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Building Technologies Research and
Integration Center Technical Collaborations

The Department of Energy’s Building Technologies Research and Integration Center (BTRIC) at Oak Ridge National
Laboratory offers technical collaboration opportunities for industry to leverage facilities, capabilities, and expertise
to overcome technical challenges. BTRIC's technical collaboration program provides a unique opportunity for U.S.
building technology industries to gain access to ORNLs expertise through a publicly announced call for proposals.

Current active or completed collaborations:

Partner:  A.O. Smith Corporation
@smlth Researchers:  Kashif Nawaz, Joe Rendall, Ahmed Elatar, Jian Sun

Innovation has a name.

Project:  Development of next generation heat pump water heater deploying newly
emerging refrigerants

Result:  Performed comprehensive experimentation to predict the performance of
propane as a refrigerant for a domestic heat pump water heater.

Final Report:  Download

Partner:  AeroShield Materials, Inc.
WAerodShield  Researchers:  Kashif Nawaz, Brian Fricke, Cheng-Min Yang
Project:  Ultra-clear aerogels for insulated glass in refrigeration doors

Result:  Evaluated energy and cost savings using ultra-clear, insulating aerogels in
freezer and refrigerator glass doors.

air barrier Partner:  Air Barrier Association of America

a ba a Researchers:  Som Shrestha, Andre Desjarlais

assoclation of Project:  Assessing methodologies for detecting water intrusion in wall systems
america Result:  Developed and evaluated quantitative means of determining water penetration.

Final Report:  Download

air barrier Partner:  Air Barrier Association of America
a a a Researchers:  Som Shrestha, Andres Desjarlais, Niraj Kunwar

ot Project:  Extending the air and moisture leakage calculator to add residential
association of . . . o
america buildings and additional commercial buildings

Result:  Developed a simplified tool for building owners and manufacturers to use to
communicate the benefits of installing an air barrier system.

Final Report:  Download
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https://www.ornl.gov/staff-profile/kashif-nawaz
https://www.ornl.gov/staff-profile/joseph-d-rendall
https://www.ornl.gov/staff-profile/ahmed-f-elatar
https://www.ornl.gov/staff-profile/jian-sun-0
https://www.osti.gov/biblio/1878688
https://www.ornl.gov/staff-profile/som-s-shrestha
https://www.ornl.gov/staff-profile/andre-o-desjarlais
https://www.osti.gov/servlets/purl/1989551/
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https://www.ornl.gov/staff-profile/chengmin-yang
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https://www.ornl.gov/staff-profile/niraj-kunwar
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https://info.ornl.gov/sites/publications/Files/Pub188205.pdf
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Partner:  Bloc Power

e Researchers:  Joshua New, Frank Li, Shovan Chowdhury, Avery Stubbings
—] BLOC
— POWER Project:  AutoBEM for BlocPower

Result:  Building energy modeling was used to calculate potential heat pump savings
for every building in 21 US cities, compare to building-specific attributes
and utility bill data, and develop bias-correction techniques to improve
AutoBEM’s models of every US building.

Final Report: ~ Download

Partner:  Cardinal Glass
CARDINAL & Researchers:  Brett Bass, Joshua New, Andy Berres, Piljae Im

Glass Industries

Project:  Multi-variable parametric analysis of prototype building energy performance
using current and future weather scenarios for data-driven market
transformation support

Result:  Answered questions regarding building envelope and whole building energy
performance, establishing a new precedent for collaborative research in the
building industry to expand and improve building performance understanding.

Final Report: Download

Partner:  Carnot Compression
e® . CARNOT Researchers:  Steve Kowalski, Duy Thien Nguyen, Mingkan Zhang
Project:  Isothermal compressor computational fluid dynamics simulations

Result:  Analyzed two design configurations of the Carnot prototype air compressor
using computational fluid dynamics and the Oak Ridge Leadership
Computing Facility to allow visualization of the details of two-phase flow
through the compressor.

Final Report: ~ Download

Partner:  Cool Roof Rating Council
Researchers:  Niraj Kunwar, Andre Omer Desjarlais, Som Shrestha

Project:  Retrofitting buildings with solar-reflective roofs and walls and its impact on
peak power demand

COOL ROOF
RATING COUNCIL ®

Result:  Whole building energy simulations were undertaken to quantify the impact
that cool roofs and cool exterior walls have on the peak energy demand of
residential and commercial buildings.

Final Report: ~ Download

Partner:  Electrification Strategies

Researchers:  Zhenning Li, Kyle Gluesenkam
(b Electrification Strategies, LLC d Y P

Project:  Electrification options for multi-family water heating in cold climates

Result:  Centralized heat pump water heaters served as thermal energy storage
batteries to provide load shifting and peak demand reduction in multi-family
buildings.

