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Numerical Simulation and Experimental Study on a Horizontal Axis Tidal Current

Hydraulic Turbine

XIAO Yun—feng', GAO Peng—yuan®’, HUANG Jun—qiang', WANG Xin', ZOU Wen-hao'
1. Beijing Institute of Petrochemical Technology, Beijing 102617, China;
1. Beijing University of Chemical Technology, Beijing 100029, China

Abstract : This paper uses the blade momentum theory to calculate the parameters of a small-scale horizontal axis
hydraulic turbine for laboratory test to obtain its performance. With the NUMECA software, the three—dimensional
computational fluid dynamics (CFD) method is adopted for 3 =D hydrodynamic analysis on the horizontal
hydraulic turbine, so as to derive the power curve. Finally, a model experiment is carried out in the experimental
water tank, and the results of BEM and CFD calculation are verified, showing that both the momentum theory and
CFD method can effectively predict the performance of the hydraulic turbine, and the CFD method is more
accurate. In addition, the pressure distribution of the blade is obtained through the CFD method. According to the
cavitation conditions, cavitation can occur on the hydraulic turbine.
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