRESS ANY KEY TO CONITINUE"

END 808

SUR TSATH20 (P, T1)

4 Ivren sase 23 u

' Temperature of Saturated Steam (T1 in Degrees F)
" Input P sat, (paia) to calculate T sat.

FARPECETA 13

C = 621147: D = -2886.373: E = -337260.464
LogP = LOG(P) / 2302585
Ti={D+ SOR(D ~ 2-4* B * (C-LogP))) / (2* (C - LogP)) - 459.72

P REREDERNERGAOBIRR R *ARE FRRESFACENO TR TR ROIPEE R
a2 = (D -SQR(D ~ 2-4° 5 * (C-LogP))) / (2% (C - Logt)) - 459.72
* PRINT x1, =2

'IFx1 < 0THENT1 = x2
'If x2 < 0 THEN T1 = x1

L7122 *ARERSEES ELTSIS TS

END SUB

SUB wastcheatevapin (twasteevapin}

) > chaen 2EAE
' THIS PROGRAM IS USED 'TO INPUT EVAPORATOR WASTE INLET TEMPERATURE (twasteevap)
' BY INDIVIDUAL SCREENS
> rEREREL * e
eacllag = 0
CH1NDP2ii:
ENTPART i
= 1: twast pinCE = 1: ty pinUNTITS = "Degrees F ™ twasteevapin UNIT1$ = pinlINIT$: twasteevapin = 0

CLS : CALL border: : LOCATE 6, 6: PRINT "Type in the evaporator waste heat inlet temperature. Use Function key <F1>”
LOCATE 7, 6: PRINT "to select proper units foc your enicy. Press <F9> when finished.”
COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <ESC>-PREVIOUS MENU" : COLOR frg bac
LOCATE 19, 7: PRINT "Evaporator waste heat inlet temperature %
PRTUNIT Zii:
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LOCATE 19, 56: PRINT twasteevapinUNITS$;
20002 LOCATE 19, 46, O trap$ = INKEYS: IF trap$ = = GOTO 20002

1P trap$ = "I" GOTO 21002
IF ASC{trap$) = 8 THEN ¢ pin§ = ™: @ pin = 0: LOCATE 19, 47: PRINT * " GOTO 20002
IF trap$ = "A" GOTO CHANGEUNIT2ii:

IP ASC(trap$) = 27 THEN

cacflag = 1

GOTO 21562

END IF
IF ASC(trap$) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 20002
twasteevaping = twastecvapind + trap$

LOCATE 19, 47: PRINT VAL ping); : pin = VAL( pin$): GOTO 20002
21002 CLS : CALL border: : LOCATE 12, 3: PRINT "Your chosen evaporator waste beat inlef temperature is ; twasteevapin; " *; twasteevapinUNITS
LOCATE 23, 12: PRINT " <F1>- Correct <F2>-Incorrect "

21102 DTCHECKS = INKEYS: IF DTCHECKS = "A" GOTO 21502
[E DTCHECKS$ = "B" THEN twasteevapin} = ™: GOTO ENTPARTZi:
GOTO 21102

CHANGEUNIT2ii:

’ CHANGING UNITS b

n=n+LIFn=3THENn =1

ON n GOTO 21202, 21212
21202 twasteevapinCF = 1: twasteevapinUNITS = "Degrees F " GOTO PRTUNITZii:
21212 twasteevapinCF = 2: twasteevapinlUNITS = "Degrees C ™ GOTO PRTUNIT2ii:

’ o pin IS IN DEGREES F

21502 CLS : IR twasteevapinCF = 2 THEN in = (b pin ® 1.8) + 32

END SUB

SUB wastcheatin (twaste) STATIC

’ THIS PROGRAM IS USED TO INPUT WASTE INLET TEMPERATURE (twaste) BY
* INDIVIDUAL. SCREENS

’

escllag = 0
CHI1INDP2:
ENTPART2:
n = 1 twasteCF = 1: twasteUNITS = "Degrees F ™ twasteUNIT1$ = twasteUNITS: twaste = 0
CLS : CALL border: : LOCATE 6, 6: PRINT “Type in the waste heat inlet temperature. Use Function key <F1>*
LOCATE 7, 6: PRINT "to select proper units for your entry. Press <F9> when finished.”

