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UPCOMING EVENTS

SNCH

Industry Night &
Educational Seminar o

Thursday, November 12, 2026
4:00 - 8:00 PM

Parx Casino — Xcite Center +
Beer Garden, Bensalem, PA

Anew format
built for connection.

Food stations, live product demos, and space to network.

4:00 PM — Educational Seminar (Beer Garden)
Featuring Jonathan Marsh, Steel Toe Consulting "Al and its
application to the construction industry"

5:00 PM — Industry Night {Xcite Center)
Food, drinks, live demos + special appearances by Phillies
legends Charlie Manuel and Larry Bowa

Free for members of SMCA, IF Contributors, Industry Partners,
ASHRAE, AlA, MCA of Eastern PA, GBCA, and NECA.
Free self-parking.

For full details and registration information, click here.



https://www.smca.org/events/smca-industry-night-
https://www.linkedin.com/company/ashrae-philadelphia-chapter/
http://www.ashraephilly.org/
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PRESIDENT’S MESSAGE

Dear Philadelphia ASHRAE Chapter Members,

As we settle into the fall season, | want to thank everyone who continues to support the
Philadelphia Chapter of ASHRAE. It is an honor to serve as Chapter President this year,
and | look forward to working alongside our dedicated Board of Governors, committee
chairs, volunteers, and members to make this another successful year.

One of the things | value most about ASHRAE is the opportunity it provides to bring our
industry together. Beyond the technical knowledge and professional development, the
relationships we build through ASHRAE are what make our chapter special. Whether you
are an engineer, contractor, manufacturer, sales representative, student, or building
owner, there is something to be gained from being involved.

With that in mind, | am particularly excited about our upcoming Membership Promotion
Night at Flight Club on October 28th. This event is an opportunity to step away from our
traditional technical programming, enjoy a fun evening with industry colleagues, and
introduce new faces to our chapter. | encourage each of our members to bring a friend,
coworker, or industry colleague who may not currently be involved with ASHRAE.
Growing our membership and engaging the next generation of industry professionals are
important priorities for our chapter, and events like this are a great way to accomplish
both.

Looking further ahead, | am also excited to share that the Philadelphia Chapter will be
hosting the ASHRAE Region Ill Chapters Regional Conference (CRC) in 2027. This is a
tremendous opportunity to showcase our chapter, welcome ASHRAE members and
leadership from throughout the region, and highlight the strength of our local HVAC&R
community. Hosting a successful CRC will require the support and involvement of our
membership, and | encourage anyone interested in volunteering or contributing to reach
out as planning continues. | look forward to working together to make this an event our
chapter can be proud of.

Thank you again for your continued support and involvement. | hope to see many familiar
faces, and plenty of new ones, at Flight Club on October 28th!

Anthony Rodio, P.E., MBA

President, Philadelphia Chapter of ASHRAE
2026-2027

c021@ashrae.net

EMPOWERING FUTURE LEADERS IN HVAC&R
2027 Scholarship Amount: $7,250

DEBRA H. KENNOY
SCHOLARSHIP
2026

The ASHRAE Philadelphia Chapter proudly offers the Debra H. Kennoy
Scholarship Fund annually to a full-time student in the Greater Philadelphia
area interested in a profession in the HVAC&R industry. This Philadelphia
scholarship is especially aimed at female students pursuing studies in
engineering, mechanical engineering, architecture, science, chemistry, and
HVAC&R fields.

For more information on scholarships through ASHRAE, click here.


mailto:c021@ashrae.net
mailto:c021@ashrae.net
https://www.ashrae.org/communities/student-zone/scholarships-and-grants/scholarship-program
https://www.ashrae.org/communities/student-zone/scholarships-and-grants/scholarship-program
https://www.ashrae.org/communities/student-zone/scholarships-and-grants/scholarship-program

2027
ASHRAE

Winter Conference __
+ AHR Expo

JANUARY 23-27 | AHR EXPD, JANUARY 25-27

Learning. Networking.
Industry Innovation.

Decarbonization Retrofits

Fundamentals and Applications

HVAC&R Systems and Equipment

Residential HVAC Research and Demonstration
Refrigeration and Refrigerants

Research Summit " JZerjé; >}_»g‘27
Thermal Network Systems and Energy

St isirac) 2027 ASHRAE

Nexus of Real and Artificial Intelligence WINTER CONFERENCE

Application Notes in Professional
Practice Register at: ashrae.org/2027winter


https://www.ashrae.org/conferences/2027-winter-conference/2027-winter-conference-registration
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ASHRAE ) Philadelphia The ASHRAE Philadelphia Chapter Annual Golf
Chapter Outing held on April 27, 2026 at Trump National Golf
» Amoljjutmg«j Club Philadelphia was a success!

We could not have done this without the support of our
many volunteers and corporate sponsors. Thank you!

SPONSORS .,
Air Control Concepts HC Nye
Hospitality Sponsor Hospitality
AMZ KMC
Debra H. Kennoy Scholarship Dinner
Arkema RD Blitzer Co.
Debra H. Kennoy Scholarship Tee Box
Centergy Sass, Moore & Associates,
Golf Tee Inc.
Golf Outing
Chesapeake
Trophy Trefz Engineering
Debra H. Kennoy Scholarship
CS&E
Lunch Tristate
Debra H. Kennoy Scholarship
Delren
Flag Pin Victaulic
Hors D’oeuvres Sponsor
Delval
Golf Bal THANK YOU FOR
GP Energy Products / Merion YOUR
Pumps SUPPORT!

Cigars
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HONORS |AWARDS | SCHOLARSHIPS

2026 ASHRAE Distinguished Service Award Winners
This award recognizes ASHRAE members who have served
the Society faithfully and with distinction on committees or
have otherwise given freely of their time and talent on
behalf of the Society

Joshua Hughes

Stanley Gatland Il

Distinguished 50-Year Member Award.

This award recognizes individuals who have been an
ASHRAE member for a minimum of fifty years, and are
either a past Society President, Fellow, recipient of the
Distinguished Service Award, or otherwise performed
outstanding service for the Society.

Dr. Steven Ridenour, PE
1947-2026

AWARD DEADLINES: Nominate an ASHRAE member today!

