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Abstract

In this paper, in order to analyze the influence of water hammer effect in different closing processes
of ball valve, the sliding grid of fluent software and udf technology are used to simulate the rotation
process of ball valve when it is closed, and the changes of flow field and water hammer pressure
during the closing process of ball valve are studied and analyzed. The results show that with the
closing of the valve, the flow rate of the ball valve increases first and then decreases. When the
flow rate of the ball valve reaches the maximum value, the fluid medium has the maximum impact
on the valve core, and the water hammer pressure of the ball valve reaches the maximum value.
The maximum water hammer pressure of ball valve gradually decreases with the increase of valve
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closing time, and under the same valve closing time, uniform acceleration and uniform decelera-
tion will produce greater water hammer pressure than uniform speed.
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Figure 1. Internal structure diagram of ball valve
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Figure 2. Geometric model drawing

E 2. JLEEE

3.2. BAREH

PRABEE RGN T, AR TR E K, SR AR 0 BE H R BORIBRAER & — & WA . NI 5t
FABNIESINT, 16,000 Pa, I EAEHE I H 0 Pao /K% R A udf € SCONW] H48
Wk, RESH SN udf R SR R AT DAL B AR 0T, DAZ T ARSI B S 38 S A
KRR S5 RBEAT . FIRE, AT IR E AR E T, ST IR AR RS T, fRR
o8 Jo P AT R T
3.3. HEHERS

3.3.1. BB EFFE T RHD
TR ) 5 ] B 1 545 3 TR 178 AS [ T R S R (K 1 = R ] 3 feos. AR 3 ATRLE Y, T3k

DOI: 10.12677/ijm.2021.104023 232 VAETIS


https://doi.org/10.12677/ijm.2021.104023

37 P AR

VR s 1 O 11 A e T AR TR ), B SR IR I, GRS A AR R R, H
ANTFRE N ERIRIA BN A, WATT A2 A iRt . BEE BRI ASCHT, IRTTITEEA MG R, BRIRATE
HLRHER, SRR I AR AR e S e, SR P AEAE I 1T REAE 30°~60° 2 18], IR e 445X [t
i o, R I ) N A2 Y IR I B3k

Velocity Velocity
Contour 1 Contour 1

6.312e+00
5.9681e+00
5.611e+00

5.260e+00
- 4.809e+00

7 224e+00
6.823e+00
6.421e+00

- 6.020e+00
. 5.619e+00

T48ai80 1.805e+00
o ,
0.0008+00 N
[m s*1] [m s
(a) WTIITEED 900 (b) IR A 60
Coror 1 Nasay,

6.517e+00
6.155e+00
F 5.793e+00
5.430e+00
5.068e+00

4.747e+00

i ]
1.448e+00
1.086e+00

[m s*-1]

(c) WITHFEERN 30° (d) WITFFREEN 15°
Figure 3. Ball valve velocity nephogram
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Figure 4. Water hammer pressure at different valve closure times
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Figure 5. Maximum water hammer pressure variation curve
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Table 1. Maximum water hammer pressure value and reduction rate
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Figure 6. Valve opening change curve
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Figure 7. Water hammer pressure at different valve closure times
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