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Research on Optimization of Anti-wear Profile of Mixed-Flow Turbine Flow
Channel Based on CFD
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Sichuan Liangshan Shuiluohe Electric Power Development Co., LTD., Liangshan, Sichuan 627800

Abstract : Aiming at the problem of severe wear of the flow passage components of mixed—flow turbines in
rivers with abundant sediment, this paper conducts an optimization study on the anti-wear profile of
the flow passage based on Computational fluid Dynamics (CFD) technology. By establishing the SST
k—w turbulence model, the Euler-Lagrange solid-liquid two—phase flow model and the Tabakoff
wear prediction model, the numerical simulation of the flow field and wear distribution in the entire flow
channel of the turbine is achieved. The blade geometric model was constructed by using the NURBS
parametric modeling technology. With the hydraulic efficiency and average wear rate as the objective
functions, the anti-wear profile optimization was carried out in combination with the NSGA-II multi—
objective optimization algorithm. The results show that After optimization, the average wear rate of
the blades decreased by 45.1%, the maximum wear rate decreased by 40.0%, and the hydraulic
efficiency only dropped by 0.4% (remaining at 93.8%). Meanwhile, the amplitude of pressure pulsation
and vibration intensity decreased by 15.3% and 16.7% respectively, significantly enhancing the
anti-wear performance and operational stability of the unit, with remarkable economic benefits. The
payback period is approximately 1.2 years.

Keywords : mixed-flow turbine; CFD; anti-wear profile; NSGA-Il algorithm; wear prediction; parametric
modeling
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