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Investigation on the dynamic interaction between
injector flow oscillation and combustion

chamber pressure oscillation

Yang Lijun, Fu Qingfei
(School of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; The propagation process of injector exit flow oscillation induced by combustion
chamber pressure oscillation was theoretically researched, and the transfer function of the oscillation
was also deduced. The dynamic characteristic of combustion chamber linked with various injectors
was discussed. The influence of combustion chamber pressure, injector pressure drop, injector type
and configuration on pressure oscillation propagation process was calculated, the influence rule of
injector on propagation process was gained.
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Fig.1 Interaction between injector, combustion

chamber and supply system
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Tab.1 Configuration parameter of jet injector
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Fig.2 Spout flow oscillation dynamic characteristics of

jet injector with different configuration



WMEFIY

WL, % MR R 4R % X I O i R 3 o i 9

MBEEERY IMPa, EAHRBILKES
HEMWETBLK W, B2 hhREEEN K
PR A K2 B O 4 B 3R % 1
FRHEME, NITBERTEY, MTFHRHTEN
BRERMEN S, 8 MIEXE -FE—&
RIBR/DNHRS, SHMEGMHARESZ
BIFEE—MRE, EDTHFERN, KELB
K, BEHORBRGRI\ELA,; EXTHER
B, KEHBA, BEEORERGRIBEAD,
BNE2 () B, BEEHNHFRK,

(2) W1 B 500 B M 1Y) 5 )

B3 AMEZNENB RGN, RFREILAR
PSS B A KO RO BERE O AL B I B IR 5
WAEtE LR, WO R BB R B B 2,
MHBERES, YREEHFEENIRGH, B
WY OKRES=ERG . X T BT A R85 R mg
B, ERGEFN 20Hz, 370H: KA M4
SREER . BT % HE AU B BSOS B L A 4
BEA EHK, B O3RN RIER D,

0.6

Pg-4. 8MPa Pe=4MPa ] 74743

——A=7.2
0.4

=4
0.2
0.0
0 200 400 600
f/Hz

3 AR A B RS O 9B AR 5 R A B R
Fig.3 Spout folw oscillation dynamic characteristics of

closed swirl injector with different configuration
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Tab.2 Configuration of closed swirl injector
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Fig.4 Spout flow oscillation dynamic characteristics of

open-end swirl injector with different configuration
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Fig.5 Flow oscillation dynamic characteristics
of different injector types
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Fig.6 Effect of combustion chamber steady pressure on injector spout flow oscillation dynamic characteristics
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Fig.7 Effect of injector pressure drop on injector spout flow

oscillation dynamic characteristics
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