Awards with a May 1 deadline Awards with a December 1 deadline
ASHRAE Award for Distinguished Public Service Andrew T. Boggs Service Award
ASHRAE Hall of Fame Distinguished 50-Year and 75-Year Member Award
ASHRAE Pioneers of the Industry Distinguished Service Award (DSA)
F. Paul Anderson Award Louise & Bill Holladay Distinguished Fellow Award
Fellow Exceptional Service Award (ESA)
Honorary Member Eunice Foote Decarbonization Award

For more information, visit
https://www.ashrae.org/membership/honors-and-awards

Scholarship Awards with an April 1 deadline

Presidents Scholarship ASHRAE Society Chapter Scholarships
Engineering Technology Scholarships ASHRAE Society Regional Scholarships
Undergraduate Engineering Scholarships Freshman Engineering Scholarship
University-Specific Scholarships High School Senior Scholarships

For more information, visit

https://www.ashrae.org/communities/student-zone/scholarships-and-grants



https://www.ashrae.org/membership/honors-and-awards
https://www.ashrae.org/membership/honors-and-awards
https://www.ashrae.org/membership/honors-and-awards
https://www.ashrae.org/membership/honors-and-awards
https://www.ashrae.org/membership/honors-and-awards
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
https://www.ashrae.org/communities/student-zone/scholarships-and-grants
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In Memoriam

Gary C. Debes
1951-2026
Senior Governor, Life Member and Past President
of two chapters:
ASHRAE Philadelphia (1990-1991)
ASHRAE Lehigh Valley (2018-2021)

Phillip Eastman

Past Board Member of ASHRAE Philadelphia Chapter
1958-2026

Dr. Steven Ridenour, PE
1947-2026
Past President of ASHRAE Philadelphia Chapter (2004-2005)
Distinguished 50-Year Member Award (2026)

We honor our associates for their efforts and contributions
to our Chapter and Industry.

Q
The Philadelphia Chapter of ASHRAE is a proud sponsor of Dlscgés/g%(o
the Future City competition. On January 24, 2026, over 300
students on 44 teams and more than 100 volunteers took -

part in the regional competition held at Archbishop Carroll Lrl uBe cﬂ
High School in Radnor, PA.

COMPETITION

Mark your calendar:

2027 THEME:
Fire Resilient Future

Philadelphia Future City Competition
The Challenge:

Saturday January 23, 2027 Design a resilient future city that can
prevent, protect, and recover from
Archbishop John Carroll High School urban wildfires.

Future City is a hands-on cross-curricular educational program that brings STEM to life.
To learn more, visit Future City and Future City Philly



https://futurecity.org/future-city-middle-school/
https://futurecity.org/future-city-middle-school/
https://www.futurecityphilly.org/
https://www.futurecityphilly.org/
https://www.futurecityphilly.org/
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Questions or comments? Contact:
GOVERNMENT AFFAIRS COMMITTEE NEWS Andrew Mondell, Government Affairs Committee Chair
Andrew.Mondell@AMZenergysystems.com

Katherine Mahon, Government Affairs Committee

Member kem@ba-inc.com

ASHRAE Supports Skilled Trades Workforce Legislation in

Pennsylvania

ASHRAE President Sarah Maston sent a letter on September 11 to relevant members of the Pennsylvania
State Senate supporting the goals of Senate Bill 1380. The legislation would create a new “PA WORKS” grant
program to provide $5,000 grants annually to students in qualifying two- and four-year degree programs. A
variety of engineering, HVAC, and building sciences programs would qualify for these grants. The legislation
would also create a tax credit to help offset new spending. As stated in ASHRAE’s Public Policy Priorities, the
society supports policies that strengthen and expand the HVAC&R workforce. The Pennsylvania Senate will
reconvene on September 28 after its summer recess.

NASEO Hosts Data Center Webinar Featuring SSPC 90.4 Chair Marcus

Hassen

On September 15, the National Association of State Energy Offices (NASEQO) hosted a webinar on energy
performance and standards for data centers in their 'Powering Up Data Centers' series which was hosted by
ASHRAE's Marcus Hassen. Hassen serves as Chair of ASHRAE Standing Standard Project Committee
(SSPC) 90.4, the group responsible for developing Standard 90.4, Energy Standards for Data Centers, and is a
contributing author to ASRHAE's Al Energy Framework. The webinar covered an introduction to data center
energy performance, contrasted data centers with other commercial buildings, and explored the regulatory
environment for data centers. ASHRAE Standard 90.4 was a main topic of discussion, as were different tools
that policy makers and data center industry workers could utilize. A recording of the webinar is available here.

House Passes Ratepayer Protection Act

On September 16, the U.S. House of Representatives passed H.R. 9340, the Ratepayer Protection Act, by a
vote of 417-3. The legislation would require states to consider implementing a federal standard for large-load
customers, including data centers and other facilities drawing more than 100 megawatts of power. The
standards would include requiring large power customers to cover 100% of the costs associated with new
generation and transmission infrastructure needed to serve their electricity demand. The legislation now moves
to the Senate, where it is unclear whether the chamber will have sufficient time to consider and pass the bill
before recess.

House Passes Load Forecasting Enhancement Act

On September 15, 2026, the Load Forecasting Enhancement Act, H.R. 9322, passed the House on a bipartisan
basis. The bill, cosponsored by Congressman Balderson (R-OH) and Congressman Menendez (D-NJ), requires
the Federal Energy Regulatory Commission (FERC) to establish regional boards to work with state public utility
commissions to recommend best practices for electric load forecasting and requires states to consider adopting
those recommendations. The bill also amends the Energy Policy and Conservation Act (EPCA) to make federal
assistance for state energy conservation plans contingent upon the plans including procedures for improving
electrical load forecasting. The bill is now with the Senate Committee on Energy and Natural Resources for
consideration.


