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Please go to www.slido.com 
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Weôd like to learn more about you!

Polls

Please go to www.slido.com and enter code #DOE to respond

http://www.slido.com/
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Jim Young
Guidehouse

Michael Deru
National Renewable Energy 

Laboratory



8

Better Buildings and the Accelerator



Better Buildings
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Better Buildings is an initiative of the U.S. Department of Energy (DOE) designed to improve the lives of the 

American people by driving leadership in energy innovation. 

Through Better Buildings, DOE partners with leaders in the public and private sectors to make the nationôs 

homes, commercial buildings, and industrial plants more energy-efficient by accelerating investment and sharing 

successful best practices.

https://betterbuildingssolutioncenter.energy.gov/ 

Involvement opportunities and available resources:

Å Commercial Building Heat Pump Accelerator ï todayôs topic

Å Better Buildings Challenge

Å Better Climate Challenge

Å Better Plants Challenge
Å Technology Research Teams + resources

Å Webinars, live and on-demand

Å Better Buildings Solution Center with 3,000+ solutions

Å Annual summit

Å And more!

https://betterbuildingssolutioncenter.energy.gov/
https://betterbuildingssolutioncenter.energy.gov/webinars/better-buildings-commercial-building-heat-pump-accelerator-goals-impacts-and-opportunities
https://betterbuildingssolutioncenter.energy.gov/challenge
https://betterbuildingssolutioncenter.energy.gov/climate-challenge
https://betterbuildingssolutioncenter.energy.gov/better-plants
https://betterbuildingssolutioncenter.energy.gov/alliance/tech-teams
https://betterbuildingssolutioncenter.energy.gov/events
https://betterbuildingssolutioncenter.energy.gov/webinars-on-demand
https://betterbuildingssolutioncenter.energy.gov/
https://betterbuildingssolutioncenter.energy.gov/summit


Commercial Building Heat Pump Accelerator: Overview
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Why: Up to 50% Reduction in GHG 
Emissions from New Units

ÅCommercial building space 
conditioning accounts for 
approximately 40% of commercial 
energy use

ÅHeat pump rooftop units (RTUs) 
are estimated to reduce GHG 
emissions and energy costs by up 
to 50% compared with 
conventional RTUs (with natural 
gas heating)

How: Two Complementary Efforts

ÅSupply: Commercial Building Heat 

Pump Technology Challenge - 

Produce advanced commercial 
building heat pump technology 

ÅDemand: Commercial Building 

Heat Pump Campaign - Work with 
end users and other stakeholders to 

increase the adoption of both 
existing and emerging technologies 

to meet market demand



Commercial Building Heat Pump Accelerator 

The Commercial Building Heat Pump Accelerator is working with 

stakeholders to accelerate the development and adoption of heat 

pump packaged RTUs to achieve integrated energy efficiency and 

electrification of buildings
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Photo by Sam Petty, US DOE

Campaign

ÅAccelerate adoption of todayôs heat pump RTUs, including 

all electric and dual fuel products

ÅHighlight organizations that have adopted or plan to adopt 

HP RTUs for their sustainability goals

ÅResources to help building owners understand their options

ÅShowcase successful adoption of HP RTUs in case studies

Technology Challenge

ÅAdvancing commercial heat pump RTU 

technologies, improving cold climate performance

ÅParticipating manufacturers will develop prototypes, 

test their performance and durability, and conduct 

field validations with Better Buildings partners 

ÅTargeting commercialization as soon as 2027

https://betterbuildingssolutioncenter.energy.gov/accelerators/commercial-building-heat-pump


Commercial Building Heat Pump Accelerator 
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Technology Challenge 

Partners 

Å AAON, Inc.

Å Addison

Å Carrier Global Corporation

Å Daikin

Å Lennox International, Inc.

Å Rheem Manufacturing Company

Å Trane Technologies

Å Johnson Controls International

Å Amazon

Å Budderfly

Å Columbia Association

Å IKEA US Retail LLC

Å kW Engineering

Å Los Angeles Unified School District

Å Life Time, Inc.

