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Mission Statement

To develop cost competitive technology, facilitate commercialization and
deployment to the marketplace
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Budget History
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Background: Addressing Existing Buildings

Where BTP has been Where BTP is going
« Long-term focus on zero e Supporting short-term solutions,
energy buildings while meeting long-term energy

and carbon reduction goals

* Increased focus on improving
existing buildings today, while
maintaining efforts in new
construction

e Integrated subprograms within
BTP, and across EERE and other
Federal agencies

 Emphasis on reducing the cost of
new energy efficient technologies

* Focus on new construction
* Independent subprograms



Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, refiable, and affordable

F7 U.S. Department of Energy
1
“TiTEs O

$14.35B Directed Funding

Clean Cities
Alternative Fuels Advanced Battery &
Pilot Program, $0.3 Transportation Hybrid
ENERGY STAR Electrification, $0.4 Components
Rebates, $0.3 Manufacturing, $2

$16.8B EERE Recovery Act Weatherizatior
Fundin g :;.Sosgl State Energy

Program, $3.1

Energy Efficiency &
Conservation Block
Grants, $3.2

EERE Discretionary RD&D

| | $2.5B Discretionary RD&D
[J EERE Directed Funding

Biomass, $0.8

Technology
RD&D, $1.25

Informatio
Communications Geothermal

Technology, Technologies,

Amounts are in billion US Dollars $0.05 $0.4 5
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Has Impact on
57% of Loads

Heating
23%

Other

12%

Computers
2%

Appliances
12%

Electronics Cooling
7% 13%
Water Heating
10%
Lighting ilion $/yr

18%

13.9% US Energy
3.5% Global Energy
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Net-Zero Energy Buildings by 2025
Net-Zero Energy Homes by 2020
Low incremental cost.
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e 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 in
2012 - 2014

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

Low cost unsealed center lite
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Administration
Budget Request

Enacted Appropriations

FYO04 5.1M 8.2M
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
FYO08 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 ~ 25M
5.5M Envelope
FY 11 10.5M Windows TBD

8.0M Envelope

10
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Volume
PUrchases Tax Credits/
Po\icies on the Commercialisation Path RUE I I:y
epaltes
ENERGY STAR
Voluntary
Mamstream /
R&D  Introguction ; Deployment /" Regulation
TechlugyPru-cm‘emeut ! Bu”dlng
’ | Codes
Financig] Incentivey | -
Building
R&D / Production — America

Engineering

11
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ENERGY STAR for Windows — Effective January 2010

ENERGY STAR? Qualification Criteria for
Residential Windows, Doors, and Skylights

Windows Doors Skylights
- Glazing - SHGC? Climate Zona - SHGC®
Factar’ SHEC Lovel Factor’ Factar’

§
|

Morthern = 0.30 Ary Prescriptive =0.21 Mo Morthern = 0.55 Any
Rating
=0.31 2 0.35 Equnsalant Morth-Ceartral = 0.55 =0.40
Eﬂ.ﬂr‘mr = 0.27 = 0.30
=0.32 = 0.40 Parformance = 0.57 =0.30
= 0.32 = 0.30 Central
Morth- = 0.32 = 0.40
Central Southern =070 =0.30

South- = 0,30
Central ! BwhfECF

2 Fraction of incident solar radiation EPA DOUg Anderson

Southern = 0.27

anderson.doug@epa.gov
202-343-9350

Morth-
Central
South-
Cantral

Southern



y %  U.S. Department of Energy

& & Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, refiable, and afforc ab e

Building America demonstrations/ production housing for easy markets

High-performance specs in LEED for Homes & NGBS

Production Engineering RFP — 50%
Cost Share

Technology Procurement/Volume Purchases
— Multifamily/Public Housing/Condo, Builders, etc

Develop "
advanced utility Utility progv\r/?rzréi\t\?sr advanced
program specs

T S TARSERY New ENERGY STAR / Phase Il |
revision = | 00000 e

| | | I I |

I I | | | |

2007 2008 2009 2010 2011 2012

13
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8% annual discount rate, 25 years time horizon