mailto:Andrew.Mondell@AMZenergysystems.com
mailto:kem@ba-inc.com
mailto:kem@ba-inc.com
mailto:kem@ba-inc.com
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=F-5c5Cxt8IaGJYg1RPM5ycZAhc6Iu2NSsoSI8oolQip9TrMdFfcMvN9CNDr99SIiunoXEG_pJbInOvXsVyLdnA~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=v1ujJq7nNMIXQnvi8ZWLyekpK98lFqUYriGanF_EpxCJzfzPZpJWhHABnbEy92s66rY7HOEQYpYXWxwHiCO1Eg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=v1ujJq7nNMIXQnvi8ZWLyekpK98lFqUYriGanF_EpxCJzfzPZpJWhHABnbEy92s66rY7HOEQYpYXWxwHiCO1Eg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=v1ujJq7nNMIXQnvi8ZWLyekpK98lFqUYriGanF_EpxCJzfzPZpJWhHABnbEy92s66rY7HOEQYpYXWxwHiCO1Eg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=v1ujJq7nNMIXQnvi8ZWLyekpK98lFqUYriGanF_EpxCJzfzPZpJWhHABnbEy92s66rY7HOEQYpYXWxwHiCO1Eg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=8VQ41TwMIVzlJwcw-Mwe6ykV5C8RLOCDHHvI6XtyPwWmanRCXBChpRMnViEh_6uCM8t3nYl9FiVwA0Xc2Sb6nA~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=8VQ41TwMIVzlJwcw-Mwe6ykV5C8RLOCDHHvI6XtyPwWmanRCXBChpRMnViEh_6uCM8t3nYl9FiVwA0Xc2Sb6nA~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=8VQ41TwMIVzlJwcw-Mwe6ykV5C8RLOCDHHvI6XtyPwWmanRCXBChpRMnViEh_6uCM8t3nYl9FiVwA0Xc2Sb6nA~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=8VQ41TwMIVzlJwcw-Mwe6ykV5C8RLOCDHHvI6XtyPwWmanRCXBChpRMnViEh_6uCM8t3nYl9FiVwA0Xc2Sb6nA~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ved4i8bPsSf-tkwPI3660o9SeXccotA1tMrTTjCF1UO4RCmkQACVgR7itlT8m-NUcwVdCnw-0Ayekbs8EGDjAQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ved4i8bPsSf-tkwPI3660o9SeXccotA1tMrTTjCF1UO4RCmkQACVgR7itlT8m-NUcwVdCnw-0Ayekbs8EGDjAQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ved4i8bPsSf-tkwPI3660o9SeXccotA1tMrTTjCF1UO4RCmkQACVgR7itlT8m-NUcwVdCnw-0Ayekbs8EGDjAQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ved4i8bPsSf-tkwPI3660o9SeXccotA1tMrTTjCF1UO4RCmkQACVgR7itlT8m-NUcwVdCnw-0Ayekbs8EGDjAQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=Y_noF8VrWe4TLNv9JJZhpjKGvwAne--PtdKx_x6Ax2C_TbLSR3dWxe2V2t5mX4d-pyk553llGI5attagZBFKpw~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=M35jObTSbJkwdlMOtz4XBA43sN5xTOWo3VDtBfbJGtlQ_R6ANp7s-g_WsmpUozxi8f7jBxqGdmkTsg1LsPeCKg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=M35jObTSbJkwdlMOtz4XBA43sN5xTOWo3VDtBfbJGtlQ_R6ANp7s-g_WsmpUozxi8f7jBxqGdmkTsg1LsPeCKg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=M35jObTSbJkwdlMOtz4XBA43sN5xTOWo3VDtBfbJGtlQ_R6ANp7s-g_WsmpUozxi8f7jBxqGdmkTsg1LsPeCKg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=M35jObTSbJkwdlMOtz4XBA43sN5xTOWo3VDtBfbJGtlQ_R6ANp7s-g_WsmpUozxi8f7jBxqGdmkTsg1LsPeCKg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=M35jObTSbJkwdlMOtz4XBA43sN5xTOWo3VDtBfbJGtlQ_R6ANp7s-g_WsmpUozxi8f7jBxqGdmkTsg1LsPeCKg~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ax0_M5bOpspSTGWUV7sIlfUB0XS9_c5QZNbHl6zD_n3sBC9au6u-Ix-CBCIjF5Virv8BDP7IMLYto3vKDMnAcQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ax0_M5bOpspSTGWUV7sIlfUB0XS9_c5QZNbHl6zD_n3sBC9au6u-Ix-CBCIjF5Virv8BDP7IMLYto3vKDMnAcQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ax0_M5bOpspSTGWUV7sIlfUB0XS9_c5QZNbHl6zD_n3sBC9au6u-Ix-CBCIjF5Virv8BDP7IMLYto3vKDMnAcQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ax0_M5bOpspSTGWUV7sIlfUB0XS9_c5QZNbHl6zD_n3sBC9au6u-Ix-CBCIjF5Virv8BDP7IMLYto3vKDMnAcQ~~&t=NontT-zih02CJNuTIoF3YA~~
https://ashrae.mmsend.com/link.cfm?r=j8ojw5CWW0z4NrAaqABR4Q~~&pe=ax0_M5bOpspSTGWUV7sIlfUB0XS9_c5QZNbHl6zD_n3sBC9au6u-Ix-CBCIjF5Virv8BDP7IMLYto3vKDMnAcQ~~&t=NontT-zih02CJNuTIoF3YA~~
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SAVE
THE

2027 Chapters Regional Conference DATE

Philadelphia Chapter

Thursday, August 12, 2027
Saturday, August 14, 2027

ASHRAE ) Philadelphia
£ Chapter

Location: Philadelphia, Pennsylvania

Become a 2026-2027 Corporate Sponsor of the Philadelphia Chapter
Your firm’s participation in this program would enable us to make a donationto ASHRAE’s Research

Promotion which includes over $1.9 million in local research funding.

Some of the benefits your company will enjoy as a Corporate Sponsor include:
Listing on the Chapter’s website with a link to your own website.
Five (5) free log-ins to the Digital Directory.
$100 discount on an advertisement in the Digital Directory.
Tickets to attend our dinner meetings which include quality educational programs.
We offer a few different levels of corporate sponsorship. Each level will receive the same
types of benefits, with some differences in quantities and discounting.

For more information, please contact:

Anthony Rodio, PE, MBA Thank 80% ‘fDY 80MY SM’P’PDY‘H

President, ASHRAE Philadelphia Chapter
c021@ashrae.net

Our Chapter Digital Directory is available! ’ "
Philadelphia

The link to the Directory of Manufacturers’ Representatives in ASH RAE G hapter

the Philadelphia Area is on our home page on the website, or

you may click here to advertise or purchase access to the 4 Digital Directory

directory!



https://ashraephilly.org/
https://ashraephilly.org/
https://directory.ashraephilly.org/
mailto:c021@ashrae.net
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ASHRAE

|

Philadelphia
Chapter

The Philadelphia Chapter
of the
American Society of Heating,
Refrigerating and Air
Conditioning Engineers, Inc.

994 Old Eagle School Road
Suite 1019
Wayne, PA 19087-1866
P 610-971-2169

Visit
our web site at:
www.ashraephilly.org

Follow us

on LinkedIn

Republication of material
contained herein is expressly
forbidden without official Chapter
authorization. The Chapter does
not speak or act for the Society.
Any member with material to
submit for inclusion in the
Climate can send the information

to:

Cindy Cornish
P 610-971-2169

cindy@mmcol.com

Material can include letters to the
editor, member news, upcoming
events, comments on chapter

programs or issues, etc.

New Philadelphia Chapter Members — WELCOME!

Renae Ames Associate Steve Jervis Associate
Jared Amoss Associate Andrei Kuriatnikov Associate
Taylor Rae Bedford Associate Theodore Lambert Associate
Mason Birill Associate Matthew Lipsit Associate
Jasmine Campbell Associate Dr. Sylvie Lorente Associate
Buh Meh Chu Associate Zachary Mansor Associate
Richard Cronin Member Nicholas Meli Student
Nick DiLeonardo Associate Jay Murphy Associate
Michael DiMaggio Associate Dr. Fardis Najafifard Member
Lauren Downs Member Matthew Pennock Associate
Racheal Fadare Student Jose Pepe Member
Jason Fitzpatrick Associate Brian Stehman Member
Elena Fravel Member Jodi Thomas Associate
Maurice Gans Member Kevin Tomko Member
Thomas Hill Associate Jack Waldbauer Associate
Thomas Jamieson Associate

YEA Individual Want to know more about the
Award of Young Engineers in ASHRAE (YEA) Committee?
Excellence

YEA supports activities for professional ASHRAE members (35 and
younger) with a focus on future leadership in ASHRAE and the
HVAC&R industry.

