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HEAT PUMPS 101

What is a
heat pump?

A device that transfers heat from
one place to another, typically
from a lower temperature to a
higher temperature.




HEAT PUMPS 101

How does a heat pump heat or cool a home?

Heating mode: From
the outside air, heated by
the sun. Even when it is
cold outside, heat energy
can be extracted from the
air and pumped inside.

Cooling mode:

From the inside air.

It is not bringing in cold, it
is pumping heat out

of the building.
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HEAT PUMPS 101

Basic refrigerant cycle

Compressor

Indoor Outdoor
Useful Heat Unit: Evaur::c::tor reat
Indoors Condenser p Source
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HEAT PUMPS 101

Basic refrigerant cycle - Compressor
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HEAT PUMPS 101

Basic refrigerant cycle - Condenser

Useful Heat | b=
Indoors
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HEAT PUMPS 101

Basic refrigerant cycle - Expansion Valve

— |

Electronic Expansion
Valve (EXV)
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HEAT PUMPS 101

Basic refrigerant cycle — Evaporator

Heat
Source
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HEAT PUMPS 101

Can heat pumps
save energy?

* Up to 4 times more efficient!
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* Space heating is 44% of
residential energy use.

* Ductless heat pumps are a great
option for homes with no existing
ductwork.




HEAT PUMPS 101

Configuration Types

Less Common

- Air to Water heat
pumps, which can
be central ducted,
used for radiant or a
combination of both

Common System
configurations:

- Central ducted Air
Source Heat pumps

 Ductless

- Ductless/combination - Ground Source heat

pumps (AKA
geothermal)

* Dual fuel systems
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HEAT PUMPS 101

Compressor
Types

* Single Stage
* Two Stage
* Multistage/Variable Capacity
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Cold Climate Heat Pump IDS Ultra image courtesy of Bosch
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CONTROLS

Types of thermostats

Programmable
Wi-Fi enabled

* Communicating proprietary

Advanced smart thermostats Programmabie Thermostat

Z Q0 750 .
78%4:30 (ot (o) (Cram)
— ®
Fan System
B N *
Auto On

Cool Off Heat




BUILDING LOAD & HEAT PUMP SELECTION

Balance points

* Thermal-Outdoor temperature
when the home’s heat loss and
the heat pump’s heat output are
matched.

* Economic-Used for dual fuel
applications to determine which
fuel type is most cost effective
based on ambient conditions.




BUILDING LOAD & HEAT PUMP SELECTION |

Sample thermal balance point chart
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BUILDING LOAD & HEAT PUMP SELECTION

Sizing supplementary
heating

* Less is more
* Size it

* Stage it

Balance-point Diagram
Air-source Heat Pump

BTUH
(Thousands)
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HEAT PUMPS 101 |

Heat Pump Ratings E“E GU'DE
Air Conditioning, Heating and _.._.
Refrigeration Institute (AHRI)
Cooli
SEER 2 = Seasonal Energy Efficiency Ratio El'ﬁﬂmwﬂnrl?m (BEERzY
This represents the total heat removed from the 14-3'1 6.0
conditioned space during the annual cooling s 1 | ey depne
season expressed in BTUs divided by the electricity m“"h,_u“”ﬂ Eﬁﬁ
consumed expressed in watt-hours. - e
Hutl"q poun con ko by dhlaile,
HSPF 2 = Heating Seasonal Performance Factor Efficiency Rating mseez
This represents the total space heating required in 8.6-10.0
region IV (north) during the space heating season —_ . . For gy s s, il
expressed in BTUs and divided by the total Iﬁ'-ﬁ'hm_“"mm products pmiren e
electricity consumed expressed in watt-hours. S ————
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HEAT PUMPS 101

