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Influence of Guide Vane Clocking on Pressure
Pulsation of Multistage Hydraulic Turbines
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Abstract; In order to study the effect of guide vane clocking on the performance of multi-stage hydraulic
turbines, taking the two-stage radial-flow hydraulic turbine as the research object, five clocking schemes
were established in which the circumferential position of the first-stage guide vane was used as the bench-
mark, and the secondary guide vane was rotated by 10° in the circumferential direction successively.
Based on the RNG k-& turbulence model, the transient characteristics of the inner flow caused by differ-
ent guide vane clocking positions were studied. The results show that the guide vane clocking has a cer-
tain influence on the external characteristic curve of the hydraulic turbine, but it has a more significant
influence on the pressure pulsation of the flow components; the main frequency amplitude of the pressure
pulsation at each monitoring point presents different laws with the increase of the guide vane staggered an-
gle. When the staggered angle is 40°, the pressure pulsation reduction amplitude in the hydraulic turbine
is biggest, the main frequency amplitudes of the primary and secondary impeller outlet and the secondary
guide vane transition section are reduced by 11% , 51% and 16% respectively compared with the 0°

scheme ; the guide vane clocking has almost no effect on the pressure pulsation at the outlet of the primary
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and secondary guide vanes.

Key words: multistage hydraulic turbine, clocking effect, pressure pulsation, rotor — stator interference,

guide vane
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Fig. 6 Pressure pulsation time domain curves of primary

guide vane and impeller outlet
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primary guide vane and impeller outlet
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Fig. 8 Pressure pulsation time domain curves of

secondary guide vane and impeller outlet
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