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The Influences of the Refrigerant Adulteration by an Absorbent
on the Cooling Capacity and COP of the Absorption Chiller
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ABSTRACT: The purpose of the present work is to investigate the influence of the refriger-
ant adulteration by LiBr solution on the cooling capacity and COP for three different types of
absorption chillers; a single—effect type, a series-flow double-effect type and a parallel-flow
with double-effect type. A simulation program has been prepared for the cyclic analysis of
absorption chillers. With some assumptions, the calculations have been performed by solving
the mass balance equation, energy balance equation and the state equation simultaneously.
The range of the LiBr concentration of refrigerant was 0% to 20% in the present study. For
the single-effect absorption chiller, the maximum decrease in the cooling capacity was 10% at
the 20% of LiBr concentration. For the double-effect chiller, the capacity was decreased by
11.1% for the parallel-flow type and the series-flow type. Also, the COP was reduced by
3.0% in single-effect, 2.8% in series-flow type (SR=0.4) and 2.3% in parallel-flow type.

Key words: Absorption chiller(F4:4] ¥%7]), COP(A % A<), Single-effect(1% & &), Parallel-
flow type(¥ @5 &44)), Series-flow type(F B35 E49H4])
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Table 1 Thermal design values of single-ef-
fect absorption chiller

Heat duty [kW, USRT] [351.68kW, 100RT

Hot water 13.00

m Cooling water 37.08
[kg/s] Chilled water 16.80
Weak solution 258

Hot water inlet 95.00

[,(7:‘] Cooling water inlet 32,00
Chilled water outlet 7.00
Absorber 62.05
Evaporator 11550

U-A Condenser 93.00

[kW/T]

Generator 51.06

Heat exchanger 10.0
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Table 2 Thermal design values of double-ef-
fect absorption chiller

73854kW, 210RT
Heat duty kW, USRT] Series | Parallel
flow flow
Hot water 27.30 27.30
m Cooling water 58.48 58.48
[kg/s] Chilled water 35.17 35.17
Weak solution 3.35 4,00
Hot water inlet 160.00 160.00
[%] Cooling water inlet| 3200 | 3200 .
Chilled water outlet| 7.00 7.00
Absorber 115.00 | 90.00
Evaporator 124.00 | 177.00
Condenser 170.00 | 127.00
[kgv /‘%] LG 17000 | 70.00
HTG 38.75 67.20
HSX 11.30 4.60
LSX 13.10 13.50
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