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Numerical Investigation on Flow Characteristics of
Gas-Liquid Reactive Jet

ZONG Xiao, LI Hongwei, HAN Xinbo, PENG Bo, YANG Chengshi
(The 705 Research Institute, China Shipbuilding Industry Corporation, Xi’an 710075, China)

Abstract: For the purpose of investigating the flow characteristics of the gas-liquid reactive jet,
an integrated mathematical model, including Euler two-phase model, species transport model,
eddy-dissipation reaction model and Lee phase change model, was built up for 3D numerical
simulation on the gas-liquid reactive jet of gaseous sulfur hexafluoride (SF;) injected into liquid
metal lithium, wherein the key parameters of the reactive jet plume and their variation were
investigated. The effect of inlet pressure on temperature field was analyzed, and the
corresponding relationship between jet plume and temperature field was also investigated. The
results indicate that the numerical model could better predict gas-liquid reactive jet in present
work, the reactive jet plume consists of the core region of sulfur hexafluoride and the region of
lithium vapor plume, and the macrostructure of the reactive jet is mainly determined by lithium
vapor plume. The core region of sulfur hexafluoride and the lithium vapor plume increase with
the inlet pressure. The crest values of temperature distribution and total reaction rate correspond
with jet plume tail. The investigation in this work would be helpful for better design and safer
operation of the gas-liquid jet reactor.
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