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Questions and Answers

• Ask questions in the chat box
• Use the “raise hand” function

We will answer questions as they come when 
there is a natural break
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About New Buildings Institute (NBI)

We push for better buildings that achieve zero energy, zero carbon, and 
beyond—through research, policy, guidance, and market transformation—to 
protect people and the planet.

Research and guidance 
on “best-in-class” 
measures, practices and 
technologies

Advanced code and 
policy approaches

Training and education 
to build market capacity

Innovative, 
leading-edge 
program design 
and delivery 
approaches

Updates on issues 
critical to the utility 
energy efficiency 
business models 

On-call 
subject matter 
experts

NBI’s work targets the aspects of the built environment that can make the greatest impact for the 
climate. 
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About Northeast Energy Efficiency Partnerships (NEEP)

Northeast Energy Efficiency Partnerships (NEEP) works to accelerate energy efficiency, 
electrification, and grid flexibility in the building sector as a core strategy to reduce climate 
pollution and build an affordable, sustainable, and resilient energy future. NEEP works across 
the 12 states and the District of Columbia that comprise the Northeast and Mid-Atlantic region.
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About BENEFIT
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U.S. Department of Energy Funded Project

Started in October 2021 and ends March 2025 

Key Partners: Nevada GOE, Northeast Energy Efficiency 
Partnerships (NEEP), Steven Winter Associates (SWA), and 
International Code Council (ICC)
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Module 1: Why Electrification?

Module 2: Resource Highlight: Electrification 
Checklist for Home Energy Auditors

Module 3: Resource Highlight: Electrification and 
Electric Panel Upgrades
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Module Objectives

What we hope folks get out of this module: 

• Understanding how heat pumps relate 
to electrification of buildings 

• Understanding of the contents of 
the Air-to-air heat pump factsheet 
resource

• Understanding of how stakeholders can 
best utilize the factsheet  

• Understanding how different air-to-air 
heat pumps can be applied to different 
building applications 
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Resource Overview
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Air-to-Air Heat Pump 
System Overview
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Heat Pumps for Space conditioning

» Electrification of homes and buildings growing 
trend

» With in homes and buildings, Space conditioning 
represents the largest end user of energy and 
related emissions

» Because Heat Pumps transfer heat rather and 
generate heat, efficiencies of over 300% are 
common
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Available Heat Pumps for Space Conditioning
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Air-to-Air Heat Pumps are Ready for the Market

» Not your grandparents ASHP 

• Variable capacity compressors 
(inverter driven) 

• Sophisticated controls 

• Flash injection  

» Delivering capacity and efficiency at low 
outdoor temperatures 

» Available in several configurations
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Air-to-Air Heat Pump 
Comparison 
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Air-to-Air Heat Pumps Types

» Variable Refrigerant Flow Systems (VRF) 
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» Split Air-source Heat 
pump Systems 
(includes “mini-splits”)

» Packaged Rooftop 
Unit Systems (RTU)

» Packaged Terminal Heat Pump Systems (PTHP)



Split Air-Source Heat pumps
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Split Air-Source Heat pumps
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Variable Refrigerant Flow (VRF)
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Packaged Terminal Heat pumps
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Packaged Rooftop Unit Systems (RTU)
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Summary of applicable buildings and climates 
for different Air-to-Air Heat pumps
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Questions? 

29



SECTION 2
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Design Considerations For  
Electric Heating Swaps in 
Multi-Family  
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We Make 
Buildings 
Perform 

Better
By providing a whole-building 

approach to design, 
construction, and 

operation

Since 1972, Steven Winter Associates, Inc. has 
been providing research, consulting, and advisory 
services to improve the built environment for private 
and public sector clients. 

Our services include:

Our teams are based across four office locations:
New York, NY | Washington, DC | Norwalk, CT | Boston, MA

For more information, visit 
www.swinter.com

▪ Energy Conservation and Management
▪ Decarbonization
▪ Sustainability Consulting
▪ Green Building Certification 
▪ Accessibility Consulting
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Goals

What we hope you will get out of this 
presentation: 

• Understand the basic principles of heat 
pump technology. 

• Recognize the importance of 
appropriately sizing heat pumps in 
multifamily buildings. 

• Identify the basic steps to take when 
considering a space heating retrofit. 

• Understand the resource and share with 
others. 
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Background

40



41

The Opportunity

Source: U.S. IEA 2020 Residential Energy Consumption Survey

Decarbonize
Increase Efficiency
Consolidate Utility Bills



What is Electric Heat Pump Space Heating?

