NMSOONIUUS:UUNS:DNIEOTNA
Air Distribution Design

Tas: David A John, P.E., Member of ASHRAE

ASHRAE Journal, May, 2013

a a a v € a (4
LLﬂaLLa%LiEI‘lJLiENIﬂEI: A9, LUANUD 'J‘Hvi']ﬂim

AAITIAINTINATAING AMIFINTINAVEAS Qma\mscﬁumf‘mﬂﬁﬂ

dl dl o >
MR ULURIINIAITIIUNFAYADENNIE
wndanidasy 9 ddewansznuiuiaangy
DONULUUIZULNTNIZANLDINFURDINGA o
4 4 © 1
§2070 WAZAUGANHIN NMIURLULUAIANINE1IH
AAVHLLWDLANANNUADAAIUATAUNIN YD
v Ly A
FNNTWIRADH UNANNDATEITIANITURIULLAS
YDINNIIATUADIFLDIALATLNLINVBY Institute
of Environmental Sciences and Technology

(IEST) NHA8NIIWUIUIZNNUDIAINTBIDINE

Uy HEPA was ULPA

nasdnBuiava:aanuulBAoay
qmamﬂismaqLiwﬁﬂazﬁﬂmmomﬁ@%’u
YD DIFLD1ALA IR A LU HaIREDIATY 100

WIDMBIAZDIATU 10,000 é’aLamé’ﬂﬂdngﬂﬁmu

4 UnAOINBIINIS 1sar 20

lae General Services Administration (GSA)
Standard FED-STD-209E G9@Laainueig
YInnzesaumandume 0.5 um wialvand
dld i & =S Yo U
Adagluaine 1 gnuneanwe deudhnisldday
1 dy >3 6 v 1 1 v 1
wandazdsasdldoruadagianiienane uelu
) a U v a | [ v

anuduasediulagnanidnagiadunemsuan
1ag GSA 2001 eueuzinaeg IEST Working
Group CC100

waztNaldunInawn FED-STD-209E 7ign

4
anian IEST @eléSusaumsneain GSA v
%ﬁ’]ﬁ@u%ﬁ@m%’wéwﬁm%’u FED-STD-209E
atulnalduuzsinldily 1SO 14644 Cleanrooms
and Controlled Environments (14644-1

Classification of Air Cleanliness, way 14644-2 :

Specifications for Testing and Monitoring to Prove



Air Distribution Design

>0.1pm |>0.2pm [>03um | 05um | >1pm | >5um | .
1SO 1 10 2 g
1S02 100 24 10 4 2
iSO 3 1,000 237 102 35 8 Classi _ |s
1IS04| 10000/ 2370] 1,020 352 83 Class10 |8
ISO5| 100,000 237,000 102,000] 35200] 8320] 293 Class100 |o
1SO 6 | 1,000,000 237,000/ 102,000 35,200 8,320 2930| Class1,000 |
IS07 352,000] 83200 2,930| Class 10,000 |t
1SO8 3,520,000| 832,000 29,300| Class 100,000 |&
ISO9 35,200,000 8,320,000] 203,000 Room Ar |3

Table 1: I1ISO 14644-1 cleanrcom standards.
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Intended Dust

MERV — Average |Particle Size : T - -
Standard 52.2 SS;:ot Efflmency P ——— Ranges Typical Applications Typical Filter Type
andard 52.1
Residential/Minimum; Light/ Permanent/Self Charging (Passive),
1to4 <20% 60 to 80% >10.0 um Commercial; Minimum/ Washable/Metal, Foam/Synthetics;
Equipment Protection Disposable Panels; Fiberglass/Synthetics
Industrial Workplaces; " i
508 <201060% | 801095% | 31010 um | Commercial; Better/Residential; | ' '°ated Filters; Extended Surface
. R Filters; Media Panel Filters
PPaint Booth/Finishing
Superior/Residential; Better/ " - .
9to12 4010 85% |>001098% | 1to3pum Industrial Workplaces; "°’*S"pp§i“?;”g:ﬁ‘§rme’£“'gm Box;
Better/Commercial Buildings 9 g
Smoke Removal; General Surgery;| . . R
131016 701098% | >951099% | 0.30t0 1 um |Hospitals & Health Gare; Superior/| 199 CS°"’ Sariekige; ok BoxHon-
N - upported/Pocket Filter
Commercial Buildings
17to 20* Clean Rooms; High Risk Surgery; N
Removed from Standard Hazardous Materials HEPA; ULPA

This table is intended to be a general guide to filter use and does not address specific applications or individual filter performance in a given application. Refer to manufac-
turer test results for additional information. *ASHRAE does not have a test procedure for HEPA testing and has dropped the MERV 17 to 20 dassifications; JfANSI/ASHRAE
Standard 52.1 ranges are provided for reference only. Standard 52.1 was discontinved as of January 2009.

Table 2: Table 1 from NAFA User’s Guide for ANSI/ASHRAE Standard 52.2-2007.
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