EESTI STANDARD EVS-EN 1822-3:2010

High efficiency air filters (EPA, HEPA and ULPA) -
Part 3: Testing flat sheet filter media

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN 1822-3:2010
sisaldab Euroopa standardi EN 1822-3:2009
ingliskeelset teksti.

Standard on kinnitatud Eesti Standardikeskuse
28.02.2010 kaskkirjaga ja joustub sellekohase
teate avaldamisel EVS Teatajas.

Euroopa standardimisorganisatsioonide poolt
rahvuslikele likmetele Euroopa standardi teksti
kattesaadavaks tegemise kuupaev on
18.11.2009.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 1822-3:2010
consists of the English text of the European
standard EN 1822-3:2009.

This standard is ratified with the order of
Estonian Centre for Standardisation dated
28.02.2010 and is endorsed with the notification
published in the official bulletin of the Estonian
national standardisation organisation.

Date of Availability of the European standard text
18.11.2009.

The standard is available from Estonian
standardisation organisation.

ICS 13.040.40

Standardite reprodutseerimis- ja levitamis6igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse stisteemi voi edastamine Ukskdik millises vormis voi
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata.

Kui Teil on kiisimusi standardite autorikaitse kohta, palun votke Uhendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee

Right to reproduce and distribute Estonian Standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without permission in writing from Estonian Centre for Standardisation.

If you have any questions about standards copyright, please contact Estonian Centre for Standardisation:
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: +372 605 5050; E-mail: info@evs.ee




EUROPEAN STANDARD EN 1822-3
NORME EUROPEENNE
EUROPAISCHE NORM November 2009

ICS 13.040.40 Supersedes EN 1822-3:1998

English Version

High efficiency air filters (EPA, HEPA and ULPA) - Part 3:
Testing flat sheet filter media

Filtres a air a haute efficacité (EPA, HEPA et ULPA) - Schwebstofffilter (EPA, HEPA und ULPA) - Teil 3: Prifung
Partie 3: Essais de medias filtrants plans des planen Filtermediums

This European Standard was approved by CEN on 17 October 2009.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1822-3:2009: E
worldwide for CEN national Members.



EVS-EN 1822-3:2010

Contents Page
0T =T o 3
o T 1T o 4
1 1T o o - SR 5
2 NOIMALIVE FEfErENCES ... s e s e an e s sme e s s amn e e e nnns 5
3 Terms and defiNitioNs ... e 5
4 Symbols and abbreviations ... 5
5 Description of the test Method............ s 7
6 Sampling of sheet filter Media.........ooo i 7
7 QLIS A= o o 2= = 1 7
71 [T 3 = - | P 7
7.2 Test arrangements for testing with monodisperse test aerosol.............cccceviniimniiniien, 7
7.3 Test arrangements for testing with a polydisperse test aerosol .........ccccceeiiiicccccerien e 10
7.4 Test filter MouUNtiNg @SSEMDBIY ......cooiiiiie e s e e s nmn e e e e e nnnnnes 12
A R T € 7Y 3T - | 12
7.4.2 Measurement of differential PreSSUre ..........cccooiiiiccciciriiirr e smn e e s nnnes 13
7 R - 1 14 ] 11 4T [ S 13
7.5 Determination of the filter medium face velocCity ... 14
8 Requirements for the test air.........o e 14
9 JLICETS3 T T o e o T T - N 14
9.1 Preparatory ChECKS ......ccciiiiiiiiiiiir s 14
9.2 o o Yo = ] 15
L2 0720 T € 1Y 5 - - | 15
9.2.2 Measurement of the PresSsure drop.........ciiriiiiiiiciir s sms e 15
9.2.3 Testing with a monodisperse test aerosol...........ccccuiiiiiiiiiiii i ———— 15
9.2.4 Testing with a polydisperse test aerosol ... 15
9.3 Reference test Method ... s 15
10 EValUION ... s 16
1 =53 1 (=1 oo 16
12 Maintenance and inspection of the test apparatus...........cccoocimiiiiicirinrncn s 17
Annex A (informative) Example of an application with evaluation ..., 18
A1 Testing the sheet filter medium.........ccoviiiin e ————— 18
- Wt S T €= V- - | N 18
A.1.2 Measurement of the differential pressure ... e 18
A.1.3  Particle COUNtiING.......cccciiiiiii i ——— 18
A.2 Calculation of the arithmetic MeaNns............ e 19
R T € 7= o =Y - | 19
A.2.2 Mean differential PreSSUIe ........cccc i s s s ss s e e e e e s s s e s s s msnn e e e e eessnnsanenesennnsnnn 19
A.2.3 Mean effiCienCY E ... s e e e e e e e e ne e et e nn s 19
A.2.4 Mean efficiencies E g5, as lower limit values for the 95 % confidence interval.............ccceruueen. 20
A3 Representation of the efficienCy CUIvVe ... 21
271 o] e - T o 7/ 23



