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Abstract

Using the method of numerical simulation, the effects of the model with different distribution of
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three-dimensional Y-shaped fins on the heat storage and release process of phase change heat
storage unit and the inlet velocity on the heat storage process were studied. The results show that:
firstly, there are obvious differences in the heat storage and release process at different axial po-
sitions, especially in the heat storage process; Secondly, the more Y-shaped fins gather to the bot-
tom, the longer the duration of natural convection, and the better the heat storage effect; In the
heat storage process, the heat storage time of model 5 (30° Y-rib model) is shortened by 19.01%
compared with model 2 (72° Y-rib model), and in the heat release process, the heat release time of
model 2, model 3, model 4 and model 5 is shortened by 67.77%, 44.39%, 22.65% and 12.20% re-
spectively compared with model 1. Finally, increasing the inlet flow rate of heat exchange fluid can
significantly shorten the melting time, but it has a certain range for the increase of heat storage
rate. When the inlet velocity is greater than 0.1 m/s, the effect of inlet velocity on melting time de-
creases significantly.
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Figure 1. Physical model diagram
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Table 1. Physical parameters of phase change materials
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Figure 2. Grid independence verification
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Figure 3. Time step verification
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Figure 4. Model validation verification
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Figure 5. Liquid phase diagram (left) and temperature diagram (right) of
heat storage process
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Figure 6. Flow field diagram
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Figure 7. Change of liquid phase fraction during heat storage
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Figure 9. Effect of different inlet velocities on melting process
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Figure 10. Liquid phase diagram (left) and temperature diagram (right) of
exothermic process

B 10. SRR EE (D) FMEEEE)

BB 2: & 10(b), BEEBGRMIHEAT, BEE R PCM SRETIE 2, R A vt i 5ok 5 1 S bR
B MR B R R R, R EEE ) PCM B . B 5 7E N TR EOKE I I £ R I PCM 4t
], ELAS AR AN T3 H Ak 1 45 B T 8 ] ) PCML IZ 10820, 33 R T 3 FAR AR AN T TR A i in 24,
BT PCM IR ZEB Wk, AR FE v mT DU 2 76 H S 30 B T 46 PRIt A T B S s

BB 3: wnl 10(c), #E82 TR A3 5), NFAR PCM A g st , B8 2 FA 5,
FH T 0 A 7 S S S 3 BT A B [ 1) PCML 386 22, ELY 1) £ B T K PR R 3 B A AT S 3 21
JE BT 1) 5k [ B A2 T T R B o pR T R KSR S, T DU B e A (R A B Ak v el
ZRIFARIB K.

B 11, wshn Y B R n] DABH R AR R ), SR 1 AL, BN 2. BN 3. AT 4 RO
5 N R BIGERE T 67.77% 44.39%. 22.65%K11 12.20%. & 12 AT%0, F R EEE Nu BUKE
B (R RELE LU BUIRAE, PTUDAE B A AR EZ A SHCONF, BT 2 M A s nss s, TR
SRR, KEEY ZUM A I S AE T AT LASE PRAE PCM BT, K K 4 A 458 [ Bt (1]

1.0
—=— BRI (GRERERD
0.8 —e— iAI2 (72° YAIfH B BIAD
—a— JERIZ (60° YU H A
—v— A4 (45° YRI) AR
0.6 —o— A5 (30° YR HBEAD
R
~
B4
0.2
0.0
0 100 200 300 400 500 600 700
B 8] /min

Figure 11. Change of liquid phase fraction during exothermic
process
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Figure 12. Variation of average Nu number during exothermic
process
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