COLOR 15, bac: LOCATE 23, 7: PRINT "<F1>-TOGGLE UNITS <F9>-CONFIRM ENTRY <EBSC>-PREVIOUS MENU"; : COLOR frg, bac

LOCA'E 19, 7: PRINT "Waste Heat inlet temperature  *;
PRTUNIT2:
LOCATE 19, 56: PRINT twasteUNITS;
20000 LOCATE 19, 40, 0: trap$ = INKEYS: IF trap$ = ™ GOTO 20000
IF teap$ = "I" GOTO 21000
IF ASC(trap$) = 8 THEN twaste$ = ™ twaste = (0: LOCATE 19, 45: PRINT " *: GOTO 20000
IF trap$ = "A" GOTO CHANGEUNIT2:
IF ASC(trap$) = 27 THEN
cscflag = 1
GOTO 21560
END IF
IF ASC{trapt) < 46 OR ASC(trap$) > 57 OR ASC(trap$) = 47 GOTO 20000
twaste§ = twaste$ + trap$
LOCATE 19, 45: PRINT VAl (iwaste$); : twaste = VAL(twaste$): GOTO 20000
21000  CLS : CALL border: : LOCATE 12, 8: PRINT "Your chosen waste heat inlet temperature is *; twaste; * ") twasteUNITS
LOCATE 23, 12: PRINT * <F1>- Correct <F2>.Incorrect %
21100 DTCHECKS = INKEYS: IF DTCHECKS = "A™ GOTO 21500
IF DTCHECKS = "B" THEN twaste$ = " GOTO ENTPARTZ:
GOTO 21100
CHANGEUNIT2:

Tessstnernnnsasnersirresveeset CLANGING UNITS e eocsrosscasnrensersasess

n=n+1IFn=3THENn=1

ON a0 GOTO 21200, 21210
21200 twasteCF = 1: twasteUNITS = "Degress " GOTO PRTUNIT2:
21210 twasteCF = 2: twasteUNITS = "Degrees C ™ GOTO PRTUNIT2:

Y aesessaanannaseestseage |§ IN DEGREES F*

21500  CLS : IF twastcCF = 2 THEN twaste = (twaste ® 1.8) + 32
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END SUB

SUR wiabs (wi$, wt) STATIC

s

* THIS PROGRAM 18 USED TO INPUT THE CONCENTRATION OF WORKING FLUID LEAVING
' THE DESORBER (W1) BY INDIVIDUAL SCREENS

eacflag = 0
WIINE:
entwi:

»

' USER COULD ESCAPE TO PREVIOUS MENLS BY PRESSING <BSC> KEY OR
* ACCEPT THE INPUT BY PRESSING <F9>

WIUNITS = * wt®%" wt = 0 wi$ = ™
CLS : CALL border: : LOCATE 6, 6: PRINT *Type in the working fluid concentration leaving the desorber. *
LOCATE 7, & PRINT "Use Function key <F9> when finished.”
COLOR 15, bac: LOCATE 23, 7: PRINT "<F9>-CONFIRM ENTRY <HSC>-PREVIOUS MENU", : COLOR frg, bac
LOCATHE 19, 7: PRINT "Working fluid concentration teaving the desorber
wTUNIT:
LOCATE 19, 68: PRINT wIUNITS;
widec:
LOCATE 19, 40, 0: trap$ = INKEYS: IF trapd = ™ GOTO wtdec:
1F trap$ = "1* GOTO wtdecl:
IF ASC(trap$) = B THEN wi = 0 wif = ": LDCATE 19, 56: PRINT * " GOTO wtdec:
IF ASC(trap$) = 27 THEN
escflag = 1
GOTO widecend:
BN IR
IF ASC(irap$) « 46 OR ABC{trap$) » 57 OR ASC(trap$) = 47 GOTO widec:
wi$ = wt§ + trap$
LOCATE 19, 57: PRINT VAI(wt$); : wt = VAL(wt§): GOTO widec:

