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Welcome to New Risk Reality ENERGY | Renewable Energy

EUI Improvement in Code
(1975 E 100) (1975-2015)

it
AMERICA i
U.S. Department of Energy
--------------------------------------- 8%
Risk Zone -

2012 2015

IECC |IECC

40 :
1970 2015

Image Basis: Building Energy Codes Program: National Benefits Assessment, 1992-2040,
https://www.energycodes.gov/sites/default/files/documents/BenefitsReport_Final_March20142.pdf
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Risk Driver: + |Insulation
Advanced + Windows

Enclosure + Air Sealing

Rigorous Codes
<HERS Scores




Why Zero Energy Ready Home is Affordable

1. Affordability Questions
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s a Home Affordable if it Doesn't: ror | Energy Efficiency &

Provide Full Water Protection ENERGY | Renewable Energy

Water Managed:
Roofs

Walls/
Openings

Site/
Foundation

Materials

Risk Driver: Outcome: Moisture Risk:
Advanced Colder Surfaces More Wetting

Enclosure Less Drying Potential




s a Home Affordable if it Doesn't: ror | Energy Efficiency &

Ensure Comfort ENERGY | renewable Energy

HVAC QI:

Right-Sizing/
Var. Speed

Ducts Iin
Cond. Space

Proper
Installation

Complete

Risk Driver: Outcome: Comfort Risk:

Advanced = Low Loads, >MRT Control <Mixing

Enclosure |, <Air Flow, >Swing Seasons |, <RH Control




s a Home Affordable if it Doesn't: ror | Energy Efficiency &

ENERGY Renewable Energy

Protect Occupant Health

Comprehensive
IAQ System:

Source
Control

Fresh Air
System
High-Capture
Filtration

Risk Driver: Outcome: IAQ Risk:
Advanced Less Air More

Enclosure Exchange Contaminants



Is a Home Affordable if it Doesn’t:
Protect Future Value

~ . | Energy Efficiency &

ENERGY Renewable Energy

Future Code
Enclosure:

>Air Tightness
>Window Eff.
>|nsulation

Risk Driver: Outcome: Investment Risk:

Optimized 3-Year Near-Term
Enclosure Code Cycle Obsolescence



s a Home Affordable if it Doesn't: or | Energy Efficiency &

ENERGY Renewable Energy

‘ I ENERGY STAR

- Components:
é JL J I Equipment
ol

Lighting
Appliances

Risk Driver: Outcome: Efficiency Risk:
Optimized Heating/Cooling Components

Minimize Energy Bills

Fans

Enclosure = <50% Load Energy Use



s a Home Affordable if it Doesn’t;

Provide a Path to Zero Energy Bills ENERGY | renciai e

Energy Efficiency &

Solar Ready:

\, Structural Calcs
Conduit for
Wiring

BOS Space

.l Extra Circuit

Breakers

Risk Driver: Outcome: Solar Ready Risk:
Optimized Ultra-Low HVAC Zero

Enclosure Eff. Components Ready



ZERH Spec = Affordability

T OF

U.5. DEPARTMEMN

Energy Efficiency &
Renewable Energy

@lelilsalkZTe
Enclosure
System

Water
Protection
System

Optimized | Complete | Efficient Solar
Comfort IAQ Comps Ready
System System | System | System

Six Complete Risk Management Systems
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ZERH Spec = Clear Definition ENERGY | renowaole Eneray

High-performance home, so energy efficient,
all or most annual energy consumption
can be offset by renewable energy.



Why Zero Energy Ready Home is Affordable

2. Affordability Informed
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Informed HOmebuyer CatalySt ENERGY Renewable Energy

(U

WHE 2 el

]
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Cheap IR CameraS ENERGY Renewable Energy

|
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MOblIe IR CameraS ENERGY Renewable Energy

Essess
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DrOne IR CameraS ENERGY Renewable Energy
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U.S. DEPARTMENT OF Energy Efﬁ.[;ier‘n;j,‘_yr &

AlrbOrne IR CameraS ENERGY Renewable Energy

A MyHEAT @ Case Studies  Technology FAQ SignUp Donate Data More ..

Energy made visible.

Make changes at home today that will
have a global impact tomorrow.

SELECTYOURCITY Vv LEARN MORE

‘?}\
é‘

K,//
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Energy Efficiency &
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. Un-heated 3 -
| vacant housmg e '

~
.,
.
— .

Poorly insulated housing

Satellite IR Cameras ENERGY

with varying
degrees of heat Ioss

R 2 e\
Well insulated occupied

housing with heat loss visible
through the chimney flues




Citywide IR Programs

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

S0
CITY OF

VANCOUVER

Green Your

Wancouwer

How to ... Search......
About Parks, Recreation, Home, Property, and People and Strests and Dioing
Government Vanoouver and Culture Development Programs Transportation Business

Hame = Green Wanooawer - How you Can ga grssn = Frograms 1o help reduce your footpeing = &b homiz > Thermal imaging program

Green Vancouver

[+ Gresnest City Action Plan

I+ Renewsble City Strategy:
our future to 2060

[+ Zero Wasie WVancouwer

[+ Climate Change
Adaptation Strategy

[+ Meighbourhood Energy
Strategy

4 How you can go green

4 Programs fo help
reduce your footprint

d At home

[+ Smart Thermosiat
Filat Pragram

Thermal Imaging
program

At work

Thermal Imaging program EO@aa

e launched a thermal imaging pilot program in January ta help homeowners. identify
energy loss in single family homes and to share information on energy saving incentives
that are available. We've identified five neighbourhoods B (220 KE) to participate in the
pilot. The images will be taken throughout the month of January and staff will follow-up with
homeowners later this spring.

