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Transient thermal behavior of cascade air source heat
pump water heater with PCM

WU Jianghong, WANG Yuanxia, YOU Shaofang, ZHU Yujuan, WU Qinghao

(School of Mechanical & Automotive Engineering » South China University of

Technology, Guangzhou 510641, Guangdong, China)

Abstract: Phase change material (PCM) can store large energy, and has the properties of big density,

small volume and large latent heat of fusion . The experimental investigation on the transient thermal

behavior of cascade air source heat pump water heater with PCM has been presented. According to

operating heat pump process and the water supply process, the experiment aims to find out how the

cascade heat pump work which combined with the PCM. The experimental results showed that in the

operating process, the capacity power increased gradually, while the transient coefficient of performance

decreased by 13.8% . Furthermore, the temperature curve slope of each point in the water tank was

different in the running process,

which indicated that the stratification of the water tank existed

obviously. In the water supply process, the turnover temperature of the PCM appeared two minutes later

than the water temperature on the height, which indicates that the PCM has the features of time

delay. The experimental error was between 1. 6 %—8%.
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Fig. 1 Experimental schematic diagram of cascade and

accumulating type air-source heat pump hot water unit
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Fig. 2 Experimental model machine
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Table 1 Main equipment of experimental system

Equipment Specification

compressor of low 1041.2523

temperature cycle

compressor of high 104G8561

temperature cycle

evaporator copper pipe aluminum fin
axial fan
condenser $9.52X0. 75,20 m
plate heat exchanger B3-027-18-3. 0-H
electronic expansion valve DPF(Q)1. 3C
PCM paraffin etc. 15. 65kg
refrigerant R404a 450 g
refrigerant R134a 950 g
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ambient temperature 7/6°C
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Fig. 4 Temperature variation of water tank

in thermal storage process
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