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Zero Energy Ready Home:
e Why ‘0’In 3

* Translating Value n

e Technical Specifications Z E RO

ENERGY READY HOME

e Recognition
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Presenter
Presentation Notes
Why Now – why should builders even be concerned about building to this performance level?  Isn’t the market just starting to recover now?

Home of the Future – what it looks like….. Why will home buyers want it?

Builders in Action: this is the voice of the builder in THAT market.  It’s not just DOE saying build to these levels ….listen to a builder active in the market who is building to these levels – incredibly compelling.



U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

>

ZERO

ENERGY READY HOME
U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home

Why ‘0" in 3
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Energy Efficiency &

Why ‘O, |n 3 Renewable Energy

Risk

Management

Differentiation
Opportunity

Innovation
Imperative
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Energy Efficiency &
Renewable Energy

1986 1994 1998 2004 2009 2012 2015
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Presenter
Presentation Notes
Energy crises of the 70s….lead to emergence of building energy codes.  But they were fairly flat for many years until about 2006 when very aggressive bumps started.

As a result…..new homes have changed dramatically over the past 10-15 years.  We’re now at a building science tipping point.

Even if you follow the code, and build the worse house allowed by law today…
- It won’t dry if it gets wet.
- It won’t ensure fresh air.
 It’ll have greater combustion safety risks.



. - Energy Efficiency &
R |Sk D nver Renewable Energy

More Rigorous Specs:

o Latest Energy Codes
e Low HERS Scores

Adv. Thermal Enclosure:

e Adv. Insulation System
— More Insulation
— Quality Installation
— Complete System

 Advanced Windows
e More Air Tightness
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Risk Management 1: Energy Efficiency &

Renewable Energy

Ensured Comfort

Ultra Low HVAC Loads:
e Lower Air Flow/Mixing
e Longer Swing Seasons

e Less Humiditi Control

Advanced Enclosure:

e Adv. Insulation System
— More Insulation
— Quality Installation
— Complete System

 Advanced Windows
e More Air Tightness
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Risk Management 1.: Energy Efficiency &

Ensured Comfort Strategy

Renewable Energy

Ultra Low HVAC Loads:
e Lower Air Flow/Mixing

e Longer Swing Seasons

e Less Humidity Control

.

Optimized Low-Load
Comfort System

* Right-Sized

* Properly Installed

e Complete (Htg., Clg. + RH)
o Tested

Buildings.Energy.gov
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Risk Management 2: Eneray Eficiency &
MO|Stu e Management Renewable Energy

More Wetting Risk
e Colder Surfaces
« Less Drying Potential

=

Advanced Enclosure:

e Adv. Insulation System
— More Insulation
— Quality Installation
— Complete System

 Advanced Windows
e More Air Tightness
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Risk Management 2: Energy Efficiency &
Moisture Management Strategy

Renewable Energy

More Wetting Risk
e Colder Surfaces
« Less Drying Potential

Comprehensive Water
Protection

 Roofs

Walls/Openings
Site/Foundation
Materials

Buildings.Energy.gov
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Risk Management 3: Energy Efficiency &
Ensu red IAQ Renewable Energy

More IAQ Risk:

e Less Dilution
e Less Filtration

>

Advanced Enclosure:

e Adv. Insulation System
— More Insulation
— Quality Installation
— Complete System

 Advanced Windows
e More Air Tightness
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Risk Mangement 3: Energy Efficiency &

Ensured IAQ Strategy

Renewable Energy

More IAQ Risk:

e Less Dilution
e Less Filtration

9

Comprehensive 1AQ

System:

e Contaminant Control

e Fresh Air System

* High-Capture Filtration

Buildings.Energy.gov
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Energy Efficiency &

Differentiation Opportunity Renewable Energy

Differentiation

 Next Generation of Buyers
 The Competition

* The Interest In Health
 Interestin Zero
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Energy Efficiency &
Renewable Energy

78 Million Gen-Y’ers
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What We Know About Gen-Y Renouablo Eneray

Differentiation

e Debt

e Sharing Economy
 Delayed Commitment
e Crash Experience

* Innovation Junkies

(Willing to
Pay More for a
Better Experience)
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U.S. DEPARTMENT OF Energy Efﬁciency &

The COmpetlthﬂ ENERGY Renewable Energy

Differentiation

Median Age of Owner-Occupied Housing

35
35

30

25

20

Years of Age

15

10
Goures 15 Cercus
Buirems « 2001 AFS
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http://eyeonhousing.files.wordpress.com/2014/01/chart_11.png

Energy Efficiency &

The COm petItIOn Renewable Energy

Differentiation

Aging Housing Stock with:

e High Utility Bills

e Poor Comfort Meet

» Health Risks 0

* Moisture Problem Risks 85 /6
. of Your

» Excessive Bugs/Pests Competition

e Durabillity Issues

* Obsolete Technology
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Presenter
Presentation Notes
Most of your competition is existing homes – 9 out of 10 sales – or higher. Used to be 4 out of 5, or 5 out of 6 homes sold were existing homes.  Now it’s 12 out of 13.  And….most of them have these performance shortcomings.

Talk through the different performance issues….

So…Can we compete better against these homes?



U.S. DEPARTMENT OF Energy Efﬁciency &

Increasing Health Concerns ENERGY | renewable Energy

Differentiation

USDA

oli {1
oreey

$40 Billion $20 Billion
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Energy Efficiency &

|nCreaSIng Health COnCernS Renewable Energy

Differentiation

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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Presenter
Presentation Notes
As codes have driven energy efficiency gains like we saw on the previous slide….  

These building science issues have become major risks.

Hair dryer analogy… - try drying your hair with a piece of insulation board b/w your hair and the dryer.

The “worst house allowed by law” now practically demands comprehensive moisture control and IAQ as a system.




Energy Efficiency &

|nCreaSIng Health COnCernS Renewable Energy

Differentiation

“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
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Presenter
Presentation Notes
As codes have driven energy efficiency gains like we saw on the previous slide….  

These building science issues have become major risks.

Hair dryer analogy… - try drying your hair with a piece of insulation board b/w your hair and the dryer.

The “worst house allowed by law” now practically demands comprehensive moisture control and IAQ as a system.




U.S. DEPARTMENT OF Energy Efﬁciency &

Gen'Y VEStEd |n ZerO ENERGY Renewable Energy

Differentiation
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U.S. DEPARTMENT OF Energy Efﬁciency &

ZerO COSt-EﬁeCtIVEHESS ENERGY Renewable Energy

Differentiation

. Average PV System Price Decline
12 -

$10 -

Average System Price ($/W)
1 © .4 =
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m LBML "Tracking the Sun V" m SEIA/GTM Research
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Presenter
Presentation Notes
Gen Y are Innovation Junkies - - they’ve grown up with a pace of new technologies never before seen.

As builders, if we can take innovation and build it into new homes – this is another advantage over the competition.



Differentiation Opportunity 1: Energy Efficiency &

Renewable Energy

Obsolescence

Differentiation

House of the Future:

 Meets or Exceeds
Future Code/Expectations

: =

Optimized Enclosure:

e Opt. Insulation System
— More Insulation
— Quality Installation
— Complete System

e Optimized Windows
e Optimized Air Tightness

Buildings.Energy.gov
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Differentiation Opportunity 2: Energy Efficiency &
Zero Energy Interest Renewable Energy

Differentiation

Solar Ready Home

Efficient Comﬁonents:

Ultra Low HVAC Loads
—li

Optimized Enclosure:

e Opt. Insulation System
— More Insulation
— Quality Installation
— Complete System

e Optimized Windows
e Optimized Air Tightness
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Energy Efficiency &

Zero Energy Ready Home Spec ENERGY | rerovatio Enercy

Differentiation

Advanced Enclosure

Risk Management:
Optimized Comfort System
Complete Water Protection

Comprehensive IAQ System

Dllgerentiation:

Comprehensive IAQ System

Optimized Enclosure
Z E R O Efficient Componer\ts
Solar Ready Construction
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Energy Efficiency &
Renewable Energy

Differentiation

A Zero Energy Ready
Home is a...

home, SO

energy efficient,

all or most
annual energy
consumption
can be offset by
renewable energy.
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Presenter
Presentation Notes
It’s energy first – then we add the renewable at the end.


ZERH Spec = Value ENERGY | renovabie tneray

Differentiation

Lives Works | Lasts

Better Better Better
Engineered Ultra-Low Quality

Comfort Utility Bills Construction

Healthler Advanced
Living ‘ Technology

\Y[e]{<
’ Durability
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Presenter
Presentation Notes
Low Utility Bills: savings $40 or $50 a month in energy is nice, it’s interesting.  But “zero” net energy ready is EMOTIONAL.  Utility bills are no longer part of my life.

Comfort: Homeowners aren’t familiar with “luxurious comfort”.  It’s like fist getting into a luxury car after driving an economy car for 10 years.  

Healthier Living:
Americans buy $40b/year in organic food; $20b/year  in bottled water (and much of it comes from a tap!).  
People care about feeling healthier!  Healthier living is a huge untapped market.  If you can offer this in their house, they’ll try it and they’ll want it.

Quality Components:
Lighting, cooling, etc….  People don’t want contractor-grade equipment – quality components are a big deal.  Energy efficient products are often the products with nicer features and finishes too.

Low Maintenance: 
People don’t want to worry about maintenance – moisture management is a big deal.

Minimal Wasted Water: not only will you not only wait for your hot water – you’ll also be saving thousands of gallons / year.

Disaster Resistance:  doesn’t it make sense to design a home with smart, added features that will let the home withstand regionally-relevant natural hazards like flooding or high winds?  Why spend hundreds of thousands of $ on a home built to the minimum allowed by law?  Many enhancements are incredibly simple too like using a different type of nail.

Long-Term Warranty: Our car warranties last longer than our home warranties!  What’s wrong with this picture?  Longer warranties will be offered.  People will feel emotional that they can count on their largest purchase in their lifetime.  The home we see here has a 60 year warranty (Toyota Homes)

Lower Rates: eventually we should see rate discounts; interestingly – when people get a break on their mortgage rate – this IS emotional (even if telling them you’ll save $70/mo isn’t very emotional).  The rate is about the risk – and these homes are lower risk.

Much Lower Insurance Cost:  better moisture management and disaster resistance.  This is already recognized in some parts of the country where insurers offer discounts for above-code disaster resistance measures.

Built-In Black-out Power Supply:  Most of the disaster damage comes AFTER the disaster during the power outage.  Back-up power systems may cost $10-20k.  But homes in the future will have such low loads, the EV car will be able to power the home during outages.

Advanced Home Management:  loaded will all sorts of technology, improves comfort, convenience, safety, security and saves energy….  Look at the PV generation; control the thermostat remotely; check on the kids 

This is the home of the future.  When homeowners find this they’ll want it.  Why don’t we go there?

WOULDN’T YOU LIKE TO SELL THIS TO INNOVATION JUNKIES?  TO BUYERS WITH AN URBAN HOME PREFERENCE?

THEY HAVEN’T SEEN THIS YET – BUT THEY’LL HAVE TO HAVE IT ONCE THEY KNOW ABOUT IT.



Energy Efficiency &

Change Imperative Renewable Energy

Innovation

“Accelerating rate of change is as certain
as the sun rising in the east...

It's going to sweep across our landscape
like the technological tsunami it is....

It will disrupt catastrophically
every aspect of every industry...

—except for those who see it coming.”

Daniel Burrus, “Flash Foresight”

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



Energy Efficiency &

Renewable Energy

...It can take 10 to 25 years for a

new housing technology to
achieve full market penetration.

Source: ‘The Diffusion of Innovation in the Residential Building Industry,” Center for
Housing Research Virginia Tech and NAHB Research Center. January 2004

Buildings.Energy.gov
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Energy Efficiency &

More Informed Consumers ENERGY | Renonebio troay

Innovation

BY JANN SWANSON

Real Estate Web Searches Climb
253% in Four Years as 90% of
Homebuyers Use Internet as Primary
Research

Jan 7 2013, 3:50PM Text |+

Home-shopping consumers are not only exponentially
increasing their reliance on the Internet but are also
developing distinct patterns for using it in their housing
searches. Google and the National Association of
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U.S. DEPARTMENT OF Energy Efﬁciency &

More Informed Consumers ENERGY | renewable Energy

Innovation

IZTERE]  USE OF INTERNET TO SEARCH FOR HOMES, 2003-2010
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Energy Efficiency &

MOre Informed COnsumerS Renewable Energy

Innovation

Information Information
Asymmetry: Parity:

Caveat Caveat
Emptor Venditor
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U.S. DEPARTMENT OF

Energy Efficiency &

What Car BuyerS KnOW ENERGY Renewable Energy

Information

Appearance
- Size

° DeSIQ n Function

Energy Efficiency (MPG)

Acceleration/Handling

Safety/Crash Test Ratings

e Performance

Invoice Price
‘Great/Good/Fair’ Price
Resale Value
Maintenance Cost

e (Cost

Repair Record
Recalls
Warranty

e Durability

Awards/Special Recognition
Professional Reviews
Owner Reviews

e Value
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U.S. DEPARTMENT OF Energy Efﬁciency &

What Home BuyerS Wl” KnOW ENERGY Renewable Energy

Information

Appearance
- Size

° DeS'Q N Function

Energy Efficiency (HERS)

Comfort

Health

e Performance

Sticker Price

Ownership Cost (PITI + E)
Resale Value
Maintenance Cost

e (Cost

Repair Record
Disaster Resistance
Warranty

e Durability

Awards/Special Recognition
Professional Reviews
Owner Reviews

e Value
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Energy Efficiency &

New Innovation Business Model Renewable Energy

Innovation

With more informed buyers...

