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Numerical Simulation of upwards ventilation flow fieldfrom a

circular orificewith liquid cross flow

FANG Ming-ming', LI Jie'?

1(DepartmentofEngineeringMechanics,SchoolofNavalArchitecture,OceanandCivilEngineering,
ShanghaiJiaotongUniversity,Shanghai,200240)
2(KeyLaboratoryofHydrodynamics,MinistryofEducation,Shanghai,200240)

Abstract: The upwards ventilation flow field from a circular orifice with liquid cross flow is
widely used in ships, chemical industry, underwater weapons and other fields. In this process,
surface tension, gravity, gas compressibility and other effects cannot be ignored, and the flow
field often presents multiphase, unsteady and complex flow characteristics. The research on this
issue mainly focuses on the shape of the bubble and vortex structure. Based on the finite volume
method, combined with the VOF interface capture method and the large eddy simulation (LES)
method, the commercial engineering software (FLUENT) is used to establish a numerical
simulation method for the multi-phase unsteady flow field. The results are in good agreement
with the experimental results of related literatures.The results show that, with the influence of the
cross flow, the outgoing gas forms a slender bubble, and as the length increases and the fracture
reciprocates, a string-shaped bubble flow field is formed. The front end surface of the bubble
exhibits a wave characteristic. The periodic breakage of the jet bubble causes the wall to
experience high pressure pulses.

Key words:Cross-flowventilation;Numericalsimulation
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