[RTT YT PYY x
* CONFIRM YOUR W1% INPUT PRESS <F1» FOR CORRECT INPUT OR <F2:» FOR
* INCORRECT INPUT
P EASREAREETRD . VAFERL TR E
widecl: :
CLS : CALL border: : LOCATE 12, 3: PRINT "Your chosen working fluid concentration leaving the desorber is *; wi; wTUNITS
LOCATE 23, 12: PRINT " <F1>- Cotvect <PF2>-Incorrect ™
wtdec3:
DICHECKS = INKEYS: IF DTCHECKS = "A" GOTO widec2:
I DYCHECKS = "B" THEN wt$ = ™ GOTO entwt:
GOTO widesh:
, rrres
widee2:
CLS

VetaEsraniakavevanedyy IC [N i f ARSI KL ARCRINILIEIRACRES

IFwt = ¢ THEN
CALL naize
CLS : CALL barder
LOCATE 15, 3: PRINT "Yau have entered *; wt; * wi% for the fluid concentration”
LOCATE 17, 3: PRIN'T "Please input a number other than zero followed by wt% sign"
LOCATE 23, 26: PRINT "Preas any key to continue”
DO WHILE INKEYS = ™ LOOP
GOTO entwi:
END IF
wtdecend:

END sUB

SUB xhtealalk (hat, T, wiout, wt, hvapor, wiabsin) STATIC

» vavkte

' This program is used to calculate the wi% of (L4, K, Na) NO3 misture (wtout)
' at a given temperatare (T in Deg. F) and pressure alter throttled.

*wt is wt% leaving the absorber, wiabs is wi% entering the absorber, and

* hvapor is the enthalpy of waier vapor in the desorber.
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(Y esers

escflag = @

alphal = 394.516
alpba? = -8.649%6
alpha3 = 0628787
betal = 358691
beta2 = 1.02719E-03
beta3 = -3.80068E-05
aasl = alpha3 + beta3 * T
bbbl = alpha2 + beta2 ® T + (hvapor - hat) / wt
ccel = alphal + betal ® T - hvapor
sqrterm = bbbl © 2 - 4 * aaal ® cecl
IF sqrierm < 0 THEN PRINT "IMAGINARY ROOTS FOR WT% IN DESORBER™: END
xit = (-bbbl + SQR(sqrtzrm)) / (2 * aaal)
Q22 = (-bbbl - SQR(sqcterm)) / (2 * aaal)
IF x11 > wt AND x11 < wtabsin THEN
wtout = x11
ELSEIF x22 > wt AND x22 < wtabsin THEN
wiout = x22
ELSE
CLS : CALL border
CALL noise
LOCATE 19, 3: PRINT “UNREASONABIL.E& NUMBERS FOR WT% IN DESORBER *; x11, x22
LOCATE 15, 27: PRINT "PLEASE CHECK YOUR INPUTS"
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"
DO WHILE INKEY$ = “: LGOP
cacflag = 1
END IF

END SUB

SUB shicalalkiLA (hxt, T, wiout, wt, bvapor, wtabsout)

» s =0 ot

* This program is used to calculate the wt% of (Li, K, Na) NO3 mizture (wtout)
* at a given temperature (T in Deg. F) and pressure after throttled.
' wt is wt7% leaving the desocber, wtabsout is wt% leaving the absorber, and

* hvapor is the enthalpy of water vapor in the desorber.
> we N tresseesnss vane

escllag = 0

alpbal = 394.51¢
alpha2 = -8.64906
alphal = 0628737
betal = 388691
betal = 3.02719E-03
betad = -3.80068E-05
aaal = alpha3 + beta3 * T
bbbl = alpha2 + beta2 * T + (hvapor - bxt} / wt
cccl = alpbat + betal ® T - bvapor
sqrierm = bbbl ~ 2- 4 ® asal ® cccl
IF sqrterm < 0 THEN PRINT "IMAGINARY ROOTS FOR WT% IN DESORBER™ END
x11 = (-bbbl + SQR(sqrterm)) / (2 * aaal)
x22 = {-bbb1 - SQR(sqrterm)) / (2 * aaal)
IF x11 > wt AND x11 < 1.2 * wt THEN
wtout = x11
ELSEIF x22 > wt AND x22 < wt ® 1.2 THEN
wtout = x22
ELSE
CLS : CALL border
CALL noise
LOCATE 10, 3: PRINT “UNREASONABLE NUMBERS FOR WT% IN ABSORBER ™ x11, x22
LOCATE 15, 27: PRINT "PLLEASE CHECK YOUR INPUTS"
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"
DO WHILE INKEY$ = *: LOOP
eacflag = 1
END IF

