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A CONCEPTUAL DESIGN OF RADIATIVE THERMAL CONTROL SYSTEM
IN A GEOSTATIONARY SATELLITE OPTICAL PAYLOAD

Jung-Hoon Kim™ and Hyoung Yoll Jun'

A conceptual thermal design is performed for the optical payload system of a geostationary satellite. The
optical payload considered in this paper is GOCl(Geostationary Ocean Color Imager) of COMS of Korea. The
radiative thermal control system is employed in order to expect a small thermal gradient in the telescope structure
of GOCIL Two design margins are applied to the dedicated radiator dimensioning, and three kinds of configuration
lo the heater power sizing. A Monte-Carlo ray tracing method and a network analysis method are utilized to
calculate radiative couplings and thermal responses respectively. At the level of conceptual design, sizing thresholds
are presented for the radiator and heater on the purpose of determining the mass and power budget of the

spacecrafi.
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Fig. 1 COMS external geometrical model with GOCI
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Fig. 2 GOCI internal geometrical model
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Table 1 Thermo-optical properties of GOCI

Coating Aé)(s)(ir/pél(\)'lﬁy Emissivity | Specularity
Black paint 0.95/0.95 0.9 0%
OSR 0.051/0.2 0.773 100%
Mirrors 0.06/0.06 0.03 100%
SiC 0.84/0.84 0.67 0%
MLI 0.35/0.55 0.65 60%
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Table 2 Heat dissipation of GOCI

Imaging Stand by
Detector | 0.034W ow
Front end
electronic 3.36W ow
Shutter | 3.24W during 20s before and after | ey
motor | each image, Otherwise 0.57W i
L 16 movings per imaging
Pr(:lliltl':lonrg Duration of each moving: 22s 3.56W
motor | 6.26W during image (average) )
Otherwise 4.28W
Filter 144 movings per imaging
wheel Duration of each moving: 3s 0.48W
motor | 1.21W during image (average) )
Otherwise 0.57W
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Fig. 3 Instrument average temperature without radiator in hot case
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Table 3 Heater power sizing results in cold steady-state case

Power Sizing (W) Total
Y [sY | 4204 <X +X |{Power
Wall| Wall | Wall | Walt-{ Wall | (W)

CT1| 57 | N/A | N/JA|N/A|N/A| 57
Cold Sradi} CT3 |36 | 6 12 |N/A [N/A| 54
case CT5 |33 | 4 9 4 5 55
CT1 |79 |[NJ/A{N/A|NAI|NA| 79
Srad2; CT3 | 56 | 6 12 {NJA|N/A| 74
CTS- |52 4 9 4 5 74

Op..;;'Rad. | Therm.
case | size |Surfaces

T=30TC

Table 4 Average heater power in the day imaging period

Operating Radiator | Therma! Control {Average Heater
Case Size Surfaces Power (W)

CT1 37.4
Sradl CT3 34.7
Cold Case CT5 34.1
(T=30C) CT1 55.5
Srad2 CT3 51.2
CT5 50.5
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