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ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

MARKET TRANSFORMATION CONTEXT

ENERGY STAR

Market Research:
Problems
Opportunities

Potential
Technologies
for R&D

R&D Funding Criteria:
- Cost Effective

- Market Size

- Technical Issues

Satisfy R&D
funding criteria

Don't Fund |<* no

yes

Basic Research

Fund R&D

Applied Research
yes

Discontinue no
Funding

Periodic Assessment
of Technical
Potential

Client-Based
Research

Promote Mature
Technologies to
Market




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

MARKET TRANSFORMATION CONTEXT

ENERGY STAR

Promote Mature
Technologies to
Market

Market Readiness
Criteria:

- Cost Effectiveness

- Product Performance
- Supply Infrastructure

Periodically
Assess Market
Readiness

Subsidies

(e.g., Rebates) /

Sustained Orderly

Development
Bulk Purchase ;
Programs
Agreements

no

yes
Market-Based
Programs

Large
Resource
Availability

Consumer
Education

Golden Carrots

Technical
Support

Technology
Incubators

Market-based
Incentives

Mass-Marketing Virus Marketing



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

BUSINESS MODEL FOR HOMES

ENERGY STAR

freduction ENERGY S 75'22 for Homes
Distribution Utilities Prl;,ngm A dm;'rsigr::rors
Sales Force gﬁifs

Core Customer Builders

End Customer Bz;:’:s




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

ENERGY STAR CURRENT THRESHOLD

ENERGY STAR

Efficient
B Eguipment

Tight Ducts, Tested

Build it Tight, Blower Door Tested




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY NEW THRESHOLD?

ENERGY STAR

Problem:

With recent technical developments,
a single HERS score no longer alighs
with current HERS 86 threshold

Modeling an old HERS 86 with new technical developments...

- IECC becoming standard over MEC
- Revised HERS Guidelines (IECC-based)
- Revised NAECA Regts. for A/C [13 SEER min. in 2006]

..results in scores ranging from 82.5 to 87 with lower scores in the
south.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY NEW THRESHOLD?

ENERGY STAR

Opportunity:
Fix problems with current threshold...

e More consistently deliver proven measures
o Integrate ENERGY STAR products
o  Simplify definition



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

GOALS FOR NEW THRESHOLD

ENERGY STAR

Ensure:

e Brand’ Relevance

Continue to represent premium product

o Flexibility

Performance and Prescriptive verification options

o Cost-Effectiveness

Positive cash-flow and strong present value

o Production Builder Compatibility

Homes qualify with tried-and true technologies

o Strong Role for HERS Verification

RESNE T-accredited providers and HERS raters



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

ENERGY STAR

o PRESCRIPTIVE PATH

PROPOSED NEW THRESHOLD

based on ENERGY STAR Reference Home

o PERFORMANCE PATH

Based on HERS Score



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

NEW THRESHOLD PRESCRIPTIVE PATH

ENERGY STAR

Envelope :

< 0.35 ac/h air infiltration

- IECC 2004 compliant insulation
* Thermal Bypass Checklist

Ducts:
<4 cfm/100 sgq. ft. leakage
- IECC 2004 compliant insulation

HVAC:

‘North: ES Heating (AFUE 90; 8.5 HSPF)
* South: ES Cooling (14 SEER, 12 EER)

*Right-Sized

=
*ES Thermostat ==
Windows :

=
*£S (Climate-specific)

Water Heater:

*6as 0.60 E.F.; or
*Electric 0.92 EF., or

- Oil integrated with boiler

Lighting/Appliances/Fans:

Any combination 5 ES qualified:
-Lighting Fixtures, or
*Ceiling Fans, or

3

*A pp/ lances ENERGY STAR




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

Orerffy;

ENERGY STAR

PROPOSED NATIONAL SPECIFICATION

Mational Specifications
ENERGY STAR Qualified Homes [DRAFT 2/8/05]

@snaral requiremsnts for the EMERGY 3TAR Rsfersnos Home are cpsoliied in the tabls below. For a home fo
quallty as ENERGY 3TAR, the following thres condiicons must be met
1. A home must ether: &} meet the referenoe kome requirements, or b) kave an enengy perfiormance that s
equivalent or beer than these requirements, 25 determined by a REEMET-acoredli=d mating software program.
Z  Ahome mustbe verified and Tieid tested according 1o the HERS Guidelines by & RE3MET-accredied Frovider.
3 The home must mee: all state and local codes.

