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Abstract: An absorption chiller-heater using only a natural refrigerant hardly causes any environmental
pollution. In an absorption chiller-heater, the performance of its high-temperature generator, which uses
exhaust gases, is essential to achieving superior system performance. To investigate the performance of such
a high-temperature generator, a laboratory-scale high-temperature generator working with exhaust gases was
designed and tested. Changes in the performance of the high-temperature generator as a function of inlet
conditions of the absorbing solution, such as air inlet temperature and mass flow, were investigated. It was
observed that when the air mass flow rate ratio was increased from 80% to 120%, the heat capacity was
increased by 30%, 33%, 34%, and 37%, respectively. Additionally, when the air inlet temperature was
elevated from 170°C to 210°C for absorption solution concentrations of 56%, 55%, 545, and 53%, the heat
capacity increased by 140%, 160%, 220%, and 224%, respectively.
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Table 1 Property of the LNG combustion exhaust gas

L e vy |
ingredient 4
Ar 0.0095 | 00049 | 4.04e-07 | 0.0003165
CO, 0.1186 | 0.13720 | 4.05e-06 | 0.0062820
H,O 0.0946 | 020228 | 2.69-06 | 0.0063135
0, 0.0333 | 0.03497 1.37e-06 | 0.0020515
N, 0.7437 | 0.833006 | 2.567e-06 | 0.0398504
Total 1 1.212419 | 3.419¢-05 | 0.0548140
Table 2 Operating conditions
Item Value
Inlet temperature | 170, 180, 190, 200",
Al Fass (ﬂ(cj)iv rate 0.03'642,1 O0.0634,
(kg/s) 0.0705°, 0.0775, 0.0845
Concentration (%) 53*/101.7,* 54/94.97,
/ Pressure (kPa) 557/88.45", 56/82.22
Libr Inlet te(gr(ljp)erature 138.8
Mass( lf}g(;:; rate 0.0705

*. . ..
Basic condition

Table 3 Specifications of test equipments

Parameters Scale Measurement
error
RTD -200~ 600°C +0.35°C
Absolute o
pressure 0~1000 Torr £0.5% of
full scale
transducers
1 0,
Difference 0~2 kPa +0.1% of
pressure gauge full scale
0,
Mass flow 0~360 ke/h :‘:0.2/.0 of
meter reading
1 V)
Volumetric 0.1~27,000 m*h +0.5% of
flow meter reading
Air volumetric 0.08 ~24,000 +0.2% of
flow mater Nm’/h reading
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