END SUB

SUB xbtcalliBr (hat, T, wiout, wt, hvapor, wiabsin} STATIC

> o
' 'T'his program is used to calculate the wt% of LiBr solution (wtout) at a

* given temperature (T in Deg, F) and pressure.

*wt is wt% leaving the absother, wtabsin is wi% entering the absorber, and
* hvapor is the enthalpy of vapor leaving the absorber.
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escflag = §

a0l = -1015.97

a2 = 79.5387
203 = .2.35862
204 = 0303138
305 = -L4003E-04
all = 463108
al2 = 3037717

213 = B4BASE.03
ald = -1.047TN2E-04
als = 4801807
321 = - 0049107
a2k = 3.83184B-04
323 = -1.079E-05
a24 = 13152667
228 = -5.8971H-10
i = 8 wtout = wt
3080
30 = a0l + a02 * wiout + 203 * wiout ™ 2 + a04 * wiout ~ 3 + a05 * wtout ~ 4
al = all + al2 * wiout + al3 * wtout ™ 2 + al4* wiout ™ 3 + a15 * wtout ™ 4
aZ =321 + a22 * wiout + a23 *wtont ~ 2 + a24 * wtout ~ 3 + a25 * wiout ™ 4
fxead +21*T 4+ 02T~ 2 + wiout * (bvapor - hxt) / wt - bvapor
abprime = afi2 + 2 * 203 * wtout + 3 * ab4 * wtout ™ 2 + 4 * a05 * wtout ~ 3
alptime = al2 + 2* 213 *wiout + 3% ald* wiout ~ 2 + 4* al5 * wiout ~ 3
alprime = a22 + 27 323 *wiout + 3 * 224 * wiout ~ 2 + 4* a25 * wiout ~ 3
dfx = alprime + alprime * T + alprime * T ~ 2 + (lwvapor - hxt) / wt
I8 i > 200 GOTO 6080
winsw = wiout - {fx / dfx)
IF ABS(x) > .0001 THEN wiout = wtnew: i = i + 1: GOTO 3080
60080 IF ABS(fr) > 0001 AND i > 200 THEN PRINT “Did not converge for wi% in the desorber™: END
WIout = winew
IF wtout = wiabsin THEN
CLS : CALL border
CALL noise
LOCATE 10, 5: PRINT “UNREASONABLE NUMBERS FOR WT% IN DESORBER * wtout
LOCATE 15, 27: PRINT "PLEASE CHECK YOUR INPUTS
LOCATE 23, 26: PRINT "PRESS ANY XEY TO CONTINUE"
DO WHILE INKEYS = ™ LOOP
escflag = 1
END IP
END 5UR

SUB xbteallLiBcHA (hat, T, wiout, wt, hvapor, wiabsout)

» LI TY LI » TAREENLELS

*'This program is wsed to ealculate the wt% of LiBr sotution {wtout) at a

' given temperatuse (T in Deg. F) and pressure.

*wt is wt% leaving the desocber, wiabsout is wt% leaving the absorber, and
* bvapor i the enthalpy of vapor leaving the absorbec.
»

wees PRYSYN

escflag == 0

a01 = -1015.07
a2 = 79,5387

al3 = -2.358(2
304 = 0303158
al5 = -1.4003E-64
all = 468108

al2 = - 303777
2l3 = B 44345E-03
ald = -1.047726-04
als = 4801807
all = -0049197
222 = 3.83184€.04
a23 = -1.079E-05
a24 = 13152807
225 = -5.8976.10
i= 0 wiour = wt

