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HERS Infrastructure
Low-E Windows

Air-Sealing/Testing

Duct Sealing/Testing
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HOW Far We,Ve Come ENERGY Renewable Energy

2006 2011

ENERGY STAR ENERGY STAR

vl v2

e Above MEC 93

HERS
Infrastructure

Low-E * Above 2006 IECC

Windows

Air-Sealing/ * Thermal Bypass Checklist
Testing

Duct Sealing/
Testing
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HOW Far We,Ve Come ENERGY Renewable Energy

ENERGY STAR ENERGY STAR ENERGY STAR

vl v2 v3

» Above MEC 93 e Above 2009 IECC

HERS

Infrastructure ‘ ';‘ggge e Thermal Enclosure Checklist
Low-E (TBC + Air Sealing + Thermal Bridging)

IECC

Windows .
. . - Thermal | * Water Man. Checklist
Air-Sealing/ e

Testing checklist | * HVAC QI Checklists

Duct Sealing/ ) )
Testing Comprehensive Bldg. Science
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HOW Far We,Ve Come ENERGY Renewable Energy

A

ENERGY STAR ENERGY STAR ENERGY STAR

vl v2 v3

« Above MEC 93 « Above 2009 IECC Opt. Enclosure
HERS N * Thermal Enclosure Opt. Comfort

Infrastructure Checklist
2006

Low-E ECC (TBC + Air Sealing + Sys.
Windows Thermal Bridging) Comp. IAQ

* Thermal
Air-Sealing/ * Water Man.

Bypass Checklist Energy Efficient

Testing Checklist . Components
Duct Sealing/ « HVAC QI Checklists P

Testing = Comp. Bldg. Sci. Solar Read
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Advanced Enclosure

Risk Management:

Optimized Comfort System
Complete Water Protection
Comprehensive IAQ System

Dllgerentiation:

Optimized Enclosure
Efficient Components

ZERO ‘

Solar Ready Construction

EEEEEEEEEEEEEEEEEE

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



U.S. DEPARTMENT OF Energy Efficiency &

Zero Energy Ready Home Product ENERGY | renewable Energy

Advanced Enclosure

Risk Management:

Optimized Comfort System

Complete Water Protection

Comprehensive IAQ System

Dllgerentiation:

Optimized Enclosure
Efficient Components
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Solar Ready Construction
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Consumer Awareness
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Builder Profiles
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DOE CHALLENGE HOME e2 HOMES

DEPARTMENT OF

. Energy Efficiency &
ENERGY Renewable Energy

e2 Homes
‘Winter Park, Florida

BUILDER PROFILE

©2 Homes

President: Rob Smith
PO. Box 3300

Park, FL 32790
3-4229
rob@e2homes.com

FEATURED HOME/DEVELOPMENT:

« First Certified Challenge Home—October
2012, Witson Residence, Winter Park, FL

« 4 bedrooms, 4 baths

« 4305 conditioned space
(8,000 with tanai, garage, etc)

+ Date complated: May/June 2012
+ Performance Data: HERS Index
without Solar PV: 57

ERS Index with Solar PV: -7

« Modeled utility bills for a standard home
of this size in this utility area: §3,378

* Projected utility costs for this home:
$2,297

* Projected annual energy cost savings
for this home (without solar):
$1,081 PV Production = $2,420

+ Projected annual energy cost savings
for this home (with solar): §-123

U.5. DEPARTMENT OF ENERGY

CHALLENGE

HOME
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The Nation’s First Certified DOE Challenge Home
Leaves a BIG impression with a SMALL Footprint

The first certified DOE Challenge Home—the “Wilson Residence” in Winter Park,
Florida—produces more energy than it uses with construction costs one-third less than
originally proposed. Completed in May 2012, this 4-bedroom, 4-bath 8,000-ft* (4,305-ft*
in conditioned space) custom home scores a HERS 57, which is well below the HERS
100 for a standard home built to code. With its photovoltaic system, the home produces
better than net-zero energy, with a score of HERS -7, which translates into no electric
utility bills and even $123 annually in the homeowner’s pocket from the utility.

The homeowner, Mr. Wilson, hired ¢2 Homes to build his dream home. From

the start, Rob Smith (the president of ¢2 Homes) worked with the homeowner,
his HERS rater, and his mechanical contractor to study how differing efficiency
measures would impact cost, energy-efficiency, comfort, and durability. “The

DOE Challenge Home is data driven and performance driven. based on all the
stundards...and it addresses concerns of different climates” said Smith. The team
used the Challenge Home requis (along with ifications from LEED for
Homes, the Florida Green Building Coalition, the Florida Water Star Gold, and
other programs) to analyze best practices in their climate zone compared to costs.

