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Thermal Analysis of Satellite Panel Using Carbon Composites
Hyoung Yoll Jun*, Jung Hoon Kim**, Jong Seok Park***, Keun Joo Park****

Abstract

Thermal control of satellite is mainly based on passive ways, such as the radiator
made of aluminum honeycomb core with aluminum skins and OSR (Optical Solar
Reflector). Additionally, for the thermal control of high dissipation unit, the aluminum
doubler and heat pipe are utilized. Recently, efforts to find advanced thermal materials
have been carried out to enhance heat rejection capability without increasing satellite
size, weight and cost. This paper handles the carbon composites have high thermal
conductivity with light weigh and have been considered as future thermal control
materials to replace aluminum based radiator and doubler. Thermal analysis of satellite
panel using APG(Annealed Pyrolytic Graphite) and carbon-carbon composites were
performed and temperature contours were compared with the conventional thermal

control methods.
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Fiber Lay-up Fiber Density

Material Orientation Volume (%) (gm/cn?®)
Aluminum 6061 Isotropic N/A 270 170 170 170
K1100 carbon polymer  Unidirectional 60 1.84 595 1 1
K1100 carbon polymer 0°90° 60 1.84 277 217 1
K1100 carbon-carbon Bil 55 1.80 7000 550 50
K1100 carbon-carbon kil 55 1.80 4500 | 4500 50
K321 carbon-carbon 43 50 1:75) 368 97 45
K321 carbon-carbon fliE 50 1.75 201 200 32

AFiber ratio = warp(x)-ill(y)
Calculated from rules of mixtures
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APGS} @28k BEAE olg3E 39
94 A Ade) LE RIS Aeld, 712
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ok BAl 7191449l MODCS(Meteorological
and Ocean Data Communication Subsystem) 3}
91022 mm x 1092 mm, 1¥ 3)S ©]&3},
gai4-S FPsHAT MODCS HdoA= FH
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3.1 S|ETOlZ= ALE T d
MODCS dde] EAE  fld  compl
comp22 TAE TEFo] B2 HEES AW
S|z Ho) FHFHOM, o FG2 Yy
MLI(THEera a2 Agatel 9449 o2
23 €5os gAY MODCS ddd %
g F8 PEY LE 8T 2Ae ¥ 2% 2
]:]_. EE-@:]_. X 3& _\?__Xﬁi._g] ul—oda]: 1:11 Cﬂg—“/ﬂ U@
of AHgE == WEE etk E 304 2
T Sl%°] MODCS #Hd2 F 12495We o
Hh4) g
E2 BE9 2z o7 =4
Equipment TFOCS) TNE(C) T5U
min | max | min | max °Q)
compl 0 75 -35 85 -30
comp?2 15 70 -30 85 -30
comp3 -5 120 -35 135 -35
comp4 -10 75 -40 85 -30
comp5 -15 65 -40 80 -40
comp6 -10 55 -35 65 -30
comp? -10 55 -35 65 -30
comp8 -10 55 -40 75 -30
TFO : Operating temperature
TNF : Non functioning temperature
TSU : Start-up temperature
3 FEol gawt
Equipment Dissipation Node
(W) number
compl-partl 4.0 250301
compl-part2 14.6 250306
compl-part3 60.5 250307
comp2 15.95 250041
comp8-A 10.2 250024
comp8-B 0.0 250124
compb6-A 57 250023
comp6-B 0.0 250123
comp7-A 14.0 250021
comp?7-B 0.0 250022
Total 124.95
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500 1000

2 8 MODCS mY 2% EZZ(APG AHR)

S Evtolz thalo]l APG HEHE o|&dte

BE@E 70l g dajHs AT v
A zde JET LS A ws} FUd,
APG HEZ9 =Z7|E= 228 mm x 1067 mm x
356 mm o]t} ojml APG HE#9 FATLE
XYWaEe 1300 W/m/K, Z W&e 5 W/m/KZ
743t S| ETte|ZE AMRYS A9-9F vl
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O

150l g HAT 7Y
APG Eel 3= o]z
ware] 2 5o,

T-&A ex o)z}

Z x

itk YoM AFFEo] K1100 ALY w©i-g
2 BEA dde €3 5L ule Hoju,

v g AR 7)1z SHel A Eoleoz 3,
A AE-o] mwjS- A o] Qi)

% 4= geket 279 disk MODCS #id e
dal4 Aol 7|4 AL HE8E AHSste
B9-(AL DL)%, 3slggtolzrt gle ZA-$(No
P)= #¥F9 2% 87 XUS USANA X
gt} webd MODCS sjdel dAlolz 7pe3h
A4-E S|Evo|Z(HP), APG HE2(APG DL)
o} Ba-grh E@A(C-OS AHgste Ffolth

. T

E 4 B2 2=

AL AP No
Equipment DL G I;H) HP %C

0) IODL Q) 0 O

§S)

comp7-A 40.4 41.8 | 414 | 400 36.3
comp?7-B 28.7 299 | 29.6 29.0 35.4
comp6-A 30.8 32,6 | 32.1 29.9 35.6
comp8-A 329 345 | 34.0 324 35.9
comp2 32.0 369 | 463 | 40.0 35.5
comp6-B 30.3 321 | 31.6 29.4 35.3
comp8-B 31.8 334 | 329 31.2 35.4
compl-B 443 435 | 46.3 38.2 35.7
compl-A 79.4 60.3 | 55.1 | 120.5 | 39.9

4. 2 £

S8 %71490449 MODCS #gel &A <
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