EVS-EN 1822-3:2010

Foreword

This document (EN 1822-3:2009) has been prepared by Technical Committee CEN/TC 195 “Air filters for
general air cleaning”, the secretariat of which is held by UNI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2010, and conflicting national standards shall be withdrawn at the
latest by May 2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1822-3:1998.

It is dealing with the performance testing of efficient particulate air filters (EPA), high efficiency particulate air
filters (HEPA) and ultra low penetration air filters (ULPA).

The series of standards EN 1822, High efficiency air filters (EPA, HEPA and ULPA) consists of the following
parts:

— Part 1: Classification, performance testing, marking

— Part 2: Aerosol production, measuring equipment, particle counting statistics
— Part 3: Testing flat sheet filter media

— Part 4: Determining leakage of filter elements (scan method)

— Part 5: Determining the efficiency of filter elements

As decided by CEN/TC 195, this European Standard is based on particle counting methods which actually
cover most needs of different applications. The difference between this European Standard and previous
national standards lies in the technique used for the determination of the integral efficiency. Instead of mass
relationships, this new technique is based on particle counting at the most penetrating particle size (MPPS;
range: 0,12 um to 0,25 um). It also allows ultra low penetration air filters to be tested, which is not possible
with the previous test methods because of their inadequate sensitivity.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

As decided by CEN/TC 195, this European Standard is based on particle counting methods which actually
cover most needs of different applications. The difference between this European Standard and previous
national standards lies in the technique used for the determination of the integral efficiency. Instead of mass
relationships, this technique is based on particle counting at the most penetrating particle size (MPPS), which
is for micro-glass filter mediums usually in the range of 0,12 ym to 0,25 ym.

For Membrane filter media, separate rules apply, see Annex A of EN 1822-5:2009. This method also allows to
test ultra low penetration air filters, which was not possible with the previous test methods because of their
inadequate sensitivity.
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1 Scope

This European Standard applies to high efficiency particulate air filters and ultra low penetration air filters
(EPA, HEPA and ULPA) used in the field of ventilation and air conditioning and for technical processes, e.g.
for applications in clean room technology or pharmaceutical industry.

It establishes a procedure for the determination of the efficiency on the basis of a particle counting method
using a liquid test aerosol, and allows a standardized classification of these filters in terms of their efficiency.

This European Standard applies to testing sheet filter media used in high efficiency air filters. The procedure
includes methods, test assemblies and conditions for carrying out the test, and the basis for calculating results.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 1822-1:2009, High efficiency air filters (EPA, HEPA and ULPA) — Part 1: Classification, performance
testing, marking

EN 1822-2:2009, High efficiency air filters (EPA, HEPA and ULPA) — Part 2: Aerosol production, measuring
equipment, particle counting statistics

EN 14799:2007, Air filters for general air cleaning — Terminology

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 14799:2007 apply.

4 Symbols and abbreviations

Table 1 contains the quantities (terms and symbols) used in this standard to represent measurement variables
and calculated values. The values inserted in the equation given for these calculations should be in the units
specified.



