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Building America Business Case Renewable Energy

Building America Fills Market Need for a

High-Performance Homes
HUB of Innovation

®

Buildin ﬁ
AMERICA

U.S. Department of Energy
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Building America Business Case Energy Efficiency &
Residential Energy Use Significant Renewable Energy
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Building America Business Case s. oerarTwent oF | Energy Efficiency &

uU.s
EN ERGY Renewable Energy

Housing Industry Economic Impact
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Housing

1 0% Services
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Residential
Construction

Housing Sector Percent of GNP
Source: NAHB data through Q1 2012
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Building America Business Case Energy Efficiency &

Renewable Energy

Home Energy Economic Impact

~$2,200: Average Annual Household Energy Bill

>11 3,000,000 DOE Housing Units in America
>$240 Billion: Amount spent on home utility bills

per year.

>$1 20 Billion: Avaiiable to the economy

if we make our houses 50% more efficient
(i.e., President SOTU address)
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Building America Business Case Energy Efficiency &

Housing Underinvests in R&D Renawabla Energy

R&D Investment as a % of Revenue

4%
3%
2%
1%

Corporate Housing
America Industry
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Building America Business Case Energy Efficiency &

Renewable Energy

Value Proposition

$2,200 Average Annual Household Energy Bill
$1 ,1 00 Annual value of 50% Savings

<$20M: poE Building America R&D Budget

~200M: us. Taxpayers

Annual Cost per Taxpayer less than:
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Purpose & Objectives ENERGY | 5% Sificenoy &

Renewable Energy

Problem Statement: Low industry R&D investments and System-level risks
and barriers slow the rate of energy innovation in the residential building sector.

Alfred Hicks, NREL

9 | Building Technologies Office eere.energy.gov



Purpose & Objectives ENERGY | ey finceney &

Renewable Energy

Project Focus: Building America focuses on “whole house” system-level research
required to resolve early market entry barriers to innovation.

BTO Portfolio Element
~ Appliance, Equipment
& Building Standards
zmzau. mw@
U.S. Depgment of Energy
il Emerging Technologies

Research to develop
Integrated Residential System Innovations

that deliver 50% Whole House Savings

10 | Building Technologies Office eere.energy.gov



Energy Efficiency &

Renewable Energy

Approach/Project Management




Building America Strategy:

.S. DEPARTMENT OF Energy Efficiency &

Research to Market Transformation ENERGY | renewable Energy

Product
Development

Program
Management

Sales

Research

Manage Strategic

Customer

Impact Customer

: focused based
Create sfiective Solution £ -4 Market
Innovation Center Deljve ry

Culture Systems

CHALLENGE

HOME

AENERGY STAR

AR S

U.S. Department of Energy

<
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.S. DEPARTMENT OF Energy Efficiency &

Market Transformation Process ENERGY | ronosatio Enony

Codes
Drive ENERGY
STAR spec

' ENERGY STAR
~ Drives code
- changes, market

ENERGY ENERGY ENERGY ENERGY
STAR v1 STAR v2 STAR v3 STAR v4

* Builders Challenge Builders  DOE  DOE
- ENERGY STAR Next Challenge Challenge hallenge
- Gen Farm System v1 Home Home v2

Building America I Building Building Building
- Develop & demo America America America America
~ Solutions Phase 1 Phase 2 Phase 3 Phase 4
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Market Transformation Results Energy Efficiency &

Renewable Energy
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Building America Objectives ENERGY | moraon s

1.Efficiency

— Thermal Enclosure (“Envelope”)
— Low-Load HVAC
— Efficient Components

2.Performance

— Comfort

— Health

—  Durability

— Renewable Readiness/Integration
— Water Conservation

— Disaster Resistance

15 | Building Technologies Office eere.energy.gov



U.S. DEPARTMENT OF Energy Efﬂciency &

BUlldlng AmerICa GOa| ENERGY Renewable Energy

Goal:
High-Performance ZNER

Zero Net-Energy Ready New/Exist.
New & Existing Homes Home

v

Energy Star
Certified
Minimum New Home
Code
New Home

Typical
Existing
Home
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U.S. DEPARTMENT OF Energy Efficiency &

Building America Technology Path ENERGY | renewabie Energy
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Goal:

High-Performance ZNER
Zero Net-Energy Ready New/Exist.
New & Existing Homes Home

Thermal Load § Thermal Load ® Thermal Load
2000 - 2010 2010 - 2020
Thermal Thermal Encl. f§_Thermal Encl.
Enclosure Water Man. Water Man.

