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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined
by the American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as
“substantial agreement reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this Standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation. 

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.
ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project

Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees. 

The Senior Manager of Standards of ASHRAE should be contacted for
a. interpretation of the contents of this Standard,
b. participation in the next review of the Standard,
c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted
industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems
tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines
will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by
suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information
that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

Addendum a harmonizes definitions with Standard 145.2 (as amended by RP-1838) and ASHRAE Hand-
book—Applications, Chapter 47. 

Note: In this addendum, changes to the current standard are indicated in the text by underlining (for
additions) and strikethrough (for deletions) unless the instructions specifically mention some other means of
indicating the changes. 

3.2 Definitions. Some terms are defined here for the purposes of this standard. When definitions are not
provided, refer either to ASHRAE Terminology of Heating, Ventilation, Air Conditioning and Refrigeration1
or to ASTM D-2652-05A, Standard Terminology Relating to Activated Carbon.2 Otherwise, common usage
shall apply.

adsorbent: any solid material having the ability to retain gaseous or vapor contaminants on its surface by
physical or chemical processes.having the ability to concentrate significant quantities of other substances on
its surface.

adsorption, chemical (chemisorption): binding of a gas or vaporcontaminant to the surface of a solid by
forces with energy levels approximately those of a chemical bond. Binding occurs to both inner and outer
pore surfaces. BindingThis process is usually followed by a chemical reaction that removes the compound
contaminant from the airstream but may add other gasses to it. Chemisorption is an irreversible process.

adsorption, physical: attraction of a contaminant to the outer surface and inner pore surface of adsorbent
media by physical forces (Van der Waals forces). process in which the molecules of a gas or vapor adhere by
physical forces (Van der Waals forces) to the surface, both the outer surface and the inner pore surfaces, of a
solid substance. Physical adsorption is a reversible process.

airflow rate: volume of air passing flowing through the test sample per unit time.

breakthrough: first appearance in the effluent of a challenge contaminant under specified conditions. see
penetration.

breakthrough (penetration) curve: plot of challenge compoundcontaminant penetration versus time for a
particular challenge concentration and airflow.

catalyst: any substance of which a small amount relative to the reactantsproportion notably affects the rate
of a chemical reaction without itself being consumed or undergoing a chemical change. Most catalysts accel-
erate reactions, but a few retard them (negative catalysts or inhibitors) retard them. (Informative Note: cata-
lysts may become poisoned, fouled, or deactivated during use.)

challenge gas: chemical compoundgas or vapor that is being used as the challenge contaminant of interest
for any given test. (Informative Note: For examples, see Tables 1, 2, and 3.)

challenge (air) stream: test contaminant(s) of interest diluted with clean air to the concentration(s) and air-
flow conditions of the test prior to filtration. (Informative Note: This is the gas stream that contacts the
media bed at a defined face velocity to produce a desired residence time.)

chemisorption: see adsorption, chemical.

concentration: quantity of one substance dispersed in a defined amount of another.

density, apparent (density, bulk): mass under specified conditions of a unit volume of a solid physical
adsorbent or chemisorbentsorbent, including its pore volume and inter-particle voids.

density, packing: (a) weight of adsorbent per unit volume determined using ASTM D-28543 as specified in
Section 5.4.3 of this standard; (b) mass of a substance per unit volume described as the ratio between the
actual density and what is theoretically possible if voids did not exist.

desorption: process by which adsorbedsorbate molecules leave the surface of a physicalthe adsorbent and
reenter the airfluid stream. (Informative Note: Desorption is the Oopposite of adsorption.)
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end point: the point at which the test is stopped due to (a) specified elapsed time or (b) reaching the maxi-
mum specified concentration of a challenge gas in the air downstream of the media bed.occurrence of the
maximum permissible concentration of the challenge gas in the air downstream of a media bed or, alterna-
tively, the time when a predetermined contaminant penetration is reached.

mean particle diameter: weighted average particle size, in millimetres (inches), of a granular adsorbent. It is
computed by multiplying the percent retained in a size fraction by the respective mean sieve openings, sum-
ming these values, and dividing by 100.

media: a granular or pelletized physical adsorbents or chemisorbents used in gaseous contaminant removal
equipment.

penetration: ratio of challenge gascontaminant concentration downstream of the media bed to the upstream
(challenge)concentration, sometimes expressed as a percentage. 

Informative Notes:

1. Related to removal efficiency by the following removal expression:

Efficiency = (1 – Penetration)

2. The term “breakthrough” is often used to denote the first measurable penetration of challenge gas
through a media bed.

pressure drop: difference in absolute (static) pressure between two points in an airflow system.,

Note: it is caused by frictional resistance to airflow in a duct, filter, or other system component such as a
media bed or air-cleaning device.

removal efficiency: that fraction or percentage of a challenge gas molecules that are is removed from the
challenge air stream at a given time by physical and/or chemical means.

removal efficiency curve: a plot of contaminant removal efficiency (or mass of challenge compound
removed) against time for a particular challenge concentration and airflow.

residence time: theoretical time that an increment of air (or gas or vapormolecule or contaminant) is within
the confines of a media bed, ignoring the fraction of internal volume that is occupied by the media. This
standard neglects the fact that the media occupies at least 40% of the volume of the bed (empty bed contact
time). (Informative Note: The media may occupy more than 40% of the volume of the bed.)
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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