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IMPORTANT
SAFETY DISCLAIMER

AHRI does not set safety standards and does not certify or guarantee the safety of any products,
components or systems designed, tested, rated, installed or operated in accordance with this
standard/guideline. It is strongly recommended that products be designed, constructed, assembled,
installed and operated in accordance with nationally recognized safety standards and code requirements
appropriate for products covered by this standard/guideline.

AHRI uses its best efforts to develop standards/guidelines employing state-of-the-art and accepted
industry practices. AHRI does not certify or guarantee that any tests conducted under its
standards/guidelines will be non-hazardous or free from risk.

ICS Code: 27.080
Note:
This standard supersedes AHRI Standard 1160 (I-P)-2014 with Addendum 1.
For Sl ratings see ANSI/AHRI Standard 1161-2014 (SI).

AHRI CERTIFICATION PROGRAM DISCLAIMER

AHRI Standards are developed independently of AHRI Certification activities and can have scopes that include products that
are not part of the AHRI Certification Program. The scope of the applicable AHRI Certification Program can be found on
AHRI’s website at www.ahrinet.org.



Intent
This standard is intended for the guidance of the industry, including manufacturers, engineers, installers, contractors, and users.

Review and Amendment
This standard is subject to review and amendment as technology advances.

2022 Edition

This edition of AHRI Standard 1160-2022 (I-P), Performance Rating of Heat Pump Pool Heaters was prepared by the Water
Heater Standards Technical Committee. It was issued by the Heating Standards Subcommittee in December 2022.

Origin and Development of AHRI Standard 1160
The standard was first published as ARI Standard 1160-2004 Performance Rating of Heat Pump Pool Heaters. Subsequent
publications were:
ARI Standard 1160-2007 Performance Rating of Heat Pump Pool Heaters
AHRI Standard 1160-2008 Performance Rating of Heat Pump Pool Heaters
AHRI Standard 1160-2009 Performance Rating of Heat Pump Pool Heaters

In 2009 the standard was revised. AHRI 1160 (I-P) and AHRI 1161-2009 (SI) were published for the first time. Both
versions were approved as American National Standards (ANS) on 3 November 2011.

In 2014 the standard was revised and was approved as an ANS on 19 November 2014,
In 2015 Addendum 1 was published to update Table 2 to remove the phrase, “however it may be no lower than 30

tE)

Summary of Changes
AHRI Standard 1160-2022 (I-P) contains the following update(s) to the previous edition:

e Incorporated Addendum 1 (March 2015) that updated Table 2 to remove the phrase, “however it may be no lower
than 30 gpm.”
e  Minor editorial changes and updates



n

Particibant Interest Category Voting Member State /
P Classification Role Country
Jeff Kleiss, Chair .
Lochinvar, LLC Product Manufacturer Primary TN
James Abraham .
Bosch Thermotechnology Corp Product Manufacturer Primary NH
John Bade .
2050 Partners, Inc. General Interest Primary CA
Joe Boros .
Rheem Sales Company, Inc. Product Manufacturer Primary AL
Abigail Daken
U.S. Environmental Protection Agency Regulatory Agency Primary DC
(Energy Star Program)
Renee Eddy .
Rinnai America Corporation Product Manufacturer Primary GA
Julian Ferrante .
Bradford White Corp. Product Manufacturer Primary PA
George Gurlaskie .
Duke Energy General Interest Primary NC
Byron Horak . .
Intertek Testing Laboratory Primary NY
Behrooz Mohebbi .
Pentair Aquatic Systems Product Manufacturer Primary NC
John O’Hare .
Hayward Industries, Inc. Product Manufacturer Primary NC
Brian Pickett .
Ariston Thermo USA LLC Product Manufacturer Primary MA
Judd Smith . .
CSA America Testing & Certificate LLC Testing Laboratory Primary OH
Craig Tsai .
GE Appliances, a Haier Company Product Manufacturer Primary KY
Greg Beaty Alternate to
Hayward Industries, Inc. Product Manufacturer John O’Hare ™
Brain Branecky Alternate to
A. O. Smith Corporation Product Manufacturer Jeff Kleiss wi
Joshua Goncalves Alternate to
Avriston Thermo USALLC Product Manufacturer Brian Pickett MA
Paul Hikspoors Alternate to
Usines GIANT Factories Inc Product Manufacturer Jeff Kleiss QC
Amber Humphries Alternate to
A. O. Smith Corporation Product Manufacturer Jeff Kleiss wi
Bob Krmpotich Product Manufacturer Alternate to GA
Rheem Sales Company, Inc. Joe Boros
James Phillips Alternate to
Rheem Sales Company, Inc. Product Manufacturer Joe Boros GA
Bill Roy Alternate to
Hayward Industries, Inc. Product Manufacturer John O’Hare NC
John Schiafer Product Manufacturer Altgrnate FO KY
Craig Tsai
Tyler Styles . Alternate to
Intertek Testing Laboratory Byron Horak NY
Brian Teeter Testing Laboratory Alternate to OH

