26 6 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol. 26 No. 6 2004

1001 —-2486 2004 06 —0005 —04

410073

N-S
NND -3

V435 A

Numerical Study of Ignition Transient in Large Aspect
Ratio Solid Rocket Motor

ZHONG Tao ZHANG Wei-hua WANG Zhong-wei
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Using N-S equations to describe the ignition transient model of the large aspect ratio solid rocket motor this
model includes the igniter and burning room and nozzle. Comparing the calculation and experiment shows the correction of it.
Furthermore there are vibration and rapping during the ignition transient besides rapid pressure rising.

Key words large aspect ratio solid rocket motor ignition transient integrated model

10

CSAR ROCFLO

1.1

® 2004 -06 -29
863 2002AA765030
1972—



04

Igniter mass fiow /( kg-s1)
=1
W
T

6 2004
N-S
OE/ 0t + 0F /90X =G
p
E=|pU
pe
pU
F=| pU +p
pe+p U
ppAbr + mig
G= pdA
P,,Aerp + ml.gHig -Q
|
e=p/ y-1p+ 7U
p Py U P e Q A,
A m,, Hp Hig r
6
n 0. 2550[1]71 dp
ap" +———— |~
ap'p de
a n a,
1.2
1
0
as b 5500
5000
05 F 4500

pressure / kPa

—— = Calculation

0.2 - 2000
i 1500
0l 1000
500
0 P Y [ W TR WA W N WP TR WTIN N S S T e 1 L L 1 1 i RN W L A, 1 1 L
0 0.1 0.2 0.3 0.4 0.1 0.15 02 0.25
time /s time/s
1 2

Fig.1 Mass flow rate of igniter
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Fig.2 Compare of calculation and measured results
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Fig.3 Vibration before throat Fig.4 Vibrations along the axis
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Fig.5 Flow rate of burning room Fig.6  Filling the burning room
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