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Building Consumption — Envelope

Energy Efficiency &
Relat|0nSh|p Renewable Energy

Has Impact on
57% of Loads

Heating
23%

Other

12%

Computers
2%

Appliances

12%

Cooling
13%

Electronics
7%

Water Heating
10%

1/7 US Economy

Lighting 6 illion $/yr
%% % 13.9% US Energy
» 3.5% Global Energy
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Total Building Envelope and Window v oesastuewtor | Enoray Efficiency &

R&D Budget

ENERGY Renewable Energy

Administration Enacted Appropriations
Budget Request
FYO05 5.0M Windows 5.8M Windows
0 Envelope 2.8M Envelope
FYO06 5.0M Windows *3.8M Windows (*earmarks)
0 Envelope 2.9M Envelope
FYO7 & 4.7M Windows 4.7M Windows
FYO03 2.4M Envelopes 2.4M Envelope
FY09 5.2M Windows 5.5 Windows
3.4M Envelopes 4.5 Envelope
FY 10 10.5M Windows Core ARRA
5.5M Envelope 10.5M Windows
5.5M Envelope
FY 11 10.5M Windows TBD — Not expected to exceed FY10 CR
8.5M Envelope
FY 12 25M (M BIPV) | TBD =
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Roadmap with Stakeholders

. . : Energy Efficiency &
(Historical Perspective Based on Many Events) Renewable Energy

Enabling Research

Technology Development
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Thermal Envelope R&D ENERGY | Eneroy Effiency &

Renewable Energy

* Next Generation of
Attic/Roof System to save
50 Percent Energy

* Advanced walls to reach
R20 (U =0.28 Sl) in 3.5"
(9cm) cavity, exterior
insulation systems, R30
(U =0.19 SI) total wall
exterior insulation systems o= A

 New Material Development vk soue

— 100 R&D Award in 2009
for phase change
insulation

— Higher performing foams
and aerogels

— Dynamic membranes
— Advanced cool roofs S — -




Envelope Pathway ENERGY | £ Effcioncy &

Renewable Energy

nvelope Technical Pathways{

Next Generation of Optimized Attic/Roof Systems E
—Ballast Roofing

I

—Radiant Barriers
1

———— Cool Roois
I

Ventilation }

PCM Insulation b

Integration/Optimization h _—
BetterBuildings
[Whole House Field Study —

A

ﬂ'gllb’/ Enabling Research »  Low Energy Solutions
| “ul
[ r
* %
= - o TRAe
U.S. Department of Energy
EIFS |—
PCM Insulation e
Advanced Walls
Advanced Materials
I I I I I I [ I I I I I
2007 2010 2015 2020
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- U.S. DEPARTMENT OF Energv Efficiencv &
Roofs and Attics ENERGY | renowablo Enorgy

» (Goal: Develop advanced attic technologies that reduce the space conditioning attributable to
attics by 50% compared to Building America regional benchmarks by 2015. Provide tools to
enable adoption of advanced technologies.

Energy Efficiency &

U.S. DEPARTMENT OF
ENERGY Renewable Energy

Roof and Attic
Design Guidelines
for Hot Climates

www.eereblogs.energy.gov/buildingenvelope



www.eereblogs.energy.gov/buildingenvelope

Next Generation of Attic/Roof iRt | Enero Effcioncy &

Renewable Energy

Systems — Hot Climate

B Dark Shingle roof where attic contains leaky ducts and the attic floor is not sealed
B Dark Shingle but with attic floor sealed and ducts with 4% leakage and wrapped with RUS-8

B Dark Shingle but with attic floor sealed and ducts removed from attic
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Outperforms Ducts in Conditioned. e | energy eficiency s

Space — Retrofit Most Viable ENERGY | reneviabe Energy

W Dark Shingle roof where attic contains leaky ducts and the attic floor is not sealed

m Dark Shingle but with attic floor sealed and ducts with 4% leakage and wrapped with RUS-8
m Dark Shingle but with attic floor sealed and ducts removed from attic

