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Performance and Parameter Comparison between single stage and Two-Stage

Compression/Absorption Heat Pump System
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ABSTRACT : The mathematical model for the heat exchangers of absorber and desorber is made in the
clementary control volume method and the thermodynamic properties of working fluid. water/ammonia
mixture. arc calculated by some fundamental subroutines in RefProp 7.0 and flash subroutines made by authors.
The simulation results show that two-stage cyele has higher COP than single stage if temperature lift is high :
the performance of single stage compression cycle can be improved by increase of absorber pressure. but the
performance of two-stage compression cyvcle can not be improved in this way : the compressor discharging
temperature of two-stage compression is much lower than that of single stage cyvcle. which is very important to
the safety operation of CA heat pump. Major parameter comparison between the two cycles at their optimal

configurations is also given.
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<Table 1> The cycle performance of the two systems at their optlmal conflguratlons

LOP1 Of

Case (sink /source °C)

A (50- 90/50-40)  5.08
B (60-100/50-40)  4.00
 C(60- 90/50-40)  4.87
D (50- 00/40- 30) 300

COP: of two-
rone-stlage system 'stage system

(LOP; (,OP1 )/COP, (‘7r

5.03 - -0.98
4.38 9.5

48 0 0.2
 4.31 10.5
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<Table 2> gome parameters of the two cycles at lhon optlmal conﬁguxallon%

wse | CR ; Pas | Xun AXabs | AXdes f\(t‘abs At des
\ . (MPa) = (mol/mol) | (mol/mol) ' (mol/mol) (mol/mol) (C) ("C)
| Istage | 3.79 0271 0344 C0132 . 0131 2200 1665
e sm 0w | om owi om0 mm e
Istage 402 0204 0299 0. 0.133 0132 | 2400 1669
 2stage | 3.53 | 0.19 (_o?{g_—f”_ 048 | 0147 2600 1876
o lstage | 436 | 0258 | 0339 C0d18 | 0117 | 2000 1478
2stage | 3.94 | 0255 | 0334 0.130 | 0129 | 2200 1636
Istage 366 = 0200 0350 0136 0135 2400 1633
dstage | 3.53 0194 | 0345 041 0140 2400 1693
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