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Study on unsteady flow field of butterfly valve in startup process of

pressure—driven water diversion system in pumping station

Z0U Zhichao', WANG Fujun" ., WANG Ling1
(1. College of Water Resources & Civil Engineering, China Agricultural University, Beijing 100083, China;
2. Beijing Engineering Research Center of Safety and Energy
Saving Technology for Water Supply Network System, Beijing 100083, China)

Abstract: Butterfly valves are widely used in pressure—driven water diversion systems. The opening process
of the valve is a necessary stage for the system operation. In this process, the valve disc rotates in the
flow field according to prescribed law, which will induce the variable-pressure and variable-section tran-
sient flow. In this study, based on the quasi—constant assumptions and Bernoulli equation for the pipe sec-
tions upstream and downstream of the butterfly valve, and the dynamic grid strategy for the 3D fluid do-
main, a numerical method for simulating the butterfly valve opening process is presented. This method com-
bines the one dimensional and three dimensional calculations. The dynamic boundary conditions and data up-
dating scheme used for simulation are proposed. The three dimensional numerical simulations of unsteady
characteristics of butterfly valve opening process are carried out. The results show that the flow rate increas-
es rapidly and runs up to 90 % of the rated flow with the valve disc angle varying from 0° to 45°, and
then increases slowly with the disc angle increasing from 45° to 90°. The hydraulic torque of the valve
disc increases rapidly and then decreases slowly, and the maximum value of hydraulic torque appears when
the disc angle is 20°. It can be found that the downstream flow field of the valve disc has specific evolu-
tion characteristics, which show the transformation from two main vortices to smooth streamline. This study
reveals the mechanism of hydraulic transient change during the opening of butterfly valve. The results could
be used to direct optimization design of butterfly valve and stable operation of water supply system.

Keywords: pumping station; pressure—driven water diversion system; opening process of butterfly valve;
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