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Energy Efficiency &

Renewable Energy

Disseminating Research Results:
Building America Resource Tool
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World-Class Research Energy Efficiency &
At Your Finger Tips

Renewable Energy
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High Performance Home o5 oessruensor | Energy Efficiency &

Dewey Decimal System ENERGY | Renewable Energy
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Building America Baseline

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy
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U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Energy Star Field Guide Baseline

Renewable Energy
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U.S. DEPARTMENT OF Energy Efficiency &

Comprehensive Resource Tool ENERGY | renenebio tremsy
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U.S. DEPARTMENT OF Energy Efficiency &

NaVIgatIOI’l PathS ENERGY Renewable Energy

Home/Entry Page

Component Checklist Building Science
Explorer Manager Explorer

Checklist Manager ENERGY STAR

WHOLE-HOUSE BUILDING SCIENCE &

New Home House-as-a-System Packages

Content
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Building America Resource Tool
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Building Technologies Program

SEALRCH
ABOUT THE PROGRAM B FORMA TN FANCIAL --

HIOME PROGRAM RESOURCES OPFORTUNITIES TECHNOLDGES DEFLOYMENT
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Homs MOBLE RELDHEIT
#boait tha Program T el Eicicains Fudly Algred & Barmien WVenily Wals bahind showers and ubs The Buliding Amencs
Checkiist Manager Mnhis Fusli i aliowwE
Component Explarer 3.1.1 Walls behind showers and tubs Yond 10 S crechast
Bullding Sclence : i ; 3 3 fems b your iPad dor
Explarer Senpm [eecrpion Logmies | Clinaie I Teming || ©A0 | Fesoucm Complanee o e,
Home Explorer

. Install insulaton withoul m

misatignmants, compressions,
gaps of volds in all exteror wall
cavitles behind all lubs and
showars.

- Back with a rigid air barrier or other
suppoering matarial o pravant
insutation from sagging and create
a continuous tharmal barnar.”

" Saal all seams, gaps, and holes of
the air barrier with caulk or foam
belore tublshower installation.

" EMERGY STAR recommends using a
rigid air barrier, bul it is nol a
raquiramant.

Motes:

An air barrier is defined as any durable solid material thal blacks air flow betweaen
conditicned space and unconditivned spacs, including necessany sealing fo block
excessive air flow al edges and seams and adeguate support to resist positive
and negative pressures without displacemeant or damags ...
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Install akr barriars bahind tubs and ]

showars on axtanor walls after installing
insulation, but bafore the ub or showar is
installed. An air barrier is defined as any
durable solid matenal thal blacks ar flow
batwaan condilioned spaca and
unconditioned space, meluding
nacessary sealing o block excessiva air
flow al adges and seams and adeguata
support to resesl posilivae and nagativea
prassures withoul displacamant or
damage. A barrier matenal bahing
showears and Wwbs must elerals mosture
and include thin shaal goods, such as
rigld insulalion, expanding foam, and
wall-sealed concrete fiber sheels. These
matarlals may be Installed by inswalors,
framers, or plumbars. This task should
ba included in the coniract for the
approprala rade depanding on ha
workflow al spacific job sites.
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EMERGY STAR Verslon 3 (Rev. 04)

Prescriptve Path {Exhibit 1: EMERGY STAR Reference Design)| e

Whaole houss infiiration rates shall be |less than or equal 1o the following values

. Chmats zones 1-2 £ [less than or equal io] 6 ACHS0 m

. Camate zoneg 34 = 5 ACHSD

' Chmats zones 3-F =4 AlHSD

. Camates zons B = 3 ALHA0

ocoinote 20: Envelope leakage shall be detarmmined by a Rater using RESHNET-
approved testng protocal.

Builder Challenge Draft Quality Criteria
Whote house Infilbration rates [shall be less than or equal 1o the following values):

s Chmate zones 1-2 £ [less than or egual to] 3 ACHS0
. Chmate zones 13-4 £ 2.5 A0HS0

. Clmate zones 5T = 2 ACHSD

s Chmate zone 8 £ 1.5 ACHSD

(Footnate 10: Envelope leakage must be determned by an approved warifier using
RESMET-approwed testng probecol. |



Energy Efficiency &

Renewable Energy

Builders Challenge Version 2
Specification Strategy
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Energy Efficiency &

Strategy #1 Renewable Energy

Don’t compete with ENERGY STAR,;
Instead complement and align with ENERGY STAR.
Thus, it all begins with ENERGY STAR v3 prerequisite.

