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Recent advances on jet atomization in cryogenic liquid rocket

combustion chamber

DING Yue, BAO Songling, YU Yunxing, GAO Xinxin,
XIE Junlong, CHEN Jianye

(School of Energy and Power Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: From aspects of theory, experiments and numerical simulation, the research sta-
tus and progress of cryogenic propellant jet atomization were analyzed and summarized. The
mechanism and patterns of jet atomization were classified, the numerical research methods of jet
atomization were sorted out and relevant experimental study of cryogenic jet atomization was in-
troduced by comparing different atomization parameters between ambient fluids and cryogenic flu-
ids. It indicates that the air disturbance induced breakup mechanism is the most accepted theory,
whereas, the jet atomization morphology under supercritical conditions does not accord with the
existing classification. Numerical methods for jet atomization gradually change from the volume of
fluid method and level-set method to the direct numerical simulation. Modeling of flashing phe-
nomenon is one of the key points in the simulation. Furthermore, there lacks of experimental data
of the cryogenic jet atomization. Enriching measurement methods and improving measurement ac-
curacy can solve this problem.
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Fig.2 Schematic diagram of jet atomization process
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