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Abstract: In the industries, pipelines are used and various kinds of valves are applied for the purpose of
use and for controlling flow rates according to pressure and velocity, which are the physical properties of
which are commonly used in the industries for opening and closing of
are subject to technical and economic limitations due to complex

internal fluids. Glove valves,
piping and precision flow control,
internal flow path geometry and consequent structural instability. On the other hand, butterfly valves have
advantages such as low weight and low manufacturing costs, but it is difficult to control flow at 60° or
higher. Therefore, in this study, the performance of the valve was assessed by analyzing the flow
coefficient of the glove valve and the butterfly valve of the same diameter, and the performance with the
glove valve of the same diameter was compared by adding one-half baffle to the rear end of the butterfly

valve. For butterfly valves with baffles added, flow control similar to glove valves has been verified.
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Modeling

Mesh information
1

'
-Nodes  :727636

- Elements : 2663828
- Option  : Inflation

(a) Globe valve

Modelmg

Mesh information

892513
Elemems 3751453

(b) Butterfly valve
Fig. 1 Modeling and FVM model in this study

Table 1 Mesh information

Mesh information

Model Globe valve Butterfly valve
IMesh nodes 727,636 2,663,828
Mesh elements 2,551,126 3,751,453
Mesh option Inflation, Sphere of influence

dstATh AAS EAAX 2 AA =
A& Table 2, 33 2t}

Transport %

Outlet 3 bar

Inlet 5 bar

H'm

Working fluid : water

4,8,12,16
20,24,28
32,36

40 [mm]

(a) Globe valve

Inlet 5 bar

— L] ot i vt

, 10, 20, 30, 40
(] 60 70, 80, 90

(b) Butterfly valve

Outlet 3 bar

i Angle 70
Il
" —

Fig. 2 Opening sizes of globe and butterfly valve

Table 3 boundary conditions of simulation

Table 2 Material properties of working fluid

Water
Density kg/m’ 998.2
Specific heat J/kgK 4.182
Thermal Conductivity W/mK 0.6
Viscosity kg/ms 0.001003

2.3 AAXTAH 4l HH=

WH o] XS 2 U-ETF AHY Aol
Agate] AFFA fF50] 7HsshA e
ATE 4EL Sbar, ETFL 3barZ2 S 2H WH

, 8, 12, 16, 20, 24, 28, 32, 36 2 40 mm©]
", JEHNWA A% Az A7 ol oA
7, 10, 20, 30, 40, 50, 60, 70, 80 Z 90°Z Fig. 2%}

Zo] AAHY. =3 FeiAe Eolv dF
2de HHolA FrAido] =2 Shear Stress

Type of fluid Water at 20°C
Inlet pressure 5 bar
Outlet pressure 3 bar

Turbulent model Shear Stress Transport

Velocity
Ux=Uy+Uz= 0 m/s

Initial condition

2.4 AT
FEAT Cve BE 54 A=A 25 60 °F
?l Eo] ¢4 1 bifinch’e] LA Aol F3}3}
= % gallon(U.S)mins YEMH, 2o AA
A5< 938l ¥l&54(Equal Percentage) 3419
Fe7t deEtd=A Fdstr] fEte o 4 (3)
I} o] FFATE AEsHATH
AP, 3
v=4AP ;) ©)

7] A,
Q : frEU.S) (gal/min)
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Velocity
Plane 1
320004001

240004001
160064001
8000+000

0,0000+000
[mst1)

Plane 1
500004005
425004005
350004005
275004005

2.0006+005
Pa)

Velocity

320064001
240004001
160064001
800004000

0.0000+000
[ms1)

(b) Butterfly valve without baffles(50°)

ressure
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(c) Butterfly valve with baffles(10%)
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(d) Butterfly valve with baffles(50°)

Pressure
Plane 1 Pal

— Velocity
Plane 1

(e) Globe valve (4mm)

Pressure
Pian 1 Pal

_ Velocity

(f) Globe valve (24mm)

Fig. 4 Results of numerical analysis
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Cv data of butterfly vavle without baffle
Cv=0.14286*angle' "’ [R-Square : 0.988]

Angle [degree]

90

Flow coefficient of butterfly without baffles

0l Name
Butterfly Valve-non baffle
Butterfly Valve-baffle
Globe Vavle

50 60 70 80

Angle [degree]

90

100

(b) Flow coefficient of butterfly and globe valve
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Cv data of butterfly vavle with baffle
Cv=1.16692"‘anglel 200 [R-Square : 0.934]

[ ]
[ ] 1 1 1 1 1 1 1

10 20 30 40 50 60 70 80
Angle [degree]

(c) Flow coefficient of butterfly with baffles

Fig. 5 Flow coefficients of valve
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Fig. 6 Path line distribution of butterfly valve

62 URFHIIASAUYR H23H 3=, 2019E 62

m

Fig. 62 217he] WElZeto] WHelA 10 2
sovel Ao frAe Lhehdh g o] Hl el
wol #% QHHE &

"IQF

D Alole ¥y Rz =

BHlT (= ZHHE 2 10°914 9] dlolEolH, 7|

O

o
Azto) Ae AeE ga Aste] atole] iz
o B S 2~
U e A ST AAT 4 AT Aol
] [e) 3o L
WHoE e Ae wEol FASL Yr 4R
[e) = 1
mo o] f5ol Aol Fol7l ME@ o B
a2
550000
) Angle : 10 degree
< — — -Butterfly valve with baffle
300000 |- === == \“ - - Butterfly valve without baffle
450000 | :
|
TS 400000 |- !
o i
e '
8 350000 |
2 300000 "‘ A
73 o A e e e e
O I!
=
A 250000 i
i
200000 - !
150000 . L L L L L
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
y-axis [m]
(a) Opening angle 10°
550000
, Angle : 50 degree
500000 -2y = = -Butterfly valve with baffle
i - - Butterfly valve without baffle
450000 '
|
400000 )
—
< !
A, 350000 F i
g:_; 300000 | 3l e e
! Phe
v 250000 ih .7
A 2 ,
e BT S -
a 200000 0
150000 |- :
i
100000 F i
'
50000 Il 1 Il 1 1 1
-0.4 -0.2 0.0 02 0.4 0.6 0.8 1.0
y-axis [m]

(b) Opening angle 50°
Fig. 7 Pressure distributions at section 2D <Y <6D
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