2014 4 115
B35% Ho6H

Journal of Zhengzhou University ( Engineering Science)

O K AR (% W) Nov. 2014

Vol. 35 No. 6

XEHS 1671 -6833(2014)06 —-0113 - 05

=R MK RIS

57 1,2 1 N 1
ig:%;]: ’ % :r‘ij’é‘ ’ E /’ffx «lLEP
(L KHFEMT AR LB TR, &K KF 130022;2. 8 T2 55 HLHE R, ILIF T8 214206)

i E: AT RENBARARA RS aLBER LY S TERGERES FHAET AW
AR S EERR HANARR R R L AR GERLRE T REORAMA, L TR
WL TAAIARDHFAER KA ICEPAK & F # %t & A K4, 3 R B K & A 69 3 9 A8 3
ATHAEIW RRTHSRGEABRES T AT R EAFTE LA MG R, P BT AW
BT IR, A S ER R G F IR A& B AGT R A

KB BT K& 5 BEE BN GICEPAK 3% R 3k W 5 A2 AL A

HESES: TKI24 XEEARERD: A

0 57

FIE 1000 m DL F e ¥ 44 b DX AR 4 [
AL 65% , K HL  KUHL L 7 i L 5 i 5 B R 1Y 3/4
HAE 5 | PN 52 A i D M X H R A A TE e R X
R A 7= AR 36 e O AN BT A B 2 TR R Y
B, 23 SR T R B IR R B R R N LT
PLAF A R RE ) B AR, AR IR BE T, 77 A
kS FRAR, BT 55 Vo T A 1t X R, 1 18 45 WA ) I, o
PRAE T IR T X AT I A 7= A v B
EEX.

ST O RV SO = e R APTU S 2 R N
{18 ek 2 ol P I T8 1E 2R B5O0 SR FH 6T i 48 B4 7
WP B X AN IR 22 207 10 C DL L R i
ANl A Teepak {5 B 5% 2 7F 55 W 4K T 52 BRI
AR EI LR EH B SRS RE
FE/IN CRORARBIAE BL T, SR B XU B 58 1l R0 F
ar VIR TE 52 0 5 38 T AR R AR M X GE 2 Tee-
pak AT A A B P TS TAERE, T
23S IO 32 SR it A TR 1 7 ) R A AR R
J& Tcepak HEFEM)Z 7 BRI,

1 HTEEBENEILISHEAR

L1 FE&EBENEST
AT 4 AT, TR R

Yr#m B #7:2014 - 07 -25; 81T H #7:2014 - 09 - 26

doi:10.3969/j. issn. 1671 — 6833.2014.06. 027

B (LI ALAR HLHEAE ) 2 7E PCB AR 12 — R
H TAERY T8 7. 38 W% 5007 S8 A PR, — 2 X
Bl Xof A B 0 A AT 9 1R RS O v A5 T A o
BRI TC 8 4, AT % S AR Y v 4
i B AR BOHRG  AE Z 07 [ M X T 1 AR O 12
4, PCB Ay )5 B 10 mm, #4804 FR -4, 544
FAHROE0.35 W/ (m - K. F il Bl A 9 R CR
G AR BUR/N & AT e KU 2
TE A AR E , KU B9 AR AR R Y I Y
K/INE A SCIY 2R a5 . A6 55 O R T
A=A~ 80 W R IR HLAE 9 — A B P EHLAE.

0]

Bl HERETEHR

Fig.1 schematic model for the simulation
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Tab.1 Air performance at different altitude

- R/ s (%19 =R VR Gy ¥/ KRAE/
B (kg*m™?®) (J+kg' K')(W-M-K"') (kg-m-s") (m* - s™h) (kg » kmol ") (N +m™)
LRG3 1.161 4 1 005.0 0.026 1 1.84E -5 1.0 28.966 101 325
3 000 m 0.819 7 1 005.0 0.026 1 1.84E -5 1.0 28.966 70 093
6 000 m 0.564 3 1 005.0 0.026 1 1.84E -5 28.966 47 160
10 000 m 0.3279 1 .005.0 0.026 1 1.84E -5 1.0 28.966 26 416
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Tab.2 Temperature calculation results of typical parts

- | 3 000 m 6 000 m 10 000 m
FEAH T, T T T T, T T, T
Omax 2max Omax 2max Omax 2max Omax 2max
[ERUN7 31.45 28.93 37.38 33.14 44.03 39.12 60.76 53.17
PCB #t 26.34 28.93 29.08 33.14 32.46 39.12 41.62 53.17
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Fig.2 Temperature contour based on

zero-equation model at 3 000 m
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Fig.3 Temperature contour based on

two-equation model at 3000 m
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plementation of a novel digital active EMI technique in

Heat Dissipation Analysis of Electronic Equipment in High Altitude Area

HUANG Yan-ping'?, CAO Guo-hua', WANG Shu-kun'

(1. School of Mechanical and Electric Engineering, Changchun University of Science and Technology, Changchun 130022, Chi-
na; 2. Department of Mechanical Engineering, Wuxi Institute of Arts & Technology, Wuxi 214206, China)

Abstract. Heat dissipation capacity of electronic equipment influences not only its stability, but the service
life of the components. Especially in the high-altitude area with thin air and low air pressure, heat dissipation
performance is more likely to deteriorate in closed chassis. In order to study heat dissipation problem of elec-
tronic equipment at the high altitude, based on the turbulence theory, cooling flow mathematical model of
chassis was established. By means of ICEPAK, an electronic thermal design specialized software, the heat dis-
sipation of different altitudes were simulated. The theory that two-equation turbulence model for cooling calcu-
lation in thin air area should be more accurate, was put forward and verified through the simulation. This will
provide a reference for the thermal design of electronic equipment in high altitude areas.

Key words: electronic equipment; high altitude cooling; ICEPAK; turbulence theory; two equation model