Å South-central Partnership for Energy 

Efficiency as a Resource (SPEER)

Å Sustainable Energi

Å Seely International

Å Target Corporation

Å Center for Energy and Environment, 

Minnesota (MN CEE)

Å Collaborative Labeling and Appliance 

Standards Program (CLASP)

Å Slipstream

Å International Center for Appropriate 

and Sustainable Technology (ICAST)

Å Mace Group

Å Prologis

Å Vermont Energy Investment 
Corporation (VEIC)

Å Whole Foods Market

Campaign Partners

Join by completing the 
Participant Form on the 

Accelerator website: 

https://betterbuildingssolutionce
nter.energy.gov/commercial-

building-heat-pump/accelerator    

Campaign

The campaign is open to building and plant owners and operators, utilities, and other supporting 

organizations that may include non-profits, NGOs, associations, and trade organizations. In 

collaboration with the National Laboratories, the campaign will provide building owners and operators 

with technical assistance, which includes: 

Å Decision trees and guidance documents to support site- and portfolio-level evaluations

Å Estimates on the energy, economic, and emissions comparisons for different geographic areas

Å Case studies showcasing how building owners have successfully implemented HP RTUs to achieve 

their decarbonization goals

Å Peer-to-peer learning through working groups on topic areas, including manufacturers' equipment 
specifications, validation activities, workforce challenges, utility engagement, and more

Technology Challenge

The technology challenge is open to commercial heat pump manufacturers. In collaboration with the 

National Laboratories, the challenge will work with technology manufacturers on life cycle cost and 

emissions-effective Heat Pump RTUs that meet an advanced technology specification. Technology 

Challenge partners will:

Å Commit to bring to market advanced technologies to meet end user needs, including a heat pump RTU 

that meets or exceeds the specifications of the technology challenge as soon as 2027

Å Collaborate with DOE to better understand barriers, unit performance, technical challenges, and 

opportunities for advanced technologies

Å Provide quarterly updates on development progress, including preliminary results and performance data, 
product challenges, testing needs, and expected milestone timelines

Å Share companyôs name and logo to be included in technology challenge materials

Join the 

Accelerator!

Inaugural Accelerator partners at the 2024 Better Buildings Summit

https://betterbuildingssolutioncenter.energy.gov/commercial-building-heat-pump/accelerator
https://betterbuildingssolutioncenter.energy.gov/commercial-building-heat-pump/accelerator
https://betterbuildingssolutioncenter.energy.gov/commercial-building-heat-pump/accelerator


Commercial Building Heat Pump Accelerator: Campaign
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The Commercial Building Heat Pump Campaign aims to help commercial building owners 

and operators reduce greenhouse gas emissions and operating costs by increasing the 
adoption of both existing and emerging heat pump technologies. DOE will provide building 
owners and operators with resources and guidance to deploy heat pump technology to 

support both site-level and portfolio-level installations. 

Å Decision trees and guidance documents to 

support site- and portfolio-level evaluations

Å Estimates on the energy, economic, and 

emissions comparisons for different geographic 

areas

Å Case studies showcasing how building owners 

have successfully implemented HP RTUs to 

achieve their decarbonization goals

Å Peer-to-peer learning through working groups on 

topic areas, including manufacturers' equipment 

specifications, validation activities, workforce 

challenges, utility engagement, and more

Draft Versions



Commercial Building Heat Pump Accelerator: Campaign
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Case studies will describe how organizations overcame 

barriers to adopt HP RTUs and their experiences with 

the technology. 

Los Angeles Unified

School District (CA)

Å Replaced 65% of decentralized HVAC 

units with electric heat pumps 

Å Reduced heating emissions by 33%

Å Saved ~$140,000 monthly on utility costs

Columbia Association (MD)

Å Replacing gas-fired RTUs with dual fuel 

RTUs as existing equipment fails

Å Projected to reduce natural gas use by 

70% in early pilot

Å Reserved the facilityôs spare electrical 

capacity for future HPWHs



Commercial Building Heat Pump Accelerator: Technology Challenge
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Through the Commercial Building Heat Pump Technology Challenge, the U.S. Department of Energy is challenging manufacturers to 

develop new emissions-effective heat pump rooftop units (RTUs) that meet an advanced technology specification developed by DOE to help 
organizations meet their energy efficiency needs and decarbonization objectives. Manufacturers will partner with DOE and the national 
laboratories to create prototypes, test the performance and durability of the products, and lead field validations with Better Buildings partners.