Rules*:
1. If it can be done, it will be done.

2. If you don’t do It,
someone else will.

* Daniel Burrus, “Flash Foresight”
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Energy Efficiency &

I n n Ovatl O n G raveyard Renewable Energy

Innovation

Disruption Ignoring New Business Model:
 Kodak

 Polaroid

 Motorola

 Palm

e Circuit City (and a host of other retailers)

« American Car Manufacturers

« TWA and other Legacy Airlines

« Converse Sneakers

e and the list goes on...
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U.S. DEPARTMENT OF Energy Efﬁciency &

Media and Housing Innovation ENERGY | renowable Energy

Innovation

An air conditioner Walls that
that anticipates FOntal /The Antisodial Network /Summer Books can weather a
your needs e | hurricane
PAGE 59 PAGE 66

Solar panels that
eliminate your
energy bills
PAGE 76

A car that can
power your house
PAGE 79

A door that can N, =
sense your approach ’ ' A garden that
PAGE 59 SMARTER filters your air

A sprinkler that HOME PAGE 87

tracks the weather
PAGE 80
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

>

ZERO

Zero Energy Ready Home
Why Build:

Translating Value
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Energy Efficiency &

ZerO Energy Ready HOme Value Renewable Energy

Lives Works Lasts
Better Better Better

Engineered
Comfort

Ultra-Low Quality
Utility Bills Construction

Advanced More
Technology Durability

Healthier
Living

Exclusivity Visionary Smart
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Presenter
Presentation Notes
Low Utility Bills: savings $40 or $50 a month in energy is nice, it’s interesting.  But “zero” net energy ready is EMOTIONAL.  Utility bills are no longer part of my life.

Comfort: Homeowners aren’t familiar with “luxurious comfort”.  It’s like fist getting into a luxury car after driving an economy car for 10 years.  

Healthier Living:
Americans buy $40b/year in organic food; $20b/year  in bottled water (and much of it comes from a tap!).  
People care about feeling healthier!  Healthier living is a huge untapped market.  If you can offer this in their house, they’ll try it and they’ll want it.

Quality Components:
Lighting, cooling, etc….  People don’t want contractor-grade equipment – quality components are a big deal.  Energy efficient products are often the products with nicer features and finishes too.

Low Maintenance: 
People don’t want to worry about maintenance – moisture management is a big deal.

Minimal Wasted Water: not only will you not only wait for your hot water – you’ll also be saving thousands of gallons / year.

Disaster Resistance:  doesn’t it make sense to design a home with smart, added features that will let the home withstand regionally-relevant natural hazards like flooding or high winds?  Why spend hundreds of thousands of $ on a home built to the minimum allowed by law?  Many enhancements are incredibly simple too like using a different type of nail.

Long-Term Warranty: Our car warranties last longer than our home warranties!  What’s wrong with this picture?  Longer warranties will be offered.  People will feel emotional that they can count on their largest purchase in their lifetime.  The home we see here has a 60 year warranty (Toyota Homes)

Lower Rates: eventually we should see rate discounts; interestingly – when people get a break on their mortgage rate – this IS emotional (even if telling them you’ll save $70/mo isn’t very emotional).  The rate is about the risk – and these homes are lower risk.

Much Lower Insurance Cost:  better moisture management and disaster resistance.  This is already recognized in some parts of the country where insurers offer discounts for above-code disaster resistance measures.

Built-In Black-out Power Supply:  Most of the disaster damage comes AFTER the disaster during the power outage.  Back-up power systems may cost $10-20k.  But homes in the future will have such low loads, the EV car will be able to power the home during outages.

Advanced Home Management:  loaded will all sorts of technology, improves comfort, convenience, safety, security and saves energy….  Look at the PV generation; control the thermostat remotely; check on the kids 

This is the home of the future.  When homeowners find this they’ll want it.  Why don’t we go there?

WOULDN’T YOU LIKE TO SELL THIS TO INNOVATION JUNKIES?  TO BUYERS WITH AN URBAN HOME PREFERENCE?

THEY HAVEN’T SEEN THIS YET – BUT THEY’LL HAVE TO HAVE IT ONCE THEY KNOW ABOUT IT.



U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

r

ZERO

ENERGY READY HOME
U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home
Technical Specifications
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Presenter
Presentation Notes
The next module covers the technical details which create this level of performance & efficiency….and the value they make possible.

Throughout all of these – it’s critical to know that leading builders have figured out these specs – figured out how to make them work – and are capitalizing on their market position as a result.


Energy Efficiency &

Technical Specifications ENERGY | Renewani Eneray

e ENERGY STAR Certified Homes v3
e Advanced Windows
« Air-Tight Construction

e 2012 IECC Insulation ZERO
» Energy Efficient Components = s
e Efficient Hot Water Distribution

e Indoor Air Quality

 Renewable Ready Construction
For Webinars: www.buildings.energy.gov/zero/
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Presenter
Presentation Notes
Why Now – why should builders even be concerned about building to this performance level?  Isn’t the market just starting to recover now?

Home of the Future – what it looks like….. Why will home buyers want it?

Builders in Action: this is the voice of the builder in THAT market.  It’s not just DOE saying build to these levels ….listen to a builder active in the market who is building to these levels – incredibly compelling.



IECC C“mate Zones EﬁEﬁEFY Energy Efficiency &

Renewable Energy

1
|
Marine (C)

Moist (A)

N

Warm—Humid
Below White Line

Al of Mlashka in Zone 7
excapt for tha fallowing
Boroughs in Zone 8:

Bothel Morthvwest Arclic

Deldlingham Southeast Fairbanks =

Fairbanks M. Star  Wade Hampton Zane 1 includss

Mo Yirkon—Koyukik Hawail, Guam,

Marth Slope Puertto Rico, 1
and the Virgin |slands
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Energy Efficiency &

Key Strate gy Renewable Energy

Align with ENERGY STAR for Homes v3:
 Comprehensive Building-Science System
« Variable vs. Fixed HERS Index Score
 House Size Adjustment to HERS Score

[ : QUALIFIED
NEW HOME

ENERGY STAR
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Presenter
Presentation Notes
Start with ENERGY STAR Homes – this gives us the efficiency and performance – via comprehensive building science – which gets us into Quadrant 4 on our efficiency/performance matrix….


Mandatory

X \3. Duct System

DOE ZERH Framework

U.S. DEPARTMENT OF

ENERGY

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements
1. ENERGY STAR for - o 2
H Basaline 1 Cartified under ENERGY STAR Cualfled Homes Version 3
" [1 Fenesaton shal mest or excesd latest ENERGY STAR raquirsments ™
2. Envelope’

[1 Caling, wall, loor, and slab Insulation shall meet or exceed 2012 IECT levels®

[0 Ducts located within the home's thamal and air barmier boundary'™®

4. Water Efficiency

1 Hot water dellvery systems shall meet eftcient design requirements’!

Energy Efficiency &
Renewable Energy

Must

Req tS . [ All Instalisl refrigerators, dishwashers, and ciothes washers are ENERGY STAR quaified. | C I
5. Lighting & [ BO% of lighting fixtures are ENERGY STAR qualfied or ENERGY STAR lamps (bulbs) in O l I I p y
Appliances' minimum £0% of sockets
1 Al Instalad bathroom verdlation and celling fans are ENERGY STAR qualifisd
6. Indoor Air Guality 1 EPA Ingeor ArPLUS Ventcation Checkist and Construction Speccations'
" [ EPA Renewalie Enengy Ready Home Solar Blecinc Checist and Specmcations'™
T. Renewable Ready [l EPA Renewable Energy Ready Home Solar Tharmal Checilst and SpecTications™
Exhibit 2: DOE Challenge Home Target Home * 7
HVAC Equipment™
Hof Climatas Mlzad Climates Cold Climatas
{2012 IECC Zones 1.2) ™ [2012 IECC Zones 3, {2012 [ECC Zones
4 gxpept Maring) £ Marine £.5.7.E)
AFUE B1% % oa%
SEER 18 15 13
& Tar g et HSPF az 9 1
Y Geoihermal Heat Pumg ENERGY STAR EER and COP Criterla r
H 1 . ASHRAE 62.2 Whole-House 1.4 CIMAV; 1.4 cImiv; 1.2 omw; Tr ad e'Off
0 I I I e Mechanical Ventliation System no heat exchangs no heat exchange heat exchange with 50% SRE.
exionity
p ecs « INsulation Jevels Shall mest e 2012 IECC and aGAIEve Grade 1 Instaliaton, per RESNET Slandarts.
Ll » Infitrafion™ {ACHSO): 3nCTs1-2 | ZE5MCZs34 | 2nCTs5T | 1.5InCZE
Windows™
Hot Climates Mixad Climates Cold Climatas
(2012 IECC Zones 1,2,) (2012 IECC Zones 3, {2012 IECT Zones
£ except Marine) 4 Marnne 5,5.7,8)
SHGC 025 [F any
U-alue 0.4 0.3 027
Homes qualifying through the Prescriptive Path with a total window-io-floor area greater than 15% shall have adusted
U-values or SHGCs. ™
‘Water Heater
ENERGY STAR minimur; for heating oll water heaters use EF = 060

Effective for Homes
Dinrrmittmed Gomrtine 4713013

Revized 07/01,/2012 PageZofE

Exhibit 3: Benchmark Home Size™ .
“Qedrooms in Home o be Built 1| 2| 3| a5 ]68|7 ]38/ Identical to
P — 1,000 | 1,600 | 2.200 | 2,800 | 3400 | 4000 | 4200 | 5200 .E nergy Star

Size Adjust. \'
Factor
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:




U.S. DEPARTMENT OF Energy Efﬁciency &

Mandatory Requ”’ements ENERGY Renewable Energy

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements
1. ENERGY STAR for

Homes Baseline O Cerified under EMERGY STAR Qualified Homes Version 3
3 Envelope: O Fenestrationshallmeet or excesd latest EMERGY STAR requirements * *
) e O Ceiling, wall, floor, andslabinsulation shall meet or exceed 2012 IECC levels®
3. Duct System O Ducts locatedwithinthe home'sthermal and air barrier boundary™
4, Water Efficiency O Hotwater delivery systems shall meet efficient design requirements’
O Allinstalled refrigerators, dishwashers, and clothes washers are EMERGY STAR qualified.
5. Lighting & O 80% oflighting fixtures are ENERGY STAR qualified orEMERGY STAR lamps (bulbs)in

Appliances’? minimum 80% of sockets
Allinstalled bathroom vertilation and ceilingfans are ENERGY STAR qualified

EPA Indoor girPLUS Verification Checklist and Construction Specifications ™

EPA Renewable Energy Ready Home SolarElectric Checklist and Specifications™
EPA Renewable Energy Ready Home SolarThemal Checklist and Specifications '

6. Indoor Air Quality

7. Renewable Ready™

Oofono

Encouraged:

 WaterSense Label (indoor and outdoor)

* Disaster Resistance (IBHS Fortified Home)
e Quality Management
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
ENERGY STAR for Homes

Version 3 Baseline




U.S. DEPARTMENT OF Energy Efﬁciency &

What |S BUlldlng SClenCe ENERGY Renewable Energy

Building Science:
e Air Flow

e Thermal Flow
e Moisture Flow

Thermal Heating,

Enclosure

Water
Management

Cooling, &

Ventilation

System System System
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Presenter
Presentation Notes
Give quick example why doing all 3 is so important….  E.g. controlling air flow with an impermable layer that accidentally creates a condensation plane….

e.g. poly air barrier layer in Southeast homes…
e.g. adding air-permeable FG insulation to the rafters in an unvented attic design


System 1. Energy Efficiency &

Thermal enclosure system Reneuapie Sneroy

Thermal
Enclosure

A well-insulated and air-sealed home,
with good windows and doors,
reduces the amount of energy needed
to keep the home comfortable.
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Presenter
Presentation Notes
So the first system that you need to get right is the thermal enclosure system. 
Why is this important? 
It’s because a well-insulated and air-sealed home, with good windows and doors, reduces the amount of energy needed to keep the home comfortable. A home without these things will cost more money to keep the home comfortable. And, in some cases, it won’t even be possible to be comfortable regardless of the money spent on utility bills.
That’s why we have the thermal enclosure system rater checklist. To help ensure that every certified home has a complete thermal enclosure system.



System 1: Thermal Enclosure System Energy Efficiency &
Basic Concepts

ENERGY Renewable Energy

Thermal
Enclosure

1. Energy moves from more to less.
90 F Out5|de

Cooler with Ice
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Presenter
Presentation Notes
There are really just two building science basics you need to know to understand why thermal enclosure systems are important. 
One, energy moves from more to less. So here we’re talking heating moving from a hotter space to a cooler space. Not too difficult, right? 
So, think of a cooler. You have your food and beverages for a tailgate and fill it with ice.  If it starts at 40 degrees and it’s 90 degrees outside the cooler, heat (or energy) will move into that cooler. From more, to less. Over time, that cooler will eventually warm up to 90 degrees. This will happen every time.