What is a thermal image?

& thermal image is a picture of the heat that comes off of an object. Cfen in a thermal
image, when something is hot, the image is bright yellow; if something s cold, it shows up
as dark blue.

Themmal imaging is becoming an increasingly popular tool arownd the world to guickty
identify opporunitizs for ensngy efficiency upgrades to a home that will also improve
comfort and may improve healkth.

Discover your home’s energy efficiency potential

In Wancouver, 55% of all greenhouse gas (GHE) emissions come from buildings, and
detached homes sccount for 31% of all GHG emissions from buildings.

Through the Greensst City Action Plan, we are aiming to reduce emissions from existing buldings by 20% by 2020, This would eliminate
160,000 tonnes of GHGs per year - the equivalent of removing 40,000 cars from the road.
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Buyers Will Know Thermal Defects ENERGY | renewable Energy
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Buyers Will Know Thermal Defects ENERGY | renewable Energy
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Buyers Will Know Thermal Defects ENERGY
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v Energy Efficiency &

Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it minimizes the risk of

Thermal Defects

27 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market



U.5. DEPARTMENT OF

Buyers Will Know Poor Windows ENERGY

Energy Efficiency &
Renewable Energy
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Buyers Will Know Poor Windows ENERGY
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U.S. DEPARTMENT OF Energy Efficiency &

BuyerS W|” KnOW GOOd W'ﬂdOWS ENERGY Renewable Energy
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Energy Efficiency &

Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it integrates

Advanced
Windows




U.S. DEPARTMENT OF Energy Efficiency &

Buyers Will Know Moisture Problems ENERGY | renewabie Energy
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Buyers Will Know Moisture Problems




Energy Efficiency &

Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it minimizes the risk of

Moisture Defects




Py Energy Efficiency &

U.5. DEPARTMENT
ENERGY Renewable Energy

Diagnostic System:

¢ SIX Sensors
[Outdoor Condenser]
— 3 Thermal
— 2 Voltage
— 1 Current

¢« <15 Minutes Install
« $50 Hardware
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Buyers Will Know HVAC Quality ~ ENERGY | rencvabie Enevty

Diagnostic Capability:

* Charge [Low]

» Capacitor [Failed Start or Run]
* Flow [Condenser or Evaporator]
* Operation [Normal/Abnormal]
* Performance [COP]
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Buyers Will Know HVAC Quality ~ ENERGY | rencvabie Enevty

ComfortGuard

SYSTEM STATUS a
) o m—

- ! AR TEMPERATURE 2ALT o 4
1 nry W1
i S1410

k. 2™

CONTRACTOR LIVE DATA EQU

Contractor Detalls

Name O AR R
Heating and Ceoling - ‘- 43 62
Sewvice Professional

THERNOBTAY
Address IE=———]

12345 South Main Steet
Saint Louis, MO 63101
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Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it helps ensure

Quality HVAC
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Increasing Health Concerns ENERGY | ronowavie Energy

Indoor vs. Qutdoor Air Pollutants:

On average 2-9 times greater
upto 100 times greater

While Americans Spend

90% of time Indoors

Source: EPA
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- Energy Efficiency &

Increasing Health Concerns ENERGY | ronowavie Energy

“If your child doesn’t use an inhaler,
consider yourself a lucky parent because,

1in 10 children in the U.S.
suffers from asthma.”

Source: Remarks for Administrator McCarthy, Announcement of Clean Power Plan,
Washington, DC, June 2, 2014

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



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

Buyers Will Know Indoor Air Quality ENERGY | renewable Energy

l: Air Mentor

Menu & Setting

Push here for trigger a
immediate detection

Outdoor Air Quality

Air Quality Summary Index

(available when government
provide open data API)

Sensor Name
Can modify it from Setting

responsuble pollutant is Volatile Organic... Analysis & Advising info

More advising info
<5 @ 616 22.6 °C @

< @ 899@m» 57%
Latest Detection Time &
Sensor Power Status

Add Event
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U.S. DEPARTMENT OF Energy Efﬁcienc}r &

Buyers Will Know Indoor Air Quality ENERGY | renewable Energy

() Air Mentor 2015-02-05 10:10:53

Air Mentor

Y PEA Good 5
< 5 200
150
2 2 Current status: 80 |
40
The last hour average value 29 B L R R R
AlQ Is 5 ug/m3 2AM 3AM 4AM 5AM 6AM T7AM B8AM 9AM

02/05

Recommendation Actions:

Particulate Matter Temperature { Good ] African V|O|et Effects

<D 20.4 °Cwv

African Violet will bloom A ATATATAYA
throughout the year, and it has oo B AVATATATA!
Gas Pollution (=00 Humidity strong ability to reduce carbon
51 -I 53 o/ov dioxide and hold dust, It reduces

carbon dioxide concentrations i...
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Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it helps minimizes the risk of

Health Problems
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Buyers Will Know True Cost ENERGY | renewable Energy

DOE Zero Energy Ready Home
Cost Factor Estimated Benefits

Added First Cost!: 2 $1500 - $5000

Added First Cost, Amortized )
(0% 30-year fixed) T+~ SL4/month

Energy Savings ¢s0/month

(vs Code Minimum Home?

