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Thermal Analysis and Optimum Design of Water-Cooled, Series-Flow
Type, Double-Effect Absorption Heat Pump
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ABSTRACT

An absorption heat pump cycle has been modeled and simulated to analyze the system performance
of water-cooled, series-flow, double-effect absorption heat pump, which can be applied to a direct
gas fired cooling system with the medium range of cooling capacity (15RT level). Effect of absorption
cooling system parameters, such as concentration difference, inlet temperature of cooling water, 1st
generator temperature, leaving temperature differences of condenser and evaporator and efficiency
of solution heat exchanger, has been investigated in the view of system cooling performance.
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Fig. 1

absorption heat pump.
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Fig.2 Absorption cycle on the equilibrium chart for LiBr-H:O solution.
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Table 1. Nominal conditions and parameter ra-
nges for system simulation

Nominal {Parameter
Condition | Range
2nd Generator LTD 8T
Absorber LTD 3T
Evaporator LTD 2T 1~3 T
Condenser LTD 31¢C 2~5 T
Inlet temperature
of cooling water 30 T | 26~34C
(Ta)
Concentra(tg);)()dlfference 5 % 3~7 %
Efficiency of
solution heat exchangers
1st (High temp.) 085 |068~10
2nd (Low temp.) 0.80 0.64~1.0
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Fig.3 Computer flow chart for absorption system simulation.
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Table 2. Temperatures of the 1st generator and operating concentrations of cycle

AX (%) 3 4 5 6 7
Tan 6en.(T) 1385 142.4 146.3 150.4 154.5
X Weak Sol. 564 56.4 56.4 56.4 56.4
(%) Medium Sol. 57.8 58.3 58.9 594 59.9
Strong Sol. 59.4 60.4 61.4 62.4 634
1.5 1.5
Double—Eifect 1.4 +
Tew = 26 c
1.0 +
A a 13 r = 30°C
o i e— ec © L B
&) i Single—Effect O ol Tew = 34°C
T /’/l_’
[ 1.1 &
0.0, s 5 6 7 10 4 . 5 5 7
AX [®] AX [®]

Fig.4 Effect of concentration differences on
cooling COP with single and double ef-
fect cycles.
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Fig.5 Effect of working temperatures of 1st

generator on cooling COP.
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Fig.6 Effect of solution concentration differe-
nces on cooling COP with cooling water
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Fig.7 Effect of inlet temperatures of cooling
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Table 3. Heat quantities of each components
of absorption system at the optimum

conditions
System components [Heat quantities (kJ/hr)
Evaporator 190,000
1st. Generator 152,807
Absorber 235,824
Condenser 106,959
2nd. Generator 88,341
High Temp. HX. 94,606
Low Temp. HX. 69,013
Cooling COP 1.243
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