Economic price premium over the cost of typical ENERGY STAR windows
U-factor 0.25
O 5
2 @ Ufactor 0.20
(@)
© m
£
(@]
T £ U-factor 0.25
g 8
= © U-factor 0.20
c
o £
T =
=
= Ufactor 0.25
2§
S = U-factor 0.20
c &
2
T O
o § U-factor0.25
93
& U-factor 0.20
$0.00 $1.00 $2.00 $3.00 $4.00 $5.00 $6.00
Dollar per square foot
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Oak Ridge National Laboratory / Building America
Window Whole Demonstrations

e Highly Insulated
Window
Demonstrations

e System affects —
central ducts, reduced j
HVAC capacity, |
Improved comfort

e Future project — highly
insulating (>R5) and
dynamic control

15
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DOE Selected GED Integrated Solutions in partnership
with PPG, and other major window companies

Goal — Affordable R5 (U value of 0.22 or less for operable
window and 0.20 or less for fixed window) with price
premium less than $4/ft> compared to conventional double
pane low e

Multiple paths to market, window companies and IGU
sales

Product availability 12 — 24 months
Second round RFP closed Aug 18, 2009
50% cost share requirement

Strong response, evaluation underway
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Develop Buyer Groups

v

Develop Draft RFP
Specifications with Buyers and
Possible Manufacturer Bidders

Issue RFP — Dec 2009

'

Mfg Submissions — Feb 2010

Finalize Agreements with
Vendors - April 2010

Promote Qualified Products
with Partners — June 2010

17
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Letters of Support

Apartment and Office Building
Association of Metropolitan
Washington (AOBA)

Build America Industrialized
Housing Partnership (BAIHP)

Community and Economic
Development Association of Cook
County, lllinois (CEDA)

Common Wealth of Massachusetts
Clayton Homes
Consortium for Energy Efficiency

Curtain Wall Design & Consulting
(CDC)

Davis Energy Group
Energy Trust of Oregon
Fenestar

Habitat for Humanity

IBACOS
Jordan, Knauff & Company

Midwest Energy Efficiency Alliance
(MEEA)

National Community Action
Foundation (NCAF)

NP Group, Inc

Northwest Power and
Conservation Council

Palm Harbor Homes
Pierce and Associates

Systems Building Research
Alliance (SBRA)

The Window Man
Youthbuild USA
ZETA 18
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B i
ulmr The Information Source for the Home Building Industry

From: BUILDER 2010 | Posted on: January 4, 2010 12:28:00 PM Ears
Greener Windows at a Nicer Price

DOE hopes to make energy-efficient windows more economical throug

Dec 1st, 2009 | By DWM Mag | Category: Collins, the Trend Tracker

| had a conversation recently with a consultant working on the Department of Energy (DOE)
By: Highly Insulating (R-5) Window and low-E Storm Window Volume Purchase Program. The
Jenny Sullivan purpose of this program is to facilitate volume purchases of highly energy efficient windows.
The U-factor equivalent of an R-5 is .2, significantly lower than the .3 U-factor required for the

tax credit. The goal of this program is to bring volume buyers together with window
High-performance windows could become more affordable for builders and homeoy manufacturers. creatina a virtual market for hiah volumes of enerayv efficient windows. Bv
Department of Energy (DOE) effort to lower costs goes as planned.

Targeted Buyers Groups

e Associations  Federal Government
e K-12 Schools e Builders/Contractors
e Public Housing * Non-profits
e Local/State Agencies < Universities

e \Weatherization 19
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U.S. DEPARTMENT OF

EN ERGY Retrofit Ramp-Up: Selected Projects™

Seattle, WA State of Maine

7 State of New State of
— York [NYSERDA) ”ew o
MT Chicago Metropolitan — ampshire
Portlancl, OR Agency for Planning State of Mlchlgan
- I Toledo-L
Wisconsin Enargy Vg A oledo-Lucas i
i County Port )
Conservation Corp. Authority L
- (.

