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Two-Dimensional Flow Analysis for Various Disk Degrees of
Swing Check Valve

fAFAIA FAAF T4 103-16
8 ¢

AXWH = AxpE A o] o] FAAE AXEo kA H HA FHo F
Q3 Asts v}, IxwHe] uAe AFFHo= EE A% 9dFS nH F ormg
AXWH o] AeH7le} FEjIAE F3 AT Qs B =qoAs AHe Ut
Aol Wil e wEeho wWE kS BA35le] 6902 wI FEolA IAWB ] <
AL o =3tk FLUENT HE=2 A}&38le] G4 #A 37 g 298 dxun
o] fxa 7w 30° 45°, 60° WEtel uhgl WA= FAFE 5 2 SEEXE A
o:h;]_
AN .

Abstract

Check valves, installed in the most fluid systems in nuclear power plant, play an
important role of ensuring the safety and operability of the plant. Since the failure of
a check valve may effect its the function as well as the operability of the plant. The
proper maintenance through the performance evaluation and condition monitoring for
the check valves is needed. This paper predicts the stability of check valve in 6-inch
pipe by analysis of disturbance factors such as elbow flow and general turbulence
sources. The velocity distribution and the flow characteristics for swing check valve
with changing the disk angle were analyzed by FLUENT code.
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Fig. 3-1 Computational grid system for Check valve

Table 3-1 Boundary conditions for analysis of horizontal channel

Inlet velocity (m/s) 1 Fluid temperature(°F) | 72

Total length (mm) 2600~3600| Channel wall heat flux = 0
Turbulent intensity (%) | 6 Disk wall No-Slip & Adiabatic condition
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(a) Typical velocity contour of swing check valve disk angles

(b) Typical pressure contour of swing check valve disk angles
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(d) Typical streamline contour of swing check valve disk angles

Fig. 3-2 Numerical solution for various swing check valve disk angles at Re=1.5x10%

Fig. 3-3e14% Wue}l m Apole] Agle] WEE T

B

Aqr ©

o <O

o T
<
B B

o

o A= g

=27 ®}. 3D AEe e Zel 6D AEle 1=

=

A o=

Down & Ej<]

gl

e A a1

5|

H

-
T

glo] wel Up & Down o8 UiFo]A A 4

ﬂ
)

g Abgetgon teb

Fo 2 yehyA . # =FoAE Down e o

A
o

o= =
e

oF
il

Bl

/g—

i

A

]

gl

%12

ki3

3D¢} 6D RF H| =

-
T

SRR R

AT

+
o

el
!

—_—
o

|} 7R Ele] o] AAFHIL o= WH 2=

ok

o=

ol 10D

-
.

A =
@27k 10D el 7t

oA 7 A3

5D~10D o]/ 4

=
=

ZHH WE7Ex o] A

A2 o

el

3D<e} 6D, 183 10D

-
R

ATF. 30°¢l A



45°9F 60°¢) gl mep Aol fpaHER Hu 443 feo] 52/ €& 4 &
At HEFFoNE WHYE A b

60°c A= B M g de ARl 2 =l

6D A= 2 Aels & F (e o]

=
el B8 BAE o Golt).

Elbow - 3D Elbow - 3D
10 10
———— = 30 degrees {—=— 30 degrees
{—e— 45 degrees [—e— 45 degrees
8 |—<— 60 degrees o | 60 degrees
6
= Flow —_
I @»
[ <2 6}
=2
3 4 E
5 2
2 w——eseseesovetem 3 After disk
g S L
£ 2+ E 4 ~ /
£ Disk Seustaddedet \ After disk Ty Before disk;
8 o A ' Before disk
b7t 2t \\
f1s
2| —veoasssssem o "' :f‘::‘ Po :ma
[ — o J I
-4 1 1 1 1 L L L L
0.1 0.0 0.1 0.2 0.3 04 05 0.6 0.1 0.2 0 3 04 05
Nomalize X(mm) Nomallze X(mm)
Elbow - 6D Elbow - 6D
10 10
———L [—=— 30 degrees [—=— 30 degrees
{—e— 45 degrees [—e— 45 degrees
8 [—<— 60 degrees 8 [ 60 degrees
Z 6 Flow
= 2
@ =) 6
= 4 ~
2 Z
@ =
g e 5
= .
A2 < 4r . Afterdisk
2 - X
) Disk —sisi Y Before disk 7™ Before di
@ o Ry efore dis| cfore dis!
o 2L \ After disk <7 %
AN
oL [ eramipreety “\ :«::11 331«5?":"”"
-4 1 1 1 1 1 1 1 1 1 1 1
0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.1 0.0 0.1 0.2 0.3 0.4 0.5
Nomalize X(mm) Nomalize X(mm)
Elbow - 10D Elbow - 10D
40 10
1 —=— 30 degrees [—=— 30 degrees
[—e— 45 degrees |—e— 45 degrees
30 | |—<— 60 degrees sl J'-& |—<— 60 degrees
= Flow
& 20 -
T gef ||
] E
] =2 .
2 10l & \ )
& 4L \-— After disk
) acssesessorenmn N Before disk .
% 0 Disk > Before disk|
@ passses e \ -
2+ .---"\'7.'"":?? After disk< .\'\ / /
h L] -
10 | K \ s oo
e — % %::X
-20 1 1 1 1 1 1 or 1 * 1 1
-0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 -0.1 0.0 0.1 0.2 0 3 0,4 0.5

Nomalize X(mm) Nomalize X(mm)

Fig. 3-3 Comparison of computed static pressure & Velocity distribution
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