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Experimental Study on Performance of Discharging Process of
Phase Change Thermal Storage System

Zhang Zhiqiang Chen Hua Zhou Chu

(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract In this paper, the discharging performance of phase change thermal storage system recovering the condensation heat of heat pump
air-conditioning system was experimentally investigated. Variation of outlet temperature of the hot water and paraffin in the heat storage tank
were respectively tested under different inlet temperature of cold water and different water flowrate. The experiment results show that the so-
lidification process of paraffin is less affected by the water flowrate. When the water flowrate or the temperature of cold water is increased,
the time of getting hot water will be shortened to some degree, however, the energy consumption will increase. When the initial temperature

of paraffin is raised, the rate of releasing sensible heat of paraffin becomes faster and the time of getting hot water will be shortened. The im-

provement of efficiency of the thermal storage system is significant for the recycling and utilization of the condensation heat.
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Fig.1 The diagram of experimental system
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Tab. 1 Phase change material physical parameters

B i/ WA, WS BBV SRR
C C (kg/m’) m’ (W/(m-K))
920
54.25 58.00 ( %) 0. 09 0.21
795 ()
x2 FEMRLE
Tab. 2 Measuring instruments
BEZ40 A5 I 135 i1
LR/ N e LWGB-15 0~6 m’/h 0.5 %
AL T % -200~350 C 0.1 °C
i RAE AR MX100 — 10 ms
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Fig. 2 Schematic diagram of the coil structure
in thermal storage tank
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Fig. 3 Schematic diagram of temperature

measuring points distributing
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Tab. 3 The experimental conditions
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Fig. 4 Paraffin temperature with water flow is 0.5 m’/h
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Fig. 5 Paraffin temperature with water flow is 1. 0 m*/h
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Fig. 6 Paraffin temperature with water flow is 0. 5 m’/h
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Fig. 7 Paraffin temperature with water flow is 1. 0 m’/h
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Fig. 8 Hot water outlet temperature with the
cold inlet water is 20 °C

2) KR 25 CHF#ROK KR X HE o

FRAE P 9 Hh K IR T AR b 5 nT 41,1, 0 m*/h
T T BPOKIEFHERKT 0.5 m*/h T00 A9 ek
A UL KR E 25 CC T, AR K R UK
L W AR AP AEAE S ]

—+—0.5 m’h

RUKERE/C

200 400 600 800
ff 8] /min
9 %ok OKiRA 25 CRIEI# K H KB E
Fig. 9 Hot water outlet temperature with the cold
inlet water is 25 °C
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Tab. 4 The time of hot water reaches the

required temperature
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