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Study on the Seat Leakage of a PFA Lined Ball Valve
Using Gas Flow Measurement
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ABSTRACT

A PFA lined ball valve, which is machined with fluorinated resin PFA to its inner part and ball for better corrosion
resistance, non-stickiness, heat-resistance, has been used in extreme operating conditions of high temperature (~120C) and high
pressure (~ 10 bar) for high-purity chemical agents, and therefore the reliability of its leak tightness is very important. A bubble
leak test for the seat leakage of a PFA lined ball valve has been used widely, however, it is not enough to ensure its leak
tightness because its detectable leak sensitivity is limited and the deviation of observation results occurs depending on the
operator. In this study, we have measured gas flow rates using a micro-flow sensor between PFA lined ball and PTFE seat
ring through the valve, which is called as the seat leakage of industrial ball valves. It was found that the sensitivity of bubble
leak test, 1.0x10™ mbar - /s, was not enough to confirm its leak tightness. Gas flow measurement using a micro-flow sensor
has been conducted to make up for the useful sensitivity to 1.0x10™ mbar + ¢/s. This study could help in understanding the

physical leakage phenomenon and deriving a suitable industrial leak testing method for the industrial ball valves.
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Fig. 1 (a) PFA lined ball valve construction with a
floating ball and (b) schematic diagram for FE and
SL; FE: fugitive emission, SL: seat leakage
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Fig. 2 (a) Schematic diagram and (b) experimental setup for
measuring gas flow rate through the seat leakage of
a PFA lined ball valve; MFS: micro—flow sensor,
UUT: unit under test
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Fig. 3 (a) Schematic diagram and (b) experimental setup
for inspecting gas bubbles through the seat
leakage of a PFA lined ball valve
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Fig. 4 MFS leak rate through overpressure(5 bar) to

atmosphere for 3 different models
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