Potential Eligibility for IRA Tax Credit*

An e CERTIFIED

www.a

AH RI Ce rtificatio n Certificate of Product Ratings

AHRI Certified Reference Number : 211806977 Date : 04-08-2025 Model Status : Production Stopped
AHRI Type : HRCU-A-CB (Split System: Heat Pump with Remote Outdoor Unit-Air-Source)
Series : ML17XP1 SERIES
Outdoor Unit Brand Name : LENNOX
Outdoor Unit Model Number (Condenser or Single Package) : ML17XP1-024-230A"*
Indoor Unit Model Number (Evaporator and/or Air Handler) : CBA25UHV-030-230-""
The manufacturer of this LENNOX product is responsible for the rating of this system combination.
with the latest edition olAHRI 210/240 - 2024, Performance Ralhg d Unitary Air-Conditioning & Air-Source Heat

Rated as follows in accordance
* What does AHRI do? e e end e el
° Cooling Capacity (Aru) — Single or High Stage (95F), btuh : 23400

SEER2: 16.00
EER2 (Arul) - Single or High Stage (95F) : 13.00

* Why is a certification important? g Gty 1018 i S 7, 10

HSPF2 (Region IV) : 8.10

* Why wouldn’t a combination be certified?

1"Active” Model Status are those that an AHRI Certification Program ticipant is currently ing AND selling or offering for sale; OR new models that are
being marketed but are not yet being produced.“Production Stopped” Model Status are those that an AHRI Certification Program icipant is no longer

BUT s st seling or offering for ssle,

Rmnp are accompanied by WAS indicate an involuntary re-rate. The new published rating is shown along with the previous (i.e. WAS) rating.

The Department of Energy has published updated energy efficiency metrics for central air cmdlmmandhaatpumps This publication reflects both the 1987
metric (SEER) and the 2023 metric (SEER2). Efficiency requirements are published at 10 C.F.R. 430.32(c}). Please refer to www.AHRInet.org for more information
about updated energy efficiency metrics.

*As of the date, this AHRI Certificate of Product Performance is printed, the product may be eligible for the U.S. federal tax credit based on the displayed

AHRI Certified ratings meeting the Consortium for Energy Efficiency (CEE) maeﬂbemy tier, not including any advanced tier, of the CEE Residential

Heating and Cooling Systems Initiative - Electric Equipment Specification with effective date January 1, 2025.

Disclaimer: The identification of “Potential Eligibiity for IRA Tax Credit” is not intended to constitute tax or legal advice. It is for general informational
rposesonly Individuals considering eligibility for the tax credit are advised to confirm eligibility with their equipment installers, tax attorneys, or

AHRlnuesmrepmmmnorwnnumye or impied or assumes any legal liability or responsibility for the accuracy, completeness, any third
party’s use of, or the results of the use of Potential Eligibility for Tax Credit disclosed on the AHRI Directory of Certified Product Performance or the AHRI
Certificate of Product Performance. Note: Potential Eligibility for Tax Credit may not constitute the most up to date information.

DISCLAIMER

AHRI does not endorse the product(s) listed on this i and makes no as to, and assumes no responsibility for,

the product(s) listed on this Certificate. AHRI expressly disclaims all liability for damages of any khdarkl\gomofm use or performance of the pmduct(sLonlw
unauthorized alteration of data listed on this Certificate. Certified ratings are valid only for models and configurations listed in the

directory at www.ahridirectory.org.

TERMS AND CONDITIONS

This Certificate and its contents are proprietary products of AHRL This Certificate shall only be used for individual, personal and

confidential reference purposes. The contents of this Certificate may not, in whole or in part, be reproduced; copied; disseminated;

entered into a computer database; or otherwise utilized, in any form or manner or by any means, except for the user's individual,

personal and confidential reference. AIR-CONDITIONING, HEATING,

CERTIFICATE VERIFICATION SREENMGERAIP NENIUIE
for the model cited on this certificate can be verified at www.ahridirectory.org, click on “Verify Certificate” link we make life better™

md tmmr ma AHRI Certified Reference Number and the date on which the certificate was issued,

which is listed above, and the Certificate No., which is listed at bottom right.

