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Dynamic Effects Analysis on a Solar Array Due to
Attitude Control Thruster Plume

Jongwon Chae*, Cho Young Han** and Hyoung Yoll Jun**

Korea Aerospace Research Institute* **
ABSTRACT

The purpose of this study is to analyse the dynamic disturbances(disturbed forces
and disturbed torques) due to attitude control thruster’s plume impingement on the
solar arrays. To produce database of the dynamic disturbances a sweep analysis was
done, in which the two parameters are used; the distance between the thruster and
solar arrays and the thruster tilt angle. Based on the database, a third order
polynomial approximation is computed to represent the characteristics of the disturbed
forces and torques. The final results are the coefficients of the approximation for each
solar array angle position. These results as input data are used to optimize the
configuration of the attitude control thrusters. This analysis is appled to the two
candidate solar arrays for Geo-Kompsat-2 satellite and the results of the disturbed
forces and disturbed torques are compared and analysed.
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and Raw Database Build
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Order Polynomial Coefficients
(transfered to AOCS)

Fig. 1. Flow Chart of Plume Dynamic
Effects Analysis
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Fig. 2. COMS Configuration Model
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Fig. 3. COMS Solar Array Rotation
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Table 1. Matrix Table of Tilt Angles
and Distances

Co5 G05
AO6 | BO6 | CO6 | DO6 | EO6 | FO6 | GO6 | HO6 | KO6
AO07 | BO7 | CO7 | DO7 | EO7 [ FO7 | GO7 | HO7 | KO7
AO8 | BO8 | C08 | DO8 | E08 [ FO8 | GO8 | HO8 | KO8
A09 | BO9 | C09 | DO9 | E09 [ FO9 | GO9 | HO9 | K09
A10 | B10 | C10 | D10 | E10 [ F10 | G10 | H10 | K10
A11 | B11 | C11 | D11 [ E11 | F11 | G141 | HI1 | K11
A2 | B12 | C12 | D12 | E12 | F12 | G12 | H12 | K12
A13 | B13 | C13 | D13 | E13 [ F13 | G13 | H13 | K13
Al4 | B14 | C14 | D14 | E14 | F14 | G14 | H14 | K14
A15 | B15 | C15 | D15 | E15 | F15 | G15 | H15 | K15
A16 | B16 | C16 | D16 | E16 [ F16 | G16 | H16 | K16
Al7 | B17 | C17 | D17 | E17 | F17 | G17 | H17 | KI7
A18 | B18 | C18 | D18 | E18 | F18 | G18 | H18 | K18
A19 | B19 | C19 | D19 | E19 [ F19 | G19 | H19 | K19
A20 | B20 | C20 | D20 | E20 [ F20 | G20 | H20 | K20
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Fig. 5. Gas Density Distribution
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Table 2. Maximum Error of the polynomial
decomposition

Maximum error of the polynomial decomposition in absolute value

Fy/Fq Fy/Fq F2lFq Tu/Fy Tv/Fy TFq
RCT 1 2.92E-04 1.29E-03 4.67E-04 2.94E-03 2.83E-04 1.23E-03
RCT2/3 2.89E-04 7.99E-04 3.42E-04 241E-03 233E-04 1.41E-03

FIFO

FIFO

FIFO

TIFO (m)

TIFO (m)

TIFO (m)

01

014

02F

03F

04

L L L
200 300 350

0 50 150 250
Angle (deg)
F2(=1k=1 )
014 - - .
e o) Fo0 2P
012 Mw\ / TR Zﬁii’“«}? 4 #*“H&F"n
o REFAR & P :
o y IR |
[ L o I
[ \ &
@4 L e
008 T o |
ah e
0.06- \l \|
| \
& A
004 Q
002 . i ; . I . |
0 50 100 150 200 250 300 350
Angle (deg)
F3(=1k=1)
0 - T .
#*
® ®
A
002} ¥ 5 {\&
g ¢ %
ol j g b8
i %
P ‘? 7
# % g g
006} ;s & ﬁ) hol
M&’% ’ Xx
0.08f X '@537 %,
01 . | . | | | |
0 50 100 150 200 250 300 350
Angle (deg)
T(=1k=1)
0 ! T
+ +
y R R
W 4 e
02r « 5% e thr
gm Xy *g,e ]
0.3+ i 3 15/ &&
s o] %
0 4:M %@M ey |
05 , 1 | . |
0 50 100 150 200 250 300 350
Angle (deg)
T(=1k=1
0.06 - T . =
9 7
004} ¢ * ¢ gw‘%\‘
] Foos
0.02 % 75 %
/
/ % ﬁ%
o # ® 4 g
& / & /
® / |
002} % % Rﬁ% %
}% W /
004} ?&% . % #
- s Syl ‘ ‘
0 50 100 150 200 250 300 350
Angle (deg)

T(=1k=1)

. I I .
200 250 300 350
Angle (deg)

150

Fig. 6. Comparison Results
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Table 3. Solar Array Sizes

(mm) E3000S E2000+

Panel Size(bxa)

3050%2280
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Yoke Size(cxa)
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