Nominations are

open until
November 15.

To learn more about YEA, click here.

Discounts:
- $200 Discount for Basic HVAC Design Class
- Discounts on Monthly Chapter Meetings

- Free access to the Digital Directory
- And much more!
*Note that Philadelphia Chapter Membership Dues are $50/year.

To receive discounts, please remit your Chapter dues when renewing online or applying for a
new membership. Feel free to upgrade online by clicking here or contact c021@ashrae.net
for assistance.

Membership Advancement

If you are currently an ASHRAE Associate Member, becoming a full Member is easier
than you think! The following count toward the required 12 points to advance to full
membership status. You must update your ASHRAE online biography and send an
email to membership@ashrae.org to advance.

Non-accredited degree = 4 points
PE = 4 points

Accredited degree = 6 points
Industry experience = 1 point/year



mailto:membership@ashrae.org
https://ashraephilly.org/meetinginfo.php?id=111&ts=1582077507
mailto:c021@ashrae.net
http://www.ashraephilly.org/
https://www.linkedin.com/company/ashrae-philadelphia-chapter/
mailto:hope@mmco1.com
https://www.ashrae.org/communities/young-engineers-in-ashrae-yea
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ABSTRACT

Next-generation rooftop units (RTUs), including advanced heat pump and dual-fuel
configurations, are emerging as a promising pathway to improving commercial building HVAC
performance and reliability. However, widespread adoption requires demonstrated performance
under diverse real-world operating conditions. This paper presents findings from ongoing field
evaluations of commercially available and pre-production prototype heat pump RTUs developed
under the U.S. Department of Energy’s Commercial Building HVAC Technology Challenge as
well as commercially available RTUs studied by the Minnesota Center for Energy and
Environment (MNCEE). We are monitoring energy use, cooling and heating performance,
thermal comfort, controls and operational reliability across several U.S. cold climates and a
variety of commercial building types.

Field evaluations across five cold-climate commercial buildings show that
next-generation HP RTUs deliver reliable heating at sub-freezing temperatures, sustain COPs
near or below lockout thresholds, and reduce peak electrical demand through dual-fuel operation.
Variable-speed compressors and modern control algorithms supported stable performance across
diverse load conditions, while observed installation and commissioning issues — such as curb
compatibility, equipment specifications, controls integration, and firmware updates — highlight
practical considerations for broader deployment. These field-based results provide actionable
guidance for owners, manufacturers, and utilities seeking to accelerate adoption of
high-efficiency RTUs in cold-climate commercial buildings.

Introduction

Packaged Rooftop Units (RTUs) are a dominant HVAC technology in the U.S.
commercial sector, accounting for space conditioning of approximately 37% to 40% of
commercial buildings and over 50% of total commercial floor space (EIA, 2022). They are
particularly prevalent in small- to medium-sized commercial buildings, including offices, retail,
education, and warehouses (Caradonna et al., 2023). Natural gas is the primary space heating and
water heating fuel source for half of all commercial buildings — representing roughly 70% of all
commercial building floor space — and is the main commercial fuel source in the Northeast,
Midwest, and West regions of the U.S (EIA, 2022). In addition to natural gas, nearly 10% of
commercial buildings report using propane and fuel oils for space heating, leaving only 25% of
all commercial buildings currently utilizing electricity as the primary source for space heating
(EIA, 2022). For example, a 2017 study in Minnesota (Schuetter et al., 2017) found that 80% of
commercial buildings in Minnesota were served by RTUs, and of those 97% used natural gas for

© 2026 ACEEE Summer Study on Energy Efficiency in Buildings



CHAPTER TECHNOLOGY TRANSFER

heating with the remaining 3% attributed to electric resistance heat. This represents a much
higher use of RTUs and a higher reliance on natural gas for heating in Minnesota than nationally.
Minnesota is also a heating dominant region with major cities in climate zones 6A and 7A.
While cooling efficiency has improved, heating efficiency for RTUs with gas furnace has stayed
around 80%.

Heat pump RTUs (HP RTUs) are an efficient and effective option for commercial sector
space conditioning. They are technologically similar to air-conditioning RTUs (AC RTUs) but
provide the additional benefit of reverse-cycle HP heating. It is estimated that less than 15% of
commercial buildings utilize heat pumps as heating equipment, and when they are in use, heat
pumps are more commonly found in the warmer Southern region of the US (Caradonna et al.,
2023; EIA, 2022). There is remarkable room for growth in the implementation of heat pump
technology in commercial buildings, which offers several benefits including improved energy
efficiency, operating cost savings and enhanced HVAC performance as well as a future-proof
solution for cost-effective commercial building space conditioning.

The path to next-generation RTUs began with the U.S. Department of Energy (DOE)
RTU Challenge (DOE, 2011), which pushed manufacturers to develop units exceeding then-
current high-efficiency standards. Field evaluations of these early high-performance units
demonstrated seasonal efficiency improvements of 18% to 31% over standard equipment (Wang
& Katipamula, 2013). Further, the Advanced RTU Campaign (DOE, 2016) catalyzed market
transformation to overcome barriers for high-efficiency RTU solutions, successfully aiding the
commercial buildings market adoption of next-generation technologies. However, these early
successes also highlighted real-world hurdles, including significant weight increases that
required roof reinforcement and complexities in integrating proprietary manufacturer controls
with existing Building Automation Systems (BAS) (Wang et al., 2015).

There are notable benefits and barriers to widespread market transformation of
commercial heat pump technology. While variable-speed compressors and advanced fans have
improved cooling efficiency, cold-climate heating remains the primary frontier for RTU
innovation. Conventional air-source heat pumps (ASHPs) historically struggled with capacity
degradation and efficiency losses in sub-freezing temperatures. The other barriers to commercial
HP RTU adoption in northern regions include pre-existing biases against HP RTUs among
contractors and building owners which permeate through the market, leading to low confidence
in customer comfort. Contractors worry that heat pump RTU installations will take more time
and result in added cost to site due to increased system complexity. Further, as technology is not
common in northern region (e.g. Minnesota) product availability and long lead times can be a
barrier too, as most distributors do not stock HP RTUs. In addition, most contractors and
building owners do not have visibility to sites where HP RTUs are working well in cold northern
climates.