System 1: Thermal Enclosure System Energy Efficiency &
Basic Concepts

Renewable Energy

Thermal
Enclosure

1. Energy moves from more to less.
30 F
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Presenter
Presentation Notes
So, now let’s think about a house. Assume that the family is on vacation (Griswolds shown), so there’s no one inside, the AC isn’t running, no lights or appliances are on. 
Let’s say it’s a comfortable 72 degrees inside and a painful 105 degrees outside. And, let’s say that is stays exactly 115 degrees outside for days on end, not even cooling down at night. Energy will travel from outside the house to inside the house, from more to less. And, given enough time, this house would eventually heat up to 115 F.
If that house is guaranteed to eventually heat up to 115 degrees, then what good is a thermal enclosure system anyways?! The value is that a complete thermal enclosure system can slow that process down. It can resist the transfer of heat from outside the home to inside the home.


System 1: Thermal Enclosure System Energy Efficiency &
Basic Concepts

Renewable Energy

Thermal
Enclosure

2. Heat Transfer is quantified in British
Thermal Units (BTU'’S)

1 Btu Is approximately equal to
the energy in a single match.
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Presentation Notes
The second thing you need to know is that you can quantify the amount of heat being added to your home using one helpful metric – btu’s. Btu stands for British Thermal Unit and 1 btu is about equal to the energy in a single match. We’re going to bring this up a lot, so don’t forget it!


System 1: Thermal Enclosure System Energy Efficiency &

What We’re Trylng tO AVOld Renewable Energy
Thermal

Enclosure

Attic air infiltration into the wall
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Presenter
Presentation Notes




System 1: Thermal Enclosure System = s

Drywall Sealed at Top Plates Renewable Energy
Thermal
Enclosure
Default: Alternative: Alternative:
Foam Sill sealer Constr. Adhesive
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Presenter
Presentation Notes
This air sealing detail is important, so it’s Item 5.2.3 of our thermal enclosure system rater checklist and must be done right for every certified home.
The last image was from a cold climate, but here we are in Phoneix. On the hottest summer day, even the outdoor air is cool and refreshing compared to the air inside the attic. If it’s 100 degrees outside, like it is today in Arizona, you can bet that the attic is 140 degrees or hotter. This is why it’s so important to seal the seam between top plates and drywall - to prevent the 140 degree air from infiltrating into the living space.  
The default compliance option is to use spray foam to seal up those seams. But other alternatives are available that might be more cost effective – like using a sill sealer or other gasket, or using a thick bead of construction adhesive.


System 1: Thermal Enclosure System T e R
Air and Thermal Flow Control

Renewable Energy

Thermal
Enclosure

e Air Sealing
o Air Barriers

- Thermal Bypass
- Wind Intrusion Thermal

* Insulation Enclosure

. Checklist
- Adequate Quantity
- Proper Installation
- Minimum Thermal Bridging

e Adv. Windows
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Presenter
Presentation Notes
E* TES provisions provide comprehensive:
Air sealing
Air Barriers
Insulation – quantity AND quality
Advanced windows


System 2: Energy Efficiency &

HVAC SySte m Renewable Energy

Heating, Cooling
& Ventilation

- Heating and Cooling Equipment:
— High efficiency
—  Properly designed and installed

— Combined with a duct system that’s
Insulated, sealed, and balanced

... Maintain comfort with less energy.

- Ventilation System:
-~ Remove low-quality air
— Provide outdoor air
— Filter contaminants to improve 1AQ
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Presentation Notes
OK – let’s move on to the second system. The HVAC System.
A complete HVAC system is so important because heating and cooling equipment that is high efficiency, properly designed and installed, and combined with a duct system that’s insulated, sealed, and balanced, maintains comfort with less energy. Sound familiar?
And the ventilation system, the “V” in HVAC that’s missing from almost every home in the U.S., helps remove low-quality indoor air, bring outdoor air into the home automatically, and filter contaminants from the air. This all results in a home with better indoor air quality.
And because this system is so important, we have not one but two checklists – the HVAC System QI Contractor Checklist and the HVAC System QI Rater Checklist.


System 2: HVAC System Energy Efficiency &
Calculating Heating & Cooling Load

Renewable Energy

Heating, Cooling
& Ventilation

e Heating Load varies for each hour of the year.

e Heating Peak Load: Maximum energy lost in a single houir,
which must be added back to maintain temperature.

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


Presenter
Presentation Notes
The heating load is the opposite. It’s tallying up all the energy being lost from the home, also in btu’s.



System 2: HVAC System Energy Efficiency &
Calculating Heating & Cooling Loa

Renewable Energy

Heating, Cooling
& Ventilation

e Cooling & heating equipment are “btu machines”
that add or remove btu’s to offset the load

e Load = number of btu’s equipment has to remove or add
e Load independent of type of equipment used

F I I F 9 7 I I
5 I 3 & I 7
ahala & akala
—
Furnace Boiler HP
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Presentation Notes
So, now you can see why it’s really helpful to calculate the cooling and heating load. 
You can think of your heating and cooling equipment as “btu machines”. Cooling equipment removes btu’s from the home.  And heating equipment adds btu’s to the home. 
Just like knowing the peak structural load tells you how strong a foundation needs to be, the peak cooling and heating load tells you how many btu’s the HVAC equipment needs to be able to remove and add to keep the home comfortable.
Notice that we haven’t even talked about the type of heating or cooling equipment yet. That’s because the load for the home doesn’t change based on the equipment you choose. 
For example, let’s say the heating load on a home is 36,000 btu’s per hour. That’s how much heat you must add to bump the temperature from 69 back to 70.
Whether you use a furnace, a boiler, or a heat pump, that equipment will need to add 36,000 btu’s per hour to meet the peak heating load.



System 2: HVAC System Eneray Effcioncy &
What We’re Trylng tO AVOld Renewable Energy

Heating, Cooling
& Ventilation

Which boat would you want -
the one with the

small pump or

the big pump?

®
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Presentation Notes
There aren’t too many technical challenges to selecting the right sized equipment once you have the correct loads. The biggest challenge is perhaps consumer messaging and expectations.
So many homeowners believe that when it comes to AC sizing, bigger is always better. And many builders want to give the homeowner what they want, even when it will result in worse performance. One of the things we’re trying to avoid is over-sizing just to meet consumer expectations. This requires some educational effort, which brings us to the boats.
The boat on the left is tightly built, so it has few leaks and only needs a small pump to keep the boat dry.
The boat on the right has lots of leaks, so it needs a much larger pump to keep the boat dry.
Now, both pumps have been right-sized, but which boat would you want to buy – the one with the small pump or the one with the large pump?


System 2: HVAC System Eneray Effcioncy &
HVAC-C (312)’ HVAC_R (129) Renewable Energy

Heating, Cooling
& Ventilation

Verify that the equipment capacity
IS right-sized relative to
the heating and cooling load.
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System 2: HVAC System Eneray Efficioncy &
DUCt SyStem DeS|gn Renewable Energy

Heating, Cooling
& Ventilation

1. Air follows the path of least resistance.

\ 4
Room A Room B Room A Room B

Equal resistance, Higher resistance,
equal flow less flow
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Presentation Notes
There is really just one concept you really need to know about duct design. And, it’s actually a pretty intuitive concept. 
Air will follow the path of least resistance.
So here in the image on the left you’ll see those two ducts have equal circumference, same size around so the air is going to flow through them evenly. However on the right, you’ll see the duct run going into Room A much more narrow than the duct run going into Room B. So the air is going to travel where ever it is easiest, in this case that’s the duct going into Room B – bigger space, easier for the air to flow. 




System 2: HVAC System Energy Efficiency &
Duct System Design

Renewable Energy

Heating, Cooling
& Ventilation

Factors that influence the airflow of the ducts:

e Duct Length e Duct Type
e Duct Size e Duct Turns
e Duct Shape e Other Components (e.g., Filters)

v
7
e

Duct Length

Diameter
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Presentation Notes
As you can imagine, there are number of factors that affect the airflow of the ducts. 
So, it’s really helpful for a designer to design the ducts in a standardized way that accounts for all of these things.


System 2: HVAC System us. oepaRTMENTOF | Energy Efficiency &

What We Are Trylng to AVOld ENERGY Renewable Energy

Heating, Cooling
& Ventilation

ﬁ f“h \? la 4/.:; ‘,fiu 1 ,

i A
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Presentation Notes
Not only do we want to consider these factors to make sure the air is going where it’s supposed to. We’re also taking them into account so that the HVAC fan doesn’t have to work harder than it’s designed to.
Think of the duct system as one of those fun twisty straws.  The more bends, the harder and longer you have to work to get the drink.  It works the same way for the duct system.  The more bends twists and size changes the harder the system has to work.


System 2: HVAC System Eneray Effcioncy &
HVAC-R Item 14, Sectlons 2’3’ & 4 Renewable Energy

Heating, Cooling
& Ventilation

Verify that the ducts are
balanced, insulated, tight, and
Installed without major defects.
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System 2: HVAC System Energy Efficiency &
Basic Concepts

Renewable Energy

Heating, Cooling
& Ventilation
Design:

1. Calculate Heating/Cooling Loads

2. Select Equipment that Meets Loads HVAC QI

3. Design Duct System that Gets Air Contractor
from Equipment to Rooms and Back Checklist

Commission: Rater

Field

A. Check Airflow at Air Handler Checklist

B. Check Refrigerant Charge
C. Measure Airflow at Registers/Exhaust
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Presentation Notes
For the heating and cooling system, the contractor has to get these six major design and commissioning steps right.
The three design steps are to:
Calculate the heating and cooling loads.
Select equipment that meets those loads.
Design a duct system that gets air from the heating & cooling equipment to the rooms in the house, and then back to the equipment.
And the three commissioning tests are to:
Check the airflow at the air handler.
Check the refrigerant charge.
And measure the airflow at the registers.
I’m just going to discuss the first three steps today. If you don’t get the design right, then the commissioning becomes a lot less useful.



System 3: Energy Efficiency &
Water Management

Renewable Energy

Water
Management

Moisture Vapor (Air Flow)

- Air Sealing Thermal
- Air Barriers Enclosure
- Vapor Barriers/Retarders Checklist
- HVAC Quiality Installation HVAC

- Whole-House Ventilation

o Quality Installation
- Spot Ventilation Checklist
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Presentation Notes
How do we control moisture flow…could be vapor or bulk water….?

Use the TES again to control moisture flow which moves with air flow….

Also look to a well designed and installed HVAC system to remove moisture; dilute it with ventilation; and account for latent loads ADDED by ventilation;

BULK moisture….critical in high performance homes with high insulation levels and very low infiltration….we get to these via the Water Management Checklist.


System 3: Water Management us. oeparTENTOF | Enargy Efficiency &
Basic Concept

ENERGY Renewable Energy

Water
Management

Drain Building

'\'& :( Roof

Drain Materials|

Drain Components

.

P —

Drain Openings

4 B =
- Drain Ground
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Presentation Notes
The third and final system is the water management system. 
A water management system that directs water off the roof, down the walls, and away from the foundation and site, as well as keeping building materials from getting wet, improves the durability and indoor air quality of the home.
This is pretty intuitive and not a theoretical concern. Any builder that’s gone through a class action lawsuit over water management defects knows how painfully important these details are.
So, we have a Water Management System Checklist that’s verified by the builder. 



System 3: Water Management Energy Efficiency &
Basic Concept

Renewable Energy

Water
Management

 Many materials used in building homes are not
durable when wet.

« Especially important in high performance homes,
regardless of whether ENERGY STAR certified.
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Presentation Notes
There’s really just one building science concept to keep in mind. Many materials used in building homes are not durable when wet. 
Think of gym clothes. If you hang them up to dry after a workout, they can probably be used the next day. But if you were to tie them up in a garbage bag overnight, where the moisture is trapped inside, you’re probably not going to be using those clothes again. Unless you want the gym to yourself.
The same concept applies to most building materials that get wet and stay wet. So it’s important for every home, but especially high-performance homes. Why is that? Well, remember that complete thermal enclosure system we talked about – the one that improves comfort and efficiency by reducing heat transfer. That reduced heat transfer means that it will take longer to dry out wet materials, so it’s extra important to keep things from getting wet in the first place.



System 3: Water Management us oeparTvent o | Energy Efficiency &

What We’re Trylng to AVOId ENERGY Renewable Energy

Water
Management

Missing step & kick-out flashing
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System 3: Water Management Energy Efficiency &

Step and Kick-Out Flashing (3.1) Renewable Energy

« Step and kick-out flashing Flashing
at all roof-wall intersections, _ ENEUGHIN .
extending = 4” on wall & wal B
surface about roof deck and
Integrated with drainage
plane above.

« Step flashing goes behind
water barrier on wall and
under shingles on the roof.

—
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Presentation Notes
Item 3.1 requires step and kick out flashing at roof-wall intersections, which must extend at least 4 inches up the wall surface above the roof deck and be integrated with the drainage plane above. Again this intersection is a weak spot in the exterior drainage system.  
This, like all of the other items on the checklist, are rooted in code requirements. So in addition to being good building science, and helping avoid lawsuits, it also makes your home legal.


System 3: Water Management = s
Bulk Moisture Control

Renewable Energy

Water
Management

Bulk Moisture

- weather resistant barriers Water
- flashing Management
- capillary breaks Checklist
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How do we control moisture flow…could be vapor or bulk water….?

