
CONTENTS
ANSI/ASHRAE Standard 181-2023

Methods of Testing for Rating Liquid-to-Liquid Heat Exchangers

SECTION PAGE

Foreword .....................................................................................................................................................................2

1  Purpose.............................................................................................................................................................2

2  Scope ................................................................................................................................................................2

3  Definitions .........................................................................................................................................................2

4  Required Test Results.......................................................................................................................................2

5  Test Methods ....................................................................................................................................................3

6  Instruments and Test Apparatus .......................................................................................................................3

7  Test Procedure..................................................................................................................................................4

8  References........................................................................................................................................................5

Informative Appendix A: Uncertainty Analysis.........................................................................................................6

Informative Appendix B: Method to Compute the Enthalpy Difference of a Liquid Stream
When an EoS-Based Function Is not Available .................................................................................10

Online Supporting Files: www.ashrae.org/XXXX

NOTE

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

© 2023 ASHRAE
180 Technology Parkway · Peachtree Corners, GA 30092 · 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.

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.

Prev
iew

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/ashrae-181-2023-pdf/


2 ANSI/ASHRAE Standard 181-2023

This standard prescribes methods of testing the thermal performance and pressure drop of liquid-to-liquid heat 
exchangers.

2. SCOPE

This standard

a. Lists and defines the terms for rating the thermal performance of liquid-to-liquid heat exchangers.
b. Establishes the methods of test to be used as a basis for obtaining the thermal performance and pressure 

drop of liquid-to-liquid heat exchangers using water or other single-phase liquids.
c. Applies to laboratory testing for purposes of rating heat exchangers within its scope. This standard is not 

intended for field testing of heat exchangers of any type.

3. DEFINITIONS

clean: heat exchanger performance without a fouling layer or factor.
cold stream: of the two liquid streams entering the heat exchanger, the stream with the lower entering fluid 
temperature. Energy will be transferred to this stream.
hot stream: of the two liquid streams entering the heat exchanger, the stream with the higher entering fluid 
temperature. Energy will be transferred from this stream.
liquid: a nearly incompressible fluid that conforms to the shape of its container but retains a nearly constant 
volume independent of pressure. For the purposes of this standard, operating temperatures shall be limited to 
being greater than the fluid’s freezing/melting temperature and less than 70% of the fluid’s critical tempera-
ture on an absolute temperature scale, and operating pressures shall be limited to being greater than 150% of 
the fluid’s bubble-point temperature and less than 30% of the fluid’s critical pressure absolute.
liquid-to-liquid heat exchanger: a factory-made assembly of elements in which energy is transferred from 
one liquid to another liquid, causing one liquid to be cooled and the other to be heated.
log-mean temperature difference (LMTD): logarithmic mean of the temperature difference between the hot 
and cold streams at each end of the heat exchanger.
temperature of flowing fluids: the mixed mean stream temperature at a station perpendicular to the flow 
direction.
thermal capacity (of the heat exchanger): the quantity of energy transferred between the two liquids. This 
quantity is the product of mass flow rate for the liquid stream and the difference in enthalpy of the liquid 
stream as it flows through the heat exchanger, expressed in energy units per unit of time.

4. REQUIRED TEST RESULTS

4.1 In expressing test results, the following parameters shall be stated:

a. Net thermal capacity, kW (Btu/h)
b. Temperature of entering liquid for both streams, °C (°F)
c. Temperature of leaving liquid for both streams, °C (°F)
d. Liquid mass flow rate of both streams, kg/s (lb/h)
e. Description of liquids sufficient to obtain necessary physical properties
f. Pressure of both fluid streams as they enter the heat exchanger, kPa (psia)

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.
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FOREWORD

This standard prescribes methods for testing liquid-to-liquid heat exchangers. To meet this objective, the 
standard lists and defines the terms for rating liquid-to-liquid heat exchangers and establishes testing meth-
ods that are to be used as a basis for obtaining ratings of liquid-to-liquid heat exchangers.

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 an d 
merely in the interests of obtaining uniform guidelines throughout the industry. 

The uncertainty analysis methodology discussed in Informative Appendix A has been incorporated 
into a Microsoft Excel® workbook which can be located online at http://www.ashrae.org/XXXX.

1. PURPOSE
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