TABLE I

PREDICTED TEMPERATURES OF SATELLITE UNDER VARIOUS ORBITAL CONDITIONS

Nominal Coldest* Hottest*
Case Base- Base- Base- | Books® | Batteries®|Oscillator®
Shell plate Shell plate Shell plate
Minimum Sun, 67° Avg. | 62.5° Avg.
Magnetic —30° [ +31° | —34° | +23° | —24° | +39° 66—68~ 59-66~ 80°
(+1°F) (£2°F) (#+5°)
Minimum Sun, 67° Avg. | 64.5° Avg.
Gravity, Initial Time —32° | +36° | —36° | +28° | —26° |+44° 66—68~ 61-68~ 81°
(£1°F) | (22°F) | (%5°)
Gravity, Transition 69° Avg. 68° Avg.
Sun, Initial-Time —19° | +45° | —22° | +33° |—13° |+56° 68.5-69.5~ | 67-69~ 83°
(£1°F) | (£1°F) | (23°)
Minimum Sun, 69.5° Avg. | 66.5° Avg.
Gravity, One-Year 68.5-70.5~| 63-70~ 83°
Degradation —21° | +48° | —25° | +40° |—15° |+56° (*1.5°F) (Z£1°F) (==2)
Transition Sun, 71.0° Avg. | 69.2° Avg.
One-Year Degradation | — 3° | +67° | — 6° | +59° |+ 3° |[+75° 70.5-71.5~ | 68-70~ 86°
(*1.0°F) | (*1.5°F) (£1°)
Launch,
Spin Stabilized Shell —10° to +30°, Rad. 10°-80° 60-90° 55-85° 70-105°

* The coldest and hottest case conditions account for maximum effects of variations of the solar
constant from 429.3 to 459.0 btu/hr-ft’, and the maximum effect of a 10° (0 to peak) libra-
tion averaged over the orbit. The (== X °F) figures under books, batteries, and oscillator are

the predicted results of this effect.

crease reliability of the temperature control system.
Good heat transfer paths are provided between
components, and failure of one heater will be com-
pensated for by adjacent units.

The so-called “degraded” cases tested (darken-
ing of the white exterior paint due to ultraviolet
degradation) correspond to the maximum value of

degradation expected in one year. Consequently,
the satellite books and batteries will probably be
maintained at temperatures in the range of 65° to
75°F for several years. The nearly constant book
and battery temperature will also extend the life
of the satellite’s memory and power system and
should provide an overall long life for the satellite.
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several launch facilities and opera-
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coordination, preliminary spacecraft
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tion for the Space Development
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S. E. Willis, Jr., author of “Ther-
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1959. Prior to joining APL in 1963,
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was engaged in testing and analyzing
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A specialist in thermal design, Mr.
Willis is responsible for the thermal
design and analysis of several navi-
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B. Mr. Willis has also written or
updated many of the existing com-
puter programs used in refining the
thermal analysis of orbiting satellites.
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