2% US. Department of Energy

£ & Energy Efficiency and Renewable Energy

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

Window R&D, EPA ENERGY STAR, and
Future for Windows - Transforming
Market to Triple Panes

NWDA Winter Meeting at ATIl, York PA
26 January 2009

Marc LaFrance
Technology Development Manager
Building Technologies Program
Office of Energy Efficiency and Renewable Energy

i |V A . -
H .( . l‘.f: i §

8 a2 i - -
(P~ W - RN




Energy Efficiency and Renewable Energy

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

:;7 U.S. Department of Energy
WA

I Electric Power Generation

+ Geothermal

« Solar

«  Wind

* Hydropower & Advanced Water Power

Research and
Development

I Advanced Transportation

. Biomass
. Fuel Cells
. Advanced Vehicles
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I Energy Efficiency

Commercialization
and Deployment

. Buildings

. Industrial

. Federal Energy Management

. Weatherization and Intergovernmental

Mission Statement

To develop cost competitive technology, facilitate commercialization and
deployment to the marketplace
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In addition to FY09 funding, EERE received $16.8 billion in funding through the

American Recovery and Reinvestment Act of 2009
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$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

. Assis
Fundin [ State Energy
Energy Efficiency &
Conservation Block
Grants, $3.2

B EERE Discretionary RD&D

$2.5B Discretionary RD&D

] 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 3
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Electricity — 72% for Buildings
Natural Gas — 55% for Buildings

$370 Billion Annually

Buildings
40%

Industry
32%

Transport
28%
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Has Impact on
57% of Loads

Heating
23%

Other

12%

Computers
2%

Appliances
12%

Cooling
13%

Electronics
7%

Water Heating
10%

“ﬁ’gff/”g - 133 Billion $/yr
"l 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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« Highly Insulating

Goal U value 0.10 (Sl U value 0.56)
Possible vacuum glazings

« Dynamic solar control

Passive heating
Dramatic peak cooling reduction
Market ready, prices will drop with more investment

Sl

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 Enacted Appropriations
Budget Request
FY04 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
FYOQ7 4.7M Windows 4.7M Windows
2.4M Envelopes 2.4M Envelope
FYO08 4.7M Windows 4.7M Windows
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 ~ 20M

5.5M Envelope ~15M 8
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Volume
Purchases Tax Credits/
Po\jcies on the Commercialisation Path Util Ity
Rebates

ENERGY STAR

Voluntary

Mainstream
R&D ' uctiﬂn; Deployment " Regulation
Tec‘lnmlugyPru-cl.u'emmt BUIIdIng
’ Codes
ana.uciailluoeuﬁ
Building
R&D / Production America

Engineering
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ENERGY STAR for Windows — Effective January 2010

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

Windows Doors Skylights

Glazing - SHGC® Climate fone - SHGC®
Factor' SHEC Lewvel Factor’ Factor’

Q
:
I ]

Mortharn Ay Prescriptive

=0.31 =0.35  Equivalent
=032 = 0,40 Pearformance

=021 Mo Mortharn = 0.65 Any
Rating

Morth-Ceantral = 0.65 = 0.40
= 0.27 = .30

= 0.57 = 0.30
=0.32 = 0.30 Cantral

Morth- = 0.32 = .40
Cantral

Southern =070 = 0.30

|

South- = 0.30
Central ! BwhfECF

South < 0.97 ? Fraction of incident sclar radiation EPA Doug AnderSOn

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

i . Morthern
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Cankral
ot » | 10
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EPA ENERGY STAR Organization Chart




ARENT O

# 2% U.S.Department of Energy

%4 ¢ Energy Efficiency and Renewable Energy

QP
G Bringing you a prosperous future where energy is clean, abundant, reliable, and afforc b 3

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 programs for advanced

windows
program specs
ENERGY STAR spec ' New ENERGY STAR / Phase Il |
revision mmmmmmmmomooooooooooooonooon oo
| | | | | |
| | | | | !
2007 2008 2009 2010 2011 2012
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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
Q@ 5
S % Ufactor0.20
S @
£
S
o
't 2 Ufactor 0.25
g 2
3 8 U-factor 0.20
c
o ¢
.'g =
3 U-factor 0.25
©
T cC
S £ Ufactor 0.20
o
c a
9
® O
o § Ufactor0.25
o x
- :,3)- 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

