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Design of Butterfly Valve Disk to Minimize Interference
at Opening and Closing

Young Choi®, Kwangsuk Boo*, Hongtae Yeo**, Kwando Hur** and Hokwan Kim***

ABSTRACT

In this study, the design and analysis of a butterfly valve disk was performed to minimize the rubbing between the
disk and the seat at opening and closing. The butterfly valve has double eccentric structure and the contact surface
between the disk and the seat is a conical surface. At the instant of opening and closing the valve by the rotation of disk,
the positions of zero contact point are changed. Also, if the cone surface is cut in the perpendicular direction to the
rotation axis of the valve, the contour of cutting section is hyperbolic. Therefore minimum distance between the origin of
the eccentric axis and the hyperbolic curve goes to the position of zero contact point. In order to consider the
interferences between the disk and the seat, the thermal-structure coupled field analysis was performed by ANSYS.
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Fig. 1 Schematic drawing of a butterfly valve
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Table 1 Dimension of the butterfly valve disk
! Base radius of disk ( 7 ) 100 [mm]
; Eccentric value of x-axis (&) 1 [mm]
; s Eccentric value of y-axis (/o) 17 [mm)]
P z . Thickness of disk ( /;) 13 [mm]

(a) Top view (b) Front view

Fig. 6 Drawing of zero contact point according to z value
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Fig. 7 Drawing of paths of zero contact points
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Fig. 11 Measure points at the disk and the seat

RS 0° B F 145° 2 90° X9 o

Ag AAE A3 90° oAl 0.3651mm,

z

-
A




M- o FH. e

Az .

dngd3eeA] H21AW A2

oA 0.23747mm, 0° WA 0.29503mm, -45° ol
Z, %7t 09 90° of

45°
A 0.24107mm=E YEbTH
A 7HdEke] Bao90° o A M B AH
o] Yl A tiA3as A2 aAHE
FENME Ao AAEHERZ Zhx 90° o Wk
o2 @ ¥Myo] dojus AL & F Atk

olg} e ZHEHY a9 NEY]

HE:

& §x5= Agd A @A g by &L 7
e NAEE &7 98t ubAe] ois <
0.23mm AEY 7 A& vHIEE )

4, 2B

2 dA7diAe weEete] Mrd ARl

A Heast AEd B PEE AR zer0
HH AAE Aotsin olE SELE URE
L AAG txazme g Mestd A A vt

Ak S ZhAA 7| Ab s w3 231 Al o)
A gxzg) AlEQ HEWA Yo
qel= A9 F 38 el

FeasgeS ol &% e Eeto] Wy A
Z dAds)adel «I‘H tj239 NESY E 3 «]
g g AL AgERE daag AE A
oo} Ay %kifﬂ AL ¢ 5 JUh =3 o
23 2 NEQ A A B IHFo) BE 7}
T FAE 1HY 7 A

71
B d7e Aoud®E FAVder 3o,
AdF271971E0 AZAAMHGPCTT)ANA AL
Ste AEIIEA ot FAHIJLH, BA

A @B A= FUT,

HFILEH

1. Addy, A. L., Morris, M. J. and Dutton, J. C., “An
Investigation of Compressible Flow Characteristics
of Butterfly Valves,” ASME Journal of Fluids
Engineering, Vol. 107, pp. 512-517, 1985.

2. Eom, K., “Performance of Butterfly Valves as a Flow
Controller,” ASME Journal of Fluids Engineering,
Vol. 110, pp. 16-19, 1988.

145

Ueda, Y.,

Park, S. W. and Lee, S. W., “Three-Dimensional
Flow Characteristics in the Downstream Region of a
Butterfly-Type Valve Used in Air-Conditioning
Systems,” J. of Korean Society of Mechanical
Engineers B, Vol. 24, No. 2, pp. 260-269, 2000.

Park, S. W. and Lee, S. W., “An Experimental Study
on the Flow Stabilization in the Downstream Region
of a Butterfly-Type Valve,” J. of Korean Society of
Mechanical Engineers B, Vol. 24, No. 11, pp. 1417-
1427, 2000.

Kimura, T., Tanaka, T., Fujimoto, K. and Ogawa, K.,
“Hydrodynamic characteristics of a butterfly valve -
Prediction of pressure loss characteristics,” ISA
Transactions, Vol. 34, pp. 319-326, 1995.

Ogawa, K. and Kimura, T.,, “Hydrodynamic
characteristics of a butterfly valve - Prediction of
torque characteristics,” ISA Transactions, Vol. 34, pp.

327-333, 1995.

. ANSYS Analysis Guide, Vol. IV, ANSYS Release

5.7, 2000.
The
http://www.matweb.com.

Wu, A. P, Ren, J. L., Peng, Z. S., Murakawa, H. and

Online Materials Information Resource,

“Numerical simulation for the residual
stresses of Stellite hard-facing on carbon steel,” J. of
Materials Processing Technology, Vol. 101, pp. 70-75,
2000.



