5533 % 45 7 ) m=sh =ik Vol. 33 No.7
2018 4 7 H Journal of Aerospace Power Jul. 2018

B 42 :1000-8055(2018)07-1758-09 doi:10. 13224 /j. cnki. jasp. 2018. 07. 025

EREBRMVIEFFZASERE
43 #f7 #0 325§

x gV, Aaa, EREL TesA, £ 4
(1. P EBRERE LR FFEBE . JEaT 1000945
2. WEBHABER Y MR SRR ECR S B, T 100094)

1% B WA R A Sh LR 28 AT R AR AL R IR B T TAE B i $RR L IR R T 3k T 4 Teepak
P AT B 43 T o 38 4 b T R AR 0L S 46 ST )2 AT SE 46 S0 AR I R AT T 98I L B4 R 5 ST 4 R 3
AW G, G5 HEFE P R Y BB T T DL R AR R R R LR E B IR A E T P9 XU TR s AR
T A T 25 N IR B 1) A48 5 ST UL U v Y A B S ke o R P S RS o A A B K ) A AT R T R T
DL, W9 45 3R R 1 )2 R S LA 8 0 AR D R AL R B 2 AR A

% B W FWZHRAPEENIE; Teepak B fF; A5 ELHT: AL P2 /AT

pNEE )
FESES: V274 XEARAERD: A

E

Simulation analysis and test on thermal performances

of stratospheric motor controller
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Chinese Academy of Sciences, Beijing 100094, China;
2. College of Materials Science and Opto-electronic Engineering,

University of Chinese Academy of Sciences, Beijing 100094, China)

Abstract: To obtain the thermal performances of a motor controller working in strato-
sphere, numerical simulation based on software Icepak was performed. To confirm the accu-
racy of the numerical model, a ground environmental simulation test and a stratospheric
flight test were carried out. Results showed that the numerical model equation can simulate
the thermal performance of the controller well. The influences of the cooling method of
forced convection using an inner fan on the thermal performances were researched. The nu-
merical simulation and flight test results showed that the thermal design of the controller was
acceptable in view of stable working. Surface solar radiation should be taken into account, as
it will influence the internal temperature. The research results provide important references

for the engineering application of the stratospheric motor controller.
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Table 1 Major modules and properites of the controller simulation model
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Fig. 3 Non-conformal mesh for the controller model

HoAh 5 8 AL 45 : Plates $4 7 2= 50U fiff H] =
FRJFAR T VR BE AR R 5 KU 28 R Sl T 4E R E Y
S KUBR 5 Ui 3N 7 1) I ) ) Bl 28 1Y S 2R
WERBREAIE S R EE I —y i
B SUEBEN 7490 Pa, BRES IR E % —56.5°C
GRS R R TR TR AU, BRO) f R BCR
Hemicube J7EiH5E

(K R 18 ke Kb 1) R A% BE /DN o 43 BT 428 1 2%
H AR X R BT L 3 B B B T A2 S 1500, (]
JE R AR AT AR R ) WAL it R A 0.7, B
TR st R AR 0. 35 43 BT A R i A O T 1Y 5 i %k
iR S Y 30 1 T ALY Dy 4.6 X100 T E
T3 B A AL TR R R i R B 0. 3.3 &
TR it R ALK 0.7,

2.2 fFE#ER
R 4l TR S PR AT B O 5 T R S5 56k,

Ao 23 4R T HURE DL AT 5 M T A 400 R B 52 56 (BR T
S B A R ok HEAT 9K Sl R e 2 5% 5l (4 BUE 2
RO HAT X . BB Fr A T
DU 45 il A AR Y 3R R 0 A AR AT 4, PR DG A 1R
T E AL 5 BT 7 o P9 B A% 32 200 Al B AN K 2
IR

A O 73 B 45 50 e 2 WL i R ap
DA PRTIE F2 1) 5 AT FEL B A R O o £l JEE 7 365 1 R
PN A7 DXURR NI KB 26 R T B 7 000 BT 25 2R 0 e
R AR R LB T - B
IR AT AT 25 B Ak e RGE R SR T kR R R L PR AR A o
i A TR TR 14 3 407 5 2 SR RS 2 R I OB AR A

Temperature/C
65.0000

(@) A7 AUE



1762 fii =

% 33 &

Temperature/“C
65.0000
48.1250
31.2500
14.3750

~2.50005
-19.3751
-36.2501
-53.1251
~70.0001

(b) FoA
P4 28 33 T 00 R ) oA A AL 4 A

Fig. 4 Temperature distribution inside the

controller under no-load mode
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Fig. 5 Temperature distribution of modules

inside the controller under no-load mode
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Table 2 Simulation value of temperature of major

module inside the controller under no-load mode
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Fig. 6 Influences of solar radiation on

module temperature inside the controller
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Fig. 7 Influences of fan location on the

temperature inside the controller
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Fig. 8 Influences of fan location on module

temperature inside the controller
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Table 4 Comparison between test result and simulation
result of temperature at the measuring point

inside the controller
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