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Numerical simulation of dynamic characteristies of
an operr end swirl injector

FU Qing-fei, YANG Lrjun, QU Yuarryuan, GU Bin
(School of Astronautics,

Beijing University of Aeronautics and Astrenautics, Beijing /100191, China)

Abstract: Theoretical studies-and numerical simulation on dynamic characteristics of an
operr end swirl njector were performed. T he-response-of the injector flow to external excita
tions was investigated by 'superimposing periodical oscillation of flow-rate at the inlet. The
numerical simulation results show that the surface wave causes oscillation of the liquid film in
the swirl chamber, and\then the flow oscillation occurs at the spout. Moreover, the fre-
quency of the vortex wave is much smaller. The phase angle between the flow oscillation at
spout and the pressure drop oscillation is proportional to the oscillation frequency, which a-

grees well with the linear injector dynamic characteristics theory.

Key words: liquid rocket engine; injector; dynamic characteristics; flow pulsation;

numerical simulation
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Table 1 Configuration parameters of openr end

swirl injector

L;/mm 15
D;,/ mm 1.5
Ly/mm 38.5
Dy/ mm 8
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Fig.3 Water volume fraction in the operr end swirl

injector for different times
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