Use the TES again to control moisture flow which moves with air flow….

Also look to a well designed and installed HVAC system to remove moisture; dilute it with ventilation; and account for latent loads ADDED by ventilation;

BULK moisture….critical in high performance homes with high insulation levels and very low infiltration….we get to these via the Water Management Checklist.


Energy Efficiency &

Ensurlng COmpIete Bldg SClenCe Renewable Energy

Thermal Heating, Cooling Water
Enclosure & Ventilation Management

ENERGY STAR for Homes va3:

v Rater Plan Review Checklist
v' Rater Field Checklist

" Thermal Enclosure
= HVAC QI

v HVAC QI Contractor Checklist
v Water Management Checklist
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements
Envelope:
Advanced Windows




Energy Efficiency &

ENERGY STAR Windows ENERGY | reneuavle Enerdy

e Assures beyond-code
window performance

* Fenestration used for
passive solar design are
exempt from the
U-factor and SHGC -l

requirements S s

* Area-weighted averages e | A g

for U-factor, SHGC ..,.,9.31..“,_ .°,.,.i -

permitted

World's Best
Wmdow Co.
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Presentation Notes
ENERGY STAR Windows in most of Utah are U 0.30 or lower; any SHGC;

Windows also count towards the overall UA of the envelope….


Energy Efficiency &

Good, Better, Best Windows Renewable Energy

Hot Climates Mixed Climates Cold Climates
IECC CZ 34 IECC CZ 5-8
IECC CZ 1-2 : :
except Marine and 4 Marine

SHGC SHGC |U-value SHGC | U-value

Mandatory: An 0.30
ENERGY 027 060 9040 w032l JIH. o
STAR 310.30 310.35 032
Performance:
Target 0.25 0.4 0.27 0.3 0.27
Home
Encouraged:

R-5 022 021 025 0.21
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U.S. DEPARTMENT OF Energy Efﬁciency &

WlndOWS Are a. Blg Deal ENERGY Renewable Energy

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

Wall Area w/Varied Wall Insulation Levels
Value R-18 R-39 R-60
030  R5
0.20 R-5 R-23
0.15 R-5 R-23 R-28
0.10 R-5.5 R-27 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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Energy Efficiency &
Renewable Energy

Zero Energy Ready Home

Technical Specifications:
Best Practices
Air-Tight Construction
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Energy Efficiency &

Why AII’-TIght COI’]S'[I’UC'[IOI’] Renewable Energy

e 16 to 50% of HVAC Loads
 Moisture Problems
 Comfort Problems
 Indoor Air Quality

()
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U.S. DEPARTMENT OF

Target Home Air-Tightness

Energy Efficiency &

ENERGY Renewable Energy

ACH50 Requirements/Targets

Zero
Zones  Ready  SRws  UI2IECC
Home
1-2 3.0 6.0 5.0
34
3 15 3.0 3.0

Passive
House

0.6

0.6

0.6

0.6
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Presentation Notes
DCH air tightness targets are built into the “Target Home” design – so they’re not mandatory but do set the bar for how efficient the home must be.

DCH ACH50 levels are ½ those of ENERGY STAR

DCH ACH50 levels are below 2012 code, but actually not THAT far beyond code in some places like CZs 3 & 4


Seal Usual Suspects Renouablo Eneray

Penetrations: Shafts: Cracks:

e Plumbing  Flues o Sill Plates

 Wiring  Ducts  Windows & Doors

« Recessed Lights ¢« Plumbing < Drywall at Top Plate

 Vents  Access Panels

« HVAC Duct e Sheathing Joints
Boots -

e Foundation/Framing

e Cantilevers
e Knee-walls

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


Presenter
Presentation Notes
If you’re following code + the Thermal Enclosure Checklists – you’re already taking care of these details.


U.S. DEPARTMENT OF Energy Efﬁciency &

Air Leakage Distribution ENERGY | rencnabio Enoray

Exterior air barrier

Cathedral ceiling y S 60 L
4—%\\0
Sheathing / roof joint =2
1.1 cfm/ft @ 50 Pa i
| 93%
W Sheathing / top plates
B Stud / top plates
B Top plates

2-Story house (Floor area = 2,000 ft?)
Sheathing / roof joint unsealed = 0.5 ACH;,

DOE Challenge Home IECC 2012
Contribution
Requirement to Requirement ST 2
g requirement g requirement (%)
(%)
1-2 3 17 5 10
3-4 2.5 20 3 17
I 5-7 2 25 3 17 I
8 15 33 3 17
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Air Leakage Distribution ENERGY | renonavis Enrey

Exterior air barrier

Sheathing / foundation joint
1.1 cfm/ft @ 50 Pa —_—

8%

2-Story house (Floor area = 2,000 ft?)

20% Sheathing / foundation joint unsealed = 0.5 ACHg,

DOE Challenge Home IECC 2012

Contribution Contribution

2%

to : to
: Requirement :
requirement requirement

Requirement

(%) (%)
B Sheathing / bot plate B Stud / bot plate 1=2 3 17 5 10
3—4 2.5 20 3 17
H Bot plate / floor
I 5- 2 25 3 17 I
8 15 33 3 17
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1.5”¢ ID Capped PVC Pipe ENERGY | rencuabie neray

- ~1/4” perimeter gap
- ~12cfm @ 50 Pa

- Perimeter gap sealed
- Effectively with one-component polyurethane foam
- Effectively with caulk
- Somewhat effectively with tape
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To put the 12 cfm into context …. What is the tested cfm of a 2000 sf house ith a tightness level of 3 ACH50?

….ABOUT 800 CFM50


U.S. DEPARTMENT OF Energy Efﬁciency &

Rectangular Electrical Box ENERGY | renewable Energy

1/8” to 1/4” perimeter gap
~ 12 cfm @ 50 Pa

Perimeter gap sealed
- Somewhat effectively with one-component polyurethane foam
- Effectively with caulk

Wire holes > 50% of |leakage
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U.S. DEPARTMENT OF Energy Efﬁciency &

4”¢ Circular Electrical Box ENERGY | renewabie Energy

1/8” to 1/4” perimeter gap
~ 16 cfm @ 50 Pa

Perimeter gap sealed effectively

- One-component polyurethane foam
- Caulk

Wire holes > 50% of leakage

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



Energy Efficiency &

FaStenerS Renewable Energy

Air leaked at nailed fasteners

Repeat test with screwed fasteners
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Energy Efficiency &

Renewable Energy

(5) Lights = 0.29 ACH;,

Exterior Air Barrier:

2-Story House (2,000 sq. ft.) Ext. Sheathing/Roof

(4) Elect. Outlets = 0.17 ACHs, = 051 ACH,,
Exterior Sheathing/Foundation Alr barrier
= 0.51 ACH5, Duct = 0.22 ACHs,
1. Sheathing/Foundation Joint Unsealed =0.51
2. Sheathing/Roof Joint Unsealed =0.51
3. (4) Electrical Outlets =0.17
4. (5) Celling Lights =0.29
5. Return Duct =0.22
1.7 ACHc,
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U.S. DEPARTMENT OF Energy Efﬁciency &

AII’ Sea“ng W|th Ael’OSO| ENERGY Renewable Energy

You've probably seen this:
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AII’ Sea“ng W|th AeI’OSO| ENERGY Renewable Energy

But now we are going to investigate this...

Engineer Curtis Harrington faping off areas in
preparation for sealing.

Confecting cantrols for Dlower doar, setting u
compressor for acrosal infection and maniton
software.

Aerosol sealant sealed this leak between this

i i N i
electrical outiet and the wall,

Photos from wcec.ucdavis.edu
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
Envelope:

2012 IECC Insulation




Energy Efficiency &

2012 IECC Insulation Renewable Energy

o Compliance with next generation code

 Three Options:
v Prescriptive
v Alternative equivalent U-factor

v Total UA calculation
[allows window to be included]

« Allowances for ceilings without attic spaces
[up to 500 square feet or 20% of roof area,
whichever is smaller]
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2012 IECC Insulation ENERGY | renonatie tromy
Climate Zone | Climate Zone
6 7
Walls R-20+5 or R-13+10
Celling R-49

Floor R-30 R-38
Basement R-15/19
Crawl Space R-15/19

Slab R-10/4" Deep
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

S

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home

High-R Walls
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High-R Wall Options Renonable Enoray

« Advanced Framing with Thicker Wall

 Rigid Insulation Exterior Sheathing
— Continuous Rigid Insulation w/Sheathing
— Continuous Rigid Insulation w/o Sheathing
— Continuous Rigid Insulation w/Recessed Studs

o Structural Insulated Panels (SIPSs)

* |Insulated Concrete Forms (ICFs)
 Double Wall

o Structural Engineered Panel WETMMS
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Energy Efficiency &

Renewable Energy

e R-17 - R-21
« Higher Framing Factor (~12-15%)

 Blanket Insulation Issues:
R-19 iIs 6” Thick, which results In
R-17 Compressed in 2x6 Wall

R-21 i1s 5.5” Thick, which results In
R-21 in 2x6 Wall

* Blown-In Insulation Issues:
Settling and Proper Density (Bag Count)

e Spray Foam Issues:
High Cost
Closed Cell Enhances Structure Perf.
Still Need to Ensure Quality installation
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Energy Efficiency &

ngld IﬂSUlatlon W/Sheathlng Renewable Energy

e R-18 Wall
 Complete Thermal Break
e Exterior Condensation Surface

« Can Combine Sheathing w/ Weather
Resistant Barrier

e |nstallation Issues:
< 1.5” Thick, Nalils Okay
> 1.5”" Thick, Screws Needed
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Presenter
Presentation Notes
The other one was R-17-21, but this is only R-18?


Rigid Insulation w/o Sheathing Renowable Enerey
BASF Wall Assembly:
. R-17 Wall

 Complete Thermal Break

 Enhanced Racking Strength and
Impact Resistance with CCSpf
Enables No Sheathing

* Rigid Insulation Sheathing serves as
Weather Resistant Barrier w/Liquid
Membrane at Joints and Pan Flashing

e Substantially Reduced Framing
Including Single Plates

 BASF Claims Net Cost Competitive
with Conventional Wall
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Energy Efficiency &

Renewable Energy

e R-18 Wall
e 2x4 Studs with 2x6 Plates

» Sheathing Attached to Plates for Near
Full Racking Strength

« Complete Thermal Break Except for
Top and Bottom Plates

e Condensation Surface Inside
Assembly, so Must Control Air Flow

 Much Easier Installation of Cladding
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Energy Efficiency &

Renewable Energy

« R-20 Walls (6”)

e Substantial Thermal Break
(3 — 8% Framing Factor)

» Special Construction Practices
Required

e Foundation has to be Perfectly
Level

« Significantly Reduced Time-of-
Construction

e Reduced Dimensional Variation =
Corrections

 Killer Applications
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U.S. DEPARTMENT OF Energy Efﬁciency &

Insulated Concrete Forms (ICFS)  ENERGY | renewable Energy

e ~R-24 Walls
 Complete Thermal Break
o Useful Thermal Mass

e Foundation has to be

Reinforced
concrete

Perfectly Level gl o
« Longer Time-of- \

' Stucco
mesh

Construction
e Maximum Disaster Resist.
e Termite Resistant

e Reduced Dimensional
Variation Corrections

 Much More Costly

furring strip

Acrylic stucco
base coat

Courtesy Logix

23/4in. of

S ﬁ— expanded polystyrene (EPS)
foam insulation
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Energy Efficiency &
DO U b I e-W3.| I Renewable Energy

e R-26 Walls

e Studs Offset to Ensure

Complete Thermal Break r

« Coldest Outside Sheathing |
Surface Suggests Plywood
Rather Than OSB to Ensure
Drying

 Uses Exact Same Framing
Techniques Already
Understood by Trade Partners
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University of MN Display: 4 Walls  ENERGY | renewable Energy
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Energy Efficiency &

Wa.” 1 Super ICF Renewable Energy

 High level of
Insulation

e Minimal thermal
bridging

e Resilient to wind &
water
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Wall 2: Low Envir. Impact Wall

Energy Efficiency &

Renewable Energy

 Natural materials
(limited materials from
fossil fuels)

 High overall R-value
e Limit thermal bridging

 High moisture storage
and drying potential
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Energy Efficiency &

Wa.” 3 Optl' M N Renewable Energy

 Developed by the U of
MN Student Team \

* Robust, high
performance wall

optimized for current
construction methods

e Single water, air, and
vapor barrier

e Two-way drying
potential
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Energy Efficiency &

Wal I 4 S E P' ETM M S Renewable Energy

 Innovative & Affordable g

e Based on the perfect wall, ﬁ
using a “studless” structural g
engineered panel

e Single water, air, and vapor
control layer

 Recent experience has
demonstrated it can be built
for less than a standard
wood-frame wall system
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= Effici &
SEP-ETMMS Renewable Energy

Step 1: Put the structure on the inside
 Light-frame construction

e Timber frame

e Concrete masonry

o SEP = Structural Engineered Panel
(studless construction)
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= Effici &
SEP-ETMMS Renewable Energy

Step 2: Put the thermal and moisture control layers
on the outside.

