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Application of CFD method in prediction of relationship between discharge and differential pressure of inlet passage of
bulb tubular pump//YU Yong-hai QIU Chun-guang CHENG Bin College of Water Conservancy and Hydropower Engineering
Hohai University ~ Narnjing 210098 China

Abstract The Jinhu Pumping Station which is located in Jiangsu Province was built for the Eastern route of the South-to-North
Water Diversion Project. In the present study the flow field within the inlet passage of its bulb tubular pump was numerically
simulated with a standard k-e turbulence model and SIMPLEC algorithm. A functional relationship between the discharge and the
differential pressure which is linearly fitted from the computed results was found to agree with the one from the model tests. The
comparison indicates that the CFD method is sufficiently accurate to predict the relationship between the discharge and differential
pressure of the inlet passage. The relationship between the discharge and the differential pressure of the prototype pump which is
10.33 times the model pump is also numerically predicted with the same CFD method. The results indicate that it is feasible to
predict the relationship between discharge and differential pressure of two measuring points in the inlet passage of a bulb tubular
pump with the CFD method. The authors therefore present a new approach to determin the relationship between discharge and
differential pressure of the inlet passage of low-lift pumps.
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