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Simulation on underwater ignition process

and its influencing factors
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( China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract ; The flow field characteristics of underwater ignition are completely different from ignition
in the air and are very sensitive to the underwater working environment. In order to study the unsteady de-
velopment process of underwater ignition and the influence law of various factors (such as depth, veloci-
ty, vaporization) , a variety of underwater ignition conditions were studied by numerical simulation, utili-
zing the VOF multiphase model and SST k-w turbulence model. The results show that, the process of un-
derwater ignition can be divided into three stages: initial stage, oscillatory stage and stable stage. In the
stable stage, the gas bubble can be divided into jet region, transition region and mixing region, and the
division of different stages is affected by depth, velocity and so on. Oscillation is the most important char-
acteristic in the working process. The working state of gas jet determines the characteristics of flow field
and thrust. Velocity mainly affects the evolution law of gas bubble shape, which shows that the axial
length and necking degree increases. Due to the influence of vaporization effect, the phenomenon of water

vapor accumulation appears in the flow field, but the influence on the flow field and engine thrust are not
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significant due to the short interaction time and small amount of vapor.

Keywords : underwater ignition; gas jet; ignition depth; velocity; vaporization
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numerical simulation
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