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Before We Begln LR EﬁFEmRE"GY Renewable Energy

Zero Is a Reverse Engineering Process

Brand Promise
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ZERH = Six Brand Promises ENERGY | renewable Energy

ENERGY STAR

Optimized Water Advanced | Indoor Air Efficient Solar
1ctosure—| Protection Quality Comps Ready

FUTURE || MOISTURE || COMFORT HEALTH CH ZERO
READY READY READY READY READY
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ZERH Staircase ENERGY | rere Effciency &

Renewable Energy

Solar Ready  Solar Ready

Eff. Comps.& Eff. Comps.&
H,O Distrib. H,O Distrib.

EPA Indoor EPA Indoor
Air Package Air Package

Optimized Optimized
Duct Location Duct Location

HVAC QI with HVAC Qlwith HVAC Qlwith  HVAC QI +
WHV WHV WHV HRV

Water Water Water Water
Management Management Management Management

Independent  Independent Independent Independent
HERS Verif. HERS Verif. HERS Verif.  PHIUS Verif.

I[ECC 2009 I[ECC 2012 I[IECC 2009 I[IECC 2012 IECC 2012/15 Ultra-Efficient

Enclosure Enclosure Enclosure Enclosure Encl./ES Win. Enclosure
HERS HERS HERS HERS HERS HERS
85-90 70-80 65-75 55-65 48-55 35-45

IECC IECC | ENERGY | ENERGY
2009 2012 STARV3 | sTARv3.1| Z4ERH il
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ZERH Strategy ENERGY | Renovable Eneray

Efficiency & Performance First!
*

Optimize -DO NO Harm:
- _ * Moisture Protection
Efficiency: « Assured Comfort
* Enclosure - Comprehensive 1AQ
« Components
» Solar Ready
Annual
Ener
gy Renewable
Use Optional:
* On-Site
e Micro-Grid
Z E R O « Utility
o Offsets

ENERGY READY HOME

Minimum Zero Energy  Zero Energy
Code Home Ready Home Home
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ZERH Simple Core Message
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ENERGY Renewable Energy

Wouldn't it be great
to know what
leading experts
would look for in a
new home
that performs
to their expectations?

Buildings.Energy.gov
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ZERH Slmple COre Message ENERGY Renewable Energy

Well now you do.

When building
performance
professionals

are polled,
they overwhelming
choose homes that
meet Department of

— Energy Zero Energy

g Ready Home
ENERGY STAR specifications.
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ZERH Sample Projects in Pipeline ENERGY | renowase Eneroy

 Mandalay Homes: 3,000 Units in Prescott, AZ

« Caliber Wealth Dev.: 3,000 MF Units in Phoenix
« Capstone: 200 Units in Flagstaff, AZ

* LendLease: 500-Acre Community in Denver

« HF2M: 3,000 Unit Community in Fort Collins

« Meritage Homes: 4 Subdivisions (CA, AZ, FL)

* Garbett Homes: 300+ Homes Iin Salt Lake City

« Parallel Housing: 91 Units on Atlanta Belt Line

« Stapleton: 10% Min. Phase 10 in Denver

* Modular Plants in VT (VerMod) and DE (ZeMod)
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Preparing ZERH for the Future... ENERGY | Rt trony

Response to question about the secret of his success:

‘| skate to where the puck
IS going to be,
not where it has been.”

Wayne Gretsky
Canadian Hockey Player
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SO the QueSthn |S .. EﬁFEmRE&FY Renewable Energy

Where is the housing ‘puck’
going to be?

* Informed Homebuyers

» Fault Detection and Diagnostics (FDD)
« Off-Site Production

» Disaster Resistance
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Use of Internet for Home Buying  ENERGY | ronewablo Enoray

Informed
Homebuyers

100% —

90% —

80% —

70% —

60% —

50% —

40% —

30% —

20% —

10% —

0%

Frequently or Occasionally

84% 87% 90% 89% 88% 90% 92%
77% 79% 80% <

71%

Content

2003 2004 2005 2006 2007 2008 2009 2010 20m 2012 2013

Source: National Association of Realtors®
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Info rmed Buyers " ENERGY Renewable Energy

Informed Fzault Daisgijor) Off-Siis
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!

W

...will know a lot more about

Thermal
Defects

(W

i - - -
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FUture ZERH REQUIremeﬂtS ENERGY Renewable Energy
Informed Felt Datsetion Ofi-Sjis (SISt
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!

