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Effect of Entrance Section of Hydraulic Turbine on Pressure
Pulsations within Volute

SHI Guangtai' YANG Junhu® WANG Shengju’ WANG Xiaohui’
(1. School of Energy and Power Engineering Xihua University Chengdu 610039 China;

2. Depariment of Energy and Power Engineering Lanzhou University of Technology Lanzhou 730050 China;
3. Shenyang Industry Pump Manufacturing Corporation Limited Shenyang 110027 China)

Abstract: In order to study the effect of the different entrance sections of hydraulic turbine on pressure fluctuation within volute a
single stage hydraulic turbine was selected and internal flow field of hydraulic turbine was calculated by using software CFD. We set
monitoring points along the circumference and radial direction of volute and calculated the pressure fluctuation along the circumference
and radial direction at each monitoring points under the different entrance sections and the optimum conditions of hydraulic turbine.
Pressure fluctuation were also calculated along the radial direction at each monitoring points under the different entrance sections and
the different flow rates and the results of numerical calculation were dealt with at each monitoring points by using FFT. We analyzed
the distribution rule of time domain and frequency domain of pressure fluctuation at each monitoring points. The results show that the
greater the inlet diameter of volute is the greater the pressure pulsation would appear at the tongue. The smaller the inlet diameter of
volute is the greater the intensity of dynamic and static coupling between the impeller and the volute would present. These lead to big—
ger amplitude of pressure fluctuation in the volute. With the increase of flow rate the difference value of amplitude of dominant fre—
quency gradually decreases in the volute under the different volute import. When the centrifugal pump is used to hydraulic turbine in
order to make hydraulic turbine to steady work the area of entrance section of hydraulic turbine should be appropriately reduced.
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D5 =50 mm D5 =65 mm D5 =80 mm D5 =100 mm
/ / / /
kPa 1% kPa 1% kPa 1% kPa 1%
2 32.254 3 4.38 27.096 1 3.98 46.953 9 8.33 46.065 9 7.65
4 81.478 2 10.45 63.736 6 9.15 21.1332 4.11 29.220 4 5.18
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D5 =50 mm Ds =65 mm D5 =80 mm D5 =100 mm
/ / / /
kPa /% kPa /% kPa /% kPa /%
3a 57.399 5 7.05 35.105 7 5.09 23.049 7 3.86 27.647 3 4.32
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D5 =50 mm D5 =65 mm Ds =80 mm D5 =100 mm
/ / /
kPa 1% kPa 1% kPa 1% kPa 1%
0. 86Qypp 31.5750 3.90 16.669 9 2.57 5.070 7 1.30 6.897 0 1.39
3a Qpep 57.399 5 7.05 35.105 7 5.09 23.049 7 3.86 27.647 3 4.32
1. 14Qyp 85.588 4 10.37 55.384 1 7.52 46.971 2 7.87 51.3195 8.08
0. 86Qpgp 36.095 3 4.97 18.815 3 3.11 5.0320 1.60 7.540 8 1.62
3b Qgpep 64.367 5 8.44 38.943 8 5.75 25.809 7 4.51 31.339 8 5.26
1. 14Qypp 92.676 5 11.85 60.167 0 8.46 51.603 4 8.91 57.061 0 9.43
0. 86Qppp 51.125 8 12.73 31.579 2 10.28 18.954 8 12.56 16.092 9 9.11
3c Qpep 87.533 0 18.57 60.679 1 15.31 38.124 6 13.72 43.819 4 14.23
1. 14Qpep 119.543 5 24.02 87.482 4 20.34 73.078 1 22.14 77.281 1 19. 65
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