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Dynamic Hydraulic Torque Characteristic Analysis of
Guide Vane in a Pump Turbine

LI Ping,LAI Xi-de,NING Nan
(School of Energy and Power Engineering, Xihua University , Chengdu , Sichuan , China, Post Code: 610039)

Abstract: Three-dimensional unsteady flows in the full passage of pump-turbine have been simulated u-
sing SST % — @ turbulence model, and the dynamic torque characteristics of guide vanes under turbine and
pump modes are analyzed. The results show that under the condition of hydraulic turbine ,the variation law
of hydraulic torque of guide vane at different positions is consistent. With the increase of flow rate, the
torque value changes from positive to negative. The frequency of torque ripple is related to the number of
runner blades. The larger the flow rate, the more significant the influence of blade frequency is. In the
pump operating conditions, the main frequency of torque pulsation is rotating frequency and its amplitude
is larger in the high-head operation,while the main frequency is blade frequency in the low-head opera-
tion,and the amplitude is smaller.
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Tab. 2 Parameters of working conditions

T n/r + min ! Q/m’ + 57! a/(°)
GK1 803 0.105 6.42
GK2 800 0.182 12.00
GK3 801 0.219 15.00
GK4 900 0.151 15.78
GK5 900 0.189 15.78
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Tab. 3 Results of external characteristics

2.1

T H/m 0/ %
GK1 32.98 83.58
GK2 33.21 88.62
GK3 34.61 86.22
GK4 30.80 87.73
GK5 28.25 43.79
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Fig. 6 Time domain scatter plots of guide vane

hydraulic torque pulsations under turbine conditions
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Fig. 7 Frequenc domain diagram of guide vane

hydraulic torque pulsations under turbine conditions
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Fig. 8 Time domain scatter plots of guide vane

hydraulic torque pulsations under pump conditions
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