Final Report: ~ Download
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https://www.ornl.gov/staff-profile/zhenning-li
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https://www.ornl.gov/staff-profile/stephen-p-kowalski
https://www.ornl.gov/staff-profile/thien-d-nguyen
https://www.ornl.gov/staff-profile/mingkan-zhang
https://www.osti.gov/biblio/2438860
https://www.ornl.gov/staff-profile/brett-c-bass
https://www.ornl.gov/staff-profile/joshua-r-new
https://www.ornl.gov/staff-profile/andy-s-berres
https://www.ornl.gov/staff-profile/piljae-im
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https://doi.ccs.ornl.gov/ui/doi/339
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Wonder\Window

Windows That Insulate Walls

HIGHLAND PARK
TECHNOLOGIES

HunterDouglas &
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Partner:  Polyceed (Glass Dyenamics)

Researchers:  Mahabir Bhandari, Venugopal Varma, Ahmed Hassan, David Nuttall,
Tyler Smith, Niraj Kunwar

Project:  Using 3d Printing Methods to Establish Reduced-Cost Manufacturability of
Electrochromic (EC) Devices

Result:  Successfully 3D printed samples of the EC materials on the glass substrate to
demonstrate cost-effective process.

Partner:  Glen Raven
Researchers:  Mahabir Bhandari, Niraj Kunwar, Anthony Gehl
Project:  Awning performance measurements for rating development and validation
Result:  Performed measurement and validation of awning products in a real house.

Final Report:  Download

Partner:  GS Research LLC (WonderWindow)
Researchers:  Niraj Kunwar, Mahabir Bhandari

Project:  CAD-based energy & cost models prove affordable net zero energy
performance for WonderWindows + 24" on-center framing

Result:  Building design models of the window-integrated envelope solution showed
net positive energy performance for a 280sf accessory dwelling unit and near
zero energy performance for stacked flats, townhouses, and 4 story hotels in
hot, temperate, and cold climate zones.

Final Report:  Download

Partner:  Highland Park Technologies
Researchers:  Emishaw Iffa, Mikael Salonvaara, Andre Desjarlais, Diana Hun
Project:  Energy, durability, carbon emission reduction assessment of tech retrofit panel

Result:  Evaluated the thermal, and moisture behavior of the composite insulated
panels with material characterization, moisture durability assessment, and
overall building performance/carbon emissions reduction.

Partner:  Hunter Douglas
Researchers:  Mahabir Bhandari, Niraj Kunwar, Anthony Gehl
Project:  Cellular shades energy savings in a commercial setting

Result:  Evaluated energy and daylight performance of interior cellular shades
in commercial setting.

Final Report:  Download
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https://www.ornl.gov/staff-profile/mahabir-s-bhandari
https://www.ornl.gov/staff-profile/venugopal-k-varma
https://www.ornl.gov/staff-profile/ahmed-arabi-hassen
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https://www.ornl.gov/staff-profile/niraj-kunwar
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https://www.ornl.gov/staff-profile/mahabir-s-bhandari
https://www.ornl.gov/staff-profile/niraj-kunwar
https://www.ornl.gov/staff-profile/anthony-c-gehl
https://info.ornl.gov/sites/publications/Files/Pub188379.pdf
https://www.ornl.gov/staff-profile/mahabir-s-bhandari
https://www.ornl.gov/staff-profile/niraj-kunwar
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https://info.ornl.gov/sites/publications/Files/Pub179960.pdf
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https://www.osti.gov/biblio/2472701
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Partner:  International Mass Timber Alliance

LME% IMTA Researchers:  Mikael Salonvaara, Andre Desjarlais, Jerry Atchley, Emishaw Iffa

| il Perpetuating mass timber building globally

Project:  Impact of mass wood walls on building energy use, peak demand, and
thermal comfort

Result:  Reduced peak demand, overall heating and cooling demand by utilizing the
capability of the mass wood structure’s thermal mass.

Final Report: ~ Download

m Partner:  Mackinac Technology Company
Mackinac Researchers:  Mahabir Bhandari, Niraj Kunwar

Project:  Testing and Validation of Window Energy Management Systems (WEMS™)
Components

Result:  Various configurations of Window Energy Management Systems (WEMS™)
were tested resulting in an optimized framing system prototype that
achieved an overall R-value improvement ranging from R-4 to R-7.

ROBERT COHEN ARCHITECT Partner:  Robert Cohen Architect LLC
Researchers:  Mahabir Bhandari, Venugopal Varma
Project:  Passive Thermal Daylight Harvester (PTDH)

Result:  Completed building energy modeling and technology evaluation.

SMITHGROUP Partner: - SmithGroup

Researchers:  Joshua New, Brett Bass, Andy Berres, Mark Adames, Piljae Im
Project:  Design space data: Informing common design decisions with pre-simulated data

Result:  Enabled simulation-informed energy impacts to the early building design phase;
simulated more than one million buildings in an hour.

Final Report: ~ Download

Partner:  WATT Fuel Cell Corporation
Researchers:  Praveen Cheekatamarla

Project:  Grid resiliency and energy efficiency improvement via WATT's Imperium Solid
Oxide Fuel Cell (SOFC) based power/heat generation system

Result:  Evaluated the system technology, environment and economic performance
with various simulated operating conditions.

Partner:  WinBuild, Inc.
Researchers:  Mahabir Bhandari, Anthony Gehl, Niraj Kunwar

Project: Al energy optimizer for residential building for optimizing energy savings
and automated fault detection and diagnostics

Result:  Developed algorithms to enhance an Artificial Intelligence (Al) Energy
Optimizer that is connected at the incoming main control panel that
monitors, controls, optimizes and filters the incoming power.

Final Report:  Download
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