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Development of a PFA Lined Ball Valve for Low Fugitive Emissions
According to ISO 15848-1
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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-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. Fugitive emissions are leaks of
chemicals, which come into contact with the atmosphere in an unexpected or undesired way in equipment. In this study, we
have conducted the helium leakage measurement of a PFA lined ball valve according to ISO 15848-1 with mechanical and
thermal conditions. It was found that the helium leakage of a PFA lined ball valve at room temperature was not occurred to
all number of mechanical cycles, 20,000, 60,000 and 100,000. When the thermal condition (100°C) was considered together
with the mechanical conditions, its helium leakage with the number of cycles 100,000 was happened slightly to 1.0E-9 Pam’/s.
But its helium leakage rate has not exceeded the requirement of Class AH stated in standard ISO 15848-1.

.M B

= ARt —%F%H oA A== ]|
60% =7} W H A M EThaL H sk glom, e wl
PFA Zto]yd EWH(PFA lined ball valve)s= A¥H&Ql AF W3 BAF =23 410 J8-& mfAHoA A 4= 9= AXY
A&t BUEL} V)52 FUSHAR F2AQ] Zo|HE 2k PFA ghold WlHIF AR EE AR E vk FAdE
I e, BE el S(ball)oll WA, HIF2ME, W Az el Alarh SAE 4= Q7] wiie] W mjAl vlES
g4 TS 93t BE4A A PFA(Perfluoroalkoxy)® 7} Zr= PFA glo]yd H 7juke oat HA @ H7} uhdo] =
FEo] 9= Aolrh, weby 12(~120C) @ 38k(~10 gt Y
bar)o Al 7t FAGS Z= A4k, Bt 5] Seteds o]" AL (A FMA] YA/ F1 PFA
o|FAI 4= Q= FEreFE A ¥4, AREkst W LCD/YE o] EwiHE thito g FE-A(helium leakage) AZ
=4 A Sol A AbgEar ek g vlahilE A 9 glolE BA4S s, AA W
H]AF Bl &(fugitive emission, FE)& 3lsE2E9] A Hol A= zA So] THEXR| oo wWHo| Bt ATlo|7] uf
24 Au]of|A 7| R] ¢kal YskA] Y= %“‘%kﬁi sfeE Ho] 2A| 2 IS0 15848% W= Anet & 4 gk
Aso] t719 HESHA H= Aot} vl= SHETHAS]  wela] PFA glo]yd tholojZe] wiHE thArO 2 SO 14
* ZAsAFstn ety A5A}g-8k(Graduate School of Automotive Engineering, Gangneung—Wonju National University)

o
)?]]0] M(K2N Co., Ltd.)
ZFojfstw 7]71]X]£X}—‘—5LH(School of Mechanical and Automotive Engineering, Gangneung—Wonju National University)

wE (2
70
T ﬂ‘]xix}, E-mail : jcleeOl@gwnu,ac kr

The KSFM Journal of Fluid Machinery: Vol. 21, No. 1, February 2018, pp.41~44(Rec

ceived 11 Jan. 2018; revised 25 Jan. 2018; accepted for publication 25 Jan. 2018)
SERMDIHES] =28 212, M5, pp.41~44, 2018(=2& 4Rk 2018.01.11, =24-FU Rk

2018.01.25, &IAIRIZ XL 2018.01.25) 41



°
rio
fol
i

Valve (Open)

Test Chamber Helium

(1.2 bar)

Fig. 1 Experimental setup for measurement of helium leakage
from a valve installed in a pressurized test chamber
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Pneumatic Actuator
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Fig. 2 Mechanical operation of the valve using a pneumatic actuator
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Fig. 3 Thermal operation of the valve using a haating chamber
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Fig. 4 (a)Measurements of temperature and (b)stabilization of
temperatures according to 1ISO 15848-1
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Fig. 5 The procedure of helium leak test with mechanical and
thermal cycles

ISR Zolx, 1X10° [Pam’/s]o] ulshs A4S o

| 3 em'e] o] WASHE oI,

2

N
.

2 43 Zm

rh

AT A= ISO 15848—1014 AIAIEH Aol ufe}
717412 52 3142(20,0003], 60,0003], 100,0003]) ¥ 22
1=4(100C) 7o) 1= PFA o]y EwiE A|Fo tjst

N

st=ERADIASE =28 M21d, ’i1g, 2018

Table 1 Measured Leak Rate and Tightness Class of PFA Lined
ball Valves at Room Temperature According to 1SO15848-1

20,000 60,000 100,000
Cycles Cycles Cycles
Before He gpray, Lo 595¢10° | 106107 154x107
[Pa-m’/s]
After e Spray, Lo | 511.00% | Lo1x107 | 154x107
[Pa-m’/s]
Effective Leak Rate, Le B _ _
[Pa-m’/s]
Guideline for BLeak Rate Stem Diameter, 20 mm: 352x10®
[Pa-m’/s]
Tightness Class AH ‘ AH ‘ AH

Table 2 Measured Leak Rate and Tightness Class of PFA Lined
ball Valves at High Temperature (100C) According to 1SO15848-1

20,000 60,000 100,000
Cycles Cycles Cycles
Before He Spray 1.00x107 | 1.00x10° | 163x107
[Pa-m’/s]
After He Spray 1.00x107 | 959x107 | 164x107
[Pa-m’/s]
Effective Leak Rate B B 9
[Pa-m®/s] 1-10
Guideline for Leak Rate | o 1o ter 20 mme 352¢10°
[Pa-m’/s]
Tightness Class AH ‘ AH ‘ AH
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