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Project Summary

Stats

Performance Period: Oct 2020 – Sept 2023

DOE budget: $850 K, Cost Share: $0

Milestone 1: Completed tool development

Milestone 2: Integrated into web-based platform

Milestone 3: Campaign deployment and execution

Summary 

The Building Envelope Campaign (BEC) is a program designed to 
help building owners and managers create more energy 
efficient buildings. This will be done by setting goals for building 
envelope performance, determining available energy savings, 
and providing technical support & resources to building owners 
and managers.

Our overarching goal was that our participants  implement the 

latest and greatest envelope technologies and do not have to 

spend much time on creating a model or doing measurements. 

Team and Partners/Organizers
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Problem
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The envelope (windows, walls, 

roofs) accounts for approximately 

30% of the primary energy 

consumed in commercial buildings. 

Lacks energy efficient envelope 

market transformation:

New construction: Owners do not 

see benefit going beyond the 

code requirements due to 

incremental savings and high cost

Retrofit: Payback period, based on 
energy savings alone, is long Figure Source: Windows and Building envelope Research and development: 

Roadmap for Emerging Technologies

2010 U.S. primary energy consumption (Quads)
1 Quad = 1015 Btus  (~293 billion kWh)
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Approach: Set Building Envelope Campaign Goals

Motivate action and increase awareness

– Communicate and demonstrate the value of investing in high performance building 
envelope technologies for both new and existing commercial buildings 

Recognize leaders

– Show how industry leaders are using the BEC to achieve high performing building 
envelope systems

Demonstrate and document

– Quantify energy and cost savings of integrated design, construction, commissioning, 
and maintenance of high performing envelope systems
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Approach: Outreach
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•Better Building

•Envelope campaign

Website

•Better Building 
Summit and Webinars

•Architecture and 
Construction: 
Continuing Education 
Center

Webinars

•15th International 
Conference on 
Durability of Building 
Materials and 
Components -
Barcelona, , Spain

•2022 ACEEE Summer 
Study on Energy 
Efficiency in Buildings

Conferences

•Journal of Civil 
Engineering and 
Architecture

•Journal of Building 
Engineering

•ACEEE Conference 
Proceedings

Publications

•Newsletters

•Organizers

Newsletters

•Project testimonials 
available on YouTube

•Project snapshots and 
videos available on 
website

Testimonials
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Approach: Develop a Simplified tool

Building Envelope Energy Load (kBtu) = BEP (kBtu/ft2) x Envelope area (ft2)

The Building Envelope Performance (BEP) Metric
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Approach: What is the plan to deliver intended outcomes? 
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Enter building information

User enters the building type, climate and 

geometry. 16 DOE reference building types as a 

starting point.

User then enters the properties of the building envelope, 

including the roof and fenestrations.  Lastly, the user 

specifies the tightness of the enclosure.
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Calculate the BEP

Percent improvement 

compared to code or 

existing building if it’s a 

retrofit

Building envelope 

performance (BEP) metric 

in kBtu/ft2

Carbon dioxide emissions 

reduction or avoidance in 

kgCO2eq

Based on the inputs, 

points to the envelope 

property where the most 

significant improvement 

can be realized.
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Recognition tiers and categories

• Retro 30 – 30 to 49% improvement in performance of the building enclosure

• Retro 50 – 50% or more improvement in performance of the building enclosure

Retro

• Novel 20 – 20 to 39% improvement in performance of building enclosure compared 
to code

• Novel 40 – 40% or more improvement in performance of building enclosure 
compared to code

Novel

• Technology role model – deployment of novel/innovative building envelope 
technology or system

• Equity in Energy role model – improvements to structures that impact underserved 
communities

Role Models

• Recognized for making a positive impact to the building envelope campaign

Honorable mention
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Review solution packages and additional resources

Available resources for each of the 

envelope properties that 

determine the energy performance 

of the building, retrofit and new 

construction

For each property there are 

resources for commercial 

technologies.

The users also have access to 

examples of deployment through 

case studies.

There are additional resources 

available to help guide 

practitioners to implement 

solutions to improve envelope 

performance.

In addition to the solution packages, case studies and 

additional information, participants and supporter have 

access to ORNL’s technical team to provide hands on 

support.

Additional resources

The Air Barrier Association of America

Understanding Air Barriers

Air Barrier Systems

Whole Building Design Guide – Air Barrier Systems

U.S. Commercial Building Requirements and Measurements
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Progress: Engagement & Performance metrics, FY 21 & FY 22

Engagement

• 30 submissions, retrofits & new construction across the 
U.S.

