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SPECIAL NOTE

This National Voluntary Consensus Standard was developed under the auspices of the American Society of
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined as "substantial
agreement reached by concerned interests according to the judgment of a duly appointed authority, after
a concerted attempt at resolving objections. Consensus implies much more than the concept of a single
majority but not necessarily unanimity.” This definition is according to the American National Standards
Institute (ANSI) of which ASHRAE is a member.

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 Chairman and Vice-Chairman 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 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,
d. permission to reprint portions of the Standard.

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.

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.
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1. PURPOSE

To establish test procedures for evaluating the performance
of air-cleaning devices for removing particulate matter, to
establish specifications for the equipment required to
conduct the tests, to define methods of calculation from the
test data, and to establish formats for reporting the results
obtained.

2. SCOPE

This standard establishes procedures to measure the ability
of air-cleaning devices to remove dust as they become
loaded with a standard synthetic dust. The dust-removal
performance is measured in two ways: first by the per-
centage of the weight of the synthetic dust captured by the
filter (ASHRAE weight arrestance) and second by com-
paring the blackening of targets both upstream and down-
stream of the air-cleaning device using ambient atmo-
spheric dust (ASHRAE dust-spot efficiency). '

The procedures in this standard do not measure the
ability of the air cleaner to remove particles of specific
diameters.

This standard is not intended for testing air cleaners
exhibiting ASHRAE dust-spot efficiencies of greater than
98%.

3. GENERAL

The three performance characteristics of greatest interest to
users of air cleaners are the ability of the cleaner to
remove particulates from the airstream, its resistance to
airflow, and its operating time before cleaning or replace-
ment is required.

Airborne dust at any one location has a broad range of
particle sizes. The effects of dust in building ventilation
systems depend on particle size. Coarse dust, for example,
will eventually plug finned cooling coils; fine dusts discolor
surfaces. Lint can blind cooling coils and prefilters and
significantly shorten or lengthen filter life. Different types
of air cleaners are needed to cope with these problems.

This standard defines a procedure (ASHRAE weight
arrestance) for measuring the ability of air cleaners to
remove the coarser fraction of airborne dust. Another
procedure is defined (ASHRAE dust-spot efficiency) for
measuring the ability of air cleaners to reduce the staining
potential of atmospheric dust.

The term ‘‘efficiency’” is often used to refer to the
percentage of dust removed by an air cleaner regardless of
the measurement method; this standard has adopted
different terms to avoid confusing the two procedures. The
text usually shortens these terms to ‘‘arrestance’” and
“‘efficiency.”’ The terms ‘‘air cleaner’’ and *‘air filter’” are
used interchangeably.

For the arrestance measurement, a relatively coarse
synthetic test contaminant is fed to the filter and the
percentage of the weight of that contaminant removed from
the airstream is measured. Both the average particle
diameter and the concentration of this test dust are con-
siderably larger than for typical atmospheric dusts.
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For the dust-spot efficiency test, the standard uses
ambient atmospheric dust at the test duct inlet.

The dust collected by an air filter alters its perfor-
mance. In general, at a given airflow, the more dust
collected the more pressure drop across the filter. Pressure
drop (resistance) in most cases determines the point at
which the filter is changed or-cleaned and is therefore an
important characteristic of the filter. An attempt is made in
this standard to characterize the performance changes due
to dust loading. The same synthetic contaminant used for
arrestance measurement is fed to the filter to determine
resistance change. This feeding is interrupted periodically
to measure the weight of dust fed, resistance, dust-spot
efficiency, and arrestance. Since the contaminant used for
loading is not typical of natural atmospheric dust, its
effects on the filter may not be the same as an equal
amount of atmospheric dust. The value of the loading test
is for rating and to some extent ranking filters. The
performance values obtained in accordance with the
standard cannot be used by themselves to predict the air
cleanliness of a specific ventilated space or the service life
of an installed filter.

The standard defines uniform test apparatus, test
procedures, and reporting requirements. Because of the
possibility of user confusion between the types of perfor-
mance tests, the standard states that all performance tests
applicable to the filter type must be carried out and values
for each performance characteristic reported. The standard
allows filters with low dust-spot efficiencies to be reported
as having “‘less than 20% ASHRAE dust-spot efficiency”’
without performing that test.

4. DEFINITIONS

airflow: the volume of test air passing through the device
per unit time, expressed in m’/s or ft3/min (cfm), to an
accuracy of three significant figures.

ASHRAE arrestance: a measure of the ability of a device
to remove ASHRAE dust from test air. The weight of
ASHRAE dust fed and the weight of dust passing the
device during a time interval are first measured. Arrestance
is then the percentage of the dust captured by the device
expressed to an accuracy of two significant figures. Within
this standard, the tag ‘‘ASHRAE”’ is dropped to save
space; elsewhere, all references to tests claiming to be
made by this standard must carry the complete designation.
ASHRAE atmospheric dust-spot efficiency: a measure of
the ability of the device to remove atmospheric dust from
the test air. The measurement is made by comparing the
light transmission of stains on paper targets sampling air
upstream and downstream of the device. Atmospheric dust-
spot efficiency is reported to an accuracy of two significant
figures expressed in percent. Within this standard, the tags
““ASHRAE”’ and ‘‘atmospheric’’ are dropped to save
space; elsewhere, all references to tests claiming to be
made by this standard must carry the complete designation.
ASHRAE synthetic arrestance dust: a compounded test
dust consisting by weight of 72% standardized air cleaner
test dust, fine; 23% powdered carbon; and 5% No. 7
cotton linters. Specifications for these components are



