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Thermal Design of “SAKIGAKE” and “SUISEI”
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Seiichi KATOH and Tsuneo MACHIDA

Abstract: “SAKIGAKE” and “SUISEI” were placed into
heliocentrical orbits to encounter the Halley’s Comet. In orbit,
these spacecraft were subjected to severe thermal environment
caused by changes in the intensity of solar radiation. For both
spacecraft on board instruments were thermally isolated from
external solar heat load during the missions, while the internal
heat dissipations were radiated into space through four sets of
thermal louvers.

Temperatures of onboard components and structures agreed
satisfactorily with the predictions, and were kept within the
required temperature ranges for each component. The
effectiveness of the design for thermal control systems of these
spacecft was verified.
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1 [2&20], [Tven] ONFAANES & CHEERHE
No. Item Contents
1. External Solar Intensity
Thermal SAKIGAKE---1323~2025 watts/m?
Foad SUISEI :--++---- 1317~2895 watts/m?
Solar Incident Angle
12°~35" (Launch Phase)
90°+3° (Mission Phase)
2. Internal Heat Dissipation
Thermal SAKIGAKE--40 watts  (Launch Phase)
Load 57~85 watts (Mission Phase)
SUISEL-:--+.- 40 watts (Launch Phase)
57~95 watts (Mission Phase)
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Requirement
% External Solar Intensity

% Variation of Internal
Heat Dissipation

% Solar Irradiation
on Aft Plate

% Narrow Temperature Range
and Cold Location

% High Power Unit
% CCD Sensor of UVI Cooling

...........................

.................................

Design Approach
Isolation for External Thermal Load

Radiation through Thermostatically
Controled Louvers

Reflected by Low Absorptance Coating

Heaters and
Multilayer Insulation Blankets

Thermal Doubler

Radiation Heat Coupling
with Aft Heat Sink

Multilayer Insulation
Blankets

RCS {Heater and Multilayer
Insulation Blankets

Thermal Doubler
Aluminous Plate

Thermal Control Surface
Aluminized Kapton

Multilayer Insulation
Blankets

Multilayer Insulation
Blankets

Multilayer Insulation

Blankets

B 2

Thermal Insulator

Multilaver Insulation

Blankets

Thermal Louver X4

Aft Heat Sink
Internal :Black Paint
Fxternal: Aluminized Teflon
/ STS :Heater Multilayer
Insulation Blankets
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AT = FUUGHT TEMP.- PREDICTED TEMP. SPACECRAFT SAKIGAKE
AT °c DATE MAY | 1985
40 0 fo
i 1 1 1 1 L 1 1 1 1 1
BATTERY SOLAR .
CONVERTER — ENERGY 2025 Watts/ m
INTENSITY
S-RECEIVER |
S- TELEMETORY | SOLAR
DATA RECORDER ] INCIDENT 90°
STAR_SCANNER — ANGLE
UPPER PLATE ——
INTERNAL TOTAL 85 Watts
il::?.S';RATE (s.c.) — HEAT RCS HEATER OFF
LATE = DISSIPATION STS HEATER ON

B4 7

AT = FLIGHT TEMP.- PREDICTED TEMP
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ITEM CONTENTS
AT °C SPACECRAFT SUISET
-10 0 10
1 I H 1 1 1 1 1
BATTERY = DATE JANUARY 13 1986
CONVERTER —— SoLaR
S-RECEIVER = ENERGY 2895 Watts / m?
S- TELEMETORY INTENSITY
DATA RECORDER —
STAR SCANNER —— SOLAR .
UPPER PLATE — INCIDENT 90
SUBSTRATE (S.C.) n ANGLE
AFT PLATE — INTERNAL TOTAL 110 Watts
HEAT RCS HEATER OFF
DI SSIPATION STS HEATER ON
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