Heat Pumps
Unitized systems

» Air Source Heat Pumps
» Mini-Splits
» Packaged Terminal Heat Pumps (PTHP)

Central Systems
» Water Source Heat Pumps
» Variable Refrigerant Flow (VRF)

Rooftop Heat Pump Condensers
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Available Electric Systems



How Heat Pumps Work
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Heat Pump Sizing Steps
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Step 1: Establish Clear Goals
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Step 1: Establish Clear Goals

Conduct an Energy Audit
» Provides snapshot of current energy use
» Identifies no-and-low-cost measures

Pay Special Attention to:
» Air Infiltration
» Weatherproofing
» Old Appliances & Lighting
» Window and Insulation Performance
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Step 2: Calculate Loads Accurately
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Step 2: Calculate Loads Accurately

48

Avoid Oversizing
» Leads to short-cycling
» Creates comfort issues
» Reduces system efficiency

Tips to Avoid Oversizing
Be honest – use real conditions, not defaults

» Construction type
» Internal gains
» Occupant load

Calculate loads for each condition using proper 
sizing tools

» Do not estimate or assume values



Step 3: Identify Appropriate Configuration and 
Distribution Strategies
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Step 3: Identify Appropriate Configuration and 
Distribution Strategies

50

Utilize Existing Heat Distribution 
Systems 

» Ducted vs Ductless Heat Pump 
Models

» Consider Whole Home vs 
Supplemental Systems

Properly place outdoor units
» Heat rejection fans should face 

away from each other
» Stacked units can create ice on 

units below



Step 4: Select Right-Sized, Climate Appropriate 
Equipment With Proper Controls
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Step 4: Select Right-Sized, Climate Appropriate 
Equipment With Proper Controls
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How to Use This Resource

53



54



Questions? 
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SECTION 3
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An Introduction to Heat Pump 
Space Heating Permitting & 
Inspection Checklist

57



Questions and Answers

• Ask questions in the chat box
• Use the “raise hand” function

We will answer questions as they come when 
there is a natural break
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Goals

What we hope you will get out of 
this presentation: 

• Will learn more about 
installation requirements for 
ASHP

• Consistent enforcement for this 
technology 

• Ensure actionable outcomes 
and best practices. 

• Understand the resource and 
share with others. 
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Background 
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Heat Pumps

• Effective electrification of 
space heating

• Mature technology
• 3-5x more efficient than a 

standard electric or gas 
heating system 
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Heat Pumps
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Key Stakeholders
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BUILDING 
DEPARTMENT 

DESIGNERS CONTRACTORS BUILDING 
OWNERS



Overview of Checklist 
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Limitations

70

Does not include any 
service upgrades or 

ancillary electrical work. 

Developed with the 
focus on the installation 

of air source 
split-system heat pumps 

in single family or 
duplex buildings.

Recommended process 
is the 2-in-1 model 
(mechanical and 

electrical) 



Codes

• 2020 National Electrical Code (NEC)
• 2021 International Residential Code (IRC)
• 2021 International Fuel Gas Code (IFGC)

71



•Section
•Requirement with code 
reference

•Check box to be 
reviewed either during 
plan review or 
inspection
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Permit Submission Requirements 
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To apply for a permit, submit the following

1. Combination permit application 
2. Floor plan drawn to scale 
3. Mechanical design 
4. Electrical line diagram
5. Load calculation for HP and outlet installations 
6. Equipment manufacturer specifications and 

installation manual 
74



Installation and Labeling Requirements 
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Installation and Labeling Requirements 

1. ASHP is installed according to 
manufacturer’s installation 
instructions.

2. ASHP is listed and labeled for space 
heating and cooling.

3. ASHP is listed and labeled according 
to UL 1995 or UL/CSA/ANCE 
60335-2-40.

4. ASHP has a nameplate with 
identifying name and rating in volts 
and amperes, or in volts and watts.
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Installation and Labeling Requirements Cont.