Technology Challenge Objectives

Å Manufacturers will develop new equipment 

prototypes that meet an advanced technology 

specification developed by DOE

Å DOE, NREL, and other labs will test the 

performance and durability of the products

Å DOE, NREL, and other labs will lead field 

validations with Better Buildings partners

Å DOE will recognize manufacturers who 

successfully meet the specifications

Å Units will be available for purchase as soon as 

2027

Specification Objectives

Å Improve cold weather performance at 5° F 

Å Minimize electrical capacity upgrades

Å Minimize peak demand impacts

Å Minimize GWP impacts of refrigerants

Å Balance weight and structural upgrades with 

performance improvements

Å Maintain or improve system reliability

Å Design for ease of maintenance, component 

replacement

Å Minimize impacts on system and total costs

Å Maintain safe and reliable operation



Commercial Building Heat Pump Accelerator: Technology Challenge
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April 2024

Announce 
Challenge

Winter 2024

Mfgs. test 
proof 

concept

June 2025

Prototype 
validation at 
DOE labs

Sep 2025

Field install 
with Better 
Buildings 
partners

June 2026

Final field 
validation 

results

Dec 2026

Optional 
criteria 

evaluation 
results

Phase I Milestones: 

Timeline

Specification is written to be implemented in 2 phases recognizing performance levels:

Å Phase I: Best possible technology as soon as 2027

Å Phase II: Performance levels with advanced technologies that drive toward very low GWP (<10) 

refrigerants by 2031

2027

First 
products 
available



Jeremy Scharfenberg, CEM, PMP, LEED-AP

Vice President, Community Operations

Columbia Association



Rooftop Package Unit Heat 
Pumps ɀ Strategies

Jeremy Scharfenberg, Vice President of Community Operations
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Package Heat Pump Deployment Strategies

Background on CA

ÅNearly 600,000 sqft of commercial 
building space

ÅRanging from 100,000 sqft athletic club 
to 1,500 sqft daycare

ÅPackage or split HVAC systems

ÅAggressive energy management 
program and replacement schedule 19



Package Heat Pump Deployment Strategies

Solution Requirements/Objectives

ÅMaximize package heat pump use for space conditioning

ÅMinimize electrical service upgrades

ÅRetain duct work usage for air distribution (as needed)

ÅMeet outdoor air requirements

ÅMinimize general building disturbance

ÅMinimize or eliminate natural gas usage

20



Package Heat Pump Deployment Strategies

Solution Tools
ÅHeat pump package units with electric auxiliary

ÅHeat pump package units with gas auxiliary (DFHP)

 Uncommon configuration and can be high-efficiency

ÅDuctless split heat pumps

 In-zone conditioning, very high eff., very low ambient

ÅDedicated outdoor air systems (DOAS) or energy recovery 
ventilators (ERV)

21



Package Heat Pump Deployment Strategies

Why dual fuel package heat pump units
ÅPackage gas heat / DX cool RTUs are ubiquitous 

ÅConstrained by existing gas, electric, duct work

ÅElectric service and duct work enhancements are costly and 
may not be feasible

ÅHeating to cooling load differential can be significant depending 
on climate zone (2x here in MD)

ÅExisting duct work limits CFMs (static pressure)

ÅAllows for high adoption rates with a meaningful reduction in 
gas usage and little to no incremental cost

22



Package Heat Pump Deployment Strategies

Heat Pump Solution Options

Basic Case

ÅReplace with two dual fuel heat pump 
package units (7.5 tons)

ÅDrop in replacement with no electrical 
upgrades/changes required

23

Pros

ÅCost effective

ÅSimple direct replacement

ÅMeaningful gas reduction*

Cons

ÅNo low ambient HP load

Å~30% gas load remains 

* Mild climate zone



Package Heat Pump Deployment Strategies

Heat Pump Solution Options

Advanced Case

ÅReplace two package units with two 
DFHP units (4 tons) and DCV

ÅInstall supplemental ductless split units 
in occupied spaces (4 tons per side)

ÅStagger setpoints

24

Pros

ÅMore efficiency

ÅLow ambient HP load

ÅDeeper decarbonization

Cons

ÅCapital cost

ÅElectric service for ductless



Package Heat Pump Deployment Strategies

Advancement Needs

ÅMore equipment options ς enthalpy control, DCV, ECM fans

ÅLower ambient HP performance 

ÅSimultaneous HP and gas section operation where gas operates at 
low output to allow for HP load at lower ambient temps (COP 
limited)

ÅDemand control ventilation key to reduce load and extend 
operability of the HP (helps load and supply air temp)

ÅEnergy recovery wheels also key to reducing load and extending 
operability of the HP (now offsets electrical upgrades)

25



Package Heat Pump Deployment Strategies

Advancement Needs

ÅExplore combining package units with ductless to achieve the 
benefits of both ς integrate controls so first stage is the ductless

ÅIncreased modulation of gas section to better complement HP 
operation

26



Robert King , P.E.

Lead Mechanical Engineer

Target



Better Buildings Commercial Building 
Heat Pump Accelerator ï Target 
Robert King



Target Forward goals



HVAC Replacements to deliver Target Forward goals

TechnologyTarget HVAC Assets

ÅMost cost-effective solution 
for decarbonization  replaces 
existing DX/Gas RTUs with 
heat pumps.

