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ENERGY STAR
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ENERGY STAR Qualified Homes
New Spec:

Why, How and
Where Headed?



ENERGY STAR

FIRST SOME CONTEXT...

IT you're in the home
building business...

your world has changed!
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CHANGING WORLD...

e Interest In Energy
Efficiency



CHANGING WORLD:

INTEREST IN ENERGY EFFICIENCY



http://cagle.slate.msn.com/caglecards/main.asp?image=/news/GasPrices2005/images/tab3.jpg

CHANGING WORLD:

INTEREST IN ENERGY EFFICIENCY

By MATT MOORE
The Associated Press
Tuesday, September
13, 2005; 11:52 AM
Power Information /"‘
Network expects the | \\F )
number of compacts '
and sub-compacts on
the U.S. market grow
to grow from 33 this
year to 40 in 2010.
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CHANGING WORLD...

e Interest in Energy Efficiency

e Burlder Liability



CHANGING WORLD:

BUILDER LIABILITY: OLD STORM




CHANGING WORLD:

BUILDER LIABILITY: NEW STORM

ENERGY STAR

alr leakage
In envelope

alr leakage
In aucts

| .'-.', b

iR PRO (AM-<RA

alr leakage

and
alr barriers

In envelope



CHANGING WORLD:
BUILDER LIABILITY: NEW STORM
ENERGY STAR

Defects no longer hidden..




poor sealing
at window
opening

no Insulation

at partit

supply duct
at exterior
wall

leaky sill
plate

poor
insulation at
light boxes

' N




CHANGING WORLD:

BUILDER LIABILITY

ENERGY STAR

Panasonic

AW-ESS0 1/2-Inch 3-CCD Convertible Systern Camera with
Extrerne Low-Light Sensitivity, Built-In Filters and Infrared

Total Darkness Yision Mare Info

Mfr # AWESSD « B2:H # PAAWEESD

Availability : Accepting Orders

Quantity[1 | .22, Add to Cart || Add to Wishlist

Price : § 4,099.95
+Shipping Cost




CHANGING WORLD: W
BUILDER LIABILITY
ENERGY STAR

The IRISYS

[Eﬂjqi',rm $2000.00
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CHANGING WORLD:
BUILDER LIABILITY

Liability insurance 1Is
scarce and expensive

“I'f you deliver a safe, durable and efficient

home, you typically won't be sued.”
Stan Luhr, Risk Auditor
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CHANGING WORLD...

e Interest in Energy Efficiency
e Builder Liability

e Customer Satisfacition



CHANGING WORLD:

CUSTOMER SATISFACTION

ENERGY STAR

Style I Aesfhetics
Storage

Sacurify

Safaly

Resals Vahoe
Builder Reputation

Reliability

Quality of the Home
Privacy

Nsighborhood
Hatural
Haalhy

Flaxibiity

Energy Efficiency

Emsy Dperation
Easy Mainisnsnce

Durability

Comvanlsnce

How satisfied were they? -



CHANGING WORLD:

ENERGY STAR

CUSTOMER SATISFACTION

Reliabilty

Qualit of the Home |
Energy Efficiency |

Durailty |



CHANGING WORLD:

CUSTOMER SATISFACTION

ENERGY STAR
JD Powers and Assoc. 2005 Builder Quality Rankings

Market 2005
Major Market 1otal 112 _aleigh/Durham 13
Seattle/Tacoma 113
"ﬁ"”ﬂm 122 o . Denver/Colorado Springs 111
Drange County (CA)™ 122 . San Diego 111
5 Sacramento 120 &% San Francisco Bay Area 111
&= Houston 118 g Portland® 109
22 Tucson 118 Atlanta 108
= Dallas/Ft. Worth 117 Detroit 108
Lc:-s AngelesMentura Counties™ 116 o Ft. Myers/Naples 108
I"."Ilnneapc:ulls 116 Palm Beach 107
Charlotte 115 Baltimore* 106
Chicago 115 Albuquerque® 104
Tampa 115 Orlando 104
Phaenix 114 Washington, D.C. 104
113 B Philadelphia 101