5. ASHP meets federal minimum efficiency requirements 
(7.5 HSPF2/14.3 SEER2).
6. All heating elements that are replaceable in the field and 
are part of an electric heater (such as electric resistance 
heating elements in heat pumps or heat strips) are marked 
with the ratings in volts and watts or in volts and amperes.
7. If the ASHP is replacing a furnace, the gas outlets are 
capped gastight.
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Location Requirements
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Location Requirements

8. ASHP outdoor unit listed, labeled and installed in an outdoor location:
9. Supports and foundations built to prevent excessive vibration, settlement or movement of the equipment.
10. Fixed electric space-heating equipment located with the required spacing between the equipment and 
adjacent combustible material, unless it is listed to be installed in direct contact with combustible material.
11. The service side of the ASHP has an area that is 30” wide and 36” deep for access and is a level 
working space.
12. ASHP is protected from damage when installed in a garage or carport.
13. ASHP installed in flood hazard areas is either
14. ASHP installation location matches approved floor plan.
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Location Requirements Cont.
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12. ASHP is protected from 
damage when installed in a 
garage or carport.
13. ASHP installed in flood 
hazard areas is either

14. ASHP installation 
location matches approved 
floor plan.



Electrical Requirements
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Electrical Requirements

15. For ASHP installations, the electrical service rating is 
greater than or equal to the electrical service load as 
demonstrated by electrical service load calculations.
16. Circuit conductors for ASHP are sized at 125% or more 
of electrical load.
17. ASHP is properly identified on electrical panelboard.
18. An individual branch circuit may supply any volt-ampere 
or wattage rating of fixed electric space heating equipment 
for which the branch circuit is rated.
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Electrical Requirements Cont.

19. All 125-volt through 250-volt receptacles supplied by 
single-phase branch circuits rated 150 volts or less to ground 
have ground-fault circuit interrupter (GFCI) protection if installed: 
outdoors, in crawlspaces or basements, indoor damp and wet 
locations, laundry rooms or bathrooms. 
20. All receptacles for ASHP installed in a wet location have a 
weatherproof enclosure with the attachment plug cap inserted or 
removed.
21. Appropriately sized overcurrent protection (e.g., circuit 
breaker) are provided for the branch circuit serving the ASHP. 
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Electrical Requirements Cont.

22.Fixed electric space-heating equipment requiring supply conductors 
with an insulation rating greater than 60°C are clearly and permanently 
marked.
23. Where equipment is installed outdoors on a roof, an equipment 
grounding conductor of the wire type shall be installed in outdoor 
portions of metallic raceway systems that use compression-type fittings.
24. A controller is marked with the manufacturer’s name, trademark, or 
symbol; identifying designation; voltage; phase; full-load and locked-rotor 
current (or horsepower) rating; and other data as may be needed to 
properly indicate the motor-compressor for which it is suitable. (
25. Disconnecting means capable of disconnecting an ASHP, including 
motor-compressors and controllers, from the circuit conductors is 
installed within sight from the ASHP and be readily accessible.
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Mechanical Requirements 
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Mechanical Requirements: Sizing, Controls, and 
Duct Requirements 
26. ASHP is sized using ACCA Manual S based on loads 
determined using ACCA Manual J.
27. If energy recovery systems (ERVs) are installed, heating 
loads are adjusted to account for reductions in the load 
associated with the ERV using the ASHRAE HVAC Systems and 
Equipment Handbook. (
28. ASHP with supplementary electric-resistance heat have 
controls that, except during defrost, prevent supplemental heat 
operation when the heat pump compressor can meet the heating 
load.
29. Duct systems serving ASHP meet design, sizing, material, 
installation, location, sealing, testing insulation and other 
applicable requirements.  



Mechanical Requirements: Condensate Drain 
and Refrigerant 

30. Condensate from cooling coils and evaporators are drained 
from the drain pan outlet to an appropriate place of disposal 
(e.g., not a street, walkway, crawl space, above outdoor 
equipment, or other area where it would cause a nuisance). 
The condensate drain piping slopes downhill with a minimum 
1-percent slope (1/8 unit vertical in 12 units horizontal).

31. A secondary drain or auxiliary drain pan is installed for each 
cooling or evaporator coil where damage to any building 
components will occur as a result of overflow from the 
equipment drain pan or stoppage in the condensate drain 
piping.

32. Condensate pumps located in uninhabitable spaces, such 
as attics and crawl spaces, are connected to the ASHP such 
that when the pump fails, the ASHP will be prevented from 
operating. Condensate pumps are installed according to the 
manufacturer’s instructions.
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Mechanical Requirements: Condensate Drain 
and Refrigerant Cont.

33. Refrigerants used in direct 
refrigerating systems conform to the 
applicable provisions of 
ANSI/ASHRAE 34.
34. Refrigerant piping meet the 
following requirements

88



Appendices
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Appendix: Example Permit Application
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Questions?
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We want your Feedback!!
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https://forms.office.com/r/sxQERRQyYa


