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Abstract; A high power electronic control cabinet for space optical remote sensors was designed according to
the design demands of space electronic equipment. Firstly, the thermal design principle was summarized for
space electronic equipment. Then, the thermal design process of the electronic cabinet was generalized, the
temperature difference of typical high power electronic components was calculated and the thermal design
schemes of printed circuit boards and high power electronic components were introduced. Finally, the design
schemes were validated by the means of thermal analysis and thermal test. The test results indicate that the
thermal balance temperature of the electronic control cabinet is less than 30 °C in a stable working state and
the shell temperatures of electronic components are under 54. 2 °C , which proves that the design schemes fully
meet the design requirements of thermal control.
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Fig. 1  Thermal design flow chart of electronic control K2 CPU.MNSKEARRER
cabinet Fig.2  Schematic diagram of CPU chip layout
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Fig.3 Heat conduction path of CPU chip
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Tab.1 Symbol meanings of CPU heat conduction path
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S AAE P Ak BABE AR TR A 200N B B EH A A N
R = 1/(4 xK,) R =8/(A xA) (i =2.4.68). (2)

(1 =1,3,5,7,9).

(D)

BRI HM(2) FAATZIRILE 2,

x2 ABEHEAXFSSN

Tab.2 Symbol meanings of heat resistance formula
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Tab.3 Parameter values of heat resistance formula

SRR O, IR SR BIE L 3

ZH BUE/m’ 2R HUE 20 HUH/mm
A 1.6 x107* K, 30 W/ (m? - K)
A, 0.464 x10* A, 18 W/(m - K) 5, 2x107?
Ay 5.3x107° K, 1 000 W/ (m® « K)
A, 5.3x107° A, 160 W/(m - K) d, 1x10°?
A 3.712x107°? K 200 W/(m* - K)
Ag 0.95x107° Ao 160 W/ (m - K) O 3.8x107°
A, 2.98 x10°° K, 200 W/(m* - K)
Ag 2.98x10° Ag 160 W/ (m - K) N 8§x107°
A, 8.67 x 1072 K, 200 W/ (m* - K)
B ERFBERAKX (D) FQ) Rl AR,
4 METEE
Tab.4 Calculated values of heat resistance
PEH R, R, R, R, R; R R, Ry R,
HEE/(C-W')  20.83 0.239 0.19 0.012 1.347 0.025 1.678 0.017 0.058
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Fig.4 Heat transfer path of CPU top
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Tab.5 Calculated values of heat transfer heat resistance for CPU top

FARH R, R, Ry

RS Rf) R7 RS R9

PEAE/(C - W) 0.417 0.061 1.4

0.012 1.347 0. 025 1.678 0.017 0.058
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Fig.5 Design schematic diagram of a resistance compo-

nent
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Fig.6 Design schematic diagram of a chip device
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Fig.7 Finite element model of electric control cabinet
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Tab.6 Material attributes

¥ ME W/ (kgem ™) SRER/(W-m KT A/ (Jkg KT ERe
H AR AE AR AR A a4 2 660 162 871 0.8
PCB Z& A P T 1 800 18 700 0.6
Y P e 4 2 450 4.5 1 090 0.5
Fo BH AR W) s 5 2 400 5.03 1 000 0.6
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Tab.7 Contact heat conductance

e fh e A T2 PEE/(W-m?-K")
S 4w 2R T 2 ] s R IOR 2 000
St 4B R Z M o 200
TCA - B AIOR 450
ToA - HL AR I 30
Jur -t 4B R B35 SRl 800
FL A - 4 3R T IR 1 500

R8 XERBUHHE

Tab.8 Powers of high power electronic components

KRG BRI A TR EORSEEIE EOARRE BUEREIE 1 H R 2
IR/ W 2.5 2.24 2.36 3.8 4.5 6

FAAHGE RN, B R TAERRAE  RE R 20 ¢, BRI T AR 9,
1 12 min , P37 ESR O i T 000, R0 R A

xR9 ITR&EHHMA

Tab.9 Description of work states
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Fig.8 Heat balance temperature field of steady state
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Tab.10 Temperatures of high power electronic components

FL A T A R FR/C R 5 i AT/ °C
AR 1 Yy 23.8 65

2 AL BH. 24.2 65
O 1 G RGN 27.5 70

2 FL BH i 4F 51.5 75
HaL TRAR 1 FH IR B B 23.2 70

2 FH R RS B 24.6 70
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Fig. 11 Schematic diagram of test equipment
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Fig. 12 Temperature curve of the resistance component
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Tab. 11 Statistic of test temperature data

FHL AR WIS 7 W A (R IR B2/ °C P EEER/C &7 b5/ C
FE il AR 1 iyas 25.8 23.8 65

2 CENi 26.0 24.2 65
2O 1 5| = s U 29.3 27.5 70

2 FHL RHL #8514 54.2 51.5 75
FHL AR 1 LR R 25.1 23.2 70

2 ERY/Y 8o 25.9 24.6 70
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