113 Jacksonville 95
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CHANGING WORLD:

ABOUT US | INVESTOR RELATIONS | FRESS ROOM | CAREERS | CONTACT | DEL WEBSE | DIVOSTA HOMES

CUSTOMER SATISFACTION

[ seancH For wour HomEe | E<paNoL

PULTE HOMEOWNER FOR LIFE™

p‘ I'I:e. GETTING STARRTED | FIND YOUR HOME | PERSOMNALIZE YOUR HOME | FINANCE YOUR HOME | BUILDING YOUR HOME | LIVING IN YOUR HOME

“* PULTE HOMES

s : Come and
Highest in visit us today.
Customer

Satisfaction

= ~+

Find Your Home

d : REﬂdf to Move
Where do you want to live? P & A
; Wil Sign up to receive
Salect a state to begin A \ A i g P
your search. : g I r T4 L [ email updates on
SELECT STATE: e | - e available homes.
--- Gelect State .- W f S— i | 31*
| [} T: § | 1 A T .I|_|'
a1l r 1 L R

GO



CHANGING WORLD:

CUSTOMER SATISFACTION

ENERGY STAR

~80%

of New Homes Buyers use the Web
before purchasing a new home
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CHANGING WORLD...

e Interest in Energy Efficiency
e Bullder Liability
e Customer Satisfaction

e L eadership Shows




CHANGING WORLD:

LEADERSHIP SHOWS

THELNA # LOUISE



WHY, HOW, AND WHERE HEADED?

ENERGY STAR

Why?
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WHAT IS ENERGY STAR?

The national, US government-backed

symbol for

cost-effective

enerqgy efficiency

while assuring same or better performance
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ENERGY STAR

GROWING BRAND TO PROTECT

ENERGY STAR:
6 0 0/0 + awareness in 2004

7 0 0/0 + households would recommend

9 5 0/0 likely to buy again in future



ENERGY STAR

WHAT IS ENERGY STAR FOR HOMES?

e Voluntary

e Truly Energy Efficient

e Builder Recognition

Governmenit-Backed Label
Third-Party Verified
Awards
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COST-EFFECTIVE

Monthly Annual

Utility Savings $40 $480

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

= $1,000:
e y S for typical ownership period
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ASSURING BETTER PERFORMANCE

Unless you're prepared to break the laws
of physics, energy efficiency delivers:

o Lower Utility COST

o more Comfort

« More Durability

o Improved Indoor Air Quality
o Protect ENVIronment



RESULTS: 700,000+ HOMES

ENERGY STAR

200000+
180000+
160000+
140000+
120000+
100000+
80000+
60000+
40000+
20000+
0-

Homes Labeled

1996 1998 2000 2002 2004 2006
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RESULTS: MARKET PENETRATION
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ENERGY STAR FOR HOMES METRICS

e 700,000+ Labeled Homes Cum.
o >25 Markets >20% Penetration
e 3,500+ Bulilder Partners

e 60%+ 100 Largest Builders



WHAT OLD SPEC DELIVERED...

ENERGY STAR

HERS 86 and 0L [1IUGCH,
15% > code, i b

or equivalent oI
package... efificient
Effective Lan nevy
Insulation Levels COG /6'/

Efficient

Equipment

Tight Ducts,

lested

Build it Tight, Tested
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ENERGY STAR

OLD SPEC FIELD OBSERVATIONS...

Houston...
We have a problem.





















Warm

Cool

Residual warmth Cantilever boundary
from heat run clearly visible



Insulation will not
stop air flow




Courtesy of

Blocking abowve return
grille and wall covity
return was very leaky

Air leaks through gaps between
wallboard and framing. These
gaps are skinny (1/146" to 1/8"
typical) but extend many

lineal fest. \

Warm

Cool
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WHY, HOW, AND WHERE HEADED?

ENERGY STAR

How?



NEW SPEC:

PERFORMANCE PATH

HERS Index Threshold:

e 80 in North W
{"FH o . alia, '~H. 3
\
e 85 In South —
h\h‘_"‘"_‘x

Note:
Exceptions are CA, OR, WA, HA and Manufactured Housing



NEW SPEC:

PERFORMANCE PATH REQTS.