0O Cool Color Shingle with New Attic Design, ducts in conditioned space

40,000

Rl Typical Retrofit
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Attic Floor (Rys-Value)
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AbOve DeCk I n S U Iati O n J-S- DEPARTMENT OF Energy Efficiency &

and Ventilation ENERGY Renewable Energy

Retrofit: Incremental cost $1 per square ft; Payback < 15 years

—Conventional Asphalt Shingle
—Insulated and Ventilated Shingle
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U.S. DEPARTMENT OF Energy Efficiency &
Cool Roof Roadmap ENERGY | rencwable Eneray

 Research Plan
— Buildings level
— Urban Level
— Global Level
— International Activities

« Draft Roadmap is available for stakeholder review

www.eereblogs.energy.gov/buildingenvelope



www.eereblogs.energy.gov/buildingenvelope

Cool Roof Selection Guide ENERGY | roncuabe trosy

DE-AC05-000R22725

Guidelines for
Selecting Cool Roofs

Prepared 8y the Fraunhofer Cenzer for
Sustainabie Energy Systems for the U.S.
Deparmmen: of Energy and Oak Ridge Narional

-

Addirionai rechnical support provided by
Lawrence Berkeigy National Laboratory and the
Federal Energy Managemenr Program.

Authors: Bryvan Urban and Kurt Roth, Ph.D.

U.S. Department 0.1 [l.mrqy
7 Energy Efficiency
and Renewable Energy

Bringing you a prosperous future where energy
is clean, abundant, reiable, and affordable
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U.S. DEPARTMENT OF

. Energy Efficiency &
DOE COOI ROOf PO“Cy ENERGY | renewable Energy

A low-sloped roof (pitch less than or equal to 2:12) must be
designed and installed with a minimum 3-year aged solar
reflectance of 0.55 and a minimum 3-year aged thermal
emittance of 0.75 in accordance with the Cool Roof Rating
Council program, or with a minimum 3-year aged solar
reflectance index (SRI) of 64 in accordance with ASTM
Standard E1980-01. Steep-sloped roofs (pitch exceeding 2:12)
must have a 3-year aged SRI of 29 or higher.

Requires R30 insulation

Is required unless determined to be uneconomical by life
cycle cost analysis

13 | Program Name or Ancillary Text eere.energy.gov



Roof Savings Calculator ENERGY | Eneroy Effiency &

Renewable Energy

« Collaboration by ORNL and
LBNL with funding from
DOE and CEC and
Supported by EPA Roof Savings Calculator (RSC)

. Beta Release v0.7
* PrOVIdeS COOI rOOf Oak Ridge Nationa! Laboratory
assess m e ntS a n d adva n Ced Lawrence Berkeley National Laboratory
Introduction

The Roof Savings Calculator was developed as an industry-consensus roof savings calculator for commercial and

) Ru nS fu II Sim u Iations residential buildings using whole-building energy simulations. It is built upon the DOE-2.1E engine for fast energy

simulation and integrates AtticSim for advanced modeling of modern attic and cool roofing technologies. An annual
simulation of hour-by-hour performance is calculated for the building properties provided based on weather data for

L4 See ROOfcaIC_ Com the selected location. Annual energy savings reported are based upon heating and cooling loads and thus this

calculator is only relevant to buildings with a heating and/or cooling unit.

Roof Savings Calculator
To begin, please select from the following options:

Residential Commercial

14 | Program Name or Ancillary Text eere.energy.gov


http:RoofCalc.com

Accelerated 3-year aged ratings ENERGY | Sreroy Efficiency &

Renewable Energy

A major effort is to develop accelerated “aged” rating protocol to
get results in six months rather than three years
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3% year aged reflectance
0.623 o SR64E83 White Painted PVDF

0.486 0 SR69E06 Unpainted Galvalume

0.623 <~ SR83E88 White Ceramic Coating

0.489 s SR86E90 Thermoplastic membrane - White
0.104  ——SRO09E89 Asphalt Shingle

15 | Program Name or Ancillary Text eere.energy.gov



Advanced Materials Tasks Energy Efficiency &

Renewable Energy

Develop next generation products:
— Affordable cool asphalt shingles
— Higher performing coatings

— Evaluate de-soiling and anti-soiling
additives/functionalities

— Develop self-cleaning materials
— Develop thermochromic intellegent roof coating
— Explore cool pavements

16 | Program Name or Ancillary Text eere.energy.gov



Urban Heat Island Review ENERGY | roncrenio trny

* Review of over 240 research papers, articles, and
presentations
* Key Findings:
— The scale of UHI phenomena is large and increasing. The cost
incurred is considerable.

