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Numerical Simulation of Melting Heat Transfer of Paraffin
Phase Change Energy Storage Device
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(School of Mechanical and Automotive Engineering,Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract; In order to study the factors affecting the heat transfer process of paraffin in a shell and tube phase change

energy storage device, the melting process of paraffin in a horizontally placed shell and tube energy storage device was

numerically simulated. The influence of changing heating source temperature and cross-section eccentricity on melting

process was studied. Different heat source temperature and the cross section eccentricity were set for simulation, the

liquid rate curve, liquid rate satellite cloud picture and temperature change of melting process were analyzed. The

results show that raising the temperature of heat source can make the melting time shortened, but after reaching a certain

temperature, melting time changed little ; increasing the eccentricity of the model will shorten the melting time. In the

studied model, the melting time is the shortest when the eccentricity is 1. 0. The proposed numerical simulation method

can provide reference for the design of shell and tube phase change energy storage device.

Keywords : heat storage ; phase change material ; melting heat transfer ; eccentricity

AR ALE 20 T2 80 AFAUHIAE A PR
e BSOS I BRI LA 45 1A W K
HH R S RE RS RE (PCM) B A AR E fiff
AL AL AR RN — IR T RS AL,
17 A R A S R AR AR TR A A AR A
HATTEPE R A5 T R DA B AL A TR E 55
PRl o DR R A T, o B TR A X
RS DX S THT ) A2 A D0 [ 285 DR S X Z ) 77

W8 B #A :2021-09-30 ; & [E] A #§ :2022-01-18

FEF — PR IX, G35 ] B A 2k 2y 3k AT 3
PR TS ¥ (CFD) WA ERR S, iz
MR ] T FLUENT BR0F XA AL 1§ DLREAT 8L, 45 44 k)
(4 2 BlAH 25 20 Bl HEAT SR A, X RHIF A A AR A B
sk L TR [ TR AR R A AL R L 15
BT B A A8 AT 3 R R A e A T A T R 2
T, AHZS A I PR B A i 1L S5 A — E R A5
W o 2855 45 S s CFD B s ot B2 A7 405 2L,

E— (B0 (1997) , 4 VTR, B BR S0/, EEIFTE 7 1 R AR 5 B B S IR X7 (1963)
Y9, HEAL L 02, RO BB EDR S B, E-mail:1wjl119@ 139. com



.28 . B THI# Light Industry Machinery

2022 FFEE2 B

R T L SRR I R A T ) T R 2, Xu 25
FHEST T2 2 AL T R B R AR i A TR, A5 5 T —
P4 b EA G ARSI . Yang %51 38
S AR R PT 7 TS T ATl K T Lo s A b A AR
FERIBE AR 75 1 T K S8 HB N PR E R A i
H G R A YR A b, Rana 260 3 5
CFD R 1 S 1 578 1% 1A 0380 1 5 4R g 28 £ BA R o
PEHISEN A5 5) T — R A B LA 254 | s BULEAS
I F 45 9 T S bR B A AL B 1], Seddegh
S TR A T RE R A, R BLK
X T ABIRIT AL PR T R & Avei %
BFFE T KT 30 70 & HOR T IR AL i B, R IR AL X
SR I 1] B3, SRR T LA SO B A A

Zx BRI AT MR B RE S B (B B2 2
PR SN . 2B LA I SR MR AL, o485 7 A s
QL BT BE o B B R I B WA HEAT T R A
0, MR A AL SE bR R S %
1 R E
1.1 #IEEE

B RTCI KT8 578 A AR AR 20 i, R
TP 1R, AMEETEREAR R, Sy 30 mm, P BE 4%
R, Jg 15 mm  AHASWHRHECFETE 2 AN 8% 2 A, T 45
PR SRR o A DA R PR B, AR TR
SR BE T EEE 20 AT, Z WK O 1) A A,
P e AT BT . N T AL BSR4
DAF AR« O7E 2R A, KIS bRk Jas Ay 4% 20 )
1 5 @0 BAVRE THT 3L b b 250 s AHAE BRI T 3
JZ 5 @ [ SR R % FEAE Boussinesq %

|

20

|
M1 e Xa i E e A A |
Figure 1  Model section of shell and tube

energy storage device
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Table 1  Physical parameters of paraffin
p/ (kg -m™?) /K™t w/ (Pa-s) Ts/K T./K
900 0.001 0.03 325 328
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Table 2 Temperature of monitoring

points under different grids

R s Py AbilkEE/K Py JbRLEE/K /K
3 600 328.5316 328.744 8 0.2132
4 800 328.408 7 328.336 7 -0.0720
6 000 328.690 3 328.453 8 -0.236 5
7 200 329.000 6 328.7210 -0.279 6
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Figure 2 Mesh division
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Figure 3 Temperature distribution cloud diagram and liquid phase rate
distribution cloud diagram of PCM at different times
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Figure 5 Variation curve of liquid phase rate at
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Figure 4  Variation curve of liquid phase rate
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Figure 7 Cloud diagram of temperatur and liquid phase ratio distribution of

PCM at different eccentricity and time
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