 Perfect Wall
(Lstiburek, w/credit to bright Canadians in CBDS)

« PERSIST (Makepeace)
« REMOTE (Alaskans)
« PERFORM (Texans)

e QOut-sulation (??7?)

o Exterior Thermal & Moisture Management System
(ETMMS)
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= Effici &
SEP-ETMMS Renewable Energy

e Build the entire structure;
— foundation, floor systems, walls, and roof

 Wrap the entire envelope with a “peel & stick”
membrane integrated with openings / penetrations

e Add rigid foam insulation
— 2 to 3” on foundation
— 3to 4” on walls
— 6 to 8” on the roof

e Add furring strips, overhangs, etc.
 |nstall trim; siding; roof sheathing and roofing
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Energy Efficiency &

Renewable Energy

e Option 1. Customized Approach
— Based on a holistic assessment of:
e sSite conditions,
e basement conditions,
» foundation construction details, and
e Interior conditions.

e Option 2: Universal Approach

— Do we have one-size fits all designs for both liquid
active and not liquid active walls?

UNIVERSITY OF MINNESOTA

Driven to Discover™
Buildings.Energy.gov

U.5. DEPARTMENT OF Energy Efflc:lency &
ENERGY Renewable Energy  {'s.
0 N A \ & IIN RATION:

OV O




Energy Efficiency &

Foundation Insulation Solution Sets ENERGY |remewasie tromy

Universal Approaches
o Existing wall is (or likely to be) liquid water active
— No exterior water proofing or capillary break

— Signs of water staining and efflorescence
— Most CMU wallls

o Existing wall is not liquid water active
— Good waterproofing and capillary break
— Very dry soil and site conditions

ssssssssssssss Energy Efficiency & 'B- 25 é UNIVERSITY OF MINNESOTA
ENERGY RenewabIeEnergy u Idm Northernsm Driven to Discover

NOVATION B nergy Efiiciency Market Buildings.Energy.gov




Foundation Insulation Solutions

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

(liquid water active; exterior)

Gutters and
downspouts carry
rain water away
from foundation

Protective
facing

Ground slopes away
from foundation

| —sill gasket above

s -
I -
A ale and below termite
(6in. per 10 ft) 04:-.{ o shield
e Waterproofing
o ajl : material applied
S = - directly to wall
Low permeability solil ° A exterior
SRS ~e
S le 0
LEYY o%dl A
vy LALS

=

A
N

v Free-draining 4

' back fill materialgq. -

“ordrainagemat
1

Expansion joint
sealed with poly-

b th 13
Capi"arybreak urethane cau

between footing
and foundation wall
[

Polyethylene
/ vapor retarder

Bo . & g o5t
o

Filter fabric

Coarsle Gravel drainage
?nr:‘;ienesj pad (no fines)

Perimeter drain system

Source: Oak Ridge
National Laboratory

Figure 2-3: Components of Basement Drainage and
Waterproofing System

U.5. DEPARTMENT OF

ENERGY

Bu !n **

UNIVERSITY OF MINNESOTA
UAS Baperimsont of E% éNorthernSM Driven to Disco\;erSM

Iclency Market

Energy Efficiency &

Renewable Energy
ON &

NNOVA



Foundation Insulation Solutions Energy Efficiency &

Walls Not Liquid Water Active Renewable Energy

e EXxterior options are pretty much wide open
— Even partial insulation-only options may be viable

 Interior options may work
— Generally requires a semi-impermeable insulation
— but must be airtight and limit exterior wetting

UNIVERSITY OF MINNESOTA

Driven to Discover™
Buildings.Energy.gov

U.5. DEPARTMENT OF Energy Efflc:lency &
ENERGY Renewable Energy  {'s.
\| I\ AY \l & \\ RA ON:

OV O




Foundation Insulation Solutions s oesaswent or | Enoros Efficiency &

. . " : ENERGY enewable Ener
(not liquid water active; exterior) Renewable Energy

Existing Basements Alternatives
o Partial exterior insulation systems
— Partial depth
— With or without skirt

e Current cautions
— Material choices
— Moisture impacts

U.S. DEPARTMENT OF Energy Efficiency & 'Bt lu ** ﬂ UNIVERSITY OF MINNESOTA
ENERGY Renewable Energy u Ay Dm B “,, Enitgy Northernsm Driven to Discover
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Foundation Insulation Solutions us. oepaRTHENTOF | Energy Efficiency &
ENERGY Renewable Energy

(not liquid water active; interior)

CRNL 2090-GE1234ven

é

Exterior siding———

i

|
Sheathing- .za.

Rim joist,all B Subfloor

joints cauled |
il
Pressure-treated Koss

Rigid insulation caulked

sill plate at all edges|

o | i
-

Gooviind dopies may o 1/2-in. anchor bolts

from wall at 5%

(6 in. per 10 ft.) @ at 6 ft. 0. c.max[i2]

Low permeability o e Supdsmml s

soil (optional) E »——— Paperless drywall

Concrete
foundation walllﬂ

z ! . - L

Drainage mat, insulating : %

drainage board, or /_/_/‘ I -
granular backfill — Uil

(optional)[4]

Filter fabric [6] —
wraps gravel =

Coarse gravel —— :

Perimter drain

system (7]

Source: Oak Ridge

Figure 2-15: Basement Wall

with Interior Insulation Natlonal Laboratory

U.S. DEPARTMENT OF Enel‘gy Efficiency & Bulldin w ﬂ UNIVERSITY OF MINNESOTA
ENERGY Renewable Energy ﬁs_ D,nge.mg, Northernsm Driven to Discover
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Foundation Insulation Solutions us. oepaRTHENTOF | Energy Efficiency &

(not liquid water active; interior) ENERGY | renowabie Energy

Spray foam

ﬁ Sealant
I
| L
Drainage plane/housewrap
g : Capillary break
\ b ’
Mﬁ\m\.\w.m‘.n\n'\\nmmumm L ALAMAIL i Soray fadhi

1'/2" steel stud assembly
- : ; Concrete foundation wall

<— Gypsum board

— Bond break

Dampproofing ————»
Ex ? Sill seal thermal break and

/ capillary break
Filter fabri Concrete slab
Clot::se grrigval ’ .,-l (®) SL KN

(no fines) ¥ e ; 2 ] . - -

Perforated = A :%?ofz;ﬁﬁg@;

rain pipe ‘i\ 0 o e . 1 1

gapillary b;eak over 1ogting) L— Pclyetgylepe SO u I'Ce . B U | Id | n g

lampproofing or membrane| vapor barrier .
Gt eirs — T e, sclence.
petl (Raiies) Corporation

U.S. DEPARTMENT OF Energy Efficiency & w ﬂN th SIHR UNIVERSITY OF MINNESOTA
ENERGY Renewable Energy u - D,par.m.,m b A of orfinern Driven to Discover
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Foundation Insulation Solutions Energy Efficiency &

Liguid Water Active Walls Renewable Energy

o Exterior options
— Most will work very well
— Rarely will increase risks
— Can mitigate bulk water issues

 |Interior options
— Generally more risky
— WIll likely require a water separation plane

U.5. DEPARTMENT OF Eﬂergy Efficiency & Bullding B R 3 w é UNIVERSITY OF MINNESOTA
ENERGY Renewable Energy ﬁgﬁ‘@m&wy NOrfhernSﬂ‘lR Driven to Discover™
ON & IN

NNOVA

RATION: Transiorming the Energy Efficiency Market Buildings.Energy.gov




U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

S

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home

High-R Roofs
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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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Energy Efficiency &

Renewable Energy

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

(.026 x990) + (1 x 10)
1,000

Average U

1,000
R-28

- 27% < R-38
1% Hole Results in 27% Loss of R-Value
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Energy Efficiency &

Renewable Energy

Assume 50° F temperature difference across attic ceiling

Heat Flow = (Delta T) x Area
R

Heat Flow = (50) x 1000 = 50,000 = 1316 Btu/hr
(w/o Hole) 38 38

Heat Flow = (50) x 1000 = 50,000 = 1786 Btu/hr
(w/hole) 28 28

33%+ Greater Heat Flow with 1% Hole

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



U.S. DEPARTMENT OF Energy Efﬁciency &

Air Impermeable Insulation ENERGY | reneuable Energy

5.1 AIR-IMPERMEABLE: In direct contact with the
underside of the sheathing

Humid Air Cannot
Reach Underside of
Cold Roof Sheathing

Humid Indoor Air
Denied Entry

Humid Outdoor
Air Denied Entry

o

Building Science Corporation
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Presenter
Presentation Notes
1 of 3 approaches available to control thermal and moisture.  This 1 shows us the air-impermeable insulation method:

Foam insulation impermeable to air-flow (and usually moisture as well) provides all of the necessary R-value



U.S. DEPARTMENT OF Energy Efﬁciency &

Insulation for Condensation Control ENERGY | renewabie Energy

Minimum R-value of Impermeable Insulation

Climate Zone Minimum Impermeable 2012 IECC Celiling
Insulation R-Value* R-Values

2B and 3B Tile Roof None Required 30
1, 2A, 2B, 3A, 3B, 3C R-5 38
4C R-10 38

4A, 4B R-15 49

) R-20 49

6 R-25 49

7 R-30 49

8 R-35 49

*contributes but doesn’t supersede 2012 IECC insulation requirements
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Presenter
Presentation Notes
Key Points:
Whether SPF is blown below the roof deck, or rigid foam board is installed above the roof deck – the minimum values are listed in the middle column in this table.  However – this R-value only CONTRIBUTES to the required ceiling/attic assembly R-value.  As the last column shows, the minimum amount of R-value from the SPF or the rigid board only delivers a portion of the 2012 IECC insulation value.  The rest must be made up in the attic assembly, or made-up elsewhere in the shell and accounted for in a whole-building UA calculation - - but there isn’t a lot of trade-off potential in the walls or foundation R-values either.

AIR-IMPERMEABLE INSULATION. An insulation having an air permanence equal to or less than 0.02 L/s-m2 at 75 Pa pressure differential tested according to ASTM E 2178 or E 283.


Top Insulated Roof Deck

U.S. DEPARTMENT OF

ENERGY Renewable Energy

Energy Efficiency &

Roofing
(e.g. asphalt shingles)
Underiayment
(e.g. roofing paper)
Roof Sheathing
(e-g. plywood)
Foam Board Insulation
(e.g. PIR, XPS, EPS)
Existing Roof Sheathing
Existing Roof Framing

Vented Soffit
Continuous Air Seal

Rigid Blocking

Sequence of Retrofit:

Existing Ceiling Finish
(e.g. lath & plaster;
drywall)

Dense-packed fiber insulation
(e.g. cellulose or glass fiber)

1) Remove existing roofing and underlayment; Inspect existing roof deck and framing and repair as

necessary.

2) Install new exterior foam board insulation, roof sheathing, underlayment, flashings and roofing.

3) Remove existing soffit and install rigid blocking to prevent loose-fill fiber insulation from blowing into soffit;
Install continuous air seal at all joints and interfaces in blocking; Replace soffit.

4) Dense-pack rafter cavities using approved cellulose or glass fiber insulation and following insertion tube

technigues described in BP1 RBE-WHALCI 2012
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Building
Science
Corporation

“— Structural sheathing
as required to attach
roof cladding

Water control layer
and cladding as per
project

Rigid foam plastic
insulation sheathing

Roof sheathing (air
barrier at this layer)

Rafter

Cavity insulation

s Interior cailing
covering

Buildings.Energy.gov



Guidance for Dense Pack

U.S. DEPARTMENT OF

Roof Assemblies ENERGY | renonaic enoray

Building
= s
(e.g. asphalt shingles) rpo
Underlayment )
(e.g. roofing paper) >
Existing Roof Sheathing

Closed-cell Sprayed Polyurethane
Foam Insulation (ccSPF)

Existing Roof Framing = A Ceiling Finish
(e.g. painted drywall)
kY —
'ba:'.;__
Drip Edge " e Dense-packed fiber insulation
Fascia (e.g. cellulose or glass fiber)
Vented Soffit
Rigid Blocking ||
|J
|
I
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Guidance for Spray Foam

Under Roof Decks

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Description
*  Built 2009
* Cathedralized attic
*  R21-~3.5" ccSPF below 0SB roof
sheathing

Building
Science
Corporation

Exploration Findings
* All sheathing locations
investigated are within safe
moisture content readings

Exploration Location 1 - North
Lower
* 6% moisture content reading
* No visible signs of moisture
damage

Exploration Location 2 - West Upper
*  7.5% moisture content reading
* No visible signs of moisture
damage

Exploration Location 3 - East Upper
*  6.5% moisture content reading
* No visible signs of moisture
damage

Exploration Location 4 - West Lower
*  7.0% moisture content reading
* No visible signs of moisture
damage

This information correlates well to
modeling of warm locations with drives
that enhance drying and have limited
wetting.

Figure 1 — New Orleans, LA - June 2012 Collection of Sample of Spray Foam Under Roof
Assembly in an Attempt to Compare Actual Performance with Idealized Performance

Description
* 1941, Retrofit 2012
* Catherdralized attic
*  R21-~3.5" ccSPF below 1x board roof

Exploration Findings
¢ All sheathing locations investigated are
within safe moisture content readings

Exploration Location 1 — North West Lower
*  9.2% moisture content reading
* No visible signs of moisture damage

Exploration Location 2 — South West Lower
*  6.9% moisture content reading
* No visible signs of moisture damage
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Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
Ducts in Conditioned Spaces




Energy Efficiency &

Renewable Energy

e Significant Thermal Losses:

— Thermal losses triple for ducts in unconditioned
vs. conditioned space

— Total thermal losses can range from 10-45%
— Extensive unconditioned space penetrations

e Significant Performance Impacts:
—1AQ
— Comfort
— Durability
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Presenter
Presentation Notes
“must have” during initial design and construction.