Foor coenty specili isfommation ke 1o the ENERGY STAR Cuaifed Hormas Variioation Checkist of g grorgeslar coatonas

Hot comates’ Mixed and Cold Chmates’
{2004 IECC Climate Zones 1,2.3) (2004 [ECC Cimate Zones £,5,5,7,8)
ool
ey . b Right-Zlzed EMEREY STAR Cualtted Rigit-Cized 13 BEER Camial AXT ar EMERGY
P Ceniral AT or Heai Fump STASR Qual®ed Heat Pump
Ve Iyird 2edi
Heating Rigti-Glzad Minimum Standans Right-Zized ENEREY STAR Cualfisd
Ecminment Furnace. Soler’ or ENERGEY STAR Gaz Fumace, Heat Pump®, Beler’ or 35%
qalpme Cuaied Heat Funp? AFUE 00 Furnace
Tharmestat ENERGY STAR Cualed Themestat
T Leakage Seaied and Tesied to s £ o oo Cubdoors (100 9. 1.5 ane
2004 IECT Compliant insulation Leves®?
|miiiraton Seales an Testes o s 035 achee ans
Envslopa 2004 IECT Compliant Insuladon Leveis™; and
‘Complance wkn Themal Eypass inspection Checkilss'®
Windows " ENERGY 3TAR Gualfed Wircows.
Walsr Heater a3 0.E0 EF / Electric 0,32 EF ( 04 Inf=grased with Space Heatng Soler'
';':;'I"""'"‘fm Flve or More ENERGY STAR Gualtes Light Fitures, Galing Fans andior Applances

Chimate Zones 1-1
[including Hawall}

W b For st purpsias onls mn |8 basad 2= Ao 201 | o D 2000 il eesl Ermgy Comsmesias Cede

Page 1of®



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

PROPSOED REGIONAL SPECIFICATION

ENERGY STAR

EMERGY STAR Qualified Homes [DRAFT 223057

o ENERGY STAR Reference Home Checklist

| Minimum Requirements far Montgomery County, MD | Inzstallation |

Coolng Ak Condlioner. RghtEzed 13 SEER | of

ENERGY STAR Coalifed Heat Pomp® - Spi Syswam  Right-Saaed 18 SEER, 12 EER; or
ENERGY STAR Chiaified Haat Purnp’ - Package  Righi-Swd 14 SEER, 11.EER

Healing” ENERGY STAR Oealed Gos Fomace  Rgh-Sized 605 AFUE o

. n - mip® - = ¥ o
Regional Regts. Pty Sao el

Ol Fomace  Rght-Szed 85% AFUE, 4
Themosat * EMEROY STAR Cualified Thamsiag "k

Dugt nsulaioe" " RS " :::,':.
Envelope

Envalops Seaed ood aEabon Tesed & 5 035 ach 3

Insulation values e Checklist
From IECC table e el

abeanisgrade Imudsm’ 010 2R in dagih andior

or overall U, o,

Eleciiic Witar Heater 063 EF or highar, o
DWW Heater  Intagratied wilh 35% AFUE Boiles

';EL?“Q agl:“ P ﬂq-um SNERGY BTAR Light Fitures, Collng Fuss andior Agphanca
ey | EI!-HrTI‘m'.IB.\'IHBB Tabig™ Calculztad
EE.M / 5 P 1,000 Sg Fr of Condifinsed Floor Araa Savings
Va Ue Foandalion Tyos 0l Skb-on-grisa El Crired
Estmake Mosthiy Savings T 335 340 335
st Siviiny Gaige Ve §2.500 B3.000 §2.600
Housa and Contact Information |
Vartiied Home Addrss: Havmi Inspection Dati
Viariied Homa Cily. HERE Ratur Mams:
Viartisd Homé Stae, Tip oda HERS Ratar Signahine
Provider Compasy HERS Ratsg Comgany
. HMamie Mami
Phosa: :
ignature Bloc o o
City. Ciy:

Sk, Zip Codk: Eaaie, Tip Code:




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

THERMAL BYPASS CHECKLIST

EMERGY STAR Qualified Homes [DRAFT 2723/05]

Thermal Bypass Inspection Checklist

Thermal Bypass

‘what to Inapect

Compliss [YIH)

