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Base on space standards, the thermal design evaluations for satellites are performed
using thermal balance tests. Regularly, the thermal model is used for the thermal balance
test. This model is completely similar to the flight model of the satellite in terms of
thermal characteristics. In this paper, the definition and implementation of thermal
balance tests for Thermal model of AUTSAT Satellite is conducted. the evaluation of the
TM and the procedure data Correlation of the numerical model have been focused. In
order to increase the accuracy and feasibility of thermal mathematical model correlation,
structural and complete models are considered for the balance test separately. In this
study, the results of thermal balance test for the structural thermal model has been
compared with the numerical analysis and the correlation procedure is illustrated. The
results achieved by this procedure shows that all the requirements by the standard are
satisfied in this level.
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Boundary Conditions
Test
Base plate Door | Shroud
Case i i i Description
(GO O cC)

1 60 -82 -82 -Z to BP, +X to door
2 100 -82 -82 -Z to BP, +X to door
3 60 -82 -82 +Y to BP, +X to door
4 100 -82 -82 +Y to BP, +X to door
5 70 100 -82 +Y to BP, -Z to door
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Thermal Contact Conductance Coupling

(W/m’K)
Component
I 1T I v \4 VI
Chamber Shroud 0.9 0.85 0.87 0.87 0.87 0.87

Chamber Base Plate 0.9 0.8 0.87 0.87 0.87 0.87
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Thermal Contact Conductance Coupling

Component Win'K)
I I 11 1A% \% VI
Side of +Y to Solar 531 350 350 150 100 150
Side of +X to Solar 531 290 290 90 90 150
Side of -X to Solar 531 290 290 90 90 150
Side of -Z to Solar 531 280 280 80 150 150

Middle Panel to Solar 820 820 820 820 820 820

Inner Panel to Solar 0 5 5 5 0 0

+Y to Top Frame 233 240 240 240 240 300

-Y to Bottom Frame 233 370 370 370 370 370

-X to Top Frame 233 300 300 300 300 300

-X to Bottom Frame 233 300 300 300 300 300

-Xto L Profile 233 300 300 300 300 300

+X to Top Frame 233 300 300 300 300 300

+X to Bottom Frame 233 300 300 300 300 300

+X to L Profile 233 300 300 300 300 300

-Z to Top Frame 233 250 250 250 250 300

-Z to Bottom Frame 233 250 250 250 250 300

-Z to L Profile 233 250 250 250 250 300

+Z to Top Frame 233 250 250 250 250 300

+Z to Bottom Frame 233 250 250 250 250 300

+Z to L Profile 233 250 250 250 250 300
Frame to L Pro.1 B 820 410 410 410 410 410
Frameto L Pro2 B 820 820 820 820 820 820

Bracket Single Bolt 820 820 820 820 820 820

Bracket Double Bolts 820 820 820 820 820 820

Decouple Bracket 3 100 100 100 100 120
Adaptor Ring to -Y 370 370 370 370 370 370
PTFE Base to Panel 0 20 40 40 20 5

Optical Properties - Emissivity (g)

MLI .005 0.06 | 0.06 0.06 0.06 0.06
+X Solar Panel 0.9 0.84 | 0.87 0.87 0.87 0.87
-X Solar Panel 0.9 0.84 | 0.87 0.87 0.87 0.87
+YSolar Panel 0.9 0.84 | 0.87 0.87 0.87 0.87
-Z Solar Panel 0.9 0.84 | 0.87 0.87 0.87 0.87
Panel surfaces 0.1 0.1 0.1 0.1 0.1 0.1

Frames& Brackets 0.1 0.1 0.1 0.1 0.1 0.1
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Temp. Percentage of measurement points (%)

masil| g I m v A% VI
1 3490 | 927 | 3289 | 1946 | 3758 | 24.83
2 28.19 | 21.19 | 26.17 | 1745 | 3087 | 26.17
3 18.79 | 2583 | 2617 | 2215 | 2349 | 26.17
4 604 | 2450 | 671 | 3221 | 604 | 1879
5 470 | 1391 [ 4.03 6.71 134 | 4.03
6 2.01 199 | 2.68 000 | 067 | 0.00
7 268 | 0.66 1.34 2.01 0.00 | 0.00
8 067 | 132 | 000 000 | 000 | 0.00
9 201 | 066 | 0.00 000 | 000 | 0.00
10 0.00 | 000 | 0.00 000 | 000 | 0.00
11 0.00 0.66 0.00 0.00 0.00 0.00

pilas s (glp 5 jo 3 Lo g s s sl Ao p> =0 Jgan

Temp. Percentage of measurement points (%)

IO I I 1 v v VI
1 1342 | 29.53 | 2752 | 2349 | 5503 | 5235
2 18.12 | 29.53 | 22.82 | 2349 | 28.86 | 24.83
3 16.11 | 24.16 | 20.13 | 24.83 | 940 [ 14.09
4 2148 [ 1074 | 12.08 | 1745 | 537 6.04
5 1544 | 268 | 671 | 537 | 067 | 201
6 604 | 067 | 470 | 134 | 067 | 0.67
7 403 | 134 | 201 | 067 | 000 | 0.00
8 336 | 067 | 336 | 268 | 000 | 0.0
9 067 | 000 | 067 | 067 [ 000 | 0.00
10 134 | 000 [ 000 | 000 [ 000 [ 0.00
11 000 | 000 | 000 | 000 [ 000 | 0.00
12 000 | 000 | 000 | 000 [ 000 | 0.00
13 000 | 067 | 000 | 000 [ 000 | 0.00
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Temperature Deviation
Test Case

Mean (ATmean) Standard (6)
Test Case [ -2.55822 1.138945
Test Case 11 1.732602 1.583935
Test Case IIT -0.90164 1.191862
Test Case IV -0.77529 1.531247
Test Case V -0.787556459 1.692227853
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