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A Study on the COP Improvement of Absorption Chillers by
Recovering Heat from the Condenser
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ABSTRACT: In order to utilize the condensation heat of refrigerants in condenser on the
absorption chiller system, the solution cooled condenser (SCC) was proposed using the weak
solution of absorber as a cooling medium. The increase of COP with the increase of UA of
the solution cooled condenser was approximately 0.009 in maximum with single effect one,
and is about maximum 0.008 in occasion of double effect one with series flow compared to
that without. In the case of heat exchanger, effectiveness is about 0.85, it's increments are
0.008 and 0.0072, respectively. And solution cooled condenser is more effective device in the
single effect absorption system than double effect system for the principle of operation. On
the other hand, as the solution split ratio increases when the value of UA is fixed, COP is
increased and as the solution split ratio increases when the value of UA is fixed, COP is
increased. If the flow rate of cooling water or the value of UA is reduced in order to
increases the heat recovery of solution cooled condenser, heat recovery of solution cooled
“ condenser is increased a little but COP is decreased as the system pressure is increased.
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Fig. 1 Single effect absorption chiller with SCC.

Fig. 2 Double effect series flow absorption
chiller with SCC.
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Table 1 Cycle conditions for simulation

Cycle Single effect Double effect
Heat duty [kW, USRT] Evaporator 351.68 kW, 100RT 73854kW, 210RT
Cooling water 37.08 58.48
Flow rate [kg/s] Chilled water 16.8 35.28
Weak solution 258 335
. Cooling water inlet 310 32.0
Temperature [T} Chilled water outlet 8.0 7.0
Evaporator 11550 124
Absorber 62.5 120
Condenser 93.0 170
UA [kW/TC] HTG - -
LTG - 145
HSX 6.8 13.1
LSX 6.8 11.3
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Table 2 Parameters for simulation

Parameter Unit Value
UA of solution cooling condenser kW/TC 0.5~30.0
Split ratio (SR) - 0~1.0
Ratio of UA for condenser - 03~1.0
Ratio of cooling water flow rate for condenser - 03~10
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