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Analysis on the View Factor

of Data Storage and Handling Units’s Radiators
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ABSTRACT

The radiator of the data storage and handling units onboard the earth observation
satellite is a groove-type radiator covered with a shield because of the periodic high heat
dissipation and design characteristics of arrangement and mountability of the unit. The
effect of the groove-type radiator and that of the shield versus plane radiator were verified
through the thermal vacuum test. Through the test result, the temperatures of the radiator
and the heat exchange due to the view factor were analyzed by using the analytical
method. Conclusively the thermal performance of the shield dissipation plate was verified.
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Table 1. Temperature requirement of DSHU

Unit Min [TC] Max [TC]
DSHU -20.0 50.0

Shield_—=

Grooved
radiator

DSHU radiators with shield

Fig. 1.
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Table 2. Optical properties of radiator

Qsun IR position
OSR 0.06/0.15 0.84 radiator, shield
MLI 0.30 0.05 shield
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Fig. 2. Thermal analysis result
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Table 3. Development model size

radiation area | height
plane radiator 250x167 mm? | 8 mm
grooved radiator 134x84 mm?® | 4 mm
shield 250x50 mm?* | 8 mm
solar array 700x180 mm? | 8 mm

Grooved radlator Plan rad atorzi

Fig. 3. Thermal vacuum test 1 setting

{ Solar array

Temperature sensor

Fig. 4. Thermal vacuum test 2 setting
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Fig. 5. Thermal vacuum test profile
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Fig. 10. radiator with shield and chamber

(left: Test 1, right: Test 2)
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