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Study on Thermal Storage Characteristics of Phase Change
Paraffin inside Horizontal Multi-tube Heat Exchangers

SONG Yang-fan, XUE Guo-giang, YANG Si-yang, CHEN Hong-wei
(Department of Power Engineering, North China Electric Power University, Baoding, China, Post Code; 071003 )

Abstract; We designed and built a horizontal multi-tube phase change heat storage system with water as
the heat transfer fluid (HTF) and paraffin wax as the phase change material (PCM) , quantitatively ana-
lyzed the specific heat storage characteristics of the heat storage system and the heat transfer characteris-
tics between HTF and PCM under different operating conditions through experiments, and evaluated the
effects of HTF volume flow rate and inlet temperature on the power input, heat absorption completion time
and stored energy of the compact low-temperature phase change heat storage system. The system mainly
consisted of a polycarbonate shell and a horizontally oriented multi-tube heat exchanger and paraffin,
where the paraffin phase change temperature was about 41 °C. The results show that the heat absorption
completion time decreases and the average heat absorption power increases as the HTF inlet temperature
or volume flow rate increases, and the increase rate becomes smaller with the increase of the inlet temper-
ature; the heat absorption process spends 300. 7, 252.9 and 226.7 min at HTF volume flow rates of
4.5,6.0 and 7.5 I/min, respectively; at inlet temperatures of 58, 64 and 70 °C , the heat absorption
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completion time are 270.1, 226.7 and 204.9 min, respectively; and increasing the HTF inlet tempera-

ture resultes in a trend that the paraffin temperature at the end of heat transfer is increasingly close to the

HTF outlet temperature, while the opposite trend is observed when the HTF volume flow rate is in-

creased.

Key words: horizontal multi-tube, thermal storage properties, phase change heat storage
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