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Development of Bi—directional Triple—eccentric Type Butterfly Valve
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Abstract

In naval architecture and offshore engineering, the development and a broad use has
been achieved in the field of flow control valves for pipe system. Butterfly valves are also
widely used for flow control, but there are not many studies for triple—eccentric butterfly
valves. Moreover, if the fluid of pipeline flows in the bi—direction then it makes more
complicate to adapt triple—eccentric butterfly valves to flow control. In this study, we are
trying to develop a bi—directional triple—eccentric butterfly valve through sealing mechanism
and stem design study. Digital mockup using 3D CAD was constructed for shape
interference check and structural analysis was conducted for structural safety. Also we
performed leakage test to check out the durability of the bi—directional pressure for the
developed valve.
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Fig. 1 Flow chart of valve development in this
research

Table 1 Design requirements of the valve

Fluid Gas, Oil
Pressure 0~16 Bar
Temperature 15 °C
Leakage rate No leak
Flow direction Front, Back(Both)

=M= Gas, Oil, 8¢
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Table 2 Material properties
630 - A351
Material SUS316
H1150 CF8M
Yield
869MPa 290MPa 205 MPa
strength
Modulus of
197GPa 193GPa 200 GPa
elasticity
Poisson’ s
0.272 0.25 0.28
ratio
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Fig. 3 Modified disc type
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Body Seat

Disc Seat

Fig. 6 Set constrain condition

Fig. 4 Developed sealing mechanism
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Fig. 7 Valve assembly

Fig. 5 Valve part modeling

S 20094E 108

Xl 46 2 ®l 5



ou
4
02
=)
on
02
=
0
Aol
>
ox
1t
ez
0
ol

H &

]

6. * &

6.1 ol =2A

ASME B16.342] =& M2t Hs2H0 OE
i x2A2  HZ26I%CHThe  American
Society of Mechanical Engineers 2004). JH &
eWEol As Il 2H2 16Bar0IlH, SAHAE=2

=2— =T = =/
OtME 1.568 Lot 24Bar2 ZEOIULH 2%
£ &2 150 CE HEoIU2H, ¥ES £ 58
S8z AN2 =2SES JIELZ UEE 158
oot ZFotALh 01N 2EHE & 582
=]

2 ASTM A351(CF8M)ATHE AMSE ClA3,
HtCI2l &< 136.7MPaOlICt. AE=
steel 630-H11502] ATHE ALEoIRA2M, ATHE
SESHE2 89MPaZ HH dESH2 X
580MPa0ICt

FEMoll&l=2 ANSYS Workbench 118 ALSGHY

20, NS M+l 4= S50 28,0000 Il Ab
44610 oS +HoIA20
b

0] &

0
Pl
10
0}
o b
Uiy
0>~

Pressure :
2.4Mpa(24Bar)

.
2t 22 @ AxG|A 2= O Fig. 9~Fig.
2

Journal of SNAK, Vol. 46, No. 5, October 2009

549

[T

3

Fig. 9 Structural analysis of valve—total

Fig. 10 Structural analysis of valve—body
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Fig. 11 Structural analysis of valve-disc



Fig. 12 Structural analysis of valve—stem
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Table 3 Test conditions

Test pressure Duration
Test
MPa(kgf/crr) (sec)
Inner
2.4(24.4) 180
pressure pest
Packing test 2.4(24.4) 180

Table 4 Test equipment

Equipment
Model Spec.
name
Hydraulic Small hydraulic

3.43 MPa

pressure test
(35 kgf/cr)

pressure test

equipment equipment

Fig. 14 Test equipment
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Table 5 Test results

Test Result

Inner pressure test No leakage

Packing test No leakage
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