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Exergic Analysis of Heat Pump Heating System for Extracting Latent Heat of
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[ Abstract ] Exergic analysis model of heat pump heating system which extracted latent heat of water solidification was
established, exergic analysis of each heat exchanger in the system was carried out from the perspective of fluid heat transfer, and
exergic efficiency and exergic loss of each component of the system were analyzed through specific experiments. The results show
that: The exergic loss of the system mainly occurred in the phase change heat exchanger, where the exergic loss rate was 71.42%,
and the exergic efficiency was only 1.13% at the lowest level, followed by the heat pump unit, where the exergic loss rate was
21.18%, reducing the condenser effluent temperature can improve the exergic efficiency of the system. Improvements are proposed
for the phase change heat exchanger and heat pump unit, and ways to reduce exergic loss and improve the exergic efficiency of the
system are pointed out.
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Fig.1 Flow chart of heat pump heating system for extracting latent heat of water solidification
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Table 1 Parameters for each status point

RS REE/K B 1/kPa S /(kIkg)  EEA/(kI/kg K)

1 26360 58640  290.26 135
2 263.68 58640 41791 1.82
335651 266413 47743 1.88
4 31739 266413  285.39 1.28
5 27099 101.33 — S
6 26973 101.33 — S
7 31430 25331 — S
8 31260 253.31 — S
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Table 2 Exergic analysis table of the system
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