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Numerical Simulation Research of Safety Valve Dynamic Flow Field
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Abstract: To research the dynamic flow field characteristics of main valve during the safety valve opening peri-
od, the Fluent dynamic mesh method and user-defined function method are used for fluid-structure interaction
numerical simulation, The pressure load of main valve is obtained through Fluent 3D unsteady explicit coupling
solver with virtual baffle technique, and the pressure load of diaphragm during filling and exhausting process is
obtained by solving the air-capacitor filling and exhausting process equation, And then the valve speed and dis-
placement are solved through the mass-spring-damping system dynamic equation with total force of diaphragm,
Results show that flow field becomes more complex and unstable with larger valve opening degree, With open-
ing degree increasing, throat flow mass increase linearly, inlet flow changes smoothly and outlet flow has an un-

smooth fluctuation. Also, the pressure loads located on diaphragm and different places of valve vary differently.
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Fig. 1 Schematic diagram of safety valve working principle
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