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Undirectional airflow
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AN http://ndn.co.th/Clean%20Rooms.html
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2. n7lnarasaniALLs U Eaululua R (vertical laminar airflow
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HEPA Filter Chamber

e e
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Medium Filter

Pre-Filter

Return Air Grating Chamber -

NN 2.3
N7 11182998 N ARL LU B0 U0 A

i http://ndn.co.th/Clean%20Rooms.html

2.5.2 15 luarasa nIAwuuLuilauw (Non  unidirectional  airflow 438
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turbulent mixed airflow) \Jugtuuuldiulaesialy aynianifiatunieluiesazgniinli

13999 IAEANNAZLANANADNNIANLELNTAIAINANT I AN NA LA AUDIT AN L6
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\asanndnisluasesannianuuifuilon s2AII89ANAZENARIFINIILLLSILEEU A

N 2.4
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UHNELUR: 1 A9 supply air LA 2 AR return air
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L X
LI
flow dostaclas causing adjustment to equipment and behaviour

a flow disturbance to improve airflow
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a) improvement by arrangement

L R A A YY VY VYY 2 R
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b) improvement by structure

YoV oy ¥ ¥ R 2 N A
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c) improvement by personnel behaviour

N 2.6
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Tun1sanRansenUANAAINAIN A [17]
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siansasanNIALLL HEPA intaeldidulaiia (glass fibers) dausiansad
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N http://en.wikipedia.org/wiki/File:HEPA_Filter_diagram_en.svg
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NN 2.9

Rl

Pun: http://www.globalspec.com
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4. Clean bench #an i 2.11 Wlulgefidaniafiazennivatiulngena
FRAN19n17 111a2981nIARINLUIFY (vertical flow clean bench) #17auuaual (horizontal

flow clean bench) uazinazdl HEPA filter Finag] lusiatizsng

Eu AIR FILTER
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DOOR
O‘\ﬁ /' PROTECT
- COUNTER
:, 'i i TOP

FLOW UO ‘_

CLEAN BENCH

AINT 2.11
Clean bench

R http://biology.mcgill.ca/safety/handling.htm
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azpaa@sanilsnuazuaraaseananlfinusadin 4 soudiu veeRen lirulluu@ania

Tnafurunnazilugu o arunsaaenldvaraaisinonglduimaddesazenn s
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AINN 2,12

o
LEBNI12

N http://epwhse.net/

2.8 N1FANLUNTETAUTUANMNALAIAURINDIAZAA

Tunnsldviesazrenn NaRAUIILAZNITLAUNIIAN ] ATABUNNITANTUAN UL
QI U £ £2 v ﬁd val o o ?:.//

29989uandann g linisaruanluies faameglasldinisauunsefuduniuazenvas
vesazarnnnnsguasinandntenldluilaqiiu Ae Federal Standard 209 WAz 1SO
14644-1: 1999

2.8.1 NMFALUNTLAUTUANNALRIAAIN Federal Standard 209 il
mm‘gmmmﬁmmmmﬁﬁmﬁmﬁmﬂLLWéLqum*\i LLﬁ‘ﬂsluzmﬁ‘/ﬁﬂLu?‘ﬂﬂu A.A. 1963 NMIFIU
till % ] £ o :l/ 1 A 1
Hliuiaasazaineeniilusyiudu (class) Taautsmuaunianuin 0.5 Tuaseusalug)
ndnneen il i ueniAdeuilamaefsumsgnuiaive desnldinisdfudsennsguil

o

T A.A. 1966 (209A), 1973 (209B), 1987 (209C), 1988 (209D) WAz 1992 (209E) ANNANALI

v
o

Tnerlafinslduiaeussn [ sagnuIATILAS Aoe AIFN3I9N 2.1 LAAINITAUUNTEALTY
ANare1nnliulgelnalu A.A. 1992 (Federal Standard 209E Airborne Particulate
Cleanliness Classes)
dl = o dl &
WawFaumeuiu ISO 14644-1: 1999 Ha9anLsunmg 1 gnuiAiiums ay

= ' 3 :,/ v a o dl dll o
WeaLvindezunn 35 Qﬂll’]@ﬂ%!ﬁ] 4 2 mmagm@ﬂﬂ@Lﬂmﬂumﬂmmmmmmémmmm
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0.5 lumgau ausuanialuiasinlilaslsysuminugazainilssunns class 1,000,000 ga

