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2 ANSI/ASHRAE Standard 24-2009

(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

This is a revision of Standard 24-2000 (RA 2005). This
standard was prepared under the auspices of the American
Heating Refrigerating and Air-Conditioning Engineers
(ASHRAE). It may be used, in whole or in part, by an associa-
tion or government agency with due credit to ASHRAE.
Adherence is strictly on a voluntary basis and merely in the
interests of obtaining uniform standards throughout the indus-
try. This version updates the references section.

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 cooling.

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 capac-
ity less the heat leakage rate.

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

4. CLASSIFICATIONS

The classifications of liquid coolers, as covered by this
standard, are:
(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 physi-

cal 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 simultane-
ous 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 ARI

Standard 4801 for temperature adjustment to allow for rat-
ing 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 sat-

uration 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 con-
firming test (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.

6.2.3 Determine the mass flow rate of liquid by direct
mass or volume measurement or liquid flowmeter.

6.2.4 Determine specific heat of the liquid using the aver-
age of the entering and leaving liquid temperatures and phys-
ical properties of the liquid.
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