INSTITUTE OF
ENVIRONMENTAL
SCIENCES AND
TECHNOLOGY

Contamination Control Division
Technical Guide 1002

IEST-G-CC1002

Determination of the
Concentration of
Airborne Ultrafin< Particles

INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY

Arlington Place One

2340 S. Arlington Heights Road, Suite 620 i

Arlington Heights, IL 60005-4510 -
Phone: (847) 981-0100 » Fax: (847) 981-4130 ==

E-mail: iest@iest.org * Web: www.iest.org e Ll


https://www.stdhive.com/standards/iest-g-cc1002-pdf/

This Guide is published by the INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY to advance contaminatic= cc1-
trol technology and the technical and engineering sciences. Its use is entirely voluntary, and determination of its‘>oplicabiliy
and suitability for any particular use is solely the responsibility of the user.

Copyright © 1999 by the INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY
ISBN 978-1-877862-75-5

No part of this publication may be copied or reproduced in any form, or by any means, 1..~lud.ag clectronic, mechanical,
photocopying, or otherwise, without the prior written permission of the Institute oi Euvi.oniuental Sciences and Technol-
ogy, 2340 S. Arlington Heights Road, Arlington Heights, IL 60005-4516.

INSTITU” £ Ox ENVII ONMENTAL SCIENCES AND TECHNOLOGY
Arlineton k.~ce One

2349 S. ; -lington Heights Road, Suite 620

2 slin_ *on Heights, IL 60005-4510

Tnore: (847) 981-0100 * Fax: (847) 981-4130

Linail: iest@iest.org © Web: www.iest.org

2 Copyrighted © material INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY IEST-G-CC1002


https://www.stdhive.com/standards/iest-g-cc1002-pdf/

Determination of the Concentration of
Alrborne Ultrafine Particles

IEST-G-CC1002

CONTENTS

SECTION
1 APPlICAtioN ..o WU 5
2 DEFINITIONS ... e 5
3 Counting apparatus for ultrafine particles ..., 6
4 CoUuNtiNG PrOCEAUIE ......iiviies s et be et e s e be e be e reearee s 7
I B - = T 0 T0] o 41 o S S SS 8
6 References............ N O 4 TP PP TSP PPN 8
APPENDIX

APPENDIX A; Cata Report EXample ... 9
FIGURE

Figure 1.  Envelope of acceptable U descriptor counting efficiency ............. 7

IEST-G-CC1002 Instrrure oF ENVIRONMENTAL SCIENCES AND TECHNOLOGY Copyrighted© material 3


https://www.stdhive.com/standards/iest-g-cc1002-pdf/

TECHNOLOGY

TITUTE OF ENVIRONMENTAL SCIENCES AND


https://www.stdhive.com/standards/iest-g-cc1002-pdf/

INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY

Contamination Control Division
Guide 1002

Determination of the Concentration of
Alrborne Ultrafine Perticles
IEST-G-CC1(002

1 Application

This guide describes standardized procec:ires for
determination of the concentration of virLarne par-
ticles in the ultrafine size range (i.c:, he rticles with
asize distribution having a thresh.id [lower limit]
particle size smaller than 0... ) “’'he numerical
value of the concentraticn ¢© such particles, ex-
pressed in terms of par: cles 2er cubic meter, is the
U descriptor. This term 1 ay refer to a specified
concentration of ulti ~»fine particles or to measure-
ment of the cc.xcertration of ultrafine particlesina
given samole of ir.

Theprocrduresdescribed herein are suitable for
use.in conjunction with related cleanroom stan-
darus, such as ISO 14644-1 for determination of
airoorne particulate cleanliness, and 1SO 14644-2
1 2r monitoring. The procedures are applicable to
cleanrooms and clean zones in any of three occu-
pancy states, as defined in 1ISO 14644-1.

This document is most appropriate for use with
cleanroomand cleanzone environments that qualify
as ISO Class 4 or cleaner, as defined in ISO 14644-1.

2 Definitions

2.1 condensation nucleus counter
(CNC)

An instrument for counting airborne particles, in

the nanometer size range and larger, by optically

detecting droplets formed by condensation of a

vapor upon those particles.

2.2 discrete-particle counter (DPC)

An instrument, such as an optical particle counter
or a modified condensation nucleus counter, ca-
pable of counting and sizing individual airborne
particles within a particle population. A DPC used
for counting ultrafine particles shall be able to
discriminate threshold sizes smaller than 0.1 um
equivalent diameter.

2.3 inlet device

A size cutoff device which, when attached to the
sample inlet of a DPC or CNC, will remove par-
ticles smaller than the defined ultrafine particle
size. The device is chosen so that its particle reten-
tion by diffusion effects will meet the defined par-
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