1ISO 9
IFI’W?’N‘?II 2.1

ma‘fi'}LLum:ﬁu%ummmmmmmﬁ@m:mmmm Federal Standard 209E
maximum particles/ft® ISO

Class

>0.1um | =02 um | =0.3 um  =0.5um =5 pm equivalent

35 7 3 1 - ISO 3
10 350 75 30 10 - ISO 4
100 - 750 300 100 - ISO 5
1,000 - - - 1,000 7 ISO 6
10,000 - - - 10,000 70 ISO 7
100,000 - - - 100,000 | 700 ISO 8

N http://en.wikipedia.org/wiki/Cleanroom

aNANIT 2.1 1 Kesazenmdusing ) AZHANINE Fasielalid

- Class 10 waeis Fasfiflayniagunn 0.5 luaseuvialvnindn laifiu 10
@Hﬂ’]ﬂ[ﬁi@‘ﬂ’]ﬂ’]ﬂﬂﬁd@ﬂﬂ’]ﬂﬁﬂm

- Class 100 wangiis fasfidayniagunn 0.5 Tupsauvieluandn ifiu 100
ayAFREIN ATl gNL AT

- Class 1,000 el Fasfifaynaaun 0.5 Tupsawialunindn laifiu
1,000 2YN1AGRENIANTNGNLNATY

- Class 10,000 wsneiia Hasfieuniaruin 0.5 lupsewsiseluainds laifiu
10,000 @y AR N ARTlgNLAATHE

2ei19l3inu 11M3gU Federal Standard 209E ildgnandnathadunnanis

Inel The General Services Administration of the US Department of Commerce Tu
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A.A. 2001 wpitlaqtiu (p.A. 2008) SepsiiniglduimsguAsnaegetnandierdiaiiesann
% dl 1 % a 7% a v =) [~ a o
vasareraneaniutuaziesivlueanlignedeld sandaduaonupeduiuninggiu

penanaaadginades 1wy geanuuy §14 uardansginsniminaaiuiesazais

2.8.2 NMFIUUNTTALTUAINKZDIAMIN ISO  14644-1: 1999  LilAgann
o = =< o ) -

NIMIFIUTBITRNATRIANAENIRTgIWTINUA At usazLsving Tu A.A. 1999 B9ANIT
29 NLILINAFIA98N13NIRTFIU (The International Organization for Standardization;
1S0) AslfeanuImnsgIn SO 14644-1: 1999 dwiuldiduninsgiuainalunisdiuun
syAuturesinsazarniinlan eadnliymANUANAN9T8INIATILTRIATE1ALDILAAY
dszind IneseAuduntInazaIn2eaiean NNInsg Ll uiaili 9 s3iy Aam1sei 2.2 uas
A 2.13 TunnsuteszAuedannaraaiianAaiugauainanuaueyna AupAgeqad

ﬂfauiﬁﬁiﬁ”ﬂjmfimqummmﬁi@wﬁwuwl@mmmmmmﬁ ANNANNITN (2.1)
2.08
0.1
C,=10"x | — (2.1)
D

= & Y = oy v =

\Ha C, Aa Avpnudindugeganaenliilfaeseyniafiuaanaes Tuussenig
aial | [ A ] ' aia
PauAWinAL e lunndiaunnteseynARfianTon

N A9 FRLa15sALTUIR9ANNEZAA (1-9)

D Aa aunedaynalueiuluaseu

0.1 AA ANAIN

AN 2.2

N9 UNILALTUAINNAZANATRIHRIAZANARIN 1SO 14644-1: 1999

maximum particles/m? FED STD 209E
Class .
>0.1um | 202um =03um =05um | =1um | =5um  €quivalent
ISO 1 10 2

ISO 2 100 24 10 4



Class

20.1 um
ISO 3/ 1,000
ISO 4 10,000
ISO 5/ 100,000
ISO 6| 1,000,000
ISO 7
ISO 8
1ISO 9

maximum particles/m?

20.2 ym | 20.3 ym | 20.5um

237 102 35
2,370 1,020 352
23,700 | 10,200 3,520
237,000 | 102,000 | 35,200

352,000

23

FED STD 209E

>1pm | =5pum  €quivalent
8 Class 1
83 Class 10
832 29 Class 100
8,320 293 Class 1000
83,200 | 2,930 | Class 10,000

3,520,000 | 832,000 | 29,300 | Class 100,000

35,200,000 | 8,320,000 293,000

IVt http://en.wikipedia.org/wiki/Cleanroom

, particles/m !

n

Airbome particle concentration, ©

Room air

AR 2.13

NN BAAIAIMNANNUEIZIINITUAINNAZRA

¥ v
TUIATBENBUNTALRSAIMNLTNTULDIBUWN A [17]