ENERGY STAR

e Insulation inspection for full R-value
e Thermal Bypass Inspection Checklist
e Right-sized” cooling equipment

Leakage < 6 cfm to outdoors/100 sq. ft.
Min. 1 ENERGY STAR Product category
No on-site power generation trade-off
Max. 20% screw-in CLF light sockets

Programmable thermostats with heat pumps must have
“Adaptive Recovery”



NEW SPEC:

PRESCRIPTIVE PATH

ENERGY STAR

ENERGY STAR Qualified

[ Morthern
Mostly Heating

&[] North/Central
Heating & Cooling

[ South/Central
Cooling & Heating

IECC Insulation
Properly Installed

Il Southern

Mostly Cooling

[ Akernative
Criteria Allowed

l l

Right-Sized ES Equip.

Tight Ducts,
Tested

Eff. Water Htr,
Build it Tight, Tested




INSULATION VALUE KILLERS

ENERGY STAR

®*G aps Insulation
® \oids Installa t/qn
Inspection

® Compression
® Incomplete Air Barrier
e ] ] ] Thermal
® Misalignment with Air Barrier Bypass
: ; Checklist
® Wind Intrusion
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THERMAL BYPASS PRINCIPLE

Insulation:

Resists Heat Flow i

Alr Flow 1R

.need Alr Barrier

any solid material that blocks air flow
including sealing at edges and seams
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THERMAL BYPASS IN ACTION

30° F
[a%

7°F

)




ENERGY STAR

WHAT THERMAL BYPASS LOOKS LIKE



THERMAL BYPASS CHECKLIST:

1. INSULATION ALIGNMENT



http://julieandlarry.net/content/modules.php?set_albumName=200304house&id=aaq&op=modload&name=gallery&file=index&include=view_photo.php
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THERMAL BYPASS CHECKLIST: y ﬁﬁ‘ A
1. INSULATION ALIGNMENT

ENERGY STAR




0
THERMAL BYPASS CHECKLIST: y ﬁ*’ :
1. INSULATION ALIGNMENT

ENERGY STAR
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THERMAL BYPASS CHECKLIST: W
2. SHOWER/TUB EXTERIOR WALL —

Courtesy of Building Science Corp.



2. SHOWER/TUB EXTERIOR WALL

THERMAL BYPASS CHECKLIST: Z F‘ﬁ 4

ENERGY STAR




THERMAL BYPASS CHECKLIST:

3. INSULATED FLOOR OVER GARAGE

ENERGY STAR

Improper
insulation!

It must touch
the surface It Is
Intended to
Iinsulate




THERMAL BYPASS CHECKLIST:

4. ATTIC KNEE WALLS

Hot Wall

Courtesy of Building Science Corp.



THERMAL BYPASS CHECKLIST:

5. ATTIC ACCESS PANEL/STAIRS

Images courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:

9. ATTIC ACCESS STAIRS

ENERGY STAR
T




THERMAL BYPASS CHECKLIST:

6. CANTILEVERED FLOOR




THERMAL BYPASS CHECKLIST:

6. CANTILEVERED FLOOR E'Zﬁ

ENERGY STAR

Courtesy of Fort Collins Utilities




THERMAL BYPASS CHECKLIST:

7. DUCT/PIPING PENETRATIONS

ENERGY STAR

. = Alrtight foam on
L ¢ /4 pervious rock wool will not

\~ work.

Insulation will not
stop air flow

Courtesy of Advanced Energy
Corporation



THERMAL BYPASS CHECKLIST:

7. DUCT/PIPING PENETRATIONS

Use caulk or mastic
to seal the
penetrations

3

Courtsy of Advanced Energy



THERMAL BYPASS CHECKLIST:

8. FLUE SHAFT

ENERGY STAR




8. FLUE SHAFT

THERMAL BYPASS CHECKLIST:

Courtesy of Building Science Corp.

TIP:
Specially colored
fire-rated foam
now available for
sealing difficult
alr gaps at flue

openings

Image courtesy of EnergylLogic
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ENERGY STAR

THERMAL BYPASS CHECKLIST:

9. ATTIC EAVES




THERMAL BYPASS CHECKLIST:

9. ATTIC EAVES

Baffles at e

ry ba ) Iu“ A

Image courtesy of MaGrann Associates




THERMAL BYPASS CHECKLIST:

10. DROPPED CEILINGS

ENERGY STAR

Courtesy of Building Science Corp.



THERMAL BYPASS CHECKLIST:

10. DROPPED CEILINGS

ENERGY STAR

I
K
l
II l
=t e
i
E

T

u

4

Courtesy of Building Science Corp.