Homeowner Net + $36 - $46/month

* Lower Health Cost
Non-Energy Cost Savings < Lower Maintenance
 Greater Future Value

1. Beyond minimum code home based on a DOE ZERH Case Study for a Florida affiliate & DOE Energy & Cost Savings Analysis
2. Does not account for federal tax credits, rebates, or in-kind product or labor.
3. Based on 3 Case Studies of DOE ZERH-qualified Habitat Homes (all in FL)
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Buyers Will Know Operational Score ENERGY | renewasie Enerey

Renewable Energy

Last Summer Comparison You usad 32% MORE ealectricity than your neighbors,
Your usage last summer: May ' 10 - Sep ' 10

Eficiant o
Neinboes B78 KWh Great ©©
Al Neghbaes Good ®

YOu 2,302

P BELOW AVERAGE

1V A 100 Wast bulo Burming for 10 hours uses ¥ clowatt-houe

Who are your B All Neighbors: Soproxmately 100 occupes 1 Efficient Neighbors: The most efficiant

2 ? nearty homas that are simiar N s7e to yours 20 percont from tha Al Negnbaes' aroup
Neighbors tareg ¥ 262 5q i}

Last Month Neighborhood Comparison | Last month you used 15% LESS

electricity than your eficient neighbors.
YOUR EFFICEENCY STANCING:
- N
You 504 kwrr » | GREAT ©©
EFFICIENT G000 - ()
596
NEIGHBORS SELOW MWEPAGE
ALL NEXGHBORS 1,092 - J

* e A 100 Wt bulb buming for 10 hours uses | idowatt-hour.
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BuyerS Wl” KnOW ASSGt SCOre ENERGY Renewable Energy

" 3
Home Energy Score i s
g y More Energy
‘\,-. : 4::' / | - 150
Addr 12345 Honeysuckle Lai Home (et
 mthvimeAR 72466 " Vor DU E}_’; :;::259 1o Your
Alr conditioned 1 30
Home
120
Standard 110
New Home 100
100 90 ENERGY STAR
Home
80 85
70
| 60
50
40
30
Eﬁ‘é’v homeenergyscore.gov Assesmment type: Official Score 20
The Home Energy Score & & national raling system doveloped by the U.S, Depanmaent of Assessmont date: Feb 03, 2014 10
Enorgy. The Score reflects the energy atficiency of a home Dased on the home's structure and Score 1D 42944
P;--lh;m u:'r:lv ang m:‘ waler Systems Yh::’:n;:ﬁt::mvt; onwa;lex: the E:"':‘:ﬂ Qualfiod assessor 72101018 0
structure and systems. Recommaendations prove the energy efficency of the Horow Eneeay Scone Version: va014.4506
hotme 5 achisve o higher score sed save money w ' LCSS Enefgy )
s
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Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it optimizes

Energy Efficiency




U.S. DEPARTMENT OF EFIEFQ}" E’f'ﬁ[:ier‘n’;",,ur &

Buyers Know Trusted Performance ENERGY | renewabie Energy

( HERS® Index )
@ More Energy
Existing i::ﬁ
Homes -y
[ :(.; This Home
- ZERO PR
- ENERGY STAR ENERGY READY HOME | assive House Institute US
Zemeﬂgﬁz 0 U.S. DEPARTMENT OF ENERGY
L g~ | lessEnergy iJ

o

NAHB

RESEARCH
CENTER

cveivs ) FORTIFIED

GREEN
APPROVED
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Buyers Know Trusted Performance ENERGY | renewable Energy
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Zero Ready for Informed Buyers... ENERGY | renouaolo Enony

...because it delivers

Trusted
Performance




Why Zero Energy Ready Home is Affordable
3. Affordability Communicated
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U.S. DEPARTMENT OF Energy Efficiency &

Simple Core Message ENERGY | Renewable Energy

Zero Energy Ready Home:

The Experts’ Choice

Making the Largest Purchase of a Lifetime
Just Got Easier
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U.S. DEPARTMENT OF Energy Efﬁcienc’y’ &

Slmple COre Message ENERGY Renewable Energy

1 e 7
Optimized Enhanced

K hermal Zero Energy Ready Home: oualty

Protection Assurance

For More Information:

Q www.buildings.energy.gov/zero/ lj
Ready Ready

Future Performance
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U.S. DEPARTMENT OF Energy E’f'ﬁf_';ier‘u::",,ur &

TranSIatlng ZERH Value Wlth Clarlty ENERGY Renewable Energy

Homes to the Power of ZERO

A Symbol of Excellence

HEALTHFUL ENVIRONMENT
= =

COMFORT PLUS

z I R O ADVANCED TECHNOLOGY

ENERGY READY HOME ULTRA EFFICIENT

U.S. DEPARTMENT OF ENERGY

QUALITY BUILT
What is the DOE Zero Energy
Ready Home™ Label?
it is a Symbol of Excellence for energy savings, DURABILITY
comfort, health, quality, and durability met by
a3 select group of leading builders meeting
U.S. Department of Energy Guidelines.

