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The method is developed to define the frequencies and mode shapes of fluid-elastic 

vibrations of the water turbine elements. At first, mode shapes in vacuum for 

revolution bodies are calculated by finite element method and its modification. At 

second, the liquid was supposed to be an ideal incompressible one. It was supposed 

also that there exist the potential of liquid velocities. The boundary condition on the 

surface is reduced to the singular integral equation by potential method. The numerical 

solution of this singular integral equation was done with usage of boundary element 

method. The numerical analysis of free fluid-elastic vibrations was accomplished. The 

results obtained were used in modernisation of hydroelectric power station equipment.  
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.1.

,

KF=0 1 2 3 

49.8 257.7 289.9 

30.5 194.1 287.3 

KF=1 1 2 3 

 72.3 179.2 238.1 

 57.1 160.2 233.3 

2.

, *

KF=0 1 2 3 

 12.2 55.8 82.8 

 11.7 55.7 81.7 

KF=1 1 2 3 

 14.9 38.8 54.5 

 14.7 38.7 53.9 

4.

-

.

’  ( .3).

. 3. 

.3 

.3.

,

1 33.05/24.0 33.68/22.5 33.87/21.6 

2-3 35.8/29.2 37.13/28.5 35.93/28.5 

4-5 42.9/31.5 39.87/31.1 63.06/32.7 

6-7 71.9/37.0 57.89/33.3 66.99/37.2 

8 80.7/52.5 80.44 83.83/48.2 
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