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FOREMOST IN AIE FILTRATIOHN

DESIGN GUIDE FOR CLEANROOMS

Cleanroom Design’

Air Filtration Products for Science and Industry

cOAE A | AmrLowpaTrew | AR T A e

ISO CLASS 8 (100,000) Nonunidirectional / Mixed 1-8fpm 5-30

ISO CLASS 7 (10,000} Nonunidirectional / Mixed 10-15fpm 30-60

IS0 CLASS 6 (1,000) Nonunidirectional / Mixed 25-40 fpm 125-240
IS0 CLASS 5 (100) Unidirectional 40 - 80 fpm 240 - 480
ISO CLASS 4 (10) Unidirectional 50— 90 fpm 300 — 540
IS0 CLASS 3 (1) Unidirectional 60 — 90 fpm 360 — 540
IS0 CLASS 2 Unidirectional 60 — 100 fpm 360 - 600
1. This table relates cleanliness class to hoth the average air velocity in the cleanroom and

rate of air changes per hour. The range of values listed is a consensus of existing practice
and is not intended to indicate design. It is up to the designer and end user to amive at a
value either inside or outside the range that is consistent with project needs. Generally the
approach is to the higher values in cleanrooms housing a relatively dirty process or where
the cleanroom garment program or discipline is relaxed. The lower end of the range is more
appropriate for cleaner processes and a more disciplined cleannoom gowning procedure.

2 Cleanliness classifications in parenthesis refer to the former FED STD 209E Classifications.
3 Airflow pattem listed represents the more commaon airflow characteristics for cleanrooms of
that class.

FILTER EFFICIENCIES

Cleanliness Class | Filier Efficiency AIR RETURNS

Class 2 99.99999% @ 0.12um Cleanliness Class | Air Retum Design

Class 3 99.9995% @ 0.12um Class 2 Raised Floor

Class 4 99.999% @ 0.12um Class 3 Ra@sed Floor

Class § 99.99% @ 0.30um Class 4 Raised Floor

Class 6 99 99% @ 0.30um Class 5 Low Wall Long Axis

Class 7 99.99% @ 0.30um Class 6 Low Wall _

Class B 99.99% @ 0.30um Class 7 Low Wall or Cemng
Class 8 Low Wall or Ceiling

CEILING DESIGN

FILTERED CEILING COVERAGE

Amount of Filters

100% Ceiling Coverage

100% Ceiling Coverage

100% Ceiling Coverage

100% Ceiling Coverage

20-60% Ceiling Coverage

5-40% Ceiling Coverage

Cleanliness Class | Ceiling Grid Type 3

Class 2 Gel Grid g:g:g':?”e“ Class
Class 3 Gel Grid Class 3

Class 4 Gel Grid Class 4

Class 5 1-1/Z" T Bar Gasket Class 5

Class 6 1-1/2" T Bar Gasket Class 6

Class 7 1-1/2" T Bar Gasket

Class B Side Access HEPA Hsg. g'lggz g

5% Remote Filier Bank

I axlg o Jgl aids (381 SV ity a5 i o Jlos 5,15 coMail oo
imanpayeshparsian@gmail.com : s xSl oy



mailto:imanpayeshparsian@gmail.com

ImanPayeshparsian

96/05/05

:dﬂf o)'b.}‘ C")l’

Page 8

L] coslS S5 8 i

Cleanroom Classifications
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Cleanrooms are classified by how clean the air is. In Federal Standard 209 (A to D) of the

USA, the number of particles equal to and greater than 0.5mm is measured in one cubic foot

of air, and this count is used to classify the cleanroom. This metric nomenclature is also
accepted in the most recent 209E version of the Standard. Federal Standard 209E is used
domestically. The newer standard is TC 209 from the International Standards Organization.
Both standards classify a cleanroom by the number of particles found in the laboratory’'s air.
The cleanroom classification standards FS 209E and 1SO 14644-1 require specific particle
count measurements and calculations to classify the cleanliness level of a cleanroom or
clean area. In the UK, British Standard 5295 is used to classify cleanrooms. This standard is
about to be superseded by BS EN ISO 14644-1.

Cleanrooms are classified according to the number and size of particles permitted per
volume of air. Large numbers like "class 100" or “class 1000" refer to FED_STD-209E, and
denote the number of particles of size 0.5 mm or larger permitted per cubic foot of air. The
standard also allows interpolation, so it is possible to describe e.g. "class 2000."

Small numbers refer to ISO 14644-1 standards, which specify the decimal logarithm of the
number of particles 0.1 um or larger permitted per cubic metre of air. So, for example, an
ISO class 5 cleanroom has at most 105 = 100,000 particles per m3,.

Both FS 209E and 1SO 14644-1 assume log-log relationships between particle size and
particle concentration. For that reason, there is no such thing as zero particle concentration.
Ordinary room air is approximately class 1,000,000 or ISO 9.

1SO 14644-1 Cleanroom Standards

Class maximum particles/ms FED STD 209E
>=0.1 um>=0.2 um>=0.3 um >=0.5pum | >=1 ym |>=5pm equivalent
ISO 1 10 2
ISO 2 100 24 10 4
ISO3 1,000 237 102 35 8 Class 1
ISO4 10,000 2,370 1,020 352 83 Class 10
ISO5 100,000 23,700 10,200 3,520 832 29 Class 100
ISO 61,000,000 237,000 102,000 35,200 8,320 293  Class 1,000
ISO 7 352,000 83,200 2,930 Class 10,000
ISO 8 3,520,000 832,000 29,300 Class 100,000
ISO 9 35,200,000 8,320,000 293,000 Room Air
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With this document we confirm that:

- Calibration results is related to the
instrument mentioned in the first page of
this document.

- All requirements of the ISO IEC 17025
is covered for this calibration.

- The reference standards which are used
in laboratory are traceable to the national
standards SI through DAKKS.

- This calibration through mentioned
reference measuring devices are traceable
to the national standards SI.

- Next calibration date is mentioned by
customer request.

- Uncertainty of calibration is calculated
by GUM method with 95% level of
confidence by the coverage factor k=2.

- This certificate is created in one copy
and does not valid without signature and
seal.

-This calibration certificate may not be
reproduced with the exception if the
permission was given by the issuing
laboratory.

Seal oBlulajl g Lab manager/ s¥dulajl pia fechnical Calibrated by/ u.'é‘».h O 3) l\S J ginsa
Danial Aslani
12
Mehr Kanaz Sanat Co. ks oL LLS ¢ j3Lo lswo « Slols juo ylgb ¢ ol g3

P.O.Box: 19395-4651

Tehran - Iran

Tel: (+9821)2226 9718 - 21; Fax: (+9821)2222 3777
E-mail : cal@mehrkanazsanat.net
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