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Influence of Rotating Speed on the Performance of Hydraulic
Turbine with Guide Vane
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Abstract: In order to study the influence of rotating speed on the performance of hydraulic turbine with
guide vane,the computational fluid dynamics ( CFD) method is used to calculate the pump as turbine
(PAT) with guide vane operating at five rotating speeds from 960 to 2 960 r/min with a step of
500 r/min. The results show that the variation trend of the external characteristic curve of PAT is basically
the same at different rotating speeds , the efficiency and specific speed of the Best Efficiency Point ( BEP)
are close to each other,the effect of changing rotating speed on improving the efficiency of the PAT is re-
markable at partial operating conditions. It is better to run at reduced speed when the external flow and
differential pressure decrease ,while increasing the rotational speed is more suitable when the external flow
and differential pressure increase ,when speed adjustment can not adapt to the changes of external process
parameters , other adjustment methods should be adopted. The working flow range of PAT becomes wider,

and the head and power curves of this area are relatively steep when increasing the rotating speed , while
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reducing the speed is opposite. With the increase of rotating speed , discharge conversion coefficient K,

head conversion coefficient K, and power conversion coefficient K, increase at first and then decrease, the

values of each conversion coefficient are close to 1, which shows that the law of proportion can make a

good prediction of the performance parameters under the BEP conditions.

Key words: rotating speed, guide vane ,pump as turbine , performance curve,computational fluid dynam-

ics
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