— Countermeasures (including white and vegetative roofs) are an
effective way to reduce urban temperature and its effects.

— The few macro scale assessments suggest countermeasures
would improve urban environments and lead to both direct and
indirect CO2 savings.

17 | Program Name or Ancillary Text eere.energy.gov



Global Level ENERGY | Eneroy Effiency &

Renewable Energy

« Key Accomplishments: ; =
2 A ?\.“-._
— Peer Review Panel e B -
\ \ 7 [ Si \I\S \\

* Key Upcoming Work
— Validation of Global
cooling models

— India Project

CREENHOUSE \

- "~
e
CASES
\Fakt .
\ N y
\ y
\ P
\/
104 | \.
RADIATION |
ROM Tk
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88

Source: IPCC

Total emitted CO2 offset for cool
roofs and cool pavements =
44 GT CO,
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BTP BIPV FY12 Plans (9.3M) SRR | Enoray Efcency &

Renewable Energy

* Joint RFP with solar program
to develop optimized systems
that reduce roof thermal loads
and increase PV output at
lower cost (75% of funds)

* Demonstration of optimized
BIPV to document
performance improvements

* Development of guidelines and
design tools for facade and
roof systems to encourage
optimized, durable, integrated
designs

Sample advanced roof desin applied to BIPV to

be evaluated (50% reduction of roof thermal load)

19 | Program Name or Ancillary Text eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Conduct Enabling Research

Test protocols
Design guidelines
* Modeling tools / ‘lllll
 Industry standards e
* Education Materials

COOL ROOF WUFI ORNL/IBP...

RATING COUNCIL moisture design tool for architects and engineers

20 | Program Name or Ancillary Text

eere.energy.gov




High Performance Envelopes Need to o5 oepasuentor | Eneray Efficiency &

be Designed for Moisture Consideration ENERGY | renewabie Energy

WUFI - ORNL/IBP

Moisture and Durability — i e 12 "
paramount in enabling x L
tighter buildings - ”

Water Content [kg/m?] Rel. Humidity [%)]
-Powerful models 550 AT Wi
require material
properties
*No commercial labs T i
cover the range of E " T, ™ e
needed tests Crossﬁzzsrsa [cm'f .
— Some test
methods
developed,

others expanded

WUFI — Moisture Design Tool
(German/USA Collaboration)

www.ornl.gov/sci/btc/moisture

21 eere.energy.gov


www.ornl.gov/sci/btc/moisture

Moisture Research

« DOE-supported moisture

engineering led to passage of

ASHRAE Standard 160

 Continue WUFI cooperative
development with Fraunhofer

« WUFI training outreach

Warme Und Feuchte
Instationar (WUFI)

i 0 2000, Arvirican Socty of Heatrg, rel pwrilig @ d Ar Condtire g E-gran. 1C [www inris.crg). For pareoral uss cny

Advanced Hygrothermal

Climate

Modeling
Hygrothermal Model
Indoor = R =1
Conditions - "
: Moisture
3 v Vo +
ap o ;
Hygrothermal
Material
Properties % : % =V-G9T)+hY-6,V6 p.)