As specificd in the Challenge Home requirements, the envelope was designed to
meet all ENERGY STAR Version 3 requirements and 2012 IECC insulation levels.
Final blower door tests show a tight envelope at 1.77 ACH 50.

T'he exterior walls were constructed of Acrcon Autoclaved Acrated Concrete (AAC)
blocks. “My client wanted AACs to avoid using drywall [in this hot humid climate].”
said Smith. Like concrete block, AAC is also mold-resistant, non-combustible,

and not penetrable by termites or pests, but the unique foam-like structure of the
AAC also makes it insulating (R-8 for an 8-inch block), sound resistant, lightweight
(one-fifth the weight of concrete), casy to saw or drill, and strong (AAC blocks and
pancls come structurally reinforced with rebar).

The window package they ultimately selected is ENERGY STAR, low-E 366 glass (blocks
95% of ultraviolent and infrared light), double-pane. and vinyl with a U-factor of 0.27.
The roof is light-colored Galval tunding-scam metal led over engi d
roof trusses that are spray foamed underneath to R-20, to create a sealed, conditioned
attic that keeps summer temperatures down to 85°F instead of a typical 150°F.

All of the 962-square-foot porch roof i
comprised of solar panels with a 13.4-Kw
solar array system. The 69 panels don't sit
on top of the roof, they are the roof. The
completely water-tight structure allows
about 15% of natural light to filter through

the panels, lighting the space below. The
panels are dual surface meaning they can
produce power from any sunlight reflected
up onto their lower surface, for up to 30%
greater than rated power production.

All wiring is hidden within the canopy’s
aluminum support beams.

CHALLENGE HOME CERTIFIED:

BASELINE
Certified ENERGY STAR home

ENVELOPE

meets or exceeds 2012 IECC levels

7 DUCT SYSTEM

!

forming the Energy Efficiency Market

located with the home's thermal boundary
WATER EFFICIENCY

meets or exceeds the EPA WaterSense
Section 3.3 specs

LIGHTING AND APPLIANCES
ENERGY STAR qualified

INDOOR AIR QUALITY
meets or exceeds the EPA Indoor
airPLUS Verification Checklist

RENEWABLE READY
meets EPA Renewable Energy-Ready
Home Solar Electric and Thermal Checklists

Every DOE Challenge Home combines
building science specified by ENERGY
STAR for Homes and advanced

technologies and practices from DOE's
Building America research program

U5, DEPARTMENT OF

ENERGY

Energy Efficlency &
Renewable Energy

For more information on the DOE Challenge Home,
9o to www.buildingamerica gov/challenge

PNNL-SA-XXXXX November 2012

As required by the Challenge Home, the ducts and air handler are located within
conditioned space—in the unvented, insulated attic. The home is heated and
cooled by three systems: on the first floor a heat pump (SEER-18, HSPF 9.5), in
the master bedroom a ducted mini-split heat pump (SEER 16, HSPF 10), and on
the second floor another heat pump (SEER 16.5, HSPF 9).

The team designed the ventilation system to create a slight positive pressure in

the house to help control humidity. The “economy ventilation system™ includes a
fresh air duct to the outside of the home that is set to an clectric damper regulated
by the thermostat to meet ASHRAE ventilation standards.

The home is water efficient in several ways. Two tankless, propane-fired water
heaters are located as close to their points of use as possible to minimize water
and energy waste (i.¢., one near the master bedroom and the other near the
kitchen, laundry room, and other bedrooms). Also, the house is double piped so
that a 7,000-gallon cistern collects and supplies rain water to all toilets, urinals,
and plants in the backyard

With the home designed for maximum energy and water conservation, the 13.5-kw
Sanyo photovoltaic system completes the house. Rather than mounting the 69 solar
panels on the roof, the company Superior Solar, fit them together to form a watertight
structure that literally is the roof of the home's 962-ft* lanai. The Sanyo HIT Double
195 Watt solar panels are bifacial, meaning they can generate some electricity from
reflected light that hits the bottom side of the pancls. The panels also permit about
15% of the daylight to filter through them, lighting the porch arca bencath. The
hybrid inverter. a SolarEdge Power Optimizer and Inverter system. converts the
pancl-produced direct current power into a utility-compatible alternating current,
using & unique technology that the Ii jons of traditional central string
inverter systems but at a much lower cost than micro-inverter systems.

“At the end of the day, my message for builders considering [building to]
Challenge Home is that this program is very rigorous, so it should help builders
stand out from the crowd.” said Smith. “If you start early in the process, there
doesn’t have to be a cost differential to implement high-performance building.”