=

EY M DOE Zero Energy Ready Home

Whatis s Zera Ensrgy B ENERGY STAR® Certified Home

Ready Home?
1t is a high-performance home so energy I Existing Home
officient, all or most annwal energy Thaa graphic comparison chart demonstrates relative
consumption can be offset with renewable pertoemance of this DOE Zero Energy Ready Home 1o
energy. In other words, It is the Home of exiating homes (bult between 1990 and 2010) and ENERGY
the Future STAR Certified Homes. Actual performance may vary

°u N, DEPARTMENT OF

202-231-4567
NewTown@net.com
123 Msin Street, Denver, CO 245867
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Translating ZERH Value with Clarity ENERGY | renewable Energy

HEALTHFUL ENVIRONMENT
L

KEY | DOE Zero Energy Ready Home
I ENERGY STAR Home
~ Existing Home

This label indicates relative performance of
this DOE Zero Energy Ready Home to existing
E PA lndoor homes (built between 1990 and 2010) and

ENERGY STAR qualified homes. Actual
allrPLUS

performance may vary.
7 &
<

U.S. DEPARIMENT OF

ENERGY
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Translating ZERH Value with Clarity ENERGY | renewabie Energy

The Future of
Housing—Today n
Only a salect growp of the top buliders ZFBQ

n the courtry mest the extracedinary
levels of axcaience and quaity specifiad
by US. Department of Enargy guideines. A Symbol of Excellence

— Call us at:
S 303-231-4567

- U3 CEMATEENT OF
NewTown@net.com ‘ ENERGY

LEARN MORE AT: buildings.energy.gov/zero

Front Cover Inside Spread Flap Back Cover
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TranSIatlng Wlth COﬂtraSt EﬁFE":REéFY Renewable Energy

My power bill is $5.
"did pWhat’s yours?

- Heather Robbins, Garbett Homeowner




U.S. DEPARTMENT OF Energy EfﬁCiEﬂC'y’ &

Translating with Testimonials ENERGY | renewable Energy

“Our daughter couldn’t breathe
without discomfort for years.
Within two months of moving into
our new Cobblestone home

we threw away
the inhaler.

That was

priceless!”

Charly and Mary Jones,
Cobblestone Homeowner
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Energy Efficiency &

U.53. DEPARTMENT OF
ENERGY Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

ZERH & Green, Efficiency, and
Affordable Housing Programs
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DOE ZERH Eligible Building Types ENERGY | renosonie Enormy

« SF Detached
 SF Attached

« Dwelling units in any MF
building with 4 units or fewer

« Dwelling units in MF < 3 stories
above-grade

« Dwelling units in MF buildings 4
or 5 stories above-grade:

o Dwelling units occupy 2
80% occupiable SF of the
building

o Central HVAC — OK (New)
o Central DHW — OK (New)

« New Construction & Gut Rehab

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



Enterprise Green Communities & o3 pEmsmenon | Energy Efficiency &

ENERGY Renewable Energy

DOE ZERH

Enterprise Green Communities Criteria
(2015 Version):

* New Construction projects must meet .
Mandatory criteria & gain 35 “optional” \\\"/é Enf."'é%ﬁ
points to achieve EGC Certification b 1 Dcommunities®

« DOE ZERH qualifies a project for 12
optional points under 5.2B in the Energy
Efficiency section

e DOE ZERH also assures that SF and low-
rise MF projects achieve the Mandatory
ENERGY STAR Homes certification
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LEED fOr HomeS V4 & DOE ZERH ENERGY Renewable Energy
LEED v4 BD+C: Homes: ® -
* Recognizes that DOE ZERH DOE and EPA labels that help earn credits in

projects (and the embedded IAP LEED v4 BD+C: Homes

certification) can be awarded a
minimum of 26.5 points

« DOE ZERH also satisfies most
Prerequisites in Energy and
Atmosphere and Indoor
Environmental Quality categories.

ZERO

ENIRGV READV NOME

« Additional points can be earned by having a HERS Index of 56 or
better. Most DOE ZERH projects will be below this level.

* Projects must earn at least 40 points to meet the LEED certification at
the Certified level.

« ZERH points are explained in LEED Interpretation ID# 10431.

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



U.3. DEPARTMENT OF

Energy Efficiency &

Habitat for Humanity and ZERH ENERGY | renewatie Energy

1

i
’.

Habitat

for Humanity”
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DOE Zero Energy Ready Home is a us.ozeaxruent or | Energy Efficiency &
Prerequisite for PHIUS+ projects

ENERGY Renewable Energy

ENERGY STAR

ZERO ..

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY
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State LIHTC Programs and ZERH ENERGY | renewable Energy

70% of states awarded points for Energy Efficiency in their 2014 QAPs !

DOE ZERH is recognized in 2017 by the following states:
* New Jersey

* Delaware

« Ohio

« Georgia

1. Source: National Housing Trust. “Low Income Housing Tax Credits & Energy Efficiency Policies.”
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U.53. DEPARTMEN
ENERGY Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Zero Specifications
The Lift fromm ENERGY STAR Homes
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COnteXt .. ENERGY Renewable Energy

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

EPA Indoor
Air Package

Optimized
Duct Location

HVAC QI with HVAC QI with HVAC QI with
WHV WHV WHV

Water Water Water
Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1

Buildings.Energy.gov
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Stepping up to ZERH...

HVAC QI with
WHV

Water
Management

Independent
Verification

I[ECC 2009
Enclosure

HERS
65-75

IECC 2012
Enclosure

HERS
70-80

HVAC QI with
WHV

Water
Management

Independent
Verification

IECC 2012
Enclosure

HERS
55-65

U.3. DEPARTMENT OF

ENERGY

Solar Ready

Eff. Comps.&
H,O Distrib.

