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Study on Helium Leakage Measurement of a PFA Lined Diaphragm
Valve Considering Mechanical and Thermal Conditions
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ABSTRACT

A PFA lined diaphragm valve, which is machined with fluorinated resin PFA to its inner part and diaphragm for better
corrosion resistance, non-stickness, heat-resistance, has been used for extreme operating conditions of high temperature (~120C)
and high pressure (~10 bar), and therefore the reliability of its fugitive emission is very important. In this study, we have
conducted the helium leakage measurement of a PFA lined diaphragm valve according to ISO 15848-1 with mechanical and
thermal conditions. It was found that the helium leakage of a PFA lined diaphragm valve was occurred increasingly by the
mechanical conditions, 20,000, 60,000 and 100,000 cycles, respectively. Its helium leakage rate has not exceeded the allowed
standard of ISO 15848-1 to 20,000 and 60,000 cycles but has gone over to 100,000 cycles. When the thermal condition (100C)
was considered together with the mechanical conditions, its helium leakage has decreased slightly due to the thermal expansion

of a diaphragm sheet in a PFA lined diaphragm valve.

1. M E s 4105** R WS 7HA AL Qlof & HhE
A LCD taZdo] AlzF Aol wol ARgEx et
thojojzsl WH = {A7} Aol el Holdl= AS W PFA glo|y u}o]oﬂze‘g W= BE AU gAaZgo] A
A5l7] Qlete] 54 Ao H el 1 A2 9| tho] TAO|A Wol] AMEE L, FELSA R Tek FEEA]
ojzgo] Aot 125 Attt 55 Y W FE R HlEIE} olgjal B}sFER L u)A HAoE olwuls|s} vt
o 7 A A 9] tholojigho] N&E UEH §Al= #HE  As}r] wjo] PFA o]y tholoje wiH o] thgh H]AkHy
3, oW fA7F s = WHolr Y % B7p7h Fasi 00 e dAtelAl (F)A ol EM A A
thojojZY WlH= IA = 7HA] FE|= rofAl=tl, 7] Al/gh) 3¢l PFA glo]y BWiHE giitoR AERAL A%

g

Al sl AR E aEAe] trojojzg B ofFsr Wl upihiE Ae 9 dlojE REAS 8skgli, IS0
255 ATl AFEEE WA g gekEA o] et B4 15848-10] AAEH 3L AL W3 7|Fo] wESI=
54 Qe tholojxe Wrolth ¥ Baga) Ao WH AL stelstodrt ¥ slA|Rk SO 158481914 A|A|E o] QL=
o= PFA olyd tro|ojZg] MH(PFA lined diaphragm 7|43 9 A% 271 N oS B T Aol
valve)7 Qli=tl, 12(~120C) | JQH(~10 ban)oll A AHE 7] wj&of 100% FA| 722 w53 Yrjolat & 4= gt

* AE5AFgstn st A52l58t(Graduate School of Automotive Engineering, Gangneung—Wonju National University)
o ZI2 sty 7| A AFEAE S (School of Mechanical and Automotive Engineering, Gangneung—Wonju National University)
T WAIA A}, E-mail : jcleeOl@gwnu, ac, kr

The KSFM Journal of Fluid Machinery: Vol. 20, No. 6, December 2017, pp.31~34(Received 06 Nov. 2017; revised 21 Nov. 2017; accepted for publication 21 Nov. 2017)
SESHDIHE S =2E: MRP0R, MBS, pp.31~34, 2017(=2& =2k 2017.11.06, =24HUXE 2017.11.21, MARZLXE 2017.11.21) 31



He Leak
Detector

He Gas

Fig. 1 Helium leak test using a pressurized vacuum method
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Fig. 2 PFA lined diaphragm valve under thermal cycles
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Fig. 3 Temperature measurement of a PFA lined diaphragm valve
according to 1ISO 15848-1
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Fig. 4 PFA lined diaphragm valve under mechanical cycles
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Fig. 5 Test procedure with mechanical and thermal cycles
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Table 1 Leakage from stem and body seals with helium for 1SO 15848-1

Measured leak rate (volumic ﬂow) per mm stem diameter
[Pa-m’/s]

<1.76x10®

Table 2 Measured leak rate of PFA lined diaphragm valves at
room temperature

20 K cycles|60 K cycles| 100 K cycles

Before He Spray | 540,108 | 1 0510% | 108x107
[Pa-m’/s]

After He Spray | 5001098 | 101x10% | 9.38+10
[Pa-m’/s]

Bffective Leak Rate | 5 a7.10% | 410 | 830x107
[Pa-m’/s]

Guideline for;g leak rate Stem diameter, 20mm:  3.52x10"
[Pa-m’/s]

ISO15848 satisfaction (6] (6] X

Table 3 Measured leak rate of PFA lined diaphragm valves at test
temperature (100C)

20,000 60,000 100,000
cycles cycles cycles
Before He Spray | qo0,108 | 137x10% | 112x107
[Pa-m’/s]
After He Spray | 1908 | 133410 | 1L15x107
[Pa-m’/s]
Effective Leak Rate 10 10 9
[Pamni/s] 3x10 4x10 3x10
Guideline fop leak rate Stem diameter, 20mm: 352107
[Pa-m’/s] ’ ’
ISO15848-1 satisfaction)| O | 0 | 0
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