• Range of locations & building types: healthcare, education, 
commercial office space and industrial

• Envelope measures: increased insulation; air sealing; 
windows; secondary glazing; cool roof technologies

12

FY 21 FY 21 & FY 22

Performance metrics

• Conditioned floor space (ft2) & Total energy savings, 

(Btu/year)

• FY 21, 1.5 million ft2, 9 million Btu/year

• FY 22, 2.0 million ft2, 13 million Btu/year

• Recognition & awards:

• FY 21, 14 buildings

• FY 22, 13 buildings
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Recognition Awards for FY 21 & 22

Buildings, FY 22 Award

Shenandoah Valley Elementary School Retro 30

Parkway West Middle School Retro 30

Barretts Elementary RHM

Pacific Tower Retro 30

NC Environmental Quality Biochemistry Lab Retro 50

James A Haley VA Main Hospital Building Retro 50

James A Haley VA Research Building Retro 50

James A Haley VA Community Living Center Retro 50

James A Haley VA Radiation Therapy Retro 30

James A Haley VA Specialty Clinics Retro 50

James A Haley VA Administration Annex Retro 30

Charlie Norwood VA Hospital RHM

Laurentide Apartments Novel 40/EE

Buildings, FY 21 Award

BCH Lafayette Community Medical Center Novel 40

American Geophysical Union Retro 50

Lubber Run Community Center Novel 20

BVSD Education Center Novel 40

Catalyst Novel 40

Vergennes Community Housing Novel 40

Credit Human Headquarters Novel 40

Athens County EMS Station Novel 40

Industrial Center Building Addition Novel 20

Prairie Trails School Retro 50

B246 Retro 30

ASHRAE World Headquarters Retro 50

Plant Sciences Building Novel 20

Vermeer - New Plant 7 Novel 20
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Example Awarded Projects:  FY 21 & 22
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FY 21, American 

Geophysical Society, 

Washington, D.C.

50% BEP 

improvement

FY 21, Boulder Valley 

School District 

Education Center, 

Boulder City, CO

46% BEP 

improvement

FY 22, James A. 

Haley Veterans 

Administration 

Hospital, Tampa, FL

62% BEP 

improvement

FY 22, Laurentide 

Apartments, 

Burlington, VT

60% BEP 

improvement
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Alignment and Impact

Supports the development and implementation of energy conservation measurers that 
lead to reduction in carbon emissions, directly aligned with EERE/BTO goal to achieve Net 
Zero emissions by 2050. The Building Envelope Campaign encouraged 22 buildings to 
participate in the campaign.  The FY21 and FY22 campaigns resulted in emission 
avoidance of 4,620 metric tons of CO2eq

BEC supports power system decarbonization by charting a course for building owners and 
managers to design energy efficient enclosures for new construction and make 
improvements to existing buildings that reduces demand on the grid.  The FY21 and FY22 
campaigns resulted in energy reduction of just over 22 million kBtu/year.

Support energy justice in underserved communities by addressing the performance of 
buildings such as affordable multi-family housing, schools and medical facilities that rely 
on public funding to operate.  By lowering the cost of energy through implementation of 
high-performance envelope integration, public resources can shift from energy to other 
social services such as education, childcare, employment, and healthcare.  
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Future work
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• Continue encouraging and supporting participants

• Continue coordination with other BB Campaigns

• Review FY 23 submissions

• Select eligible awardees and award notifications

• Compile the energy savings data 

• Webinar or in-person venue to recognize the awardee

• Campaign close-out
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ORNL’s Building Technologies Research and Integration Center 

(BTRIC) has supported DOE BTO since 1993. BTRIC is comprised 

of 60,000+ ft2 of lab facilities conducting RD&D to support the DOE 

mission to equitably transition America to a carbon pollution-free 

electricity sector by 2035 and carbon free economy by 2050. 

Scientific and Economic Results

236 publications in FY22

125 industry partners

54 university partners

13 R&D 100 awards

52 active CRADAs

Thank you
Oak Ridge National Laboratory

Mahabir Bhandari, R&D Staff

(865)-574-0989| bhandarims@ornl.gov

BTRIC is a 

DOE-Designated 

National User Facility 
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Project Execution

Planned budget

Spent budget

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Past Work

Q1 Milestone: Launch FY 21 campaign, outreach and support

Q2 Milestone: Outreach, support and submission reviews

Q3 Milestone: Review submissions & compile metrics

Q4 Milestone: Award recognition & FY21 campaign closeout

Q1 Milestone: Launch FY 22 campaign, outreach and support

Current/Future Work

Q2 Milestone: Outreach, support and submission reviews

Q3 Milestone: Review submissions & compile metrics

Q4 Milestone: Award recognition & FY22 campaign closeout

Q1 Milestone: Launch FY 23 campaign, outreach and support

Q2 Milestone: Outreach, support and submission reviews

Q3 Milestone: Review submissions & compile metrics

Q4 Milestone: Award recognition & FY 23 campaign closeout

FY2021 FY2022 FY2023

300

300

300

300

300

300
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REFERENCE SLIDES
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How do we get there?
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Supporters
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Participants
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Technical Team

Jason DeGraw, PhD
R&D Staff Member, 
Building Integration 
Group

Gina K Accawi
Group Leader, Digital 
Manufacturing and 
Analyses 
Frameworks

Mahabir Bhandari, PhD
R&D Staff, Building 
Envelope & Urban 
Systems Research 
Group

Kuma Sumathipala, 
Ph.D., P.Eng., 
Integrated Building 
Deployment and 
Analysis Group

Antonio  Aldykiewicz Jr, Ph.D.,
Senior R&D Staff,
Building Envelope Materials 

Research Group
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