RESNET ANNUAL CONFERENCE
FEBRUARY 19, 2008

ENERGY STAR

ENERGY STAR Rualified Homes
Thermal Bypass Checklist:

Ch What a Year
Its Been



OUTLINE

How We Got There

Thermal Bypass Checklist
Lessons Learned:

How to Sell It
Technical Reguirements
Overall Reguirements

ENERGY STAR



ENERGY STAR

Thermal Bypass Checklist:

How We Got
There




ENERGY STAR FOR HOMES OLD SPEC

ENERGY STAR

Air
Sealing ]| Windows ] Equipment ] Verified







NEW SPEC: TRULY ENERGY EFFICIENT

ENERGY STAR

A EC Study:

~7.000 homes (1998 and 2004)
o ~3 300 baseline (est. 20% > MEC 93)
o ~3 000 ENERGY STAR Qualified Homes
e ~800 Guaranteed Performance Homes

16% | | 33%

ENERGY Gcuar.
STAR Perform.

Energy Savings Compared to Baseline

Source: Measuring Public Benefit from Enerqgy Efficient Homes [2005], Advanced Energy Corp.



NEW SPEC: COST-EFFECTIVE

ENERGY STAR

Monthly Annual
Utility Savings $40 $480

Added Mortgage $15 $180
Cost Savings $25 $300

[
o $ 1 p 000 S for typical ownership period




ENERGY STAR

Thermal Bypass Checklist
Lessons Learned:

How to Sell It
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Low Cost Infrared Cameras:

Panasonic

‘.z.'; AW -EES0 1/2-Inch 3-CCD Convertible Systern Carmera with
Extrerne Low-Light Sensitivity, Built-In Filters and Infrared

Total Darkness Yision hore Info

Mfr # AWESSO « B2H # PAAWESSO

Availability : Accepting Orders

Quantity[r |2 Add to Cart || Add to Wishlist

Price : 4 4,099.95
HShipping Cost
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Defects Invisible




Defects Visible : == ::




Used Homes = Obsolete Competition




New Homes = Obsolete Competition













Courtesy of Fort Collins Utilities



Couriesyssirenicor barrier: Solulions, Ihc




CODE NONCOMPLIANCE EXPOSED

ENERGY STAR

Most thermal bypass details
required by code, but
not enforced.

Builders still liable!



NEWSOK com

HoME | MEWS | QPIMISN | WEATHER | SPORTS | BUSIMESS | HEALTH | TRAWEL | ARE | LI

Ticker | MNewsOk Redesign: Share your thoughts!

Make the scary man stop! Make the scary man from the government be quist!! Make the scary
mah from the government quit talking about making houses more enargy efficienti!!

| By Richard Mize o) BOOKMARK, w® 0 89

Maka Hhea >Carl fnah Qo aia !
tarmhouse I grew up in, where the T
hillz, through the walls and across

My inner child grew up to live in a 22-vear-old house, not a3 new one, and he wants to =sell
it zomeday and doesn't want it to be as absolete as hiz grandpa's outhousze and waszh

basin,
Energy Star program, He was a
speaker at the Best of Building
Science seminar presented
Thursday by Guarantead Watt
Saver, which consults on Energy .

Star haormes and other enaergy-
Enmergy Star iz a program that ﬁ

efficient construction,







Infrared imaging shows,the diffé'l""em§~-~

Our insulated walls.. .. P ._.nd theirs
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iR PRO (AM<RA

FLIR 1M FO=CUS | COST JUSTIFICATION SEMES

Infrared Energy Auditing -
How Home Inspectors Gain a Competitive Edge
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Retum to Haringey.gov.uk

see T

High [ I ow

Heat Loss

Find an address

Street Mame I or Postoode I

2ouncil under lice
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[ENERGY STAR

THE ULTIMATE SCARY MAN

Construction defects

can dramatically change the comfort and quality of
your home... We can help!..