30833

a0 = w01 4 502 * wtout + ad3 * wtout ~ 2 + a04 * wtout ™ 3 + a05 * wiout ~ 4
al = all + 412 * wtout + al3 * wtout ™ 2 + ald * wtout ~ 3 + 215 * wiout ~ 4
22 = a2l + 222 * wtout + a3 ®wiout ™ 2 + a24 *wtout ~ 3 + a25 * wiout ~ 4
Ex=a0 +2l®*T +a2*T ~ 2 + wtout * (hvapor - hxt) / wt - hvapor
alprime = a02 + 2® 203 * wiont + 3¢ a4 * wiout ~ 2 + 4* 405 * wtout ™ 3
alprime = a12 + 2* al3 ®wtont + 3 * ald *wiout ™ 2 + 42 a15 * wtout ~ 3
A2pricee = aZ2 + %223 * wiout + 3®a24 * wiout ~ 2 4+ 4% a25 * wiout ~ 3
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fx = a0prime + alprime * T + a2prime * T 2 + (Wvapor - hat) / wt
iF i > 200 GOTO 60033
winew = wtout - (fx / Jix)
IF ABS(fx) > .0001 THEN wtout = wtnew: i =i + 1: GOTO 30833
60033 IF ABS(fx) > .0001 AND i > 200 THEN PRINT "Did not converge for wi% in the desorber™ END
wiout = winew
IF wtout > 1.2 ® wi OR wtout < wtabsout THEN
CLS : CALL border
CALL noise
LOCATE 10, 5: PRINT "UNREASONABLE NUMBERS FOR WT% IN ABSORBER ™, wtout
LOCATE 15, 27: PRINT "PLEASE CHECK YOUR INPUTS”
LOCATE 23, 26: PRINT "PRESS ANY KEY TO CONTINUE"
DO WHILE INKEYS = ™: LOOP
escflag = 1
BND IF

END SUB
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Appendix B

Samples of Input and Output
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Run Identity: tapp=6 Working Fluid: 73 wt$ (Li, K, Na) NO3

Waste Heat Inlet Temperature (evaporator): 66.2 Deg. C

Absorber Capacity: 3.75 MM Btu/hr

Cooling Water Temperature (absorber & condenser): 83 Deg. C
Approach Temperature in Condenser: 5.5 Deg. C

Approach Temperature in Evaporator: 5 Deg. C

Approach Temperature in Desorber: 10 Deg. C

Approach Temperature in Absorber: 6 Deg. C

Approach Temperature in Solution Heat Exchanger: 5.6 Deg. C
<F1>-TOGGLE UNITS <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE
05-23-1991 Run Identity tapp=6

Working fluid 73 wt% (Li, X, Na) NO3

Concentration of solution leaving the desorber 73 wt%
Concentration of solution leaving the absorber 69.74132 wt%
Temperature of solution leaving the absorber 192.2 Deg. F
Temperature of solution leaving the desorber 259.2013 Deg. F
Lift temperature 50.04001 Deg. F

Concentration of solution entering the absorber 73.15459 wt%
COP heating and cooling 1.861032 and .8610326

Steam flow rate 3790.902 1b/hr for a capacity of 3750000 Btu/hr
Refrigerant (water) flow rate 3511.571 1b/hr

Concentrated solution flow rate 75153.56 1lb/hr

Dilute sclution flow rate 78665.13 1b/hr

Evaporator waste flow rate 3358.494 1lb/hr

Desorber waste flow rate 4238.319 1lb/hr

Condenser water flow rate 3599.643 1b/hr

PRESS ANY KEY TO CONTINUE
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Total
Total
Total
Total
Total

Total

05-23~

1891

Run Identity tapp=6

Working £luid 73 wts (Li,

heat transferred in
heat transferred in
heat transferred in
heat transferred in
heat transferred in
for the absorb
for the desord

Regquired UA
Required UA
Required UA
Required UA
Required UR
UA reguired 897781.%
Power supplied to pump after absorber 1644.537 Btu/hr
COP corrected for parasitic pumping power 1.857921