THERMAL BYPASS CHECKLIST:

11. FIREPLACE SHAFT WALL

ENERGY STAR

Courtesy of EnergylLogic



THERMAL BYPASS CHECKLIST:

11. FIREPLACE SHAFT WALL

Courtesy of Building Science Corp.



THERMAL BYPASS CHECKLIST:

12. STAIRCASE FRAMING

ENERGY STAR

b TAPE & [OINT
CONMPILND SEAL

= STRUCTURAL SITEA THING

AFTHG
WITH JOINT COMPOUND

Courtesy of MaGrann Associates Image courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:

13. RECESSED LIGHTING

Courtesy of Energy Services Group




THERMAL BYPASS CHECKLIST:

13. RECESSED LIGHTING

ENERGY STAR

Fixture tested for air leakage

Lakel

u /-
|| g€

Fecessed fixture in &

I sealed soffit Some have gaskets

Eliminate this air leakage by locating fixtures
inside the insulated envelope or using insulated
can, alr-tight (1CAT) recessed fixtures.




THERMAL BYPASS CHECKLIST:

14. PORCH ROOQOF

ENERGY STAR

B Y Y BR.L.

12/28/05 3:19:33 p

Courtesy of Energy Services Group




THERMAL BYPASS CHECKLIST:

14. PORCH ROOF

ENERGY STAR




THERMAL BYPASS CHECKLIST:

15. WHOLE-HOUSE FAN

ENERGY STAR

A

w

- Problem:
- Whole-house fan
- /s equivalent to




THERMAL BYPASS CHECKLIST:

15. WHOLE-HOUSE FAN

Cover (min. R-5) shall open either automatically or
with a simple mechanism that does not require the
homeowner to climb into the attic



THERMAL BYPASS CHECKLIST:

16. COMMON WALLS

Courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:

16. COMMON WALLS

ENERGY STAR

Courtesy of Energy Services Group
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WHY CHANGE SPEC?

Ensure:

e greater enerqy efficiency than standard
e performance advantage

..In other words,

protect the brand!



NEW SPEC SCHEDULE

ENERGY STAR

Both new and existing
guidelines may be used

Only new
guidelines may be used

For homes enrolled in state or utility
program before December 31, 2005

For homes permitted before July 1, 2006

For homes permitted
on or afterJuly 1,
2006

>
| | | |

December 31, July 1, January 1, July 1,
2005 2006 2007 2007

In other words, every home completed after 12/31/06
must use new spec




ENERGY STAR

WHY, HOW, AND WHERE HEADED?

Where Headed?



IT'S NOT YOUR GRANDPA'S HOME

e More Exposure to Mold

- Colder surfaces with more insulation
- More internal air flow and pressures

- more exhaust fans
- more forced air systems with fewer returns
- more alr pathways with open framing systems

- Less drying potential

e More Exposure to Pollutants

- Lower vent gas temperatures
- Attached garages now standard
- More VVOC content in materials/finishes

e Less Fresh Ailr
- They're tighter




SHOULD BUILDERS CARE ABOUT I1AQ?

ENERGY STAR

e Asthma Epidemic

(20 million Americans have it); ~2 million ER VISIts per year

e Increasing Risks of Radon
>20,000 lung cancer deaths per year

e /ncreasing Respiratory Problems

widespread indoor dampness (e.g. wet basements and visible mold)

e Chemical Pollutants

EPA estimates 2-5 times more than outdoor air

Now consider this:

People spend >90% of their time indoors, and >60% in their homes!



Biological pollutants
- Mold & Mildew
- Dust Mites & Pests

e Combustion products
- CO, NOZ2, Smoke

Radon & Soil gases
Formaldehyde
Other Chemicals

Alrborne Particles
- Dust, Pollen

Linked to health problems ranging
from minor respiratory irritation
to death, depending on exposure

and sensitivity

More IAQ Info available at:
htto://www.epa.qov/iaq/ia-intro.html
Or call 1-800-438-4318

House design and construction can
reduce exposure risk for indoor
ailr pollutants!



http://www.epa.gov/iaq/ia-intro.html

DO HOMEBUYERS CARE ABOUT 1AQ?

