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Design and Development of Thermal Control

Subsystem for an Electro-Optical Camera System
Jin-Soo Chang*, Seung-Uk Yang®, Yun-Hwang Jeong** and Ee-Eul Kim**

ABSTRACT

A high-resolution electro-optical camera system, EOS-C, is under development in
Satrec Initiative. This system is the mission payload of a 400-kg Earth observation
satellite. We designed this system to give improved opto-mechanical and thermal
performance compared with a similar camera system to be flown on the DubaiSat-1
system. The thermal control subsystem (TCS) of the EOS-C system uses heaters to
meet the opto-mechanical requirements during in-orbit operation and it uses different
thermal coating materials and multi-layer insulation (MLI) blankets to minimize the
heater power consumption. We performed its thermal analysis for the mission orbit
using a thermal analysis model and the result shows that its TCS satisfies the design
requirements.
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1% 1. EOS Thermal Design Principle
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a2 2. Thermal Coating and Insulation
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¥ 1. Heater and Temperature Sensor Design Results
Target Location Heater Temperature Sensor
. ltem EA | Peak Power | EA | On/Off Temp.
Vi A o i Primary 3 8.0W 3 9T [ 4210
. peration
EPA S8y Base Plate Redundancy | 3 8.0W
Survival 3 | T] 180w 1 -10C / + 0T
) ) Primary 3 o 7.6W 3 .
M2 Ring Operation T 3 +19C / +21T
Redundancy | 3 A 7.6W
M2 Assy. ) ) Primary 3 L 3.4W 3 5
M2 Housing | Operation 3 +19C / +21T
Redundancy | 3 3.4W
M2 Bezel Survival 1 3.0W 1 -10C / + 0T
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a8l 5. Geometric Math Model of EOS
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a8l 6. Satellite On—-Orbit Attitude
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Input Value according to g | |h| H | | {
Parameter Design Driving Case E on " 'I |*'|"' |“
Worst Hot | Worst Cold : [”” ” | I , ”
Orbit Altitude 700km " l '
LTAN 10 : 30 AM WorstCn d Case' |
+18.45 . - " mnﬂ o - 0 -
Orbit Type Circular Sun-Synchronous m&::‘:‘ ‘-:u‘“:‘ﬁm ‘-““;‘;ﬂ mU::::’" " mﬂ*ﬂ:”ﬁ‘:
Orbit Inclination | 98.188deg U AR T R
Solar Constant | 1,411.56W/m’ 1,323.64W/m? . - '
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a3 11. Geometric Math Model of PMS
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E 4. Power Dissipation Condition of PMS Iy +59.2
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Board / Operation Mode st
Converter Data Data .
Retention | Retrieval | m29™"d +513
Control-P 2.01 3.40 3.14 28 12. Temperature Distribution of PMS
Control-R 0.00 0.00 0.00
Storage1 185 551 551 ¥ 5. Power Dissipation Condition of PMS
Storage-2 | 1.85 1.85 1.85 Operation | 142X- Temp. of PMS Board | Margin
Mod Conduction | Conduction VS.
Power—1 0.10 0.13 0.80 ez only + Radiation | +85T
Power2 | 0.00 0.00 0.00 gata |~ a7 |~ seasc ~ 1237
Power-3 5.13 523 523 De‘en“"”
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