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, T=10 , ,
Q2 )
L w FE) 7 7
, T=Q1 ,
’ O l ’
1
Table 1 Thermal control index of space camera un it:
¢ axisAT primary front temp. in
enp.
no case | pl positive negative mirror corr mir inner
eve
direction dirction RAD. AT RAD. AT case
active
21+ 3 8 3 15 1 Q9 45
flight
on orbit
] + 8 78 35 2 13 45
flight

Note: A xisAT positive direction means that higher end of temperature is at the rear part of gace caner-
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Orbit cabin
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Fig 2 Themal exchange anong canera- w indow - orbit cabin
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6)
250K;
(8 14w ITO , €=Q 15
10+ 5 , 10 )
0 38V ( 30V, 5V )
7)
€=0Q 15 10 kg
8)
180V 20, 1.8
= 180x Q 15 x Q 11= 3W)
9) Q 98%
4 2 2
2
Table 2 Tenp response of gace camera
. ) tmeof max.
item temp. /AT index notes
reponse
. positive lowerT
axis 67 30 25h
direction in front
fron co w amer
. 36 Q9 4h
radial lens outside
AT prmary Q1 10 25h wa@er
mirror outside
temp. of inner case 14 1 45 48h near motor
(1) ,

(11 , 20 ), 14 1 36
" " , 4h 36 ;
(2) 6miin, 60m in

) ( T=09 ) ;
(3) ,
(4) ( 3V), (18
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5
5.1
24 31, 4 lps/mm, Q6lps/( ),
[(74- 70)/74] x 100% = Q 05
92 lps/mm 72 Ips/mm,
[(92- 72)/92] x 100% = Q 21
1, 105 Ips/mm 72 Ips/mm,
[ (105- 72)/105] x 100% = Q 31
121+ 4 15 ; Q2
52
)
, Q06 /h;
13n ( ) :
7 , 15
1800V, Q 15, 18 30V
, : a1
53 275
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' C 265
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legned: w ith clothing w ithout clothing——

Fig 3 Time delay:with vsw ithout themal control function
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Table 3 Thermal control effection

. without T . with T.
itam oourse
control control
time needed for 7h 16h increase T.
increasing 1 14h 36h decreaseT .
ratio of temp. __/h Q2 Q 006
L QC
0.5
04 ey < om s e e v e s e mam Ty entap e rian e m T acamaas amasancosaass
03 I S N N S R L S AR R E L PP TR L TR SRR
02 L. M ameras mammaseemmamcesaEeemesanmais smassemesaosen
| : FANT STV W
0 4 8§ 121620 24 28 32 36 40 44 4g [IMEQ
. legend : with clothing without clothing™—
Fig 4 Radial AT : with vsw ithout themal control function
c( ) BC( ) ( )
4
Table 4 Camparae with analysisand test for tenp index
temp. _index theory calculation result of test
nominal temp. 21+ 4 26+ 4
radial AT Q 25 Q2
axis AT 3 15
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2)
3)
4)
6 2
621
a) , ,
, (4332), ol
= Q 5E- 6, ; ,
, 02=8 9E- 6
b)
' 3 ZTC4
L2x o2+ L3x o2- L1x 1= 0
L1— :
L2—— ;
L3— ;
oxl— ,ol = Q 5E-6;
oo— ,02= 8 9E- 6;
c) : ,
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Table 5 M ethodsfor thermal control

ch no ROUTE heat trans mode heat iolation w ay
w rgping canera by 10 layers
1 cabinwall — - camera radiation .ep 9 . Y Y .
of foil platedwith AL and textile
cabinwall — —camera iolated by Y S20 betw een camera
2 conduct . .
stand stand and cabin wall (2nm thick)
3 air in cabin canera convection (same as itan 1)
) conduct surface at primary mirror cell back
4 motor — — inner canera L . ,
radiation be oxidized with lower € (< Q 3)
5 window < - cane raradiate/convec fixedw ith ring shgpemask in btw
6 earth -w indow radiation plated with ITO manbrace, €=0Q 1

9
Table 6 Parametersof thermal isolation mater ial
name of material conduct coe AW /M themal radiation coe €
foil platedw ith 2- laminaled A | 6 37E- 8 Q 0072
Y S20 1 6E- 4
6.2.3
10 y 1
, CCD ) )
180N , 0. 85, 2, 1. 8,
3/\/ 3 3y il
(1) . ( Q9 ,
(2 , ,
(3) ’ L 1 + b
6 3
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Table 7 Effection of thermal control (active flight phase)

before themal control after themal control
axisAT 67 12
radial AT 3.6 0.5
temp. of tube(rear) 14.1 20.1
tme for max temp. 24h 25h

Table 8 Effection of thermal control (stay on orbit flight)

before themal control after themal comtrol

axisAT 28 Q4
radial AT 1.8 0.2
temp. of tube(rear) 14.6 22.1
(1) ,
21+ 38 , 3 a9
45
(2
( )
(3 ,
, 20 (1.35 ), (T=14.1
, ( )
60m in
(4) ( 3W) (:8
(5) ,
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Study on Thermal Control Design of Space Camera
Based on CAD /CAE/CAT

LU E,N U XiaoM ing, UN Tong-He, HAN Shuang-L i
(Changchun Institute o Optics and FineM echanics,
Chinese A cademy o Sciences, Changchun 130022)

Abstract

The themal control design of pace camera by meansof CAD /CAE/CA T technology is
described , technical problem son themal opticsof gpace canera, themal control tenperature
index, themal regponse and themal control design are al discussed in thispaper.
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