{ Egﬂlri;,r co ! Indianapolis, IN T:l
; —' ; }f State of
s~ Maryland
¢ Stateof Greater
. Missouri I g

Cincinnati >
Los Angeles Energy &. .
County, CA v Alliance

~ Phoenix, AZ ——m

Southeast Energy Efficiency
Alliance

LN\ b

Greensboro, NC

Austin, TX

S5an Antonio, TX

* Some projects include more than one participating city April 21, 2010
]

20



U.S. Department of Energy

Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, refiable, and affordable

2009-2010 Fenestration Tax Credit

Raised limit for home improvements to $1500

e Increased to 30 percent of product cost

e Does not cover installation costs

« Removed individual caps on windows and doors

 Established U-factor and SHGC at 0.30 or less

« Took effect February 17, 2009, through end of 2010

21
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Phase Il analysis should be based on new triple
pane products, likely 3 — 15 months

Pursue window film and low e storm program for
ower cost retrofit options — large disparity of
products

DOE to support EPA in moving ahead with
Phase || ENERGY STAR criteria

Could consider Super Star approach, advanced
criteria sooner, longer time for current Energy Star

DOE originally proposed in 2008 a U value of 0.2
to 0.24 for Northern Climates with SHGC > 0.35 In
the 2013 to 2014 timeframe

22
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Significant Interest in Window Technical Criteria

e DOE does not have a role in tax credit formulation

 Window R&D provides support to ENERGY STAR, Code
Analysis, etc — will continue to work with EPA

« Significant effort to support new products entering the
market and the mission of transforming window market

« Attention needed on long term goals to achieve impacts for
low carbon buildings, ZEB and contribution to carbon targets

 Renewed interest in air infiltration reduction, but lower U
values in cold climates is a bigger opportunity

 Need to pursue greater effort on durability, especially long
term performance that has potentially a bigger impact on
Infiltration, gas fill leakage, ensure return on investment, etc
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Key Policy Needed to Support Highly Insulating
and Dynamic Windows in the Future

Could extend tax credits 2011 — 2013 for triples
Utility Rebate Programs 2010 — 2015

To keep policy easy, require low U values (0.20 —
0.24) with any SHGC requirement

Stimulus program makes sense for the whole
country

Energy Policy only needs to address critical
technology development problem (Low U values
for mixed and cold climates); could be extended
to dynamic glass for significant impact in hot and
mixed climates, SHGC < 0.10

24
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Current Technical Support Activities
Tools o

— Rating/Design Software
— Decision tools, RESFEN
— Residential Handbook
— Commercial Handbook

« Knowledge Base (Education)

Efficient Windows Collaborative

Education to
manufacturers/consumers

Commercial web page

Evaluation of commercial tools by
users (builders, designers,
suppliers,etc)

Industry Support

— International Optics Database
— Assistance with tools to users
— Durability studies

— NFRC Documentation

— NFRC, ASHRAE, ASTM, & ISO
participation/leadership

— International Std. Harmonization

25
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DOE Assists with Technical Support Activities

BE Efficient Windows
— EHF]@
National Fenestration

Rating Council

Collaborative
http://windows.lbl.gov/software www.nfrc.org www.efficientwindows.org

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

e Continued financial support to assist industry in rating and
promoting efficient product

26
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v

~ Optics THERM
- 1GDB (Window (Window
: Glass) Frame)

~ Glass Data
~ Source)

CGDB - WINDOW NFRC | <%0

(Complex = g (Whole Window) Ratings | =<

Slazmg L and Labels Nalona Fenesain

ata Base) = __Ratng Council__
|

| |
- : g
Design / i .

. . o g2 COMFEN [ RESFEN
Simulation Tools = I (Whole Building = (Whole Building
DOE-2, EnergyPlus - Commercial) 1 ™ Residential)
Radiance g g

.IIIIIIIIIIIIIIIIIIIIIIII.