K, Na) NO3

the
the
the
the
the
er

ex

absorber 3750000 Btu/hr
desorber 3928359 Btu/hr
condenser 3560805 Btu/hr
evaporator 3382446 Btu/hr
solution HX 1587456 Btu/hr
245255 Btu/hr-Deg. F
150415.2 Btu/hr-Deg. P

for the condenser 108113.4 Btu/hr-Deg. F
for the evaporator 29889%5.1 Btu/hr-Deg. F
for the solution HX ©95102.81 Btu/hr-Deg. F

Btu/hr~Deg. F

PRESS RNY KEY TO CONTINUE

05-23-1991 Run Identity tapp=6
Operating parameters
Working fluid 73 wt% (Li, X, Na) NO3
Stream T P wts Enthalpy Flow

Description {(Peg. F) (psia) {Btu/1b) {(l1b/hr)
Steam from Gen. 259,2 2.60 0.0 1173.2 3511.6
Water from Con. 191.3 9.60 0.0 159.2 3511.6
Steam from Evp. 142.2 3.05 0.0 1122.4 3511.6
Sol. from Abs. 182.2 3.05 69.7 176.8 78665.1
Sal. to Gen. 240.8 9.60 69.7 197.0 78665.1
Sol. from Gen. 259.2 9.60 73.0 203.7 75153.6
Sol. to Abs. 202.3 3.05 73.2 180.5 75153.6

PRESS BNY KEY TO CONTINUE
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Run Identity: tapp=5.5 Working Fluid: 52.8 wt% LiBr

Waste Heat Inlet Temperature (evaporator): 66.2 Deg. C

Absorber Capacity: 3.75 MM Btu/hr

Cooling Water Temperature (absorber & condenser): 83 Deg. C
Approach Temperature in Condenser: 5.5 Deg. C

rApproach Temperature in Evaporator: 5 Deg. C

Approach Temperature in Desorber: 10 Deg. C

Approach Temperature in Absorber: 5.5 Deg. C

Approach Temperature in Solution Heat Exchanger: 5.6 Deg. C
<F1>-TOGGLE UNITS <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE
05-23-1991 Run Identity tapp=5.5

Working fluid 52.8 wt% LiBr

Concentration of solution leaving the desorber 52.8 wt%
Concentration of solution leaving the absorber 49.80564 wt%
Temperature of solution leaving the absorber 191.3 Deg. F
Temperature of solution leaving the desorber 257.059 Deg. F
Lift temperature 49.14 Deg. F

Concentration of solution entering the absorber 52.92543 wt%
COP heating and cooling 1.781708 and .7817084

Steam flow rate 3790.902 1b/hr for a capacity of 3750000 Btu/hr
Refrigerant (water) flow rate 3171.527 1lb/hr

Concentrated solution flow rate 52752.52 1b/hr

Dilute solution flow rate 5%5924.05 1b/hr

Evaporator waste flow rate 3033.273 1b/hr

Desorber waste flow rate 4209.442 1b/hr

Condenser water flow rate 3247.935 1lb/hr

PRESS ANY KEY TO CONTINUE
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05-23~-1991

Run Identity tapp=5.5

Working fluid 52.8 wt% LiBr

Total heat transferred in the absorber 3750000 Btu/hr
Tetal heat transferred in the desorber 3907986 Btu/hr
Total heat transferred in the condenser 3212892 Btu/hr
Total heat transferred in the evaporator 3054906 Btu/hr
Total heat transferred in the solution HX 1366548 Btu/hr
Required UA for the absorber 261234.1 Btu/hr-Degqg. F
Required UR for the desorber 146626.8 Btu/hr-Deg. F
Required UA for the condenser 99363.83 Btu/hr-Deg. F
Required UA for the evaporator 269951.5 Btu/hr-Deg. F
Required UA for the solution HX 78921.27 Btu/hr~Deg. F

