
ANSI/ASHRAE Standard 24-2013
(Supersedes ANSI/ASHRAE Standard 24-2009)

Methods of Testing for
Rating Liquid Coolers

Approved by the ASHRAE Standards Committee on January 26, 2013; by the ASHRAE Board of Directors on January 29, 2013;
and by the American National Standards Institute on January 30, 2013.

ASHRAE Standards are scheduled to be updated on a five-year cycle; the date following the standard number is the year of
ASHRAE Board of Directors approval. The latest edition of an ASHRAE Standard may be purchased on the ASHRAE Web site
(www.ashrae.org) or from ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail:
orders@ashrae.org. Fax: 404-321-5478. Telephone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in US and
Canada). For reprint permission, go to www.ashrae.org/permissions.

© 2013 ASHRAE                  ISSN 1041-2336

© ASHRAE (www.ashrae.org). For personal use only.  Additional reproduction, distribution, or  
transmission  in either print or digital form is not permitted without ASHRAE’s prior written permission.This is a preview of "ANSI/ASHRAE Standard...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAEStandard242013?source=preview


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 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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2 ANSI/ASHRAE Standard 24-2013

(This foreword is not a 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.) 

FOREWORD

This is a revision of ANSI/ASHRAE Standard 24-2009.
This standard was prepared under the auspices of ASHRAE.
It may be used, in whole or in part, by an association or gov-
ernment agency with due credit to ASHRAE. Adherence is
strictly on a voluntary basis and merely in the interests of
obtaining uniform standards throughout the industry. 

The following changes were made for the 2013 revision:
• References were updated.
• Minor editorial changes were made.

1. PURPOSE

This standard prescribes methods of testing for rating
liquid coolers.

2. SCOPE

To attain this objective, this standard

a. classifies liquid coolers as to type,
b. lists and defines the terms suggested for rating liquid

coolers, and
c. establishes methods of test that shall be used as a basis

for obtaining ratings of liquid coolers.

3. DEFINITIONS

liquid cooler: a factory-made assembly of elements in which
the heat is transferred from the liquid to the refrigerant, caus-
ing the refrigerant to evaporate and the liquid to be cooled.

total refrigeration capacity (of the liquid cooler): the product
of the mass flow rate of refrigerant and the difference in
enthalpy between the leaving and entering refrigerant,
expressed in energy units per unit of time.

net refrigeration capacity: that portion of the total refrigera-
tion capacity of a liquid cooler that produces useful cool-
ing.This is the product of the mass flow rate of liquid, specific
heat of the liquid, and the difference between entering and
leaving liquid temperatures, expressed in energy units per unit
of time. It is represented also by the total refrigeration capacity
less the heat leakage rate.

temperature of flowing fluids: the mixed mean stream
temperature at a station perpendicular to the flow direction.

4. CLASSIFICATIONS

The classifications of liquid coolers, as covered by this
standard, are as follows:

a. Closed cooler, refrigerant in tubes
b. Closed cooler, refrigerant in shell

c. Open shell and tube
d. Tube-in-tube
e. Open tank and coil
f. Baudelot type

5. EXPRESSION OF TEST RESULTS

Test results shall be expressed in the following terms:

a. The net refrigeration capacity, W (Btu/h)
b. Temperature of leaving liquid, °C (°F)
c. Liquid mass flow rate, kg/s (lbm/h)
d. Description of liquid sufficient to obtain necessary

physical properties
e. Liquid pressure drop through the cooler, kPa (psi)
f. Saturation temperature of refrigerant leaving liquid

cooler, °C (°F)
g. Superheat of refrigerant leaving liquid cooler, 

°C (°F)
h. Temperature of refrigerant entering expansion

device, °C (°F)
i. Refrigerant designation

6. TEST METHODS

6.1 Standard Test Methods
6.1.1 Tests shall consist of a primary test and a simul-

taneous confirming test at the conditions specified.
6.1.2 The specified conditions shall include the following:

a. Temperature of leaving liquid, °C (°F). Refer to
AHRI Standard 4801 for temperature adjustment to
allow for rating at desired liquid-side fouling factor.

b. Liquid flow rate, kg/s (lbm/h).
c. Necessary physical properties of liquid being cooled.
d. Either the net refrigeration capacity, W (Btu/h), or

the saturation temperature, °C (°F), of the refrigerant
leaving the liquid cooler.

e. Superheat of leaving refrigerant, °C (°F).
f. Temperature of refrigerant entering expansion

device, °C (°F).
g. Refrigerant designation.

6.1.3 The resulting net refrigeration capacity of the
confirming test (Section 6.3) shall be within ±3.0% of the
primary test, but the primary test shall govern for rating
purposes.

6.2 Primary Test Method
6.2.1 The primary test shall consist of a measurement of

the net refrigeration capacity produced in the cooler by deter-
mination of

a. Heat removed from the liquid and
b. Heat removed from the ambient air through the external

surfaces of the cooler (heat leakage rate).

6.2.2 Obtain the net refrigeration capacity by determining
the product of the following variables: mass flow rate of liq-
uid, specific heat of the liquid, and difference between enter-
ing and leaving liquid temperatures.
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