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ABSTRACT

PFA fluoropolymer lined technology revolutionized ball valve development and design decades ago and continues to be

pivotal for many products and valve solutions in diverse industries and applications,

such as chemical process,

semiconductor/LCD manufacturing processes, pharmaceutical and others. Because of the extreme operating conditions such as

high-temperature (~120°C) and high-pressure (~10 bar), the reliability of the valve is very important for minimizing in-line

leakage and fugitive emissions of strong corrosive chemicals (hydrochloric acid, hydrofluoric acid, nitric acid, etc.) transported

through the lines. In this study, we investigated the flow characteristics with flow coefficient in a PFA lined ball valve for

different opening degrees using CFD analyses. The results should be the guidance for a new PFA lined ball valve design that

will incorporate all the acclaimed and demonstrated benefits of the current design approaches.
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Table 2 Maximum pressure for different opening degrees

opening degree 0° 15° 30° 45°
Max. Pressure [bar] 1.01 2.17 1.28 1.07

Table 3 Maximum velocity for different opening degrees

opening degree 0° 15° 30° 45°
Max. Velocity [m/s] | 39.37 29.01 23.18 19.18
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Fig. 1 3D configuration of a PFA lined ball valve U
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Table 1 Material property of 36% HCL

Density 1.179 [kg/L]
Viscosity 1.9[mPa - s]
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opening degrees

S=EFHIIHSE =2&: M172, M4S, 2014

A2 E] w2 f&7 G438 v Fig 5014 & 5
Aol MAAETE AR whet JFSelA FrelEE A
7F 2 oJodo WA o 2 52 A, 7Hﬁ:]]7_}‘}_7} Z}
opdel upe} o7t ZolA= Ag ERlslth Az
o wf & 7F ekl A oFF FAde] wAs] Tk &43 f—i}
ek 4= AT frs ATk E7 Atole] skEatel7t 4
o 2710]7] wfite] ol 45 BT RS W YEke
o, AEZed Ho) §4-2 Table 30 JeRC)

3.3. A Zteel| wE fEAS

AP
ar 1]

Q=0

A7, ve KT, QF 7, ST HIS(36%9]
HCLSgo09] v 1.18), AP Al P2 7= %
g PE E15 ggolth

FA | o 25 E P el zteE bt §3S8 Table
4o YJeRNATE A& vl o] Py 3t Py = 242 B
ZAFZ 1.5DS} 2DREE "Wojxl Lol A 2] Het elolH (Fig.
4 #a1), ol FYT 2 FETAAY FF gEE A%

A Aotk A(1)& A8ate] ALt Az =E 3
FE Table 59 YJeRATh A#EztE7p AA (B

) ln:
:(o
u

=
o

7 3aghol Weh §RASTE Aol AL Bls)
ol FAs|Ale] Az 0 fFEol of
At 24 el Sy wiel UEhs AEAe
Azjolet,

o
e
o

o

ogh

Table 4 property according to the opening degree

AAAE | Q m¥s]| @ m¥hl| A P, AP
0° 0.04578 | 16481 78745 | 21,4615 | 57,2835
15° 0.019%4 7178 | 94.867.8 | -5421.35 | 100,289.2
30° 0008259 | 2973 | 9,009.6 | -13965.3 | 1129749
45° 0008272 | 2978 | 99.833.3 | -3,217.83 | 103,051.1

Table 5 Flow coefficient according to the opening degree

AAL= 0° 15 30° 45°
AT 265.39 8848 3551 1457
4. 4 &

E Ao A= ANSYS 14.05- o]-83)e] PFA glolyd &
B YR f-5EAS /Ezt= 07, 15°, 30°, 45° oA £

79



80

slom, Thew) 2o AE A,
1) F) e Agzhe 1504 ekt ol §29)
) ofztidol s Lk, e 157 o))
A A Al el HobAi 2e RS, ol
s} o] of5ttwA] Tl FA} S U0

2)

3)

4)

a1, fEZ s AR wet obRw FA Akl &
T £Ao] F7ks] wioltt.

FHof S jEA4E 07 o L]'E]'N\L-E" ol:= &7
ojfFalol A A ow SAHE o 9k ok F
AR Aateltt. o] Iz} ﬂﬂoﬂ R
S27b FolEs e 1T 5 ol 53] 79
ZH2 079k 157 Afefell A o) Sie k) 7 2 A
& IS

A2 e whE S Hlagk A, A4 s A

0 e A oA A Asislek 2
=4 dlolejs} v sk
A AT ke

FAsol B

&
< 7]
T WS |ERe] AT R Ft Ao

ot AFeke e A = ol sHLING) S Akl o) AT-Awielu,

References

(1) William C. (Bill) Hayes, 2012, Fluoropolymer Lined Ball
Valve Design Breakthrough, CRANE ChemPharma and
Energy Flow Solutions

(2) Tae-Won An, Geun—Jo Han, Dong-Seop Han, Seong-Wppk
Lee, 2007, “A study on the characteristics of flow in
the metal touch ball valve according to the opening
degree”, Trans. of the KSME, No5 pp. 593~596

(3) M. J. Chern, C. C. Wang, C. H. Ma, 2007, Experimental
thermal and fluid science, Volume 31, Issue 6, Elsevier
Inc, USA, pp.505~512

(4) Chul Kim, Sung-Jin Kim, Sung-Yuen Jung, “Characteristics
and discharge coefficient of safety valve for LNG/LNG-FPSO
ships”, Trans. of the KSME, A. 35 No.b, pp. 487~494.

(5) Byung-Ho Lee, Jae-Woo Park, Hong-Tae Choi, Joong
Hoon Lee, Chung-Seub Yi, 2009, “A numerical analysis
on the flow characteries of ball valve for petrochemistry
Plant”, th3hdn]g38ts], SASeERds]=w, pp. 740
~T745

(6) Perry, R, Green D, Maloney ], 2007, Perry’s chemical
engineers handbook, 7th edition, McGraw-Hill Book
Company, USA

(7) Aspen Technology, 2002, Aspen properties calculations
binary mixtures modeling software, Akzo Nobel Engineering,
Netherlands

(8) ANSYS CFX-pre User's Guide, 2011, ANSYS, Inc.

(9) ANSYS CFX-Solver Theory Guide, 2011, ANSYS, Inc.

s=FHIIAEE =28 W17d, M4z, 2014



	개폐각도에 따른 PFA 라이닝 볼밸브의 유동특성 및 유랑계수 전산해석
	ABSTRACT
	1. 서론
	2. 수치해석방법
	3. 해석 및 결과
	4. 결론
	References


