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CFD Analysis on the Flow Characteristics with Flow Coefficient in
a PFA Lined Ball Valve for Different Opening Degrees
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ABSTRACT

PFA fluoropolymer lined technology revolutionized ball valve development and design decades ago and continues to be
pivotal for many products and valve solutions in diverse industries and applications, such as chemical process,
semiconductor/LCD manufacturing processes, pharmaceutical and others. Because of the extreme operating conditions such as
high-temperature (~120°C) and high-pressure (~10 bar), the reliability of the valve is very important for minimizing in-line
leakage and fugitive emissions of strong corrosive chemicals (hydrochloric acid, hydrofluoric acid, nitric acid, etc.) transported
through the lines. In this study, we investigated the flow characteristics with flow coefficient in a PFA lined ball valve for
different opening degrees using CFD analyses. The results should be the guidance for a new PFA lined ball valve design that

will incorporate all the acclaimed and demonstrated benefits of the current design approaches.
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Table 2 Maximum pressure for different opening degrees

opening degree 0° 15° 30° 45°
Max. Pressure [bar] 1.01 217 1.28 1.07

Table 3 Maximum velocity for different opening degrees

opening degree 0° 15° 30° 45°
Max. Velocity [m/s] 39.37 29.01 2318 19.18
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Table 1 Material property of 36% HCL

Density 1.179 [kg/L]
Viscosity 1.9[mPa - s]
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Fig. 3 Pressure distribution for different opening degrees
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Fig. 4 Pressure profile along the centerline for different opening degrees
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Fig. 5 Streamline and velocity magnitude(colored) for different
opening degrees
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Table 4 property according to the opening degree

NAA4= | @ m¥s]| @ [m¥hl| A P, AP
0° 0.04578 | 164.81 78745 | 21,4615 | 57,2835
15° 0.01994 7178 | HA867.8 | -5421.35 | 100,289.2
30° 0.008259 | 2973 | 99,0096 | -13965.3 | 1129749
45° 0.008272 | 2978 | 99,833.3 | -3,217.83 | 103,051.1

Table 5 Flow coefficient according to the opening degree

ME Eans 0° 15° 30° 45°
A 265.39 88.48 3551 14.57
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