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Abstract: The dynamic characteristics in the abnormal operation process of the gelled propellant space power sysem is dedlt with in
this paper. For the purpese of setting up the fault patterns of the space power system, the fault property equations and the nomal
mathematical models in the operation process were built. Then, four faults, including pipeline leak, filter jam, valve fault and nozzle
ablation, were simulated by the visual C++ sofiware. With an analysis of the resulis, some foundation for the intelligent fault diagnosis
of the space power system in the future is provided.

Key words: space power system; operation process; fault

1- 3]
. 4]
2 2 5_ 6] 2 2
1
7- 8
( 1~ 200Hz ) ,

* :2007- 08— 30

(1968—), .



12 2008 2
1.1
1.1.1 $5ITRMhA
= ¥ 200 pi- p2) (D
qi ) P s Pl » P2
, ¥ ,
Y+ 1 Y
Hp. 2 |77 Pag|l 2 | 7T
’RT] ¥ Y+ 1 ’ pl\ Y+ 1
= z JEN? 5 ) 7T (2)
ulpl 2Y|: p2 ¥ p2 Y] P2
{RTl yv— 1L p1] | p ’ P! Vel
Rl , 4 , Y
A() =r(4) -1, 3
A(t] t An f(t] t
(j 0, 0 <i< ¢,
t) = 4
/ 1- expl:— lq(t— tJ] , 1 >;S (4)
Ls , kr , 02~0.5
q2= q1— q (5)
q2 , g1
1.1.2 $¥%THMEE
2 qi 1
ape= 875, & | A+ § o (6)
A X3 Y ¢ J1 ,d
= v
LHPI v 2 v= , m< 2 Y= 1
,‘RT1 v+ 1 p! Y+ 1
1= 2 V¥ 1 - (7)
Y Y 2 2 v-1
Wp, Jzy szJ [sz } p_>[ ]
—_— Al - = , D1 v+ 1
’RTl Y— 1| pi D1
RT] B I‘M b Y 7pl
»P2
A() = () - (8
A[t] t 7Am vf(t]



13

1.2

1.3

RT
A= Tdh

(] e 0 i< ¢,
Sl = Fut [1_f,J expl - kf(t— t]] 3
S - Hy

LA 3 d b
y;: R
Hp v 2 v i &< 2 ol
[RT, Y+ 1 pro ¥+ 1
q= 2 Y+ 1. Y—Y
1 2_Y[ p2 7_ p2 —y] p2> { 2 1] =1
‘RTl Y= 1| p1 p! ' b Y+
, B , ¥ s D1
.d h
hzf.hm,
h -
Y+ 1 ¥
M p 2 | Lo g _2 | T
ﬁ Y+ 1 ’ pe Sy 1
q= 7 Yt 1 2 ﬁ
Wp. 2y [[pa] ™ [po] 7 e
__1 sl — | = s Pe Y+ 1
T Y )4 Pe
’pa QHC ’Mt

)

t ,
(] 1 0<i< ¢
Sy = I+ (fu— 1){1— exp[ - lﬂ[[t_ t]]}’ L2
S W

(9)

(10)

(11)

(12)

(13)

(14)

(15



14

2008

0.100 4

0.075 4

0.025 4

0.000

1- A,= 0.0m? 2— A, =7 854x 100 'm*,3- A,= 3. 142x 10" °m’,4- A,,= 7. 069% 10” °m’,
5- A= 1.257x107°m>,6- A, = 1.964x 10 °m?, 7- A, = 2 827x 10 °w’

1

Curves of tank gas surface height and combustion chamber pressure
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Fig. 1
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Fig. 2 Curves of tank gas surface height and combustion chamber pressure
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Fig.3  Curves of nozzle flux and combustion chamber pressure
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Fig.4  Curves of nozzle flux and combustion chamber pressure
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