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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 1s not part of this standard. It 1s merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed 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 objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

First published in 2000, ASHRAE Standard 143 provides pro-
cedures for testing indirect evaporative cooling devices under
laboratory conditions to obtain rating information. As an
ASHRAE method-of-test standard, it is intended to offer rec-
ommended practices and accurate measurement procedures.

In this new 2015 edition, references have been updated and
the reporting forms have been moved to the informative appen-
dices.

1. PURPOSE

This standard provides test procedures and calculations for
establishing the cooling capacities and power requirements
for indirect evaporative cooling equipment.

2. SCOPE

2.1 This standard covers testing under steady-state conditions
for rating of indirect evaporative coolers that

a. sensibly cool a primary airstream through heat exchangers
by the evaporation of water into a secondary airstream and
b. are self-contained or are components of packaged systems.

2.2 This standard does not cover

a. devices that use mechanical refrigeration or thermal stor-
age to cool the primary airstream, the secondary air-
stream, or the water provided for evaporation; or

b. devices that dry the primary or secondary airstream.

3. DEFINITIONS

adiabatic saturation: evaporating water into air without
external gain or loss of heat. Sensible heat in both air and
water becomes latent heat in entrained vapor, and tempera-
tures fall and equalize.

air density: the mass per unit volume of the air.

application rating: a rating based on tests performed at appli-
cation rating conditions (other than standard rating condi-
tions).

component indirect evaporative cooler (IEC module): an
indirect evaporative cooling device consisting of an indirect
evaporative cooling heat exchanger, a means of delivering and
distributing water to the wet passages of the heat exchanger, a
basin for collecting water, a recirculating water pump, and the
piping that connects the basin and the water distribution sys-
tem. (See Figure 3.)

cooling effectiveness: the primary air dry-bulb temperature
reduction divided by the primary air entering dry-bulb tem-
perature less the entering secondary wet-bulb temperature.

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

energy factor: the ratio of the total kinetic energy of the flow
to the kinetic energy corresponding to the average velocity.

evaporative cooling: cooling that evaporates water to cool air
by one of two methods: (1) direct, which is adiabatic and
humidifies the air, and (2) indirect, which is nonadiabatic and
cools the air being treated.

fan: a device for moving air that utilizes a power-driven rotat-
ing impeller. A fan shall have at least one inlet opening and at
least one outlet opening. The openings may or may not have
elements for connection to ductwork.

fan motor power: the electric power required to drive the fan
and any elements in the drive train that are considered a part
of the fan.

fan speed: the rotative speed of the impeller. If a fan has more
than one impeller, fan speeds are the rotative speeds of each
impeller.

free delivery: the point of operation where the external static
pressure is zero.

IECU: a term created for use in this document that refers to a
packaged, semipackaged, or component indirect evaporative
cooling unit. The term cooling unit is also used interchange-
ably throughout this document for evaporative cooling unit or
evaporative cooler.

IECU air boundaries: indirect evaporative cooling unit inlet
and outlet boundaries are defined as the interface between the
cooling unit and the remainder of the system and are at a
plane perpendicular to the airstream where it enters or leaves
the indirect evaporative cooling unit. Various appurtenances,
such as filter media assemblies, inlet boxes, inlet vanes, inlet
cones, silencers, screens, rain hoods, dampers, discharge
cones, and eaves, may be included as part of the cooling unit
between the inlet and outlet boundaries.

IECU air density: the density of the air corresponding to the
total pressure and dry- and wet-bulb temperatures at the cool-
ing unit inlet.

IECU inlet area: the gross inside area measured in the
plane(s) of the inlet connection(s). For converging inlets with-
out connection elements, the inlet area shall be considered to
be where a plane, perpendicular to the airstream, first meets
the bell mouth or cone.

IECU input power boundary: the interface of the wiring
entering electrically powered equipment. Drive or coupling
losses are included as part of the input power.

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

IECU total power: the sum of the power in watts supplied to
the electrical components of the indirect evaporative cooler
tested. This includes fan motors, pump motors, and other
devices needed to produce the cooling effect. The power to
control devices such as thermostats, transformers providing
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