EPA Indoor
Air Package

Optimized
Duct Location

HVAC QI with
WHV

Water
Management

Independent
Verification

IECC 2012/15
Enclosure

HERS
48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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Energy Efficiency &
Renewable Energy
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Reaching Lower HERS: us. osoamruen or | Energy Efficienc
g ENERGY Eeneghgaiflfe Enntar1|.¢i:;;fﬂl

Target Home Efficiency Levels

Exhibit 2: DOE Zero Energy Ready Home Target Home 7%

HVAC Equipment?'
Hot Climates Mixed Climates Cold Climates
(2012 IECC Zones 1,2)2 (2012 IECC Zones 3, (2012 IECC Zones
4 except Marine) 4 Marine 5,6,7,8)
AFUE 80% 000z 94%
SEER 18 13
HSPF 8.2 9 108
Geothermal Heat Pump ENERGY STAR EER and COP Criteria
ASHRAE 62.2 Whole-House 1.4 cfm/W, 1.4 cfm/W, 1.2 cfm/W;
Mechanical Ventilation System no heat exchange no heat exchange heat exchange with 60% SRE
Insulation and Infiltration
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Southeast Volusia Habitat (FL)
HERS 49 ENERGY

Energy Efficiency &
Renewable Energy
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30 Year Energy Savings ~ $28k

U.3. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

Southeast Volusia
Habitat for Humanity

Vista Palm Drive
New Smyrna Beach, FL
habitatsev.org

"l keep my AC at about 72-75 degrees
so0 you can see from the bills how
efficient my home truly is. | have a
friend who lives two streets over with
only a two-bedroom home and her
electric bill runs from $250 to $325.
My home is so well-insulated | have
not had to turn on my heat one time
this winter. | could not ask for better. |
love it!!!"

“I COULD NOT ASK FOR BETTER. | LOVE IT!!H"

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

KEY FEATURES

= High-performance insulaton system for
enhanced quiet and comfort

= Comprehensive draft protection

= Fresh sir system for cleaner, healthier
indoor air

= High-efficiency comfort system

- High-efficiency appliances and
advanced lighting tachnology for energy
and water savings

Read more.
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Sl en Wead
M A b by

More .

‘ Meet the Builder

1250 f

3 bedrm, 2bath

1 floar

hot-humid climate
$115,000 w/land

HERS 49

0 = & nét zero energy hame
100 = typical now code home
130 = average existing home

i AEENEEEE

$6/

$655 saved per year
527 857 saved over 30-yr mortgage**
* actunl widelivery chacpes; *oaloyintad;
o~ zaicisated with fusl sscalation rate per
2014 EIA Arnuu! Enargy Outlook

Average
monthly
energy bill*

Buildings.Energy.gov



Mutual Housing at Spring Lake s oemsmuentor | Energy Efficiency &
HERS 21 (including PV)

ENERGY Renewable Energy
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U.8. DEPARTMENT OF Energy Eﬁiciency &

30 Year Energy SaV|ngS —~ $40k ENERGY Renewable Energy

"THE DAY WE MOVED IN, MY 7-YEAR-OLD SON RAN INSIDE YELLING, 'l LOVE MY HOUSE, |
LOVE MY HOUSE!"”

e o 64604

Mutual Housing

| N /T Two 3-story apt
California B v | e bldgs; four 2-story
' b b o bldgs; 62 units
Mutual Housing at hot-dry
Spring Lake o
Sacramento, CA
mutualhousing.com HERS 2]
[ u : [ Uit A o
- 4 2 Y H Il = 3 B4Rt = 3 net zero energy home
Before moving into ENERG REATDYF OME I A =1 fri s S
Mutual Housn-.g at Sprlng U.S. DEPARTMENT OF ENERGY Housing 130 = average existing home
Lake, my family and | lived California S
in a two-bedroom
apartment ...that had
troubles... with heat, the
plumbing, and battling KEY FEATURES e ‘r:;’:n'g?l:
with cockroaches. It was energy bill*
hard dealing with our : Meet the Builder
children’s medical issues * H|g|h-performancfe $936 saved per year=
. tion system for $39,808 saved over 30-yr mortgage=**
..and coming to an 1 ¥ 3
apartment that we enhanced quiet and 395 oscolAatad ndeh it socaletion o
comfort per 2014 EIA Annual Energy Outlook

dreaded living in. But

a Ffamnrahanciva draft
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Ithaca Neighborhood Housing Services  usgeessmestor | Energy Efficiency &
ERS 50 . ENERGY | rorovave traey
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30 Year Energy Savings ~ $25k

U.3. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

Ithaca
Neighborhood
Housing Services

Holly Creek Lane
Ithaca, NY
ithacanhs.org

"I love my new home at
Holly Creek. ... My last gas
and electric bill was only
$18, which is wonderful! |
haven’t had to turn on my
heat at all!”

- Ithaca Neighborhood
Housing Services homeowner

ZERO |

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

KEY FEATURES

® High-performance
insulation system for
enhanced quiet and
comfort

* Comprehensive draft
protection

® Fresh air system for
cleaner, healthier indoor air
® High-efficiency comfort
system

® High-efficiency
appliances and advanced
lighting technology for
energy and water savings

=

"I HAVEN’T HAD TO TURN ON MY HEAT AT ALL!"”

Storage

Bath

Patio

Dining ‘

—]

Meet

| 15t Fioor
Ithaca Neighborhood
“! Housing Services

More ...

the Builder

HERS 50 &

0 = a net rero energy home
100 = typical new code home
130 = average existing homa

EAEEND

$129

$583 saved per year~

$24,795 saved over 30-yr mortgage**

*calculated; **calculated with fuel escatation
rate por 2014 EIA Annual Energy Outiook

1160 f

3 bedrm, 1.5 bath
2 floors
cold climate

Average
monthly
energy bill*
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Stepping up to ZERH... ENERGY | Rencwabis Enerey

Solar Ready
Eff. Comps.&
H,O Distrib.
ZERO
Air Package
ENERGY READY HOME .
U5 UERARIKENT OF ENERGY Optlmlzed

Duct Location

HVAC QI with HVAC QI with HVAC QI with
WHV WHV WHV

Water Water Water
Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15 _
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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o » | Energy Efficiency &

2012/2015 IECC Insulation ENERGY | Renewavie Energy

« Compliance with next generation code

* Three Options for Compliance:
v Prescriptive
v Alternative equivalent U-factor

v Total UA calculation
- allow for modest trade-offs of insulation levels
from one part of the envelope to others.
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2012/2015 IECC Insulation ENERGY | r cicerer &

R-13 R-20 or R-13+5

Walls (rec. R13+5) (rec. R-13+5)
Celiling R-38
Floor R-13 R-19
Basement R-0 R-5/13
Crawl Space R-0 R-5-13

Slab R-0 (rec. R-5 slab edge)
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Stepping up to ZERH... ENERGY | Rencwabis Enerey

Solar Ready

Eff. Comps.&
H,O Distrib.

