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Sohr Radiation Pressure and Heat Flux of Space
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Abstract In this paper solar rad aton pressure and heat flux analysis for space mem—
brane inflatab le tube n different orbital altiude and varbus positions w ih n the orbit are
represented respectvely The results showed that solar radiation pressure and torque are
the sane for each obit ndicatng that the solar pressure loading is ndependent of ali
tude but at each point n the ob it the solar radiation pressure and torque is different H eat
fux n nflatable wbe is the function of oibital altiude and positon D irect solar radiation
heat flux is the largest source of heat flux and is constantw ith respect to altinde E arth—
em itted rad iation and earth— reflected rad iation decreases w ith altitude and the latter drops
offmore quickly than the fomer

Key words space manbrane structurg nflatable tube solar rad iatbn pressure heat flux

: 2009- 11- 03
(1968- ),



24 1 107
|33 .
u = ’\;[— stw+ (e+ cow)] (2)
, a(l-e)
) s IJ« . s
[4]
, 12 - -
[1]
” B Tes > (1) ’ Tes,
) Fsat
2 rSUS'
13
(21 , 1353
, W /m’. ,
£, '
Eo = L=y, (3)
MATIAB , H. @ -
, 0 36
14
(4) [6]
A
Si=1-7 (4)
, A , Ay
il 7Alr Q
1 )
) 0
15
? (1 s
) (2 ) (3 .
4 L8
: ( ) &, =-S5 idAcos@{(l— *B) : +
1 c | 7o |
: [2€Beod) + —§(1- )B] n} (5)
a, 6
L’ W 5H s C > e
| B
T0~ , s ) bl
,n
13 2
2 :
r= M (1) /8]
1+ ecow .
)V (1)

Grl.s' = SH sdAp (6)



108 ( )

2010 3
5 d4p - s b3
s bZ ( 1).
500 km
Ge[ = ngEdeA (7)
F. s s 2- 3 s n 270° ,
4- 5 ( ,
G, = ai F,d (8) N, N m W).
F. F.. = F,codl , 1 -
e Tyt . 2
Table2 M aterial param eters for tube
K apton
. -3
1m, 12 m, 75 Bm P/ (kg m™) 1420
’ Kapton B 05
1 420 kg’ 1 el T
g/m E/(We Ko m™ ') 216 3
2 a as
e Q5
! - ¢ /(F K kg 1 000
Table 1 Sun- earth orbital param eters
a 1
€ 0 016 708 634
iy 23 439 29°
00
282 94°
M, 357 29 !
Fig 1 Sam ple analysismodel
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Fig 2 Solar radiation pressure and torque vs orbital motion in 500 km
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Fig 5 Heatflx vs orbital altind e
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