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Unsteady calculation of pressure pulsations within hydraulic
turbine under different entrance sections
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Abstract; In order to study effect of different entrance sections on pressure pulsation
within hydraulic turbine, a single stage hydraulic turbine was selected, and the internal flow
field of hydraulic turbine was calculated and analyzed by software CFX; by setting the moni-
toring points in each flow components, the pressure pulsation at each monitoring points un-
der different entrance sections was calculated; finally, the calculation results of pressure pul-
sation were switched by means of fast Fourier transformation (FFT) algorithm, and the dis-
tribution of time domain and frequency domain at each monitoring point was analyzed. Result
show that with the increase of entrance diameter of volute, the pressure gradually increased
at each monitoring point under the larger entrance of volute in the volute, but the pressure
gradually decreased at each monitoring point under the smaller entrance of volute. The pres-
sure pulsation was less under the larger entrance of volute when the monitoring points and
the shrinkage tube were a greater distance apart, but the pressure pulsation was less under
the smaller entrance of volute when the monitoring points and the shrinkage tube were a
smaller distance apart. The difference of pressure pulsation of different entrance sections

gradually decreased from entrance to outlet at the same time in the impeller. The pressure
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pulsation of draft tube entrance was maximum under the smaller entrance of volute in the

draft tube.
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Fig. 8 Frequency domain chart of pressure pulsation in volute
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Table 1 Amplitude of dominant frequency and maximum pulsation in volute under different entrance sections

D; =50 mm D; =65mm D; =80 mm D; =100 mm

I A ERX Bk 3h ER Bk Wk 3h ER i 5N, &) B Bk Bk 3h
WEAE/kPa  WEEE/Y%  WEME/kPa  WRIE/Y% E{E/kPa WEEE/% WEM/kPa  WEEE/%

1 41.7141 0.6058 54.6192 0.8136 75.8980 1.1210 78.9255 1.1710

2 32.2088 0.5115 27.3306 0.4272 47.0740 0.7194 46. 1850 0.7028

3 57.2746 0.8410 35.0083 0.5279 23.0612 0.3393 27.6155 0.3990

4 81.5082 1.2398 63.8719 0.9770 21.0702 0. 3555 29.2021 0.4717

5 61.1426 0.9437 85.3676 1. 2506 40. 0295 0.6165 41.9120 0.6398

6 43. 1441 0.6418 56. 9224 0. 8505 83.2730 1. 2013 86.0090 1. 3325
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Fig. 9 Time domain chart of pressure pulsation at

impeller monitoring points
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Table 2 Amplitude of dominant frequency and maximum pulsation in impeller under

different volute entrance sections

D; =50 mm D; =65mm D; =80 mm D; =100 mm
H I F A e Kk 3h B Rk 3h B &Rk 3 B = NS
M/ kPa W/ 7% IF M /kPa & BE /2% W& {E /kPa i B2/ % @Mt/ kPa  EEE/ %
7 393.6754 14. 3258 398.2863 13.5822 315.0153 11.6104 330. 5312 11.9629
8 362. 3388 8.6764 289. 4547 8.6678 352.2510 9.1277 350. 8432 8.7786
9 174.2339 4.4910 171.8118 4.5821 181.5218 4.6782 166. 4844 4. 6870
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Table 3 Amplitude of dominant frequency and maximum pulsation in draft tube under
different volute entrance sections
D; =50 mm D; =65mm D; =80 mm D; =100 mm
BT F 45 SN &) e EION &) e SN &) F KR MKE
& {E /kPa e/ %% I / kPa Wi £/ % W& /kPa W g/ % ME{E/kPa  WEJE/%
10 3.2617 0.0508 1.6105 0.0251 0.8751 0.0156 0.9350 0.0174
11 1.6105 0.0251 0.7608 0.0112 0.2005 0.0037 0.1358 0.0034
12 0. 0450 0.0034 0.0450 0.0037 0.0723 0.0010 0.1605 0.0033
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