Vol.28 No.3

2011 5 Journal of the Graduate School of the Chinese Academy of Sciences May 2011

:10024175(2011)03-0310-05

(1 130033 ;
100049)

(2010 6 24 ;2000 8 3 )

Zhang Q Ye X Fang W. Calculation of sun’s location on the sun synchronous orbit satellite and its precision analysis

J . Journal of the Graduate School of the Chinese Academy of Sciences 2011 28(3) :310 - 314.

VSOP87

0.19°
VSOP87
V447. 1
1
VSOP87 (variations seculaires des orbites planetaires)
3
1.1 3
1) (VA X
( )Y X Z
2) 0, Z, X, Z,
Y, X, Z,
3) 0, 3 X, Y, Zy
3
* (61077080)

FE-mail : nkzhangqian@ gmail. com



3 311
1.2 VSOP87
Michalsky 2
VSOP87 ’
4
1987 Bretagnon  Francou VSOP87
2425 0.01” . 2
—-2000 ~ 6000 1”.
2 L. B R
C) B
® =L + 180°
B =-8B @))
e
A B. a
S 2.5
. . g o0
sinA X coseg — tanf3 X sing %
tanee = s E 15}
COSA =
sind = sinB X cosg + cosB X sing X sinA (2) gs_ A
(2) t‘;ﬂé 0.5+
& & z
0 jfm: ol
Ae €, _@‘t 0.5
B o}
2006 1 S st
=
2006 ) 0 2 4 6 8 0 12
3" 1.2". 1 12 20064 A 43
1 VSOPS87 2006
2
2.1 o o X.Y.Z
X.Y.Z
DcosécosaD
S, = EcosSsinaH )
u sind U
2.2
0 [} w f u=w+f Z—
X—Y
Tl - TIY X TIX X TIZ (4)
ot 0 0 O Dcos(u+1) 0 sin(u +—)D
Ep ( T ) . ( - ) 0 0 2 0
cos| — 7 + — —sin| - + —
T, = 0 2 2 E T, = g 0 1 0 g
%) sin(—1+—) cos(—i+%) % %—sin(u+%) 0 cos(u+%)%




312 28
0 cos()  sin{2 OI:I
T, = H— sin{2 cos{(2 OH
U oo o 1Y
2.3
NNV N Z—X—Y o eo—0
T, =T, xT, xT,, (5)
n 0 0 reosé 0 - sinfp g cosy  sing O
T, = Ep cose singoH T, = B 0 1 0 H T,, = H— singy  cosy OH
Db - sing cosg Dsin0 0 cosf 0 0 U
OBXBYBZB
S=T,xT, x8,. (6)
2~ 4 0, XY, Z, X, Y Z,
:ﬁ 160 2 11205
&
é 140} i_fnz.om
:5120- Emss-
5100, ‘511190-
ﬁ 80 ﬁm.ssv
mpﬂ? iy
60 111.80}
I 5
ﬂl&i 0l ﬂm.w
= =
X 20 . . s . . ARl R ‘ ‘ ‘ ‘
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000
it [El/s At fa)/s
2 3
X Y
o 160
£
X VA 20° ~160° f?: 140}
Y 1 % 120}
W&
15° % 00l
ﬁ 100
= o}
3 iz
A ol
5-6 1y
ﬁ 40
N =
K 20 . . . . . .
. . 0 1000 2000 3000 4000 5000 6000 7000
Il /s
—JGM2; Harris
4
Priester ; 7
(UTC.TAI TDT ).
2010 7 2 0 0 0o ;
:836km 198.75°;
10:00 ~10:20 13:40 ~14:00;



3 313
! 1.
1
/m? /m? /(m* /kg)
40 44 0.02 2.2 1.44
3//;
1.5d
0.01°; 0.01°;
0. 05°.
8
( )
() Y
Af——\/Z( 2 a) @)
i1
X, = a~binus 05 (%)) ( )
af(x.
RS Ax
x; /
MATLAB 1 (2010 7 2
20011 7 2 ) 5 6
5. 6 0.19°
0. 05°. 0. 19°.
300 ~365d

1) VSOP87

0 50 100 150 200
it iRl/d

250 300 350 400

5‘0 1(;() 15|() Z(I)()
e 1R /d

250 300 350 400

VSOP87



314

28

2)

0. 19°.

o N N W B~ W

M . : 2008 :120.
Li WH He XL YuH]J etal. Development of full-automatic solar tracker and its application J . Optics and Precision Engineering

2008 16(12): 25442550(in Chinese).

] 2008 16(12) :25442550.

Meeus J. Astronomical algorithms M . USA:Willmann-Bell Inc 1998:157459.

. 2006 M . : 2005.

M . : 2000:99-308.

M . : 2002:130-176.
. STK M . : 2005 :153-62.
Wei X G Jiang J Wen Z M et al. Optical system design for MEMS based digital sun sensor ] . Optics and Precision Engineering
2008 16(8): 13614366 (in Chinese).
MEMS J. 2008 16(8) 11361-4366.

Calculation of sun’s location on the sun synchronous orbit satellite
and its precision analysis

ZHANG Qian' > YE Xin' FANG Wei'
(1 Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China;
2 Graduate University ~Chinese Academy of Sciences Beijing 100049  China)

Abstract A method for calculation of the sun’ s location in the satellite’ s body coordinate system is proposed

in order to measure the solar irradiance using solar irradiance absolute radiometer on the sun synchronous orbit

satellite. First the sun’s location in the inertial coordinate system is calculated using the VSOP87 theory.

Then

the sun’ s location in the satellite’ s body coordinate system is obtained by coordinate transformation.

Finally the satellite’ s instantaneous orbital elements of high accuracy are generated based on the mean orbital

elements to simulate the precision for calculation of the sun’ s location. The simulation shows that the accuracy

for the calculation of the sun’s location is within 0. 19°.
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