ZERO
Air Package
ENERGY READY HOME

Wi UEFARIKEN! OF ENEROGY Optimized
Duct Location _

HVAC QI with HVAC QI with HVAC QI with
WHV WHV WHV

Water Water Water
Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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— Energy Efficiency &

The Importance of Duct Performance ENERGY | Renewable Energy

95% Condensing Furnace 80% Furnace
X X
60% Efficient Duct 90% Efficient Duct
Distribution Distribution
57% System Efficiency /2% System Efficiency
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U.8. DEPARTMENT OF EF'IEI'Q}' EfﬁCiEHCY &

Options for Optimized Duct Location ENERGY | Renewabie Enercy

T EXE

Ducts in Dropped Ceiling Ducts in Modified Attic Truss D?J%?ts.in Unventegl éttttic

| T ———

Ducts Between Floors Duct)in arvented graw space DO AR RO

%rbase ent
Crawl Space/Basement
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Stepping up to ZERH...

U.3. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

ENERGY

ZERO

ENERGY READY HOME

WS OEFARTKENT OF ENEROGY

HVAC QI with
WHV

Water
Management

Independent
Verification

I[ECC 2009
Enclosure

HERS
65-75

IECC 2012
Enclosure

HERS
70-80

Solar Ready

Eff. Comps.&
H,O Distrib.

EPA Indoor
Air Package

Optimized
Duct Location

—
v

HVAC QI with HVAC QI with

WHV WHV
Water Water
Management Management
Independent  Independent
Verification Verification
I[ECC 2012 I[ECC 2012/15
Enclosure Enclosure
HERS HERS
55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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U.8. DEPARTMENT OF EF'IEI'Q}' EfﬁCiEHCY &

COmpI’EhenSIVG IAQ ENERGY Renewable Energy

ENERGY STAR +* Indoor airPLUS

look for

=

ENERGY STAR Radon
Envelope Pests
e Materials Compre.hensw.e
== == |ndoor Air Quality
Moisture CO + Protection
co HVAC +
Moisture +

Buildings.Energy.gov
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U.8. DEPARTMENT OF Energy EfﬁCiEﬂC‘y’ &

Radon:
I ENERGY enewable Ener
Radon Zones in U.S. Renewable Energy

EPA Map of Radon Zones

gﬂ.........,...,

Zone Designation
Note: these maps indicate
average risk by county.

Surgeon General’'s Warning: However, High levels of Radon
Radon Causes Lung Cancer can be found in any home.

Buildings.Energy.gov
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Radon Resistant Construction In s oeeasruent or | Energy Efficiency &

Radon Zone 1 ENERGY | renewabie Energy

Required for Moisture Control:

A. Gas Permeable Layer
(min. 4” clean gravel)

B. Plastic Sheeting
(under slab)

C. Sealing and Caulking

(all openings in concrete floor)

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

E. Junction Box
(if fan needed later)

Radon Test Kits Not Required
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Pests: LS - DERAETRENT OF | Energy Efficiency &

Screened Openings for Pests

ENERGY Renewable Energy

Corrosion-proof rodent/bird screens for openings
(e.g., copper or stainless steel mesh)
Exception: clothes dryer vent
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U.8. DEPARTMENT OF Energy EﬁiGiEHCY &

More IR Means More Rodent Info ENERGY | renewable Energy

. i
{ t _4.‘ o
:_.OC‘,.\. N -
."‘ Y E
G
g

st 14,9 |
J"#'

» -" v =
> 2
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ion P

ldentifying Low-Emissi

Pressed Woaod,
Cabinets, Carpets, and Paints...

U.3. DEPARTMENT OF

ERGY

Energy Efficiency &
Renewable Energy

« Low emission materials
and products are rapidly
evolving

f/ \'. How to Find Indoor airPLUS Compliant

\ ‘d”',,ﬂus/.-' Low-Emission Products

e B,

 Labels & certifications can

be challenging to navigate

* To help partners identify
sources and spec products,

Cabinetry
Requirement: Use Cabinetry made with compenent materials (plywood,
particleboard, MOF) that are certified to comply with the appropriate standards
above; OR registered brands or products prodeced in plants certified under the
Kitchen Cabinet Manufacturers Association's [KCMA| Eavironmental
Stewardship Certification Program (ESP 05-12); OR GREENGLARD or
GREENGUARD Gold Certification for Cabinetry.

a new IAP resources is

available:

How to Find Indoor airPLUS
Compliant Low-Emission Products

Meet at least one standard
ok How to find compliant products
w
KCMA's Environmental Look for the KCMA-ESP label on cabinets {often sink bases), product

