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Fig.1 Structural schematic of combined system

23 [R) S 55 55 8 B R FH 4 3h S5 1k [ g ) i =Xv 4
P EL X HE A 3R M AE SR W A
3AFE A, X BEAE SN B A A B 12 dE N
B, BIEX YA E WA YE. B
it 432 %ot 8 A B A R IR B .

KB T8, R omyiz, (i = 1,2) F1 OXYZ B
EHMLIRR 5 51 A WA = A9 LA R A
it B HLAG) 4 22 180 A S G # 7 25 3% T =2 [0 B4 JLAR] BBK
(LK 2), He 0XYZ BEs RBFE S 0 TEXT L
RO, oxyz IR SAEE N ZEREEEA
HIEH 0o 0,0 = R, FIE BFA & ShHLAY R BE R ~F
BAERERNILTRER . 0 HAERER AR
AR, 0 =008 OX HIFTTENL B, L& B 1 At 41 7
B, 0 =90°F 6 =270° KWL K ShHLET#E
B pr B

B2 ABESERTRHRELTR

Fig.2 Two types of coordinate system in radiation system
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Fig.3 Axial nodes distribution of thrust chamber
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Fig.6 Variation of wall temperature of thrust chamber

during orbit changing
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Fig.7 Axial temperature distribution of the docking ring
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Fig.8 Circular temperature distribution of the docking ring
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docking ring with emissivity
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Fig.11 Variation of temperature on docking mechanism with

time for different obliquity
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Thermal Analysis of Docking Mechanism at the Tail of Space

Laboratory During Orbit Changing

QIN Wen-bo, CHENG Hui-er
(Department of Aeronautical and Astronautical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The mathematical model for thermal analysis of combined system with engines and docking mechanism at the tail of

space laboratory by node thermal network method according to the principle of radiation heat transfer and geometry and physical

features of calculation objects. Transient temperature field of maneuvering engine and circular, axial temperature variation of dock-

ing ring have been acquired by R-K method. Effects of radiant properties €, of docking mechanism and obliquity £, distance R and

retrofire moment of engine on temperature distribution of docking mechanism. It is shown that from calculation results that the cir-

cular ranges in which thermal effect works are ¢ =90°C +30%C and § =270C +30°C . Maximum temperature is at the bottom of

docking ring which ranges from 30°C to 90°C . The ratio of temperature variation to surface emissivity variation equals approximate-

lyto95C, A T/Ae; =96°C . ¢, and R are important influence factors of docking mechanism temperature. Thermal analysis is

technique reference to present and perfect thermal control design that has important engineering value .

Key words: Space laboratory; Docking mechanism; Orbit changing; Thermal analysis; Thermal control design



