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Numerical analysis of pressure pulsation of pit water turbines based on detached-eddy model//ZHOU Daqing',
ZHANG Languo' , ZHENG Yuan', MAO Yuanting® (1. Research Center for Renewable Energy Generation Engineering
(Ministry of Education) , Hohai University, Nanjing 211100, China; 2. Chengdu Hydroelectric Investigation & Design
Institute of China Hydropower Consulting Group, Chengdu 610072, China)

Abstract: Three-dimensional unsteady eddy numerical simulations are carried out for the hydraulic performances of the pit
turbine unit of a tidal power station by using the detached-eddy model based on the CFD method. The pressure pulsation
information at key measuring points located in the passage under different water heads is obtained and analyzed. The results
show that all the pressure pulsation in the whole passage of the tidal pit turbine contains rotation frequency, and the nearer
the distance to the runner is, the larger is the amplitude of the rotation frequency. The pressure pulsation at the runner
chamber is strong, and its amplitude increases with the increase of water heads. The predominant frequency is the rotation
frequency with three and six times. The pressure pulsation at the inlet side of guide vanes and the outlet conduit is weak
and its frequency is low. Change of the water head has a little effect on the pressure pulsation at the inlet side of guide
vanes. The flow regime in the outlet conduit is the best under the design condition, and the pressure pulsation is the

smallest.
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