Ventilat'n/IAQ

Low-Load
Low-Load HVAC

Ventilat'n/IAQ

HVAC Eff. Comps./
Water Man. Eff. Comps/ MEL’s

MEL’s
Durability

Durability

Infrastructure

Ventilat’'n/IAQ ure 5
Developl nent EVEIODI nent

Low-Load Bldg. Integr. Bldg. Integr.
HVAC Renewables Renewables

eere.energy.gov



System Research Goals ENERGY | e Effciency &

Renewable Energy

Impact of Project: Whole house system innovations, leading to
50% energy savings in new and existing homes.

I
seattie 625 [ —————Building America
Seattle Electric F Targets 50%* Whole

Phoenix Gas ouse Energy Savings

Phoenix Electric

Mew Orleans Gas
Mew Orleans Electric

Houston Gas
u Challenge Home

Houston Electric B Energy Star v3

Denver Gas B 2012 |[ECC
Denver Electric
Chicago Gas

Chicago Electric

Atlanta Gas

Atlanta Electric

50%
10% 15% 20% 25% 30% 35% 40%

Source Energy Savings Relative to 2009 IECC

2
®
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System Research Approach ENERGY | £y Effciency &

Renewable Energy

System Research Approach: Building America system research portfolio
includes four key elements (project types):

1. System Performance Mapping == Whole House Models/System Interactions

&

2. Cost/Performance Analysis =2 Least Cost Path and Performance Gaps

&

3. Whole House Field Testing === Validated Energy and Non-Energy Benefits

: 3 : 3 3

4. Cost Shared Industry R&D ===  Business Case for Early Market Delivery

19 | Building Technologies Office eere.energy.gov



System Research Approach ENERGY | £y Effciency &

Renewable Energy

.
| | System Early :
Research: . Market Implementation . Dgplgyment
I 50% Savings Delivery Tools Initiatives
System
Industry R&D Innovations ﬁAéLIEyIGIEE

Partnerships

|
|
|
| I
| I
I |
I ) | Q
I ‘Bm‘ﬁi'n % System Test, I U.S. DEPARTMENT OF ENERGY
| AHERCh e Evaluation, & | »
I Performance | L . Bette
| National Validation | Building America Ejﬁﬁ!!ﬁ!;:ggs
I 2 | | Solution Center
: Research Catalyst Point: : .g 7 ENERGY STAR
| Market Leaders I
| Accept System | IECC Codes
| Risks* vs. Benefits |

*Rlsks that limit broad market acceptance include issues with durability, reliability, and costs

The residential program is grounded on technology and systems research. This research is
translated into implementation tools to make solutions accessible to practitioners. Finally,
deployment initiatives promote speed and scale to successfully transform the market.
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System Research Approach ENERGY | £y Effciency &

Renewable Energy

Key Issues: Key system research issues include moisture management and
cladding attachment in high R wall systems and development of low load HVAC
and distribution systems for homes with 50% smaller loads than current homes.

Vapor Retarder Definitions

The 2009 IRC R601.3 gives the following
definitions and examples for vapor
retarder classes:

ciss | Dtiton | Eampies |

| <0.1perm Sheet polyethylene,
sheet metal, non-
perforated aluminum
foil, foil-faced
insulation sheathing

Il >0.1to Kraft-faced

< 1.0 perm fiberglass batts or
low-perm paint,
unfaced expanded
polystyrene,
fiber-faced
polyisocyanurate

Il > 1.0 perms | Latex or enamel paint

21 | Building Technologies Office eere.energy.gov



System Research Approach ENERGY | £y Effciency &

Renewable Energy

Distinctive Characteristics: Using a system approach, Building America analyzes
tradeoffs to maximize incremental value & minimize incremental cost.

6 ton AC
2200 / SEER 13

T 2100 Bo—————— Systems approach
- J— \\w out-performs single
@ $3000 cost reduction measure approach
@ 1900
; l
- 1800
9
@ .
N s 3 ton AC
> 1600 SEER 18
3 |
2 1500 l

1400

0 10 20 30 40 50

Energy Savings (%)
Phoenix, 2500 ft2, 2-story,
~*=PVonly ~#-Insulation only Least Cost $9000 first cost increase.
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Building America Project Portfolio:

