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Prediction of the Flow Coefficient of a PFA Lined Ball Valve Using the
CFD Simulation Method
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ABSTRACT

A PFA lined ball valve, which is machined with fluorinated resin PFA to its inner part for improving corrosion resistance,
non-stickness, heat-resistance, has been widely used in semiconductor/LCD manufacturing processes with the high purity chemicals
as working fluid. Due to the safety concerns, the experiments for measuring the flow coefficient of a PFA lined ball valve should
be conducted with water at room temperature according to IEC standards. However, it is required to know the real flow coefficient
with the real working fluid, because the flow coefficient is critical to correctly design valves in piping system. In this study,
we calculated the flow coefficient of a PFA lined ball valve 40A with hydrochloric acid (40°C 36 % HCI) as the working fluid
using a commercial CFD package, ANSYS CFX v15. The computational results had a good agreement with the measured data
and showed a little difference between water and hydrochloric acid as the working fluid of a PFA lined ball valve.
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Table 1 Material properties of each working fluid

20°C Density 0.997 [kg/L]
Water Viscosity 1.000 [mPa-s]
A0°C Density 0.992 [kg/L]
Water Viscosity 0.656 [mPa-s]
A°C Density 1179 [ke/L]
36% HCl Viscosity 1.990 [mPa-s]
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Fig. 1 3D model of a PFA lined ball valve 40A
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(a) 20°C Water

(a) 20°C Water

(b) 40°C 36% HCI

(c) 40°C Water
Fig. 3 Streamline and velocity magnitude at the fully open position

according to each working fluid
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(b) 40°C 36% HCI

(c) 40°C Water
Fig. 4 Pressure distribution at the fully open position according to

each working fluid
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Fig. 5 P-Q curves according to each working fluid
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Table 2 Computed flow coefficients according to each working fluid

Working fluid [m?/h] [fpr;] [gﬁ?n]
20°C Water 165.3 59.6 2289
40°C Water 171.3 66.4 224.7

40°C 36% HCl 1444 60.5 1984
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Fig. 6 Ratio of flow coefficient according to opening degree with
three different working fluid
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