Over $430,000,000

awarded to our clientsill”

http.//www.kasdansimonds.com/constructiondefects.asp



SMARTER CUSTOMERS

ENERGY STAR

~807%

of New Homes Buyers use the Web
before purchasing a hew home



MORE INFO FOR SMARTER BUYERS

ENERGY STAR
JO Powers and Assoc. 2005 Builder Quality Rankings

Market 2005
Major Market Total 112 _~aleigh/Durham 113
Seattle/Tacoma 113
Austin 122 Denver/Colorado Springs 111
Orange County (CA)** 122 San Diego 111
& Sacramento 120 San Francisco Bay Area 111
Houston 118 Portland* 109
Tucson 18 Atlanta 108
Dallas/Ft. Waorth 117 Detroit 108
Los Angeles™entura Counties™ 116 o Ft. Myers/Naples 108
Minneapolis 116 Palm Beach 107
Charlotte 115 Baltimore* 106
Chicago 115 Albuquerque™ 104
Tampa 115 Orlando 104
114 Washington, D.C. 104
113 25 Philadelphia 101
Jacksonville S8

113




MORE INFO FOR SMARTER BUYERS

J.D. Power Builder Comparisons

2006 New-Home Builder Customer Satisfaction Study

- Portland
F[[’" "W Award Recipient: Centex
A e L.,
] _J | |
Company Overall Customer Quality of Workmanship & Price & Value Home Design
Satisfaction Materials

F % % % il
Centex o] 20000 20000 20000 00000
Award Recipient -
Arbor Custom JIddd JIddJd o S o9
0.R. Horton o o o 99
Don Morissette o o o oo
JLS Custom o b o b b 99
Legend Homes Corp. o oS JIddd JIddd Jod

Scoring Legend
@ @399 Among the best @ @99 Better than most P About average a4 The rest



ENERGY STAR

INVESTOR RELATIONS FRESS ROOM CAREERS CONTACT | DEL WEBE | DIVOSTA HOMES

[ sEARCH FOR YOUR HOME | ESPANOL

PULTE HOMEOWNER FOR LIFE™

p'] Ite. GETTING STRRTED | FIND ¥YOUR HOME | PERSOMALIZE YOUR HOME | FINAMNCE YOUR HOME | BUILDING ¥OUR HOME | LIVING IN YOUR HOME

“&= PULTE HOMES
— i Come and
Hliynz3giy visit us today.
Customer

Satisfaction

GO |

Find Your Home

: ¥ Ready to Move
Where do you want to live? 3 ¥ Y
Salect a state to begin f - 4 | WA 4 Sign up to receive
your search. / S WP o Y :-‘-} Jo email updates on

SELECT STATE: L ' | YL W ;__x_i‘.f' available homes,

i -I . . N = '
--- Gelact State .- W % f = 1 j‘}. - I{-p-'."-_ \

N I = T by A e




DOES LEADERSHIP MATTER?

THELNA & LOUISE



ENERGY STAR

LEADERSHIP OPPORTUNITY

Minimize Cost: Maximize Value:
ENERGY STAR Cost: || New Home Avg. Cost:
$2,000 $400,00+
Vs.

100 Home Dilemma: < 5 O/
$2,500 x 100 homes = o O investment

Z Visible Quality
e million

Obsolete Competition
Reduced Liability
Increased Satisfaction
Recognition as Leader




ENERGY STAR

Thermal Bypass Checklist
Lessons Learned

Technical
Reguirements



ENERGY STAR

1.

OVERALL AIR BARRIER
AND THERMAL
BARRIER ALILGNMENT



ENERGY STAR

POOR ALIGNMENT
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OVERALL AIR BARRIER AND THERMAL ALILGNMENT

PROBLEM: INSET STAPLING




PROBLEM: INSET STAPLING

OVERALL AIR BARRIER AND THERMAL ALILGNMENT Zl_k

ENERGY STAR







OVERALL AIR BARRIER AND THERMAL ALILGNMENT

INSULATION INSTALLATION PROBLEM

b sl Y _
T R L
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¥ 3 = 1 T
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Couriesyssirenicor barrier: Solulions, Ihc




OVERALL AIR BARRIER AND THERMAL ALILGNMENT

INSULATION PROBLEM

H

ENERGY STAR



OVERALL AIR BARRIER AND THERMAL ALILGNMENT

RIM JOIST PROBLEM

ENERGY STAR

Warm

The infraresd phate irightt sheees the

ptoms of compr insulation

41
arvl air leckeage ot the rim joist.

ool

Courtesy of Fort Collins Utilities



OVERALL AIR BARRIER AND THERMAL ALILGNMENT .I , , ,l
ATTICEAVE SOLUTION e

—_— g ————

Baffles 1' ery bay —-w“"r
.- | e il

Image courtesy of MaGrann Associates



OVERALL AIR BARRIER AND THERMAL ALILGNMENT

EXCEPTION TO SIX-SIDED AIR BARRIER

Convection Losses In Loose-Fill Insulation

Atzlc tomp.
2P

Convestive

100 | 1o,
warm air

[Fenss,
cold air

Eeam cerip E
=
>
oy
b=}
o

Source:
David South

Enviro-Seal Foam Insulation

R-18

ENERGY STAR

R-Value vs. Temperature
For Loose-Fill Fiberglass

[T % R A = T - |

457 F

R-16
R-14
R-12
R-11
I I I E
32°F 19°F  9F 4£F  -18F



ENERGY STAR

2.

