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COMS (Communication, Ocean and Meteorological Satellite) is a geostationary satellite and has been 
developing by KARI for communication, ocean and meteorological observations. It will be tested under vacuum 
condition and very low temperature in order to verify thermal design of COMS. The test will be performed by using 
KARI large thermal vacuum chamber, which was developed by KARI, and the COMS will be the first flight satellite 
tested in this chamber. The purposes of thermal balance test are to correlate analytical model used for design 
evaluation and predicting temperatures, and to verify and adjust thermal control concept.

KARI has plan to use heating plates to simulate space hot condition especially for radiator panels such as 
north and south panels. They will be controlled from 90K to 273K by circulating GN2 and LN2 alternatively 
according to the test phases, while the shroud of the vacuum chamber will be under constant temperature, 90K, 
during all thermal balance test. This paper presents thermal modelling including test chamber, heating plates and 
the satellite without solar array wing and Ka-band reflectors and discusses temperature prediction during thermal 
balance test.
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Fig. 1 Overview of geostationary satellite
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Fig. 2 Large thermal vacuum chamber + Satellite (without front 
door and shroud)
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Fig. 4 Satellite and MI targets

Fig. 3 Heating plates (+Y/-Y panel)
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Fig. 5 TVA(Thermal Vacuum Adaptor) and L-shape fixture
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Configuration Thermal balance
Hot

Thermal balance
 cold

Ka-band Primary ON Redundant ON
GOCI Stand by Stand by

MODCS Primary ON Redundant ON

Bus Nominal mode
A side

Nominal mode
B side

Payload heaters Pr+Rd Pr+Rd
CPS line heaters Pr+Rd Pr

Bus heaters Pr+Rd Pr+Rd

Table 1 Satellite configuration during TB test

Description Thermal balance
Hot (K)

Thermal balance
 Cold (K)

LVA int S/C 313 273
Bottom Shroud 90 90
Main Shroud 90 90

MI SCT not controlled not controlled
MI EST not controlled not controlled
MI RCT not controlled not controlled

+Y heating plate 260 90
-Y heating plate 240 90

Table 2 Temperature requirement for TB test

Fig. 7 Dissipation

Fig. 6 Thermal balance test sequence
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Fig. 8 Ka-band Hot zone temperatures(TB HOT)
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Fig. 9 Ka-band EPC zone temperatures(TB HOT)
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Fig. 10 Ka-band Hot zone temperatures(TB COLD)

Table 3 Ka-band Temperature for TB HOT

Time (hr)

Temp (°C)

Fig. 11 Ka-band EPC zone temperatures (TB COLD)
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Table 4 Ka-band Temperature for TB COLD

Fig. 12 Flight heater power during TB test

Table 4 TWT 9.2ºC , EPC
6ºC .
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