Å Challenge is deploying heat 
pumps in cold climates 
(Zones 4-7).

Å Across approximately 2000 
stores in the US, Target owns 
and operates 40,000 RTUs and 
5000 gas fire unit heaters

Å Majority of the RTUs are DX/gas
Å Target operates stores 

throughout the US in all climate 
zones 

 

Climate zone tiers; coldest 5-7 35% of stores

HVAC Emissions reductions represents a significant percentages of 2040 Target Forward emissions goals ш require new 
technology to replace existing DX/Gas RTUs

Climate Zone Map

~ 40,000 RTUs

~ 5,000 Dock Unit Heaters



RTU Heat Pump Path Forward

Application ChallengesHP Product Offerings Today 
Å Existing building electrical services 

not sized for electric heat load in 
cold climates

Å Defrost control in cold climates
Å Desire to run heat pump and 

electric resistant simultaneously
Å Heat pump performance data at 

temperatures below 17 not readily 
available

Å Most mfgs offer RTU heat pumps for 
application in warmer climates

Å Auxiliary or emergency heating electric 
resistance heat is available

Å Dehumidification options, dual fuel, 
VAV and electrical demand control not 
available from all manufacturers 

Å Target deploys heat pumps in warm 
climates and select cold climate new 
buildings with sufficient electric 
service size

Heat pump product offerings of Packaged RTUs vary significantly across the industry

Better Buildings CCHP Accelerator Benefits
Å DOE/NREL testing heat pump performance at cold temperature for better application 

guidance 
Å Manufacturers challenged to establish standards for defrost, electric resistance heat 

control
Å Better information for cold climate heat pump deployment



Andrew Rhodes , CEng, P.E., LEED-AP

Principal Sustainability Engineer

Amazon



Commercial Building Heat 
Pump Accelerator 
Program ς Partner Story

August 2024

Andrew J. Rhodes

Principal Sustainability Engineer

Worldwide Sustainability



34 |  Amazon Sustainability

Amazon and Global Optimism co -founded The Climate Pledge Ɂour goal to reach net -zero carbon 
emissions by 2040, 10 years ahead of the Paris Agreement.



35 |  Amazon Sustainability

Amazon and Global Optimism co -founded The Climate Pledge Ɂour goal to reach net -zero carbon 
emissions by 2040, 10 years ahead of the Paris Agreement.

1 - Regular 
Reporting

Measure and report 
greenhouse gas emissions on 
a regular basis

2 - Carbon 
Elimination

Implement decarbonization 
strategies in line with the 
Paris Agreement through real 
business changes and 
innovations, including 
efficiency improvements, 
renewable energy, materials 
reductions, and other carbon 
emission elimination 
strategies.

3 - Credible Offsets

Neutralize any remaining 
emissions with additional, 
quantifiable, real, permanent, 
and socially beneficial offsets 
to achieve net zero annual 
carbon emissions by 2040.

The Climate Pledge Ɂ Three 
Principles



36 | Amazon Sustainability

Building 
Decarbonization

Å Eliminate fossil-fuel use on-site
Å Prioritize efficiency

Å Utilize 100% carbon-free energy
Å Select natural and other low impact refrigerants

Å Invest in lower carbon materials
Å Enhance your ability to collect and leverage better data

Å Prioritize sustainability

https://exchange.aboutamazon.com/focus-areas/buildings



37 | Amazon Sustainability

What kind of equipment do our buildings 
use?

Building type Equipment used

Logistics Rooftop units (RTU), Variable 
Refrigerant Flow (VRF) Systems

Data Center RTUs, Air Handling Units (AHU), 
Chillers, Cooling Towers

Retail / Grocery RTU, Refrigeration systems

Office RTU, AHU, Chillers, Cooling 
Towers, VRF



38 | Amazon Sustainability

Focus on RTUs

Decarbonization 
Strategy

Equipment / 
Energy UsageRTU



39 | Amazon Sustainability

How it started



40 | Amazon Sustainability

Iƻǿ ƛǘΩǎ ƎƻƛƴƎ



41 | Amazon Sustainability

Case Study 
MCI9 ς 700,000 sqft Fulfillment building
All-electric HVAC ς AAON/LG VRF RTUs



Q & A
Submit Questions 

www.slido.com event code #DOE



Thank you!

Contact the Better Buildings Space 

Conditioning Technology Research Team 

and join our mailing list: 

bba.spaceconditioning@nrel.gov 

mailto:bba.spaceconditioning@nrel.gov