ENERGY
STAR

for Homes
Version 3
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U.S. DEPARTMENT OF Energy Efficiency &

Strategy H2: ENERGY | renewable Energy

With ENERGY STAR ensuring complete building science,
make homes ready for Net-Zero performance by

adding proven technologies and practices.

ENERGY

STAR BU|Id|_ng
America

Uil [ Aleialetz Technologies
Version 3 9
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U.S. DEPARTMENT OF Energy Efficiency &

Strategy #3 ENERGY Renewable Energy

Homes this tight and well-insulated
demand more vigilant pollutant control
and attention to related water efficiency issues.

Water Sense
(Indoor Spec)

ENERGY

STAR BU|Id|_ng
America

Lor Folies g Technologies
Version 3 g

Indoor airPlus
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U.S. DEPARTMENT OF Energy Efficiency &

Strategy H4: ENERGY | renewable Energy

Since home performance is ready for net zero,
ensure low-cost details that can save
$1,000’'s downstream to install solar.

Water Sense
(Indoor Spec)

—~

RERH

ENERGY Building  \EESMEIR=Y

STAR : ,
America Solar Thermal
for Homes .
: Technologies [where
Version 3

applicable]

- ,‘/

Indoor airPlus
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U.S. DEPARTMENT OF Energy Efficiency &

Strategy H#H5: ENERGY | renewable Energy

Homes built this well and this affordable
should last 100’s of years, so

don’t ignore disaster resistance.

Water Sense
(Indoor Spec)

—~

\ \ RERH
ENERGY Building Solar PV/ lBI._'.S
STAR . Fortified
America olar Thermal
for Homes _ . Home
: Technologies [where
Version 3 . (encouraged)
applicable]

- ,‘/

Indoor airPlus
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U.S. DEPARTMENT OF Energy Efficiency &

Strategy #6 ENERGY Renewable Energy

To ensure the success of builder partners,
It's Important to

encourage QA/QC practices.

Water Sense
(Indoor Spec)

) \ RERH \
S Building Solar PV/ IBH.S Quality
STAR : Fortified
America olar Thermal Management

for Homes _ . Home

: Technologies [where (encouraged)
Version 3 : (encouraged)

applicable]

Indoor airPlus
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Strategy Summary:

U.S. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

ENERGY

All the pieces add up to Builders Challenge v2...

Water Sense
(Indoor Spec)

RERH
Solar PV/
Solar Thermal
[where
applicable]

ENERGY
STAR
for Homes
Version 3

Building
America
Technologies

Indoor airPlus
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Builders
Challenge
Logo TBD

IBHS
Fortified
Home
(encouraged)

Quality
Management
(encouraged)

Buildings.Energy.gov




Strategy Summary:

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

...and now homes are ready for renewable power.

Water Sense
(Indoor Spec)

RERH
Solar PV/
Solar Thermal
[where
applicable]

ENERGY
STAR
for Homes
Version 3

Building
America
Technologies

Indoor airPlus
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Builders
Challenge
Logo TBD

IBHS
Fortified
Home
(encouraged)

Quality
Management
(encouraged)

Renewable
Power
(Purchase or
On-site)

Buildings.Energy.gov




Energy Efficiency &

Renewable Energy

Builders Challenge Version 2
Builder Business Case
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U.S. DEPARTMENT OF Energy Efficiency &

Old Problem ENERGY Renewable Energy

How to Minimize Cost

NAHB estimates for every $1,000 increase in sales
price, nearly 250,000 households fail to qualify for
a mortgage on a typical new home.

[http://www.nahb.org/fileUpload_details.aspx?contentTypelD=3&contentiID=40372&subContentID=112293]
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Energy Efficiency &

N ew PrOblem Renewable Energy

How to Maximize Value

so homebuyers are compelled
to want new housing again.
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Innovation/Value Premium ENERGY |Ererey Eficiency &

Renewable Energy

Price Based on
‘Value’, NOT Cost

Innovation/Value
Premium

Cassette Cost

CD Cost
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Home Innovation Business Case ENERGY |52 5icerer s

:
Marketing Cost Call-Back Gost
Call-Back Cost

Hard Cost
Hard Cost

Standard Builders
Home V. Challenge

Home
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Home Innovation/Value Premium gNERGY |5 Eficener &

Price Based on
‘Value’, NOT Cost

Innovation/Value
Premium

Profit

Standard Builders
Home V. Challenge

Home
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Sam’s 1st Law of Innovation Energy Effciency &

Renewable Energy

The closer link to leadership,
the higher the innovation/value premium.
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Innovation Leadership Example ENERGY |are% Sfrcency &