CSA America Testing & Certificate LLC

Judd Smith




Interest Category

Voting Member

State /

Participant Classification Role Country
Bradford whte Corp Product Manufacturer Jian Ferante | PA
/IAr\IItZ):tng sery Testing Laboratory é‘;}gga&eoigk NY
JRar:zgfnYS%rllgs Company, Inc. Product Manufacturer ﬁ;eg;&;tgsto GA
Jacob (Cobi) Waxman AHRI Staff Liaison

Water Heater Standards Technical Committee Scope: This committee shall have responsibility for the development and

maintenance of AHRI standards and guidelines pertaining to residential and commercial water heaters and pool heaters.




Heating Standards Subcommittee

gg?lfirr: gcl>a|:15fort Technologies Manufacturer Chair AL
gézrgnj?\l/l(ggjfacturing Company Manufacturer Vice Chair AR
Egg?oﬁjh\%hite Corp. Manufacturer Primary IL

I(\3/Ia?sr—tli:nirI:’(;i(I;?oducts, Inc. Manufacturer Primary NC
JLeJZhﬂ?:f LLC Manufacturer Primary ™
-IS-r%riT][hNCegslt Iron Boilers Manufacturer Primary MA
z?g\lxvsnogloeirler Co. Manufacturer Primary PA
Karl Best AHRI Staff Liaison

Heating Standards Subcommittee Scope: The scope of the Heating Standards Subcommittee is standards and guidelines
related to the end products that are part of the AHRI Heating Industry Sector. (The definition of and list of products
associated with each sector are found on the AHRI website.

These committee lists represent the membership at the time the Standards Working Group, Technical Committee, and Standards
Subcommittee were balloted on the final text of this edition. Since that time, changes in the membership may have occurred.
Membership on these committees shall not in and of itself constitute an endorsement by the committee members, employers of
AHRI, or any document developed by the committee on which the member serves.



TABLE OF CONTENTS

Section
SECTIONS
ST od o N 0 oo T SRS 1
LT od 1o 2ot o TSR 1
SECHION 3. DEFINITIONS ...ttt ettt bbbt bt e s et ebe s Eeebe e beeRe e Rt e m s e s besb e b e e bt abeereenbeneesbenbeaneereenes 1
SECHION 4. ClASSITICALIONS .....c.eitiitieieei ettt ettt b e bt b e e st et e s besae e be s Eeehe e R e e me e besbenbesbeebeereenbeneesbenbeabeereenes 2
SECLION 5. TESE REGUITEIMENTS .. .evriieieeetieitiitesiestesee s esee st e teste st e s e esseseesebeseesbeaseasseseesseseeseesbesseaseeseenseseeseebeseeaReeseenseeeseeneeanearennes 2
SECtION 6. RAING REGUITEMENTS. ... ueiuieieititesestesesttete st e e stestes e aseeseessestessestesseaseeseessesteseestesseaseeseensesseseesbeseeaseeseenseeeseenreanearenses 3
Section 7. Minimum Data Requirements for PUBIIShEd RELINGS .....c.ciiiiiiiiiic e 4
SeCtion 8. OPErating REGUITEIMIENTS ........iiitiiteiitiitei ettt ettt ettt ettt b bbbt e bbbt b e e eb e ab b e bt e bbb e e b et bt bbbt bbb 4
Section 9. Marking and NamMEPIALE DALA ...........cc.eiueiiiriieeie e e e e e ste e teaseeaseestsesbeete e teeseeaseesreesreenreenseaneenneenes 5
Section 10. CONFOrMANCE CONMITIONS ........couiiiitiiiiiieeeit ettt b ettt ettt e bt bt bt bt e b e e e e be st e eb e s bt ebeebeene e b e ebenbeebeebeenes 5
TABLES
Table 1 Classifications of Heat PUMP POOI HEALETS ..........ccuveiiiiieiie ettt te et e s e e staenreenneanne s 3
Table 2 Standard RAtING CONGITIONS .........c.iiiiiiiiieiit bbb bbbt bbbt b ettt b st 3
APPENDICES

APPENdiX A. REFEIENCES — NOIMALIVE .....ccuiiieiciice ettt e s e st e e s teeste e teeateeseeaseeste e teesteesteaseesneesreeaneeneis 6

Appendix B. RETEIENCES - INTOMMALIVE ..ot bbbttt b et et b et sr st bbbt 7



AHRI Standard 1160-2022 (I-P)

11

2.1

2.2

2.3

PERFORMANCE RATING OF HEAT PUMP POOL HEATERS

Section 1. Purpose

Purpose

This standard establishes definitions, classifications, test requirements, rating requirements, minimum data
requirements for published ratings, operating requirements, marking and nameplate data, and conformance conditions
for heat pump pool heaters.

