%41 B5 1 ML R #% 3 ¥ T & Vol. 41, No. 1

2024 4E 2 H SPACECRAFT ENVIRONMENT ENGINEERING 55
https://www.seejournal.cn E-mail: htqhjgc@126.com Tel: (010)68116407, 68116408, 68116544

PERGRBNBEHRE I FLELY
AR 5 W IEuE

x| 4r, % 4R, BER, BFR
(LHEESERBEAERAT, L 200240)

WE: LA RE A TRABGERAAFLRN I ERERTHERR S, LF42TZRE 97‘@{#‘
?éixﬂ‘iﬁﬁ—%‘hwi SEAA BT AT AL 18 3R 3% Fj/)i BMaas IETMFFJ kM BB T A R
B oA KB Az IR A R £ 3) 5 AR 6 0iR 4z 77 ik, B FLm oo (4. //\4%7}\5‘? =
WAALE ) REALRTE AR ] T30 min 49FEAFCE A, A BRARIE T #OLB IR ATHfe 5 a6 £,
KR HOLEIZ R, ARt KB IE
hEIS S TK124; V416.5 BRATERD: A B, 1673-1379(2024)01-0055-06
DOI: 10.12126/s¢¢.2023081

Thermal control design and experimental verification of optical terminals for
laser communication payloads of a satellite system
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(Shanghai Qionglong Technology Co., Ltd., Shanghai 200240, China)

Abstract: A self-developed project requires high thermal stabiblity for optical terminals of laser
communication payloads. In this paper, the thermal control design and experimental verification on laser
communication payloads of the project was carried out. The temperature of the key optical terminal components
such as primary mirror, secondary mirror, and rotary motor was controlled within a stability range of =1 ‘C/30 min
by using distributed local thermal control and active & passive thermal control methods, with considerations of
space environment of the payloads, multi-space layout structure of the payloads themselves, and dispersed
distribution of heat sources. Thus, the function and performance of the laser communication payloads was
effectively realized.
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Fig. 1 Schematic of internal modules of optical terminal for
laser communication
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Fig.2 Schematic of optical terminal structure for a laser
communication payload
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Fig.3 Schematic of thermal control object in multi-space
structure
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Fig.4 Schematic of heat flow shielding layer
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Fig. 5 Schematic of heat circuit control unit
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Fig. 6 Layout schematic of precision thermal control system
for optical terminal of a laser communication payload
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Fig. 7 Structural thermal control component
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Fig. 8 Thermal control curves of the key components under low temperature condition

32 m=mRIR

i TR S 2 Ak AR IR, AL
hFEN 5.6 W, FhFEi 1% 0 4 28 H B 10 il 2R
BEATAEAL, H AT SR AR AR BTl )
MR DR AL BEAE T AT H bR e s Va A, TR A 1]

20
215 f
210

0205 ¢

200 |

=

195t
19.0 t
185 F

2023-02-24
12:28:48

2023-02-24
11:45:36

2023-02-24
11:02:24
IR} []/s
(a) T

18.0
2023-02-24
10:19:12

20
215 f
210 f

0205 ¢

200 |

=

195+
19.0 t
185 F

2023-02-24
12:28:48

2023-02-24
11:45:36

2023-02-24
11:02:24
IR} [)/s
(c) &bl

18.0
2023-02-24
10:19:12

PR IR TR, o S5 O BB R IR B B I AE 20 °C A2
i, B9 & E RO RARIR . FTLUEH, @
o E AR IR, 2 2 O A iR R
BIFEhIAE 20 'C KA, TR E MR T+1 "C/30 min,
AR EER

ol

19.0 +
185

2023-02-24
12:28:48

2023-02-24
11:45:36

2023-02-24
11:02:24
[ /s
(b) WL

18.0
2023-02-24
10:19:12

20
215 F
210 F

0 205¢

200 |

=

195t
19.0
185 F

2023-02-24
12:28:48

2023-02-24
11:45:36

2023-‘02-24
11:02:24
N [f)/s
(d) 5L HHL

18.0
2023-02-24
10:19:12

KO il Lo T B A% O A i i 25

Fig. 9 Thermal control curves of the key components under high temperature condition
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