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Thermal Design and Analysis for Space Imaging Sensor on LEO

Somin Shin* and Hyun-Ung Oh*

ABSTRACT

Space Imaging Sensor operated on LEO is affected from the Earth IR and Albedo
as well as the Sun Radiation. The Imaging Sensor exposed to extreme environment
needs thermal control subsystem to be maintained in operating/non-operating
allowable temperature. Generally, units are periodically dissipated on spacecraft panel,
which is designed as radiator. Because thermal design of the imaging sensor inside a
spacecraft is isolated, heat pipes connected to radiators on the panel efficiently transfer
dissipation of the units. First of all, preliminary thermal design of radiating area and
heater power is performed through steady energy balance equation. Based on
preliminary thermal design, on-orbit thermal analysis is calculated by SINDA, so
calculation for thermal design could be easy and rapid. Radiators are designed to
rib-type in order to maintain radiating performance and reduce mass. After on-orbit

thermal analysis, thermal requirements for Space Imaging Sensor are verified.
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T}: Temperature of node j at the current
time t

Tj”H: Temperature of node i at the next
time t+At¢

G} linear conductor attaching node j to i

Gj:

C;: thermal capacitance of node i

radiation conductor attaching node j to i

@.: source/sink for node i
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Table 1. Orbit Condition for Imaging Sensor
Operated in Space Environment

Parameter Value Unit

Altitude 528 Km
Inclination 97513 °

LTAN 13:30 time
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Fig. 1. Configuration of Imaging Sensor
and Thermal Design Concept
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BOL  0.056

Second Surface Mirror 0.817
EOL  0.15
Multi Layer Insulaton ~ BOL 0.008 0.003
(External) EOL  0.01 (*)
Multi Layer Insulation ~ BOL ~ 0.023
(Internal) EOL (%)

* Effective emissivity

Table 3. Comparison between Temperature
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