Total UR reguired 856097.4 Btu/hr-Deg. F
Power supplied to pump after absorber 1215.363 Btu/hr
COP corrected for parasitic pumping power 1.779495
PRESS ANY KEY TO CONTINUE
05-23~1991 Run Identity tapp=5.5
Operating parameters
Working fluid 52.8 wt% LiBr
Stream T P wt% Enthalpy Flow
Description (Deg. F) {psia) (Btu/lb) {1b/hr)
Steam from Gen. 257.1 9.60 0.0 1172.3 3171.5
water from Con. 191.3 2.60 0.0 159.2 3171.5
Steam from Evp. 142.2 3.05 0.0 1122.4 3171.5
Sol. from Bbs. 191.3 3.058 49.8 81.1 55924.0
Sol. to Gen. 237.3 9.60 49.8 105.5 55924.0
zol. from Gen. 257.1 9.60 52.8 115.5 52752.5
Sol. to Abs. 201.4 3.05 52.9 87.1 52752.5
PRESS ANY KEY TO CONTINUE
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Run Identity: tapp=10 Working Fluid: 90 wt% (Li, K, Na} NO3

Waste Heat Inlet Temperature: 174.4 Deg. C

Capacity: 2.47 MM Btu/hr

Condenser Water Inlet Temperature: 66 Deg. C

Approach Temperature in Condenser: 10 Deg. C

ARpproach Temperature in Evaporator: 5 Deg. C

Approach Temperature in Desorber: 10 Deg. C

Approach Temperature in Absorber: 10 Deg. C

Approach Temperature in Solution Heat Exchanger: 10 Deg. C
Cooling Water Temperature Entering the Absorber: 250 Deg. C
Desorber Temperatures: 165 Deg. C

<F1>-TOGGLE UNITS <CR>—~TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE
05~23-1891 Run Identity tapp=10

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

Maximum possible boost temperature 538.3148 Deg. F
Concentration of solution entering the absorber 90 wt%
Concentration of solution leaving the absorber 85.84291 wt%
Temperature of solution leaving the absorber 500 Deg. F
Temperature of solution leaving the desorber 327.92 Deg. F
Lift temperature 172.08 Deg. F

Concentration of solution entering the desorber 86.75191 wt%
COP .4334355

Steam flow rate 3355.923 1lb/hr for a capacity of 2470000 Btu/hr
Refrigerant (water) flow rate 3064.083 1b/hr

Concentrated solution flow rate 63272.6 1lb/hr

Dilute solution flow rate 66336.68 1b/hr

Evaporator waste flow rate 3630.822 1lb/hr

Desorber waste flow rate 2888.493 1b/hr

Condenser water flow rate 218070.2 1lb/hr

PRESS ANY KEY TO CONTINUE

74




05-23-1991

Maximum possible boost
Total heat transferred
Total heat transferred
Total heat transferred
Total heat transferred
Total heat transferred

Total UA required
Power supplied to pump
Power supplied to pump

Reguired UA for the absorber
Required UA for the desorber
Required UA for the condenser
Required UA for the evaporator
Required UA for the sclution HX
500367.3

Total power supplied to both pumps
COP corrected for parasitic pumping power

Run Identity tapp=10

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

temperature 538,3148 Deg. F
in the absorber 2470000 Btu/hr
in the desorber 2524886 Btu/hr
in the condenser 3228657 Btu/hr
in the evaporator 3173770 Btu/hr
in the solution HX 3444172 Btu/hr
123914.1 Btu/hr-Deg. F
144656 Btu/hr-Deg. F
39856.75 Btu/hr-Deg. F
48367.31 Btu/hr-Deg. F
143573.1 Btu/hr-Deg. F
Btu/hr-Deg. F
after desorber 16517.6 Btu/hr
after condenser 1446.526 Btu/hr
17964.13 Btu/hr
.4280382

PRESS ANY KEY TO CONTINUE

05~23-1991 Run Identity tapp=10
Operating parameters
Working fluid 90 wt% (Li, K, Na) NO3
Stream T P wt% Enthalpy Flow
Description (Deg. F) (psia) (Btu/lb) (1b/hr)
Steam from Gen. 327.9 8.13 0.0 1205.2 3064.1
Water from Con. 183.6 8.13 0.0 151.5 3064.1
Steam from Evp. 327.9 100.75 0.0 1187.3 3064.1
Scl. from Abs. 500.0 100.75 85.8 299.6 66336.7
sol. to Gen. 329.0 8.13 86.8 237.5 66336.7
So0l. from Gen. 327.9 8.13 $0.0 241.2 63272.6
Sol. to Abs,. 482.0 100.75 90.0 295.6 €3272.6

