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Gas-liquid Two-phase Flow Numerical Simulation of a Hydro-pneumatic Suspension by
VOF Model and Dynamic Mesh Method
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Abstract: Considering that the hydro-pneumatic suspension of a large-scale mining dump truck
was a type of oil and gas contact suspension, the multiphase flow numerical simulation method was
considered to be used to analysis the nonlinear characteristics. At first, a gas-liquid two-phase flow
model was set up in Fluent software by VOF method, on the basis of discussing the applicability of
existing multiphase flows modeling methods and the applicability of turbulence model. During the

Wu Wenguang'

simulation, VOF model was able to track and locate the oil-gas interface and transfer the pressures
between them. Dynamic grid technique was introduced and the movement of the two-phase flow model
boundary was defined by UDF technique. In order to obtain the velocity and pressure contours of the
suspension in different times, the time-dependent numerical simulation of the tension and compression
processes of the hydro-pneumatic suspension was conducted, combining the VOF model and dynamic
mesh method. The pressure changes in the air chamber and the pressure differences in the oil chamber
due to the valve system structure was extracted, and then the stiffness and damping characteristics
were calculated. Finally, the two-phase flow simulation results was validated with the help of a vehicle
field measurements.

Key words: hydro-pneumatic suspension; volume of fluid(VOF) model; dynamic mesh method;
stiffness and damping characteistics
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