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Analysis of Pressure Pulsation of Pump Turbine Based on CFD

ZHAO Weiguo, WANG Wenguang, WANG Liying” , ZHANG Kai, CAO Qingjiao
(School of Water Conservancy and Hydropower, Hebei University of Engineering, Handan, Hebei 056001, China)

Abstract; Aiming at the pressure pulsation of water pump turbines, computational fluid dynamics

(CFD) was used to carry out the numerical analysis of the whole flow channel. 61 monitoring points

were set up along the circumferential direction in the bladeless area between the movable guide vanes

and the runners, and the pressure fluctuations in different working conditions of the hydraulic turbine

working conditions and the water pump working conditions was analyzed. The relationship between the

flow field and pressure pulsation under different working conditions was analyzed. The results show that

the pressure in the bladeless zone of the hydraulic turbine working condition and the pump working con-

dition presents a periodic distribution on the time and space scale. The pressure distribution of the hy-

draulic turbine working condition is mainly determined by the runner blades, and the pressure pulsation

of the pump working condition is mainly determined by the movable guide vanes. The pressure pulsation

of the pump working condition is stronger than that of the hydraulic turbine working condition.
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Wt e L T i BE TR (19 A g, ihoK &5 e P v
AT B K R Y B R XS G, AR,
TR KA AU B LA R R RO BRSO,
IKFK WA T R rh ™ AR A s T DR S B A
i, CYHUHA EBKEh e, B S B IR S
FEAENEE ST RO R

XTI LA 14 P 3 Bk 2l ) Rt o i 61 45
X B IR B R s EAT ORI, R T i e i A
{1 £ SR A 5 A R A5 XK B K R AL TE M X
JE kgl A LB BEAT IS . A Je i X g ik

%5 B #A:2021-07-01
HETH . BEE AR 4Em I H (12072098,11972144)

SRR R T HAD AL B K AL T 50 s 7 ik 30 iR (A
KRTIKE T K HEKFEALAE K FE AL T 00 s 7 ik
SR AE K T 5 BIR U 20K 58 L 45 IR M SRR AE
Staubli T 45 43 #F Jo I X FE 40 0, 19 th i F
K, 30T IR S A e Bz G o B g 7™ K g i
e T (EAS S 4 iy 28 10 H B o A A 450 )
IREEHL T B0 NI 5 I 7 Bk sl Rk i AT 00 5
RS AR TOU, 36 8 0t 1 B
o, RS 5 R 2 R A DL R R
bii v Bl aata R RS i S N =N SRR g b WTEERS

EFE N GBI (1977-) 5 WAUB G A W, ol , AR Ty HIURIE RE 734 J5 T 52
= BIEE : EFFL(1978-) L WALAFKEEN W B, B K Ty HUR Ak RE 34 7 TR 52



5 4 1]

B8 T 4 BT CFD (7K SRR FEHLIT T Bk sl 50 B 95

JEV B K S K F AL S e ok U e R P 9
Ik Bl AN 5 32 T34 BLHEAT 43 A, A5 0 A0 A ot AR
o SR HE LTI R T JE R X P AR 9 3 Bl e
I KSR,

MY BRI K EE ML T e H R K R
T A B KL T 5 K T gE A7 % e
M. BRI, AR SCHE A SST k- BRI XS K FE 7K 48
PUHEAT 42 I 8 — 4R BRI, 43 1 % K 8 HL T80
FUKEE T AT, B T s e 5%
R TCI XA DY T Bk sl I L
1 HEERESRRER
1.1 HEER

AR YRR 5 R FH S 7K FE K B L) 4 A AR AR
HEARILI S5 1 BroR, BRI HLE E K Sk
30 m, M FFE 22 mm, AL EL 0. 628 m’/s, L
PrGE 59. 67 /s, IKEEHLIETT T HLA40% 92%

A5

[ 5 3

RGN

1 RAEK AU RL K]
Fig. 1 Model drawing of pump turbine
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Tab.1 Model parameter table
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Tab. 2 Introduction to Grid Quantity
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Tab.3 Condition selection table
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TH— 0. 100 THA 1. 250
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Fig. 4 Layout of monitoring points
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Fig. 5 Circumferential pressure changes
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Fig. 6 Velocity variation diagram
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Fig. 7 Velocity variation diagram
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Fig. 8 Time domain diagram of turbine working conditions
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Fig. 9 Frequency domain diagram of turbine working conditions
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