 Design tools for advanced products
 |SO 15099 Compliant
« NFRC Ratings -

/‘\l/\
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ano Commercial Windows —

Home | F-li::-ﬂi l:llllﬂl'i Tﬁﬂl | El'l'ihlt'l' | f"-ili Studias | Tﬁl\li & FHI lﬁ urcas | Contact Information
Facade Design Tool: Compare Performance Options in Boston, Massachusetts

Dafine Dasign Conditions to Compara

Scenarie  Orientation Window Area Daylight Controls Interior Shades Exterior Shades Windlow
1 | South =& 1% «3 | Mo Cantrois 2 [ mo ] | Mone %] [ Double Low-E Clear 1]
= z | " =) f = Single Chear
: | South 3 LT No Cantrols 5 | wes ki None B | poubie Clear
i o = i e i i [&] | Double Bronze Tink
3 South -* | Mo Cantrods # Na -r{ Deep Owerhang H O hbe Paflactive TiA
4 | South s | | Mo Cantrals rd] | ma :=.l | Smaliow Creerhang .g\{ Doisbile Lo E Bronze Tim

Double Low-L Green Tint

Triple Low-C Clear
ridd Laww-E Claas

SoEnario 4

{"Aun Comparison )

How to Farform a Comparison

1. Chooss the design conditions for sach of the 4 scenarios in which to compare.
Z. 1f you need mare information regarding the design conditions, click here.

3, Click the Compare Design Conditions button to see the results for annual energy, peak demand, carbon, daylght iluminance,
giare, and tharmal comror

4, Once the results are displayed, yow can modily the design conditions 1o view olher Comarisons

] A
rrecreoeor |||||

BERKELEY LapB
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NFRC-Component Modeling Approach or CMA Moo el

» Calculates U-factor, SHGC and VT according to NFRC
100 and NFRC 200 as required by IECC and ASHRAE
90.1

« CMA is most efficient way to satisfy code for commercial
fenestration

 Program launched in January 2010

 CMA software tool (CMAST) makes calculations using
frame, glass, and spacer data

 Download software here:
www.nfrc.org/cmaprogram.aspx

29
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EMicient Windows

Callaporaiioe

wiiugy

iHow tolSelect an
Energy’® Efficient Window

Benefits of

S aw B | @b e "l"'

ig
Spnnanmﬂ Me mbersd - L]
Resources Hﬂw WIHdﬂW‘; Work

What's Haw ' : _,.ILEnergv. Effi lrwnt Windows

Contact Us

This web site provides unbiased information on the benefits of energy-efficient windows,
descriptions of how they work, and recommendations for their selection and use., EWC members
have made a commitrent to manufacture and promote energy-efficient windows, Take a look to

l2arn more!
The Efficient Windows web site is sponsored by the Efficient Windows Collaborative (EVWC) with

support from the .5, Department of Energy's Windows and Glazings Program and the
participation of industry members,

Over 60,000 users per month
www.efficientwindows.org 30



§°1% U.S.Department of Energy

Energy Efficiency and Renewable Energy

LN
s Bringing you a prosperous future where energy is clean, abundant, refiable, and affordable

International Activity
Renewed Interest from New Administration

 Recent years with NFRC support
— Australia (NFRC Partner Country)
— India (NFRC Partner Country)
— China
— South Africa (NFRC Partner Country)
— Middle East
* (Go beyond Fenestration to Whole Envelope Activity
— Cool Roofs

— Passive structures in hot climates (low e, window
films, cool roofs, reflective walls, radiant barriers,
exterior insulation, etc)

— Envelope certification — India project under the Asia
Pacific Partnership on Clean Development and
Climate 31
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Final Remarks

 The USA has initiated unprecedented investment in
energy efficiency and renewable energy

 New technology will be essential to achieve zero
energy buildings and impacts to existing building
stock — major investment with Stimulus Funding

e Fenestration industry can play a major role Iin
Implementation and new product development

 Need greater incentives for 2011 — 2013 time frame to
support R5 and dynamic windows

VPP Launch is a major milestone on this journey

32
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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
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