.S. DEPARTMENT OF Energy Efficiency &

201 2 funded prOJectS _ ENERGY Renewable Energy

by Sector by Climate

m Marine
= Both Humid
m Hot/Dry
New = Mixed
m Retrofit " Cold
® None
by House Type
by Scale
® Individual
= Al Measures
HUD Test Houses
m MF
m SF Hm Test

Communities
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Targeted Innovation Gaps - 2013 ENERGY | 5reroy Effciency &

Renewable Energy

Unspecifed Innovation / Admin

Research Tools

Building Science Solutions

Assured Health and Safety

Energy Efficient Components

High-Performance Home Solutions

New Homes Whole-House Packages

Whole-House Program Support

Existing Homes Whole-House Packages

Informing Codes/Standards Process

Informing Transaction Process

Educating Professionals Unfunded or underfunded
. innovation areas
High-Performance Home Metrics | | |

- 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500
FY13 Project Proposals ($000)
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Building America Strategy:

.S. DEPARTMENT OF Energy Efficiency &

Market Delivery of Proven Innovations ENERGY | Renewable Energy

World Class Building Systems Research

Building America Solution Center
BASC.energy.gov

http://www1.eere.energy.gov/buildings/residential/ba_solution_center.html

25 | Building Technologies Office eere.energy.gov



http://www1.eere.energy.gov/buildings/residential/ba_solution_center.html
http://www1.eere.energy.gov/buildings/residential/ba_solution_center.html

U.S. DEPARTMENT OF Energy Efficiency &

PrOJeCt Plan & SChedUIe ENERGY Renewable Energy

Project original initiation date: 1/1/2010
Project planned completion, 30% savings: 12/31/2014
Project planned completion, 50% savings: 12/31/2020

Summary

Team Re-competition/Strategy Updates

- Work completed

Active Task
Milestones & Deliverables (Original Plan)

|Mi|estones & Deliverables (Actual)
FY2014

FY2012 FY2013

—Q4 (Jul-Sep)
—Q1 (Octt-Dec)
—Q2 (Jan-Mar)
—Q3 (Apr-Jun)
—Q4 (Jul-Sep)

—Q1 (Octt-Dec)
L 1Q2 (Jan-Mar)
—Q3 (Apr-Jun)
—Q4 (Jul-Sep)
—Q1 (Octt-Dec)
—Q2 (Jan-Mar)
—Q3 (Apr-Jun)

Task / Event

Project Name: Building America Research
2012 Planning Meeting: 2013 R&D Milestones

2012 Technical Update Meeting: 2012 Innovations
2012 Annual Report

2013 Planning Meeting: 2014 R&D Milestones ‘

2013 Stakeholder Meeting: Solutions for Existing Homes
2013 Project Plan: FOA Schedule and Critical Innovations plan for 50% Savings ’

Future Plans

Complete performance specifications for 30% homes
Complete high R enclosure system guidance for 30% homes

Complete low load HVAC system guidance for 30% homes ) a
Complete technology pathways report for 50% homes

26 | Building Technologies Office eere.energy.gov




.S. DEPARTMENT OF Energy Efficiency &

PrOJeCt BUdget ENERGY Renewable Energy

Project Budget

Variances: None

Cost to Date: Expenditures are on track with annual spending plan: 50%
costed at 50% point.

Additional Funding: Cost share from industry partners averages 20% of total
project cost including building materials and labor for test houses and in

kind .
FY2010 FY2011 FY2012
DOE Cost-share DOE Cost-share DOE Cost-share
$30 million $6 million $20 million $4 million $15 million $3 million

10 industry teams, 4 universities, 4 national laboratories
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Energy Efficiency &

Renewable Energy

Progress and Accomplishments




Accomplishments and Progress: u.s. oEpaRTMENT OF | Enargy Efficiency &
Proven Innovations

EN ERGY Renewable Energy

3.2:
—High-Performance—
Home Metrics

High-Performance

Home-Solu
1. Advanced 2. House-as-a-System 3. Effective 4. Infrastructure
Techs. & Practices Business Case Guidance & Tools Development

2.2: 4.1: 4.2:
Existing Homes w/ Educating Recognize Value in

Whole-House Pkgs. Professionals Transaction Proc.

29 | Building Technologies Office eere.energy.gov



Accomplishments and Progress:

Proven Innovations

. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

32 Top Innovation Profiles:

Ut GEFARTHENT GF

Enargy Efficiancy &
Renewable Energy

GW Robinson, a production home bullder in
Ganasvile, Flonda, worked with Bulding Ameica
b butid &l 200 units at its Cobbiefisid development
to ENERGY STAR criteria. The bullder was one
of several festured In a senes of guides produced
by Buikding America bo hedp bullders achieve
EMNERGY STAR with chmate-appropriate energy-
effickancy measures (Baechier et al. 2004-06).