. ShowenTub at

Exteriar Wall

Extanior wals behind tub or shower have been fully Insuiated

Exterior wals behind tub or shower have been faced with alr
tarrer material

2. Insulabed Floar above | Floor framing Is complesely filled with insuladon l:urlnmﬂn
Zarage Is Enug against sUD-fNoar
Alr barvler Is Instalied & any exposed edges of
3. Adlic Kree Walls
4. Al Hatch/Drog- Atz opaning |5 fuly gaskesss —
down Stalr ;
Hatch |5 covered with Insy| mat[zdmamn &
snugly In framed opening i
5. Cantlievered Fioor Floor framing Is {x:mﬂeﬁ'ry Nii=d 'A1u| mulaﬂu:-n u:!rhah‘ﬁ-:ﬂ

Is Enug against sUD-908F |,
Alr barer Instalied at any

: edges of Insulatlan

Cpenirg Is enclosed a5 reql.lmqm fashing and ary

6. Duct Shafts
remaining gaps ane se3La wiih ﬁ#qrfﬂan‘
7. Flue Shaf Cpening Iz fuly enclosed asuq.um WEn fiashing
ComblEson dearanes between file ang combustbes ashing
{2.0., 'S8 panal) ane property closed with metal collars and
_____ any remalning gaps are seai=d with fire-proof caulk or foam
8. Piping Shat! [ Cpaning |5 uly enclosed &5 raquiced win fasning and any
Panetrations remalning gaos Jre Eedled with caulk or foam
9. Dropped Celing' | AlrBamer 15 haly algned wih Insulated framing and any gaps
39111:5 i E:E"' | @ Tully sealed with caulk or foam
10. Fireplace Wal " Alr bamier Is fully aligned win Insulated framing in framed
RS shafl behind freplace and any gaps are Tully sealed with

I:u or foam

. Stalrc3se Framing ab
Exterior Walliadtic &

Alr barrier |s fully aligned with Insulated framing and amy gaps
are Tully sealag with caulk or Toam

. Whole-house Fan

Al Penetration

An Insulated cover ls provided that |5 gasketad o the framed
opening

Page 3ol 4

Orerffy;

ENERGY STAR




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

NEW THESHOLD PERFORMANCE PATH

ENERGY STAR

Allows complete flexibility to choose
preferred measures as follows:

* House plan modeled with ENERGY STAR
Reference Home reguirements

* Resulting HERS score, unigue to that house
plan, becomes threshold

* House plan modeled with preferred
measures, and compliance verified if meets
or exceeds HERS score threshold



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

NEW THRESHOLD ESTIMATED TIMELINE

ENERGY STAR

Jan 2005 EPA management review of new threshold
Feb Official release of proposed threshold
Feb/April Industry vetting

May New threshold amended (as necessary)

June New threshold released,
grandfather period begins

Jan 2006 Grandfather period ends, all ENERGY
STAR gualified homes meet new specs



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

WHY ENERGY STAR W/IAQ

ENERGY STAR

® A dd QUG / ify to ENERGY STAR Homes
® C on fth a / /y I mpf’ OVE value Proposition

e Inform Consumers asou z4q



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ SPECIFICATION

ENERGY STAR

*Moisture control
-Radon Control ENERGY STAR

-Pest Control Qualified Home..

1gh ting, Fans, or Appliances
IECC Insulation

" Properly Installed

-HVAC Systems ‘I . P
- Combustion Safety ‘ SR
‘Materials — . . Radon Vent
Safe/Protected Mat. Continuous Air Barrier ens/Shield
ES Qualified “/Z’do ws| Pressure Balancing Right-Sized
e
Slope 6ra ] _ES Equip.
Direct/Power Vent ~ ¢ .
Tight Ducts Water Proofing
Water/Radon Barrier Drain Tile
Efficient Water Heater o
Build it Tight, Ventilate Right. Filtration




MOISTURE CONTROL:

FOUNDATION VAPOR BARRIER

ENERGY STAR

Courtesy of Building Science Corp.



MOISTURE CONTROL:

DOOR/WINDOW PAN FLASHING

ENERGY STAR

Courtesy of Building Science Corp.



MOISTURE CONTROL:

DRAINAGE PLANE

ENERGY STAR

Courtesy of Building Science Corp.