DOE launched Commercial Building HVAC Accelerator (DOE, 2024a) to work with
stakeholders, from commercial building owners and operators to manufacturers, to accelerate the
development and adoption of next-generation RTUs to achieve energy efficient and cost-effective
solutions for buildings. As part of the Commercial Building HVAC Accelerator, the Commercial
Building HVAC Campaign (DOE, 2024b) aims to help commercial building owners and
operators reduce operating costs by increasing the adoption of innovative high efficiency HVAC
technologies. Further, through Commercial Building HVAC Technology Challenge (DOE,
2024c), the U.S. Department of Energy is challenging manufacturers to develop innovative RTUs
that meet an advanced technology specification to help organizations meet their
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cost, energy, and reliability needs. Under the Challenge, leading OEMs have developed
prototype HP RTUs capable of maintaining high capacity and efficiency at ambient temperatures
as low as -10°F. Most manufacturers have already completed the laboratory evaluation phase of
the Challenge, showcasing the technical feasibility for cold-climate operation and providing
100% heating capacity at 5°F and over 70% capacity at -10°F.

In a similar effort, MNCEE started the Minnesota Efficient Technology Accelerator
(ETA) in 2023, a statewide market transformation program which included the Next Gen RTU
initiative to address the barriers to HP RTU adoption. This initiative focused on increasing the
adoption of dual-fuel heat pump RTUs as well as RTUs with integrated or bolt on energy
recovery ventilators. Next Gen RTUs work with a range of market actors, from building owners
and contractors to distributors and OEMs, with an early focus on dual-fuel HP RTU
demonstration to gather data on unit performance and showcasing a successful use case for HP
RTUs in cold climates. MNCEE also partnered with an OEM to study the performance of a dual-
fuel HP RTU in climate zone 4A with a particular focus on energy use, efficiency, and operating
mode.

Despite lab-verified performance, the "performance gap" between controlled
environments and real-world operations persists. Widespread adoption requires demonstrated
performance under diverse real-world operating conditions to de-risk decisions for building
portfolio owners, operators, utilities, and other stakeholders. This study provides findings from
recent and ongoing field evaluations of commercially available and pre-production prototype HP
RTUs (including dual-fuel configuration) developed under the Commercial Building HVAC
Technology Challenge, monitored across different US cold climates and commercial building
types. These different field evaluations and installation observations address the efficiency and
reliability of HP RTUs in cold climates as well as occupant and installer experience. Together
this work showcases the benefits and applicability of HP RTUs in cold climates. This paper
addresses the core questions below:

Energy Performance: How do next-generation HP RTUs perform in terms of observed
energy use and electrical power demand across outdoor temperatures?

Heating Performance at Low Outdoor Air Temperature (OAT): How does measured
COP vary with outdoor temperature, and what operational patterns (e.g., defrost
occurrences) are observed in the field?

Reliability, Controls and Fuel flexibility: What reliability issues and control behaviors
were observed during field deployment of HP RTUs?

Installation, Commissioning and Building Integration: What installation and
commissioning challenges were encountered, and what lessons can inform broader
deployment?

Field Evaluation Methodology

Technology Overview and Building Site Characteristics

Next-generation HP RTUs were installed or retrofitted at five buildings sites to evaluate
in-field performance. Figure 1 shows site locations overlaid on the IECC climate zone map
(PNNL, 2022). The selected climate zones are dominated by AC RTUs with gas furnaces, which
use a direct expansion (DX) refrigeration system for cooling and a gas-fired furnace for heating,
delivering conditioned air through ductwork in a single packed unit.

© 2026 ACEEE Summer Study on Energy Efficiency in Buildings



CHAPTER TECHNOLOGY TRANSFER

HP RTUs serve as an alternative technology evaluated in this study. Unlike AC RTUs,
HP RTUs provide both cooling and heating via a DX refrigeration system, using a reversing
valve to switch between modes. Because heat pump heating capacity declines with outdoor
temperature, HP RTUs include a compressor lockout temperature below which the heat pump
cannot operate. To meet the higher building load at low ambient temperature, HP RTUs
incorporate backup heat, either electric resistance or gas furnace. When outdoor temperatures fall
below a balance point or control logic-defined threshold, the system transitions to backup heating
to maintain occupant comfort. Units with a gas furnace backup are known as dual-fuel or hybrid
HP RTUs, which can switch between fuel sources based on outdoor air temperature, system
efficiency, or utility rate signals, offering flexibility in energy efficiency, cost, and reliability.

Marine (C) Moist (A)

IECC Climate Zones

[l 1A Very Hot Humid
B 2A Hot Humid
[ 2B Hot Dry

B 3Awarm Humid
[] 3B warm Dry

[ 3C Warm Marine
[] 4AMixed Humid
[] 4B Mixed Dry

[] 4C Mixed Marine
[l 5A Cool Humid
[] 5B Cold Dry

B 5C Cool Marine
B 6A Cold Humid
[ 6B Cold Dry

Il 7 Very Cold

[ 8 Subarctic/Arctic

Figure 1. Site Locations on IECC Climate Zone Map

Next-generation HP RTUs evaluated in this field study fall into two categories:
production units currently available on the market, and pre-production prototypes developed
under DOE’s Commercial Building HVAC Technology Challenge (DOE, 2024c). Table 1
summarizes the building site characteristics, total number of RTUs serving each building, and
the number of next-generation units installed at each site. Sites B and C hosted prototype
Challenge units, while the remaining sites evaluated commercially available next-generation HP
RTUs. Sites were selected across cold climate regions, where low ambient temperatures present
the greatest technical barriers for air-source heat pumps. Table 2 details the HP RTUs installed or
retrofitted at each site, including cooling and heating capacity, backup heat type and capacity,
compressor control type, lockout temperatures, and whether the unit is pre-production prototype.
Table 2 also indicates whether backup heat can operate simultaneously with the compressor.
Parallel operation allows the system to supplement heat pump output at low ambient
temperatures where compressor capacity alone cannot meet building load. Unit sizes, control
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configurations, and lockout temperatures (the outdoor temperature at which the system fully
transitions to backup heat) varied considerably across sites, the latter ranging from -15°F to 35°F.
The range of lockout temperatures demonstrates how various HP RTUs perform under different
conditions, showcasing the diversity in unit capabilities. The goal of this study is not to compare
individual units, but to illustrate the breadth of performance across a wide spectrum of designs.