Section 2. Scope

Scope

This standard applies to the rating and testing of complete factory-made heat pump pool heaters as defined in Section
3.

Energy Source
This standard applies only to air-source, electrically driven, mechanical compression type systems.

Exclusions
This standard does not apply to the following:
1) Individual assemblies
2) Unitary Air-Conditioners as defined in AHRI 210/240 with capacities less than 65,000 Btu/h
3) Unitary heat operated air-conditioning equipment
4) Water-source heat pumps as defined in AHRI/ASHRAE/ISO 13256-1:1998 (RA 2012)

5) Commercial and Industrial Unitary Air Conditioning and Heat Pump Equipment with capacities of 65,000
Btu/h or greater as defined in AHRI 340/360

6) Single Package Vertical Air-Conditioners and Heat Pumps as defined in AHRI 390
7) Package Terminal Air-Conditioners and Heat Pumps as defined in AHRI 310/380

Section 3. Definitions

All terms in this document shall follow the standard industry definitions in the ASHRAE Terminology website unless
otherwise defined in this section.

3.1

Expressions of Provision
Terms that provide clear distinctions between requirements, recommendations, permissions, options, and capabilities.
3.1.1  “Can” or “cannot”
Express an option or capability.
312 “May”
Signifies a permission expressed by the document.

3.13 “Must”

Indication of unavoidable situations and does not mean that an external constraint referred to is a requirement
of the document.

3.1.4  “Shall” or “shall not”
Indication of mandatory requirements to strictly conform to the standard and where deviation is not permitted.
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3.15

“Should” or “should not”

Indication of recommendations rather than requirements. In the negative form, a recommendation is the
expression of potential choices or courses of action that is not preferred but not prohibited.

3.2 Standard Specific Definitions

3.2.1  Coefficient of Performance (COP)
A ratio of the heating capacity in watts to the power input values in watts at any given set of rating conditions
expressed in watts/watt.
3211 Standard Coefficient of Performance
A ratio of the capacity to power input value obtained at standard rating conditions.
3.2.2  Heat Pump Pool Heater
A factory-made assembly that contains the air moving device, compressor, refrigerant-to-water heat
exchanger and air-to-refrigerant heat exchanger using ambient air as the heat source. Models can consist of
more than one assembly to be used together for the purpose of cooling and heating pool water. Models with
separated assemblies are designed to be used together, and the requirements of rating outlined in this standard
are based upon the use of matched assemblies.
Heat pump pool heaters are capable of heating pool water to achieve a controlled temperature, and can
include the capabilities of pool water cooling, air-heating, air cooling, air-circulating, air-cleaning, or
dehumidifying.
3.2.3  Heating Capacity
The capacity associated with the change in water temperature expressed in Btu/h.
3.24  Published Rating
A statement of the assigned values of those performance characteristics, under stated rating conditions, where
a unit can be chosen to fit the application. These values apply to all units of the same nominal size and type
(identification) produced by the same manufacturer. This includes the rating of all performance
characteristics shown on the unit or published in specifications, advertising or other literature controlled by
the manufacturer, at stated rating conditions.
3241 Application Rating
A rating based on tests performed at rating conditions other than standard rating conditions.
3.24.2 Standard Rating
A rating based on tests performed at standard rating conditions.
3.25  Rating Conditions
Any set of operating conditions where a single level of performance results and causes only
that level of performance to occur.
3.25.1 Standard Rating Conditions
Rating conditions used as the basis of comparison for performance characteristics.
Section 4. Classifications
4.1 Classifications

A heat pump pool heater within the scope of this standard shall be classified by Functions as shown in Table 1.

Section 5. Test Requirements

All standard ratings shall be verified by tests conducted in accordance with ASHRAE 146.



AHRI Standard 1160-2022 (I-P)

Table 1 Classifications of Heat Pump Pool Heaters

Designation Unit type - - -
Pool Heating Only Pool Heating and Cooling

Single Package SPPH-H SPPH-H/C

Split System SSPH-H SSPH-H/C

Section 6. Rating Requirements

6.1 Standard Rating
Standard ratings shall be established by tests conducted at the standard rating conditions specified in Table 2.

