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Development of the Fouling—-Controlled Ball Valve
Used for Gas-Solid Flow
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ABSTRACT : Developed is the new gas-solid flow ball valve where air injection purging concept is applied for
the control and the reduction of particle fouling. CFD analyses are conducted for investigating the interaction
between gas-sold and air injection streams and the fouling phenomena in valve, and the analysis results are reflected
in the design of valve geometry and air injection condition. Through the actual tests on designed ball valve, the
present valve is shown to be superior in fouling reduction.
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Fig.1 Schematics and gas velocity vector of

cylinder-type valve

SECRIES I
ofel$-g Ax gt
1=

2
AL WE RN FIEAPFAS A g
ohoES E oUno fAgSE AY 7Y % e
AFE Hrhskel WB A6l sty S8 i
AGeA HAPPAS AgSET, HAY Bo 3
9 54 432 53 AFsgch o vebrt A
B4 ARsS2PE B Avold AtE 2 W)
sew @Ae APAIE o U BRAQS o
F Al



183

2. Weo| M7 ¥ Y

2-1. WH AA

Sz gt fof O ox M
o, N, 2
= jlz " LN
E g o 24 mﬁ
P LT S r
an J]N' :—*“‘4 - E -

— m:
&:5’ R R A
8 g g [Ty
ru =) Oﬂ:
LA o
= i
o e "
iy - i
@ oo
oX ook
1?
iz 1o
m
L o
0 %
ox —u N
LAY

B
o
k)
f
)
_>‘i
O
_L:

A4, uﬂl:l_,] closed J] =
oz A3 pxE/ Adr 1

dAe 79

(o)

s

head Aol i

oft 2 o

2w g

o
N
N

>
>,
ol

o] WAyg}. o g

mi
Ty
=
e
41:
o
iy

r |
lo ox
o to

or 4z
Jo
fru
1o
rr
gl
i)
iy
An)
Jo
2
oftt
Lo
N
_C:L
L%

RS
o

[‘1(_04
)
0
|o
fru
oL
N,
ofr
ol
N,
o
%
>
i
>
'y
inj
oft
frore X 12 o e ri

7HA

e 2 Jo |z
g 3 M
w5

gm fr

=

% 8

QL

32

)

to ok rr
g
N
rie

>
o
ol
38
> 0o e
e
[
off &
A
M

o ox £
ofo
HJ

e

ol
==
w
)
(e
o
0%
0%
o

oft
ol
=~

%

LUENT codel6]2 A}
o lojA diol <3 &
standard k- e modelS AME3I T, 7F29] R
%"ﬂ met FFole £ AR ATE AS5e]
sl 4 discrete phase Ed-& AME-3FATE olwf Y=}
10 xm o] FY3 Afo]2E 7HAE AR 7}
b BEe wWE YRS AFS
} st A TH6)
A A B AFolxes E i
o s F)rumq o ANGH A}

aj

o M fo do ff oo do Ao B Mo
ol
32
v
2
r>4

_?LrlO::

wn
a
o
O
=
oo
a
=
e,
m{o

F A1

ke
=
:‘oﬁ l"j

o o offt o>’
oftt
_%

=
a2
N
w H

Gas out

Fig.2 900 turning flow path of ball valve

Table 1. Properties of gas and particles
Item Quantity Remark
Gas flow 0.003 Na(81.0%), SiH4(2.7%), NH3(6.5%),
( kgls ) ’ Ha(6.5%), PH3(3.2%)
. * Solid-to-gas loading ratio = 0.1
Pai“g‘jsfﬁow 0.0003 | * 90% of Sity in CVD process is
g converted to SiO particles
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Fig.3 Velocity and pressure distributions in 900
turning section
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Fig.4 Flow pathlines and particle tracks in 900
turning section
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Fig.6 Geometric configuration of ball valve

Fig.8 Velocity vector and particle tracks in the valve
with no purging

Fig.9 Velocity vector and particle tracks in the valve

with purging at 0.2 atm
Fig.7 Three—-dimensional views of ball valve

Fig.10 Velocity vector and particle tracks in the
valve with purging at 1 atm
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Fig.16 Effect of purge flow on the deposit rate
of solid at 250C
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Fig.17 Effect of purge flow on the deposit ratio
of solid at 250C
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