Table 1. Field Study Building Site Characteristics

Climate Total number | Field Study | Monitoring
Site Location Zone Building Type of RTUs HP RTUs Period
A | Chaska, MN 6A Retail Store 33 3 1 year
B | Penfield, NY 5A Retail Store 22 1 3 months
Bensenville, Warehouse
C L 5A Office 4 1 3 months
Office
D | Queens, NY 4A building 6 2 1 year
Minneapolis, Office
E MN 6A building 23 1 5 months
Table 2. Next-generation Heat Pump RTUs Info at different Building Sites
HP Backup P
Cooling | Heating Heating p dr © .
Sit Backup Heat | Capacit | Capacit Capacit Lockout ro Illlc 10
e Unit | (Simultaneou y y Compresso y Temperatur Prototvpe
ID| ID | sOperation) | [MBH] | [MBH] | rControl | [MBH] e P
A | RTU | Gas Fumace | 97 | Variable | 168 0°F No
-8 (No)
RTU | Gas Furnace o
A 1 (No) 120 114 3-stage 177 35°F No
RTU | Gas Furnace o
A 16 (No) 114 102 2-stage 194 35°F No
g | RTU | GasFumace | oy 1156 | vVariable | 200 | -15°F Yes
-11 (Yes)
c [RIU | Electic 1 312 | Variable | 245 I5°F Yes
-1 (Yes)
RTU | Gas Furnace . o
D oF (Yes) 183.7 160 Variable 240 0°F No
p | RTU | GasFumace | o35 | 160 | variable | 240 0°F No
-3F (Yes)
RTU Electric o
E 11 (Yes) 53.5 52.5 2-stage 81.9 -10°F No

Site A and B are retail stores with grocery section located in climate zones 6A and 5A,
respectively, with HP RTUs serving the sales floor. At site A, three existing AC RTUs with gas
furnaces were retrofitted with market-available dual-fuel HP RTUs from three different
manufacturers. The retrofit units had different footprints than the existing units, which required
custom curb adapters for each installation. Outside air dampers on all three units were kept
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closed throughout the study, operating them as recirculation units only. Site C is office space for
a warehouse in climate zone 5A. Sites B and C host pre-production HP RTUs developed under
the Challenge.

Site D is a four-story office building in climate zone 4A where two AC RTUs with gas
furnaces were retrofitted with variable-speed dual-fuel HP RTUs. The replacements did not
require infrastructure upgrades, as the structural capacity of the roof and the existing electrical
service were compatible with the new units. The other four units serving the building have
already been upgraded to dual-fuel HP RTUs and are shown in Figure 2(A). Site E is an office
building that serves as headquarters for a furniture company in climate zone 6A. The building
features rooftop solar panels that produce 120% of expected electrical consumption, which
factored into the owner's decision to install an all-electric HP RTU, as solar generation offsets
operating costs (Figure 2(B)). The RTU serves the building’s gym and brings in outside air to
ventilate the space. It supports simultaneous operation of the compressor and backup electric
resistance. The primary mechanical heating heat would attempt to satisfy the space setpoint, but
the backup heat would engage after a user-adjustable delay if the setpoint remains unmet.

—
=t

|
I jl

Figure 2. (A) Site D dual-fuel HP RTUs with monitoring equipment installed (B) Site E All-electric heat pump RTU
with solar panels in the background

Instrumentation & Data Acquisition

Each unit was instrumented to evaluate field performance using a combination of direct
sensors and control status data sourced either directly from the unit or building automation
system (BAS). Instrumentation varied somewhat across sites due to differences in building and
unit configurations. Figure 3 shows the key instrumentation installed on a dual-fuel HP RTU to
measure air-side capacity, electric power consumption, gas usage, and ambient conditions. Table
3 summarizes the key measurements needed by category or performance metric.

For site A, all sensors except the weather station were connected to the BAS, which also
served as the data acquisition system. A standalone data acquisition system with a cellular
modem was installed to collect data from the rooftop weather station. Unit controls, onboard
sensors, and control signals were integrated with the store BAS via BACnet. At sites B and C, all
sensors including the weather station were connected to a standalone data acquisition system,
with existing BAS points leveraged where possible to improve data reliability. Across all sites,
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data were logged at 1-minute intervals and transmitted to a secure cloud-based platform for

storage and analysis.
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Figure 3. Schematic showing key instrumentation to measure dual-fuel system performance

Table 3. List of Key Measurements in each Category

Category/Performance Metrics | Measurements

Supply and return air temperature

Capacity Airflow
External static pressure
Total RTU power
Electrical Power Indoor fan and outdoor fan power
Backup heat (if electrical)
Gas Usage Natural gas flow rate to backup heating modules
Outdoor air dry-bulb temperature
Outdoor Conditions Dew point temperature

Barometric pressure

BAS)

Compressor and gas heat runtime

Staging levels

Runtime & Staging Defrost mode

Fuel-switching events (Unit onboard controls or data from

Setpoints

Controls

Mode changes
Occupancy schedules,
Control signals (Unit onboard controls or BAS Data)

Occupant Comfort Zone air temperature

Atsites D and E, two independent data loggers were deployed for each RTU: one
measuring overall electrical input power and the other measuring air temperatures and actuator
statuses. Only dry bulb temperatures were collected at these sites, so analysis was limited to
sensible capacity during the heating season. Both loggers transmitted data logged at 1-second
intervals via cellular modem to a server for processing and analysis. Monitoring was completely
independent of unit controls, system controls, or BAS, so time-series data were labeled with
operating modes according to rules based on combinations of actuator states.
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Accurate airflow measurement is critical for evaluating the air-side thermal performance
of HVAC systems. Airflow was characterized by temporarily installing TrueFlow airflow plates
and testing each unit across multiple fan speeds. Measured airflow rates were then correlated to
supply fan current, power, or fan speed in revolutions per minute (RPM), depending on available
measurements, to estimate airflow throughout the monitoring period. This approach facilitated
description of RTU performance in terms of operating modes, delivered capacity, and COP.
More details can be found in Baumgardner et al. (2025) and CEE (2025). Further,
methodological limitation affects cooling COP comparability across sites: Sites B and C were
equipped with full psychrometric instrumentation, whereas Sites A, D, and E collected only dry
bulb temperature data, excluding latent cooling effects from the analysis. This omission biases
cooling COP calculations at these locations. It should be emphasized that the study was designed
primarily to evaluate heating performance across diverse site and not to compare different unit
performance between sites.

Measured Field Performance

To demonstrate the comprehensive operation of HP RTUs, Figure 4Figure 4 through
Figure 7 illustrate the distribution of RTU operating modes across ambient temperature bins
along with total time in each bin at different sites. These figures are key for field characterization
of unit operational behavior, rather than direct unit-to-unit comparison. The motivation for this
analysis is to understand how RTU controls respond to varying outdoor conditions and
occupancy schedules, switching between heating, cooling, supplemental heat, and fan-only

operation in real-world settings.
100 1

80 r 800 Mode
- Ooff
s, | 600 g Fan Only
qE" 60 1 2 mm Cooling
= d HP Heat
O 40 - [ 400 g I Aux Heat
'8 = B HP+Aux Heat
= =

| 200 I Defrost
—e— Total Time

20 A

Temperature Bin [°F]

Figure 4. Percent of time in each mode at ambient temperature bins for Site A RTU-8

Figure 4 (Site A) displays RTU-8’s mode distribution, reflecting both heating and cooling
demand, influenced by ambient temperature, setpoints and occupancy schedules. In shoulder
months, units show significant Fan Only operation, as OAT decreases, fraction of HP and HP +
Aux increases, and below lockout temperature 0°F demand is mainly met by Auxiliary gas
backup heat. Off mode is mainly driven by occupancy schedule in cooling period where ZAT SP
is raised. Figure 5 and Figure 7 (Sites B and E) focus on heating modes, as data collection was
only during heating season. At Site B, unit operated in heat pump mode till the minimum
observed OAT which was above the lockout temperature. Also at low OAT, additional load was
met by supplemental heat running simultaneously to heat pump when the COP remained above
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1, illustrating a lack of economic incentive to disable the heat pump and confirming the
operational flexibility of these RTUs. Figure 6 (Site E) further details mode distributions for both
cooling and heating, reinforcing the trend that as outdoor temperature falls, heating modes
dominate. This unit was able to meet the building heating with heat pump only in observed OAT
range. It is important to note that all these unit showed heat pump operation well below the
typical lockout temperature of 35°F.