* *
* *
U.S. Department of Energy

wvew BuildingAmerica.gov

Buildings.Energy.gov
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Power of Zero Home Tour ENERGY | renewable Energy

wa.semasrmens o0 | Enarcy Efficiency & "
ENERGY o Y DOE ZERO ENERGY READY HOME

Renewable Energy

New Town
NG ES

New Town

The ArtiZEN Plan Builders

Denver, CO
303-707-4400

Newtownbuilders.com
BUILDER PROFILE New Town Builders has committed to a new way of building. The Denver arca
New Town Buiiders, Denver, CO production builder hopes to convert all of its product lines to zero encrgy-ready
Bill Rectanus ‘ construction by the end of next year,
brectarus@newtowntuliders com
303-707-4400 “ i % U.
e i ‘Our goal is to be 100% U.S. Department of Encrgy (DOE) Zero Encrgy Ready

The ArtiZEN Plan
Denver, CO

Rater: EnergyLogk., Inc., Peter Oberhammer, certified on all of our single-family homes,” said Bill Rectanuy, vice president of

L ’ . - New Town Builders, which plans to build 150 single-family homes in the Denver
NOWTHATWEVELNEDINADOE  ENERGY READY HOME - o
ZERO ENERGY READY HOME, WE U.S. DEPARTMENT OF ENERGY FEATURED HOME/DEVELOPMENT: The builder constructed its first home to DOE's Zero Energy Ready Home
Project Data: ia in 2013 il i i
COULDN'T IMAGINE LIVING KEY EEATURES  Yane Tz pun o i brd s ths. Now Tows a2 e o bl 9 b
X ¢ g in its Solaris community when it lcarncd about the DOE program. Most of the
ANYWHERE ELSE. IT'S SO QUIET ¢ At e AEMMA S sttt e of Sk sovooitiod et 4834 Rammar s net
. " . + Chimate Zone: IECC 58, cokd phase of Solaris will be certificd. All of the homes come with at least a 2.75-k'W
AND COMFORTABLE. WE LOVE OUR « High-performance insulation system * Completion: September 2013 photovoltaic system on the roof. In phase 2 the goal is to install S-kW systems
*:Cotagory: okicien and homebuyers will have the option to add more PV to achieve a true net zero
NEW HOME!" for enhanced quiet and comfort Modeled Performance Data: energy home, a home that produces as much power as it uses in a year
. :GDS IrﬂuAn:’mM Ové& with PV -3
- ~ + Projected al Utilty Costs: without In New Town's Z E.N. (Zero Encrgy Now) community, which has 30 homes at
- New Town homeowners . Comprehenswe draft protection ) :/QIS.::: ;:‘;:’B‘igy i M or near completion and 33 u;:r: :amm;:: for a sccond phase, .u;:_t:m
- 2 homes are true zero ener,; icw 1own Is in anning st. on two addit
* FreSh air SyStem for c leaner' health|er iég&m‘m?‘:;:;’:ﬁovg projects—Hyland \'nlllrx.y- development of 75 s’np:»fn‘nﬂl‘y.:nmd homes,
5 d 5 . Eﬁxlmoca;‘f;'ﬁgg&c and Perrin's Row, a development of 26 attached homes. Both communitics will be
indgoor air + Annual Energy Savings: without PV 8.5 100% DOE Zero Encrgy Ready
- High-efficiency HVAC, appliances, and PV 8 MG W76 W, 20 s

lighting to save energy and water

Read more.

The US. Department of Energy invites home builders across the country to meet the extraordinary levels of
excellence and quality specified in DOE's Zero Energy Ready Home program (formerly known as Challenge
Home). Every DOE Zero Energy Ready Home starts with ENERGY STAR Certified Homes Version 3.0 for an
energy-efficient home built on a solid foundation of building science research. Advanced technologies are
ZERO designed in to give you superior construction, durability, and comfort; healthy indoor air; high-performance
HVAC, lighting, and appliances; and solar-ready components for low or no utility bills in a quality home that

o will last for generations to come.
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2.Car Garage e I

’OWER OF ZERO HOME TOUR -- NEW TOWN BUILDERS FLOORPLANS
Upper Level i ¥ T
fedroom 2 — I‘_li.u-- :
Opticnal Bedroom 4 I Laundny " ¢

n beuof Loft
»} fuch Master Suce
; Lok Bedroom 1 o
. -

oy

arden

Shed l

Optional Finished
Basement

Careers & Internships | EERE Home | Contact EERE
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U.S. DEPARTMENT OF

ENERGY

2,115t

3 bedroom, 2 bath

2 floors
cold climate

HERS -3 =

(100 = typical new code home
130 = average existing home)