Stewardship Program (ESP
05-12)

packaging, and/or spec sheets,

For a list of KCMA certified manufacturers that =WAR,

produce compliant cabinets, visit:

hittpe/fwww koma.org/Members) _-_
ESP Cortified Manufacturers -

Note: Manufacturers listed in the link above can =
be used as a resource, but partners showld

request confirmation from the monufacturer or
suppher thot the product lines they are using

ore indeed compliant.
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Combustion Safety+ us DEPARTMENTOF | Energy Efficiency &

Certified CO Alarms ENERGY | renewable Energy

CO Alarm in each bedroom area

Enforceable policy in
Multi-family buildings

Combined CO
& Smoke Alarm

c(UL)us
LISTED

CO Alarm
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HVAC+ U.8. DEPARTMENT OF Energy EfﬁCiEﬂC‘j’ &

ENERGY Renewable Energy

Attached Garage Isolation

No Air Handler In
the Garage
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HVAC+ U.5. DEPARTMENT OF Energy EﬁiCiEﬂC‘y’ &

Duct Design & Materials ENERGY | Renewable Energy

No Building Cavity Ducts
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HVAC+ U.3. DEPARTMENT OF Energy EﬁiCiEﬂC‘f &

High-MERV HVAC Filter O AR DRSS

8 MERYV Filter Minimum
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HVAC+ Energy Efficiency &

Dehumidification in Warm-Humid CZs ENERGY | rercuatic crere

Install equipment with
sufficient latent capacity to
maintain indoor RH < 60%.

Options are:

 Additional dehumidification system(s),
OR

« Central HVAC system with additional
controls to operate in
dehumidification mode.
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Stepping up to ZERH... ENERGY | Rencwabis Enerey

Solar Ready
Eff. Comps.&
4,0 Distrib,
ZERO
Air Package /

ENERGY READY HOME _—
Wi UEFARIKENT OF ENEROY Optlmlzed
Duct Location J
HVAC QI with  HVAC QI with  HVAC QI with
WHV WHV WHV
Water Water Water

Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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Energy Efficiency &

Efficient Components ENERGY | renonable Enerey

Components and MEL'’s are increasingly
larger part of total energy use in low-load
homes (~50%).

Energy Use - Then Energy Use - Now
= Heating & Cooling Lighting & Appliances = Heating & Cooling Lighting & Appliances
m Hot Water = MELs = Hot Water = MELs
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o » | Energy Efficiency &

EﬁlClent Components ENERGY | renewabie Energy

Zero Energy Ready Home requires:

« ENERGY STAR Certified Appliances:*
refrigerators, dishwashers, clothes washers

« ENERGY STAR Certified Fans™:
bathroom ventilation, ceiling fans

« ENERGY STAR Certified Lighting:
Min. 80% of fixtures or lamps (CFL or LED)

« WaterSense Hot Water Distribution

*Only where installed by builder
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o » | Energy Efficiency &

Traditional Hot Water Distribution ~ ENERGY | rencuebio tresy

Built for when water was free and energy was cheap!

Copper L piping:
« 17 =5.53 ounces/ft

ixture
o 347 = 3.22 ounces/ft

. %" = 1.55 ouncesl/ft g e
ixture

Egtoneld:Volume: Stored Volume must

30 .6-gatlons be < 0.5 gallons

10’ branch C

5\Waig Time: 1 -1.5

2 @m%werhead Hot Water Heater m

Buildings.Energy.gov

126 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market



— Energy Efficiency &

Hot Water Distribution Options ENERGY | reneuavie enersy

1. Core Plumbing Layout (wet wall)
2. Manifold System
3. Demand Pumping System

In multifamily with central hot water:

* On-demand recirculation based on loop
temp and a demand indicator

» Storage volume < 1 gallon recommended
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Stepping up to ZERH... ENERGY | Rencwabis Enerey

Solar Reacy —{(—

Eff. Comps.&
H,O Distrib. ‘/
ZERO
Air Package /
ENERGY READY HOME i
WS OEFARTKENT OF ENEROGY Optlmlzed
Duct Location J

HVAC QI with HVAC QI with HVAC QI with
WHV WHV WHV

Water Water Water
Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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U.8. DEPARTMENT OF Energy Ef‘fiCiEﬂC‘y’ &

ZeI‘O COSt‘EﬁeCﬂVeﬁeSS ENERGY Renewable Energy

As Industry Scales, Prices Fall

__$9.00 7,000

b o]

() —
3 280 6,000
2 $7.00 g
g 5,000 <
a 56.00 z
2 2
T $5.00 4,000 §
8 =
§ $4.00 3,000 g
& $3.00 2
] 2,000
% $2.00 a
§ i I 1,000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

BN Solar PV Installations «=p==Solar PV Prices

Source: SEIA /| GTM Research
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U.5. DEPARTMENT OF Energy EfﬁCiEﬂC‘j’ &

RERH Apphcab'“ty ENERGY Renewable Energy

Average Daily Solar Radiation Per Month
ANNUAL Solar Ready Encouraged

* . + -
+ + +
Q',‘ . - *
- o ".‘. ”0
> +
2 * C . +
4 ._’
: Coe—at Y s T xR KWh/m?%day
e * = + *
. e Tzt N Yy WG S H 10 to 14" =
. . B s . :— [] 8to10 B
S\ . = [] 7to 8 =3
. X + + 5 [ 6to 7 Wz
; . + o [1 5to 6
.Y » [] 4to 5 Es
i [] 3t 4 =
% 0’ ) o o
bl O 2to 3 [
)
0 oto 2
[] none =

Solar Ready Required
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o » | Energy Efficiency &

Renewable Ready Allowances ENERGY | renewable Enery

Not required in areas lacking access to
significant solar resources:

* Tree Shading

 Tall Buildings

« Avalilable South Facing Roof
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U.8. DEPARTMENT OF Energy Ef‘fiCiEﬂC‘y’ &

Solar Electric Ready Requirements ENERGY | renewable Energy

Documentation of the maximum allowable dead load and live
load ratings of the existing roof (Rec DL.: 6 Ibs./sq. ft.)