Construction
Type & Details
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U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

MISrOCUCEoN, JArbution. of ITINETES 0N N Ber DOIT 07 AGEN fOrT 8 M0t DAY w0t ASHIRAL 5 DO wrien conm sson

ANSI/ASHRAE Standard 160-2009

ASHRAE STANDARD

Criteria for
Moisture-Control
Design Analysis in
Buildings

Approeed by he ASHRAE Standards Conmizes o0 Jasuary 24, 200% by 9 ASHRAE Board of Disectors on
Jenuary 28, 2009; and by the American Natsonsl Standards instiute on Jancary 29, 2009

This $UN0AY 5 nder COTINUOUS Maintenaros by 3 Standng Standand Project Commities (SSPC) for which
e Stindards Commitee has eshitishos 3 docunented program for repuiar pubiication of asdenca or revi-
sors, including procedures for Smely. cocumented, consersus acton on requests for charge to any part of
™o gtandand. The change submttal fomm, Ratrucions, and Ceadings May B0 02aINEd in aksctronis Hrm from
He ASHAAE Wed sie, izriiwww.istrae 003 o it pape form fom the Masager of Standards. The latest ed-
Son of an ASHRAE Standasd =gy be purchased fron ASHRAE Costomer Senice, 1791 Tulle Circle, NE
Atarta, GA 30029-2305. E-malt oroders @ astrae org Fax 404-321-5478. Telephone: 404-636-8400 (worid-
wice), ot 1ol hee 1-800-527-472) (for ondess in US a+d Carada)

© Copyright 2008 American Sociely of Hesting, Reffgerating a=d Ar-Conditorisg Engineers, Inc.
f'— “\ ISSN 1041-22%8

American Society of Heating, Refrigerating

and Air-Conditioning Engineers, Inc.
1791 Tullie Circle NE, Atlanta, GA 30329

s e
o o P 135X

eere.energy.gov



DOE/ORNL Conducting In-depth Air .. ceomemenor

Energy Efficiency &

Barrier Research ENERGY Renewable Energy

« Sophisticated energy performance
measurements

« Supports real world performance and
code activity

« 20 wall panels with 13 manufacturing
supplier partners and Syracuse Univ.

* Needed to support higher code levels
leading to low energy buildings

eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

Air Barrier Research Plan ENERGY | rencwable Energy

Number of Specimens

Material Tests Assembly Tests
Laboratory Field
Air Barrier Type New Weathered <oy BEST Facility
ASTM | ASTM | Liquid | ASTM | ASTM | ASTM Phase 1 | Phase 2
E96 C1498 | Uptake | E2178 | E2178 | E2357
Fluid applied non-foaming liquid 8 8 8 8 7 7 3
Insulative boardstock 1 1 1 1 1 1
Non-insulative boardstock 2 2 2 2 2 2 3
Interior air barrier . - - - - 2 3
Mechanically fastened membrane 4 4 4 4 4 4 3
Self-adhered membrane 2 2 2 2 2 1 3
Spray-applied foam 4 4 4 4 - 4 3
Controls - - - - . 4 1
TOTAL 21 21 21 21 16 25 22
Material Level I To be determined

ASTM E 96: Water vapor transmission
ASTM C 1498: Hygroscopic sorption isotherms
ASTM E 2178: Air permeance

| Tentative

Assembly Level
ASTM E 2357 Determining air leakage of air barrier assemblies
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Exterior Insulation Finishing Systems .. ccoumenror

Energy Efficiency &

(E I FS) ENERGY Renewable Energy

* Joint industry/DOE study — R30 Wall Solutions

°* Experimental data used to validate advanced hygrothermal models
and simulation tools — validation expanded to other climates

° Completed comprehensive studies to verify moisture-tolerant and
energy-efficient EIFS drainage plane wall systems

ata Auiion Facility

eere.energy.gov



2009 R&D 100 Award

Energy Efficiency &

Dynamic Insulation ENERGY | renewanle Energy

Low-Flammable PCM-Enhanced Cellulose Insulation
£ ‘ _-~ '?":‘h‘ 2 3o

Polymer
coating

Bio-Based PCM
Fp: ca. 80F
A H: 170 J/g

OAK
RIDGE

National Laboratory

5-25pum

ADVANCED -
FIBeER TecHNoLogy (UMICT@TEK
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PCM Research Activities Energy Efficiency &

Renewable Energy

* In-depth development of test performance metrics
leading to a consumer friendly marketable metric

« Collaboration with international partners, especially
Fraunhofer and ZAE Bayern, leading to ASTM and ISO
standards

