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Performance Analysis of Compression-assisted Absorption Refrigeration Cycles
Using Low GWP Refrigerant/[ P . ,,][ Cl] Working Pairs
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Abstract This study investigates the performances of five low GWP ( Global Warming Potential ) refrigerant/[ P ¢, 1 [ C1] working
pairs in the compression-assisted single-effect absorptiion system. The studied refrigerants include hydrocarbon (HC) R290 and R600a,
hydrofluo-ro-olefin ( HFO) R1234yf, R1234ze (E), and R1233zd (E). The NRTL model was utilized to correlate the vapor-liquid
equilibrium data of five working pairs, and the performance improvement of the compression-assisted absorptiion system was verified
against the traditional single-effect absorption system. Based on this, the effects of the generation and absorption temperatures on COP,
exergy efficiency, and circulation ratio of five working pairs were analyzed. The results show that the implementation of a compressor in
front of the absorber may significantly increase the COP of the system. Of the five working pairs, R290/[ P, ; 1, ][ Cl] exhibited the best
performance ; while R1233zd (E)/[ P44 ] [ Cl] had the worst performance, and the maximum differences in the COP and exergic
efficiency were 0.277 4 and 0. 224 5, respectively. As the generation temperature increased, the COP and exergy efficiency of all working
pairs had maximum values, whereas the circulation ratios decreased monotonically. As the absorption temperature increased, the COP and
exergy efficiency of all working pairs decreased, whereas the circulation ratios increased.
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Tab.1 Physical parameters of refrigerants and ionic liquid

TR CAS No. JEE /R BT/ (g/mol)
R290 74-98-6 44.10
R600a 75-28-5 58.12
R1234yf 754-12-1 114.04
R1234z¢(E) 1645-83-6 114.04
R1233zd(E) 102687-65-0 130. 50
[Pso614][Cl] 258864-54-9 519.32
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Tab.2 NRTL model parameters for five refrigerant/[ P . . ,,1[ Cl] working pairs

TRt a Taro Tors Tys Tio T T
R290+[ Py ¢ ¢4 ][ Cl] 0.282 -0.247 -0.0109  9.69x10° 14.05 -0.0107  4.18x10™*
R600a+[ Py 5 1, ]1[ Cl] 0. 396 ~0.133 ~0.000 6 —9.24x10°° 6.29 0.0906  -7.03x10™
RI1234yf+[ P, ¢ ¢, ][ Cl] 0.311 ~0. 629 -0.0229  1.45x10°* 10. 31 ~0.103 8 1.68x107
R12347e(E)+[ Py o6, J[C1]  0.024 ~1.782 0.0157 -9.00x10°  267.53 0.2716  —1.62x107
R1233zd(E) +[ Py ¢ 14 ] [ C1] 0. 103 -1.294 0.0143 -5.46x107° 22.64 0.377 0 2.84x107*
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Fig.1 Deviations between calculated and experimental phase

equilibrium values for five working pairs
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Fig.2 Structures of absorption refrigeration cycles
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