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Study on Airflow Fields in Line-Type Cleanroom
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Synopsis:

In order to improve the airflow fields in a line-type cleanroom, ex-
periments or numerical simulations were conducted, At first, the
outlet airflow from the air supply unit was studied. The outlet
airflow pattern is recognized to be much improved in terms of uni-
formity, because of usage of flow passage-adjusting members,
Then, the influence on room airflow patterns was investigated in
terms of the shapes of air supply outlets, through two kinds of ex-
periments. Several numerical simulations were carried out as well.
Rotating streams or rising streams are not observed in the line-type
cleanroom, and it is understood that airflow patterns are more uni-
directional than in conventional non-unidirectional ones, so that dusts
and other contaminants are removed with airflow effectively. The
clean-up characteristic’ was validated to be exceedingly high. It
is possible to afford cleanrooms of even class 100 (Federal Standard
209 D) with simple equipment.
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Table I Main specifications of a line-type cleanroom
Item Specifications
Room dimension {m) { 13.1(W; x9.2(L)yx2.7(H)
Degree of cleanliness (0.5 pm) | Class 5 (Federal St. 209D class
100)
Temperature () 23+2
RH (%) 50+10
Quter air intake (m?fmin) 24
Ventilation {times/h) 73
Number of workers 10 persons
Indoor pressure (Pa) 19.6

Fig. 1 k BRS—BINORIND L5, BEMITGRES 5 -
MR ER L L, EAEKRLER - LT r ) —v2zy b
(CUy &, BRAER - BReT2L 0 EE - BELHET S
=F7avite—azz, b (ACU) &, BHES L RTHE
HENZEMCEE T S5 122, + (SU) KmEYERICEL,
BT =, F (CDUY 22 T b, =7 2 e —n
==, PORENCILZ » v, HEPA 7 s v x o fhic n e — &,
EHl=z A, MERPFZTRTWE, THOF L7 4 A2 58T
WA FhAcEMNESIIERT, S5 0ATh-BERAAR
E—RREE - BEEANS TR, 22> HEPA 7 ; A 2L HEE
B EABRESRTHERETEAY, LhHolOfcERIhiy
TiAaz, MCBHEERD, ks, 2V vo s, MY 2V
& HEPA 7 4 A2 T 6h T T, it Licmgr @y
e 4=, biC#MRS,

IO XSRS - REBATHL S,

- BADESOE RS D
CIBEA DR BB ED T v = v 2 2 A VB
- BMOEESELTES
CERE AR SR AA U
- THIAEE L

/ Air supply unit

Heater

Clean unit

Afr control unit Humidifier

Photo 1

Line-type cleanrocom applied to manufacturing elec-
tronic components

V=T o THERTHE

Y DEERD D, BERET 5 A 100~10 5 (JIS BI20: 5~
8 DLonERCRETE, BT - HEES, KL ARLE,
WS TELFEBEIR TS, Photol 54 vR2 1 —v i —
LOFERFAYTT,

3 LFPHTSAAy FOOOEHREHL

BEORPCHERY B CHG RIS IRER» Lo L
T, ERTORGERBRLELEB L2 v a2 5B5 T T
TORBTREACEEY 2hS, L, EHo/EHEOSYER
CETLZHEVERo 7 taboREok el LomclT 28
EREYA LV LY THD, AT, DEREECASRED
BEVDFEIRDBECE, BOoERETER ok Loy
OB b2 EXA—BC{Thh Ty 5, LaL, K&k
EAHRESELZDHNEOH A2 B hd@AWEFILIA
Vo RFFOERNZAPEI GBS, 2L DEBEGEZ Finb
OFEOR N LameE—td5 s LB B L LT
Hh,

SAVRIY — v A—ADHFFT L2, tHBOIROKEHE
Lame >0 THEET Lo, Fig. 2 iRadhaesrsy — v

Clean unit
Air control unit \ tmm}

Exhaust inlet

Fan

C i
\ e
_______________ ' ] 5
_°_° o o s o et |
c ¢ © 0 © o o L=
=
________________ =
r o ©o o0 o o © o ==
=
Horizontal sectional view
G700
Air supply unit
a o ] o Q =} o =
[o] [o] o o o o aQ o5
0O © © 0 0 0 Ot =
o) c 0o o © ©o o =
6 & o ©o o o o =3
o o © o © © o
o © o ©o 0 0o o =
? ¢ 9o o 2. ° =9 @ B
IS R O Y NN
ann 700 700 700 900

\Couling coil

Fig. 1 Schematic illustration of 2 line-type cleanroom
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Fig. 2 Configurations and measuring points of the experimen-

tal line-type cleanroom
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Fig. 3 Air velocity under the air supply unit (simulation)
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Fig. 4 Air velocity under the air supply unit (experiment)
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Fig. 7 Velocity vector plots of the line-type cleanrcom, A-A’
plane and B-B’ plane {simulation)
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Fig. 8 Velocity vector plots in the center of the line-tvpe
¢leanroom with a work table in the center of the room

{simulation)
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Fig. 9 Velocity vector plots in the center of the line-type
cleanroom where air control unit and air supply unit
are connected with connecting duct (simulation)
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