Highly Insulated
Window
Demonstrations

System affects —
central ducts, reduced |

HVAC capamty,
improved comfort

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

14
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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/ft2 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"
50% cost share requirement

Strong response, evaluation underway
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Develop Buyer Groups

Develop Draft RFP
Specifications with Buyers and
Possible Manufacturer Bidders

Issue RFP — Dec 2009

'

Mfg Submissions — Feb 2009

Make Awards for Purchasing
Schedule - April 2009

A\ 4

Promote Winner’s Products
with Partners — June 2009

16
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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

17
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Builde
ul r The Information Source for the Home Building Industry

From: BUILDER 2010 | Posted on: January 4, 2010 12:28:00 PM

Greener Windows at a Nicer Price

DOE hopes to make energy-efficient windows more economical throug

By:
Jenny Sullivan

High-performance windows could become more affordable for builders and homeoy
Department of Energy (DOE) effort to lower costs goes as planned.

Ears

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

I had a conversation recently with a consultant working on the Department of Energy (DOE)
Highly Insulating (R-5) Window and low-E Storm Window Volume Purchase Program. The
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
manufacturers. creatina a virtual market for hiah volumes of enerav efficient windows. Bv

Targeted Buyers Groups

« Associations
 K-12 Schools

* Public Housing

« Local/State Agencies
 Weatherization

* Federal Government
» Builders/Contractors
* Non-profits
* Universities

18
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2009-2010 Fenestration Tax Credit

Raised limit for home improvements to $1500

* Increased to 30 percent of product cost

* 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

19



U.S. Department of Energy

Energy Efficiency and Renewable Energy

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

Typical Northern Climate — Performance

Bldg Previous | New Energy Tax (Jan 2008 R5
Codes Energy Star Credit Proposed) Phase Il | RFP
Star Energy Star
U Value |0.35 0.35 0.30 |0.32 |0.30 0.2-0.24 0.22
SHGC Any Any Any >0.4 |<0.30 >0.35-20.55 >0.3

20
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* Energy savings is our primary goal, peak is
iImportant but secondary unless it is a major issue

* Promoting or maintaining manufacturing base of
high solar heat gain glazings are essential for
triple pane windows of the future (two low e
surfaces), need modest SHGC and VT

* Heating mitigation is tied to Energy Security,
electricity not nearly as much

 Low SHGC # Energy Efficiency in the North,
many efficiency advocates do not know this due
to successful marketing of low SHGC products

« Maine and Texas should not have the same
glass!!

21
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« Wait longer for phase |l analysis and let triple pane
market mature (new products likely 6 — 18 months)

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

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

* 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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Key Policy Needed to Support Highly Insulating
Window in the Future

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

« 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)

23



. U.S. Department of Energy

nergy Efficiency and Renewable Energy

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

Current Technical Support Activities
Tools .

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

24
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DOE Assists with Technical Support Activities

g% EHleaert Windaws
ceeceee] i |
] il S
National Fenestration

Rating Council ' BaY ) TR

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

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

25



. U.S. Department of Energy

¢ Energy Efficiency and Renewable Energy

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

.| <, Optics THERM
: IGDB (Window (Window
2 Glass) Frame)
| (Specular
- Glass Data
* Source)
g EE EEEEEEEEEEEEEEEREE]
N Jelol WINDOW NFRC &
: ‘ (Complex +————— LR Ratings |
3 (Dalazmg L and Labels Natona Feresrain
n ata Base) = _fating Counell_

s |
2 |
: .|!i !j’!’ ? :

s : #" 8% COMFEN - RESFEN
Simulation Tools | & 2221 (Whole Building m (Whole Building
DOE-2, EnergyPlus Commercial) & ®  Residential)
Radiance " »

.IIIIIIIIIIIIIIIIIIIIIIII-

* Design tools for advanced products
« 1SO 15099 Compliant

 NFRC Ratings
rrr-}l ’I?f
2
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Commercial Windows

WIndaws for High Perfnrmance Commercial Buildings

=== ol Tk

E

Home | F-l::idl Daslgn Taoel | Overview | f." 48 Studiss | Tools & Rescurces | Contact Information
Facade Design Tool: Compare Performance Options in Boston, Massachusetts

