920 % 459 e R TR Vol.20 No. 9
20124 9 A Optics and Precision Engineering Sep. 2012

XERS 1004-924X(2012)09-2014-07

ABEZERFFELFRVNERIRED T

1R E KA R ERR
(L PERZR KELFRENME NEFEF . EH K& 130033;
2. PEMFR R LR, LT 100039)

FEE O 1 HERA I o 25 A B 32 B8 6 50 1 1) 2 1T & 59 28 DA 5 2t 73 7 AR ATL AR AR S 28 SO 43 7 FAVI4 40000 3k it 380 1 i il
e R FH AT e SR A R — b R T A R S AR S R S R B T i AR e A9 B R B R
RIFFN 0,565, g g fik IS PR 2R U0 SRS B A 5, b 0 e A ARHEAT TR 2E T AT SRR S R R T R
S AR T 0 A ARk 1) BB ASCI VIR 152 2 B R R AR R 5 2 X N R R A A R I [ A5 380 A A 0 PR AR SO L 1R 2 R
S5 A BE e S R BR R IR 2540 R B IR 25 O 0. 028, T » 45 A HH AL AT A X 98 1 A X I 2 SR AT T 98 IE L 2
2 IR A5 B 1 2 SR 1 R S R AR S W T RO 3 46 1 T2 R R TR S L IR A AR SO O i 2 S S R & S R T
JEIE AR .

X E O T ARG B R AL A F R KM F IR E AT R E 2T

FE S 2ES:V447; TH703 XEKFRIEES: A doi:10. 3788/OPE. 20122009. 2014

Emissivity measurement and error analysis of large space reflector
Kong Lin"?" , Wang Dong',Jin Guang',Li Zong-xuan'"?

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing100039, China)

* Corresponding author, E-mail:konglin@mail. ustc. edu. cn

Abstract: To determine the emissivity of the primary mirror in a space camera and to analyze the ther-
mal control effort for a subsystem, a method for measuring emissivity by using two kinds of materials
with known emissivity as references was proposed based on the analysis of temperature measurement
principle of a thermal imager. According to the emissivity measurement experiment, the primary mir-
ror emissivity was calculated to be 0. 565. To determine the influence of different measuring factors on
the measurement accuracy, an error analysis was carried out. Analysis results prove that when the
materials to be measured have almost the same emissivity with the objects, the temperature measure-
ment errors of the thermal imager and emissivity standard error of the material will have greater im-
pacts on the measurement accuracy. The measurement error caused by temperature measurement error

and emissivity error is &=0. 028 in the proposed experiment. Finally, the thermal model of the camera

W 7m B H#3:2012-04-05 ;81T H#1 :2012-06-24.
HEE&WH:FHFR 863 mHi ARBIFE & BRI B H (No. 2010AA702103)



%09

fL AR S5 ORI S [ S 858 kS A o e iR 25 0 A 2015

was modified by using a thermal equilibrium test, the results demonstrate that the emissivity meas-

ured by proposed method reflects the actual state of the primary mirror, and the method is useful and

feasibility for measuring the emissivity of primary mirrors.

Key words: space camera; reflector; thermal imager; double reference objects; emissivity; error anal-

ysis; sensitivity analysis
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Fig. 3 Reading of thermal imager in moment
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Tab.2 Readings of thermal imager with different powers

F5 Th Te T
1 294. 85 292.25 294.55
2 294. 95 292.25 294. 65
3 295.05 292.25 294.75
4 295.15 292. 35 294. 85
5 295. 25 292. 35 294. 95
6 295. 35 292. 45 295.05
7 296. 75 293. 65 296. 55
8 296. 85 293. 65 296. 65
9 296. 95 293. 65 296.75
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Tab. 3

Emissivities of primary mirror with different

powers
Jr5 e
1 0.552
2 0. 555
3 0. 557
4 0. 557
5] 0. 559
6 0. 559
7 0.582
8 0.583
9 0.584
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