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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.



https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE242019?source=preview

This is a preview of "ANSI/ASHRAE 24-2019". Click here to purchase the full version from the ANSI store.

CONTENTS

ANSI/ASHRAE Standard 24-2019
Methods of Testing for Rating Evaporators Used for Cooling Liquids

SECTION PAGE
0 (=111 (o PP 2
L 0 1 o L0 1= PP PP PRSPPI 2

P2 T o] o1 YRR 2

G T 1= {17111 TR RPR 2

4 ReqUIred TSt RESUIS......coiiiiiiiiie et e e e et e e e s e ab e e e e s e bt e e e e e e enbe e e e s e sanbe e e e e snraeas 2

L IS 1Y/ 1 o o S 2

6 Instruments, Test Apparatus, and Physical Properties ...........cueeviiiiiiiiiiiii e 3

A =TS o o o= Yo L1 = PP UT RO 4

G 2 1= (=Y =10 T USSR 4
Informative Appendix A: UNCEraiNty ANAIYSIS.......ccccuuuiriiiiieiie e e e e cecceie e e e e e e e e e e s s e e e e e aaeeeesssannenseanneeeeaeaeeeaaaas 6

Informative Appendix B: Method to Compute the Enthalpy Difference of a Liquid Stream
when an EoS-Based Function IS Not Available.............ooeveveiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeee 8

Uncertainty Calculation Methodology Workbook (Microsoft® Excel®): https:/www.ashrae.org/24_2019

NOTE

Approved addenda, errata, or interpretations for this standard can be downloaded free of charge from the ASHRAE
website at www.ashrae.org/technology.

© 2019 ASHRAE
1791 Tullie Circle NE - Atlanta, GA 30329 - www.ashrae.org - All rights reserved.

ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.


https://www.ashrae.org/24_2019
https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE242019?source=preview

This is a preview of "ANSI/ASHRAE 24-2019". Click here to purchase the full version from the ANSI store.

(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 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

This is a revision of ANSI/ASHRAE Standard 24-2013. This
standard was prepared under the auspices of ASHRAE. It may
be used, in whole or in part, by an association or government
agency with due credit to ASHRAE. Adherence is strictly on a
voluntary basis and merely in the interests of obtaining uni-
form standards throughout the industry.

The following changes were made for the 2019 revision:

* References were updated.

* Minor editorial changes were made.

» The requirement for uncertainty analysis was added.

» The requirement to use liquid enthalpy for the calculation
of total refrigerant capacity was added.

o This standard was developed with laboratory testing in
mind. There are no special provisions made for testing
field-installed equipment.

This standard includes an Excel workbook to assist with
uncertainty calculations (Appendix A). Download the work-
book at ASHRAE website at https://www.ashrae.org/24 _2019.

1. PURPOSE

This standard prescribes methods of testing the thermal per-
formance and liquid-side pressure drop of evaporators that
operate at subcritical pressures of the evaporating refrigerant.

2. SCOPE
This standard

a. lists and defines the terms for rating the thermal perfor-
mance and liquid-side pressure drop of evaporators used
for cooling liquids;

b. establishes the methods of test that shall be used as a basis
for obtaining the thermal performance and pressure drop
of evaporators that operate at subcritical pressures of the
evaporating refrigerant; and

c. applies to laboratory testing for purposes of rating evapo-
rators within its scope. This standard is not intended for
field testing of evaporators of any type.

3. DEFINITIONS

evaporator: 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.

net refrigeration capacity: that portion of the total refrigeration
capacity of an evaporator that produces useful cooling. This is
the product of the mass flow rate of liquid and the differences
in enthalpy between entering and leaving liquid expressed in

energy units per unit of time. It is represented also by the total
refrigeration capacity less the heat leakage rate.

pressure drop of flowing fluids: the difference in total pres-
sure between two points along a flow stream.

superheat: the difference between the measured refrigerant
temperature leaving the evaporator and the dew-point tem-
perature of the refrigerant corresponding to the pressure of
the refrigerant leaving the evaporator.

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

total refrigeration capacity (of the evaporator): 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.

uncertainty: an estimated value for the error in a measure-
ment, which may be the result of both systematic and random
erTor.

4. REQUIRED TEST RESULTS

4.1 Test results shall be expressed in the following terms:

Net refrigeration capacity, kW (Btu/h)

Temperature of the entering liquid, °C (°F)

Temperature of leaving liquid, °C (°F)

Liquid mass flow rate, kg/s (Ibm/h)

Description of both fluid streams sufficient to obtain nec-

essary physical properties

f. Pressure of the liquid stream as it enters the heat
exchanger, kPa (psi)

g. Pressure drop of the liquid stream, kPa (psi)

h. Saturation temperature of refrigerant leaving the evapora-
tor, °C (°F)

i. Superheat of refrigerant leaving the evaporator, °C (°F)

j. Temperature of refrigerant entering expansion device,
°C (°F)

k. Refrigerant designation

o a0 oW

4.2 For all measured or calculated parameters listed in Sec-
tion 5.1, uncertainty shall be calculated as described in Sec-
tion 7.4.

5. TEST METHODS

5.1 Standard Test Methods

5.1.1 Tests shall consist of a primary test and a simultaneous
confirming test at the conditions specified. The primary and
confirming measurements shall be completely independent.

5.1.2 The specified conditions shall include the following:

a. Either the net refrigeration capacity, W (Btu/h), or the sat-
uration temperature, °C (°F), of the refrigerant leaving the
evaporator

Temperature of leaving liquid, °C (°F)

Liquid flow rate, kg/s (Ibm/h)

Superheat of leaving refrigerant, °C (°F)

Temperature of refrigerant entering expansion device, °C
C°F)

Liquid being cooled by the evaporator

. Refrigerant used
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