Define Daesign Conditions to Compare

Scenarie OrFientation 'Window Area Baylight Contrals IMerior Shades Extefior Shades LR BT
1 [ South & 15% ] | Mo Conurols 2] [ o 8 [ Mone 4] | Double Low-E Clear 3 |
I | I i I | T Single Clear
7 | South o LT Mo Controis 2] Yes b None X Dlul.-tllt Clear
| (= i i . i [ i LA Doidble Brofize Teng
3 South -{ asx b8 Mo Controls L Hao _wi Deep Oreerhang L Crouble Beflacthe Tint
a4 | South ?" B m | Mo Contrals '=-i | No e | Shallow Gwerhang '#* Dowble Low-E Bronze Tim

Dovble Low-L Green Tint

Triphe Low-L Clear
Guidd Low-E Claar

Soenario 1 Soemario 4

[ Run Comparisan |

How to Perform a Comparison

Choose the design canditions for aach of the 4 scenarios in which to compare.

If you need more information regarding the design conditions, click here.

Click the Compare Design Conditions button to sae the results for annual energy, peak demand, carbon, daylight illuminance,
glare, and thermal comfar,

Once the results are displaved, vow can madily the design Conditions 1o view oUher O3mMBarisons,

A
Frrrroeree |||||
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Huw tolSelect an
ergy°Efficient Window

— — ,m

g | Benefits of
Whatquaw 1 4,,=“|1§r‘gv.Efflcan1 Wlndﬂw*‘i

1 I3
-
bpnnanrnp ME"HTI}E‘T“EI g 2 =

Resources Hﬂw Wlﬂdﬂwﬂ Work

Contact Us

Effcient Windows

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
learn mare!

Catlaboraiee  THe Efficient Windows web site is sponsored by the Efficient Windows Collabaorative (EWC) with

support from the U5, Department of Energy's Windows and Glazings Program and the
participation of industry members,

Over 40,000 users per month
www.efficientwindows.org 28
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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 — major investment with Stimulus
Funding

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

Need greater incentives for 2011 — 2013 time frame to
support RS windows

29
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Contact Information

P Marc LaFrance, cewm

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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FROM EPA
The Renovation, Repair, and Painting Rule
(RRP)

On March 31, 2008, EPA issued a final rule
under the authority of § 402(c)(3) of the Toxic
Substances Control Act (TSCA) to address lead-
based paint hazards.

Under the rule, beginning on April 22, 2010,
contractors performlng renovation, repair and
painting projects that disturb lead- based paint in
homes, child care facilities, and schools built
before 1978 must be certified and must follow
specific work practices to prevent lead
contamination.




Rule Scope

 Excludes:

— Renovations that affect only components that have
been determined to be free of lead-based paint.

— Activities that disturb under 6 ft2 interior or 20 ft2
exterior. This excludes window replacement,

demolition, and projects involving prohibited practices.

(This means window replacement activities
requires this training and certification.)

— Work done by individuals in housing they own and
occupy.

* Opt-out provision:
— Homeowners may opt out of rule requirements if:
 they occupy the housing to be renovated,
* the housing is not a child-occupied facility, and

* no child under age 6 or pregnant woman resides
there.

32



Contractor Requirements

* Pre-Renovation Education
— Provide Information
— Post Informational Signs as required

* Firm Certification

— To be certified to perform renovation or dust sampling firms must
submit an application and fee to EPA

— Certifications are good for 5 years.
— Certification allows the firm to work in any non-authorized state or
Indian tribal area.
« Certification of Renovator and Dust Sampling
Technicians
— Dust Must take 8-hour accredited training course

* Individuals with certain previous training can take a 4-hour
accredited refresher course

« Course certificate serves as certification (no application to EPA
required)
— Refresher training is required every 5 years

— Certification allows the renovator or sampling technician to work in
any non-authorized state or Indian tribal area.
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Training Summary

 Work Practice Standards for Interiors and
Exteriors

« Cleaning Work Practice Standards
» Cleaning Verification
« Recordkeeping and Enforcement

Important Dates:
— October 2009
« Renovation firms may begin applying for certification
— April 22, 2010
* Training providers must be accredited
* Renovation firms must be certified

* Renovators and dust sampling technicians must be
certified

* Work practices must be followed

34



Recommendation:
At least get job supervisors trained ASAP to over-see other
workers.

More Information:
Lead: http://www.epa.gov/lead

Lead in Renovation:
http://www.epa.gov/lead/pubs/renovation.htm

List of Training Providers by State:
http://www.epa.gov/lead/pubs/trainingproviders.htm
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