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Study on Flow Characteristics for Eccentric Shaft in the Butterfly Valve System

S.M.Park' and HK. Choi’ and G.J. Yoo’

To improve the performance of the control butterfly valve seals are used to eccentric shafi. In this case, vertical
opening gas of the butterfly valve is non-symmetrical, which will change the flow pattern around the valve. In this
study, the eccentric drive shaft of the butterfly valve to change flow characteristics are performed numerically. Flow
pattern and pressure drop are investigated as the valve opening angle increases for a given mass flow rate. The
valve flow coefficient is compared to the without eccentric shaft.
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LM 2 gold EAol oisir 2@k Kimura[d]= HE]ZE)o]
Weo|N EASYE d5ehr] A8 AHpradol2d @il
gERo] Ao TAE AE A 4% Sof stolzz} EOoRRE o]ZAQ EA WAAS L&A v]2A9] ¥4
olo] ,qﬁo}:q o] Wo]Z o] B2 SA2 A 9 o] = tE AZje] MBS Ay} Hluslon, =3 B
A= thokek My} ALgE T 9tk 1 & WEZete] wmu g Aol HlaA ATAQ dSARE EO%—Zr tk AulE
= g t)aaZ AN AES AEdozn g  °A Bl Wd Ay AwEeld ANE Eo7] A%
529 24T HESele] MuE tje wue wwsp  BEIYE WA ATk Al a‘ﬁﬂ% 7huEl
7bAe] Adsti 27} 7heehe Ao]EA 0] Fola] A old A WA S A7(7-815 SkAtE wE o]EAL &4
aLgo} A8 02 o] AT QT) ATFE EFsta, olE Sdl JjHold dAE o|EHo=
Be Qs olald Wuel G AL Toque A, AFEA )
FHEL A% 5 Buel A5t AnEeld B B o 2719l wiEZeel URs G de) #3S Aofsho
F7F gRES XAEa glon] AFHA] A& o7 ey T EHo] ggloy HuAoz faFe] nAAo}s} o] o)A
T QT QHBR)E FANNE Bolel BUAR fEzd & =5 MUER A 59 wne) szl A2 gl
oA Wy Eoly 7 muel tjaa Awe] weh &3 A A kAol wEETto] WEe] gl o] UEhs F
& EES9Uh HuangBlS vl Eeo] wne) vigky 33 OIS Stk 7iEe] niEEEe] WAL Ajnre) e
9 f5gel Srsh gEREE pab) g8 FAsae = Al VAR fdAole o] WEel sealingEAF
Pohw teae AHAE A8 KR, A A B A dRTESS wne Sydio Rty A4
Al sl Beh 923 o 29 5 sealingitAlE THASHE
I o % s otk oleld FWAe Wue) wpEA, FHEA
A P 58 AT 4+ A8 B ol fuAols WElEeol
B wAIgk Aloj& 7hsstAl & ¢ Slrk

*

Corresponding author E-mail: hkchoi@changwon.ac.kr



588 MA4ZHT (27¢ B)

[ S521A 1 |

B A7 HEEge] WA Fad A l

2.1 oA A
HElSgto] WlHE= t]a3, ~g(raae] 3ds), e
%;zﬂ AE 2 A5 olou:] tjAaz AEl] FAZ0] o]
o2 Aol H (double eccentric type : offset) W E O]t}
32k o FEs WHe RS Fig 13} Atk Tl
st WE A, ANEZR S gR1etr] 918 CATIA 3
A mdy AZEO)E o] &3t Ao ALEE =o]7]
flte] WHOl -1 Ayt taAd] AARG F7]
wizol]l WiBE e} shRulde] s ges WiHo A
v ggste] 998 AASIATE Kimura 5199 AEEHE
Fzste] WEEA A5geA | B AREORE A7
34u)(34D) 2] Wi
2 Qg WiB o)X FAgel FME WAsIATE Egh