6.1.1  Values for Standard Ratings

Standard ratings relating to heating capacity shall be net values. If a circulating pump is within the unit and
energized under normal operation, that electrical energy shall be included in the total power input to the unit.
Supplementary electric heat shall not be included in the standard ratings of the unit.

6.1.1.1 Values for Standard Heating Capacity Ratings

Standard heating capacity ratings shall be expressed only in terms of Btu/h in multiples of 500
Btu/h for units with ratings less than 50,000 Btu/h, or multiples of 1000 Btu/h for units with
ratings 50,000 Btu/h and greater.

6.1.1.2 Values for Standard Coefficient of Performance
Standard coefficient of performance shall be expressed in multiples of 0.1.
6.1.2  Electrical Conditions

Standard rating tests shall be conducted at nameplate rated voltage and frequency. For models with dual
voltage nameplate ratings, the tests shall be conducted at the higher of the two voltages.

6.1.3  Requirements for Separated Assemblies

When a model consists of two separate assemblies, the length of the interconnecting refrigerant tubing shall
not be less than 25 ft. The line sizes, insulation and details of installation shall be per the manufacturer’s
installation instructions.

6.2 Application Ratings
Application ratings shall be established by tests conducted using rating conditions other than those specified in

Table 2.
Table 2 Standard Rating Conditions
Air Temperature Water

Temperature and Surrounding Unit Temperature Water Flow Rate

1di 0, - -
Humidity (% RH) E)Fry bulb, l/ﬁet bulb, Entering Unit, °F gpm
High Air Temperature . . .
- High Humidity 80.6 75.8 80.0 air:]‘fl;‘ft High Air Temperature — Mid
(80% RH) Y
High Air Temperature 3 Use 0.450 per 1000 Btu/h.
ig;j I;g;mdlty 80.6 12 800 2) Manufacturer can specify a flow rate

° lower than 0.450 per 1000 Btu/h
Low Air Temperature . . .
- Mid Humidity 50.0 44.3 80.0 ai”r:fl;i High Air Temperature — Mid
(63% RH) Y
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6.3

Tolerances

To comply with this standard, measured test results for heating capacity and COP shall not be less than 95% of
published ratings.

Section 7. Minimum Data Requirements for Published Ratings

As a minimum, published ratings shall include all standard ratings. All claims to ratings within the scope of this standard shall
include the statement “Rated in accordance with AHRI Standard 1160 (I-P).” All claims to ratings outside the scope of this
standard shall include the statement “Outside the scope of AHRI Standard 1160 (I-P).” Application ratings within the scope of
the standard shall include a statement of the conditions under which the ratings apply.

8.1

8.2

8.3

Section 8. Operating Requirements

Performance Requirements

To comply with this standard, heat pump pool heaters shall be designed and produced in such a manner that any
production unit will meet the requirements of this section.

Maximum Operating Conditions Test.
Heat pump pool heaters shall be designed and produced to pass the following maximum operating conditions test.

8.2.1

8.2.2

8.2.3

8.24

Temperature Conditions.

1) Air temperature surrounding unit:
a) 86.0°F dry-bulb
b) 68.0°F wet-bulb

2) Water temperature entering unit: 101.0°F

3) Water flow rate: Same flow rate as established in High Air Temperature - Mid Humidity (63% RH) in
Table 2.

Voltages

The test shall be run at the Range A minimum utilization voltage from AHRI Standard 110, Table 1, based
upon the unit’s nameplate rated voltage(s). This voltage shall be supplied at the unit’s service connection and
at rated frequency.

Procedure

The equipment shall be operated for one hour at the temperature conditions and voltage specified.
Requirements

The equipment shall operate continuously without interruption for any reason for one hour.

Voltage Tolerance Test

Heat pump pool heaters shall pass the following voltage tolerance test with the same water flow rate as established in
High Air Temperature — Mid Humidity (63% RH) in Table 2.

8.3.1

8.3.2

Temperature Conditions
Temperature conditions shall be maintained at the steady state conditions as shown in Table 2.

Voltages

1) Tests shall be run at the Range B minimum and maximum utilization voltages from AHRI 110,
Table 1, based upon the unit’s nameplate rated voltage(s). These voltages shall be supplied at the
unit’s service connection and at rated frequency. A lower minimum or a higher maximum voltage
shall be used, if listed on the nameplate.
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2) The power supplied to single phase equipment shall be adjusted just prior to the shut-down period
(Section 8.3.3(2)) so that the resulting voltage at the unit’s service connection is 86% of nameplate
rated voltage when the compressor motor is on locked-rotor. (For 200V or 208V nameplate rated
equipment, the restart voltage shall be set at 180V when the compressor motor is on locked rotor.)
Open circuit voltage for three-phase equipment shall not be greater than 90% of nameplate rated
voltage.