T ENNNNEET

-$0

avg. monthly energy bill

$1,902

saved per year

$58,772

saved over 30-yr mortgage

Living Level

Buildings.Energy.gov



Power of Zero Home Tour

U.S. DEPARTMENT OF

Energy Efficiency &

EN ERGY Renewable Energy

ENERG

Building Technologies Office

Home » Resicential Busdings » DOE Zero Energy Ready Home

Buidings Home

DOE Zero Energy Ready Home: Partner Profile

New Town Builders

About

Emerging Technologies

Resgential Bullings Partner 1D: 619
Organization Type: Builder
Main Contact: Bl Rectanus.
Address: 1553 PLATTE STREET

DENVER. CO 80202

Primary Phone Number: (303) T07-4400
Centified DOE Zero Energy Ready Homes
(2012 - Present)

Centified Builders Challenge Homes (2008 - 0
2012):

Website:

Commercial Duddings

Appliance & Equipment
Standards

Busding Energy Coces
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2,115f¢t

3 bedroom, 2 bath
2 floors
cold climate

HERS -3 =

(100 = typical new code home
130 = average existing home)

I ENNNNEETT

-$0

avg. monthly energy bill

$1,902

saved per year

$58,772

saved over 30-yr mortgage

Buildings.Energy.gov
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Appraisal Recognition
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Residential Green and Energy Efficient
I|| ||I\. Addendum
Al RE[JOI‘[S" Client: S22 O

]
‘Subject Praperty: Cli=ata Zons =
o — Form 820.04* ity nyoa Y P
Additional resqurces to aid In the valuation of green properties and the completion of this: form can be found at

hitp://www.gppralgalingtityte. ord/edycation/green_gnerdy sddendym.asp
The appraiser hereby cartifies that the imformation pravided within this addendum:
+has been considered in the appraiser's development af the appraisal af the subject property anly for the client and intented user(s)
identfied in the appraisal repart and anty for the intended use stated in the repart

L]
is not pravided by the appraiser for any other purpose and shoukd not be refied upon by parties other than thase identified by the
‘appraiser as tha cliant ar interider user(s) in the repor.
is the result of the appraisers rautine inspectian of and inquiries about the subject praperty’s green and energy efficient features.
Exraardinary assumption: Data provided herein is assumed to be accurate and if found ta be i ermr cauld ater the sppraiser's
‘apinians or conclusions.

is not mate as a representation or s a warmnty as to the efficiency, quality, function, operaikty, reliability br cost savings of the
reparted items or of the subject pragetty in ganeral, and this addendum shoud not be relied upon for such assessments.

L
Groen Building: The practice of creting structures and using processes that are respansibie and throughout a
E e l l l I l I I I buiding’s [#cycle from siting to design, canstruction, oparation, maintanance, renbvatian, and deconstructicn. This practios expands and
r a I a u O r camplements the classic building design concams of econamy, utilty, durability, and comfort. " High Performance building and green building are
often used interchangeatly.

5ix Bements of Green Bullding: A green buiding has attributes that fal inta the six elements of green builling known as (1) site, (2) water, (3)
energy. (4) materials. (5) incoar air quality. and (6) maintenance and operation. A Green Buikling will be energy eficient but an energy efficient
building is nat synonymous with Green Bulding,

L
The following items ace considered within the appraised valus of the subject property:

Year Certified: | Cartfying Organization:

Certification DOE
Chaleng | 5043 O Home Innovation Research Labs (10C-700) 8 Verification Reviewed | 8 Cedtification attached 1o
@ Homa. 1 USGBC (LEED) M8 Other: on is rapoct

Score:
Rating Certified | > NyA | LEED Cortfied: O LEED Siver (I LEED Godd O LEED Piatinum
O 1CC-T00 Aaiomal Groon Buiding Siandard Cenified: O Bronze O Siber O Gold [0 Emerald
Green Certifying Organization URL {website) www1.eere energy gevibulldngsiresidentialich_index.ntmi

Additions Explain any additions or changes made to the structure since it was certified: g4,
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Do changes require recertification 1o verify rating is still applicable? O Yes O No
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Knowledge

Words Matter
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Power Words: Renewabls Enorgy

Knowledge

It’s really difficult to sell...

Patagonian TO Ot hfl S h
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Energy Efficiency &

Power Words: Renewabls Enorgy

Knowledge

It’s much easier to sell an...

Chilean Sea Bass
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Power Words: Renewabls Enorgy

Knowledge

It’s difficult to rally public opinion against an...

Estate Tax
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Energy Efficiency &

Power Words: Renewabls Enorgy

Knowledge

It’s much easier to rally public opinion against a...

Death Tax
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Power Words: Renewabls Enorgy

Knowledge

It’s really difficult to sell an...

Energy AUd It
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Power Words: Renewabls Enorgy

Knowledge

It’s much easier to sell an...

ey CNECK-UP
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Power Words: Renewable Energy

Knowledge

It’s really difficult to sell a...

