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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 to the chemical/pharmaceutical industries, the semiconductor/LCD

manufacturing processes, etc. with the high purity chemicals as working fluid. EPA stated that 60% of all fugitive emissions

come from the valve stem packing in a typical petroleum or chemical processing plant. They monitor regulated components

for leaks and maintain seal performance at acceptable levels. Korean industrial standards only deals with the bubble test for

in-line leakage of valves, which has the detectable leak rate of 10™ [mbarL-s'], therefore, it is not sufficient to check fugitive

emissions. In this study, we conducted Helium leak detection from a PFA lined ball valve and evaluated fugitive emissions
according to ISO 15848-1, which has the detectable leak rate of 10” [mbarLs "], for manufacturing the high-reliable PFA lined

ball valves against fugitive emissions.
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In a vacuum, nothing exists so any Helium thatleaks from the stem will
be read directly by the Mass Spectrometer
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Direct sniffing method (local method):
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Fig. 1 Measurement methods of fugitive emissions indicated in
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(a) Vacuum spray method  (b) Pressurized vacuum method

Fig. 2 Vacuum spray method and pressurized vacuum method
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Table 1 Measured leak rate and volumetric leak rate

Measured leak rate, Lv Volumetric leak rate
10 mbar - L+ s 1 cc/hour
10°mbar - L - s 1 cc/day
10°mbar - L+ s 1 cc/week

5x10 “mbar - L+ s* 1 cc/month
108 mbar - L - s 1 cc/3year
10°mbar - L+ s 3 cc/100year

Table 2 Tightness classes for stem (or shaft) seals indicated in

ISO 15848-1
Level Leak rate Note
6 Typically achieved with bellow seals
< 10 . .
A [mg s’ m] or equivalent stem sealing system for
me quarter turn valves
B < 10™ Typically achieved with PTFE based
[mg-s'-ml packings or elastomeric seals
C <102 Typically achieved with flexible
[mg-s'-m graphite based packings
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Fig. 3 Bubble test and Helium leal
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(b) Measured leak rate
Fig. 4 Helium leak rate before and after the gas supply
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Fig. 5 The cross-section of a PFA lined ball valve and a
V-shape stem packing
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Table 3 Measured leak rate of two modeled valves

Measured leak rate Volumetric Level
[mbar - L - s leak rate
Normal valve - - A
Valve 142x10° 1 cc/week B
sample (2)
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