ENERGY STAR

e Moisture and mold litigation - Up

[~9,000 moisture and mold court cases - American Banker, 1/03]

e Home moisture problem inquiries — High
[30%, double the next closest subject - NAHB Research Center]

e Asthma prevalence - High
[19% of US households have at least 1 person with asthma - EPA]

e Air cleaner product sales - Up
[$1.2 Billion annual sales - Levin, 2005]

e Radon mitigation sales — Up

[300% increase in home radon mitigations since 1990 - EPA]



Alr Fresheners
Air Cleaners

UV Lights



IAQ RISK REDUCTION PRINCIPLES

ENERGY STAR

1. Source Control
eliminate, substitute, or modify pollutant sources

2. Dilution

ventilate to dilute unavoidable pollutants

3. Filtration

remove targeted pollutants,
last resort after source control & dilution




ENERGY STAR

QUALIFIED HOME

Raaon control




MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED ROOFS

TYPICAL FASCIA AND EAVE DETAIL

BITUMINOUS

ENERGY STAR

MEMBRANE AT VALLEYS




MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED ROOFS

ENERGY STAR

MORE ROOF FLASHING DETAILS ..

\ \ .
=0 /‘\ é

L ( Kickout ﬂ:ﬁhing

Fascia board




MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLS

ENERGY STAR

/

Carporation

;m:-“"lﬂ:'ﬂg

@ Building Scianca

Regrinted with parmission
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MOISTURE CONTROL HIGHLIGHTS:

ENERGY STAR

BEST PRACTICE INSTALLATION

WATER MANAGED WALLS

& /" \ WINDOW FLASHING WS




MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLS

ENERGY STAR

WINDOW/DOOR PAN FLASHING




MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED FOUNDATIONS

ENERGY STAR

FOUNDATION DRAINAGE SYSTEM
WITH CAPILLARY BREAKS

Free-draining back-fill

Perforated drainage pipe in gravel
with fabric filter

/ Poly vapor retarder/capillary break

.......................................................................................................
.......................................................................................................
e R R R e S R S R S R
..............
.........
pRRTEiEy i, ke

........

Course gravel granular drainage

Pipe connection to granular drainage



MOISTURE/RADON CONTROL HIGHLIGHTS:

WATER MANAGED FOUNDATIONS

VENTED CRAWLSPACE

UN

POLY UNDER SLAB
VAPOR AND RADON BARRIER



RADON CONTROL HIGHLIGHTS:

RADON RESISTANT CONSTRUCTION

ENERGY STAR

EPA Map of Radon Zones Radon Risk is High in
much of the U.S. Check
State & local authorities
for more detailed
information on Radon risk

in your area.
Y
Legend
. B Zone 1
B Zone 2
‘b % Zone 3
‘ 1
ﬁ_.. Prolminary Note: these maps indicate average
s SRR R— risk by county. However, High levels

of Radon can be found anywhere,
and soil gases may be toxic!




RADON CONTROL HIGHLIGHTS:

RADON RESISTANT CONSTRUCTION

ENERGY STAR

A. Gas Permeable Layer
(47 clean gravel)

B. Plastic Sheeting =

(under slab or over crawl space) | il

C. Sealing and Caulking =L

(all openings in concrete floor)

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

E. Junction Box
(ITf fan needed later)




PEST CONTROL HIGHLIGHTS:

TERMITE SHIELD

ENERGY STAR

TERMITE SHIELD

TREATED WOOD SILL

. i 7 TERMITE SHIELD
Courtesy of Building Science Corp. AL 7 et Mg LaE




HVAC SYSTEM HIGHLIGHTS:

DUCTWORK AIR SEALING

Apply mastic
to all seams

Install insulation for ;

complete coverage

Seal all cracks
and penetrations

DUCT BOOTS & SEAMS
SEALED WITH MASTIC



HVAC SYSTEM HIGHLIGHTS:

HVAC CABINET/PLENUM AIR SEALING

Reprinted with parmission £ Building Science Gorporaton
™ Mastic
Refrigerant
lines *
Air handler — i
* H"'\-..HP_’__.-’J //{
Filter rack %,{;f \
access i Rigid duct
] air sealing
2
“— Gasketed cabinet
door

GASKETED DOORS & SEALED SEAMS
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Air handling }
unit I |