Energy Efficiency &

Renewable Energy

e Short Duct Run

up to 10’ of total length is permitted to be outside of
the home’s thermal and air barrier boundary.

e Jump Ducts

may be located in attics if all joints, including boot-to-
drywall, are fully air sealed with mastic

 Ductless HVAC system
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Energy Efficiency &

Renewable Energy

e Conditioned Floor Space [3 options]
within the thermal boundary

 Unvented Crawl Space/Basement
which is within the home’s thermal boundary

e Unvented Attic

regardless of whether conditioned with a supply register

e Vented Attic

equivalent option where other locations in conditioned
space are impractical, expensive, don’t work well in
specific climates, or increase envelope loads
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Ducts in Conditioned Floor Space Option 1.: us. oeparTHENT OF | Enargy Efficiency &

Dropped Celllng ENERGY Renewable Energy

Issues:
» Architectural Integration

e Good Fit w/Simple Plans

Ducts in dropped ceiling (ACCAManT)
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Presenter
Presentation Notes
Requires high-level of architectural integration
Low-cost in simple plans
Longer “throws” may be required based on plan
(ACCA Manual T)



Ducts in Conditioned Floor Space Option 2: us oEaRTMENTOF | Energy Efficiency &
ENERGY Renewable Energy

Modified Attic Truss

Issues:

e Design Integration

e Good Fit w/Narrow Plans
o Sealed Air Barrier Critical

Ducts in modified truss
in attic

A8
TIT"'

gy

|‘!I'
A

\

Buildings.Energy.gov

- 0\

142 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market


Presenter
Presentation Notes
Works well in narrow plans
Moderate cost-increase
Sealing the air-barrier is critical
Design integration required


Ducts in Conditioned Floor Space Option 3: us. oepaRTHENTOF | Energy Efficiency &

DUCtS Between Floors ENERGY | renewanie Energy

Issues:

« Simple Installation
NN B Design Flexibility
» Cost-Effective
* Floor Registers Likely
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Presenter
Presentation Notes
Offers simple installation and design flexibility 
Very cost-effective
Conducive to floor registers (which don’t work well for cooling)
High wall registers increase performance (for cooling), but also cost and complexity



Ducts in Conditioned Floor Space Option 3: s oeearruenor | Energy Efficiency &
DUCtS Between Floors ENERGY | renewanie Energy
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U.S. DEPARTMENT OF Energy Efﬁciency &

Unvented Crawl Space/Basement ENERGY |Rrenewabie Energy

Ducts in unvented crawl space
or basement

Issues:

o Simple Installation
e Design Flexibility
o Cost-Effective

* Floor Registers Likely * Ducts Inside
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U.S. DEPARTMENT OF Energy Efﬁciency &

DUCtS |n Unvented Atth ENERGY Renewable Energy

Issues:

o« CZ 5+, airimpermeable
plus a Class Il VT or Class
IIl VT in direct contact

e No Class | VR on attic floor
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Presenter
Presentation Notes
IRC Section R806.5
Keep entire area within building thermal envelope; no Class 1 vapor retarder on attic floor
Air/Thermal/Moisture Flow Control:
In colder climates (CZ 5+), air impermeable insulation shall also be a Class II vapor retarder (or have Class III vapor retarder in direct contact)
Keep in mind – DCH calls for 2012 IECC envelope insulation levels.  Unvented attic designs will often have R-values lower than the R-38 or R-49 called for in most climate zones for the ceiling/attic insulation.  This represents a large area with a deficient R-value, and it can be difficult to make up for this elsewhere in the show and still attain a UA meeting 2012 IECC.



U.S. DEPARTMENT OF Energy Efﬁciency &

Ducts in Vented Attic: Dry CZs ENERGY | rencwabie Energy

Buried Ducts

.

Ducts in vented attic

Ducts with R-8 insulation

Deeply-buried

I o

Fully-buried

. Partially-buried

Truss lower chords
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U.S. DEPARTMENT OF Energy Efﬁciency &

Ducts In Vented Attic: Humid CZs ENERGY | renewable Energy

Buried Encapsulated Ducts (BEDs)
P T

.

Ducts in vented attic

Ducts with R-8 insulation
encapsulated in 1.5 in of ccSPF

Deeply-buried = R-37]

Fully-buried = R- 25
Partially-buried

Truss lower chords
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Presentation Notes
R-31.1 vs. R-23.5 for just buried duct
Note that this is a Dry Climate approach; there is no SPF here b/c condensation control from ambient humidity in the attic is not a design concern


Energy Efficiency &

Renewable Energy

Ducts buried under loose-
fill insulation

R-8 ducts encapsulated in
' 1.5” ccSPF

. R-8flex duct encapsulated
| In 1.5” ccSPF

— Duct boot connection
“ encapsulated in 1.5” ccSPF

Drywall ceiling

Truss lower chords
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Presenter
Presentation Notes
Instead of suspending the ducts in the attic, they’re laid down as closely as possible to the ceiling level;



U.S. DEPARTMENT OF Energy Efﬁciency &

Building America Resources ENERGY | renewable Energy
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Presenter
Presentation Notes
BA “Speaker Contact Info Slide”


Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
Efficient Hot Water
Distribution




Energy Efficiency &

Water Efficiency as a System Renewable Energy

e Indoor Fixtures

- Plumbing Fixtures
- Appliances and Other Equipment

e Distribution
Service Pressure
Metering (for Multi-Family Homes)

Leak Prevention
Hot Water Distribution _
e Qutdoor

- Landscape Design
- Irrigation (if installed)
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Presenter
Presentation Notes
The WaterSense specification address water use in each of these areas.
The picture here is of a home that was labeled under EPA’s pilot program for WaterSense labeled new homes.

Note as we go through that a * denotes new additions/changes to the specification as contained in Version 1.1.


Energy Efficiency &

Efficient Hot Water Distribution Renewable Energy

o “Must Have” for zero net-energy ready homes

 Based on EPA WaterSense Specifications:

— No more than 0.5 gallons of water in any
piping/manifold between the hot water source and any
hot water fixture.

— No more than 0.6 gallons of water shall be collected
from the hot water fixture before hot water delivered.

— Timer- and temperature-based recirculating systems
shall not be used to meet the criteria.
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Energy Efficiency &

Hot Water Distribution Renawable Energy

Built for when water was free and energy was cheap!

Copper L piping:

e 1”7 =5.53 ounces/ft
o ¥, = 3.22 ounces/ft
o 15" =1.55 ounces/ft

Btengzle/olume:
dobtgallons

10" branch
Waiigime: 1-1.5 1
W%owerheacj Hot Water Heater
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Presenter
Presentation Notes
This is a simplified (flattened) diagram of a typical trunk and branch system.

We can think of a hot water distribution system in 3 phases:
Generation. We can make this phase more efficient through improved technologies (hot water heaters with higher recovery efficiencies and lower standby losses, solar heating, etc.).
Use. We’ve addressed this through WaterSense labeled products. By using less hot water at the fixture, we save the energy that would have gone in to heating that water. Let’s be clear, that’s a good thing!
Distribution. How we deliver that hot water to the fixture. Any water or energy consumed (directly or indirectly) during this phase is wasted since it doesn’t help our intended purpose; delivering hot water to the fixture.

So how did distribution get to be a problem? Consider this trunk & branch system installed in two different homes:
First a 1200 ft2 1.5 bath home built in the 1950’s: In this scenario you might have a 10 ft trunk (1” Copper L), 5 ft branch (3/4” Copper L), 2 ft twig (1/2” Copper L) with a 5 gpm showerhead. The system stores 73.5 oz of water (6/10 a gallon) and hot water will likely reach the fixture in under 20 seconds. This system was an enormous waster of water and energy, but it was effective at delivering hot water to the fixture quickly.

Second, a 2300 ft2 3.5 bath home built today: In this scenario you might have a 30 ft trunk (1” Copper L), 10 ft branch (3/4” Copper L), 5 ft twig (1/2” Copper L) with a 2 gpm showerhead. This system stores 202 oz of water (1.59 gallons) and hot water will likely reach the fixture in 1-1.5 minutes. This system wastes water, energy, and simply put, doesn’t work.


Energy Efficiency &

Hot Water Distribution Options Renauable Energy

e Core Plumbing Layout (wet wall)
e Manifold System
« Demand Pumping System
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Presenter
Presentation Notes
This is a simplified (flattened) diagram of a typical trunk and branch system.

We can think of a hot water distribution system in 3 phases:
Generation. We can make this phase more efficient through improved technologies (hot water heaters with higher recovery efficiencies and lower standby losses, solar heating, etc.).
Use. We’ve addressed this through WaterSense labeled products. By using less hot water at the fixture, we save the energy that would have gone in to heating that water. Let’s be clear, that’s a good thing!
Distribution. How we deliver that hot water to the fixture. Any water or energy consumed (directly or indirectly) during this phase is wasted since it doesn’t help our intended purpose; delivering hot water to the fixture.

So how did distribution get to be a problem? Consider this trunk & branch system installed in two different homes:
First a 1200 ft2 1.5 bath home built in the 1950’s: In this scenario you might have a 10 ft trunk (1” Copper L), 5 ft branch (3/4” Copper L), 2 ft twig (1/2” Copper L) with a 5 gpm showerhead. The system stores 73.5 oz of water (6/10 a gallon) and hot water will likely reach the fixture in under 20 seconds. This system was an enormous waster of water and energy, but it was effective at delivering hot water to the fixture quickly.

Second, a 2300 ft2 3.5 bath home built today: In this scenario you might have a 30 ft trunk (1” Copper L), 10 ft branch (3/4” Copper L), 5 ft twig (1/2” Copper L) with a 2 gpm showerhead. This system stores 202 oz of water (1.59 gallons) and hot water will likely reach the fixture in 1-1.5 minutes. This system wastes water, energy, and simply put, doesn’t work.


U.S. DEPARTMENT OF Energy Efﬁciency &

Core Plumb|ng Layout ENERGY | rencwabie Energy

I ——————————— e e T L L T T T

BEDROOM

GARAGE

FAMILY ROOM BEDROOM

. LIVING RGO
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U.S. DEPARTMENT OF Energy Efﬁciency &

Demand Pump|ng System ENERGY | rencwabie Energy

v HOT WATER LINE —
REMOTE
0

|
@rE L0

AE) =

“S" SERIES PUMP

. >

~4— DEDICATED AMBIENT RETURN LINE

Demand Pump Dedicated Return
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Presentation Notes
Here are 2 options – 1 tankless and 1 with a traditional storage tank water heater…..  Nearby fixtures are close enough to meet the spec….while the more distant sink has a hot water return line back to the water heater….until the time when the delivered hot water is actually hot enough….


Zero Energy Ready Homes

Technical Specifications
Mandatory Requirements:
Efficient Components:
Lighting, Appliances, & Fans




Energy Efficiency &

Efficient Components Renewable Energy

Components and MEL’s are increasingly
Important in Low-Load Homes (~25 to 40%).
Therefore, Challenge 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)

*Only where installed by builder

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


Presenter
Presentation Notes
PER V3: Per ASHRAE 62.2-2010, a bathroom is any room containing a bathtub, shower, spa, or similar source of moisture. 



Energy Efficiency &

ENERGY Renewable Energy

Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
Indoor Air Quality

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



U.S. DEPARTMENT OF Energy Efﬁciency &

Addressing Health Concerns ENERGY | renewabie Energy

ENERGY STAR + Indoor airPLUS

ENERGY STAR

Radon
Envelope Pests
o Materials Compre.hensw_e
== == Indoor Air Quality
Moisture CO+ Protection
coO HVAC +
Moisture +
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Energy Efficiency &

Renewable Energy

e 2000 SF Home
e 8.5 Cellings
« 3 ACHS50 Air Tightness

e 200 cfm Exhaust
(e.g. dryer, range hood)

e Dust Mites —asthma

e ~40% households with
significant respiratory issue

e Radon Control
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Presentation Notes
Exhausting out to 900 cfm gets to -50 Pa….


Energy Efficiency &

|I’]d00l’ Alr Quallty a.S a SyStem Renewable Energy

Practices & Product Selection
That Limit Moisture,
 Source Control ]- Radon, Chemicals,
Combustion By-Products,
Biological Contaminants

e Dilution

HVAC
Quality Installation

_ _ System
o Filtration
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Source Control; Moisture Energy Efficiency &

Renewable Energy

Moisture Control System

* Moisture Vapor: Thermal
— Air Sealing Enclosure
— Air Barriers System

Bulk Moisture:

— Water-Managed Roofs

— Water-Managed Walls/Openings
— Water Manage Foundation/Site
— Water Managed Materials

WELE]
Managed
Construction

Dehumidification HVAC System

[Warm-Humid Climates] or
Supplemental
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Source Control: Radon

Radon Zones in U.S.

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

EPA Map of Radon Zones

mﬂﬂﬂw
Zone Designation

Surgeon General’s Warning:
Radon Causes Lung Cancer

Note: these maps indicate
average risk by county.
However, High levels of Radon
can be found in any home.