Transfer Grill
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Power Words: Renewable Energy

Knowledge

It’s much easier to sell a...

Comfort Vent
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Power Words: Renewabls Enorgy

Knowledge

It’s really difficult to sell a...

Ventilation System

EXHAUST AIR
FROM INSIDE

FRESH AIR
FROM OUTSIDE

\* FRESH AIR
TO INSIDE

EXHAUST AIR
TO OUTSIDE
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Power Words: ENERGY | renonabio Enoray

Knowledge

It’s much easier to sell a...

Fresh-Air System

EXHAUST AIR
FROM INSIDE

FRESH AIR
FROM OUTSIDE

EXHAUST AIR
TO OUTSIDE

\* FRESH AIR
TO INSIDE

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



Power Words Summary:

Knowledge

It’s hard to sell the...

Technical Function




Power Words Summary:

Knowledge

It’s much easier to set the...

Customer
Experience




Power Words Summary:

Knowledge

It’s difference between...

Technical Jargon

and a

Language of Value’
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Renewable Energy

Knowledge

» Consistency
 Effectiveness
* |Inclusiveness
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Consistent Terminology Renewable Energy

Knowledge

HVAC System = Comfort System
= Heating + Cooling + RH Control

VAC System = Comfort System

VAC Equipment = Comfort Equipment

VAC Ducts = Comfort Delivery System

VAC Terminals = Comfort Outlets

VAC Pressure Balancing = Comfort Balancing
VAC Transfer Grill = Comfort Vent

VAC Thermostat = Comfort Control System
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Energy Efficiency &

Consistent Terminology Renewable Energy

Knowledge

High-Performance =
Enhanced Efficiency +
Ensured Quality Installation

« High-Performance Window
« High-Performance Insulation
« High-Performance Comfort System

Buildings.Energy.gov
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Consistent Terminology

Energy Efficiency &
Renewable Energy

Knowledge

Enhanced Efficiency:
High-Efficiency = ~15% > code/standard
Ultra-Efficient = ~50% > code/standard

g
g
g

n-Efficiency vs. U
n-Efficiency vs. U

n-Efficiency vs. U

tra-Efficient Insulation
tra-Efficient Window
tra-Efficient Refrigerator
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Energy Efficiency &

Consistent Terminology Renewable Energy

Knowledge

Ensured Quality Installation =

Professionally Installed =

compliant with industry and manufacturer
standards

« Professionally-Installed Insulation

* Professionally-Installed Window

* Professionally-Installed Comfort System

* Professionally-Installed Comfort Delivery System
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Key C O n Ce pt Renewable Energy

Knowledge

Alternate Terms:

Develop alternate terms for each measure
that speak to multitude of consumer experiences
to enhance ability to communicate value.

Low-E Window Becomes:

 Efficiency: High- or Ultra-Efficient Window
 Comfort: Enhanced Comfort Window

« Healthful Environment: Quiet Window

« Advanced: Advanced Window Technology
« Durability: Sun Protection Window
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U.S. DEPARTMENT OF Energy Efficiency &