EMERGY STAR for Homes parformance
metrics gawve evidence of a profound impact
on our nation’s housing: in 2011 alone 30% of
builders (8,500 builder partners) built over 13
millicn ENERGY STAR homes that deliverad
523 hillion in energy cost savings and avoided
210 milllion tons of green-house emissions.
Strong technical underpinnings from Eulldlng
America have been critical to this suc

'\ﬁk BUILDING AMERICA
” TOP INNOVATIONS

Recognizing Top innovations in Buiding

p
to the reskdential new construction and
remodeling Industry. As 3 national center
Tor warld-Class research, Bullding America
funds Integrated research In markst-
ready technology solutions through
oltaborative partnerships between

ding and ing) Industry leaders,
natioralty recognized bullding sclentists,
and the national aboratories. Bullding
America Top Innovation Awan
those projects that have had
ranstorming Impact on the new and
t housing Industries on the road to
high-performance homes.
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BUILDING TECHNOLOGIES PROGRAM

BUILDING A
‘HALL OF F,
INNOVATIONS

2 HGUSE'AS'A'SYSEEM Business Case
2.3 Program Support

ENERGY STAR
for Homes Support

ENERGY STAR for Homes, with crifical support from DOE's Buliding America
program, has been transformative, leading the LS. housing Industry to high-
performance homes and driving the development of a national Home Energy
Rating System (HERS) Infrastructure.

EMERGY STAR is a joint program of the ULS. Environmental Protection
Agency (EPA) and DOE, helping U.S. citizens save money and protect the
environment through energy-efficient products and practices. Through ENERGY
STAR for New Homes, the DOE and EPA have worked to increase the energy
efficiency of the nation’s new homes (EPA 2012a). More than 127,000 new homes
earned the ENERGY STAR in 2011, bringing the total number of certified
homes to more than 1.3 million (EPA 2012a).

E GY STAR for new homes was first offered late in 1995, At that time, the
ENERGY STAR guidelines targeted “low-hanging fruit.” improvements such as high-
performance windows, improved air sealing, tightly sealed ducts, and efficient heating
and cooling equipment. Homes qualified to ENERGY STAR for Homes Version 1
were 30%% more efficient than a home built to the 1993 Model Energy Code (MEC).
These initial guidelines stayed in effect for 10 years, with some regional modifications
to reflect more rigorous local codes or construction practices (EPA 201 2a).

The development of a national Home Energy Rating System infrastructure was
a major by-product of ENERGY STAR for Homes during the initial Version

1 specification phase. When EPA first introduced ENERGY STAR for homes,
the HERS industry had just started and was not ready to support a national
program. The Building America Program stepped in to fill this critical gap with
much needed technical support by deploying research teams to work directly
with the nation’s leading builders to develop energy-efficiency innovations. These
teams successtully engaged hundreds of builders to join ENERGY STAR for
Homes. This sarly support proved to be the critical jump start needed to build
ENERGY STARS initial momentum while allowing the HERS industry time to
mature. Thus, Building America and ENERGY STAR dovetailed perfectly to help
transform the building industry to energy-efficient building practices (EPA 2005).

In 2006, EPA developed more stringent guidelines (ENERGY STAR Version 2).
The updated guidelines addad a Thermal Bypass Checklist, right-sized HVAC systems,
and use of efficient lighting and appliances. These guidelines were substantially derived

BUILDING AMERICA TOP INNOVATIONS "HALL OF FAME' PROFILE

from best practices advocated by Building America. They became effective on
January 1, 2007, and the Thermal Bypass Checklist soon after was substantially
adopted in the 2009 International Energy Conservation Code (IECC).

In response to increasing code requirements and improving construction
practices, EPA released a third-generation of guidelines (ENERGY STAR for
Homes Version 3) that took full effect on July 1, 201 2. Homes built to ENERGY
STAR for Homes Version 3 arc approximately 1% more efficient than those
built to the 2009 IECC. More importantly, these latest specifications ensure
comprehensive building science with detailed checklists substantially informed
by Building America rescarch. In addition, DOE is teaming with EPA by making
the vast expertise of Building America research teams available for ongoing
guidance on the wide array of technical issues and questions required

to maintain these specifications.