« Comprehensive modeling to fully optimize pcm
placement, melt temperature and melting range

« Field testing in multiple climate zones to validate
performance and to correlate models
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Next Generation of Windows ENERGY | 5o Effciency &

Renewable Energy

* Highly Insulating
— Goal U value 0.10 (Sl U value 0.56)
— Possible vacuum glazings

* Dynamic solar control
— Passive heating and dramatic peak cooling
reduction, SHGC 0.53 — 0.09

— Market ready, prices will drop with more
investment

— Many new projects underway, competitive market

Prototype — Concept Window
(Highly Insulating and Dynamic
U Value 0.18 (Sl U value 1.0)
SHGC 0.04 - 0.34)

Low cost unsealed center lite

28

eere.energy.gov



. U.S. DEPARTMENT OF E Eﬂ: . &
Window Pathway ENERGY |2isiess

Advanced Windows Can Become Energy Producers
(US Mixed and Northern Climates)

U - BTU/hr-F2 -°F (Sl) = Wisq m-°C

Single Glaze: U =1 (5.68)

Double Glaze: U = 0.5 (2.84)

Low “e” U = .33 (1.99) ENERGY STAR

R6 Window U = 0.17 (0.97)(Dynamic Niche)
R10 Window U = 0.10 (0.57)

: (Dynamic Wide Spread):

1973 1980 1990 2000 2010 2020




Dynamic Windows — Cost Neutral  ...cwueo | Enorgy Eficiency &
within 5 Years (No blinds < HVAC) = ENERGY |rencuabic eneroy

DeHority Hall, Ball State University Muncie, IN

et

ST TR

P -

Courtesy of Sage — DO NOT USE WITHOUT SAGE PERMISSION
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Commercialization of Highly

Energy Efficiency &

|nsu|a ENERGY | renewable Energy

- e

South facing large residntial home in MN — Courtesysge Electroc-hromics
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Efficiency Policies for Windows

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Volume Purchases

Policies on the Commercialisation Path

—

Market
1troduction .

Mainstream
Deployment

Demonstrations /
Case Smdies

Traditional

R&D w

R&D / Production Engineering

” Regulation

ENERGY STAR
Voluntary

Tax Credits/

Utility
- Rebates

Building
Codes

__ Building

Ky

America

eere.energy.gov



Integrated Programs to Reduce Price .. .cummeor

Energy Efficiency &

of Highly Insulating Windows ENERGY | renewable Energy

Building America demonstrations/ production housing

High-performance specs in LEED for Homes & NGBS

Production Engineering RFP — 50%
Cost Share

Develop -
advanced utility Utility progvl\”iarr‘rclls(.) ‘1":; advanced
program specs

ENERGY STAR spec revision New ENERGY STAR/
| Phase I |

| | | | l i

I I | | | |

2007 2008 2009 2010 2011 2012

33 eere.energy.gov



Windows Volume Purchase Phase | .o

- Energy Efficiency &
R-5 (U=0.2-0.22) and Low-E Storm  ENERGY |rencuatic Eneroy

Educate Buyer Groups
March 2009 — continuing

s 40 Certified

Develop Draft Solicitation .
Specifications with Buyers and Suppliers ]
Industry (9 of 16 top window
Issue Solicitation — Dec 2009
'

Responses Due - Feb 2010

Finalize Agreements with
Qualified Vendors April — 2010

Promote Qualvified Products
June 2010 - continuing

D

eere.energy.gov



Volume Purchase Program

Energy Efficiency &

SpQCifications ENERGY Renewable Energy

Final Windows and Low-E Storm Windows
Specifications and Certifications

High Performance Windows ' A i

W W
»U-factor; 0.20-0.22

el ‘
»Certifications: NFRC/NAFS

>Air leakage: < 0.30 cfm/ft2
National Fenestration

»>Warranty (yr): 20 glass/10 non-glass Rating Counci
>NFRC label required
>NAFS 05: Performance Grade R25

