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Fig. 1 Open-end swirl injector
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Test on self-excited oscillation chaggc{efistics of an open-end swirl
injector with thick liquid film .

\ 2
XUE Shuaijie’ * * , LIU Hongjun' %, HONE‘\SUJ)’ CHEN Pengfei' 2
2

1. Xi’ an Aerospace Propulsion Institute x()\g'k\’il'ry;;w 100, China
2. Key Laboratory of Science and Techiology on Liquid Rocket Engine, Xi’an 710100, China
G\

Abstract. To understand thg\ 1(— ¢ited oscillation characteristics of the kerosene swirl '\njeétdr,in the pre-burner of staged
combustion LO, /kerosene &gt"erfgine, self-excited oscillation in the open-end swirbqkdbr has been investigated experi-
mentally in the atmospheric ‘environment using water as the working fluid. Sustain&;s‘é?f-excited oscillation of the internal
flow process was spontaneously generated in an open-end swirl injector witb\I{of}‘gr ;;wirl chamber and thick liquid film. The
fluctuations of the pressure before injecting, the gas core in the swirl\chamﬁj@;éﬁd the spray process were detected by a dy-
namic pressure sensor and a high-speed camera. It is found thatsthe ga&‘ ore in the swirl chamber became disconnected pe-
riodically when self-excited oscillation was generated, and the“xl); 0?1 effect of spray was induced when the gas core was

I

1
disconnected. The fluctuation frequencies of the pres uﬁei\:\h)e sas core and the spray were close to each other under the
same working condition, and were limited in the raﬁi om0 to 45 Hz with different injection pressure drops. The pressure

drop of the injector had unremarkable impact on the flucttiation process. There is a significant correlation between the rela-
0y *
tive amplitude of dynamic pressure and the I‘&Q{\u;ion frequency. The self-excited oscillation of the injector may be induced
o

e
by interaction of the gas core with the ?ilq\l'r) 4he swirl chamber.
4

Keywords: open-end swirl injector; thick liquid film; gas core; spray; self-excited oscillation; Klystron effect
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