e e i re £ A10A A3, 2005. 9 / 63

NN 2A IR
A Wy o A RAL AT

283" Moo o

0o T, S =2, o

A STUDY OF ANALYTIC METHOD AND NUMERICAL SIMULATION FOR CONCEPTUAL DESIGN
OF BUS RADIATOR AND HEATER POWER OF COMS
(COMMUNICATION, OCEAN AND METEOROLOGICAL SATELLITE)

Jung-Hoon Kim, Hyung Yoll Jun and Koon-Ho Yang

The COMS, the first meteorological geostationary satellite in Korea, is under development by KARL The
radiator size and the heater power for the thermal control of COMS are calculated using an analytic method. The
total radiator area of 4.85 m’ and the fotal heater power of 794.77 W are determined at a conceptual design of
COMS. The commercial software, SINDA and TRASYS, are utilized in order to compare and verify the analytic
results. The results of on-orbit numerical simulation of cold and hot cases show that the radiator size and heater
power obtained from the analytic method are appropriate to maintain COMS equipments within required temperature
ranges.

Key Words: & #o](Thermal Control), "+ ¥HRadiator), 8]E{(Heater), 3424} "}*#(Analytic Method), 4] ZZAKNumerical
Simulation), &181%71/d41/d(COMS)
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Fig. 1 Energy balance schematic for COMS radiator sizing
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Table. 1 Input parameters for energy balance equation

i;i ”hw};*ﬁx?“xé%ﬁxﬁxi i 1] alu%smssxm xmmmAppﬁedﬁcmXﬁmssxx;r;
Radiator 0 08 BOL
absorptance 0.24 EOL(7 years)
Normalized solar 528.7 W/m' Summer solstice
heat flux 565.4 W/t Winter solstice
Radiator 0.79 BOL/EOL
emiss1vity
External
appendages 23W/m' For south panel
heat flux
Radiator 100 % On-orbit
efficiency 50 % Transfer orbit

Table. 2 COMS radiator smng results using analytic method

ADE+PSR 72 46 56 0.232

(‘Qg;g tsglssct)l&i South Repeater+PRU 286 29 44 1303
panel) panel Repeater+ TWT 450 48 63 1395
Battery 27 13 18 0.184

s i Imagers Elec. 177 35 40 0.639
ummer solstice |y o0 TCR 40 53 58 0.105
(hOtt;Satn tC(})north panel MODCS 97 10 15 0.602
SCU+WDE+Wheels 115 39 44 0.385

Total radiator size () 4.85
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Fig. 3 COMS thermal model
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Table. 4 Required Heater Power on Transfer Orbit

Table. 3 Required heater power on geo-orbit (BOL equinox case) E@ipments group | Radiator | Group temp. anter
Equipments group Radistor | Group temp. | Heater name | temp. (T) (0) power W
name temp. () (C) power(W) ADE+PSR"™ -15 -10 0
ADE+PSR -15 -10 0 Repeater+PRU -5 -5 150.77
Repeater+PRU 0 5 38.91 Repeater+ TWT -20 -20 128.31
Repeater+TWT -15 -10 0 Battery”’ 10 10 39.13
Battery 5 10 74.00 Imagers Elec. -20 -20 117.55
Imagers Elec. -10 -5 0 TCR" -15 -10 0
TCR -15 -10 0 MODCS -5 -5 139.42
MODCS 0 5 53.11 SCU+WDE+Wheels” | -15 -10 36.59
SCU+WDE+Wheels -15 -10 0 Propulsion Subsystem - - 183.0
Propulsion Subsystem - - 139.0 Total heater power 794.77
Total heater power 305.02 (*) Turned-on equipments group




S EA a2 e AGHAIE A3 s

A ] 0 AR AT

A10d A33. 2005. 9 / 67

Thermal Conduction| | Geometry Modeling /\ ™,
Modeling }[ /Optical Mod@@\ TRAS’D
L T
[ Solar Radiation
Calculati
ulation ) o
TRASYS
Temperature
L L Profiles

Fig. 5 Numerical simulation flowchart
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Fig. 6 Temperature profiles of north panel equipments
(EOL summer solstice)
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South Equipments (EOL Winter Solstice)
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Fig. 9 Temperature profiles of north panel equipments
(BOL equinox)
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Fig. 10 Temperature profiles of north panel equip
-ments as 108 W MODCS heater is applied
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