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Establishment of Cylinder Models for Temperature Control Packages Based on ANSYS
ZHAO Yan-bing , QIAN Jing

(Jiangnan University, Wuxi 214000, China)

Abstract: Several cylinder models were established to simplify the design of temperature control package. Real
temperature control package was transfer to different cylinder models to simplify design. Thermal transfer anal-
ysis and simulation were carried out using ANSYS. The relative error of temperature control time between
transfer models and real temperature control system were used to select the best cylinder model. The result
showed that the one who's inside volume and thickness is equal with real cubic temperature control package can

reflect the real heat transfer process best. The purpose was to provide reference for reducing cost and optimizing

temperature control package design.
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Fig. 2 Change of temperature in temperature control package 1
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Tab.1 Thermal conductivity and enthalpy of ice

and water under different temperature

Y-S SRR wE 4
/C  /(Wem "K'  /(kgem ?) /(Jem *)

—10 2.32 918 0

—1 2.20 917 3.78 X107
0 2.20 1 000 7.98 X107
10 0.57 1 000 1.22X10"

BRBCRNREEIANSESEN, BEINERE
BEA, ASERENR, XPREBERN M. BIX
SHFRRENSRIRRAREY 3~10 W/(m* - CH,
BIMTERZLEENREARKEN 7 W/(m* - C),
B-EHEAMRBEN 0.6 W/(m - K),

BOTEERIE 2, XA LRSHAITELER
SEFBREARFINREABT 2%, ZEEES
12 IEff,

2 BEREZMRIEIRME R
Tab.2 Temperature holding time result of real measurement and computer simulation

so LXWXH WE A MR (EPS)  SMRMC SRR JMBRIE ANSYS il R
/mm JE B /mm FEE/(kgem*) (Wem 'K /T ARl /b PRI EE /B /%

1 86 X 86 X140 27 17.5 0. 040 50.0 10.9 10. 83 —0.61
2 108X 155 X204 38 22.0 0.037 49.5 19.0 19. 33 1.75
3 103X 161X 116 27 17.5 0. 040 50.0 14.1 14. 25 1. 07
4 145X145X210 50 30.0 0.036 52.5 23.0 23.17 0.76
5 150 X180 X310 20 19.7 0. 040 50.0 19.0 19. 29 1.53

4 BEERBLIE

AT ENRDIREP, L1 SEAB,ZEDM

AU, IR B Solid 70 NEME B TTHRA, EWY
MRS D AN ARE R (EPS)BE 19 kg/m’,
EERVS 1800 J/(kg - C), BMAE 0. 04 W/(m -
K),ESHIBE 600 kg/m* , FNE 0.6 W/(m -
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Fig. 3 Nodal temperature of ice at 60 000 s
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Fig.3 Result and errors between rectangular temperature control system and cylinder models
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HERERT,

EI
VAl

5 ARYNREBNFM

YPDTSTEEN 20 mm, AR YEEIIN 100



2 T PACKAGING ENGINEERING Vol. 33 No. 9 2012-05

22 &

mm,SEM 100~1 000 mm VK SRR ITREFEE REB/BRRBE, BERRRIISAEREXBN
AR BEEARE R GETENNEDNRE B AR 53 0NE N

E. NI EHREZE,. FEEEBE, BN .S

¥999 200,300,400,500,600,700,800 mm BIEHE 3+ 7 L8

SRR 1 AR 5 BRICBRENBIRE, FHW
_J_/\ /U\Ed; )LJ. 6

0.07g o T
+ f5is

{0200 300 400 500 600 700 800
PRGF(58 ) / mm

P16 47 a2 A48 N RT3 i)

Fig. 6 Influence of internal dimension of

temperature control package on model
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Fig. 7 Influence of thickness of

package on error of models
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