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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.

ASHRAE Standard Project Committee 194
Cognizant TC: 6.8, Geothermal Heat Pump and Energy Recovery Applications

SPLS Liaison: R. Lee Millies, Jr. 

Joe L. Parsons, Jr.*, Chair Charles N. High*, Secretary Christopher G. Stone*
William E. Murphy*, Vice-Chair Chris Lesnar*

* Denotes members of voting status when the document was approved for publication

ASHRAE STANDARDS COMMITTEE 2017–2018

Steven J. Emmerich, Chair Roger L. Hedrick David Robin
Donald M. Brundage, Vice-Chair Rick M. Heiden Peter Simmonds
Niels Bidstrup Jonathan Humble Dennis A. Stanke
Michael D. Corbat Srinivas Katipamula Wayne H. Stoppelmoor, Jr.
Drury B. Crawley Kwang Woo Kim Richard T. Swierczyna
Julie M. Ferguson Larry Kouma Jack H. Zarour
Michael W. Gallagher Arsen K. Melikov Lawrence C. Markel, BOD ExO
Walter T. Grondzik R. Lee Millies, Jr. M. Ginger Scoggins, CO
Vinod P. Gupta Karl L. Peterman
Susanna S. Hanson Erick A. Phelps

Stephen C. Ferguson, Senior Manager of Standards

© 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/ANSIASHRAEStandard1942017?source=preview


CONTENTS

ANSI/ASHRAE Standard 194-2017
Method of Test for Direct-Expansion Ground-Source Heat Pumps

SECTION PAGE

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

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

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

3 Definitions and Symbols....................................................................................................................................2

4 Classifications ...................................................................................................................................................4

5 Test Requirements............................................................................................................................................4

6 Method of Testing and Calculations..................................................................................................................9

7 Measurements ................................................................................................................................................14

8 Reference Properties and Data.......................................................................................................................15

9 References......................................................................................................................................................15

10 Informative Bibliography..................................................................................................................................16

Normative Appendix A: Commissioning, Setup, and Start-Up Procedure for Testing Samples............................17

Normative Appendix B: Determination of Airflow Rate and External Static Pressure for
DX-to-Air Ducted Samples ................................................................................................................18

NOTE

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

© 2017 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.

© 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/ANSIASHRAEStandard1942017?source=preview


2 ANSI/ASHRAE Standard 194-2017

(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

ASHRAE Standard 194 provides a method of test for rating
residential, commercial, and industrial direct-expansion (DX)
ground-source heat pumps (GSHPs).

This updated 2017 edition of the standard 

a. updates the text to make Standard 194 compatible with
AHRI Standards 870 and 871-2016;

b. revises equations to be consistent with ANSI/AHRI/ASHRAE
ISO Standards 13256-1:1988 (RA2012) and 13256-2:1998
(RA 2012);

c. adds new equations for determining net heating and cool-
ing capacities;

d. adds new optional refrigerant charging procedures that
include all current manufacturers’ heat pump designs;

e. adds and revises dimensional requirements for test equip-
ment setups;

f. adds refrigerant temperature and pressure to data to be
recorded during test;

g. adds new Normative Appendix A, “Commissioning, Setup,
and Start-Up Procedure for Testing Samples,” and Norma-
tive Appendix B, “Determination of Airflow Rate and Exter-
nal Static Pressure for DX-to-Air Ducted Samples”;

h. expands COP and EER equations to include all heat-
pump fan and indoor pump options; and

i. updates Section 8, “Reference Properties and Data,” and
Section 9, “References,” and adds new Section 10, “Infor-
mative Bibliography.”

This standard was prepared under the auspices of
ASHRAE. It may be used, in whole or in part, by an associa-
tion or government agency with due credit to ASHRAE. Adher-
ence is strictly on a voluntary basis and merely in the interest
of obtaining uniform standards throughout the industry.

1. PURPOSE

The purpose of this standard is to provide test procedures for
rating factory-made residential, commercial, and industrial
direct-expansion (DX) ground-source heat pumps (GSHPs),
as defined in Section 3. 

This standard addresses heat-pump capacity ranges of
3.5 through 52.8 kW (12,000 through 180,000 Btu/h) and all
standard voltage and frequency ratings.

2. SCOPE

2.1 This standard provides test procedures for determining
heating capacity, cooling capacity, coefficients of perfor-
mance (COPs), and energy efficiency ratios (EERs) for sys-
tems, as defined in Section 3.

2.2 This standard applies only to electrically driven, mechan-
ical vapor-compression refrigeration systems.
2.3 This standard applies to the testing of heat pumps with an
outdoor refrigerant to test liquid heat exchanger utilized to
condition the refrigerant entering the system under test. This
standard does not apply to individual assemblies for separate
use.

3. DEFINITIONS AND SYMBOLS

3.1 Definitions. All terms in this document shall follow the
standard industry definitions in the current edition of ASHRAE
Terminology of Heating, Ventilating, Air Conditioning and
Refrigeration 1 unless otherwise defined in this section.
coefficient of performance, cooling (COPc ): ratio of net total
cooling capacity to the effective power input of the heat pump
(in watts per watts) at any given set of test conditions. 
coefficient of performance, heating (COPh): ratio of net
heating capacity to the effective power input of the heat pump
(in watts per watts) at any given set of rating conditions. 
direct-expansion (DX) ground-source heat exchanger
(GSHE): continuous sealed-tube heat exchanger with refrig-
erant supply and refrigerant return. DX-GSHEs may com-
prise several tubes, be supplied with each heat pump, and be
factory or field assembled. For purposes of testing in accor-
dance with this standard, the DX-GSHE (ground loop) is sim-
ulated by a refrigerant-to-test liquid heat exchanger (earth
loop simulator).
direct-expansion (DX) ground-source heat pump (GSHP):
heat pump consisting of (a) one or more factory-made assem-
blies that normally include an indoor conditioning coil with
air- or water- moving means, (b) one or more compressor, and
(c) a subsurface refrigerant piping loop system that functions
as a heat exchanger, including the means to provide a heating
function, cooling function, or both. The separate assemblies
shall be designed to be used together. In this standard, the
term “heat pump” may be used to refer to either DX-to-air or
DX-to-water heat pumps.

For purposes of testing, an outdoor refrigerant used to
test a liquid heat exchanger shall be used with other matched
system assemblies. The heat exchanger energy calculations
shall be determined by means of the outdoor test liquid-
enthalpy method detailed in Section 6.

DX-GSHPs shall provide the function of circulating air
or water cooling and/or heating with controlled temperature
and may include the functions of potable water heating, air
cleaning, humidifying, and dehumidifying.

Models designated as cooling-only units need not include
the heating function, and models designated heating-only
units need not include the cooling function.
effective power input: average electrical power input Ee (in
watts) to the heat pump within a defined interval of time. This
is the sum of the following, as applicable (see Section 6):

• Power input Ec (in watts) for operation of the compres-
sor, excluding additional heating devices.

• Power input Ecs (in watts) for all control and safety
devices of the heat pump.
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