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Research on characteristics of pressure fluctuation in a pump-turbine
WU Guangkuan, LUO Xingqi. ZHAO Qiang, FENG Jianjun
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Xi’an 710048, China)

Abstract: In order to study the pressure fluctuation characteristics on different parts of the pump-
turbine, this paper adopts computational fluid dynamics software to conduct unsteady numerical
calculation on three-dimensional full port internal flow under the design point of the pump-tur-
bine, and simultaneously monitors pressure fluctuation on places near the volute tongue insula-
tion, on the head cover, between the runner and the guide vane and in the draft tube taper pipe.
It can be concluded from the analysis and calculation of the pressure fluctuation results that: in
the head cover area of the units, pressure fluctuation is relatively obvious and under the turbine
working condition, the pulse frequency is mainly twice as much as the leaf frequency. Moreover,
under the pump condition, the pulse frequency is mainly one time as much as the leaf frequency.
For the bladeless area between the runner and the guide vane, pulse frequency under both pump
condition and turbine condition approaches one time of the leaf frequency, and pressure pulsation
frequency under this monitor point is mainly resulted by rotor-stator interaction between the run-
ner and the guide vane. In the runner area, the pressure pulsation frequency under turbine condi-
tion shows diversity, while the frequency under pump condition is mainly multiple of rotating fre-
quency. The main frequency of the draft tube’s straight taper section under the optimal condition
equals to one time of the rotating frequency, and the vibration amplitude is relatively smaller.
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Fig.1 Mesh of whole flow passage
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Diagram of morning points for pressure fluctuation

B BB AZ A 5 Sk 22 8 S TV & 1 R ik
Bl A T 7 A DRI G0 32 3 oA I Y e B o
AR B A B T AE K SR TG A5 YR K T A2 2 ]
SE T I G 2 5 i R 3 3 1) B2 ) 8 45 PN O B R R
FE o PRI R T Ik B A A 0 (AN B I
3.2.2  HLELTI Ak R T ik 843 A

B7 25 T 15T A5 B AL 4 T 5 Ak W ) e 1 e
JI WK BB B . L7 AR X T K AR AL T, TR
i AN ST — B 0 A R N A 18 A ik U A
WAy ARSI N 2 A5 I A5 0 K T T e st
Sk — R AH 9 AP IRSIIAR 2 1 A5
WA AR . FE K FE ML T T 56 W I A5 Ak 19 i T ok s



TG A5 K IR EE AL B IE J1 Bk 3 R T 5T

269

AR T AE K I 00T T M 00 Ak B 7K O s
T3 Wk S AR B 8 1 R K T AN B A B4 K
Tk S #B I ARATIk 2l o PR L T Ak 19 1 3 bk 3l 7 7K
TN B3 5y W KL 12 47 A e TR
o KEEHLTLLT TG 0 5 4k 1 Fs 7 ik 3l ) ¢ 2
H % 2 5 5 [ (9 3l 0 1 95 0 15 e o TR HE A R

JI 338 K SRy Pt R R T e 0 Rl A S A K R
BT S TH i AR A0 e P T B R A A T L U
72 DX A I AR EE T T ok sl SR8 o3 b i R e
Bl s AR T Y S R WK R T R A AT Ak
F 71 Jik sh 3= B AR fh 5% 48 5 5[] AY s A
K.

S T xiwcOlE 7k 3y W w01k 77 bk By SR 93
1.5
=
£1.0
Iz
706065 —0.06 007 008 009
t/s
(a) ZKEHL 100
718r W w01k 7 Jik 5 300 I mweO 1) 77 Jik )y 83 3% 73 Bt
716 2.5
< % 20_
£ 714 gw
R ez e
12
o 7 =S
710 0.5+
708 It Il rl rl ] G 1 = i y 1
0.04 0.05 0.06 0.07 0.08 0 1 2 3 4 5
t/s S
(b) 7K T4
6 i 5 DX ok W et R 7 B 3 R A ek
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Pressure and frequency domain plots at the point of the head cover
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Fig. 8 Pressure and frequency domain plots at the point between runner and guide vane
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