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CHARACTERISTIC OF BUTTERFLY VALVE FLOW WITH DIFFERENT DESIGN FACTORS
JW. Lee,*1 HXK. Choi’ and GJ. Yoo

Flow control butterfly valve(FCBV) is known to have difficulty in controlling flow rate along valve opening due
to its high flow rate. In low opening condition, the butterfly valve also has some shortcomings such as noise,
vibration and erosion which are mostly caused by cavitation effects. Therefore, the FCBV requires proper remedies
to reduce cavitation effects and to improve flow control performance. Numerical analysis is applied to FCBV flow to
find effects of design factors such as seat diameter and valve opening rate. Cases with 3 different sizes of seat
diameter and various valve opening rate are selected for the numerical analysis. From the analysis results, it is
found that the FCBV with small seat diameter shows better pressure loss performance and reduced cavitation effects.
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(a) Schematic diagram

(b) Definition of numerical domain

Fig. 1 Geometrical and flow parameters for butterfly valve
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(a) Valve disk part

(b) Cross section

Fig. 2 Grid system configuration
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Fig. 3 Comparison of numerical and experimental Cv
for open angle(p)
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Table 1 Boundary conditions

Section Boundary condition Value
Inlet Velocity Inlet 2~3m/s
Outlet Pressure Outlet OPa
Walls
(Valve body, Disk, No-slip
Stem, Seat, Pipe)
Density 997 kg/m?
. 25C N 8.899x10™
Fluid Water Viscosity kg/m-s
Saturation vapor 3.169 kPa
pressure
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Fig. 5 Plots of the coefficient of pressure drop as a
diameter ratio(e) and opening angle(B): (a) U=2
m/sec, (b) U=3 m/sec
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Fig. 7 Plots of vapour volume ratio as a diameter ratio(c)
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