Building Science Translator ENERGY | renewable Energy

Knowledge

[Euilding America Building Science Translator = Page 1a

u
Alternate Terms
Buildin New Buildin =
. £ . £ Lives Better Works Better Lasts Better
Science Science -
. Engineered Healthful L. Advanced . . Enhanced
Measure Terminology ] Ultra-Efficient Quality Built e
Comfort Environment Technology Durability
. . . . . Professionally- .
High-Performance High-Performance Enhanced Comfort Moisture Managed High-Efficiency Advanced Enclosure Installed Thermal Low-Maintenance
Thermal Enclosure Thermal Enclosure Enclosure Enclosure Enclosure Technology Enclosure Enclosure
High-Perfarmance High-Perfarmance Enhanced Comfort Quiet Window High- Eff|l1:|lenc1|rnr Advanced Window Prnfessmnall Iy- Enhanced Durahility
. 5 . Ultra-Efficient Installed Window .
odlo LEfosn Nindow System Window System System \ System Technology Window System
‘Window Syste
. - High-Efficiency or . \
\ . High-Efficiency Enhanced Comfort . . . Advanced Window Sun Protection
High-R Window Wi Wi Quiet Window Ulltra-thment Technology Wi
‘Window
. d Professionally- e _ EETIIE Ravanced Wi Prote: v- Weater-rroteeie
Window Installed Window Installation Window Installation | Window Installation Installation Installed Window Window Installation
High-Performance High-Performance Enhanced Comfort Enhanced Quiet U:f:?#;i;;?m Advanced Insulation rr:sD:aE;sI;;JrrfleT;tiun Next-Gen Insulation
Insulation System Insulation System Insulation System Insulation System insulation System System System System
High-Efficiency or . High-Efficiency or .
High-R Insulation Ultra-Efficient Enha . Comfort Enha . Quiet Ultra-Efficient Adva Insulation
. Insulation Insulation . Technology
Insulation Insulation
High-R Wall High-Efficiency or Enhanced Comfort Enhanced Quiet High-Efficiency or Advanced Wall
\ Ultra-Efficient Wall \ \ Ultra-Efficient Wall .
Insulation , Wall Insulation Wall Insulation , Insulation
Insulation Insulation
High-R Floor High-Efficiency or Enhanced Comfort Enhanced Quiet High-Efficiency or Advanced Floor
\ Ultra-Efficient Floor \ \ Ultra-Efficient Floor )
Insulation \ Floor Insulation Floor Insulation \ Insulation
Insulation Insulation
High-R Attic High-Efficiency of Enhanced Comfort Enhanced Quiet High-Efficiency of Advanced Attic
\ Ultra-Efficient Attic . ; o . Ultra-Efficient Attic )
Insulation . Attic Insulation Ceiling Insulation . Insulation
Insulation Insulation
High-Efficiency or \ High-Efficiency or
HighR Foundation | Ultra-Efficient Enanced Comfort | Enhanced Quiet Urtra-Efficient Advaneed
Insulation Foundation oundation oundation Foundation oundation
\ Insulation Insulation \ Insulation
Insulation Insulation
Insulation Quality Premium-Installed Enha . Comfort Enha . Quiet Energ‘{lSavmg Advanced Insulation Professionally- MDISIIJlrECDI"I‘ll'Dl
Installation Insulation Insulation Insulation Insulation Installation Practices | Installed Insulation Insulation
Installation Installation Installation Installation
. . . . . . . . Professionally- . .
Fully Aligned Air Whole-House Draft Whole-House Draft Air Contaminant Energy Saving Air Advanced Air Barrier Installed Draft Moisture Control Air
Barriers Barrier Barrier Barrier Barrier Technology Barrier Barrier
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Building Science Translator ENERGY | renewable Energy

Knowledge

[Euilding America Building Science Translator = Page 1a

Alternate Terms

Buildin New Buildin =
. £ . £ Livg Works Better Lasts Better
Science Science -
. Engineere Healthful L. Advanced . . Enhanced
Measure Terminology ] Ultra-Efficient Quality Built e
Comfort Environment Technology Durability
. . . Professionally- .
High-Performance High-Performance Enhanced Comfory Moisture Managed Advanced Enclosure Installed Thermal Low-Maintenance
Thermal Enclosure Thermal Enclosure Enclosure Enclosure Technology Enclosure Enclosure
High-Perfarmance High-Perfarmance Enhanced Comfort Quiet Window :tgr: g_fr':::l;r:: or Advanced Window rr;ﬂ::lsh;;:'xll Iy- Enhanced Durahility
T —— Nindow System Window System System - System Technology Window System

indows S

High-Efficiency Enhanced Comfort
Window Window

Sun Protection

High-R Wi Technology Window

fficient
indow

- d Professionally- g _
Window Installed Window Installation

S —
Installed Window Window Installation

Window Installation indow Installation Installation
High-Performance High-Performance Enhanced Comfort Enhanced Quiet :tgr:— ?frrl;;li‘;m' or Advanced Insulation rr:sD:aE;sI;;JrrfleT;tiun Next-Gen Insulation
Insulation System Insulation System Insulation System Insulation System sulation System System System System
. , High- Em.cl.e Y or Enhanced Comfort Enhanced Quiet i Advanced Insulation
High-R Insulation Ultra-Efficient . ,
. Insulation Insulation Technology
Insulation
High-R Wall High-Efficiency or Enhanced Comfort Enhanced Quiet Advanced Wall
\ Ultra-Efficient Wall \ \ .
Insulation , Wall Insulation Wall Insulation Insulation
Insulation
. High-Efficiency or .
High-R Floor . Enhanced Comfort Enhanced Cuiet Advanced Floor
\ Ultra-Efficient Floor \ \ )
Insulation \ Floor Insulation Floor Insulation Insulation
Insulation
. . High-Efficiency or . .
High-R Attic . . Enhanced Comfort Enhanced Cuiet Advanced Attic
\ Ultra-Efficient Attic . ; o . )
Insulation . Attic Insulation Ceiling Insulation Insulation
Insulation
High-Efficiency or )
High-R Foundation | Ultra-Efficient Enanced Comforlyl | Enpanced Quiet Ultra-Efficient Advaneed
Insulation Foundation nundaltmn uundaltmn Foundation uundaltmn
\ Insulation Insulation \ Insulation
Insulation Insulation
Insulation Quality Premium-Installed Enha . Comf Enha . Quiet Energ .ISavmg Advanced Insulation Professionally- MDISIIJlrECDI"I‘ll'Dl
\ . Insulation Insulation Insulation ) s . Insulation
Installation Insulation \ \ Installation Practices | Installed Insulation \
Installation Installation Installation
. . . . . . Professionally- . .
Fully Aligned Air Whole-House Draft Whole-House Air Contaminant Advanced Air Barrier Installed Draft Moisture Control Air
Barriers Barrier Barrier Barrier Technology Barrier Barrier
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Converting Power Words into ListS ENERGY | renewable Energy

