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A Study on the Phenomena of Dust Removal by the Layout Changes
in the Turbulent Type Clean Room

Abstract : The purpose of this paper is to investigate the removal efficiency of fine dusts as the configuration
condition of machinery and equipments in Clean Room and to analyze the flowing behaviors of fine dusts as
the layout of Clean Room. The layout of the Clean Room was classified into side layout type, 2 center line type
and center concentration type layout, and the flow rates used in this research were 0.22m/s, 0.44m/s and
0.80m/s. Dust removal efficiency as layout change was decreased 37% for side layout type, 31% for 2 center
line type and 20% for center concentration type layout at the flow rate of 0.22m/s, compared with the state
without machinery and equipments in Clean Room. The efficiency was decreased 42% for side layout type,
22% for 2 center line type and 8% for center concentration type layout at the flow rate of 0.44m/s, and
decreased 20% for side layout type, 18% for 2 center line type and 10% for center concentration type layout at
the flow rate of 0.80m/s. According to the result of dust removal behavior, 0.3m, 1m and 3m dust except for 5
um showed the higher change of the behavior in side layout type than in center concentration type layout due
to the change of air flow. It was confirmed that removal behavior depends on the layout of machinery and

equipments as the dust size decreases.

Key Werds : Clean Reem, CFD, layeut, remeval efficiency, dust, machinery, equipsments
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[Fig. 1] Aerosol dust size distribution of dust sample.
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[Fig. 3] Photograph of model Clean Room.

AT Fephes AAsgc B4, S
Layout& ¥I3h41717] 913 2hiehieh 2 5= Sdal
SAHIEE 1YS AL} AT,

el FRAE RS PRAVY) SRR R

A= [Fig, 419} 2o] &3t r=a) dAst

% 1o

% ARE =
A8} 4= Q)= =2 Solenoid Valve?} TimerS ARE5}o] A
bt o EE Ao st BAERS A& = =

A9 Skefare] e AMGIIALE BAYAEA

o
5}o] Dust Counter Model GEO—o(Kanomax)Z At
8310 0,5um, 1um, Sum, Sum 712] UAE SA3}I3L]

]
|

Control Box

Timer

Thust Floater

/

.\
.

\
Solenoid Valve

[Fig. 4] Dust floating apparatus.

2.3. AFY

ol

FTHNTH2 SUEH A 2 AR E SRl A
7} 7

7S Fasfsie e

s
o
ol

>

o

o2 9] el QA S A
R A1lo] % o]l v
ofu] WA GS W FATFE Al AYE 1

O+ ow

rir

Eu)



o} thefgt 7APA] 52 AN BA O R AR
e =A AR 71 wol AREAL Qb= vl Ejolth, 7]
A5 AR 853 Y= e Sl AN
E31 Q= 75 0.22m/sec, 0.44m/secE AR 0H
T AE gels) Bkt ejd e TAGSS

0.80m/secE WAAD 4 UES AEIe] 2 fd

N\
o2
N

[
)
of
>
™y
o
Shs
2]
ot
o
N
N
=
fu
oy
B
)

2 K

&
<
B
o2
1%
o
>~
&
P,L
9
(@]
DO
BN
=~
Sh
Y
;111
(o]
N,
il
DL
O

ne

7} Layout¥} {10 ot BXRIAAAZEE off 3] 5
3 AR 0] 4o 102 7R 108 Sk o
Astglon oF 53] whEste] F2IUALS] AAA]

ZAstelt. SAAE FYHY EXER7A
50cm Goizl 9l2]oll AAR 45tdlE o= Ak
o}, & AgdojA A3t Layout FEl= [Fig 5~71%}
Zro] w2 skoirt,

ES A f52 alMdat] $isto] 48 CFD 4~ZE
glo1e] tel FLUENT 6.0 ARg3lo] Aol ofgt
Zzte} wlastarat shoict,

Inlet 27O ZA] AFE Flo] F13k FA|Q| Bt

(BTN

tlo A
ofr

e B

4291 0.22m/s9} 0.44m/sE FRO™ ESH GAMBIT
< olgate] HElS JEste] ZF el 109] o)4ke]
AR IS A A8

AF7H] JFAARAL G2 sk
SARAL e, S drIges AAst
o} B A o] A ojn mdlofE T 4= gl
= EAolng 4Rrde 22 high Reynolds

number 0] 2$5HIR U9 ATl 2

N

ofi
R

2,

T () °1°Tav



Vol 41

A
=

17|

b

== @
.
=S =
3. AEZT Y 24
—

(= T1°
= o
N2
ot I
o o
oo
M X
o

ul

=

é

715559 ezt thE viA e R A WAL
AOR et

[Table, 22} 7] 0.22m/sollA BHE ] 49 71%
10000 classoll =E=l= AlZto] 15124 Flojokeo]
Sle 9 102 Hoh EAAARE] 37% HathE &
F9l%len 13227 Aad OJ HAed2 EAAAR
o] 20% 71—/\o}oﬂ oU:] }2