. WINDOW & DOOR
MANUFACTURERS ASSOCIATION

WDMA

Low-e Storm Windows
>Emissivity: <0.22
»Structural test: ANSI/AAMA 1002.10-93

>Registry: IGDB (LBNL database) KEYSTONE
>Warranty (yr): 10 glass/non-glass —

BERKELEY LAE LAWRENCE BERKELEY NATIONAL LABORATORY

eere.energy.gov


http:0.20-0.22

LOW-E Storm Window U.S. DEPARTMENT OF
Performance Improvement

Energy Efficiency &

ENERGY Renewable Energy

Base With low-E Storm
Existing Window U-factor SHGC U-factor SHGC
Single pane, metal frame (eg aluminum) 1.18 0.78 0.70 0.61
Single pane, non-metal frame (eg wood or vinyl) 0.86 0.68 0.40 0.52
Double pane, metal frame, no coating 0.8 0.7 0.63 0.57
Double pane, non-metal frame, no coating 0.49 0.6 0.34 0.48
Double pane, metal frame, low-e coating 0.46 0.6 0.26 0.48
Double pane, non-metal frame, low-e coating 0.29 0.5 0.19 0.38

1.40

1.20

- 1.00

Effects of adding Low-e storm
0.80

windows to existing windows 0.60 |\ A

0.40 \/ \\ Base
0.20 | ow-e Storm

0 . 0 0 T T T T T 1
> é,@ é{z} é@ & ,@P
& N N N I 4
N & \@° N O O
O < RS < <0 2
\<\ (%} (e) " () ()
9 S Q O < P\
e > \@ &
&
QO ‘Q\Q
N
Q
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Windows Products Website

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

www.windowsvolumepurchase.org

« Cost effective residential
RS (U value 0.2) windows
(~ $2 to $4 / sq ft price
premiums), many < $250
per 15 sq ft double hung

 (Cost effective, low e storm
windows (~$7 to $9 / sq ft)

e Minimum orders of 15/20

 Phase | — price range on
web, not all vendors have
effective web pages,
Improvements expected In
phase |

Frequently Asked Q

High Performance R-5* Windows

Order Windows

@ Optional Open Bid Request
o

New Construction
R-5 Windows

(Minimum order: 20)

o Retrofit
Construction R-5
Windows

il (Minimum order: 15)

R-5 Patio Doors

(No minimum order)

Low-E Storm
Windows
(Minimum order: "
20)

Complete Vendor Listing Utility Incentives /-

Low-E Storm Windows
S

lume Purchase Proc

Learn more about Windows Volume Purchase

LI High Performance Windows: Advancing Technology. Saving Energy.

About this Website

You have accessed this website because you are interested in
purchasing high performance windows or low-e storm windows
that are available through a U.S. Department of Energy (DOE)
volume purchase program.

High performance (R-5%/U-factor 0.22 or less) windows and low-e
storm windows are available for purchase through this website
from a number of vendors who have qualified to participate in the
volume purchase program.

Each qualified vendor of windows products on this site has met
the minimum specifications established by DOE. The qualified
vendors have agreed to sell window products to customers that
meet the minimum purchase quantities shown,

Customers should be aware that not all vendors offer all window
types nor do all vendors sell to all parts of North America. This
website will assist purchasers to identify windows products and
vendors for their particular location and application. Please be

Site Updates

09.2010 - Optional Open Bid
Request Form

08.2010 - High Performance
Windows Utility Incentives /5

07.2010 - Frequently Asked
Questions

Learn More...

Windows Volume Purchase
Midwest Regional Workshop 7

September 22-23, 2010

aware that the prices shown for the window products are 'base’ prices bid into the program and
do not include delivery, installation, and other features such as grids. Vendors may also offer high
performance (R-5/U-0.22) windows with other frame materials and/or colors, and the price for
those windows may be different than the price offered through this program
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http:www.windowsvolumepurchase.org

R-5 Window Example - Need us DEPARTMENTOF | Energy Efficiency &
p ENERGY Renegv{able Eeneréy

Building America Case Study Data

A highly-insulating building envelope not only saves substantial energy...
but can allow for up-front savings in HVAC system costs.

