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The R&D Spectrum:  BTO/Emerging Technologies 

Fundamental 
Research 

First 
Commercialization 

Market 
Penetration 

Building Technologies Office 

Emerging 
Technologies 

Commercial 
Buildings 
Integration 
Residential 
Buildings 
Integration 

Codes 

ARPA-E Office of Science FEMP 

BTO’s mission is to develop, demonstrate and accelerate the adoption of technologies, 
techniques, tools and services that are affordable and enable high performing, energy 
efficient residential and commercial buildings 

http://energy.gov/eere/buildings/emerging-technologies  

Standards 

http://energy.gov/eere/buildings/emerging-technologies
http://energy.gov/eere/buildings/emerging-technologies
http://energy.gov/eere/buildings/emerging-technologies
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FY15 Emerging Technologies Funding Distribution 

$17.8M 
$20.25M 

* Includes water heating and 

appliances 

* 

Funding Opportunity 

Announcements (FOAs): 

• Solid State Lighting 

• BENEFIT (HVAC focus in 2015) 

• BUILD (university-led projects) 
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Potential Limits of USA Building Energy Efficiency 

 
Best available does not consider cost 

  

ET 2020 includes cost effectiveness 

 

To appear in the DOE Quadrennial Technology Review, 2015 
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Anticipated Building Technology R&D Progress 

Overall BTO Goal: 50% reduction in building energy use by year 2030 
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Windows & Building Envelope R&D 

5.3 Quads of energy savings is projected to be from windows and building envelope R&D: 

• 4.2 Quads Envelope 

• 1.1 Quads Windows 
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Tracking Progress on Efficiency & Cost 
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Windows R&D Priorities  

Technology 2025 Cost Target 2025 Performance Target 

Highest Priority R&D Areas 

Highly insulated 
Windows 

Projected installed cost 
premium over 2010 base: 
Residential: ≤ $6ft2 

Commercial: ≤ $3ft2 

Residential : R-10; VT > 0.6 
Commercial: R-7; VT > 0.4 
Comparable weight and thickness to 
currently installed base 

High Priority R&D Area 

Dynamic 
Windows 

Projected installed cost 
premium compared to 
standard IGU: 
Windows: <$8/ft2  
Window Films: <$2/ft2 

• ΔSHGC >0.4 
• VT bleached state > 0.6 (residential) 

and > 0.4 (Commercial) 

Visible light 
redirection 
(Commercial) 

Projected installed cost 
premium <$5/ft2 over standard 
window or blind installation 
including the cost of sensor 
and lighting 

Reduce lighting energy use by 50% for 
a 50-ft floor plate 
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Highlight of Current Windows R&D Projects 

• Dynamic windows 

• Smart shadings 

• Highly insulated windows 

• Windows attachment 

 

Bright Mode Cool Mode 
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Building Envelope R&D Priorities 

Technology 2025 Cost Target 2025 Performance Target 

Highest Priority R&D Areas 

Building 
envelope 
material 

<$0.25 /ft2 projected installed 
cost premium, including 
material and labor 

• R-12/inch thermal insulation 
material for retrofitting walls 

• Meets durability requirements 
• Minimizes occupant disturbance 

Air-sealing 
technologies 

<$.05/ft2 finished floor 
projected installed cost 

A system capable of concurrently 
regulating heat, air and moisture flow 
to achieve: 
• Residential < 1 ACH50 
• Commercial: <0.25 CFM75 / ft2 (5-

sided envelope) 

High Priority R&D Area 

Highly 
insulating Roofs 

Projected installed cost 
increase <$1/ft2 over standard 
roof costs 

Energy use reduction equivalent to 
doubling current ASHRAE R-values 
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Highlight of Current Building Envelope R&D Projects 

• Cool roof 

• Highly insulated envelope 

• Air sealing 

 
Wireless Transmission

Sound Leaks /
Infiltration Sites

Microphone Array
Analysis Computer

Powered Speaker

Interior 
Microphone

Oscillator

Infiltration
Properties

Out

VIP/MAI Panels 

ISTN Panels 
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Project Goal:  
• Develop and test cool roof technologies 

• Advance the state-of-the-art technologies 

for both nations 

Key Milestones: 
Yr. 1 Initiation of database of radiative properties of roofing products on the Indian market; 

conception of an Indian cool roof rating system 

Yr. 2 Introduction of protocols for standardized natural and laboratory exposure of roofing 
products; initiation of cool roof monitoring experiments 

Yr. 3 Development of guideline for minimization of roof glare; initiation of simulation study for the 
effect of cool roofing on insulation requirements 

Yr. 4 Report on effects of cool roofs in energy use and thermal comfort 

Yr. 5 Reporting results from all the experiments, development of specifications. Create cool roof 
rating system based on natural/laboratory exposure 

The U.S.– India Joint Buildings Research and Development 

Berkeley Lab : Oak Ridge National Laboratory : Rensselaer Polytechnic University : UC Berkeley :  Carnegie Mellon University  

CEPT University : Auroville CSR : IIIT Hyderabad : IIT Bombay : IIM Ahmedabad : MNIT Jaipur 
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Fluorescence (at ~700 nm) 
contributes up to 0.16 to ESR 

Reflectance is high up to 3% doping 

550 nm curve shows visual 
brightness 

Performance of commercial 
coatings will not be as high 

0% 0.2% 1% 3% 4% 2% 

• Fluorescent cool dark pigments reflect NIR light and re-emit absorbed visible light as NIR  
• Ruby-pigmented coatings offer high Effective Solar Reflectance (ESR) in non-white colors 

Near Infrared (NIR) Fluorescent Coating 
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Cool Asphalt Shingles 

conventional (gray granules + non-cool pigmented coating) 

ρ = 0.14 ρ = 0.07 ρ = 0.05 ρ = 0.03 

cool (CaCO3 granules, integrally colored w/cool pigment) 

ρ = 0.39 ρ = 0.35 ρ = 0.31 ρ = 0.31 

Prototype shingles use CaCO3 granules by Blue Planet + LBNL 

Cool colored synthetic limestone granules raise asphalt shingle albedo 
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Arizona Ohio Florida 

WHITE COATING 

(field-applied silicone) 

WHITE METAL 

(factory-applied PVDF) 

Aging Results for Three Sites on Exposure Rack 
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Soiling 
mixture

Spraying vessel Coupon of a roofing product

Spraying nozzlePressure gauge

2-way Valve

soot salts  organics dust 

STEP 2: soiling (10 minutes) 

STEP 1: conditioning 

(24 hours) 

STEP 3: weathering  

(24 hours) 

Done! 

LBNL laboratory aging method 
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WHITE COATING WHITE METAL 

Speed Up of the Development of Cool Roof  
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Laboratory Aging Method vs. Exposure Rack Results 

LBNL Laboratory aging method predicts 3-year-aged roof 
albedo, thermal emittance in 3 days 
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ASTM D7897-15 

 
• Published March 2015 

 

• Adopted by CRRC in 

April 2015 for 'Rapid 

Ratings' program  

 

Sleiman et al. 2014. Solar Energy Materials & Solar Cells 122, 271–281. 
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Where to Find More Information 

http://energy.gov/eere/buildings/windows-and-building-envelope 

 

http://energy.gov/eere/buildings/windows-and-building-envelope
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http://energy.gov/eere/buildings/windows-and-building-envelope
http://energy.gov/eere/buildings/windows-and-building-envelope
http://energy.gov/eere/buildings/windows-and-building-envelope
http://energy.gov/eere/buildings/windows-and-building-envelope
http://energy.gov/eere/buildings/windows-and-building-envelope

