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Flow loss characteristics of a shaft tubular pump based on entropy production theory//ZHANG Rui', TAN Shuyi',
DING Xujie', XU Hui', FENG Jiangang' , MOU Tong’ , FEI Zhaodan®( 1. College of Agricultural Science and Engineering
Hohai Uniwversity, Nanjing 211100, China; 2. College of Water Conservancy and Hydropower Engineering, Hohat University ,
Nanjing 210098 , China)

Abstract: To study the flow loss characteristics of a shaft tubular pump, the FBM-CC turbulence model was used to
conduct unsteady calculations on the internal flow field of the shaft tubular pump based on the URANS method. The entropy
production theory was used to quantitatively analyze the flow loss characteristics of the shaft tubular pump under different
flow conditions. The result shows that the FBM-CC turbulence model can effectively predict the hydraulic performance of
the shaft tubular pump, which is in good agreement with the experimental results. The flow loss of the shaft tubular pump is
in the order of the impeller, outlet channel, guide vane and inlet channel. The main source of impeller energy loss is
turbulent dissipation, accounting for up to 92% . Vortex and flow separation can lead to local high entropy production
areas. Large number of vortices exist at the impeller hub in critical stall conditions and the flow at the rim is relatively
stable. The deep stall conditions are affected by the tip leakage flow, and flow separation occurs at the impeller inlet rim.
As the flow rate is further reduced, the streamline of the inlet channel is affected and separation vortices appear at the
leading edge of the blade.
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