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Abstract: The change of temperature in satellite have a direct influence on the performance of electrical
devices. Aiming at studying the performance of electrical devices due to temperature distribution of
radiant plate, the mechanism of temperature dissipation of the radiant plate was analyzed based on its
characteristics. The research on thermal effect of laser irradiation in a simplified model of radiant plate
was done by using the finite element analysis software. The transient temperature distribution under pulsed
laser radiation was got by numerical simulation of the surface temperature field. The pulsed laser was
used as the radiation source to irradiate the radiant plate, based on analysis and study of the simulation

results, it was founded that the temperature of the electronic device would rise by 64.5 K when there was
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no heat dissipation around the electrical devices. When the heat pipe radiator was in the maximum

working performance, the thermal effect of pulsed laser irradiation would seriously affect the heat

dissipation performance of the heat pipe,the abnormal work of the heat pipe would increase the

temperature of the electronic device and affected the normal operation of the electronic devices. It lays a

theoretical foundation for the influence of the temperature on the performance of electronic devices.
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Fig.1 Heating electronic module model
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Fig.4 Simulation results of heating electronic components
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Fig.5 Simulation results of heating electronic components
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Fig.8 Temperature distribution of laser irradiated radiant plate
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Fig.9 Temperature distribution of laser irradiated radiant plate

T PR RS I % 2= R 3 o A1 3 A JEE e B Y o
2 T T SRS U TV RT R AN [R] B4 AR A A A [ B4k
W, PR BOE RO PE T T, B X0 A [R5 v A kA e
TEFEAN [ 9 BOL %R S R IR T kAL o

(ER ST Ik i R i 22380 IR S A PO, i 7
A, ZHICHRIBINETE T AN 5 25 LU At = 52 0 5 fik
MPEOCHRIN T, &R AT S 2 R TR R i
DRIEEARAERLEE, A T B BRI b BOE A F T
SRR IS s 275 STIR 91 A A Kk ik
JEXT AR A A PR

3 BERERES T

TR B B AR AR —E . 2 L
P T80 — S P TE o JEE A 1Y o T 2 52 A Y
AR BRG] TV B AR R 222 TR A B PERR 3k

Jits BR AN B AR BR ) 24, 72 LR E W TAR R IR BV A
Rt BRI B 40 PR B 58 1) A8 AR AR /DN, R 220 i i
FIRFt & JELRE i) T A 4 DR B BRI, L 20 4,
BT AERR , AR 10 s

10 AR
Fig.10 Integral model

MR SCH B, B Y BEE n 44 T 5 e B ) A1
M, B ARATAE B PV FBOAAR 0 V2 SR | (2 T A
BAAEE TAERR (o B i $A45 S5 s il ¥ 1R 7
310.15 K) , B FEHUIE F A BH B8 S — a2 it fa] i, 7R
T 8 B IE T K TAEBR Qua, BERTHLES 1= A0
PORTH R B ABH ) 2045 38 21 48 12 M, HR V% A b B
R T, R ae E -~ fE e 3.

CMAT=A,e0T’ (16)
Ao C Sy HL B LU IAES s M D H BRI T i 5 A, W ER
BT R e HER A MR R ST, B = Ay
1.507 J, 588 MR 5 o 293.15 K, 225 OE B 5 )
WA HIRTEE 304 K LA L, Fh s A9 B SR
P TAETERERY T %,
MR B R A B iR AR,

V2

0= j AV-p-C,-AT-dV (17)

A VOB v B THARL; p AR R C
FRVe R LA BOEXH R B I e I ST T
121 W/m?* [ HRGE 8, FLHE R 0 2 A I TR s R, 4T
WEHAE AR A LB P, 2800 AR TR A
ABSE - b 78, P S BB O 4 2R AV TRLIEE 70
AN 11 7R 2l — Bl TR s AR 22, fix
LRI MUBHLIE IV TARPEBE T 1%

I3 —J5 T, R B ZERE (8 SO IR SR v Al Y
i B2 T e o P S i S P AR T, TR
MHEEANIE 12 FiR

1243002-6



ik I

%12 3

www.irla.cn

%47 %

Time=60s, temperature/K

P11 O BRSSP IR U7 A5 R

Fig.11 Simulation results of heat pipe after laser irration
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Fig.12 Simulation results of heating electronic after laser irration
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