MRS FET ANSYS {5 5 40 255 Bl 7 AR R G 57

T ANSYS PRy AL BR 5o B R it it 37

SRBRAE, AR

LR R, 8 214122)

WE: FERRBAEZRAARRARCBER R, FAT Z SR BB R & — f A o) 34, 4 80 ANSYS #% 4
M AT HAEAEDL, ST T H AR GE B R AL R B AN AR E, ERAV. EHR—AREAT
BHEEFH, ARTRREES R DMEGIAENT 208, KA L5 EHRREHARRMEE BEMFHMLM RGK
B RAELER R ERREAOEALRE, X ARB O EMRAR T EIROERRRETIRE,

KB RIBA; ANSYS A 547 RS HEA; RIER A

FE4HES: TB485. 1; TB487 Xk#RriZA%: A XEHHS: 1001-3563(2011)05-0043-06

Spherical Shell Models for Insulating Packages Based on ANSYS

GUO Xiao-juan, QIAN Jing

(Jiangnan University, Wuxi 214122, China)

Abstract: In order to realize the three-dimensional heat transfer calculating to one-dimensional, several different
spherical shell models were developed. Numerical simulation was carried out based on ANSYS heat transfer a-
nalysis to analyze the heat preservation time of the model and the relative error between the model and practical
insulating package. The results showed that spherical shell models can furthest reflect the heat transfer process
of real insulating package when inside surface of package is close to square and the ratio of maximal size to mini-
mal size of package is less than 2, in which the volume and the thickness of spherical shell model equals to that

of the insulating package. The purpose of this research was to provide reference for optimal design of insulating
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package and to reduce packaging cost.
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Fig. 1 Transform of cubic insulating package

into spherical shell model
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Tab.1 Thermal parameter of solid ice

Tz TIERE e f&

/C J(Wem?«C ") /Jkgem®) /(Jem*)

—10 0. 57 900 0

—1 0.57 900 3.78 X107
0 0.57 1000 7.98 X107
10 0.57 1000 1.22X108
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EN B ITHEA Solid70, BT/ AE A, %50 M
1B, MR T ENY N 0. 005 mo NEFE. REFR
RIKRBVBREN—1 C,INEREREN 50 C,
SKEEBYEIEN 24 000 s, R/NGEN 30 s, RADGEN
100 so HABEBRIMNKE, MERANALRR,
Bl (0. 05,0.05,0. 05)92FR,0 CHIHFRE
EZUDKRECBENEER, IZKREBELHE
0 CHIBNBERE., BZNEEEIR 0 CLBLE,IA
NIRBEEERN, KBRERZG ,#H AN POST26 AMNE
25 , IR (0. 05,0. 05,0. 05) A BT D HTIIZ PR
EhENBNT sk, LE 2,

HA POSTL AMBES , IRENPE DR 15 000 s
FENEREEREE, RRWMTEL 15 250 s B34,
PETRWEEN 0.016 464 C, BIBEILRE
FERBIVEN 15 250 s,

4 BRIRERZMERDM

RE K EPS VSRR £=0.034 W/(m -
K),BE p=30 kg/m*, BERKBVRMEES KB L
REPDPSEHALZ, BERSIIENEBNRIEAR
LN 5 W/(m® - C)e REBEARKRODNEBREE
AN—1CIFRNBREN 50 C,IBR,
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o ERY SRR ERES 8N X 2, BRAEER
= F, 1INV, =20 mm, BRITEANBUMIKTE
= RPN INERDE 20
AERRYBENM £, D53 ANSYS &1&,10
RSBHUNRENE, REITESKTE AN F1I
T/ (> 10°) s R RIENRE , BB & 3,
2 ARG R R fe 2 ME 3 TUBW, BT HARRED KN
i 2 Temperature of the middle point 0, ECRIHAEE AR S REE R, RRE
i the cuble prckege case RETK, XROTAEHNARRINEN. BE
2 O, KR 1 IR IR EERIKFTERE /)
F2 UHFBREBEEMERTER RS
Tab.2 Size of cubic insulating package and different spherical shell models
IR e R 2 Bl 3 Bl 4 Bl 5 Bl 6
/mm 7 o ri o ri o ri o 7 o T o
50 31 43 31 51 23 43 35 48 35 55 28 48
100 62 74 62 82 54 74 69 83 69 89 63 83
150 93 105 93 113 85 105 104 117 104 124 97 117
200 124 137 124 144 117 137 138 152 138 158 132 152
250 155 168 155 175 148 168 173 187 173 193 167 187
®3 LERBEMSHRETRBRBHEREINRE
Tab.3 Heat preservation time and error between cubic insulating package and different mathematic models
7T AR A A 1 B 2 RAY 3 BERL 4 FLAY 5 Bl 6
nk EE mE] R2E B R2E W R WP R2E W R mE R
/mm /s /s /% /s /% /s /% /s /%% /s /% /s /%
50 5090 4830  —5.1 5460 7.3 3385 —33.5 5950 16.9 6720 32.0 4670 8.3
100 15250 14050 —7.9 16455 7.9 13265 —13.0 17245 16.9 19400 27.2 16890 10. 8
150 27525 25950  —5.7 30575 11.1 26780  —2.7 31525 14.5 36380 32.2 32720 18.9
200 42870 41265 —3.7 47725 11.3 43660 1.8 49430 15.3 55720 30.0 52495 22.5
250 60810 58325 —4.1 66435 9.3 62530 2.8 70175  15.4 78900  29.7 74730 @ 22.9
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Fig. 3 Error between cubic insulating package

and different mathematic models
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Tab.4 Heat preservation time and error between rectangular insulating package and different spherical shell models

PRI A A1 iRl 2 A 3 A 4 iRl 5 AR 6
jURIS K B BffE) RZE Bfl) R2E Wffa] PR2E Bfl) R APl R2E WffE] 2
W /mm /s /s /% /s /% /s /% /s /% /s /% /s /%
1:1:1 150 27 525 25950 —5. 30575 11.1 26 780 —2.7 31525 14.5 36380 32.2 32720 18.9
1.2:1:1 180 30145 28580 —5.2 33690 11.8 29660 —1.6 35150 16.6 39730 31.8 36405 20.8
1.5:1:1 225 33040 31930 —3. 37 920 14.8 33 745 2.1 40 215 21.7 45405 37.4 41975 27.0
1.8:1:1 270 34995 35560 1.6 41 385 18.3 37 505 7.2 44 380 26.8 50090 43.1 46 585 33.1
2:1:1 300 35730 37 450 4.8 43 660 22.2 39700 11.1 47630 33.3 53715 50.3 50095 40.2
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Fig. 4 Error between rectangular insulating package

and different spherical shell models
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Fig. 5 Comparison of error between cubic insulating packages
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Fig. 6 Error between rectangular insulating packages of

different thickness and size ratios and spherical shell models
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