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Vibration properties of a Francis turbine runner//LI Hailiang, WANG Ming, LI Guohui( Zhejiang Fuchunjiang Hydro-
Power Equipment Co. , Lid. , Hangzhou 310013, China)

Abstract: In this paper, we apply the finite element method to build a model based on flow-solid coupling modal analysis
theory in order to capture the vibration characteristics of operating a Francis turbines and the law of effect of components on
natural frequencies of wheels. The overall results show that the natural frequencies of wheels with various vibration modes
reduce at different levels under the influence of water. Specifically, the ratios of correspondingly frequencies in water of
overall vibration modes such as turning, bending and lifting to those in air are gradually decreased with exception of the
ratio of blades. Furthermore, it is difficult to avoid resonance phenomenon for wide corresponding frequency domain of
blades vibration, and that natural frequencies of wheels will reduce when thickness of higher canopy reduced, and only
natural frequencies of turning, bending and lifting of wheels as well as the waterside reinforcing wheels will increase when
the lower canopy reduced. By combining the results of analysis and impact factors, we have proposed measures to improve
state of wheels vibrating in water, including compensating air, trimming blades outlet, improving cone-shaped form of
drain, and adding stabilizers.
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