3) Within one minute after the equipment has resumed continuous operation (Section 8.3.4(3)), the
voltage shall be restored to the values specific in Section 8.3.2(1).
8.3.3  Procedure
1) The equipment shall be operated for one hour at the temperature conditions and voltage(s) specified.

2) All power to the equipment shall be interrupted for a period (not to exceed five seconds) to cause
the compressor to stop and then be restored.

8.3.4  Requirements
1) During testing, the equipment shall operate without failure of any parts.

2) The equipment shall operate continuously without interruption for any reason for the one hour
period preceding the power interruption.

3) The unit shall resume continuous operation within two hours of restoration of power and shall then
operate continuously for one half hour. Operation and resetting of safety devices prior to
establishment of continuous operation is permitted.

Section 9. Marking and Nameplate Data

As a minimum, the nameplate shall display the manufacturer's name, model designation, refrigerant, and electrical
characteristics.

Nameplate voltages for 60 Hertz systems shall include one or more of the equipment nameplate voltage ratings shown in Table
1 of AHRI Standard 110. Nameplate voltages for 50 Hertz systems shall include one or more of the utilization voltages shown
in Table 1 of IEC Standard 60038.

Section 10. Conformance Conditions

While conformance with this standard is voluntary, conformance shall not be claimed or implied for products or equipment
within the standard’s Purpose (Section 1) and Scope (Section 2) unless such product claims meet all of the requirements of the
standard and all of the testing and rating requirements are measured and reported in complete compliance with the standard.
Any product that has not met all the requirements of the standard shall not reference, state, or acknowledge the standard in any
written, oral, or electronic communication
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APPENDIX A. REFERENCES - NORMATIVE

Listed here are all standards, handbooks, and other publications essential to the formation and implementation of the standard.
All references in this appendix are considered as part of the standard.

Al AHRI Standard 110-2016, Air-Conditioning, Heating, and Refrigerating Equipment Nameplate Voltages, 2016, Air-
Conditioning, Heating and Refrigeration Institute, 2311 Wilson Blvd, Suite 400, Arlington, VA 22201, USA.

A2. ANSI/ASHRAE Standard 146-2020, Methods of Testing and Rating Pool Heaters, 2020, ASHRAE, 180 Technology
Parkway, Peachtree Corners, GA 30092, USA.

A3. ASHRAE Terminology. ASHRAE. Accessed October 19, 2021. https://www.ashrae.org/technical-resources/free-
resources/ashrae-terminology.

A4 IEC Standard 60038, IEC Standard Voltages, 2002, International Electrotechnical Commission, 3, rue de Varembe,
P.O. Box 131, 1211 Geneva 20, Switzerland.
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APPENDIX B. REFERENCES - INFORMATIVE

Listed here are standards, handbooks, other publications, and exclusions listed in Section 2.3 which may provide useful
information and background but are not considered essential. References in this appendix are not considered part of the
standard.

B.1.

B.2.

B.3.

B.4.

B.5.

AHRI Standard 210/240-2023 (2020) (I-P), Unitary Air-Conditioning and Air-Source Heat Pump Equipment, 2020,
Air-Conditioning, Heating and Refrigeration Institute, 2311 Wilson Blvd, Suite 400, Arlington, VA 22201, USA.

AHRI Standard 310/380-2017 (CSA-C744-17) (SI/1-P), Standard for Packaged Terminal Air-Conditioners and Heat
Pumps, 2017, Air-Conditioning, Heating and Refrigeration Institute, 2311 Wilson Blvd, Suite 400, Arlington, VA
22201, USA.

AHRI Standard 340/360-2022 (1-P), Commercial and Industrial Unitary Air Conditioning and Heat Pump Equipment,
2022, Air-Conditioning, Heating and Refrigeration Institute, 2311 Wilson Blvd, Suite 400, Arlington, VA 22201,
USA.

AHRI Standard 390-2021 (I-P), Performance Rating of Single Package Vertical Air-Conditioners and Heat Pumps,
2021, Air-Conditioning, Heating and Refrigeration Institute, 2311 Wilson Blvd, Suite 400, Arlington, VA 22201,
USA.

AHRI/ASHRAE/ISO Standard 13256-1:1998 (RA 2012), Water-Source Heat Pumps-Testing and Rating for
Performance-Part 1: Water-to-Air and Brine-to-Air Heat Pumps, 2012, International Organization for
Standardization, Case Postale 56, CH-1211, Geneva 20, Switzerland