©2025Air-Conditioning, Heating, and Refrigeration Institute CERTIFICATE NO.: 133886207916012841
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AHRI Certification

* You will find Ducted, Ductless and
Ducted/Ductless combo systems under
Air Source Heat Pumps.

e Unit type column (column 6 in the image
will tell you what type.

* Mixed Ducted and non-ducted indoor
units requires some attention.

(3 Home  Air-Source Heat Pumps
Air-Source Heat Pumps

Certification Program Information: Air-Source Heat Pumps [ASHP

Search Criteria  Close &

ENERGY STAR © Certified? ()

v | Otes

Potential Eligitility for IRA Tax Credit

O ves

Qutdaor Unit Brand Name (& Indoor Unit Brand Name (& Refrigerant Type @
DAIKIN, Daikin AC v | Daikin AC, DAIKIN v | Select Refrigerant Type

Qutdaor Unit Model Number Indor Unit Model Number Fumnace Mode! Number

For Service Only Model () Only display records which include a fumace Only display records which do natinclude a fumace
O ves O ves O ves

52 Show Performance Filters 25 Show CEE Filters 2% Show Additional Filters

[0 include Discontinusd and Obsolete Records in Search Results (D)

Results: 11071 Records  Columns highlighted in blue, with an * indicate AHRI Certified Ratings.

DO 2 AHRIRLE (D & Outdoor Unit Brand Name (0) % Outdoor Unit Series Name # Outdoor Unit Model Number

D 217187668 DAIKIN DHITC DHTTCA610A*
D 217178425 DAIKIN RALABAMIU®
D 27178424 DAIKIN RALASBANIU®
D A7 DAIKIN RATAGDAMIU*
D 27178422 DAIKIN RATASBANVIU®
D 2171 DAIKIN RATAZEAMIU*
D 217178420 DAIKIN RATAZ4ANIU®
D 217178419 DAIKIN RALASBAMIU®
D 217178418 DAIKIN RALASBANIU®
D 7178117 DAIKIN RATAGDAMIU®

52 Indoor Unit Brand Name

£ Mini/Multi-Split Indoor Unit Type @

Mixed Ducted and Non-Ducted Indoor Units
Mixed Ducted and Non-Ducted Indoor Units
Mixed Ducted and Non-Ducted Indoor Units
Mixed Ducted and Non-Ducted Indoor Units
Mixed Ducted and Non-Ducted Indoor Units
Mixed Ducted and Non-Ducted Indoor Units

Ductzd Indoer Units

Ducted Indoor Units

Ductzd Indoer Units

ENERGY STAR & Certified with Cold Climate Designation?

O ves

| Search within betow resuts | Q

2 Indoor Unit Model Number 57 Furnace Model Number £ Cooling Capacity (95F),

DMVT368P1300A

3420
25501
34200
5750
45500
3420
23000
4550
34200

5750
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HEAT PUMPS 101

Heat pumps in cold climates

* Many heat pumps operate well in temperatures as low as 17°F.

* Heat pumps with Cold Climate designations operate at full capacity as low as 5°F.

MODEL DETAILS OTHER RATINGS

AHRI Reference # : 211806977 Heating Capacity (17F), btuh (Appendix M1) : 13600
Outdoor Unit Brand Name () : LENNOX Heating Capacity (5F), btuh (Appendix M1) : 10400
Qutdoor Unit Series Name  : ML17XP1 SERIES Heating COP (5F), btuh (Appendix M1) : 206
Outdoor Unit Model Number ML17XP1-024-230A% Full-Load Cooling Air Volume Rate, scfm (Appendix M1) : 810
Indoor Unit Brand Name () : LENNOX Heating Capacity (17F), btuh (Appendix M) : 13600
Mini/Multi-Split Indoor Unit Type @ : Heating Capacity (5F), btuh (Appendix M) :

Indoor Unit Model Number : CBA25UHV-030-230-+ Full-Load Cooling Air Volume Rate, scfm (Appendix M) : 810
Furnace Model Number Intermediate Cooling Air Volume Rate, scfm (Appendix M) :

Minimum Cooling Air Volume Rate, scfm [Appendix M) :



