S HEEDUDE TR 35 I | 0 N |

s Journal of Drainage and Irrigation Machinery Engineering

doi:10.3969/j. issn. 1674 —8530.2012. 06. 018

M INEEPIY S PR EHHE & ER Y

FRA, G, aFE, R, RAR
(PHr M Kl i b2 5 TARR2EBE, 1)1 48 FH 621010)

WE: A THRBRX LD R ESEZ M4 T B R3S 4 A B A T 48 369 2RI
%, kR E AR S F(CFD) 7 ik, 2 54 Xk & 1] 18 3§35 30 7 R AR g A R AR A 338 i3 3h W
MBERFRA P BEZIES, RIS B LR T AREY RN AR A Fo ] i 3
P PEHEAT T AT A A R A TG B BT X4 . BAAE AR £ 9 A Xk & 18 &
TR AP Ak L A, AR P ) SR 0 R IS A R R R B A, AR R0 R
SAL B RARRIR A EAK, B ERRG AR T AL 53k v R K Fe WS
WiAn %, AR DA AR MRG0 RAET. WL EZEAFR T 0E 404 R4 AT B3 —#
KIFBE, I 3% oAk 3 64 % X w1 )3 B — 452 69 TF B, 1R 9 4235 3) B A8 2 B AT B ik R K. AR
AR 7045 5 7T VA A AR Xk 10 1) 2 g A 5 84 353 An A SR 3R A A

KW RN AEW ;B A2 AR SRR A 5 5 BALABE L

hE4SES . S277.9; THI37 XEIrEM: A XEHS: 1674 -8530(2012)06 —0710 - 05

Numerical simulation of opening process of shuttle check valve

Li Liangchao, Zeng Xiangwei, Xiang Kefeng, Xu Bin, Song Danlu

(School of Manufacturing Science and Engineering, Southwest University of Science and Technology, Mianyang, Sichuan 621010, China)

Abstract; The flow field in a shuttle check valve was numerically simulated by using the CFD method
to examine whether the valve is subjected to cavitating flow during its opening process. A user defined
subroutine and a dynamic mesh technique were used to involve the pool motion. The results show that
the fluid flows mainly along the valve wall and backflow formed in the center of the valve during its o-
pening process. And there have vortices existing in the shuttle valve. Cavity onsets easily in the center
of the vortex as the pressure there is the lowest. The inception and development of cavitation in the
valve are closely related to the inlet and outlet pressure and valve opening degree. Furthermore, cavi-
tation can cause flow instabilities. It is demonstrated that under a certain pressure difference, the valve
spool is opened to the maximum degree initially and then gradually rebound to a stable position with
fluctuating steps.
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Fig. 1 Schematic of structure of shuttle check valve
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Fig.2  Structure of shuttle check valve in simulation
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Fig.3  Velocity vectors in shuttle check valve
during opening process
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Fig.4 Pressure contour in shuttle check valve
during opening process
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Fig.6 Cavity in shuttle check valve during opening process
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Fig.7 Influence of cavity on flow filed in shuttle check valve
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Fig.8 Location and velocity of valve spool in opening process
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