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Thermal design of Ha solar space telescope
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Abstract: Ha solar space telescope has the functions of solar spectral imaging and full-disk solar imaging,
which is multi-functional and highly integrated. It is located inside the satellite payload cabin, its on-orbit attitude
is changeable, and it has the working mode of continuous observation, which leads to the harsh thermal
environment of focal plane assembly and electric boxes, and puts forward higher requirements for thermal design.
Through the integrated design of the payload with satellite and the reasonable layout of the telescope's structure,
the radiation heat dissipation channel was reserved in the satellite payload cabin near the camera. The heat
dissipation surface was reasonably designed to export the working heat consumption quickly, ensuring that the
temperature of each component met the index. By building the thermal equilibrium test platform, the thermal
analysis, thermal equilibrium test and in-orbit data was compared under high and low temperature conditions. The
maximum temperature difference of each electric box under the same working condition was <4 °C, the
correctness of the thermal design was verified, which ensured the normal operation of Ha solar space telescope in
complex space environment. It has certain reference significance for the thermal control design of such space
solar telescope.
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Fig.1 Structure of Ha solar space telescope

AR S G A R AT, L PRRLAL A R
RS P LR TR AR L IR IR A L O
AR LA o U _E BR AT T2 SO R AR A,
At R N BEEAE TR AT AR N, (H iy T TR A AR RRER
i, BTA AR AR AL L BT Ho 2 () K P 2R
Bi, BAX H Ha 24 4 H R AR S RESS, 1M1 H.
23 AR FH B B8 ) R AIL RO/, BAT v B2 A iU AL Y 45
mio FEIALPE B BRI AT AN 2 B

Control electric box

@

Spectral imaging

focal plane
Spectral scanning
mechanism
Compression Spectral imaging
electric box  electric box
(b)

Second imagi
econS uz:)rgll ;)owerArea array imagin gArea array imaging

electric box focal plane

Pl 2 LA KR RO
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Tab.1 Heat source distribution of He solar space telescope

Component Working power/W Operating mode
Area array imaging focal plane 4.5
Area array imaging electric box 45 Short-term working of 20 min each orbit
Spectral scanning mechanism 5
Control electric box 8
Spectral imaging focal plane 4.5 Short-term working of 20 min each orbit or continuous
Spectral imaging electric box 45 working of 10 h
Compression electric box 12
Secondary power supply 12
Total 55
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Fig.3 Relative positions of camera heat dissipation surface and satellite
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Tab.2 Thermal control indexes

Assembly Working temperature/°C
Framework 20+4
Optical element 20+4
Focal plane 5-40
Electric box 0-45
Spectral scanning mechanism 10-30
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Fig.4 Finite element model of camera

®3ASHIR

Tab.3 Thermal analysis conditions

Working state

Parameter setting

(1) Telescope is not in working mode;

Low temperature condition

(2) Thermal control coating takes initial-life parameter;
(3) Calculation date is December 21, at this time || angle is the smallest and the external heat flow

is the smallest, the solar constant is 1322 W/m?

(1) Telescope works continuously for 10 h;

High temperature condition

(2) Thermal control coating takes end-of-life parameter;
(3) Calculation date is September 3, at this time |f] angle is the largest and the external heat flow

is the largest, the solar constant is 1412 W/m®
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