In October 2010, DOE began developing the 2012 specifications for the DOE
Challenge Home in coordination with EPA. The goal was to fully align the

old Builders Challenge program with ENERGY STAR for Homes to ensure a
unified federal government voice and process for promoting advanced building
science. DOE envisions the effort as an opportunity to “road -test building
science measures targeted for the next new homes specification” while providing
an opportunity to “promulgate technologies and best practices successfully
established in their Building America rescarch program™ (EPA 2010).

Buliding Amarks | Bulding Amarica Bulding amarica provides

P Varsdon 3
verfication and | Uncarpinnings b
racrukmart thermal bypasz _» -
o jump-start checkiit i &

EMERGY varsicn 1 Versknz _®

On the road to 1.3 millon
ENERGY 5TAR labeled homes,
Bullding America has provided
critical technical underpinnings
and program support.

Building
Americ

B.llldlng Armerica, DOE Cl'dlenge Home, and EMERGY STAR for Homes are examples of
rk together s a systemn, creating a highly effective
rra'het transformation plocess that culminates In code adoption of new Nnovations.

orerfif.

ENERGY STAR
HOMES

More then 12 millon hormes
riatiomwide have earned the ENERGY
STAR label, as of March 2012,
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.S. DEPARTMENT OF Energy Efficiency &

Accomplishments and Progress ENERGY | roncreoio try

Since 1995, Building America Innovations have resulted in approximately
0.32-0.80 quads of cumulative energy savings for U.S. homeowners and
continue to grow each year (new construction market impacts only).

Cumulative Energy Savings Estimates
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These energy savings correspond to a cumulative utility cost savings of
approximately $6.3-$15.8 Billion.*
* Based on 1990-2015 estimates from 2011Building Energy Data Book, Table 2.3.1
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U.S. DEPARTMENT OF Energy Efficiency &

Accomplishments and Progress ENERGY | rononablo Enorgy

“Builders do not have the technical resources to evaluate manufacturer’s
claims. Building America is the only source of independent research on
new technologies. Adoption of BA research has provided real benefits to
our customers.” Building America Industry Partner (Top 10 Builder)

System Cost/Performance Validation of delivered system energy savings
Analysis, System Performance and non-energy* costs and benefits
Maps and Field Studies

Performance Feedback to Increased system reliability and performance

Research Partners
Reduced system risks and costs

Knowledge Outreach:

Technical support for codes and
standards, development of supply Accelerated market delivery of buildings as

chains, performance rating, and systems
building science education
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.S. DEPARTMENT OF Energy Efficiency &

Accomplishments and Progress ENERGY | roncreoio try

Progress on Goals: The project is on track to produce validated energy systems
that deliver 30% energy savings by 2015 and 50% energy savings by 2020.

(o))
o

un
o

o
o

w
o

N
o

[
o

Delivered Source Energy
Savings (% relative to base)

o

FY2013 FY2015 FY2017 FY2020
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Energy Efficiency &

Example: Duct System Innovation Ronouable Enoy

Ducts in Conditioned Space:

Building America provided
proven solutions for locating
ducts in conditioned space that
are being adopted by builders
across the country.

*~8 — 15% savings on air conditioning bills

*1,000’s of homes

34 | Building Technologies Office eere.energy.gov



. DEPARTMENT OF Energy Efficiency &

Example: Duct System Innovation ENERGY |rowcssie troy

Ducts in

Conditioned @ @

Building America
developed and Ducts in unvented attic Ducts in dropped ceiling

demonstrated 6 @

different cost- @
effective solutions

for locating ducts ZeNAaNma Y
InSIde Condltloned Ducts in modified truss Ducts between floors

space. All are in attic
being adopted by @ @

builders across the _,i'q_
country.
Ducts in vented attic

Ducts in unvented crawl space
or basement

m—— [NSUlatioN
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U.S. DEPARTMENT OF Energy Efficiency &

Example: Duct System Innovation ENERGY | renewable Energy

Figure 20. Ductwork well-sealed to sheetrock Figure 21. Rigid insulation inserted under
with ccSPF ductwork to serve as a substrate and provide
insulating value

Figure 22. Varying thickness of ccSPF and Figure 23. Varying application thicknesses
interference from cross bracing shown on rectangular (left) and round (right)
ducts




Example: WH Retrofit System Innovation Energy Efficiency &

Renewable Energy

Phased
Deep Energy Retrofits:

Building America is currently
investigating strategies for @&
phased whole house retrofits
to achieve deep energy
savings (>50%).

