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Current status and trend of dynamic atomization characteristics of swirl
injector under oscillating environment in liquid rocket engines

JIANG Chuanjin, REN Yongjie, TONG Yiheng, XIE Yuan, CHU Wei, LI Xiugian
( Department of Aerospace Science and Technology, Space Engineering University, Beijing 101416, China)

Abstract; In order to master the atomization characteristics of oscillating spray and its relationship with unstable combustion, research and
development of gas-liquid coaxial swirl injectors and liquid-liquid coaxial swirl injectors, which are widely used in liquid rocket engines, are
reviewed from three aspects of excited oscillation, self-pulsation, and interactions of spray oscillation with combustion stability, so as to deepen our
understanding of them. According to the review, for the excited oscillation, the research on the upstream pressure oscillation caused by flow
oscillation of supply system under normal temperature and pressure conditions is relatively sufficient. However, the research on the backpressure
oscillation caused by pressure oscillation in the combustion chamber and the research on the excited oscillation of spray under supercritical
conditions are lack. For the self-pulsation, the current research is focused on the liquid-centered coaxial swirl injectors. There are few studies on

the gas-centered coaxial swirl injectors and liquid-liquid coaxial swirl injectors. The optical diagnosis technology is far from enough to extract the

single combustion flow field information.
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Fig. 1 Non-linear block diagram model of combustion instability'"’
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Fig.3 Liquid-liquid coaxial swirl injector' ™
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