RADON CONTROL:

RADON RESISTANT CONSTRUCTION

A. Gas Permeable Layer
(4” clean gravel)

B. Plastic Sheeting

(under slab or over crawl! space
floor)
C. Sealing and Caulking

(all openings in concrete floor)

D. Vent Pipe
(3 or 4 inch PVC pipe)

E. Junction Box

(installed in case venting fan is
needed later)




PEST CONTROL:

TERMITE SHIELD

ENERGY STAR

Courtesy of Building Science Corp.



HVAC SYSTEMS:

PRESSURE BALANCING HOMES

ENERGY STAR

Courtesy of Building Science Corp.



HVAC SYSTEMS:

MECHANICAL VENTILATION

- ;ﬁ‘ .
Courtesy of Building Science Corp. Courtesy of D.R. Wastchak, L.L.C.




COMBUSTION SAFETY:

COMBUSTION DIRECT VENTING

ENERGY STAR




BUILDING MATERIALS:

PROTECTION

ENERGY STAR




BUILDING MATERIALS:

PROPER SELECTION

ENERGY STAR

Courtesy of Building Science Corp.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ LABEL COST ANALYSIS

TAQ Cost Analysis

ENERGY STAR

Cost by Builder Type

IAQ Measures Advanced Progressive Basic
Moisture Control $100 $950 $4,240
Radon Control $250 $250 $250
Pest Control $280 $280 $370
HVAC Systems $360 $850 $1,370
Combustion Safety $0 $670 $670
Materials $200 $300 $300
Commissioning $250 $250 $225
Total $1,440 $3,550 $7,425




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IMPACT OF INSTALLATION FACTORS

ENERGY STAR

< 13
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Q
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O
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2 6 Typici il Installation
L 5

10 11 12 13 14

Rated SEER
Courtesy of Advanced Enerqgy Corp.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IMPACT OF INSTALLATION FACTORS

ENERGY STAR

< 13
w
& 12 -
w
v 11
Q1
i 0
o 9
o
» 8
=
}g 7
o . .
3 6 Typic | Installation
L 5
10 11 12 13 14
Rated SEER

Courtesy of Advanced Enerqgy Corp.



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ REASONABLE COST ANALYSIS

ENERGY STAR

Monthly Cost/Savings/Value

Advanced Progressive
Bldr. Bldr.
Incremental Cost ($11) ($21)
Added Energy Savings $13 $13
Est. Insurance Savings $8 $8
Positive Cash-Flow ~$10 ~$O




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ CONSUMER MESSAGE

ENERGY STAR

< $ .75/ a'ay provides your family:

e QOver 100,000 cf of fresh, filtered outdoor air

e Additional protection against:
- mold and mildew problems
- radon exposure
- harmful pests and termites
- harmful formaldehyde and VOCs
- combustion safety
- wet basements



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ BUILDER MESSAGE

ENERGY STAR

e Meet Growing Buyer Preference

e Increase Revenues

e Reduce Liability/Risk



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

IAQ LABEL SCHEDULE

ENERGY STAR

o Complete Final Spec
12/04

o Start HERS Industry Coordination
1/05

e Launch Pilot
1/05 (e.qg., 3 test markets)

e Negotiate Rates with Insurance Industry
1/05 - 1/06

o Evaluate Pilot
1/05 -1/06

o Modify/Expand Program
1/06



ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: ENERGY STAR NOW...

ENERGY STAR

Efficient
B Eguipment

Tight Ducts, Tested

Build it Tight, Blower Door Tested




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: NEW THRESHOLD

ENERGY STAR

or, equivalent
performance-based
measures

ENERGY STAR
Qualified Lighting,
Fans, or Appliances

IECC or Better Insulation
Properly Installed

Continuous Air Barrier w/

Right-Sized
Thermal Bypass Checklist

ENERGY STAR
[] HVAC Eguip.

ENERGY STAR
Qualified Windows

Tight Ducts, Tested
Efficient Water Heater

Build it Tight with Blower Door Test
and Thermal Bypass Checklist




ENERGY STAR QUALIFIED HOMES INCREASED BASELINE:

SUMMARY: NEW IAQ LABEL

ENERGY STAR

*Moisture control S TECC or better
-Radon Control EN h Insulation Properly
-Pest Control Qu Installed
-HVAC Systems 3

Drainage Plane

- Combustion Safety
it

Safe/Protected Mat.

-Materials Radon Vent
N 'Sh

ES Qualified Windows
Slope 6rade

D ES Equip.
e LN ENERGY STAR |ieyee=
Water/. ODrain Tile
Build it Tight Ventilai

Right-Sized

|

;