* Parker residence achieved “Net Positive” in

2012, through incremental cost effective retrofits
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Example: WH Retrofit System Innovation  ENERGY | £ Efftency &

Renewable Energy

Source Energy & Retrofit History for Parker Family
Electricity and Natural Gas
Cocoa Beach, 1989 -2011
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Accomplishments and Progress

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Awards/ Recog NItION: Annual innovation awards were initiated in 2012 and
32 innovations were awarded. 10-20 additional innovation awards are expected each

year.

'-\ ); BUILDING AMERICA

“ TOP INNOVATIONS

Recognizing Top Innovations
in Building Science

1.

Advanced
Technologies
& Practices

Building Science
Solutions

Energy Efficient
Components

Assured
Health and Safety

2.
House-as-a-
System
Business Case

Mew Homes
w/Whole-House
Packages

Existing Homes w/
Whole-House
Packages

Whole-House
Program Support

3.
Effective
uvidance and
Tools

High-Performance
Home Sclutions

High-Performance
Home hMetrics

Research Tools

4.

Infrastructure
Development

Educating
Professionals

Recognizing Value
in Transaction
Process

Infarming
Code/Standards

Frocess

http://www1.eere.energy.gov/buildings/residential/ba_innovations.html
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Energy Efficiency &

Renewable Energy

Collaborations, Tech Transfer,

and Market Impact




Project Integration, Collaboration &

U.S. DEPARTMENT OF

= Effici &
Market Impact ENERGY | Rencwable Energy

Partners, Subcontractors, and Collaborators:

mt‘ﬁi’amw Industry Research Teams

U.S. Department of Energy

"
_ZBARA ARIES

Collaborative

@NorthernSTAR
Alliance for
Residential
Building Building
Innovation Science
Corporation

: A
IBACOS  [naue [PARR

The Partnership
for Advanced
Residential Retrofit

+
National Labs: NREL, PNNL, ORNL, PNNL

http://www1.eere.energy.gov/buildings/residential/ba research.html
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Deployment Program Partnerships:
 DOE Challenge Home & Energy Star:

All new construction projects

 Home Performance w/Energy Star: 13
Projects (BSC, FSEC, IBACOS, HDMEPERFORIVIANCEWITH
NAHBRC, PARR)

» Better Buildings Neighborhood
Partnership grantees: 3 projects (FSEC) H:IBetter

 Better Buildings Challenge: 6 projects Bmldmgs
(IBACOS)

« Home Energy Score Pilots: 5 projects
(DEG, FSEC, IBACOS)

* Weatherization Assistance Program: 3
projects (DEG, UMN)
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Technology Transfer, Deployment, Market Impact: Building science

knowledge is integrated into real world projects and the Building America Solution
Center

ENVIRONMENTS F()R

BUI LDING P ———
SCIENCE Fact Sheet

IT’S ALL ABOUT BUILDING Energy Efficiency Zero Net Energy Program
A BETTER, GREENER HOME.

M{;ih\’?el jomes'
NET GOODBYE UTILITY BILLS.
ZERO Our Net Zero homes provide some of the best perks to living in a
e OIne& o beautiful Meritage home-improved energy savings, comfort and health.
EVOLUTIO And, best of all, the possibility of never paying a utility bill again.

Caring since 1881

What Is SheaXero?

SheaXero is a state-of-the-art package, available for a limited
time at no extra cost, which combines a solar power system with
energy-efficient features to eliminate your electric bill.

No bills. No gimmicks. No kidding.
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Next Steps and Future Plans:

« Future research will focus on developing the innovations required to deliver 50%
savings and enable net zero energy ready homes at community-scale.

 AFOAwill be issued by DOE in October, 2014 to select the industry research
teams for 2015-2020.

Nation
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gt Assessor Property Records Search
< . Jefferson County, Colorado

Floor Area,
Bedrooms,

elect a
-""‘" Foundation Type
Address | Parcel ID ' S,\flt‘:‘%"'e'f l Rﬁﬁfnptt)g’r" ' Year Built

Welcome to the Jefferson County Property Record System

Monthly Bills
High-Interval Meter Data

Data for Automated Calibration
and/or Inverse Modeling

Data-Driven,

Physics-Based

Simulation and ]
Optimization Community scale

Footprint, Software opti mization

Orientation

& Shading Community scale

energy savings
Drive-By Infrared potential
Themographic Imagery

Targeted deployment at
scale

Thermal
Properties &
Geometry
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