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Thermal control scheme for ultrahigh resolution imaging system

on geosynchronous orbit

Zhang Yue, Wang Chao, Su Yun, Jiao Jianchao
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: Ultrahigh resolution imaging system on geosynchronous orbit can get earth image with 1 m
resolution, using diffractive membrane optics. Cable —Strut Deployable Articulated Mast in this imaging
system is about 100 m long, and was tightly required for its deformation. The diameter of primary mirror
is about 20 m, and its thickness is only a few micrometers. To meet the optical performance objectives,
the distortion of the primary mirror need to be minimized. So the thermal control system for Deployable
Mast and primary mirror becomes a tremendous challenge. Based on the survey results about deployable
baffle and primary mirror with large—scale membrane, ultrahigh resolution imaging system was thermally
analyzed, and thermal control scheme was designed. The temperature distributions of deployable conical
baffle in four extreme working conditions were provided, and the simulation results show the feasibility of
the designed thermal control scheme.
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Fig.1 Deployable model of IXO baffle
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Fig.4 Collimated solar heat of +Z by time: march equinox
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Fig.5 Collimated solar heat of —Z by time: march equinox

and september equinox
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Fig.6 Collimated solar heat of +Z by time: june solstice

and december solstice
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Fig.7 Collimated solar heat of +Z by time: june solstice

and december solstice
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Tab.1 Working conditions of thermal analysis
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Tab.2 Thermal design requirements

Parameters Requirements
Primary mirror 23030 K
Mast 20+2 C

Working

.. Time Orbit Working model
condition
LTC1 March equinox ~ Normal flight No work
HTC 1 Decen'lber Pendulum 6.1 ° Successive
solstice to+Y work 6 h/day
December Successive
HTC 2 N 1 flight
solstice ormat Lhg work 6 h/day
Pendulum 6.1 °
LTC2 June solstice enduium No work

to+Y

LTC: Low temperature condition. HTC: High temperature condition.
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Fig.8 Schematic diagram of system structure
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Fig.9 Temperature of conical baffle
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Fig.10 Collimated solar heat of primary mirror
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