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THERMAL MODEL CORRELATION OF A GEOSTATIONARY SATELLITE
H.Y. Jun™ and JH. Kim?

COMS (Communication, Ocean and Meteorological Satellite) is a geostationary satellitt and was developed by
KARI for communication, ocean and meteorological observations. COMS was tested under vacuum and very low
temperature conditions in order to correlate thermal model and to verify thermal design. The test was performed by
using KARI large thermal vacuum chamber. The COMS S/C thermal model was successfully correlated versus the 2
thermal balance test phases. After model correlation, temperatures deviation of all individual units were less than
5°C and global deviation and standard deviation also satisfied the requirements, less than 2°C and 3°C. The final
flight prediction was performed by using the correlated thermal model.
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Fig. 2 Temperature profile of thermal vacuum test
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Table. 1 Temperature requirements
- TB HOT TB COLD
DeSCﬂptlon Temp (oC) Temp (oc)
LVA IF S/IC 40 0
+Y wall heating plate -13 -183
-Y wall heating plate -33 -183
Bottom shroud < -183 < -183
Main Shroud < -183 < -183
MI Targets not controlled not controlled

Fig. 4 Thermal chamber and satellite
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Table 2 Predicted unit temperatures

Component TB HOT(°C) TB COLD (°C)
OMUX 49.3 48
CAMP 31.2 14.3
TWT 575 1.9

EPC 335 14.3
S-band Transponder 30.8 -6.2
MPIU 29.8 15

SCU A 24.4 -6.6
Battery 17.6 154

TB HOT Convergence criteria (80% < 0.5C)
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Fig. 6 TB Hot convergence criteria

TB COLD Convergence criteria (80% < 0.5C)
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Fig. 7 TB Cold convergence criteria
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Fig. 8 MPIU temperature (temperature vs. day)
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Table 4 Flight heater power

Component TB HOT(°C) TB COLD (°C) TB HOT TB COLD
OMUX 359 67 2 (W) (W)
CAMP 23.1 -2.6 + Y panel (South panel)

TWT 489 -7.9 Ka-band receive zone 0 120

EPC 26.2 2.2 Ka-band EPC zone 0 105

S-band Transponder 28.2 -11.2 Ka-band TWT/OMUX zone 0 180
MPIU 23.6 -2.8 - Y panel (North panel)

SCU A 21.0 -13.3 MI EM 0 60

Battery 19.6 14.5 GOCI/MI PS 0 40
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Table 5 Success criteria

Item Criteria
Individual unit correlation <5°C
Global deviation (A7) <2°C

Standard deviation (o) <3°C

Table 6 Temperature correlation status

Item TB HOT | TB COLD | Criteria
Global deviation (A7) -0.5 12 <2°C
Standard deviation (o) 0.413 0.387 <3°C

Overall $/C correlation
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Fig. 11 Global correlation performance
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Fig. 12 Global correlation performance
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Table 7. Correlation results of main components

Table 73} 2t} Table 2
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Gomponent TB HOT (°C) TB COLD (°C)
Test | Correlation | Test | Correlation
OMUX 35.9 39.3 -6.7 -4.5
CAMP 23.1 23.9 -2.6 0.4
TWT 48.9 47.6 -1.9 8.1
EPC 26.2 24.9 2.2 -1.2
S-band TRSP | 28.2 29.8 -11.2 -8.9
MPIU 23.6 22.6 -2.8 -2.8
SCU A 21.0 22.7 -133 -111
Battery 19.6 19.4 145 15.3
Table 8. Temperature correlation status
Item TB HOT | TB COLD | Criteria
Individual unit correlation 100% 100% <5°
Global deviation (A7) 0.2 0.0 <2°C
Standard deviation (o) 0.16 0.15 <3°C
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