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Study on Shapes and Flow Field Structures of Underwater Supersonic Gas Jets
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Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract The flow of high temperature and high pressure supersonic jet entering water is a complex physical
process. There is not only an obvious velocity difference between gas and water at the gas-liquid interface, but also a
sharp phase transition phenomenon. Based on the multiphase flow MIXTURE model, a non-equilibrium phase
transition model considering the high temperature effect is established to study the change law of underwater
supersonic gas jet morphology, the impact mechanism of flow field shock structure, pressure evolution, and the
unsteady characteristics of the gas vapor-liquid interface. The results show that the jet continuously interacts with the
surrounding flow field and exchanges momentum in the process of developing downstream, which has a great impact
on the jet morphology and flow phenomenon, and the jet appears regular periodic necking oscillation stage. Under
the condition of small back pressure, the components of the jet core are basically gas, and the phase transition is easy
to occur at the edge of the high-temperature jet. With the increase of back pressure, water vapor is mainly distributed
in the middle and rear of the jet and in the expansion air mass.
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Fig. 2 Jet morphology of gas jet development process
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Fig. 3 Early development of shock structure
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Fig. 4 Shock wave periodic necking oscillation
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