Buildings.Energy.gov
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Source Control; Radon Energy Efficiency &

Radon Resistant Construction Renewable Energy

Required for Moisture Control:

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

B. Plastic Sheeting
(under slab)

4 C. Sealing and Caulking
i (all openings in concrete floor)
r == D. Vent Pipe
(3 or 4 inch PVC pipe)
ﬁ Sl - E. Junction Box
o C B A (if fan needed later)

o ult '_ ' Radon Test Kits Not Required
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Presenter
Presentation Notes
The following slides show some of the most …


Source Control: Biological Contaminants us pepARTMENTOF | Energy Efficiency &

ENER Y enewanple cner
Pests GY | Renewable Eneray
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Source Control: Biological Contaminants us pepARTMENTOF | 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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http://cts.vresp.com/c/?HeyokaSolutions/10fcfaffdc/6a62a8e364/326c2da697/utm_content=rashkin.sam@epa.gov&utm_source=VerticalResponse&utm_medium=Email&utm_term=&utm_campaign=Ventilation News and Views January, 2011
http://cts.vresp.com/c/?HeyokaSolutions/10fcfaffdc/6a62a8e364/723349e346/utm_content=rashkin.sam@epa.gov&utm_source=VerticalResponse&utm_medium=Email&utm_term=&utm_campaign=Ventilation News and Views January, 2011
http://www.wildlifecontrolsupplies.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=WDC001&Category_Code=WDCRVG

Source Control: Biological Contaminants/Moisture us. DEPARTMENT OF | Energy Efficiency &
Foundation Sealing

ENERGY Renewable Energy

Sealed Sump Pump Air Sealing
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Presentation Notes
The following slides show some of the most …


Source Control: Combustion By-Products U LR E MR

Power/Direct Vent Equipment e

Energy Efficiency &
Renewable Energy

Power Vented Water Heater Direct-Vent Furnace
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Presentation Notes
A 3 ACH50, 2000 sqft home with 8.5' ceilings will depressurize to 5 Pa with an exhaust flow rate of 200 cfm (ignoring indoor pressure imbalances and weather effects). According to BPI, 5 Pa is the maximum recommended depressurization for a stand-alone atmospherically vented water heater.


Source Control: Combustion By-Products
Certified Fireplaces & Stoves

173 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Vented to outdoors

Adequate Combustion and
Ventilation Air

Gas fireplace power or
direct vented

Meet Specified Standards

Buildings.Energy.gov


Presenter
Presentation Notes
Gas fireplaces: power or direct vented; permanently affixed glass front or gasketed door; comply with ANSI Z21.88/CSA 2.33


Source Control: Combustion By-Products us pepARTMENTOF | Energy Efficiency &

Certified CO Alarms ENERGY | renewable Energy

CO Alarm in each bedroom area

Enforceable policy in
Multi-family buildings

e b

Combined CO
& Smoke Alarm

c(UL)us
LISTED
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CO Alarm



Presenter
Presentation Notes
Applies to homes with combustion appliance or an attached garage.

Hard-wired alarm with battery back-up function.  

ETS in MF – no smoking in common indoor areas; specified in rental / lease agreements or covenants; located designated outdoor smoking areas at least 25’ from entries, air intakes and operable windows; and minimize pathways for ETS transfer by air sealing;


Source Control: Combustion By-Products us pepARTMENTOF | Energy Efficiency &
ENERGY

Renewable Energy

Attached Garage Isolation

Exhaust Fan
Optional

]
100
e

C

Air Sealing & Gasketed Door

Buildings.Energy.gov
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Presentation Notes
Inspect mating walls prior to insulating.
Automatically closing doors; gasketed or weatherized.

Garage exhaust ventilation: 70 cfm vented to outdoors.  Intermittent operation allowed if system runs whenever garage is occupied and for at least 10 minutes afterwards.


Source Control: Combustion By-Products us pepARTMENTOF | Energy Efficiency &

AttaChed Garage Isolatlon ENERGY Renewable Energy

No Air Handler in
the Garage

Picture Source: Construction Instruction
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Source Control: Chemicals

Energy Efficiency &
ENERGY enewable Ener
Low Formaldehyde Pressed Wood eneiasie Snetay

U.S. DEPARTMENT OF

MDF & Particleboard

Sample Industrial Board Bundle Tag For Particleboard ~ Designales

Certified to 0.20 PPM Standard. Tag Size 4"x5"  gqnoad.

In Building
CONFORMS TO PARTICLEBOARD .~
FORMALDEHYDE EMISSION REQUIREMENTS
OF BOTH ANSI A208.1-1999, TABLE B
AND HUD 24 CFR 3280

N\

-

CPA

CERTIFIED

g

Grademark of
Certification
Agency

MILL 000
\

Mill Number

COMPANY
LOCATION
PRODUCTION DATE/SHIFT
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Presenter
Presentation Notes
Plywood, OSB and composite wood products certified to PS1 or PS2. “Exposure 1” or “Exterior” based on APA.
Particle board and MDF meet ANSI A208 and HUD Title 24, Part 3280.
Cabinetry 

http://images.google.com/imgres?imgurl=http://www.germes-online.com/direct/dbimage/50333644/Particle_Board.jpg&imgrefurl=http://www.germes-online.com/catalog/13/668/263129/sell_particle_board.html&h=360&w=360&sz=37&hl=en&start=1&um=1&usg=__4k29J05_QGeb89HZnmblKbhTgzY=&tbnid=q50ws8_Ig-LWBM:&tbnh=121&tbnw=121&prev=/images?q=particle+board&um=1&hl=en&rlz=1T4GZHY_enUS249US250

Source Control: Chemicals u.s. DEPARTMENT OF | Energy Efficiency &

ENERGY Renewable Energy

Why Low VOC

Health Hazards of VOCs
VOLATILE Organic Compounds

Immediate

- Eye & Respiratory Tract Irritation
- Headaches

- Dizziness

- Visual Disorders

- Memory Impairment

Up to 6 years

- Eye, Nose, and Throat Irritation
-Headaches
- Loss of Coordination
- Nausea
- Damage to Liver, Kidney, and Central Nervous System
- Cancer
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Source Control: Chemicals Energy Efficiency &

Low VOC Paints Renewable Energy

Interior paints and finishes,
Including 90% or more of such
products applied to interior
surfaces of homes, shall be
certified low-VOC or no-VOC
by one of the following:

» Green Seal Standard GS-11, OR

« Greenguard Certification for Paints and Coatings, OR

 Scientific Certification Systems (SCS) Standard EC-
10.2-2007, Indoor Advantage Gold, OR

» Master Painters Institute (MPI) Green Performance
Standards GPS-1 or GPS-2, OR

e A third-party low-emitting product list based on CA
Section 01350, e.g., the CHPS List at
chps.net/manual/lem_table.htm.
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Source Control: Chemicals Energy Efficiency &

LOW VOC Carpet’ Padd|ng, AdheS|Ves Renewable Energy

Carpets and carpet
adhesives shall be labeled
with, or otherwise
documented as meeting,
the Carpet & Rug Institute
(CRI) Green Label Plus or

Green Label testing %
program criteria. Carpet +2[ US
cushion (i.e., padding) shall i
similarly be certified to meet

the CRI Green Label testing

program criteria.
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Dilution: Energy Efficiency &

Whole-House Ventilation Renewable Energy

Three Options:
e Exhaust-Only
o Supply-Only
e Balanced

ASHRAE 62.2 2010 Continuous Ventilation Rate:
[7.5 cfm * (# bedrooms + 1)] + [.01 x Sq. Ft.]

2,000 sq. ft., 3 Bedroom Home Example:
[7.5* (3+1)] + [.01 * 2,000] = [30 + 20] = 50 cfm
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Dilution: Whole-House Ventilation Us. DEPARTMENT OF | Fnergy Efficiency &

Exhaust-Only Ventilation

ENERGY Renewable Energy
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Dilution: Whole-House Ventilation us.oepARTMENT OF | Energy Efficiency &

Supp|y-0n|y Vent||at|0n ENERGY Renewable Energy
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Dilution: Whole-House Ventilation us. DEPARTMENTOF | Enargy Efficiency &

ENERGY Renewable Energy

Balanced Ventilation

s U
~EgEh I LT
s 'J'..u‘:J'_:":i...:f.hi:-;

ERV or HRV
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Dilution: Whole-House Ventilation us. DEPARTMENTOF | Enargy Efficiency &

Balanced Ventilation ENERGY | renewable Encrgy

Simple Thru-Wall ERV
 90+% Heat Recovery
e 20-30% Humidity
Recove ry «Outside grid with insect protection

i 1 . 4 - 2 . 8 W for «EPP heat insulation elements with 0.038 W/mk
10/18/22 CFM =

«Highly efficient ceramic heat exchanger
with a heat recovery efficiency of 90 %

«ventilation unit as quiet as a
whisper in noise insulated EPP chassis

«Flow optimised inside plate with washable G3 or ,
pollen filter
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Dilution: Whole-House Ventilation s oerarmwentor | Eneray Efficiency &
Ventilation Persistence ENERGY | renewable Energy
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Dilution: Energy Efficiency &

Spot Ventilation Renewable Energy

e Kitchen:
— 100 CFM Intermittent
— 5 ACH Continuous

e Bathrooms:
— 50 CFM Intermittent
— 20 CFM Continuous
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Fl |trat|on_ U.S. DEPARTMENT OF Energy Efficiency &

ngh_MERV HVAC F||ter ENERGY Renewable Energy

8 MERV Filter Minimum

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



Zero Energy Ready Home

Technical Specifications
Mandatory Requirements:
Renewable Ready
[Where Applicable]




U.S. DEPARTMENT OF Energy Efﬁciency &

Decreasing Renewable Cost ENERGY | renowabie Energy

. Average PV System Price Decline
12 -

$10 -

Average System Price (5/W)
(<1 b Y t-4 1

$‘ n T T T T T T T T T T T T
20001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 1H
2013

m LBML "Tracking the Sun V" m SEIA/GTM Research
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Presenter
Presentation Notes
Gen Y are Innovation Junkies - - they’ve grown up with a pace of new technologies never before seen.

As builders, if we can take innovation and build it into new homes – this is another advantage over the competition.



Energy Efficiency &

Decreasing Renewable Cost Renewable Energy

More than half of all U.S. homebuilders

are expected to offer solar PV energy systems
as an option in new single-family homes

by 2016, up from just 12 percent in 2013.

Source:
Green Multifamily and Singe Family Homes: Growth in a Recovering

Market, McGraw Hill, NAHB, 2014
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Energy Efficiency &

Integrated Renewable Energy Renewable Energy

-

7N

PV Mounted on Roof PV Integrated into
Front or Rear Porch Roof
Directly on Porch Framing
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Energy Efficiency &

Integrated Renewable Energy Renewable Energy

Benefits:
e Cost /\
e Appearance
e Maintenance
« Daylighting

PV Integrated into
Front or Rear Porch Roof
Directly on Porch Framing

Buildings.Energy.gov
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U.S. DEPARTMENT OF Energy Efﬁciency &

Integrated Renewable Energy ENERGY | renewabic Energy




.S. DEPARTMENT OF Energy Efﬁciency &

Integrated Renewable Energy NERGY | renewable Energy
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Energy Efficiency &

Renewable Energy

* Not required in areas lacking
significant solar resources or shaded

* Recognition of high performance water
heating systems
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Energy Efficiency &

RERH Appllcab”]ty Renewable Energy

Average Daily Solar Radiation Per Month
ANNUAL Solar Ready Encouraged

kWh/m%day

Bl 10 to 14 J
[l 8to 10 =
[] 7to 8 Bs;
[0 6to 7 M

[] 5to 6 BN
[] 4to 5 Ke
[] 3to 4 B
O 2to 3 &
B oto 2 §s
[] none T

Solar Ready Required
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Presenter
Presentation Notes
To determine if a site should use the renewable ready checklists, a zip code-based tool is used to check the kWh/m^2/day value for the project location. 

http://gisatnrel.nrel.gov/PVWatts_Viewer/index.html


U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for RERH Applicability ENERGY | renowabio Enoray

« Renewable Energy Ready Checklists
« Determine applicability by zip code
* http://gisatnrel.nrel.gov/PVWatts_Viewer/index.html

* In this Mid-Atlantic example, solar resources = 4.8
kWh/m?/day

PVWatts Viewer

Hational Renewable Energy Laboratory

PVWatts Tool

oy ek k- :
» | Zipcode Address Coordinates

ONTARIO
Enter a Zipcode

: _+E¢- e ":"“ Atlantic Oce
SanFrarlcrscr}}- o +
Los Anatei#;_'" + _¢_+ + ":" + +
i Dallas 4 |-r.',h_+_
San Diego _‘:’__é_-é-mi' <% .;:;.-%— &
; '.‘?'1@.( 'ﬂ'#'_‘:,_"?' =% ,

e it
8T A .é."’“’“sc‘;':} of Mexico _¢_$‘ m:-n.:l-f

VEMEXITH Havanghel s =~ 1

Buildings.Energy.gov
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Energy Efficiency &

Renewable Energy

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

Conduit to runDC .
wire from roof to inverter N

Dedicated Area (-

for installing inverter and g =
balance of system TN, |

Conduit to run AC wire 1 Eectic  Pane

from inverter location to ||
electric panel Fwood  backng

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

Zero Energy Ready Home

Technical Specifications:
Putting It All Together
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Zero Energy Ready Home Systems ENERGY | renewabie Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Building
Science Practices fComponents { Air Quality

Thermal Ducts in ource Solar Hot Water
Condit. Sp. Distribution
2012 IECC Water Htg. " Indoor " Natura
Insulation System
Super Lighting/ ~ Outdoor BN
Managemt. Air-Tight Appliances _ _|rrigation
Super
Low-Load
Eff. HVAC

Quality "Int. Design §Constructiony§ i Encouraged in
- - - Challenge Home
Management _ Process f#Documents & Program
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

>

ZERO

ENERGY READY HOME
U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home
Performance Threshold
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‘Target Home’ vs. Energy Star Spec ENERGY | renewable Energy

Exhibit 2: DOE Challenge Home Target Home 37

HVAC Equipment
1 Hot Climates Mixed Climates Cold Climates
ngher Eff. I:ED'IE IECC Fones 1.2] 18 I:.ZD'“Z IECEC Zones 3_4] (2012 |IECC Zones 5.5.?.3]
HVAC AFUE 80% 50% 94%
. SEER 18 1& 13
EqUIp' HZPF d.2 9 101
Geothermal Heat Pump ENMERGY STAR EER and COP Criteria
ASHRAE 62.2 Whole-House 1.4 cfmiW; 1.4 cfmiVy; 1.2 cfmiy;
2012 \VASH MV System Performance no heat exchange no heat exchange heat exchange with

2009 |IECC g
Insulationlevels shall meetthe 2012 IECC and achieve Grade 1 installation, perRESMET standards.

