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Numerical Simulation on Regulating Characteristics of Pressure Regulator

in Micro-Irrigation System by Fluid-Structure Interaction Method
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Abstract: It is difficult to analyze the characteristics of pressure regulator in micro-irrigation
systems during regulating, such as the distributions of internal pressure and velocity, and the
movement features of the regulating components, by the traditional methods. Numerical
simulations for these processes are conducted following fluid structure interaction consideration.
A comparison between the simulated and experimental results of pressure and flow rate indicates
that the minimum relative error for pressure gets to 0. 98% and the maximum to 14. 28%; the
relative error for flow rate to 6. 19%. The distributions of velocity and pressure in pressure
regulator, and the axial displacement of regulating component are computationally analyzed. It is
found that the pressure loss occurred mainly between the regulating part and the block cap for
steady working state. The ratio of pressure loss to the inlet pressure is ranged from 28. 13% to
34.17% and increases with the inlet pressure. When the inlet pressure reaches a certain value,
the axial displacement of the regulating part increases with the inlet pressure and finally stabilizes

and varies undulatingly within 13 to 13. 8 mm.
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