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Thermal design of ultra—large diameter in—orbit assembly infrared
telescope sunshield
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Abstract: Due to the large size and low operating temperature of the ultra —large diameter in —orbit
assembly infrared telescope, mutual interference between assembly modules, the traditional thermal control
methods cannot fully meet its requirements. In order to meet the proposed thermal design index, the
external thermal environment analysis of the SE—L2 orbit was completed, and a five—layer sunshield for
the ultra—large diameter in—orbit assembly infrared telescope was designed. The telescope finite element
model was established and then simulated with the UG software. The simulation results show that after
being shaded by the sunshield, the intensity of the thermal radiation from the sun, which is 1 296 W/m?,
reduces to 0.036 W/m® when it reaches the low temperature area. 210 days after the sunshield is
unfolded, the temperature of this kind of telescope reduces to less than 50 K, through passive cooling
radiation, meeting the demand of thermal control. This design is a valuable reference on the Chinese
future construction of ultra—large space telescope because of the research on its thermal control.
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Fig.2 Definition of the telescope coordinate and attitude
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Fig.3 Observable area at any time
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Fig.4 Fields of regard of the telescope
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Fig.5 Sensitivity of sunshield layer to thermal performance
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Fig.7 Sensitivity of mirror temperature to flare angle
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Tab.1 Main attributes of sunshield film
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Fig.8 Temperature distribution of primary mirror
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Fig.9 Heat transfer between the layers of the sunshield

5 % &

10 m 76 340 %6 20 A B e B AR B, T AR i 2ok
BRI B AH OGS4 B v A F AR AR A IR RS T
HA R SCPIE T T L2 AU 28 ) IR S 4
PRI, A8 B BUIE 32 22 A IR 4 A7 T (R — ) i) 2 [
PSR R R AT T B S i, i ad R o A
R T T4 2 S5, 5ok
TE R AR PG TR ek R AT A R RN M K i BRI . AR i
I8 BH 5 A PR B R I 2ok B vk o SR R Y M g
SR FH UL B 40 2R Tk 7. 2 T P A Oy 3 PH SRR 44 R
Ik o3 BT 0 G PH SRR B 12 D5 BT A R R
2 BH B AT DA AACHE £ Ah B R S, B B
1 3 PH S R IT )5 249 210 K sh B 2 50 K LI F,
T R PR T SR O ok R e R OR AR TE LA
BRBEHT T IMEHARRRIRE, A —-ENS
U,

S &3k

[1] Jiang Fan, Wu Qingwen, Wang Zhongsu, et al. Thermal
design of space camera baffle with low power [J].
Infrared and Laser Engineering, 2016, 45(9): 0918002.
(in Chinese)

[2] Guo Liang, Wu

Qingwen, Huang Yong, et al.

Application of thermal management technique to
thermal control for ultraviolet imaging spectrometers[J].
Optics and Precision Engineering, 2016, 45 (9): 189-
194. (in Chinese)

[3] Zhang Yue, Zhou Feng. Thermal design of light and
small high resolution camera on Mars orbit[J]. Infrared

and Laser Engineering, 2013, 42(11): 2979-2983. (in

1214003=5



% 12 4

bl ok TR

www.irla.cn

% 48 %

(41

(5]

(o]

(71

Chinese)

Chen Liheng, Wu Qingwen, Liu Weiqi, et al. Thermal
[J1].
Engineering, 2012, 20(3): 556-562. (in Chinese)

design for space cameras Optics and Precision

Guo Liang, Wu Qingwen, Yan Changxiang. Thermal

design of space spectral imaging apparatus and its

[J].
Engineering, 2011, 19(6): 1272-1280. (in Chinese)

analysis and verification Optics and Precision
Pilbratt G L. Herschel mission: status and observing
opportunities [J]. Optical Infrared & Millimeter Space
Telescopes, 2004, 577(577): 3—10.

Arenberg J, Flynn J, Cohen A, et al. Status of the JWST
and [C]//SPIE  Astronomical

sunshield spacecraft

[8]

[9]

[10]

Telescopes+Instrumentation, 2016.

Harvey P M, Rieke G H, Lester D F, et al. Single
aperture far —infrared observatory  (SAFIR) [C]//
Proceedings of SPIE — The International Society for
Optical Engineering, 2003, 4850: 1097-1108.

Lester D F, Mather J C, Benford D J, et al. The science
case and mission concept for the Single Aperture Far—
Infrared (SAFIR) Observatory [C]//Society of Photo -
optical Instrumentation Engineers, 2004: 1507.
Nakagawa T, Hayashi M, Kawada M, et al. HII/L2
mission: future Japanese infrared astronomical mission
[C]//Proceedings of SPIE — The International Society

for Optical Engineering, 1998, 3356: 462-470.