InSUI o |nfiltratior™ (ACHED): 3inCis1-2 28inCZs3-4 2inCi= 67 15inCZ8
’ Windows*" =
Hot Climates Mixed Climates Cold Clinn?
(2012 [ECC Zone=s 1.2,) (2012 |IECC Zones 3.4) (2012 |[ECC Zone
SHGC 0.25 0.27 any
More Eff U-Value 0.4 0.3 027

omes qualifving through the Prescriptive Path with a total window-to-floor area greaterthan 15% shall have ag

Uaesor Hats ENERGY
ENERGY STAR minimum STAR Water

Thermostat™ & Ductwork

Windows

Htg.

* Programmablethermostat (except forzones with radiant heat)
Lighting & Appliances
* Forpurposes of calculatingthe DOE Challenge Home Target Home HERS Index, homes shall be modeledwithan EMERGY

STAR dishwasher, EMERGY STAR refrigerator, EHERGY STAR ceilingfans, and ENERGY STAR lamps (bulbs}in 80% of
sockets or 80% of lighting fixtures are EMERGY STAR Qualified.
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T&Fg@t HOme Avg HERS SCOreS ENERGY Renewable Energy

Average DOE Challenge Home HERS Index by Climate Zone
(Overall Average = 55.5)

70.0

65.0

[e2)
o
o

HERS Index
(0]
(0]
o
|

50.0 -

45.0 -

Climate Zone

Based on 1800, 2400, and 3600 ft 2 prototypes on climate-appropriate foundations.

Buildings.Energy.gov
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Presenter
Presentation Notes
Typical ENERGY STAR V3 levels ~high 60s to low 70s.
Typical 2012 IECC compliance house ~ high 50s / low 60s


Energy Efficiency &

Size Adjustment Factor Renewable Energy

Homes larger than the benchmark home size must use the
size adjustment factor to determine the target HERS index

Exhibit 3: Benchmark Home Size™

Bedrooms in Home to be Built 1 2 3 4 5 i 7 g
Conditioned Floor Area oo fiome 1,000 | 1,800 | 2.200 | 2,800 | 3,400 | 4,000 | 4,800 | 5,200

Note: Renewable energy systems may not be used to
gualify for the Challenge Home HERS Index Target
Score, but may be used for the incremental HERS
Index points needed for the Size Adjustment Factor.

Size Mod. Factor = [CFA Benchmark Home /CFA Home to Be Built] 0-25
[Not to Exceed 1.0]
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Performance Path Example

CZ6 Prototype -4 BR, 2400 SF

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Specification Target Home Spec

AGW Insulation

Attic Insulation
Basement Walls
Windows
Infiltration

Ducts

Furnace AFUE

A/C SEER

Whole-House Mech.
Vent.

Water Heater

HERS Index

R20+5 or R13+10
R49 (U=0.026)
R15/19

U=0.27; SHGC=0.40
2.0 ACH50

Total £ 8 CFM25 per 100 SF of CFA;
Leakage to outdoors < 4 CFM25 per 100
SF of CFA

94

13
77 cfm; 1.2cfm/W balanced;

ENERGY STAR
46
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21+5

R50

R10

U=0.32; SHGC=0.30
2.5 ACH50

In Conditioned Space
Total leakage 316 CFM25
Outdoors 120 CFM25

95

13

77 cfm; 8.0 cfm/W
exhaust-only

Gas storage 0.67 EF
46 COMPLIES!

Buildings.Energy.gov
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Rating & Verifying Homes Renewable Energy

e Same: ENERGY STAR Homes framework

e New:
— Indoor airPLUS Checklist;

— Renewable Energy Ready Home Checklists (where applicable)

— Hot Water Distribution test

e Submissions:

— Send “DOE Challenge Home Verification Summary”
electronically to doechallengehome@newportpartnerslic.com

— Otherwise builders will not receive “credit” on DCH website

— Considering RESNET National Homes Registry for future

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


mailto:doechallengehome@newportpartnersllc.com

Energy Efficiency &

Renewable Energy

e 1-page checklist

« Builder or Rater may verify

* Permissible methods:
— Visual verification on site during construction
— Reviewing photos taken during construction

— Checking documentation

— Equivalent methods as appropriate

« Sampling permitted per RESNET protocol
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Renewable Energy

1. Initiate operation of occupant-controlled or occupancy
sensor-based recirculation systems, if present,

2. Place bucket or flow measuring bag (pre-marked for 0.6
gallons) under the hot water fixture. Only fixture with
greatest stored volume of hot water needs to be tested.

3. Turn on hot water; place digital thermometer into the
stream of water just where it meets the water being
collected; record starting temperature.

4. When water reaches 0.6 gallons record temperatures
again. The temperature must increase by 10 F.
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Verifying Homes — RERH Renewable Energy

e RERH checklist for DOE ZERH Home
- builder or rater may verify
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

>

ZERO

ENERGY READY HOME
U.S. DEPARTMENT OF ENERGY

Zero Energy Ready Home
Recognition
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Lots of Recognition Choices... ENERGY | renonavie tnoray

ENERGY READY HOME
S. DEPARTMENT OF ENERGY

EPA Indoor
AlLFPIILIS

FllBTIFIEI]
"~ orsateriving

g N cfe
PHIU: LEED Es et

Passive House Inf.tiru1
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ZERH ‘Brand, ReCOgnlthn Renewable Energy

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

Independent Voice of Authority vs. “Trust me.”
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Presenter
Presentation Notes
Here is the US DOE saying this home is among the best in the market.

Question: How much is DOE spending in marketing the logo?
DOE has focused on the brand architecture.
DOE is also leveraging the brand awareness through the efforts of our Training Partners.


Energy Efficiency &

Renewable Energy

Nearly 1 in 3 consumers indicated they

do not trust

home building and real estate companies.

Source: The business of Trust — The Most Trusted Builders in America,
Lifestory Research, January 2013
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Pent-up ZERH Demand ENERGY | rencuabie neray

Model home
shows olT ils

UI(‘( I]

||||||||||||

\ ...................
...........

“They dldnt have thls [model] when
we purchased our home” three doors
down the street in October, said Nickiea
Youmans, who along with her husband,
Linzy, walked into the back yard to check
out the house. “We would have been very
interested in this,” she added.

& 2012 The Wmhizpien Poas Cn.
A Pighia Ficaareec.
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ZERH Partner Reg|Strat|0n Renewable Energy

e Review

— Technical Guidelines
— Partnership Agreement Terms

 Register

— Electronically Sign Agreement

 Choose Optional Commitments:
w 100% of homes meet DOE Zero Energy Ready Home Guidelines

O Homes meet EPA's WaterSense Guidelines
@ Homes meet IBHS'’s Fortifled Home Guidelines

; Meet DOE Challenge Home Quality Management Program
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ZERH Partner Benefits Renouablo Eneray

e Resources

U Customizable Homebuyer Brochures

U Branding [Logos, Home Certificates and Labels]

U Electronic Newsletter [updates, policy changes, new innovations]
 Appraisal Guidance

 Technical Support

W Building America Solution Center
U Building America Stakeholder Meetings
U Building America Research Studies

 Recognition
L DOE Housing Innovation Awards

U DOE Zero Energy Ready Home Web Site Locator Tool
L Case Studies/Virtual Parade of Home [coming]
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ZERH Partner LOCatOr TOOI Renewable Energy

Links Buyers to Leading Edge Builders:
e Contact Information
e Optional Commitments —

DOE Challenge Home Partner Locator

Find out who i taking the challenge. Locate DOE Challenges Home partners nesr you! First choose a pariner type and select a state. You can
,,-“_-"--:\ also enter a company name and find DOE Challenge Home pariners that match your search.
0% O s " .
Pilease note: Partners began registering for the new DOE CHALLENGE HOME on April 2, 2012, The locator will not produce large
results of partners in the program for several weeks. Please check back to watch our progress.
izati : Choose a State: All

For All Active Partners
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Buildings Home

About

Emerging Technologies

Residential Buildings
Solar Decathlon
Building America
Home Energy Score

Home Performance with
ENERGY STAR

Better Buildings
Meighborhood Program

Zero Energy Ready Home

- Pariner Log In

- Become a Pariner
- Criteria

- Pariner Locator

- Resources

- Evenis

Housing Innovation
Awards

Guidelines for Home
Energy Professionals

Codes & Standards
Commercial Buildings

Appliance & Equipment
Standards

Building Energy Codes
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ZERH Partner Locator Tool

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

DOE Zero Energy Ready Home: Results

MName

100% Partners

Boulder ZED Design
Build

Eco Smart Building
LLC

Edwards Design
Group. Inc.

Elecyr Corporation

Energy Tech

Energy Tech Ltd

GEOS Neighborhood
Developer Lic

Green Team Real
Estate

Harrington
Construction LLC

Majestic Estate
Developers, Inc.

Michael Hoggard LLC

Palo Duro Homes. Inc.

Zero-Energy Plans
LLC

AguaZephyr, LLC

Bensonwood Homes

Chandler Design-Build

Type

Builder

Builder

Builder

Builder

Builder

Builder

Builder

Builder

Builder

Builder

Builder |

Builder

Builder

Builder
Builder

Builder

Commitments

©

G

©

City

Boulder

CHICAGO

SCOTTSDALE

Daover

CARBOMNDALE

CAREOMNDALE

BOULDER

FORT COLLINS

Fort Colling

Wauconda

Chesterfield

ALBUQUERQUE

Coupeville

Ithaca
Walpole
MEBANE

State # of DOE Zero Energy  # of Builders
Ready Home Projects Challenge Homes

Co

NH

co

co

Co

co

co

MO

NM

WA

NY
NH
NC

152

235

Buildings.Ene
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CH Housing Innovation Awards ENERGY | renewable Energy
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Renewable Energy

 Take Orientation Training

after registering and renew training every year

e Provide Certificate

for DOE Zero Energy Ready Home to each home owner

« Adhereto Brand ldentity Guidelines

for proper use of the DOE Zero Energy Ready Home name and logo

 Build/Verify at Least One Home/Year

to maintain active partnership

To view the full Agreement terms and disclaimers, visit:
http://wwwl.eere.energy.gov/buildings/zero/
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U.S. DEPARTMENT OF Energy Efﬁciency &

ZERH CertIfICathn PrOCeSS ENERGY Renewable Energy

e Rater Prints

AND CONSTRUCTED IN CONFORMANCE TO

- -
U.S. DEPARTMENT OF ENERGY (DOE)
e r I I C a e GUIDELINES FOR EXTRAORDINARY

LEVELS OF EXCELLENCE AND QUALITY.

directly from rating ZERQO s s
ENERGY READY HOME H.ﬂl‘s“index

software Py SEAE ol

More Energy

Existing
Homes

e Certificate | s

Includes:
— Rating Detalls

-~ Graphic HERS Index | ~5 2 =R
— Optional Programs

IBHS Fortified for Safer Living Program
DOE Challenge Home Quality Management Guidelines

REM/Rate - Residential Energy Analysis and SAM RASHKIN, CHIEF ARCHITECT
Rating Software vi4.1 Wisconsin BuILDING TECHNOLOGIES
U.S. DEPARTMENT OF ENERGY
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ZERH BUllder ReCOmmendathﬂS Renewable Energy

e ‘Test Drive’ Challenge Home

[1- 5 homes; most not ready for wholesale change]
Offer Zero Energy Ready Home as ‘Limited Edition’

e Measure Profit Metrics:

- Cost
- Marketing
- Performance

 High-Performance Looks Different!

- Architectural Appearance
- ‘Mark of Excellence’
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QueSthnS’) ENERGY Renewable Energy

Thank You

S

ZERO

For More Information:

www.buildings.energy.gov/zero/

e-mail Contact:

zero@newportpartnersllc.com
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