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THERMAL ANALYSIS OF SURFACE HEAT PIPE INSTALLED PANEL
OF GEOSTATIONARY SATELLITE

HY. Jun" and JH. Kim'

The north panel of a geostationary satellite is used as one of the main radiators, on which

communication

equipment or bus equipment are installed. The thermal control of panel is designed by using embedded heat pipes
and surface heat. pipes (or external heat pipes) to spread out heat dissipated from equipment all over the radiator
evenly and finally to reject the heat to the space through the radiator efficiently. This panel is also divided by
several areas based on the operating temperature and dissipation of equipment in order to increase heat rejection

capability of radiator.

The thermal analysis is carried out for the hot case, Winter Solsitce EOL (End Of Life), in order to validate
thermal design of the panel utilized 6 surface heat pipes and 8 embedded heat pipes. The sensitivity studies for the
heat pipe failure case and no heat pipe case are performed and compared to its normal state. The heat transport
capability of heat pipe is also obtained from these calculations.
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Fig. 1 Geostationary satellite (thermal model)
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Fig. 2 Component layout on internal north panel
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Fig. 3 Radiator/MLI layout on external north panel
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Fig. 4 Temperature plots (no heat pipe case)
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Table. 1 Temperature requirements

Equipment TFO(C) [TNF(C) [TSU(C)
min__max_|min _max
MODCS SSPA 0 65 -40 80 -40,
MODCS OMUX -10 60 -40 80 -40
MODCS others units | -10 60] -40 75 -40
MiI Electronics -5 40| -30 40 -30
MI Power Supply -5 45| -30 45 -30
GOCI Electronics 25 60| -40 75 -40
GEU (GYRO) 20 60| -40 75 -40
WDE 15 60] -40 75 -40
SCu 25 60| -40 75 -40
ADES -25 80| -40 75 -40
Mi2u -256 60| -40 75 -40
TRSP -10 55| -40 75 -40

TFO : Operating temperature
TNF : Non functioning temperature
TSU : Start-up temperature
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Table. 2 Power dissipation of components

Equipment Heat dissipation (W) [Node number
MODC SSPA 1 39 250001
MODC SSPA 2 39 250002
MODC SSPA 3 39 250003
MODC SSPA 4 0 250004
MODCS OMUX 0 250005
MODCS Modulator 1 8 250006
MODCS Modulator 2 0 250007
MODCS Receiver 1 4 250008
MODCS Receiver 2 0 250009
MODCS Input Filter 0 250010
MODCS Coax Switch 0 250011
MODCS IMUX 0 250012
Mi Electronics 90| 280131-280154
Mt Power Supply 33| 280241-280252
GOCI Electronics 40 280042
GEU (GYRO) 40 280043
WDE 1 (D) 11 260001
WDE 2 (E) o 260002
WDE 3 (A) 1 270003
WODE 4 (B) [ 270004
WDE 5 (C) " 270005
SCU1 19,7 270013
SCU 2 19,7 270014
ADE 5 43,2 260011
M2V 45 260012
TRSP 1 31,2 260006
TRSP 2 0 260007
Total 523.8
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Fig. 5 Heat pipe(vapor) node layout
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Fig. 6 Computation grid (70 x 80, unit: mm)
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Fig. 9 Temperature plot (with heat pipe case)
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Fig. 12 Temperature plot (heat pipe failure case)

Table. 3 Temperature of the components

Equipment Node number [T(no hp) |T(hp) {T(hp failure
MODC SSPA 1 250001 61,8] 46,1 47,6
MODC SSPA 2 250002 57,5 46,0 47,5
MODC SSPA 3 250003 60,6 433 43,3
MODC SSPA 4 250004 37,00 411 41,0
MODCS OMUX 250005 30,9 42,5 42,2
MODCS Modulator 1 250006 27,0l 303 30,0
MODCS Modulator 2 250007 19,2| 235 23,0
MODCS Receiver 1 250008 27,71 30,5 30,4
MODCS Receiver 2 250009 27,61 292 29,3
MODCS Input Filter 250010 26,2 28,6 28,5
MODCS Coax Switch 250011 239| 271 26,9
MODCS IMUX 250012 2411 277 27,3
GOCI Electronics 280042 37,0 34,6 35,3
GEU (GYRO) 280043 48,3| 48,1 48,2
WDE 1 (D) 260001 28,7 231 24,1
WDE 2 (E) 260002 245 21,2 21,6
WDE 3 (A) 270003 23,0l 263 259
WDE 4 (B) 270004 15,7 18,5 18,3
WDE 5 (C) 270005 22,5 251 25,0
SCU1 270013 26,7) 283 29,0
Scu 2 270014 27,1 28,2 289
ADE 5 260011 353 282 29,3
MU 260012 41,6] 334 34,2
TRSP 1 260006 43,01 311 34,4
TRSP 2 260007 26,8 221 22,6

Table. 4 Heat transport capacity

Heat Pipe Transport Capability (W m)
Normal Failure
205100 5,46 Failure
205200 4,5 6,65
205300 4,85 6,36
205400 1,39 1,43
205500 1,56 1,66
205600 1,92 2,02
210100 2 2,89
210200 2,5(Failure
210300 10,8|Failure
210400 8,3 12,88
210500 9,48 11,94
230600 1,4|Failure
230700 0,88 1,027
230800 0,75 0,76
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