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Investigation on pressure oscillation propagation from combustion
chamber to pipeline through injector

YANG Lijun, FU Qing-fei
(School of A stronautics,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In order to investigate the effect of injector on pressure oscillation propagation
from liquid rocket engine combustion chamber to pipe-line, the process of pressure oscillation
propagation from combustion chamber to pipe-line was theoretically researched in this paper;
and the transfer function was also deduced. The dynamic characteristic of pipe-line linked
with various injectors was discussed. The influences of pipe-line length, combustion chamber
pressure, injector type and configuration on pressure oscillation propagation process were
calculated, the influence rule of injector and operating condition parameters on propagation

process was gained finally.
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Fig. 1 Interaction of injector with supply system

and combustion chamber

G,= (p,g/pg)/(m/in/min) e

GT:(miln/min)/(Aplz/Apz)—

Gg,c: (p/g/pg)/(plc/p(‘)—_

G , P , m
’ g B z B C
» 1 B T ’
1
/ /
M: Min
o (1)

Ap,=pe—p. (3)
Ap: _peipe  pipe (4
Apz pgApa pcApz
(1)~ (2)+(4)
Di_ P Ps P pe
—G,G[ ] 5
pe O LpeBp. pedp (5)
! ! G
a5 \[2] (&) —Fo—0
pe) P ) GG | £ —1
i3 Apy
(6) ,
Gg,c
Gr.
G~ Ap.. De
pe (6)
Gg,c
G, ,

(6) )

GgGr[f?jz] =1 (7)
Gg, GT B
(7).
A z
Re( G.Gr) = Re G, Re Gr— Im GgImGr:—pp— (8)
g

1m( G.Gi) = Im G, Re G1+ Re G.Im Gr=0(9)
(8) (9

L’ 2
[5]
G,= —itan ol (10
a
a , W , L
Re G:=0, (9),
Im G:;,° ReGr=0 (11)



24

1184
Re Gr 0
Im G;=0 (12)
A z
ImG, ° ImGr=—"2 (13)
Pe
N ReGg¢0
2
) 2mo
0 5h A
3(0x) =
2 NE 6
O IS S
3(F) s

TR 2 BRI 3 HEE GRS
4 WETESSs 5 HME: 6 BARE

2
Fig.2 Schematic of LRE system
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Fig.3 Pipeline system dynamic characteristic linked

with jet injector
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Table1 Configuration parameter of swirl injector

A 26 67 15

/ mm 07 07 07
/ mm 5 5 5
/ mm 2 4 8
/ mm 20 20 20
/ mm 1 1 1
/ mm 10 10 10
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Fig.4 Pipeline system dynamic characteristic linked

with different swirl injector
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Fig.5 Effect of injector pressure drop on pipe-line
dynamic characteristic
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Table 2 Operating mode parameter
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Fig. 6 Effect of combustion chamber pressure on

pipe-line dynamic characteristic
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