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The R&D Spectrum: BTO/Emerging Technologies

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
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FY15 Emerging Technologies Funding Distribution

Technical Program Support

Modeling (SOEP)

ET/CBI Joint Projects
SSL Support (NETL)

Grid Integration

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
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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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Staged Payback Period (years)

Windows & Building Envelope R&D
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Tracking Progress on Efficiency & Cost

Installed Cost Premium ($/sq.ft.)
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Windows R&D Priorities

Technology 2025 Cost Target 2025 Performance Target

Highest Priority R&D Areas

Projected installed cost Residential : R-10; V; > 0.6

Highly insulated premium over 2010 base: Commercial: R-7; V; > 0.4

Windows Residential: < S6ft? Comparable weight and thickness to
Commercial: < S3ft2 currently installed base

High Priority R&D Area

Projected installed cost

Dvnamic premium compared to e ASHGC>0.4
V\)Iindows standard IGU: * V; bleached state > 0.6 (residential)
Windows: <S8/ft2 and > 0.4 (Commercial)
Window Films: <S2/ft2
Projected installed cost
.. . . .
VISI.bIe Il.ght pr.emlum <S5./ft .over sta?ndard Reduce lighting energy use by 50% for
redirection window or blind installation
: : : a 50-ft floor plate
(Commercial) including the cost of sensor

and lighting
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Highlight of Current Windows R&D Projects

* Dynamic windows

* Smart shadings

* Highly insulated windows
* Windows attachment
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Building Envelope R&D Priorities

Technology 2025 Cost Target 2025 Performance Target

Highest Priority R&D Areas

R-12/inch thermal insulation

Buildin <50.25 /ft? projected installed . e
: ° / : > J. : material for retrofitting walls
envelope cost premium, including . :
: : e Meets durability requirements
material material and labor . :
* Minimizes occupant disturbance
A system capable of concurrently
regulating heat, air and moisture flow
Air-sealing <$.05/ft? finished floor to achieve:
technologies projected installed cost e Residential < 1 ACH50

 Commercial: <0.25 CFM75 / ft? (5-
sided envelope)

High Priority R&D Area
Projected installed cost

increase <S1/ft2 over standard
roof costs

Highly
insulating Roofs

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
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PS-clay composite foam board made in July factory
trial. CO2/Ethanol blowing agent
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The U.S.— India Joint Buildings Research and Development

Project Goal:

» Develop and test cool roof technologies
» Advance the state-of-the-art technologies

for both nations ‘ )
Insulated chamber with > Frash alF
dark roof SiBpl

| ﬂ AC Outdoor Unit
Insulated chamber with

0|
Dark Roof 1 \Weather station
\

_Fresh air
White Roof

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

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

CEPT University : Auroville CSR : llIT Hyderabad : [IT Bombay : IIM Ahmedabad : MNIT Jaipur




Near Infrared (NIR) Fluorescent Coating
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Reflectance

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
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Cool Asphalt Shingles

Cool colored synthetic limestone granules raise asphalt shingle albedo

p=0.14

o =0.07

- conventional (gray granules + non-cool pigmented coating)

0=0.05

I
0 =0.03

0 =0.39

0 =0.35

- cool (CaCO, granules, integrally colored w/cool pigment)

p=0.31

{‘ S

p=0.31

L Prototype shingles use CaCO, granules by Blue Planet + LBNL }
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Aging Results for Three Sites on Exposure Rack

Arizona Florida Ohio

WHITE COATING

(field-applied silicone)

WHITE METAL

(factory-applied PVDF)

three-site average
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LBNL laboratory aging method

STEP 1: conditioning
(24 hours)

STEP 2: soiling (10 minutes)

Specimen
(DPressure gauge Spraying nozzle
D Ir

Room Air Cooling

Test Specimen

X 2-way Valve >

A

STEP 3: weathering
(24 hours)

Aqueous

ixture

Spraying vessel Coupon of a roofing product

Compressed dry air |°

salts dust organics soot
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Speed Up of the Development of Cool Roof

WHITE COATING WHITE METAL
clean

HR MIN

conditioned soiled weathered
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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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Sleiman et al. 2014. Solar Energy Materials & Solar Cells 122, 271-281.
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Where to Find More Information

' ENERGY.GOV

Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » Emerging Technologies » Windows and Building Envelope

WINDOWS AND BUILDING ENVELOPE ENEROY |

“ Windows and Building

Envelope Research and
JI} Development:
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About
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HVAC, Water Heating,
Appliances R&D

mmm' Roxdmap for Emoerging Technologios
Lighting R&D

Building Energy
Modeling

Sensors, Controls,
Transactional Network
R&D
Buildings-to-Grid

Residential Buildings

Commercial Buildings

Appliance & Equipment
Standards

Building Energy Codes

Five New Projects Awarded

These windows and envelope projects were awarded under the $14 million BENEFIT funding opportunity. They range from
enhanced foam insulation to a transparent window glaze that insulates without distorting the image

READ MORE €)

Windows Projects Envelope Projects Software Tools Facilities
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http://energy.gov/eere/buildings/windows-and-building-envelope
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