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Numerical simulation of heat transfer properties of enhanced
Phase Change Materials in heat exchangers

ZHOU Zixiang, LI Huan, YANG Na, LU Jiajia, WANG Chengxi, MEI Guiyong

(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: To effectively enhance the heat transfer performance of the phase change thermal storage device and improve the thermal
exchange between the heat exchanging cylinder and the Phase Change Material, this paper establishes a simulation model utilizing
ANSYS Fluent software and employs an enthalpy —porous medium model to conduct a numerical simulation of the phase change
thermal storage process. Specifically, a multi—channel " honeycomb" pipe arrangement for the phase change thermal storage device
is designed. The results indicate that the " honeycomb" —shaped heat storage unit structure can effectively increase the heat transfer
rate of PCMs, thus shortening the heat storage time, with a heat transfer performance improvement of 85. 08%. Additionally, an
optimized design with fins is implemented based on the "honeycomb" structure. The optimal device structure shows a heat transfer
performance improvement of 91. 83%.
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Table 1 Thermophysical properties of pure gallium

F5 P HE S8
1 W (p)/ (kg m™) 6 093
2 PIZAK R %L (B)/ K 0.000 12
3 SMAM(K)/(W-m' -K") 32
4 FEAEHE (LHF) /(] - kg™") 80 160
5 BEME(W /(N s-m™) 0.001 81
6  HI(CP)/(J-kg' - KT 381.5
7 EALIREE (T)/ C 29.8
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Fig. 1 Geometrical modeling
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Fig. 2 Unstructured triangular mesh grid
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