WALLS ADJOINING
EXTERIOR WALLS OR
UNCONDITIONED
SPACES



P
WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES W
ATTIC KNEE WALLS

ENERGY STAR

Images courtesy of Energy Services Group




WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

SKYLIGHT SHAFT

ENERGY STAR

Skylight

Attic

Air Barrier

N

Insulation

Air Barrier




WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

SKYLIGHT SHAFT




WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

TUBULAR SKYLIGHT

ENERGY STAR

Exception:
Note reqguired if does not meet
manufacturer installation requirements

14~

L A

A~

Exposed area = ~30 sq.ft.
Need insulation and air barrier



ENERGY STAR

3.

FLOORS BETWEEN
CONDITIONED AND
EXTERIOR SPACES



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

Conditioned Room

Garage Ceiling
Winter



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

QRA/QC Challengelll

Conditioned Room

I

Garage Ceiling

Option 1: Fill framing space with insulation
and blocking



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES | a .ﬁl
INSULATED FLOOR OVER GARAGE e




FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

Improper insulation!
It must touch the
surface it is
intended to insulate









FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

3" uninsulated
space at every
fruss- joist




FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR







FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

QRA/QC Challengelll

Conditioned Room

_ J—

Garage Ceiling

Option 2: Batt or Blown-in Insulation
aligned with sub-floor
Only acceptable until July 1, 2008



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGE

ENERGY STAR

Conditioned Room

Garage Ceiling

Option 3: Spray foam



ENERGY STAR

SHAFTS






SHAFTS

SOLUTION

Use caulk or mastic
to seal the
penetrations

Courtsy of Advanced Energy



ENERGY STAR

D.

ATTIC/CEILING
INTERFACE



Unacceptable. Washington State
Does not meet most Energy Code Approved.
codes because of st/ need to gasket or
multiple holes. caulk at drywall



[ " .
Lesson Learned:

Large variation in recessed can
air tightness




ENERGY STAR

6.

COMMON WALLS
BETWEEN DWELLING
UNITS



COMMON WALLS BETWEEN DWELLINGT UNITS

ENERGY STAR

PROBLEM



COMMON WALLS BETWEEN DWELLINGT UNITS

PROBLEM

ENERGY STAR

Courtesy of Energy Services Group



COMMON WALLS BETWEEN DWELLINGT UNITS

PROBLEM

Courtesy of Energy Services Group

F 56

r 5

FGE




COMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTION

ENERGY STAR

Air seal here

R

~_Framed wall

Drywall

Eir seal here

Courtesy of EnergylLogic



COMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTION

ENERGY STAR

Courtesy of Energy Services Group




COMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTION

Lesson Learned:

* Confirm preferred
material acceptable
to local code

official.

* Fireproof spray
caulk with special
color now available.

ENERGY STAR




ENERGY STAR

Thermal Bypass Checklist
Lessons Learned

Overall
Reguirements




ENERGY STAR

Overall Reguirements
Lesson No. 1:

Don‘t Be
Overwhelmed
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JY  ENERGY STAR Qualified Homes
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Most homes only
have 10to 12
applicable items



ENERGY STAR

Overall Reguirements
Lesson No. 2:

Difficulty Varies



LESSONS LEARNED:

MOST SIGNIFICANT CHALLENGES

ENERGY STAR

o Ceiling between conditioned room and
garage

o Cantilevered floors

e Garage/conditioned house interface

Solution:
Advanced insulation products/systems



LESSONS LEARNED
AREAS WITH LEAST CHALLENGE

ENERGY STAR

* Shafts
* Staircase Walls



ENERGY STAR

Overall Reguirements
Lesson No. 3:

Be Careful



LESSONS LEARNED:

REMOVE INSULATION TO INSPECT

ENERGY STAR

> = -;- - The wire hole is sealed,

Sound insulation in Party wall properly but the party wall isn't.
place. sealed.



