€1 % % $f PACKAGING JOURNAL
2024 F £ 16 & S 4 Hi Vol. 16 No. 4 July 2024

14

JE T Fluent WA EPORHLAEHIE i L0F5T

doi:10.3969/j.issn.1674-7100.2024.04.006

oEE A F

H =F

Vo FAAL R A 55 ) A TR 3]
T kM 110041

W OE: AREES

A EREEMHT, 5h

AHAE LR AR AR i AR P A8 B ARIR SR B AR IR R Y
T, EORMANRTRMALKRAHNE, RAFIp>MGTE, STaK
HAKBEAT AL AL ) A A Fluent 34k 3F — R TR ESG A oM., &R
Jo LE A WA SRR KT 9.9 °C( RABE 10 °C ).

BLOA QKA AR AR R B R, e EE MR P AR R ITA

i

XA, Ao &
hESFE S TB482.2; TB484

R, AR, MEh4RiE; Fluent

XERFRERS: A

XEHRS: 1674-7100(2024)04-0039-04

5lxt&X: &%, A

#, W F.ATFluent®y LoHHCERBEY

15 BT [J]. R F4R, 2024, 16(4): 39-42.

524 ML AT A BE 2 DR AL K 12 i 22 A Y
HENER, R RN — N EESA,
1o S AP 2t AL R PR b O, AT 7
HEZ TR . NSNS TR G R RHL R A A
e ", BN G. Cesini 55 " il AT BB AL AN
BN T3, Xk — 3 DA AL REA (A ) L At %
AT TR AR P T T — R S S bR
PRI REM BT RBIIAE B AT TR S
FAGTEPIRI IR I K UAF T Al PR PR RE o

ASCURRY G SRR AT T R, X
PR S AR AR S AT IR ARAE, (5 LI HT 6L
PRI TOL T R PRIRTERE , DU GRS
A2

I EGMPEXBEREADBTmA
im B AR K

SRR S R b PRIBLEOR BRI
TALRERTHRAS T, IR dh DR BAR ZORON W6

TR 20 °C. AMRIREE -50 C. 2 h J5 iR AR AL R
110 Co HARFPPRAET, ™ S A 2
SKOMBIGRIREE 20 C. AMAIAIEE -50 C. 5 hJFiE
AL 10 °Co #2HE45 H Fluent #4015 1%
i TOUAAE: KA AE 20 CHIHR AR, Rukgk
BRI 50 CTHF, Kol 5 h 5 AR N
AT PN i R AR R R AL 10 °C

2 BRBEEMEEREEN

2.1 BAFEHESSARt

REFARAIRLE Ry R 3 )2, ISR N 2.5 mm &
MBS YRR, NZERN 2 mm JEAGERET 4Ed, P45
5% R R ) J2.00 )2 FE 30 mm JEAY PVC 7K, BYESLT
4EFN PVC IR H) S ARBUR, HA —E WA
o ™ Sh AR LB BG4 )2, RA 8.5 mm
AR G K +3 mm ZG32CrMo+11.4 mm -,
BEIE o RALLEAR S R i ST 3P 2 A R A 2
Bn 1 pis.

s HER: 2024-01-16

EZERE N SFE (1992-) , 5, 07N, SRR CER A BRA /] TR, AL, F5E0E5E07 [ A HUARAES S

P57 E, E-mail: 13940280569@163.com



l]d €1 %= = f PACKAGING JOURNAL
2024 £ £ 16 & F 4 i Vol. 16 No. 4 July 2024

*1 ARMEOHRMESY
Table 1 Thermophysical property parameters of
packaging materials

T %Ei HeAEs / SSAE )
(kgm™) (/kgK))  (W/(mK))

20 SR ARG 1006.43 0.024
AT 4k 2400 750 0.030
PVC ik 80 900 0.033
R4 1500 1260 5.000
SRR AR 620 1100 0.047
7G32CrMo 7870 561 47.700
FABERE 250 1000 0.020
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Fig.1 Simplified 2D model diagram of

packaging box and internal products
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Fig.2 Simulation analysis results of internal products
and thermal protection layer without packaging box
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Fig. 3 Time variation curve of the minimum temperature
on the inner surface of the thermal protection layer
without packaging box
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Fig. 4 Simulation analysis results of the overall
temperature field of packaging with packaging box
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Fig.5 Time varying curve of the minimum temperature
on the inner surface of the thermal protection layer
with packaging box
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Simulation Study of Composite Packaging Box Based on Fluent

MA Jintao, ZHOU Yang, TIAN Yu

( Shenyang Aerospace Xinguang Group Co., Ltd., Shenyang 110041, China )

Abstract: In order to study the temperature change of a composite packaging box in the process of low

temperature environment, the method of equivalent analysis was used to simplify the modeling of the whole packaging

box, and Fluent software was used for two-dimensional model simulation of the heat transfer when the product material

parameters inside the packaging box were unclear. The results show that the temperature of the product inside the

packaging box decreased by 9.9 °C. (no more than 10 °C ) after 5 h under the set conditions. The passive thermal insulation

performance of the package could meet the requirements and effectively protect the products during transportation.
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