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Transient Flow Characteristics Analysis of PVC Ball Value
Based on Dynamic Mesh
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Abstract; In order to analyze transient flow characteristics of PVC ball in the irrigation, the test and numerical simula-
tion of PVC DN50 ball were carried out, the dynamic mesh simulation was also validated by experiments. The result
show that the power function model was adopted to related the flow coefficient and local resistance coefficient with the
opening of the ball valve, the first curve was monotonically increasing, and the second curve was monotonically decrea-
sing, the opening of 50% ~60% is the inflection point of the curves, the relationship could be used to predict the flow
characteristics in closing of PVC ball valve. When closed 80% opening of ball value, the phenomenon of whirlpool
forms and back flow were happened in valve flow field, a highspeed region was formed at the inlet and outlet of the
valve core, and the change of flow direction leads to the separation and mixing of fluid particles behind the valve. The
vorticity and turbulent kinetic energy turned more with decreasing of the opening, the greater resistance loss and nega-
tive pressure formation behind the valve below 50% opening. The e exponential function was fitted between the valve
pressure and closing time, in order to prevent water hammer caused by closing valve, it is suggested that closing PVC
ball valve time at least more than four seconds.

Keywords: dynamic mesh; PVC ball valve; opening of valve; local resistance coefficient; whirlpool forms
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