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Abstract With the development of space exploration, combined spacecraft which can implement more
complicated targets through fractionated payload or part of the spacecraft separated from the space plat-
form have been in urgent need. Space platform provides carriage service for the fractionated payload or
part of the spacecraft before separation. Under the hypothetical space platform and fractionated payload
conditions, the paper proposed an integrated thermal control system for it, simultaneously, simulations
of several cases such as thermal control efficacy for the payload during storage stage, the thermal im-
pact between the space platform and the fractionated payload, and the temperature variation of the

platform during separation were carried out. Moreover, the steady-state simulations and thermal mathe-
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matic model were verified through thermal vacuum test. Thermal simulations and thermal vacuum tests

generate the scheme characters of the temperature and thermal fluxes between the platform and frac-

tioned payload. The whole figures of the simulations and test results proved the rationality and effective-

ness of the system, meanwhile, verified the feasibility of the thermal vacuum test method for the ther-

mal coupled space platform and fractioned payload while would be independent during thermal vacuum

test, which can be as a reference of such spacecraft cases.
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Both sides of the top panel for fractionated payload
module coated by MLI

Top side of the coupled panel coated by MLI.
Pre-buried heat pipe in the bottom side according to the
equipment installation and setting heaters.

Bottom side of the coupled panel painted by white paint

Inside of equipment module painted black paint.

Side panel of equipment module as heat sink covered by OSR.

Pre-buried heat pipe in th coupled panel and other panels
according to the equipment installation and setting heaters.
Top and bottom panel of equipment module may be coated
MLI or setted as heat sink according to the actual need

Both sides of the bottom panel for fractionated
payload module coated by MLI

Out side of the deployable panel coated by MLI.

Inside of the deployable panel is seattered four heater zones.
Inside of the deployable panel painted by white paint

& 2
Fig. 2
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(D Outside of the deployable panel coated by 15
units MLI, which outside surface is F46 silver
plated secondary surface mirror

Inside of the deployable panel pasted heater
and painted SR107 white paint

(2 Both sides of the top panel for fractionated
payload module coated by 15 units MLI, which
outside surface is F46 silver plated secondary
surface mirror

(3 Fractionated payload

(@ Both sides of the coupled panel coated

by 15 units MLI. Top side of inner MLI’s surface
is F46 silver plated secondary surface mirror.
Bottom side of inner MLI is covered by heating
plate which covered by heater (blue zone

in the picture for temperature boundary)

and painted SR107 white paint
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(5 Both sides of the substitution panel for
fractionated payload module coated by 15
units MLI

(© Both sides of the bottom panel for
fractionated payload module coated by
15 units MLI, which outside surface is
F46 silver plated secondary surface
mirror

(D FRP is placed between the test
frock and platform of vacuum
tank which thickness is 30 mm
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Fig. 4 Thermal vacuum experimental project
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