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TRANSFER ORBIT THERMAL ANALYSIS FOR SATELLITE

Hyoung Yoll Jun,' Jung-Hoon Kim, Sung-Hoon Kim® and Koon Ho Yang2

COMS (Communication, Ocean and Meteorological Satellite) is a geostationary satellite and has been
developing by KARI for communication and ocean and meteorological observations. It will be launched by ARIANE
5. Ka-band components are installed on South panel, where single solar array wing is mounted. Radiators,
embedded heat pipes, external heat pipe, insulation blankets and heaters are utilized for the thermal control of the
satellite. The Ka-band payload section is divided several areas based on unit operating temperature in order to
optimize radiator area and maximize heat rejection capability. Other equipment for sensors and bus are installed on
North panel. The ocean and meteorological sensors are installed on optical benches on the top floor to decouple
thermally from the satellite. During the transfer orbit operation, satellite will be under severe thermal environments
due to low dissipation of components, satellite attitudes and LAE(Liquid Apogee Engine) firing. This paper presents
temperature and heater power prediction and validation of thermal control design during transfer orbit operation.
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Fig. 1 Overview of geostationary satellite
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Fig. 2 Overview of transfer orbit operation
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Fig. 3 Flow chart of Thermal Analysis
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Fig. 5 Internal geometrical math model
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Fig. 6 Internal geometrical math model (+Y panel)
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Table 1 Heater for Ka-band equipments (hot zone)

+Y 76 60 -16.5
mﬁﬁﬂ( 77 | 8] 120 | 20 | 17
79 | 80| 120 | 205 | -175

v 81 60 21 16
TWT/OMUX | 82 | 83 | 120 | 215 | -185
undertemp2 | g4 | 85 | 120 22 -19

Table 2 Temperature requirements of Ka-band equipments (hot
zone)

TWT -5 75 -35 95
OMUX 10 70 -40 90
Ka-band Isolator 0 75 -40 90
RF switch network 0 75 -40 90
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Fig. 7 Temperatures of Ka-band hot zone
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Table 3 Temperature prediction of Ka-band equipments (hot zone)

: Transfer orbit
o H £
of TO g CDR s
¥ g
Paylaad OFF 5 Prediction g
0 years 2 [Margin[ Min | Max |Margin ‘?5
Component Status| U | Cold ) °C) Hot | T
OMUX OFF 207 -19.3 446 45.4 5
TWT OFF 14.3 -20.7 449 50.1 5
Circulatorisolator OFF o 19.5 -20.5 45 45 5
RF switch network (output)|OFF 19.6 -20.4 449 451 5
high power toad OFF i 19.4 -20.6 448 90.2 5
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Fig. 8 Heater operation of Ka-band hot zone (logic 1)
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