Renewable Energy
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Sam,s 2nd LaW Of Innova‘tlon Energy Efficiency &

Renewable Energy

Innovation option
can’'t look the same
as the standard option.
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Wh at We e Th ey Th | N kl N g ’? Eﬁ"“ER”"REEFY Energy Efficiency &

Renewable Energy

2001 Toyota Corolla 2001 Toyota Prius
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Getting Innovation ‘Look’ Right ENERGY | re tmceney &

2005 Toota Corolla 2005 Toyota Prius
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Personal Experience ENERGY | na ceny &

Renewable Energy

Low-Performance High-Performance
Home Home
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Energy Efficiency &

Working with Production Builders Renewable Energy

 Work the ‘Sweet Spot’

[5-20 homes; most not ready for wholesale change]

 Measure Profit Metrics:
- Call-Backs
- Marketing Costs
- Profit Margins

 High-Performance Looks Different!
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Energy Efficiency &

Renewable Energy

Builders Challenge Version 2
Consumer Message
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

The
Builders

Challenge
Story
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Builders Challenge
Logo TBD

Symbol of Excellence

This logo means your home was designed,
engineered, and constructed in conformance to
U.S. Department of Energy (DOE) guidelines
for extraordinary levels of excellence and quality.
Feel great knowing you choose a home earning a
label only offered by leading edge builders.
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

AN 2:0E MU .S. Department of Energy

Strong Heritage

Builders Challenge technical specifications are derived
from world-class research conducted under the U.S. DOE
Building America Program and every home meets
ENERGY STAR for Homes Version 3 requirements.
Look for the most effective and proven innovations in
every labeled home.
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Sustained Value

Since you only have one chance to build quality into a new
home, every Builders Challenge qualified home is
constructed to meet forthcoming code requirements.
It's great peace-of-mind to know the largest investment
of a lifetime won’t be obsolete in a few years!
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

No or Ultra-Low Utility Bills

Every Builders Challenge Qualified Home is so energy
efficient, a small solar system can often offset most, or all,
of your utility bills. Look for important details that can save

$1,000’s of dollars installing a solar system in the future.
Enjoy watching your home’s value rise
as utility rates steadily increase.
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Breathe Better

Since we spend about two-thirds of our time each day
Inside our homes, every Builders Challenge qualified
home has a comprehensive package of measures that
control dangerous pollutants, provide continuous fresh air,
and effectively filter the air you breathe.

Now you can provide a healthier home for your family.
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Water Smart

Every Builders Challenge home is equipped with the
latest hot water distribution technology and often water
saving fixtures. Save as much as 10,000 gallons or more
wasted water down the drain each year and
enjoy near-instant hot-water.

Save water with no sacrifice in performance.

47 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov




U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Engineered to Last

Comprehensive water protection and superior air-flow
management can eliminate moisture-related problems.
In addition, builders are encouraged to include regionally
appropriate disaster-resistant construction practices.

A home built to Builders Challenge quality standards
IS designed to last hundreds of years.
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Future Performance Available Today

The U.S. DOE believes the advanced levels of
affordability, comfort, quiet, health, durability, and quality
delivered in your Builders Challenge qualified home
IS where all housing is headed in the future.

Now you can feel confident before making such a
large purchase decision.
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Builders Challenge Logo
TBD

For More Information

Visit the Builders Challenge web site to learn more and
find approved builder partners:

http://wwwl.eere.energy.gov/buildings/challenge/
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Builders Challenge Version 2
Draft Specifications
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Alignment with ENERGY STAR v3 ENERGY

Energy Efficiency &
Renewable Energy

DRAFT Builders Challenge

mﬁ% Mational Program Requirements

December 12, 2001
Exhibf 1: Bullders Challsngs Mandabory Requirsmants for 11 Labslad Homas. *
Adma i M ¥
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Exhibs 2: h Targat Homs **
VAL Esulpment
Hot Climatea Hiiced Climatus Cold Climals
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Vihers Window i Foor srsm (W A) = 159, EHGC 8 and U-seiiss spsciies stovs sl b modted by: (D TSWSA 1 vaire
Wiahar Hustur
ENENGY STAIE mnimum
Tharmoatet"' & Ductwark
s for mnes with
Ligtiing & Appilarcas
= For purposss of caicumng B Hulde=s Chalengs HENS Targsé, homss must be modsisd wih sn ESERG STAR disrassher,
| EMERGE STAR retsgenior, EMERGY STAN ouling frm, and ENERDY STAIE bulte i B0 o socket

Size
AdeStment DRAFT Builders Challenge
F actor mﬁ% Mational Program Requirements