AL}, 0.44m/solAt= 01 42%, T329%
o] 22%, TUHTH ] 8%7} Aaste A & = 9
o}, 4 0.80 m/soﬂ*t 27y 20%, 18%, 10% A4S
45 0.22m/soll4 9] ERAAAZES -

o

%
rr

W

[Fig. 8k [Table 215 =AI2)eE 202 S2EU ol
&9 ek 71A19] f5 sl weh e e dEd
O]+t A|A AREE VERH A
o] A8 gl= 5ok e HHXF% Sy, S42¢
3, TYHTI o= wjAsklh, =3k 7149|715 wst

= 0.22m/s, 0.44m/s, 0.80 m/s= %ﬁ}/\]ﬁ ﬂ%]%lﬂ

o

1o
Sh
e
N
N
R
(@]
o
(@)
(@]
Q
jav)
n
0
2
=
I
i
I
’I
L
~
tlo

I\
ol
ol
oL
8
o)

_'
5 20 2 Side layout
o 4 m 2 Centerline
u 150 # Center concentration
0 Empty
100 |
50 |

0.2 0.4 0.6 08 1.0
The speed of a current (m/s)

[Fig. 8] Dust removal time for each air speed of current.
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[Fig. 10] Y—direction air flow for center concentration
type layout by CFD.

[Fig. 111 Z—direction air flow for center concentration
type layout by CFD.

[Fig. 12] Y—direction air flow for 2 center line
type layout by CFD.
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[Fig. 13] Y-direction air flow for side layout type by CFD.

5. 22

bl

2 dtolre SdF<] Folokx Wale] thE Z4A



A B4 wastel 2UE A L /AR A EOPISEESE ) SEER) AEMNE Fo=
o] Holola 248 IS SHoth 0|2 1ishA won, 0.22m/solME _*E*u|9| Q20| o5 NS
= = v 0| 2 xl0|2 2Ct, EBE 0.44m/s0lME 2izte| oo}
# Z4% A} o3} T2 AES A 0| s XIS HHUOM, 0.80m/sHIAS |0[oFRE Al
ZERI0[7} 742 QURULH,

1) SSUHOIM LUE 2FIQ| MAARK2 4] & 7|AIFXIS|

ZojoFRIt 7IMI2l F&0| Qs FEE e RS Y

o = M o
Ao, #ojopR Hatof ME BEM7ESE2 2 VM & o] 4% STEU SLF0| 2 AFHY0| Lot 7|72
20|M ZSUREH ) ZU2EY ) HEHS +O0F LI SEE Wollsln ASS L o AACH 8 24219 2|ojot

2) 7|IMIF40| Hato EEE BAHA ARIE EFet 21t 2%

HM7HE82 0.22m/s, 0.44m/s, 0.80m/s<

4o
1
2
>
ofn

T () °1°Tav

& 251

=

_k
ol

37 |¥EATEE, S7IF™HHE K23, pp.1~17, 2002,

2. Muller environmental designs, Inc. "Principles of air filtration," Technical Brochure, pp. 2~3, 2004.

3. Chunxin Yang et al, "Experimental Validation of a Computational fluid Dynamics Model for IAQ
Applications in Ice Rink Arenas," Indoor Air .Vol' pp. 1~3, 2001,

4. Gilliberti, D, F et al., "Gas Cleaning at High Temperature," The Inst. of Chem. Eng. Symposium 331,
pp5~6, 1986.

5. Destephen, J. A, Choi, K. J., "Modeling of filtration processes of fibrous filter media", Separation
Technology, 1996.

6. Kim, T., Yeon, "Indoor climate design based on CFD Coupled simulation of convection, radiation, and
HVAC control for attaining a given PMV value' Building and Environment, Vol. 36, pp 23~28, 2001.

7. Wilcox, David C, "Turbulence Modeling for CFD," DCW Industries, Inc., pp 3~6, 1998.

8. Wei, Zhang, Chen, Qingyan, "Large eddy simulation of indoor airflow with a filtered dynamic subgrid
scale model," International journal of heat and mass transfer Vol. 43, pp 6~7, 2000.

9. Versteeg, H. K., and Malalasekera, W. “An introduction to computational fluid dynamics : The finite
volume method,” Longman, pp 12~16, 1995.

10. J. D. Chung, ‘Process Evaluation for Current Ceramic Filter and Granular Bed Filter for High
Temperature High Pressure Application,” Energy Engg, Vol. 5, No. 2, pp 5~8, 1996.

1. J. D. Chung, ‘Experimental Results of High Temperature Bench Scale Dust Removal System using
Ceramic Candle Filter Environ.” Eng. Res., Vol. 2, No. 1, pp 6, 1997.

86(87