Knowledge

Garson Homes n
Healthful Environment
ZERO

Fresh Air: ik or eneroy

* Supply Fresh Air System

* Odor and Moisture Control Fans

» High-Capture Filtration Technology

Quiet:

* Quiet Window Technology

* Quiet Wall Technology

Moisture Control:

* Dry-by-Design Construction

* Moisture Control System — Whole House

* Moisture Controlled Comfort System

* Moisture Controlled Windows

* Moisture Controlled Lower Level

Pest Control:

* Bug Control Barrier

* Pest Screened Home

Outdoor Contaminant Control:

» Contaminant Sealed Construction

» Contaminant Sealed Comfort Delivery

* Dust and Pollen Barrier

* Radon Controlled Home

Chemical Control:

* Formaldehyde Controlled Home

* VOC Controlled Home

02' Fume Control:

S CREENGEEE » Carbon Monoxide Controlled Equipment
.,.,DLUSo » Carbon Monoxide Controlled Fireplace

T * Fume Controlled Garage

ETA . fieTne

WVER I

> A

W on o |
ot

Wi |

iz

carpet-rug.org
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BASC Sales Tool Coming Soon ENERGY | 5nero Effciency &

Renewable Energy

U.S. DEPARTMENT OF Encrgy EmCiCnCy &

ENERGY Renewable Energy

Log In Register

Building America Solution Center O EXEB

Solution Center Home

Help Transfer Grills MY FIELD KITS
FIND YOUR TOPIC BY: Ppwgr Word landing page_wi_th intro text a_nd any other descriptipn des_ired. _Power Word slide Morth Portland Residential
Building Components will display on the page, within the BASC interface. The PDF/Print option will be available , 12 items
along with Field Kit functionality General Air Sealing Guidance

Guides A-Z 4 items

iR Feedback [E) Belonasto 0 Field Kits (3 Frintthispsge T PDE version ?;:EFWII':InciSCD Challenge Home Project #1
Zero Energy Ready Home BUILDING SCIENCE-TO-SALES TRANSLATOR O New Field Kit

FIND RESOURCES:

References and Resources Trans‘fer Gri" =

CADFiles

Image Gallery ECH L DE |

Most new homes only have a central return. When
doors are closed, conditioned bedroom air cannot
flow adequately to the central return which can
block air flow from the ducts. This can compromise
comfort and pressurize the room so warm humid
air is driven into wall assemblies for added risk of 7 Pressure Balancing
moisture damage. Transfer Grills are a through-

wall vent sized to allow adequate flow of air to the
hallway central return while also including baffles for
sound and visual privacy.

Case Studies

Building Science Translator

2 Jump Duct

FIND PUBLICATIONS:
Building Science Publications

7 HVAC Room-by-
Room Return Ducts

COMFORT VENT Comfort vents at each bedroom ensure a continuous flow of heating and cooling
SALES MESSAGE even when the doors are closed. What this means to you is that you will no longer
have to compromise comfort when you keep your bedroom doors closed. Wouldn’t
o you agree bedroom doors shouldn’t have to kept open to maintain comfort?




Garson Homes

Enhanced Durability
ZERO

U.S. DEPARTMENT OF

Customizable Point-of-Sale Material ENERGY

Energy Efficiency &
Renewable Energy

o emarantor enaner REl el o Do S s o SESANAT o e ENERGY READY HOME
Low-Maintenance Enclosure System m X
«  Enhanced Durability Window System n System on i
+  Sun Protection Window Glazing Blanket n n P9y
Next-Gen Insulation System rrier .
Moisture Control Air Barrier EE
*  Moisture Control Insulation Blanket ology n
Moisture Sealed Construction ion Water ogy
Whole-House Water Protection _ Dgy stem & Yenee
* Foundation Water Barrier System ter Barrier ology Sizing . t
- Anti-Clog Foundation Drain ater Barrier System truction el
*  Wall Water Barrier System ology ket |
*  Window Water Barrier ump System
Roof Water Barrier System elivery Ducts  schnology System
+ Interior Moisture Control Materials nostics nology
Low-Maintenance Comfort System ts or Heating
_ » Extended-Life Comfort System Fans ating §
w * Moisture Control Duct Sealing 1ood et on
% * Moisture Control Comfort Balancing elivery
/ Enhanced Durability Components r System ng
: * Ultra-Low Maintenance Lighting
* Reduced Ware Clothes Washer ~ontrols .
Disaster Resistant Home -ans
*  Wind Resistant Home ans
* Hurricane Resistant Home logy .
* Termite Detection System tures ater -!wriment
» Termite Resistant Home chnology R
_39)/
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U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Beyond Next Year
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ZERH Future Spec Targets Renewable Energy

