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Fig. 1 Schematic diagram of single and double valve models
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Fig.2 Pressure curve, peaks and trough lines at

P, under different grid numbers
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Fig.3 Accuracy verification
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Fig.4 Pressure curve and pressure peak at P, under
different adjustment methods
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Fig.5 Pressure curve at P, and P, under

different time intervals
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Fig. 6 Pressure curve at P, , P, and pressure peak at P, under different schemes
L Bif 79 30 P iR 555 2 RS KT G K (10):168-170,164.
Lty PP, ANRE F BB A g ge 3 (20 XU ST BT 5K PR K B 4 ) U
N - S, N N 5T i 3 o
BRI [F SR FE 787 0. 25 s 36 60% . J5 0. 25 s % IR BRIELD]. A« TR 2021,

40%”3‘%Hﬂﬁiﬁﬁﬁﬁ‘é@%ﬁ%ﬁﬁﬁﬁﬁﬁiﬁ?’éﬁ?ﬂ , (3] RAEZVEW, T, R A Y5 648 8 m R 5

oK o e 1 L) ], IS AIE ,2007,26(3) : 39-43.
AR R AT B R 7K e R 7 ) B AT ki AT .
AR IRELIRRRIE Ty IR A5 S S (4] FHER.ZEEM.RER.S TR HES

UL B KRR 4 o3 A LD ). v T 45 UK HE K, 2020, 36

4 'Q':Ei/k\' (9):52-58.
[5] BAZARGAN-LARI M R, KERACHIAN R, AF-
a. HLIRUE T B, BE S — B B O P R 3G SHAR H, et al. Developing an optimal valve clos-
B FOKEE R 7 580/ 5 38 K, 2455 — B B e ] & ing rule curve for real-time pressure control in pipes
H 60 Y0 B}, K EEE 3k B e /MEL [J]. Journal of mechanical science and technology,
b, R4 77 5% 0 5 5 % 1 I 2 2013, 27(1) ;215225

RN 2 6 (R 1 A4k, A Sorp g Ty 6] AR BT REOR SR TR T OC M AR
ZHTRSIWI5 58 1 Sy Fe T 58 5 [ B 25 1 G b T T U K R . 0 TR 2
% 3 R & CHARBHERD 22020, 17(2) :75-83.

k S i Ao

VR A [7] EMER. AR 2R Tk O B
c. KUIRIRITE IR+ B TJ 5 A UC P32 X5 P Tl 159 15 5k B B4R BT L0, 9 F LI 2020, 48.C6) &

T E IR KE W, 38-43.50.

S Z 3 HK [8] MXEE.ERAIEY, Wiz M. 5. £ |16 M BRI E IE

(1] 4B, %306, ek, 4. 2T CFD sh AR H R i1 BRSPS J]. B EAR S T
W R K B R PR F 5T (0. UK BB R TR BE 2%, 2017, 35 #,2017,17(35) :312-317.

Comparative Study on Control Effect of Valve

Adjustment on Water Hammer Pressure
GUO Zi-qi' ,GONG Xue-min'?, XIE Ying-bai'
(1. Department of Power Engineering, North China Electric Power University. Baoding 071003, China;
2. Huadian Electric Power Design and Research Institute Co. , Ltd. , Baoding 071003, China)

Abstract: As a common safety problem in water diversion engineering, water hammer is often caused by abnormal
operation of valves, So, it is necessary to conduct a comparative analysis of water hammer problems under different valve
adjustment methods. The CFD technology and dynamic mesh technology were used to simulate different single and double
valve adjustment modes. and analyze the fluctuation of water hammer pressure at different locations in the pipeline. The
results show that when the single valve is adjusted, the first fast and then slow closing valve mode has an inhibitory effect
on the water hammer within a certain range of fast shutdown; The fast closing amount is too large, which will play a
worsening effect of water hammer; When the fast shutdown amount is 60% , the water hammer pressure can be effective-
ly controlled, and the water hammer will deteriorate when the fast shutdown amount is 80% ; When adjusting the double
valve, considering the pressure before and between the two valves, it can be found that the “first 0. 25 s off 60% , the last
0.25 s off 40%” method can avoid the occurrence of excessive pressure and negative pressure. The research result pro-
vides a design and operation scheme for the rapid shut-off process of the valve in practical engineering.

Key words: shut-off valve water hammer; valve regulation; pressure control; CFD technology





