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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (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 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.

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 requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

First published in 2001, Standard 133 provides proce-
dures for testing direct evaporative cooling devices under lab-
oratory conditions to obtain rating information. As an
ASHRAE method-of-testing standard, it is intended to offer
recommended practices and accurate measurement proce-
dures. In addition, the committee incorporates the effects of
ambient conditions, testing error, instrument accuracy, and the
need to make certain that no other sources of heat transfer are
taking place during the testing.

This revision makes two key changes to Standard 133-
2001. First, the difference between the dry-bulb and wet-bulb
temperatures has been decreased from 25°F to 20°F (14°C to
11°C). The committee agreed that this would increase the
times when testing could be accomplished using uncondi-
tioned air and still not reduce the accuracy of the test.

Second, to provide better flexibility, temperature measure-
ment in Section 6.1.1 is no longer limited to specific types of
instruments as long as they meet the requirements of ANSI/
ASHRAE Standard 41.1, Standard Method for Temperature
Measurement.

Various other improvements were made as well. All refer-
ences were updated to the latest editions. Mandatory language
was clarified by changing “will” to “shall.”

1. PURPOSE

This standard establishes a uniform method of laboratory
testing for rating packaged and component direct evaporative
air coolers.

2. SCOPE

2.1 The scope of this standard covers a method of testing for
rating the saturation effectiveness, airflow rate, and total
power of packaged and component direct evaporative air
coolers.

2.2 Covered tests also include the methods for measuring
the static pressure differential of the direct evaporative air
cooler, density of the air, and speed of rotation of the fan.

2.3 This standard requires that packaged and component
direct evaporative air coolers be simultaneously tested for air-
flow, total power, and saturation effectiveness.

2.4 The ratings resulting from application of this standard
are intended for use by manufacturers, specifiers, installers,
and users of evaporative air cooling apparatus for residential,
commercial, agricultural, and industrial ventilation; for air

cooling applications; and for commercial, industrial, and agri-
cultural processing applications.

3. DEFINITIONS AND ACRONYMS

adiabatic saturation: evaporating water into air without exter-
nal gain or loss of heat. Sensible heat in both air and water
becomes latent heat in evaporated vapor. The air is cooled and
humidified.

appurtenance device power: the electric power to drive acces-
sories, not including fans, pumps, or rotary devices, supplied
as a standard component of the production model of the evap-
orative cooling unit (ECU) and the appurtenances that are
necessary for, contribute to, or enhance the cooling capacity of
the ECU. Appurtenance device power includes, but is not
limited to, water metering devices, conductivity controllers,
timers, dump cycle pumps, and solenoids. Devices such as
thermostats, transformers providing low voltage to control
mechanisms, and freeze protection devices shall not be
included.

boundaries: evaporative cooling unit inlet and outlet bound-
aries are defined as the interface between the cooling unit and
the remainder of the system, and these boundaries are at a
plane perpendicular to the airstream where it enters or leaves
the ECU. Various appurtenances, such as filter media assem-
blies, inlet boxes, inlet vanes, inlet cones, silencers, screens,
rain hoods, dampers, discharge cones, eaves, that are supplied
as standard components to the unit shall be included as a part
of the cooling unit between the inlet and outlet boundaries.

component direct evaporative cooler: a self-contained cabi-
net without a fan whose primary functions are (1) the conver-
sion of the sensible heat of unsaturated air passing through the
cabinet to latent heat by the process of evaporating recirculat-
ing or non-recirculating water directly exposed to this air, and
(2) the movement of this air through the cabinet that allows a
portion of this water to evaporate. An example of a component
direct evaporative cooler is shown in Appendix B, Figure B-7.

determination: a complete set of measurements for a partic-
ular point of operation of an ECU. The measurements shall be
sufficient to determine all ECU performance variables as
defined in this standard.

ECU: an acronym created for use in this document that stands
for evaporative cooling unit. The term cooling unit is also used
interchangeably throughout this document for evaporative
cooling unit, evaporative air cooler, and evaporative cooler.

ECU airflow rate: the volumetric airflow rate based upon
entering air density.

ECU outlet area: the gross inside area measured in the
plane(s) of the outlet opening(s).

ECU static pressure differential: the static pressure differen-
tial measured across the ECU and its appurtenances at each
point of operation.
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