Minimize Thermal Defects:
 Maximum Framing Factor 8%

« Ratchet up Air Tightness
(1-2 ACH50 instead of 1.5-3 ACH50)
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U.S. DEPARTMENT OF Energy Efﬁcienc}r &

Info rmed Buyers TR ENERGY Renewable Energy

Informed S| [AYETECH Diszisiar
Homebuyers IGNIBSHCS ' RESISINGE

...will know a lot more about | : _' r@

Advanced $ LN s
Windows T sl
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U.S. DEPARTMENT OF EFIEFQ}" E’f'ﬁf_';ier‘u::",,ur &

Why Advanced WlndOWS ENERGY Renewable Energy

Informed i Disei] Off-Siie
Homebuyers ziniel Dizierosiics Producijor) RESISIliCE

Window _ :
15% of Wall R-Value with Windows

Wall Area w/Varied Wall Insulation Levels

-Value R- 18 R- 39 R- 60

0.20 R-5 R-23
0.15 R-5 R-23 R-28
0.10 R-5.5 R-27 R-34

* In Cold Climates

* 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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Info rmed Buyers TR ENERGY Renewable Energy

Informed [HIVETECHD Diszisier
Homebuyers : Resistanes

...will know a lot more about

Advanced

Windows
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FUture ZERH REQUIrememS ENERGY Renewable Energy

Informed Felt Datsetion Off-Siie SISt
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!

High-R Windows:

* R-3 Climate Zones 1-3
* R-5 Climate Zones 4-5
 R-7 Climate Zones 6-8
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Informed BuyerS LR ENERGY Renewable Energy
Informed it Dt oliESIt Djszisiar
Homebuyers el EONOSHES : RESISICE

...will know a lot more about

Moisture

Risks
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Info rmed Buyers TR ENERGY Renewable Energy

Informed
Homebuyers

...will know a lot more about

Moisture
RIsSks
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FUture ZERH ReqU|rementS EﬁFE":REéY Renewable Energy

Informed Felt Datsetion Off-Siie ISESIE
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!

Moisture Management:

« Capillary Break Between
Footing and Foundation Stem Wall

« Mandate Low-Risk Wall Assemblies

(e.g., IRC Assemblies with Exterior Insulation or
Systems Built Walls such as SIPs, ICFs, ICPs, etc.)
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Info rmed Buyers TR ENERGY Renewable Energy

Informed
Homebuyers

...will know a lot more about

Health

LS

Air quality is Good

@ 50 & 250°C &

TVOC Humidity Y
@ 150 @ 64% &
+

2015-03-08 23:53:01 MEASURED [}
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FUture ZERH REQUIremeﬂtS EﬁFE":REéFY Renewable Energy

Informed Felt Datsetion Off-Siie [SESie
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!

|IAQ Measures:

« HRV or ERV in Cold Climates

 ERV In Humid Climates

» High-Capture Efficiency Kitchen Exhaust
« Smart Ventilation w/On-Board Diagnostics
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Informed BuyerS .. ENERGY Renewable Energy
Informed el Deatgeijor OESIILE Diszisiar
Homebuyers ziriel Diziejriositics Procluetion RESISIClCE

..will know a lot more about True Cost
Monthly

True Cost A EL

| 9’
CODE
Monthly Monthly
Mortgage @ Mortgage
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Informed Buyers .. ENERGY Renewable Energy

Informed i OIIESIE Jisizisit
Homebuyers ziniel Dizierosiics Producijor) RESISIliCE

Average 30-Year Savings
$140.000 All Tour of Zero Homes 2013-2017

$121,706 ~$108,000

$115,622

$120,000

| B 8 5 N N BN BN N N | _-M---—--- N I
$100,000
$80,000
$61,179 $66,766

$60,000 ’
$40,000
$20,000
$0

MF

Affordable Custom Production
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FUtU I'e ZE R H OppOl’tU n |ty EﬁFETRE&Y Renewable Energy

Informed Felt Datsetion Off-Sjte ISESIE
Homebuyers ziriel Dizigjriosiics Proclueciior) RESISIICE!
Engage Transaction Players:

* Underwriters
(Reduced Interest Rates, EEMS)

* Insurance Companies
(Reduced Cost Insurance)

« Appraisal Associations
(Training and Tools for Appraisers)

« State Housing Agencies
(Qualified Action Plan Incentives)
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Fault Detection and Diagnostics... ENERGY | renewable Energy

Iniforneel Fault Detection TESIt
rlofsouyers and Diagnostics Dreelijei

...will drive ComfortGuard :=
=)
|

| 5
Problem Free l -

s e
f@ Heating Efficiency !

