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Open air cleaning apparatus for clean room
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Shinko Pantec Co., Ltd. has recently delivered several open air cleaning apparatuses for the

clean room, and they are being operated now.

Gas and particulate matter were conventionally removed by a combination of chemical filters
and HEPA filters in case of the clean room, which posed a problem because of low removal
efficiency and short life of the filters. These new apparatuses make an epoch in solving these
two problems. This paper presents an outline of the apparatuses.

 Key Words :

72 BEVAD IR
oA S R
£ % B %k
A2 =C1ERA
w = W =
/T 2 — 5 —
y — o v h
S

£z

REFI RSB TY), BEEmLmss (LR, Tk,

THE), MR, BEERUWKOMREED D EET
B, WIRMTHEORFIRME, W, SRt
W, HAbKE, BESOBMUESR, TYEZT, FYRAF
VT IVEOREESTA, ¥ LY, PV EOPY
) HAPHEFEL TS,

R, REAOBERL, BHINTEORECE 4w,
7)== AREMOBmFHFLLET A MEDTRWIEE A

Clean room

Contamination by particulate matter
Chemical contamination by gas
Image force

Collision efficiency

Inertial parameter

Coulomb force

Inertial force

H5b,

I =Y N—ATIE, #IANTANT— (LEF) 12
LEMANK RO H AR ADOEE & HEPA 7 1 V¥ —
2L ULPASIZ L 2R FIKYHDOHEEN T LN T W B DS,
BREHEIVEL, 714NV —F@PHEWEOMEINH 5,

LI ERS, WANKFOH ARFEGEYE &K
FIRWBEOERERILE 74 VY —DESHGILZEHE L
BRI L AR R E A HERB L O TEDR
Wl xBNT 5,

38 | WSS 7Y o

Vol. 41 No. 1 (1997./9)



Clean room

Open air

Packed tower Recycle pump

B1H BMANRLEEM7O—2 -}
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Fig. 2 Flow sheet of the open air treatment
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Fig. 4 Pressure drop of tower packings
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Tablel Characteristics of tower packings
: Surface area Free volume
Packing (m®/m®) %
Super pack 6P 390 95
Heilex 200 100 93
Heilex 300 75 95
2" Raschig ring 93 74
3" Raschig ring 62 74
1" Tellerette 185 81.6
2" Tellerette 102 88.6
L " Netring 164 86
Polytron A 88 92
Polytron B 100 91.1
Intalox saddle 256 71.5
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Table2 Performance of packed towers
Gas Tower Water Inlet Outlet % Packing | Pressure
Packing quantity | diameter | quantity | concentration | concentration | p,. o6 height drop
(m*/min)| (mm¢) | (1 /min) {ppm) (ppm) (m) {mm) |(mmH:0)
Supar pack 6P 0.21 990 50
Heilex 200 0.36 1700 75
1" Tellerette 0.31 1460 176
500 2150 1210 5 0.1 4.71
1 44" Raschig ring Flooding
I-Ball 0.29 1370 66
L " Netring 0.40 1890 397
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Fig. 5 Operation apparatus
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Table3 Removal efficiency of noxious gases

Mist separator

Spray pipe

Packing

Casing

/Em support

Name plate

Manhole
OQverflow

Pump suction

Radder

Stage
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Table5 Removal efficiency of salt particle in the open

air
Inlet Outlet Removal
Gas Run concentration|concentration| efficiency
g/m’) (pg/m?) (%) Inlet Outlet Removal
1 140 2.0 98.6 Run concentration concentration efficiency
SOx (mg/m?) (mg/m?) (%)
2 220 2.5 98.9
1 0.0872 0.00665 924
1 4.0 0.5 87.5
Cl: 2 0.1323 0.00886 93.3
2 3.5 0.7 80.0
| 18.0 25 86.1 3 0.0785 0.00679 91.4
NOx
9 75 15 80.0 4 0.225 0.00923 95.9
1 3.5 0.8 77.1 5 0.1130 0.00805 92.9
NHs
2 8.0 0.9 88..8
VRIS 700 £/min
AR BRSO BEKE MK (Na*=0.12mg/f, K-=0.1mg/?
Tabled Removal efficiency of dust ’ ’ e
asCaCO;)
Dust (>0.52m) Rk E MAX. 6 m%h
Run Inlet Outlet Removal (FiksDONa*, K& UNR B NH, 28K IZ AR
concentration concentration efficiency
( pieces/ft") (pieces/ft*) %). LT, SOx, Cl,, NO« & DRSPS EE)
1 1558 % 10° 282 % 10° 81.9 HEAoK it pH6 ~ 8
2 1632%10* 223 % 10° 86.3 Na.SO, 10 mg/ﬂ
N i NaCl 2mg/?
3 1225% 10 150 % 10¢ 87.8 NaNOQ; 0.2mg/ ¢
2 0 2
1 1429%10° 248 % 10° 826 _ (NH).SO. 10me/
EHE%k 100mmH:0
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Table6 Comparison with conventional process

New process Conventional process
. Air conditioning
Flow sheet Open air - Air conditioning | ey gir —— unit
Packed tower Filter unit
Performance of Removal Removal
Gas and dust concentration Inlet Outlet efficiency Inlet Qutlet efficiency
in the open air (%) (%)
SO« (ug/m?) 180 2.3 98.7 180 18 90.0
Cl: (ug/m*) 3.8 0.6 84.2 3.8 3.5 7.9
NOx (ug/m’} 12.8 2.0 84.4 12.8 5.1 60.2
NH; (zg/m?) 5.8 0.8 86.2 5.8 5.0 13.8
Dust {pieces/ft’) 1.5X10° 2.3%10° 84.7
salt Particle (zg/m®) 127 7.9 93.8
Running cost (yen/year) 2000 000 15 000 000
4, 2 EEMLH AR, S, 05 um U EDFEEHEERORERIL
FeEE BEF VSP—175 (0) 15 81.9%~878%&7m>TWh,
1750 ¢ mm X5 800 *mm EEHRLS, HHEMTFICOVTIX, SAP ORI
BB|Rr 7 700 £/minX15 m X 3.7V I& . 0.0785mg/m*~0.225mg/m® (2B W THRFEHILL %~
SCS143 95.9% TH b,
TT 300 m*/ min X130 mmHOX 118 1 & Bk A S, EREIEME Lo TV BAHEN ZDREMLEL
SS400%4 WBRINLERIEONL, BB, HRPOERKE S
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FoIEA PVCH NOx, NHs, BERFUCUHER FOREZNRICEN, O
fEHE (FL—F27) FRP# R, 7 - Y- LOEEELEEIA MUCHFSTH S
IAPMENL—F— PVCH ENTEBHFEZ LD,
IAMENSV—F—-F (FV—F>r27) FRPE T 7T v
IR UREF SS400%4 5%, REBRBEFUMGAALZTOELAERETAILIZL
5. MR DD THEFEAE (, 2o, HERFREREORML ) —
HELL LBHIZI6EI0ANSHBM L TWEA, 20 Y- LOFEIRERD, Z—H—%0 6 TIHFREN

WHE R CHRET A MEREHE 3~ RISKT,
Ry P OARLERIL, WMASEE=18000m*/ h, TEEK
it =700 £/min R UFKE=4m¥/h TH -7,
BIXKDS, TADOBREEZEIT SO98.6~98.9%, Ch
80.0~87.5%, NOx80.0~ 861%7)7(U‘NH3771 88.8 % 7»*
FEagoy 1’1719
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