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Vibration of the Rotor due to Pressure Fluctuation in a Hydraulic Turbine

Ki-Sup Kim, Ho Jong Kim, Young-Ha Park, Wook Lee, Jae Young jeon

ABSTRACT

This paper describes the characteristics of vibration of a hydraulic turbine mainly due to cavitation

occurrence. The analysis of vibration spectra of the turbine shaft shows that hub vortex cavitation occurs in

the downstream of the turbine runner, which is verified from coherence analysis between shaft vibration

displacement and dynamic pressure at the draft tube. Even though acceleration level measured at the guide

vane lever, which is usually used for evaluation of cavitations performance, is decreased during forced

aeration, it is found from the analysis of dynamic pressure spectra that cavitation around runner blades still

remains unchanged. It is also found that lateral vibration of the turbine shaft is mainly due to the hub vortex

cavitation of the turbine runner.
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Fig. I Cavitation sound spectrum for a single blade
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Fig. 3 Overall vibration displacement of the shaft
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Fig. 5 Shaft vibration components
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Fig. 6 Coherence between shaft displacement and dynamic
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Fig. 8 Acceleration difference at the guide vane lever
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