H VA‘ et LIVEDATA | EQu

Contractor Detalls

Name & Ant .
Heating and Ceoling ‘- 43 62
Service Professional

THERNOBTAY
Address =]
12345 South Main Steet
SB-ﬂf Louls MO 53‘,0] | A OUTSDE AR TEMPERATURE
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Fault Detection and DiagnosticS  ENERGY | Ronewabio Enoray

Informeel Fault Detection Dijszisiar
rlofmsouyers and Diagnostics ‘ RESISINGE

Health Comfort
+

ol
——"L
= v
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FUture ZERH ReqU|rementS EﬁFE":REéFY Renewable Energy

Informee Fault Detection Off-Site
rlorsouyers and Diagnostics Proclucijor) RESISIliCE

Quality HVAC:

* Fault Detection and Diagnostics

* High-Efficiency HVAC

 Variable Capacity HVAC

* Integrated RH Control

« Smart Optimized Comfort Control Systems
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Housing: Low Productivity ENERGY | renovasie Enerey

Informeel Off-Site [SElSHA
rlornsouyars ziniel Dizie)nosiics Production RESISINGE

Labor Productivity Index

180%

All Non-Farm Industries +76%

140%

3X

100%

60% Construction Industry -28%
(0)
1984 5000

Sources: U.S. Bureau of Labor Statistics, U.S. Dept. of Commerce
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Housing: Glacial Innovation ENERGY | Renewable Energy

Off-Site

INTONIITEG Fault Dataetjor

|
rlornaouyers siniel Dizie)riosies Production

1877: Wood Frame House, Omaha, NE 2015: Typical Wood Frame Structure
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Housing: Visibly Poor Waste ENERGY | rercratie vy

Iniformeel | lor Off-Site
rlofnsouyers Production
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Why Off-Site Production ENERGY

Iriferrrnecl Fault Deataetjor)

Off-Site
rlofmsouyers ziriel Dizigjriosiics Production

Trade Partner:
 Avallability

« Quality

* Training

* Cost

* Productivity

e \Waste
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Energy Efficiency &
Renewable Energy

Buildings.Energy.gov
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FUtU I'e ZERH OppOrtunlty ENERGY Renewable Energy
Informeel Felt Datsetion Off-Site iszisgis
rlofmsouyers ziriel Dizigjriosiics Production RESISIICE!

Integrate w/Off-Site Production:
 Kit Manufacturers

« Panelization Manufacturers

* Modular Manufacturers

Buildings.Energy.gov
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Disaster Resistance ENERGY | Renewable Energy

Disaster
Resistance

4 Map | Satelite
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Disaster Resistance ENERGY | renewable Energy

Disaster
Resistance

et S . == olver:
g — sl

= "i‘._“ ‘3: - -‘*—.l;‘-:, &
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4 |
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Eurricane Hayvey Aftermath: Houston;
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Disaster Resistance ENERGY | Renewable Energy

Informeel e Dearzetjor Disaster
ars tlor Resistance

»

KSR S
LTI

~ Hurricane Ir h: Homestea

W "";..- ,. V = -‘ %o . otep A
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DIS&Ster ReSIStaﬂCe ENERGY Renewable Energy
Iriforeneel Falt Datsetjor) Off-Siis

Disaster
FlofeOuyers ziriel Dizigjriosiics Procluction Resistance

Insurance Cost

Relative to Base Flood Elevation (BFE)

Premium at Premium at Premium at
4 Ft. Below BFE BFE 3 Ft. Above BFE
$9,500/year $1,410/year $427/year
$95,000/ 10 Years $14,100/ 10 Years $4,270/ 10 Years
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Disaster Resistance ENERGY | renewable Energy

Iniforneel i Datgei Disaster
rlornsouyars ziriel Dizigjriosiics Proclucijor) Resistance

Wilmington, NC FORTIFIED Discount Sheet

Protect and Save by
Choosing a FORTIFIED Home"

FORTIFIED
Sesign and ¢ en esilience ar
Sedtvwr Wwperio 3 tropsec 2 and luaricanes
The FORTIFIED N o
Rronee. Silves and Gold - that bald 'rr\hw' Vb

FORTIFIED offers
INSURANCE DISCOUNTS: 6% - 8% *

homeowners

several
Tar Muntimiaes Lhw rink of wator getiing ireto e fome

opportunities R O Uhe rooT EERCTING. Bow tha Wiklhe

to increase the
strength of their

: INSURANCE DIscounTs: 13% - 15%*
investment.

SILVER: STRENGTHEN THE WINDOWS & DOORS

P irryiaes the ik ¢
Canle ..,4|~Jr lln n
u..n.u W Wates Qerning ir

INSURANCE DIScOunTs: 16% - 19%*

bom 1. HAth that ties the soof 10 walks

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



U.S. DEPARTMENT OF EFIEFQ}" EfﬁCiEF‘IC}" &

FUture ZERH REQUIrememS ENERGY Renewable Energy
INTOHNEN Fault Deiscijor) Cff=Sjie Disaster
rlofmsouyers ziriel Dizigjriosiics Procluction Resistance

Disaster Resistance:
e ‘Fortified Homes’ Certification

* Integrated Pest Management
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QUGStIOﬂSO ENERGY Renewable Energy

Thank You

>

ZERO

ENERGY READY HOME
UK DEFARTMENT OF ENFRGY

"

For More Information:

https://buildings.energy.gov/zero/

https.//energy.gov/eere/buildings/zero-energy-buildings
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