» High-performance windows are a critical link in the Building Envelope

Windows Area: 300 ft2
Incremental Cost

for R-5 Windows: *$5/ft2
Total Cost: $1500

Reduced Duct
Savings: $450

Cost: $1500

Savings: $1000

Total: $500

6-12 yr simple payback

Reduced HVAC
Savings: $550

P L]

*Consumer price premiums are
$2-$4 per sq ft, but wholesale base

cost to builders may he lower 2000 ftZ Home



U.S. DEPARTMENT OF

. s . Energy Efficiency &
Phase Il Solicitation ENERGY | rencuablo Enoray

Major Changes
« Commercial-grade products added
* Vendor’s base bid prices to be shown

* Website to be redesigned including:
« Searchable database
» Descriptor box with distinctive features of products

« Optional pricing of smaller and larger quantities (20-49 is
required bid quantity).
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Timeline for Phase Il ST S

Renewable Energy

January 24: Phase |l solicitation released

 March 18: Priority deadline

* Responses received after deadline will be processed
in order received after bids meeting priority deadline
have been processed.

May 3. Phase |l launch
« September 18: Deadline for entry into program.
May 2012: End of Phase |l

40 | Program Name or Ancillary Text eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

DOE Assists with Technical Support Activities

~ & Efficiere Wintows
, E-3 WR

reeeoeee| |
= p—

’\ National Fenestration
Rating Council Cotlabovistioe

http://windows.lIbl.gov/software

www.nfrc.org www.efficientwindows.org

* Full range of software support tools, education materials
and expansion to new product categories

« Continued financial support to assist industry in rating
and promoting efficient products

41 eere.energy.gov



WINDOWG6 Software Suite ENERGY | 5oy Effciency &

Renewable Energy

e T > > ~., Optics THERM
IGDB (Window (Window
Glass) Frame)
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Window Film Retrofit Applications - energy, blast,
hurricane, etc.

Look for new NFRC ratings
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Energy Efficiency &

Renewable Energy

ARRA Major Effort Over the Next Two Years

« 23M for BTP1 and 4M for SBIR, total value with cost share is
approximately 44M

« Major areas of new projects
— Dynamic Windows
— R10 Highly Insulating Windows
— New Daylighting and lower emissivity window films
— RS commercial window production engineering

— Demonstration of thermochromic windows and low e storm
windows in commercial and hotter climates

— High Performance Insulation and Wall Systems
— Innovative Cool Roof static and dynamic new materials
— Lower cost phase change materials
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Window and Daylighting

Energy Efficiency &

TeChnOIOQy Development ENERGY Renewable Energy

« Soladigm, Inc.: Low-Cost, High-Energy Savings, Solid State Dynamic Windows

« Southwall Technologies, Inc.: Low-Cost R10/High SHGC Heat Mirror®
Window Development

« Applied Materials, Inc.: Technology for Low-Cost Electrochromic Dynamic
Windows

 EverSealed Windows, Inc.: High Reliability R10 Using High Windows Using
Vacuum Insulating Glass Units

« SAGE Electrochromics, Inc.: Electrochromic Glazing Technology: Improved
Performance, Lower Price

 Quanta Technologies, Inc.: Low-E Retrofit Demonstration and Educational
Program

 Traco Delaware, Inc.: Production Engineering for R5 and Higher Windows
* 3M: Polymeric Multilayer Infrared Reflecting Mirrors

* Pleotint LLC: Demonstration with energy and daylighting assessment of Sunlight
Responsive Thermochromic (SRTTM) Window Systems

 CPFilms, Inc.: Low-Emissivity Energy-Control Retrofit Window Film
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« Dow Chemical: Advanced Insulation for High-Performance, Cost-Effective Wall,
Roof and Foundation Systems

 Dow Corning: Contributing to Net-Zero Building: High Energy Efficient EIFS Wall
Systems

« Syntroleum: Development of Low-Cost Bio-Based Phase Change Material

* Industrial Science & Technology Network, Inc.: Advanced Building
Insulation by CO2 Foaming Process

* United Environment & Energy LLC: Bio-Based Thermochromic Intelligent
Roof Coating

