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Fig. 1 Sketch of the emergency blowing system
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Fig. 2 The geometry sketch of ballast tank
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Fig. 3 The distribution of

pressure measuring point on tank wall
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Fig. 4 Time-varying pressure value of

the 5 measuring points
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Fig. 5 The water-gas distribution in
the ballast tank at 5 second
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Fig. 6 Comparison between simulation value and

measured value on point 1
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Fig. 7 Comparison between simulation value and
measured value on point 5
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Key technologies of simulating high-pressure air blowing ballast tank

YUAN Dong-hong' .WANG Yun® ,XING Fu-tang® ,MEI Dan’
(1. Office of military representatives in 701 research institute , Wuhan 430081,China;

2. College of resource and environment engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract ;: Properties of high-pressure air blowing system in a submarine determine the self-rescue ability
in the case of accident and safety degree of light covering blowing. An advanced numerical simulation
method can substitute physical experimental method in acquiring flow characteristics in cylinders, pipe-
line and ballast tanks, which provides theoretical support for the design of submarine. The computing
scheme for the system was developed,in which the pipe air flow was considered as an unsteady one-di-
mensional adiabatic compressible flow with friction,and the unsteady gas parameters in the pipeline re-
ceived from the considering were used as the inlet boundary conditions. The ballast tank was simulated
with an Eulerian-Eulerian multiphase model and k- based shear stress transport turbulence model. The
pressure distribution over time and space, distribution of gas and liquid in the tank at the end of blowing
time and other key data were obtained. The agreement between simulation results and experimental re-
sults validates the feasibility and accuracy of the scheme.

Key words: high-pressure air blowing system; computing scheme; unsteady flow; gas-liquid two-phase

flow; numerical simulation
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