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Effect of injector on pressure oscillation amplitude frequency
characteristics from pipeline to combustion chamber

YANG Lrjun, FU Qing fei
(School of Astronautics,

Beijing University of Aéronautics and_Astronautics, Beijing/100083, China)

Abstract: T he process of pressure oscillation propagationfrom pipe-line to combustion
chamber wastheoretically researched in this paper; the transfer function was also deduced.
The dynamic characteristic of combustion chantber linked with various injectors was dis-
cussed. The influence of pipe line pressure, combustion chamber pressure, injector type and
configuration on pressure oscillation propagation process of pipe line was calculated, so the

influence rule of injector on propagation process was gained.
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Table 1 Closed swirl injector
A 4.3 5.7 7.2
' ’ Jmm 0.7 0.7 0.7
’ /mm 5 5 5
’ / mm 2.8 3.5 4.2
/ mm 75 75 75
31 /mm 1 1 1
/mm 25 25 25
” 1 mm, 0.8 r
2 .
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Fig.3 Combustion chamber dynamic characteristic
;g 0.0l linked with closed swirl injector
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2 Table 2 Open- end swirl injector
Fig.2 Combustion chamber dynamic characteristic
linked with jet injector
A 4 6.67 10
32 /mm 0.7 0.7 0.7
/mm 5 5 5
/ mm 2.8 3.5 4.2
, A / mm 75 75 75
/mm 2.8 3.5 4.2
/mm 25 25 25



23

308
05
p=2MPa p=15MPa .
0.4 ——4=40 10 A 6.7
o 4=6.67
_o3pn 4-A4=10 s
SN
02 3.
01t 3
Table 3 Operating mode parameter
005 100 200 300 400 500
fHz
d=1mm,L/d= 10
A= 6.67, 1
4 A= 6.67, 2
Fig.4 Combustion chamber dynamic characteristic / M Pa 1 2 3
linked with operr end swirl injector /MPa 0.8 1.2 1.6
’ 35
A ,
A pe= 2 MPa ,
2 A 2
2 6' 2
34 ’
A 5
5
' =%
&
[ 34] :
, 0 100 200 360 400 500
JfHz
(a) Yz 11 Z50 B0 Lo Mg
03r
035 -a—P,=0.8 MPa
A4=6.67 p=2MPa p=1.5MPa ~0- P,=1.2 MPa
0.28 1 — VR L wa~ P=1.6 MPa
:' e R 02\ o P,~2.0 MPa
021}
9'.'
0.14
0.07
090 800 1000
b) i 1 L
e (b) B 1 A ComaE
6
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Fig.5 Combustion chamber dynamic characteristic

linked with different injector type

chamber dynamic characteristic
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