100 1

80 | 400 Mode
= 3 off
l;. 60 1 F 300 E_; Fan Only
E —| WEE HP Heating
= § I Aux Heating
3 40 ’2002 BN HP + Aux
Eo =, W Defrost

20 r 100 —e=— Total Time

0 0

Temperature Bin [°F]

Figure 5. Percent of time in each mode at ambient temperature bins for Site B RTU-1
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Figure 6. Percent of time in each mode at ambient temperature bins for Site D RTU-2F
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Figure 7. Percent of time in each mode at different ambient temperature bins for Site E RTU-11
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Figure 8 shows the average power across operating modes over a wide range of outdoor
temperature bins for one RTU 2F at site D. At the coldest observed temperatures (15~30°F), the
electrical power required to operate the heat pump was about double the power required at
milder outdoor conditions (60~75°F), underscoring the value of fuel flexibility inherent in dual-
fuel HP RTUs. Switching to gas heating at extremely cold temperatures can meaningfully reduce
electrical demand charges.

14 1 Duration (h)
4
— 12 1
; o 463
= 0 922
S
o
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[T Fan Only
(o]
s Cooling
9 44 HP Heat
< Defrost
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VO — s 2 e o e

Temperature Bin [°F]

Figure 8. Average power by mode at different ambient temperature bins for Site D RTU 2F

Figure 9 shows the average COP and hours during heat pump operation different
temperature bins for Site B RTU, demonstrating strong COP retention at low ambient
temperatures, with the unit maintaining a COP near 1.7 even in the 0—10°F bin. As outdoor
temperature increases, COP rises predictably, exceeding 2.0 by approximately 30°F and reaching
above 3.0 in bins warmer than 50°F. This COP retention at low temperatures, indicates robust
performance relative to conventional expectations for air-source heat pumps operating in
cold-climate applications.
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Figure 9. Average COP and heat pump operating hours at different ambient temperature bins for Site B RTU-1
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Building on the mode-distribution and performance trends shown above, Figure 10
further quantifies how these operational patterns translate into temperature-dependent energy
use. At Site A, heat pump heating is the dominant contributor in the 5-50°F range, confirming
that the unit relies primarily on mechanical heating through most of the heating season. As
outdoor temperatures fall below approximately 0°F, auxiliary gas heat begins to supply a larger
share of total energy. During simultaneous operation above lockout temperature, auxiliary heat
usage is mainly during defrost and just after defrosting in HP+Aux mode. At warmer
temperatures, the energy distribution shifts toward cooling and fan-only operation. Together, this
mode-resolved energy trend provide additional context for interpreting COP, cycling behavior,
and low-temperature performance across the full range of field-observed conditions.
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Aux Heat

3000 H

Mode
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Fan Only
I Cooling
HP Heat
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BN HP+Aux Heat
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Energy [kWh]

1000 H

Temperature Bin [°F]

Figure 10. Heat pump and auxiliary backup heat energy use by operating mode across outdoor temperature bins for
Site A RTU-8
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Figure 11. Heating-season cycling metrics versus outdoor air temperature for Site D RTU-2F (cycle count, duty,
duration, defrost incidence)

Extending the operational analysis to cycling behavior, Figure 11 characterizes
heating-season heat pump cycles by outdoor temperature, using the study’s actuator-based
definition of a “heat pump cycle” (supply fan on, compressor on, gas valve off, reversing valve
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directing hot gas to the indoor coil). “Precedes defrost” quantifies the fraction of cycles that
terminate because a defrost is initiated, while “defrost count” indicates the frequency of defrost
starts. In the 40—45°F bin, cycle duration and duty peak, with minimal defrost incidence,
suggesting an alignment between zone heating load and compressor modulation that allows
extended, nearly continuous operation without space overheating or frost accumulation. At lower
temperatures (< 35°F), defrost-related terminations increase and median cycle durations shorten,
reflecting both rising load and coil frost formation; at higher temperatures (> 55°F), duty and
cycle counts fall as heating demand diminishes.

Dual-fuel heat pump RTUs provide a dependable and efficient heating solution for
commercial buildings. At Site E, an energy analysis showed that the dual-fuel heat pump RTU
consumed 33% less total energy than a standard RTU equipped with a gas furnace. In addition,
the unit reduced peak electrical demand by an average of 18 kW per month compared to an
all-electric heat pump, offering meaningful savings during periods when utility rates are highest.
Beyond energy performance, dual-fuel RTUs offer operational flexibility by enabling fuel
switching between electric heat pump operation and gas-furnace backup. This capability allows
the system to maximize heat pump efficiency at milder outdoor temperatures and transition to
gas heating when ambient conditions drive higher electrical consumption or when gas heating is
more cost-effective. Having two available heating sources enhances reliability and ensures that
comfort is maintained throughout the heating season, particularly in cold-climate applications.
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Figure 12. Timeseries of the Cumulative Energy Consumption for Site E (Baumgardner et al., 2025)

The all-electric heat pump RTU at site E operated with a nighttime temperature setback
of a few degrees, which generated a substantial morning heating load when transitioning back to
the occupied setpoint (Figure 12). During periods of low ambient temperature in February, the
unit did not have sufficient heat pump capacity to meet this warm-up demand and therefore
operated in simultaneous mode, engaging both mechanical heating and backup electric resistance
until the zone temperature recovered. As a result, the unit consumed approximately 75% of its
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total daily energy by midday during these recovery periods, and its COP decreased from 1.6
(heat pump only) to 1.4 (heat pump plus resistance heat). To mitigate large morning energy
spikes, follow-on research and field evaluations are underway to assess performance with the
overnight setback removed.

