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Analysis of Flow and Performance of Regulator for Clean
Gas Supply System
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Abstract : In this study, flow characteristics at the regulators, which is very important for clean gas supply systems
for semiconductors and LCD industries, are investigated. Numerical simulations are carried out to visualize flows

at regulators for several flow rates and to investigate pressure losses at some parts in the regulator. Velocity field
at the regulator along with the detailed velocity field near the spring and near the valve is shown. New regulator

models are proposed in this paper, and numerical simulations are also carried out to visualize flows at regulator

for several flow rates, and to investigate pressure losses at the parts in new models. Pressure drops a lot across

the valve seat. Pressure drop increases as mass flow rate increases. Especially for small opening, pressure drop

increases rapidly as mass flow rate becomes large.

1. M 2

=8 ©) Bl (Regulator) = A% 839} £ 72 1E
THET 1YY JAE AFEAHY dEd w %

et YA A5 HEZ Fr A 87

O

ol
y

BIAIRY AR7LaE Sl wste] mel 73w}
F2gS FAG s Aol B e olele)

(¢

o

2 i o 2 tH ol b ot w2

g dge nge BRHH 72 AHEA
DES HP3) e, W fRoz ¥
£ Aolth. 53] 34 2we Agaorsit w
A A AR ) TFTLCD e 4 27
A Ak BFE aEe THSEE BrHos
He8e 8 PEYAE BTSR A4 e
P, 4B B e RE 94 e 3

= &gtk

ALBAAAAD) 1 TR0 7| A T
E-mail : obkwon@pknu.ac.kr, Tel : 051-629-6136
A S ey

o)A, A9 1 BAU ek

g AR A

Yol 7R £H, ARREE o4dF
o) AHg 27 22 Pelol wet ge

FolAEd TR EYL

g 2 2=

t}o)o] & (Diaphragm), Z~=Z%(Spring),
Main valve)2 F4 o] Utk thojoj =)
< 2AHARES A4S BAS 2 AR
ol whet AetE FA oA HlERE
el 7HAF-(Sensing  element) il
It 2T 2AFHAES dH)E AAse
AL 2N, 2y Y5 rigel wek dAHSA W
FFste] mE Hxzdol

—~ =

=
>
o
2
Hy

o} wol¥ B2 (Main valve)e 7}29] E2& Aols}h
7] Yt AozA WHe dY HATE AH A5

B2 Ao B (Restricting element)&}i 3o},

,13,



7t 244 dEdelHe #F B A

/\ T
; @,/ t
EA @)
§ L
®
D
@- |
~ e, | (a) whole
~
8 | JO
@ 1 4
\6./ !
W @ | B
®
&
(D Body (2 Diaphragm @ Load Spring
@ Bonnet (®Seat Holder (@ Seat

(b) bottom

(©Main Valve & Valve Spring @ Valve Bush Fig. 2 Grid used for the simulation (Type A)

(0 Thrust Pad @D Adjusting Screw
@ Con Washer (@D Handle Net [ Handle

Fig. 1 Schematic diagram of regulator

2 dyddMe @4 AdEn e dZdole

£ AlEE ]LEE Wi 43 Wiela 2
Aste HHELS Fopsta, 72 HAlA 2
e B2AAS Sﬂés}@l Az Feiel AHE 9
gHoly NS EHeg

2. TX|AIE20|M

(a) whole

Fig. 2(a)= 71€ @289 +4 AEH|A

= A% AAE el AolH, £59 Wt 2

HAE o qiEHE Jdgde 45 IATAA

3, % AASE °F 5000007401t Fig. 2 @2

gole sHREAM FaFAA F9Q0 WHBEH(Valve
bush) ¥ AAE st Uebd Ro|oh

ARkl AMEE AR AL FdE HIEEA

FAS AEER, FFHFEAH o] AMEEHAoH,

% ¥RAE E7) 9 392 FEAe] s o
FLUENTE AH&-3taL, o] Z2 a8 {3A14 Yy (b) bottom
< 7IEo R 3t Ui EE\J_ B 30 R BHIA Fig. 3 Grid used for the simulation (Type B)

_14_



(a) whole

(b) bottom
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