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Numerical Simulation Study on Waste Heat Recovery System of
Double-effect LiBr Absorption Heat Pump
Wang Hongya Zhou Bo Huang Shiwen Zhu Li’ang
( School of Architecture and Civil Engineering, Shenyang University of Technology, Shenyang, 110870 )

[ Abstract]  Lithium bromide absorption heat pump units can effectively recover and utilize various forms of low-temperature
waste heat in industry and construction, and improve the recovery rate of waste heat resources, but the equipment parameter has a
great impact on the performance of the heat pump. Therefore, in this paper, based on the resources of temperature matching and
cascade utilization, thermal and heat transfer analysis are carried out on the heat transfer components in the steam double-effect
lithium bromide absorption heat pump units and analyze the influence of three external factors on system performance, such as the
hot net water supply temperature and evaporator imported low temperature residual hot water temperature and the temperature of
driving heat source through the establishment of mathematical model for heat pump unit mass and energy conservation. The results
show that the COP of the heat pump system is 2.67 when the water supply temperature is about 49°C. The COP of the heat pump
system is 2.67 when the temperature of the evaporator inlet low-temperature residual hot water is about 47°C. The COP of the heat
pump system is on the rise with the increase of the driving heat source temperature. It provides guidance for reasonably setting
equipment parameters to improve heat pump performance in the actual operation of absorption heat pump.
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Fig.1 Flow diagram of operation of double-effect lithium
bromide absorption heat pump
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Table1 Comparison of typical state point parameters of heat pump units

B (T &/ P (kPa) RESEE (%) Ebis B (kJ/kg)
KA T
UK Bl N HE IR B i il
2 MR 45.5 45.6 2.07 2.1 54 54 293 293.08
3 7K 47.5 475 10.88 10.9 - - 198 198.89
4 WA 90 89.9 10.88 10.9 58 58 373 373.20
7 MR 70.5 72.2 - - 54 54 344.3 347.63
8 WA 60 60 - - 58 58 315 314.62
10 MR 95.8 95.4 - - 54 54 396.4 395.67
12 Wi 153 152.6 97 97 59 59 494 493.42
13 Wi 95 95 - - 59 59 381 381.33
14 P HNFEIR 146 146.12 97 97 - - 2742 2748.3
15 P HNFEIR 80.25 81.05 10.88 10.9 - - 2645 2673.1
16 BRNFES 18 18 2.07 2.1 - - 2534 2531.2
R2 EREESHETEERAR S G EAEAMER R I o

Table2 Comparison of process method and numerical

calculation method for heat pump equipment load and

performance coefficient
R A R
Bt (kW) 26.87 27.20 0.012
EE (kW) 61.83 61.79 0.001
RIERAER (kW) 26.61 26.70 0.003
mERAR (kW) 39.10 38.99 0.003
COP 227 2.28 0.004
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Fig.5 Drive heat source temperature-COP
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