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ABSTRACT

The objectives of this study were to predict the hydrodynamic torque generated in 3-axis eccentric butterfly valve and select
suitable actuators to operate the valves. The diameter of the two sizes of butterfly valves used in this study were 101.6 mm
and 304.8 mm. To predict the hydrodynamic torque generated in the 3-axis eccentric butterfly valve, flow characteristics were
evaluated for various opening angles of the valve. To verify the analyses, the calculated Cy was qualitatively compared with the
experimental results and satisfactory agreement between them was obtained. Additionally, the hydrodynamic torque coefficient
was compared with that reported in a previous study to confirm the characteristic tendency. Results of this study indicated that

the actuator selected for operation of the valve should be based on the hydrodynamic torque at the smallest open condition.
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Fig. 1 3—Axis eccentric butterfly valves

(a) 101.6 mm (b) 304.8 mm

Fig. 2 Geometric configuration of present butterfly valves
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Fig. 3 Grid system of the butterfly valves
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Table 1 Computational conditions
Solver ANSYS CFX vi4.5
Turbulent model k-¢
Working Fluid Water (isothermal)
Valve diameter (D) [mm] 101.6 304.8
Inlet [kPa] 100, 200, 400
CASE #1 Outlet [kPa] 0
e a
()
Wall No slip
Inlet [kPa] 3185
CASE #2 :
Q) m [kg/s] 85 283.88
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Fig. 4 Velocity contours at different inlet pressure
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Fig. 7 Direction of force generated in the butterfly valve
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Fig. 8 Pressure contours at different opening angle
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