December 12, 2011
Exhiltét 3: Banchmark Home Size™
[ in Home i be Built [+ T =T =T+ 7T¢®|
| Conditiosa Fiees Area [ 7000 | 1800 | 2200 [=e00 | 3,200 | 4,000 | 4600 | 5200 |
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Reference Design

Exhibit 2: Builders Challenge Target Home **

HVAC Equipment
. Hot Climates Mixed Climates Cold Climates
H | g h er Eff b (2008 |[ECC Zones 1,27 (2000 IECC Zones 3.4,5)° (2008 [ECC Zones 6.7.8)
HVA C AFUE >E0% =00% >04%,
SEER >18 =15 »13
Equip. HSPF >8.2 > 210
Geothermal Heat Pump 1.25 x EMERGY STAR EER and COFP Criteria
ASHRAE B2.2 Ventiation Any any HRV or ERV"

2012 vs.

lation and Infiltration

2009 |IECC

ulation levels shall meet the 2012 IECC and achieve Grade 1 installation, per RESMET standards.'*
nimum R-4 insulation on heating and cooling system ducts

Infiltration ™ (ACHS0): 3inCZ=1-2 | 25inCZs34 | 2inCZs57 | 1.5incCZa
Insul. o | Half ACH50
Hot Climates Mixed Climates Cold Climates
(2008 IECC Zones 127 (2009 IECC Zones 3.4.5) ? (2008 IECC Zone
More Eff. SHGC <25 =2 any
= U-Value =4 =3 < 27
wWindows > = =

ere Window to floor area (WFA) > 15%, SHGC's and U-values specified above shall be medified by: [0.15WFA] x

Water Heater

EMERGY STAR minimum

Thermostat & Ductwork

* Programmable thermostat (except for zones with radiant heat)

Lighting & Appliances

ENERGY
STAR Water

Htg.

& For purposes of calculating the Builders Challenge HERS Target, homes must be modeled with an ENERGY STAR dishwasher,
EMERGY STAR refrigerator, EMERGY STAR ceiling fans, and EMERGY STAR bulbs in 80% of sockets.
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Performance

Average BC-V2 (9/23 Draft) HERS by Climate Zone
(Overall Average = 55.5)
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Mandatory Requirements

Exhibit 1: Builders Challenge Mandatory Requirements for All Labeled Homes *

Area of Improvement Mandatory Requirements

1. Owerall Home [0 Compliance with all EMERGY STAR Qualified Homes Version 3 requirements and checklists

Fenestration shall mest or exceed latest EMERGY STAR requirements

2. Envelope® N _ _
Ceiling, wall, floor, and slab insulation shall meet or excsed 2012 IECC levels

3. Cooling & Heating Ducts inside conditioned space or alternative ductless HVAC system

T EleE

System Total duct leakage is = 4 CFM per 100 sq. & of conditioned floor area. -
4. Water Efficiency ]  Plumbing fixtures, toilets, and hot water distribution shall meet EPA Water Sense requirements
) ) All installed refrigerators, dishwashers, and clothes washers are EMERGY STAR qualified.
5. Lighting &

EMERGY STAR qualified fixtures or bulbs in minimuwm 80% of sockets
All installed bathroom ventilation and ceiling fans are ENERGY STAR qualified

EPA Indoor airPLUS Verification Checklist

Appliances”

6. Indoor Air Quality

7. Renewable REﬂdy’ EFA Renswable Energy Ready Home Solar Electric Checklist

T EalElE EE

EPA Renewable Energy Ready Home Salar Thermal Checklist

Encouraged:

e Quality Management

« WaterSense Label (indoor and outdoor)

» Disaster Resistance (IBHS Fortified Home)
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Verlfyl ng Homes Renewable Energy

e Framework: Same as ENERGY STAR Homes

 New: Indoor airPLUS; Renewable Energy Ready
Home checklists

o Software: compliance reporting to be built within
EnergyGauge and REM/Rate

e Submissions: National Homes Registry
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Date of Final Inpection
Home Is

Permitted: 4nn2 9N

On or Before
April 1, 2012

On or Before

April 1, 2012 VERSION 2

After
April 1, 2012 el
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Key Steps Ahead Renewable Energy

* Finalize v2 Specification
[March, 2012]

e Develop ‘Brand’ Architecture
March, 2012]

Builder Training

April, 2012]

e Revise Web and Other Communications
April, 2012]

e Launch Version 2
April, 2012]
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Thank You

Questions?

For More Information:

http://wwwl.eere.energy.gov/buildings/challenge/

e-mail Contact:

builderschallenge@newportpartnerslic.com
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