 Technova Corporation: Shape-Stable and Highly Conductive Nano-Phase
Change Materials

« Nanotrons Corporation: Nano-Enabled TiO2 UV Protective Layer for Cool-
Color Roofing Application

46 eere.energy.gov



New Envelope and Windows Blog
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www.eereblogs.energy.gov/buildingenvelope

Building Envelope a
R&D Program Blog

HOME INFORMA RESOURCES EVENTS ARCHVE LNKS CONTACTS

Draft Roof and Attic Design Guide now Available for
Review

Posted by Enc Jones on 1 Decemder 2010 1655

NOW ACCEPTING COMMENTS: A araft of our New Roof and Attic Design Guide for Hot Cimates is now

avalabie for review These guideines give homeowners and buiiders the tools 10 make nformed decisions on
the most economical and best practices for renovating a home's roof and atic  The guide includes informabon
on new designs and convenbional strategies for saving money by mprov. . [More

E-mad | Tuet This! | Kick ! | Digg This! | Save 10 delicio us | Share on Facedook | SComments | B Comment
RSS

DOE Building Envelopes Roadmap Workshop at
Buildings XI

Posted by WaRer Zalis on 18 November 2010 1751

Workshop Alert! Piease join members of the Bullding Envelope RAD Program as Oak Ridge National
Laboratory hosts the 11th international Conference on Thermal Performance of the Extencor Envelopes of
Whole Bulldings on December 5.9, 2010 in Ciearwater Beach, Flonda This conference focuses on both the
research prncipies and practical appiications of bulldng technologees. DOE's envelope  [More)

mad | Twet This! | Kick 8! | Digg Thes! | Save 10 del kio us | Share on Facebook | )Comments | B Comment
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Draft Cool Roof Roadmap Now Available for Review!

Posted by Waker Zaliz on 18 November 2010 1325
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Major Accomplishments

FY10 Major Accomplishment

Major Contribution to DOE Wide Cool Roof Policy

Commercialization of Cost Effective R5 Windows

Cool Roof Selection Guidelines

Commercialization of Cost Effective Low E Storms

New Integrated Cool Roof Calculator

Implementation of PA Priority List for Windows

New Attic/Roofs Designs for Hot Climates

Commercialization of High R Dynamic Windows

Initiation of Whole House PCM Studies

Opening of India Window Rating and Test Center

Envelope and Windows Major Program Accomplishments (2002 — 2009)

New Moisture Modeling Capability Commercialized Dynamic Windows

Vapor Barrier Code Requirements NFRC Labels for Window Film & Dynamic Windows

Aged & Reduced ASTM Insulation Values | Window Design Tools (Used by 80% of Industry)

Developed Sealed Crawl Space Designs Developed Major Commercial Glazing and Daylight
Tools

Comprehensive Dynamic Window/Daylight Demos

In-depth Cool Roof Case Studies

R30 Wall Solutions (EIFS Validation) Extensive Studies — Driving Policy for High SHGC in
North

New Commercial Facade NFRC Rating Program

Commercialized Dynamic Insulation

ASHRAE 160 Moisture Design Standard Showcase Highly Insulating Dynamic Window

Prototypes
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Final Remarks Renewable Energy

* Need triple pane (R5, U value 0.22 or lower) window
case studies for energy savings, systems net costs, etc

« Opportunity for next generation attic/roof system
demonstrations for new and retrofit roof systems in hot
climates (late FY11 and FY12)

« PCM demonstration is needed for FY12

» Two key requirements from our December 2010
Roadmap Workshop
— Below grade moisture modeling (consistent with BA requests)
— Thermal shorts 3D modeling effects (mostly for commercial)

 Need more formal consolidated process for BA “needs
areas” to be provided to Envelope R&D
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Contact Information

P Marc LaFrance, CEM

Technology Development Manager

Building Technologies Program

Office of Energy Efficiency and Renewable Energy
US Department of Energy

marc.lafrance@ee.doe.gov
1-202-586-9142

Fax 1-202-586-4617
www.eere.doe.gov

www.eereblogs.enerqgy.qov/buildingenvelope
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