Conduit torunDC —
wire from roof to inverter N

\'|
\
\|

Dedicated Area o' s

for installing inverter and 7
balance of system '

Condulit to run AC wire : Glecic  Pane

from inverter location to
electric panel

Circuit Breaker
designated and/or installed
for use by the PV system in
the electric panel

“plywood  backing
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U.5. DEPARTMENT OF Energy EfﬁCiEﬂC‘j’ &

Stepplng Up tO ZERH . ENERGY Renewable Energy

Solar Ready /
Eff. Comps.&
H,O Distrib. /

EPA Indoor
Z E R O Air Package /

ENERGY READY HOME _—
Wi UEFARIKENT OF ENEROY Optlmlzed
Duct Location J
HVAC QI with  HVAC QI with  HVAC QI with
WHV WHV WHV
Water Water Water

Management Management Management

Independent  Independent Independent

Verification Verification Verification
IECC 2012 I[IECC 2009 IECC 2012 IECC 2012/15
Enclosure Enclosure Enclosure Enclosure
HERS HERS HERS HERS
70-80 65-75 55-65 48-55

IECC ENERGY | ENERGY ZERH
2012 STAR V3 | STAR V3.1
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U.8. DEPARTMENT OF Energy EfﬁCiEﬂC‘y’ &

Energy SaV|ngS and COSt AnaIyS|S ENERGY Renewable Energy

« Compares costs and
savings for ZERH relative

to 2009 and 2012 IECC DOE Zero Energy Ready Home

COde-minimum homes Savings & Cost Estimate Summary
 In all scenarios, monthly

energy savings are n

greater than added

monthly mortgage add-on ZERO

ENERGY READY HOME
U S DEPARTMENT OF ENERCY

 Available on ZERH
website under Resources e
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— Energy Efficiency &

U.53. DEPARTMEN
ENERGY Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Integrating ZERH into State QAPs
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U.8. DEPARTMENT OF Energy Ef‘fiCiEﬂC‘y’ &

Advantages Of Leveraglﬂg ZERH ENERGY Renewable Energy

1. Program specs are cost-effective, thoroughly vetted, and tailored
for a lower total cost of ownership

2. ZERH builds off existing efficiency rating infrastructure:

« Same Raters as used for ENERGY STAR and other programs
« Same rating software checks compliance for DOE ZERH

« Same site inspection process of dwelling units

Developers and builders can quickly become partners

ZERH orientation training available 24/7 as remote learning

No registration fee or pre-registration of ZERH projects with DOE

o 0~ W

Certifled ZERH projects uploaded to RESNET buildings registry
and tracked on the DOE ZERH website
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U.8. DEPARTMENT OF Energy Ef‘fiCiEﬂC‘y’ &

ReSOUFCeS fOI’ StateS ENERGY Renewable Energy

* Fact Sheet: Leveraging DOE Zero
Energy Ready Homes within State

APs Futwre... Todoy. DOE Zero Energy Ready Homes ae high
performance homes which are 10 energy efficent, that most or all of
their annual energy use cae be olfset by renswable energy. A lower

totsl tost of awnership and & streghtforwer d program design make the
DOE ZERM certfication well sufted for state QAPs and other affordahle

« Energy Savings and Cost Analysis PSS

ZERHSs offer a lower total cost of ownership.
TZERM" typicaly hewe HERS scores in the svd-50n or lower, manning snecgy savings of 40%-
compared 10 standard new homes. Added costs [amortized ) to buld 10 DOE ZERH are often lower

« Recording of this webinar for S e e o o i i o e e e

must pass comprehensive construction checklists for water management. NVAC installation

Leveraging DOE Zero Energy Ready Homes within State QAPs

quaiity, and indoor sr quelty These crucial festures ncluded in every ZERH can tramlste into

future reference S e

DOE 2ERH Certification is straightforward and
. cost-effective for partners.
 DOE ZERH webinars for LIHTC bl cresunst odaron
energy modeling, and site inspeactions by an energy rater
developers and partners o o T s ks o s
ftems such s efficient hot water debvery, and mey add s

small cast for this extra scope. DOE ZERH buids off Energy
Star Homes and goes beyond for added efficiency and

» Tour of Zero project examples o e . 0 e 0k S

maters. DOL ZERM accepts single-family and mulit-famity
butifings up to 5 Mories, and central HYAC and hot water

« DOE ZERH Account Manager for s oy e s
. . Need More info?
- o 13 A " .
State Housing Agencies: el SR
Aler Krowka (2024064149 or ghrowhafererpetion com) o wislt the prugram webdite
e Buildings BOCRY £0%/2800

 Alex Krowka
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U.53. DEPARTMENT OF Energy EfﬂCiEﬂC‘y’ &
Th an k YO LI I ENERGY Renewable Energy

Resources & Next Steps

www.buildings.energy.gov/zero/
 Become a Partner

 Program Specs

 DOE Tour of Zero

» 24+ Recorded Webinars Z E R O

* Marketing Took Kit ENERGY READY HOME

US UEFARIKENT OF ENEROGY

DOE ZERH Account Manager for State

Housing Agencies:
 Alex Krowka; 202-406-4149
e akrowka@energetics.com
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