Installation and Operational Observations

Beyond the performance metrics presented above, field deployment yielded several
operational insights. During the commissioning phase, a number of issues were encountered that,
while not directly related to the heat pump functionality, reflect broader challenges common in
commercial HVAC installations.

e Weight and Curb Adapter: Installation of HP RTUs often requires careful consideration of
unit weight and compatibility with existing rooftop curbs. In the field, some sites needed to
install curb adapters to accommodate the new heat pump units, as the base dimensions and
weight differed from the original RTUs. This can add complexity, time, and cost to retrofit
projects, and should be anticipated during project planning. Not every installation will
require a curb adapter, but site assessments should include a check for potential structural
modifications to ensure proper fit and support.

e Control Set up and Integration: Integrating HP RTUs into existing building control
systems can present challenges, especially when dialing in optimal settings for both comfort
and efficiency. Commissioning often involves updating control firmware, configuring novel
defrost algorithms, and ensuring seamless communication between new units and legacy
systems. The transition may require additional troubleshooting or coordination with HVAC
partners to align controls with site-specific operational goals. Proper integration is crucial for
maximizing heat pump performance and occupant comfort and may require iterative
adjustments post-installation.

e Incorrect Equipment Specifications: At site A, an RTU was delivered with a voltage rating
that did not match the building owner’s specifications. This mismatch required field
modifications, including rewiring the power supply from the breaker panel to accommodate
the unit — a time-consuming and avoidable issue stemming from gaps in manufacturer-to-
contractor communication. More broadly, electrical infrastructure upgrades can be costly
when retrofitted units have higher electrical requirements than the units they replace.

e Control System Failures: An RTU at site A experienced startup failure due to a faulty
control board, which needed to be replaced by the manufacturer. Control board malfunctions
are a common commissioning hurdle, often caused by factory defects or shipping damage.

e Software and Algorithm Updates: Some RTUs required control firmware updates to
implement novel defrost algorithms. Software-related delays are increasingly common as
manufacturers integrate more advanced, but less field-tested, control strategies.

¢ Out-of-the-Box Functionality: At site A, only one manufacturer delivered a unit that
functioned as expected upon installation without requiring significant troubleshooting or
rework. This underscores inconsistent quality control and the lack of standardized
commissioning readiness checks across manufacturers.

e Continued Maintenance on Existing Systems: At site E, interior vents with significant
debris buildup were not cleaned prior to RTU installation, reducing system airflow and heat
pump efficiency until remediated.
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e User/Occupant Feedback: The site manager at Site E reported “...having a HVAC partner
that is aligned on your company goals is a crucial part in this, but once the product was
selected there were little to no issues with conversion from the old unit to the new heat pump.
While there were no significant roadblocks with install, we did identify that installing a curb
adaptor on the roof was necessary for this project. Moving forward we now expect this
ahead of installations but understand it may not apply to every install. Once the heat pump
was installed, we had to dial in our controls, but that is the case with any new installation.”
occupants at sites D and E reported no change in comfort compared to previous RTUs. Site E
owners expressed satisfaction with unit performance and plans to expand HP RTU
installations at their facilities after the completion of the field studies, while site D had
already retrofitted its remaining RTUs to HP RTUs. Similarly, Site A and B owners are
currently deciding which RTU configuration works best for their retrofits.

These challenges are representative of typical issues in the commercial HVAC market.
They highlight the importance of thorough site assessments, effective communication between
manufacturers and contractors, and robust commissioning practices to ensure successful retrofits
and optimal system performance. Addressing these operational hurdles — such as equipment
compatibility, control integration, and site preparation — can streamline installation processes,
minimize delays, and improve satisfaction for both building owners and occupants. As heat
pump RTUs become more prevalent, proactive planning and collaboration among stakeholders
will be key to overcoming common barriers and achieving reliable, efficient outcomes in
commercial HVAC projects.

Conclusions and Discussion

This multi-site field evaluation confirms that next-generation heat pump rooftop units
(HP RTUs) can significantly reduce energy use and peak electrical demand in cold-climate
commercial buildings while maintaining occupant comfort. At Site E, for example, a dual-fuel
HP RTU consumed roughly 33% less total energy than a comparable standard gas RTU and
reduced monthly peak electrical demand by approximately 18 kW relative to an all-electric heat
pump. These results underscore the strong potential of advanced HP RTUs — particularly
dual-fuel configurations that shift to gas heating during the coldest conditions — to deliver high
efficiency while mitigating winter peak loads. Realizing these benefits in practice, however,
depends on careful control configuration and robust commissioning, as field operation introduces
complexities not captured in laboratory testing.

Across the five sites, heat pump performance generally aligned with expectations but was
moderated by real-world operating conditions. Units provided reliable heating at subfreezing
outdoor temperatures, with one prototype maintaining a COP near 1.7 in the 0—10 °F range and
all units operating in heat pump mode to or below their respective lockout temperatures.
Efficiency increased rapidly at milder conditions, reaching COP values above 3.0, but was
periodically reduced by factors such as on/off cycling at low loads, defrosting in the 25-35 °F
range, and engagement of backup heat during extreme cold or high transient loads. At one site,
recovery from an overnight thermostat setback led an all-electric unit to briefly operate with both
the compressor and resistance heat, lowering the effective COP from approximately 1.6 to 1.4
during the warm-up period. These observations highlight how cycling, defrost, and supplemental
heating can temporarily suppress efficiency even in high-performance systems, reinforcing the
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importance of control strategies that minimize unnecessary backup heat use and avoid sharp
morning recovery demands.

Field deployment also revealed practical challenges that are broadly relevant to
commercial HVAC retrofits. Equipment compatibility and site preparation were recurring
considerations, and controls integration emerged as a key determinant of successful performance.
Several units required firmware updates or control board replacements during startup, and one
unit was delivered with an incorrect voltage rating that required on-site electrical modifications.
These experiences emphasize the need for rigorous pre-installation verification, clear
communication between manufacturers and contractors, and standardized commissioning
protocols. Addressing such issues proactively can reduce installation delays, streamline retrofits,
and help ensure that systems operate as intended.

The implications of these findings extend to all major stakeholders. Building owners and
facility managers can take confidence that modern HP RTUs can deliver substantial energy
savings without compromising comfort. Notably, no comfort complaints were reported at
monitored sites, and successful pilot installations have prompted some owners to plan broader
HP RTU deployments. For manufacturers and HVAC contractors, the results point to
opportunities to strengthen quality control, improve factory commissioning, and provide clearer
guidance for field setup and control tuning. Utilities and energy program designers should also
note the meaningful peak-demand reductions enabled by dual-fuel systems, which make
next-generation HP RTUs attractive candidates for incentive programs and grid reliability
strategies in cold climates.

Finally, this study’s scope and limitations should be acknowledged. The results are based
on a small number of RTUs across several sites, including two prototypes monitored for only a
few months, and primarily reflect heating-season performance rather than multi-year operation.
Differences in instrumentation also limited the ability to compare cooling performance across all
sites. Rather than ranking individual products, the intent was to characterize the range of
achievable performance under real operating conditions. Ongoing research is expanding
monitoring duration and site diversity and is evaluating refined control approaches — such as
reducing or eliminating nighttime setbacks — to further mitigate peak loads and efficiency losses.
Together with continued collaboration among building owners, manufacturers, contractors, and
utilities, these efforts will be critical to translating demonstrated field benefits into broader
adoption of next-generation HP RTUs in cold-climate commercial buildings.
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