PRESS ANY KEY TO CONTINUE
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Run Identity: tapp=10 Working Fluid: 70 wt% LiBr

Waste Heat Inlet Temperature: 235 Deg. F

Capacity: 2 MM Btu/hr

Condenser Water Inlet Temperature: 80 Deg. F

Approach Temperature in Condenser: 10 Deg. F

Approach Temperature in Evaporator: 10 Deg. F

Approach Temperature in Desorber: 10 Deg. F

Approach Temperature in Absorber: 10 Deg. F

Approach Temperature in Solution Heat Exchanger: 10 Deg. F
Cooling Water Temperature Entering the Absorber: 338 Deg. F
Descrber Temperature: 230 Deg. F

<F1>~TOGGLE UNITS <CR>-TOGGLE DATA <TAB>-END INPUT <ESC>-ESCAPE
05-23~1991 Run Identity tapp=10

Working fluid 70 wt% LiBr

Maximum possible boost temperature 375.1813 Deg. F

Concentration of solution entering the absorber 70 wt%
Concentration of solution leaving the absorber 66.00815 wt%
Temperature of sclution leaving the absorber 348 Deg. F
Temperature of solution leaving the desorber 225 Deg. F

Lift temperature 123 Deg. F

Concentration of solution entering the desorber 66.40189 wt%

COP .4828229

Steam flow rate 2271.084 1b/hr for a capacity of 2000000 Btu/hr
Refrigerant (water) flow rate 1960.084 1b/hr
Concentrated solution flow rate 32411.4 1b/hr
Dilute soclution flow rate 34371.49 1b/hr
Evaporator waste flow rate 2223.133 1b/hr
Desorber waste flow rate 2111.%66 1lb/hr
Condenser water flow rate 222966.3 1lb/hr

PRESS ANY KEY TO CONTINUE

76




05~23-1991

Run Id

Working fluid 70 wt% LiBr

Maximum possible boost

Total heat
Total heat
Total heat
Total heat
Tatal heat
Required UA
Required UA
Required UA
Reguired UA
Required UA
Total UA

transferred in
transferred in the
transferred in
transferred in the
transferred in

the
the
the
the
the

for
for
for
for
for

temper
in the

the

the
absorber
desorber
condenser
evaporato
solution

required 578552.3

Power supplied to pump after
Power supplied to pump after
Total power supplied to both

COP corrected for parasitic pumping power

entity tapp=10

ature 375.1813 Deg. F
absorber 2000000 Btu/hr
desorber 2017845 Btu/hr
condenser 2142306 Btu/hr
evaporator 2124460 Btu/hr
solution HX 1468780 Btu/hr
131409.6 Btu/hr-Deg. F
279732.8 Btu/hr-Deg. F

35745.6 Btu/hr-Deg. F

r 35211.73 Btu/hr-Deg. F

HX 97452.5% Btu/hr-Deg. F

Btu/hr-Deg. F

desorber 1243.963 Btu/hr

condenser 142.8089 Btu/hr

pumps 1386.772 Btu/hr

.4821772

PRESS ANY KEY TO CONTINUE

05~23-1991

Stream

Ru
Ope

Working f1l

n Identity tapp=10
rating parameters

uid 70 wt% LiBr

Description

{Deg. F

P wt% Enthalpy

) (psia)

(Btu/1b)

Flow
(1b/hr)

from
from
from
from

Steam
Water
Steam
Sol.
Scl. to
S50l. from
Sol. to

Gen.,
Con.
Evp.
Abs.
Gen.
Gen.
Abs.

225.0

99.6
215.0
348.0
230.0
225.0
338.0

0.94
0.94
15.59
15.59
0.94
0.94
15.59

1160.6
€7.6
1151.5
168.3
115.4
125.2
170.6

1960.1
1960.1
1960.1
34371.5
34371.5
32411.4
32411.4

PRESS ANY KEY TQO CONTINUE
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