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Numerical Analysis of the 3-D Flow Field in a Globe Valve
Trim under High Pressure Drop

Joon-Yong Yoon, Sung-Joon Byun**,. Jae-Mo Yang , Do-Hyung Lee

Key Words: Cavitation(F-5 &), Valve flow coefficient( ¥ B-337)), CFD(Computational Fluid Dynamics), Globe
valve(§-2ZH P H)

ABSTRACT

Numerical analysis of the three dimensional turbulent flow field in a complex valve trim is carried out to
confirm the possibility whether this simulation tool can be used as a deéign tool or not. The simulation of
the incompressible flow in a glove valve is performed by using the commercial code. CFD-ACEA utilizes
the finite volume approach as a discretization scheme, and the pressure-velocity coupling is made from
SIMPLEC algorithm in it. Four flow cases of the control valve are investigated, and the valve flow
coefficient for each case is compared with the experimental data. Simulation results show a good agreement
with the experiments, and it is observed that the cavitation model improves the simulation results.

1.M 2 M2l ¥ Folrl wj$ =7 wjEe] WH WEHo|
A9l ol fAe 3 Z7IgRT dolAA Hu

Mo wig g 52 A9 St B g, o] RN fAE die JIEE SHAA o
L B& Ao 44 7I712M EAoRE W ol3A AAHA ¥ WE FUoR o|FFHUA
(on-off), W3 (throatling), & (non-return), FX LA  FAWY wl22 A F&e A2 #2333, o
(overpressure protection)¢] Y] 7k 71%5& 488 @ Eo] sEgo] ut 7|¥rt A&H oz FAATE
0.9 23 13 Aol WHE oF wIPdNe  olHdF @FEL FTEPHcavitation)olt Frh W
% 758 olfsl WHEA =& A A do  gHFFBo] QD A ASHoz Jxd FA F
SAor sl Wxel npoju(by-pass)Al & H, s2 $#4(flashing) B4e) dAFTE o9} 2
718 2 & th&-(blow-down), 31E|=#|<l(heater drain) ZTEAAY T4 AL WE AHH &4
3 28 Yok (et-down)A 2€le] A EEE WHo oz Rugz got? FEENL 712 YA
ol#d wAQ Alojg Wuel A$ Wy A. Fg Aol AT o He AZ B4 A&How
23 A5 B8 7%

rir

SLooln oy 2z R

+ SFUSE 7IA - BEAGHR
#x gk distl 71 Ag st
E-mail : joyoon@hanyang.ac.kr

o fo o = & N &
B

719k oltE A& FAHEA FAPAE AEHoE

14 SHIAME: R4, M35, PP.14-20, 2001(=2E L XH2001.5.8)



ko2 o hu
4
o
e/
52
QL
N
o
2
'z o
[
>
o
%3
)
o
)
4
p
-0,
gi

T o FFHEL d2sta Aolsy]
Ae A8 {57 M o8 "o 3 E
AA7Zg0l QTFETG s
HZ Hunang, Kim&"? 44 =279 FLUENTE
o] 43le] WE|Zddol(butter fly) WH Tis|A WH
tsz Ztxe Wsle] me 3z1d §5% e 3
stk 28y gubdow g eyt trE Fele
YHo vaf wf¢ A mAt Alojg W s de
AHRE oI Y FEE(Globe)BHE WH 21H 9
%iﬂ H—"r %%‘jé} 7] i g8 fE5Ael g A
&AM Axe mog vyt gk
sk 43 AxE FAS Aol
= xoz ¥ F2u gud g9 &
+& ﬁﬂﬁ%}%’\‘:‘r 54 A4 A8 48 &ia%‘ﬂ
CFD-ACEAZ=E 01%0}319}1 A, AR, W)
*EH 35 fAEoE JMEtn A E TRy
o 2Elw g9 Jwe we g 9d B9
75 % % B 0% 99 A%, H% 29 A% 4
AdE ST A=t 50 %9 25 %
st 3 S-S AT
Az QAL ATRE 2FRE EFY = 3F-E =
W8] 9N =E TR A9 oz 1pro] 4
ARz A4S PP UREEE EF ke 29
& AHgalglen], Qg £we] Bge 918 SIMPLEC
[e]

% do T oox ox i

e

QeI T8 AEHI:
T oleld §F WS Fo) e Aol Byge
4530 %3 Wos SpsEE FRROE LAY

F & ¥H 3 A4 (valve flow coefficient, C,)E
T3] Copes VuleanA?9) §&AlSo] that 2% )
o} vl w3k

2. &% siM

€ el a4 shaA ale WRe fEeE Rl
4 2o 2e¥ 2] 442 54mm oW, Felze) )
=ol we FAZE FHshe eElvad AFst e
A dn Ea7h s €9 AS dH gAY 4T
FEE A 2ol AV EF UiRe & 4000 &
Hu2g FAA Bk B% 99 AE 0% 44
Y, B% F9 Aele 2z 30, 20, 10719 9.7

i)

FHNAXE HMAH, H3=, 2001

200mm

Fig. 1 Schematic diagram of the globe valve
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