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Multiple schemes optimization for inlet and outlet flow of vertical axial flow pump device

SUN Dandan', GAO Hui’, WANG Gang1 , YANG Fan’, TANG Fangping2

( 1. Xuzhou Water Conservancy Architectural Design Institute, Xuzhou 221000, Jiangsu;
2. Yangzhou University, Yangzhou 225127, Jiangsu )

Abstract: In order to improve the hydraulic performance of the vertical axial flow pump device, based on the
Reynolds time averaged N—S equation and the standard k—e turbulence model, the numerical optimization of multiple
schemes on the elbow inlet and siphon outlet passages of the axial flow pump was carried out by CFD technology.
The internal flow field and the static pressure distribution diagram of the flow channel in different flow conditions
were obtained, and the hydraulic loss of inlet and outlet flow of different schemes was compared and analyzed. The
results showed that when the angle of the blade was =4 © | the optimal operating condition was Qd=214.3 r/min,
the elbow shaped inlet channel was lengthened by 1.0m, and the lowest elevation of the flow channel was decreased
0.2m, which should be an optimal solution, and the flow velocity uniformity was the highest and the hydraulic loss was
relatively small. The length of the siphon outlet channel was constant, the hump position was unchanged, the hump
height was reduced, the flow velocity of the outlet of the flow channel was increased and the elevation of the outlet at
the bottom of the runner outlet was 0.45m, which should be a preferred scheme. The scheme eliminated the backflow
phenomenon of the descending section of the siphon outlet channel, and the hydraulic loss was relatively small at the
same time.
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