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point in Sun-Earth system

WANG Xiang'?, LI Yi'", YANG Xian-wei'
(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033, China
2. University of Chinese Academy of Sciences , Beijing 100049 , China )

* Corresponding author, E-mail ; liyusun@ sina. com

Abstract; To ensure the temperature requirements of the solar observer working at I.1 Lagrangian point, the
thermal design for Lyman o Coronagraphy Imager( LACI) and Lyman a Disk Image( LADI) was carried out,
and the heat flux of the orbit was calculated. The thermal designs of light trap, filter components, detector com-
ponents, electric box, and entirety of the observer were discussed in details. By using collector panels settled
in the side facing to the Sun, the active heating power could be reduced by 73% . In order to reduce the tem-
perature gradient caused by long-term observation facing to the sun, a heat pipe was embedded in the frame.
Simulation results show that all conditions meet the temperature indicator in 4 typical cases. The thermal de-
sign system with a low active power solves many problems, such as the cooling of the observer in orbit, insula-
tion during orbital transfer phase, and meets the working temperature requirement of below —50 °C for a CCD
plane.
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Fig. 1 Structure diagram of solar observer
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Fig.2  Solar energy density tested by SOHO

BRHIT H PR AE R BE 1 340 ~ 1 450 W/m’,

AALN PRSI 1 B, 045 LACI 5
D#S LADI 500 2% | HL A | PR P 88 K Bl 2 | 48
BURE 25 K IR A

x1 WRESKIT

Tab.1 Statistics of inner heat source
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Fig.3  Thermal control program of light trap compo-
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Tab.2 Four kinds of thermal control solutions during high temperature conditions
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Tab.3 Thermo-physical properties of materials

Mk R NG T e R &, SHE W/ (m - K)
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B4 () 0.15 0.92 134
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Fig.8 Temperature distribution diagram of basic plate

during high temperature condition

IR TAE T80 ARHLG H 2 ), TR AR
Ho C, AR TAE, H BERE R % HU 340 W/m®,
Z A FA6 RIEHJE HEBCE PN 24,

IR AFAE 00 AHALXT H 2 1), 85 3k 75 G 1T
TEFEEERO0 C, NIEATAE, H BAER %
JEHL1 340 W/m® , Z )2 1Hi K F46 2 i #4 & P HUp)
WISHL, BERT R AR DGR LR M T FE

K9 i T L S B R 20 A ]
Fig.9 Temperature distribution diagram of mirror com-

ponents during high temperature condition

s BAEGEBI BT HE , e - A L1 12
OB, AR5 PR TR HESN B H - L1 S 56E
MUIB R BB, I F R O

MU T, DEAK + Z X H &, 5
KR, DEFGHRERO0 C, WIEA TAE,
HRERE RS 1 322 W/m?, 22 11 I F46 £
R P R I 240, T RS HU AR RO B AMEE T AE
4 DT AME RS R 4 Fis,

M BT LA R i TAEIRE Y < -50 C,
B Sl B K Pl 2 (20 =£5) C, AR 22 <
5 C HERIR 22 /N T 10 °C, 485 411 23 2 #hds
FEPREKR



%6 W FOFE AR H-HRAAS I H L1 SOR DI g it 937

x4 BIRNBEER

Tab.4 Temperature results under different conditions

HRE R T C R TH/C {RIRAZ % .0/ °C YA RBAGRE 00/ C

LACI £ -53.6~ -53.7 -54.8~ -54.8 -82.3~ -82.3 -82.2~-82.2
LADI £ 11 -52.8~-52.9 -53.8~ -53.8 -79.2 ~ =79.2 -79.1~-79.1

M4 29.2 ~27.7 28.7 ~26.3 -10.8~ -11.9 -11.3~ -12.8
LADI 856 A 26.7 ~26.4 22.2~22.0 7.1~7.9 6.3~6.1
LACI Y 18.8 ~18.1 17.9~17.3 4.26~3.21 4.22 ~3.17
LACI HE% 26.6~19.9 24.4~17.9 23.5~15.5 23.3~15.4
LADI HE%2 28.8 ~21.0 27.0~20.3 25.4~18.0 25.2~17.9

R 24.3~18.5 23.6~17.7 20.2 ~4.09 20.1~4.05

FAR 23.4 ~18.4 20.6 ~15.8 18.8 ~12.0 18.7 ~12.1
F TR/ W 4.1 5.6 13 13
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