LESSONS LEARNED:

LOOK FOR COMBINATIONS

Plenty of caulk, but
no air barrier at tub and no attic knee wall air barrier



LESSONS LEARNED:

LOOK FOR COMBINATIONS

ENERGY STAR

Courtesy of Advanced Energy [
mﬁw = 3
I_. |



LESSONS LEARNED:

LOOK OUT FOR TRICKY DETAILS

ENERGY STAR




LESSONS LEARNED:

LOOK OUT FOR TRICKY DETAILS

ENERGY STAR

i —

Dropped Ceiling air barrier missing

e

F




LESSONS LEARNED:

LOOK OUT FOR TRICKY DETAILS

ENERGY STAR

Dropped Sloped Ceiling

Missing Blocking



ENERGY STAR

Overall Reguirements
Lesson No. 4:

New Technologies
are Your Friend



LESSONS LEARNED:

NEW TECHNOLOGIES ARE YOUR FRIEND

ENERGY STAR

Killer Applications:
o SIFs
o Spray Foam



SIP KILLER APPLICATIONS

-orff

ENERGY STAR

Estimate Request

BAND JOIST BEST PRACTICES

Contact | Profeszional Tools

EMERCOR

ABOUT US | PRO EMERCOR HOM AR ¥ ERVICES | KNOWLELD G

Insulated Rimboard

SIP Panel

The Cuick & Easy Way To insufate The Floor Perimeter

EMERCOR's Insulated Rimboard is an integral partin building a
better hame, delivering comfar, health and energy efficiency to

Exterior Walls homeowners. Accounting far up to 14 per cent of a homes total

Foundation & Basement
Walls

Cathedral Ceilings & Attics
Bonus Rooms

qirimfiltration, the Insulated Rimboard eliminates air leakage
and enables properwarkmanship during installation. Truly a
time saving material, the Insulated Rimboard turns a three-step
process into one easy and sure way to install insulation at the
floor systern.

Advantages Elmchurem
] Load Table Installation Guide T

Specifications
Advantages

Energy Efficient - R 14:
Upto 14 per cent of total hame air leakage occurs around the rim joist. EMERCOR's Insulated Rimboard
decreases air leakage by ensuring that continuous R-14 insulation is placed around the floor perimeter.

Easy Installation - 20% Faster Install:
EMERCOR's Insulated Rimboard has a unigue joining detail and installs up to 20 per cent faster than
regular Rimboard. It also eliminates the nightmare of trying to insulate and seal around every floar joist.

Moisture Resistant - Type 1 Vapor Barrier:

EMERCOR's Insulated Rimboard has a vapor permeance of less than one, making it a Type 1 wapar
harrier. This harrier prevents moisture condensation in the building envelope which leads to rot, mold
and eventually structural damage.

Environmental - Reduce job site waste:

EMERCOR's Insulated Rimboard is engineered with a unigue joining detail. This joining detail allows
traditionally discarded pieces to be reused along the flaor perimeter. EMERCOR's commitment to
sustainahility is driven through the 'EMER.Green Program', with an internal focus on implementing lean in
bath their manufacturing and office facility.




SIP KILLER APPLICATIONS
ATTIC KNEE WALLS

ENERGY STAR

Skylight
(d Attic
SIP panel «— SIP panel
j NS

Insulation



SIP KILLER APPLICATIONS
ATTIC ACCESS PANEL

ENERGY STAR

-

Attic
SIP panel

-«

i




SIP KILLER APPLICATIONS
CANTILEVER FLOORS

ENERGY STAR




SIP KILLER APPLICATIONS
INSULATED FLOOR OVER GARAGE

ENERGY STAR

Conditioned Room

Garage Ceiling



SIP KILLER APPLICATIONS
UNVENTED ATTICS

ENERGY STAR

Garage




SPRAY FOAM KILLER APPLICATIONS

RIM JOISTS

ENERGY STAR

Spray Foam

\




SPRAY FOAM KILLER APPLICATIONS

CONDITIONED FLOOR OVER GARAGE

ENERGY STAR

Conditioned Room

Garage Ceiling



SPRAY FOAM KILLER APPLICATIONS | 3 ﬁ l
UNVENTED ATTICS
ENERGY STAR




ENERGY STAR

Overall Reguirements
Lesson No. 5:

Quality Assurance
/s Important



Theater Room | 55
12129 07 k=l e=D.H’§j%;




Theater REoom
122907 11:17:23 e=0.95




Laundry Room
12029/07 11:16:54 e=0.95




Guest Bednoom
1.2/ 29/ 07 MIEE28e = 09 5}




MW Bedroom
1229707 11:08:36 =095




LESSONS LEARNED:

OOPS...




LESSONS LEARNED:

LOTS OF WASTED CAULKING

ENERGY STAR

Caulk where not necessary = Wasted time and money.



-orff

ENERGY STAR

HOW TO GET MORE INFORMATION

On the Web at:
http://www.energystar.gov/homes



