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Abstract: In order to solve the problems of low heat storage efficiency and uneven melting in the phase change material area
of the traditional heat accumulator, the influence of the length and branch angle of the Y-shaped fin on the heat storage
performance of the three-tube phase change accumulator was simulated and studied by using FLUENT software to simulate the

effects of the length and branch angle of the three-tube phase change accumulator with eightlongitudinal fins as the basic

Wk 9 :2024-03-105 & [0 F 3 2024-06-28 5 5T 4 B - 5K L%

FATE E K A AR 4 (52206224) 5 [ 19 7 J6 A8 I B A MR 45 47 BR 2> 7] BH 52 350 B (TSS2023-10) 5 1 b 4w 55 2 B RE 2 5 A i 58 50 H
(ZD2022023)

H—VEGRIA JH) M (1982—) , 5 R HEA i G TR, 48 -, 32 20 A ok Ha AL A I U 980 R4 R e HE D 1 7 B 9

E-mail : 286559587 @ qq. com

JETTI 2R AR TR X =B E AR AR AR p [, Wb R R . 2024, 45(6) :573-581.

TANG Guangtong, LI Xin, JIANG Jingzhi, et al. Effect of fractal fins on the heat storage performance of three-casing phase change accu-

mulator[J]. Journal of Hebei University of Science and Technology.2024,45(6) :573-581.



574 LI A S A NI S i 2024 4F

structure, ensuring that the volume of the fins in the accumulator remains unchanged, and the longitudinal fins are {ractal with
the "Y" shape. The results show that the addition of fractal fins in the three-tube phase change accumulator increases the heat
exchange area compared with the ordinary longitudinal straight fin structure, which is conducive to the development of natural
convection and effectively shortens the time required for the complete melting of PCM. After comprehensive analysis, the root
and branches of the Y-shaped fin accounts for 25% and 75% of the total length, respectively, and the branch angle is 60°,
which is the best Y-shaped fin structure, the complete melting rate of PCM is significantly improved, and the overall heat
storage performance is improved. Compared with the ordinary straight fin heat accumulator, the proposed Y-shaped fin has
more uniform heating of the phase change material and faster heat storage rate. The numerical simulation results provide

certain data basis for the structural optimization design of the phase change heat accumulator.

Keywords: heat transfer; phase change heat storage; fractal fins; numerical simulation; enhanced heat exchange; natural

convection
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Fig. 1 Physical model of triplex-tube phase change accumulator
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Fig. 2 Grid independence verification and mesh diagram
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Fig.8 Comparison of liquid phase contours with different Y-shaped fins branch angles
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