HEAT PUMPS 101 PN N

Cold Climate Heat Pumps and the many - .
specifications Specifying agencies

* Energy Star-Cold Climate Designation
Effective January 1, 2025 . - . .
CEES AIR SOURCE HEAT PUMPS  NEEP Cold Climate specification with QPL
CEE Level SEER2 EER2 HSPF2 COPatS5°F* Capacity Ratio™ * CEE-Tiers

CEE Tier 1
Path A =216,0 =298 =85 =175 = 6O% at 5°F/47°F
Path B =16.0 =M.0 =80 =175 = 45% at 5°F/47°F
CEE Advanced Tier
Refer to the DOE Cold Climate Heat Purmp Challenge Specification

CEE Level SEER2Z EER2 HSPF2 COPat5°F* Capacity Ratio™
CEE Tier 1 2152 210.0 =72 2175 2 45% at 5°F/47°F

Effective January 1, 2026

CEE Tier 1
Path A =16.0 =98 =85 =175 = B65% at 5°F/47°F AHRI 1380
Path B =16.0 =0 =80 =175 = 50% at 5°F/47°F AHRI 1380
CEE Advanced Tier
Refer to the DOE Cold Climate Heat Pump Challenge Specification




1 HEAT PUMP 101

DOE Residential Cold Climate Heat Pump

Product
Prototype

Challenge

Lab Testing

Field Testing

Deployment
Programs,/’
Commercialization

"_"I_I'-"_].'
FATF

Performance Requirements

Seasonal Heating

- 8.5 HSPF2 (Region V)
- Heating at 5°F [-15°C]
- Minimum COP of 2.1-2.4 at 5°F

- Capacity ratio of 100% for 5°F
capacity to 47°F capacity

= Minimum turndown ratio at 47°F

» Compressor cut-in and cut-out
temperatures

Heating at -15°F [-26°C] (optional)

- HP operation at -15°F as
measured by compressor cut-in
and cut-out temperatures
Auxiliary heat
- Staged auxiliary heating

Low GWP Requirement

- Employ refrigerant with a global
warming potential (GWP) value of
no mare than 750 (AR4,100 year)

Connected Product Criteria

- (Offer the connected product capa-
bilities within the latest ENERGY

STAR specification (vB.1).

Further details on the challenge
specifications can be found here.




HEAT PUMPS 101

Importance of Heat
Pump Verification

Department of Energy
research Top Takeaways:

* 90% of systems tested had duct leaks.

* Half of the systems tested had
restricted airflow.

 Sizing and commissioning procedures
are not being followed.

The top 5 most common
install faults are:

* Leaky ductwork
 Low airflow.

e OQOvercharged/undercharged
refrigerant system

* Presence of non-condensables in
refrigerant lines

* |ncorrectly sized systems
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AIRFLOW

Is airflow really
that important?

Poor Airflow ¢

Poor Heat
Transfer

Poor System

Efficiency ¢

Poor Comfort




AIRFLOW

What typically
causes low airflow?

Most common causes of low airflow:
1. Poor duct design:

Too many turns
Too small
Not enough return

2. Restrictive registers:
Open registers or replace

3. Restrictive air filters
Replace with less restrictive filter
Upsize (if space allows)




mmm REFRIGERANT CHARGING BEST PRACTICES

Importance of the
vacuum procedure

Removes non-condensables

* Removes Water Vapor, Air, and any
remaining Nitrogen




Thermostat set-up

1. Thermostat setbacks for heat pumps should
be less than three degrees to limit
engagement of auxiliary heat.

2. Pay attention to thermostat location if
occupation sensor is being utilized.

3. Keep thermostats out of direct sunlight.
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HEAT PUMPS 101

Options for verifying
Heat Pump installs

1. Resnet 310

2. ACCA Ql standard 5

Both methods can be made quite easy

utilizing

* HVAC Smart tools (Bluetooth
connected measurement tools)

* Measure Quick or proprietary app



Questions about
Comfort Ready Home?

Contact your Field Specialist
comfortreadyhome.com
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