254 FANY dute 783 494

2

oi.

3 235" AR, dAE", Frank Gilles

3

Thermal Analysis of Composite Satellite Antenna Structure
in Space Environment

Kyoung-Nam Kim*, Chang-Ho Kim*, Kimo Chung*, Jae-Hung Han**, and Frank Gilles

Key Words : Satellite, Antenna, Thermal Analysis, Thermal Control, Composite, Honeycomb Sandwich
ABSTRACT

Thermal analysis has been performed to evaluate the thermal effect on composite antenna (Ka-band)
structure in space environment. The concepts of thermal control are also presented to maintain the antenna
components within respective temperature limits. A steady-state algorithm of I-DEAS’ thermal analysis
software was utilized to predict both maximum and minimum temperature, maximum gradient temperature,
and temperature distribution on each antenna component.
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Location LC1, March LC2, June LC3, December
Max | Min | Max | Min [ Max | Min
Main Reflector 124.0 | -111.0 | 1250] -112:0 | 109.0 | -111.0
Max Grad. 1150 - 1129 97.7
Sub Refl 743 | -792 § 392 1 -79.2 | 934 -79.6
Tower Structure 116.0 | -92.1 +119.0°1-92.4:1 970 [ -91.9
Main Backing Rib | 122.0 §{ -102.0 | 125.0°} -103.0.| 103.0 | -103.0
Sub Backing Rib 415 ] -66.8 | 37.0 | -66.7 | 63.1 -67.1
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Main Reflector -116.0 125 17,0 108.0 | -116.0
Max Grad. 14
Sub Reflector 72.6 [£E89.2 4 36.2
‘Tower Structure 1160 | -97.5 [1180 ¢

Main Backing Rib | 122.0 | -108.0 [F1240 ]
Sub Backing Rib_ | 37.9 [F75:74] 333

Horn 333 | -705 ] 165
Polarizer 372 | -67.1 | 188
OMT 378 { -62.9
Radiator 379 | 625

Tx W/G Run 379 | 621
Rx W/G Run 376 | -619

Main Reflector Temperature Profile for LC1
- Upper Facesheet, March Equinox, EOL Property -
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Main Reflector Temperature Profile for LC2
- Upper Facesheet, June Solstice, EOL Property -
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Main Reflector Temperature Profile for LC3
- Upper Facesheet, December Solstice, EOL Property -
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Sub Reflector Temperature Profile
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Tower Structure Temperature Profile
-ECL Property, Average Value -

s

Temperature(deg C)
-]

"7 j—B— dune Soistice{L.C2) 3
¢ [-A—Decomber SotsticerLca) | :
75 L 1 I I I i I i I i

Qo 2 4 6 8 10 12 14 18 18 20 22 24
Time(hr}

a4 7 AAFzRY 25xW3 GALCI, LC2, LC3)

Feed Components Temperature Profile for LC1
- March Equinox, EOL, Average Value -
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