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Thermal design and flight verification of orbit control

unit in core cabin of space station
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(Shanghai Engineering Research Center of Space Engine, Shanghai Institute of Space
Propulsion, Shanghai 201112, China)

Abstract; In order to verify whether the thermal control design of the orbit control unit in the core
cabin can meet the requirements of the temperature under any working condition during the mission of the
space station, [-DEAS/TMG software was used to determine the heating power required by the orbit con-
trol unit under extreme low temperature conditions, and the maximum temperature under extreme high
temperature conditions was predicted. The on-orbit flight shows that the flight temperature of the orbit con-
trol unit verifies the correctness of the theoretical calculation, and the deviation between them is about
3.7%. The larger the area of nozzles exposed to the sun, the higher the temperature of the heads and so-
lenoid valves. When the solar angle is equal to 58°, the illuminated area of the nozzle is the lar-
gest. Under low temperature conditions, the temperature of unit head with propellant flow and solenoid
valve is higher than 6. 8 °C, which meets the index requirement higher than 0 °C. Inertial flight attitude

belongs to high temperature condition for the pitching unit, which is different from the thermal control
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coating state of the previous unit, ensures that the temperature of the solenoid valves is lower than 40 °C

under extreme high temperature conditions, which provides guarantee for the reliable operation of the so-

lenoid valves during the 15 year mission of the space station.

Keywords : space station; core cabin; orbit control unit; thermal design; verification
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Fig.1 Orbit control unit in core cabin
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Fig.2 Orbit control units in spacecraft

SEAPGIE S RN i — R 9 mm F
T2 PR AT AR A PR 7 22 e LR b LR R MR
AEARE AL IE 3 BRI R
AP AU Ai56 JNNHE BRI RE KX 2
JZHAT

I
HL i 1
HLAE
e AR

FEADE BE

47

B3 s
Fig.3 Physical model
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Fig.4 Finite element model
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Fig.5 Temperature corresponding to 65° solar angel
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Fig.6 Diagrams of temperature under low

temperature condition
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Fig.7 Temperature corresponding to 65° solar angle
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Fig.8 Variation of solenoid valve temperature

with solar angle
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Fig.9 Head temperatures at low temperature
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Fig. 10 Solenoid temperatures at low temperature

FESLTP AT 2 20 W, B~ LR B IN AR 361 W
PIBETTIRA T, 2. 1. 2 1 A7 45 5 ( Sk 30 1 ek
23.2 ~42.4 °C , B RSP A TR 53.0 ~56.6 °C) &
HETRERE FERM, B2 o 1A E sk
B MiSEPR AT WA R, 32 800 D) AR B 3 A P A
BORBRE, B MU H IR SR S F 4RI, R
HIEE R4 ~12 CRPSR AT 4 CHE, it g
SN, IR EEE T 12 C I, g ik k. A%
T TSR] BB AL Sk 50 K Ha R I i 8 [ g o 23
Fb2y 0. 3, 43 i 25 OB HE S, 27 S B AT i A
ARZS, FRE IR AN S B URLBE K /35 T 40 °C R, £ L2
SORSERR AT AR B A AT I 25 1 SR DR S
PR TR, 5 B 5 MR 25 58, 5 898 Ui %

OB AL BT A0 PAFE 1 R 6 1 AT 55 201 )
W s R UL T A0 ) il B T oK o SR /AT A A L
(ERPk =) A SRS R, O B AT4E
R, DA PR BT BE RN ZE AR IR T T
TREEWE R PR oK . i T WILLH Sk Y Ha
b SR g, AN T [ i A AS [] A 42 AL 2 ik 22 A
PNGOREE 38
DA AT X B HLAL T = o v il T

O, W], FLZH 32 0K BH 0 REURE, HLA AR 76 B
BIFEIRALCT A5 L i, BILZH A2 K FH R 559 52 il 4%
(DRI 8 = 3 I Wy =70 S RV 5 15T 2 2205 e E
ML, s iRE 56.5 C, 5t a5 R &
125432 00 08 10 1) el R R a2 o 2, e v e J 2
A 35.0 C L KT 60 CRyFEFRESR, H & FIRAY
AR, HIHRE LBRED 52,5 CH —E w2 IR
PRITE T Ho, 4 I TR N 52 TR R A S I A

60

551

50+

é:*45-
401
|

30F

25+

20 1 1 1 1
9:36 14:24  19:14  0:00 4:48
Pk 1]

E11 SRIRLEHITHE
Fig. 11 Head temperatures at high temperature
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Fig.12 Solenoid temperatures at high temperature
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