B8 g FEs

(a) Without offset and with offset

&% 34D | EH%F 46D

(b) Definition of numerical domain

Fig. 1 Geometrical and flow parameters for butterfly valve

(b) Cross section

Fig. 2 Grid system configuration

B oAl Agd vz A=z 10°014 §0°7H]
10°5k 2 27107 s Eae maesgoh

34 ARAE MAE AR R Azt @7 whe) A
Sk ol Tzl AE, FAFRES FAdo] Hska I
AEEe i i AxAe] 950 Teta AAE o4
ATk %A A S(viscous sublayer) G HYH o Hs)
7] 91l M AAzz1o] A8H= AAM Prism AAFE &
FAZAT HMAR Nodew WEF 86t ZHollA 91mted 74
AR FAFAC Fig 28 U239 A%zt 300 we] Az}
AE YER Zlojth

w‘LoﬂH~ PTfrss 2
9] Re ynolds + 863,0000| 22 W7

v MEAE Sfos wWuslE 23k R
gk o So] rhssittaL

1m/s§—_ E =
ot ‘dwET_‘?_":—i_lE
ol g Wl

44 k-o SST S AM&-319]

Finleold 148 9184 Rayleigh plesset modelS A3}
otk = AupAAe] 2Kresidual)7b 10%0]317F 2w}



—(pl;) =0 (1)

oo 1
d oP 0Ty 5, —
2 (yUuUu)=2L — 2 (puu. 2
az; (ol J) dx;  ow; Ow (pu7u‘7) @

3) k-o SST =H[10]
ko SST Ed2 AAZ UFolME ko Edo] A3,
Aol AE ke o] stk Aol Akste], L
H(blending function) F,& o8 + Wi EES Z3s
glolt), k-o WirEddd £
F)S #3to] ko G

td

Lt

ottt Mo
=

it

o

>

ox,

i)

=

4) 7)o} 2l (Cavitation Model Theory)
Volume of Fluid (VOF) Rayleigh Plesset Model-& A}-&-3}H
VOF E&l2 th53} .

d2RB+§(dRB o, 26 _ PP

= 3
Tag 20 dt Py py @

7NN, Ry WE W, P EREIRE p e A
% T8l gt 7|9 AAAlele] mwgol,

24 A=Y
HzAlol A4 om FAR salelel A
7] Slahde NG WY T avE e
ug 2ol AalAel gk Wb AN &
%L

%
1)
o
N
o,
_O|L
32
U

o
-
2
rir
o
>
2
o

©,

N

(27°E" S) N4az=FZF 589

SH71A 1]

3181 29 BN HE

w AellA s AFEE Fusly] fls) WE
arjsh P 24& Agshs F2F 2489 FF AFCE
o]gste] & Ao WHok= A7|7h vhEATE AAL A 8AIE
o AAfrEAet sAAge] 2 Ao sAEs g vl
wste]  Fig. 3o Yepilth B fgATE v 34 |
SI(ANSIISA 3 S75.01)[12]0] 9] Aejoll whel 4] (4)9}
2o Now FHH.

Q@
VAP/IG

Cv=1.17

rir
Z
s
lo,
>,

o714, Q& F¥m'), G HIFY], AP g
oF Tz Ao 2ui(L=2D)%) F3} WE FFO
s A7) 6ul(L=6D)Q] el o] e Ai(bar) oIt} o] 7]4]
& WEAEAA U] AE HERit

Fig. 3004 23148 Faf ARte WHHFFAFE AL
AsdlolElsh 719 Akl ehtar gloms @ e
A E BhgAdol glrkal skt

6000

E\

5000 L —G— Exp [TOMOER]
—— CFD

4000 -

3000 -

2000

Flow Coefficient {Cv)

1000 -

10 20 30 40 a0 60 70 a0 90

Opening angle

Fig.3 Validation of numerical method
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Fig.4 Comparison of velocity distributions :(a) without offset, (b)with
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Fig.5 Plots of the averaged velocity at cross section for a=10°.
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Fig.6 Plots of the flow coefficient(Cv) for a various opening angle
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