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Analysis on thermal environment for equipment stalled on the
international space station
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Abstract: For the thermal analysis of equipment installed on the international space station (the ISS equipment) ,
this paper uses formulas of external heat flux of simplified hexahedral spacecraft in the low earth orbit to calculate
the external heat flux of the ISS, and analyzes the variation characteristics of the external heat flux of the ISS with
orbital parameters. Based on the AMS heat flux model, the Alpha Magnetic Spectrometer ( AMS) is used as an
example of the ISS equipment to analyze the impacting factors of external heat flux of the ISS equipment. The results
show that the external heat flux of the AMS varies with the solar beta angle and the angular distance between the ISS
and Sun-ISS junction. For different solar beta angles, the thermal effect by the fixed parts of the ISS on the AMS is
stable. Operations of the ISS port solar arrays, the main starboard radiator can change the external heat flux of the
AMS. The variation of external heat flux of the AMS with the ISS normal flight attitude is different from the
circumstance with ISS slide flight attitude. Therefore, the major impacting factors of the external heat flux of the ISS
equipment are the solar beta angle, the angular distance between the ISS and the solar-ISS junction, the ISS
configurations and the ISS operations.
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Fig.2  Projection of the earth shadow on circular orbit
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Fig.3 Time duration of the earth shadow and the sun

illuminated factor on the ISS orbit vs. 8
) A St
3 ISS WS Hvm it &

T 1SS B I, AN 32 AL 45 R BH 4R S 4R
q, HBRXT R FHYGHY SRR ¢, FIHER 2140 5 S 34
T g ASSCH A ] A S T AR K45 (LR 4) 19 6
DRIMACTHER 1SS IEH RATEAT ISS 4 X4 (W
BI5) 4P e 1SS 1R H RATZA T 1SS 4% X Bl 4b
P AR LA

ALRA PLIE

4 BEUAEAEMR[ENTE

Fig.4 Schematic view of simplified hexahedral in orbit
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Fig.5 Schematic view of the relationship between the ISS areas
and the simplified hexahedral surfaces with the ISS
normal flight attitude
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Fig.7 Total external flux density vs. 6 on the ISS areas at 8=0°
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