1.
2.
3.
4.
S.

High-R Windows

Moisture Managed High-R Assemblies
Optimized Low-Load Comfort Systems
Smart Ventilation

High-Capture Range Hoods
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Energy Efficiency &

Renewable Energy

1, 000 sqg. ft. R-38 Attic
U=.026

Drop-Down Stair = R-1
R-1,U=1.0
10 sq. ft. = 1% of area

What Percent Loss in
Attic R-Value?
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Why Thermal Holes Are a Big Deal ENERGY | renewabie tneray

Ul xAl+U2xA2+ ...
Total Area (A)

(.026 x 990) + (1 x 10)
1,000

Average U

1,000

R-28
27% < R-38
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Why Windows Are a Big Deal ENERGY | renowable Eneray

Window _ :
15% of Wall R-Value with Windows
Wall Area w/Varied Wall Insulation Levels
R18 R-39 R-60
030  R5
0.20 R-5 R-23
0.15 R-5 R-28
0.10 R-5.5 R-34
Sources:

“Holes in the Wall: To Improve the Energy Performance of Walls, Look at the Total R-Value,”
Journal of Light Construction, February 2014;

Multi-Assembly R-Value / U-Value Calculator — Cascadia Windows and Doors;

Michael Blasnik Presentation, 2014 ACI Conference
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Renewable Energy

 Bulk Moisture Protection

 Cold Surface Protection:
- Maintain Above Dew Point

or
- Bullet-Proof Vapor Flow Management

Buildings.Energy.gov
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Renewable Energy

 Ultra-Efficient

* Ensured Air Flow

* Ensured Mixing

» Heating, Cooling, and RH Control

* Integrated Whole-House Ventilation
» Advanced ‘Smart’ Controls

» Self Diagnosing
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Smaurt Ventilation Renewable Energy

» Account for all Fan Operation

- Clothes Dry

- Exhaust Fans

- Range Hoods

- Central Vacuums

 Account for Outdoor Conditions

- Temperature
- RH
- Pollutant Level

* Account for Occupancy
» Self Diagnosing
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High-Capture Cook-Top Exhaust B ENERGY Renewable Energy

High-Capture, F = \
Quiet Exhaust Hood l

Technology with Min. l
80% Rated Capture »L
Efficiency
N
|
Intake Air From HRV
Synched to Operation

of Exhaust Hood
at 70% CFM _,:,“rﬁ
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Building Science Future Solutions  ENERGY | renewabie eneray

U.S. Department of Energy

Moisture- Optimized Whole-House

Managed Low-Load and Spot
High-R Comfort Ventilation

Assemblies Systems Systems
Walls Heating Smart Ventilation
Roofs Cooling High-Capture

Foundations Humidity Cook-Top Exhaust
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You Take Inspiration o5 oeeasent ot | Energy Efficiency &

ENERGY Renewable Energy

Wherever You Can Find It...

1 ALU POWER 125
youg 4
BIGIBANGERE

Durability
Power
Control
Comfort
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Energy Efficiency &
Renewable Energy

Mold

Durability ¥,

Source Control

Health Dilution

Filtration
Heating

Comfort Cooling

Relative Humidity
Mortgage

Affordability  Eneroy

Maintenance

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



Energy Efficiency &

Building Science Score Card Renewable Energy

Significant

Issues

purability [ IHEEEER
Health .....

Comfort .

Affordability ........
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Building Science Future Solutions Renewable Energy

®

Buildin m
AMERICA

U.S. Department of Energy

Moisture Managed Significant
. Issues
Assemblies

Optimized Low-Load |~ Purabiliy H A NENENEE
Comfort Systems Health [ HEHEEEEE
ENEN

Comfort

L
Whole-House and Affordability .........l

Spot Ventilation I1AQ By Climate Zone
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. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Thank You
Py

ZERO

ENERGY READY HOME

EEEEEEEEEEEEEEEEEEEEE

For More Information:

www.buildings.energy.gov/zero

Email:

zero@newportpartnersllic.com
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