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ABSTRACT

Butterfly valves are widely used in current industry to control the fluid flow. They are used for both on-off and throttling

applications involving large flows at relatively low pressure-drop especially in large size pipelines. In this study, we carried out

the structure analysis of the butterfly valve components according to pressure testing of the industrial standard. the numerical

simulation was performed by using ANSYS Workbench. The reliability of valve is evaluated under the investigation of the

strain rate, the leak test and the durability of the valve.
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Table 1 Pressure testing of butterfly valves (KS B 2333)

Valve type Single/Double disc

Nominal valve size (DN) [mm] 400
Nominal pressure (PN) [kg/cn] 10K
The working pressure [MPal 0.98
The maximum allowable operating

pressure [MPal] 137
Pressure of shell testing [MPal 2.26
Pressure of leakage testing [MPa] 0.98

(a) Smgle disc butterfly valve- body and disc

(b) Double-disc butterfly valve-body and disc

Fig. 1 Mesh generation of butterfly valves

Table 2 Material properties of butterfly valves

Single disc Double disc
Valve type - ;

Body Disc | Shaft | Body Disc | Shaft
Material Name GCD450 | STS304 | GCD450 | STS316
Young’s modulus
[GPal 172 200 172 193
Poisson’s ratio 0.275 0.290 0.275 0.290
Yielding stress
[MPa] 280 215 280 290
Density 7200 | 800 | 7200 | 800
[kg/m3]
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Fig. 2 Loads case of butterfly valves

D Case 1 ; the working condition of valve body
(P=0,98 MPa)

@ Case 2 ; the working condition of valve disc
(P=0.98 MPa)—positive direction

@ Case 3 ; the working condition of valve disc
(P=0.98 MPa)—negative direction

@ Case 4 ; the shell testing condition of valve body
(P=2.26 MPa)
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(c) double—disc valve body and disc

Fig. 3 Distribution of the deformation
in the working condition of butterfly valves
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(a) The single-disc butterfly valve

(b) The double-disc butterfly valve

Fig. 4 Distribution of deformation and equivalent stress
in the Shell testing of butterfly valves
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(b) The double-disc butterfly valve

Fig. 5 Leakage judgments of butterfly valves
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