HVAC SYSTEM HIGHLIGHTS:
PRESSURE BALANCING PROBLEM

4 1) <
Supply Return Supply
® @ & ® @
Bedroom Hall Bedroom

—T TI—



HVAC SYSTEM HIGHLIGHTS:

PRESSURE BALANCING SOLUTIONS

TRANSFER GRILLE JUMP DUCT




HVAC SYSTEM HIGHLIGHTS:

DUCT BOOTS COVERED™

ENERGY STAR

* Only required during heavy dust-creating construction activity




HVAC SYSTEM HIGHLIGHTS:

WHOLE-HOUSE VENTILATION

FRESH AIR
DAMPER

DUCTED FRESH AIR SUPPLY




HVAC SYSTEM HIGHLIGHTS:

WHOLE-HOUSE VENTILATION
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HVAC SYSTEM HIGHLIGHTS:
SPOT VENTILATION
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ENERGY STAR




COMBUSTION SYSTEM HIGHLIGHTS:

POWER/DIRECT VENTED EQUIPMENT

POWER VENTED WATER HEATER
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ENERGY STAR

COMBUSTION SYSTEM HIGHLIGHTS:

POWER/DIRECT VENTED EQUIPMENT

] g i?l
|
LY f _—"
T 1
W =y 3




COMBUSTION SYSTEM HIGHLIGHTS:

CO ALARMS

ENERGY STAR

CO ALARM



BUILDING MATERIALS HIGHLIGHTS:

PROTECTION

ENERGY STAR




BUILDING MATERIALS HIGHLIGHTS:

LOW-EMITTING MATERIALS

ENERGY STAR
MDF & Particleboard APA
THE ENGINEERED
WooD ASSOCIATION
Samgle Invd usfriad Boerd Eandle Tag Far Partiziehoard g;“'ij;_jm
Ceortfied o 020 PP Slandird Ty Size 478" e,
ca A-C
CONFORMS T0 PARTICLEBOARD GROUP 1
FORMALDEHYDE EMISSION REQUIRENENTS
OF BOTH ANSI A208.1-1998, TABLE B Exg‘t'lﬂﬂ
ORI AND HUD 24 CFR 220 e 000 e
GREEN LABEL™ =5
— g 4 \ MILL 00 lywoo
117, md T
Certl fled e n[tm?}'ﬂl § HARDCWOOD PLYWOOD & VENEER ASSOCIATION
“Green”
) CONPANY T —
C&fp@t[ﬂg LOCATION FORMALDEHYDE FLYWOOD
PRODUCTION DATESHIFT ot —, e SO

COMFORMS TO = 2 TYPE I
HUD £ : ANSUHPYA
REQUIREMENTS E H HP.1-2004

MILL 009




HOME COMMISSIONING HIGHLIGHTS:

FINAL PREPARATION

ENERGY STAR

PI Il|I

REFRIGERANT CHARGE TEST
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ENERGY STAR INDOOR AIR PACKAGE

ey
TR
R

INDOOR AIR PACKAGE




HOMEBUYER VALUE PROPQOSITION

ENERGY STAR

Added Protection:

e wet basements

e mold and mildew problems -
e radon exposure A / / t h I 5 fO r

e pests and termites

e harmful chemicals
e dust and pollen < $_Z a DaJ//

e combustion gases

Plus Fresh Filtered Air

» replaced ~8 times per day

Plus More Quality Assurance
e third party verified
» government backed-label
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BUILDER VALUE PROPQOSITION

e Reduced RiIsk

- Mold Litigation

- Comfort Complaints

- Fixing Trades Mistakes

- Catching up to Competition

e Improved Reputation

- Quality Builder
- Innovation Leader

What's this worth to your bottom-line?
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WHERE HOUSING IS HEADED:

Looking Forward
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NEXT LOW-HANGING FRUIT

o Thermal Bridging

o Compact Ducts Inside Conditioned Space
o Efficient Water Heating/Distribution

o Efficient Lighting and Appliances

o HVAC Proper Installation

o Super-Efficient Equipment

o ‘Not-So-Big’ Homes
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FUTURE ISSUE: THERMAL BRIDGING [0
ENERGY STAR
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FUTURE ISSUE: THERMAL BRIDGING  [rergZig
- — NERGYSTAR




FUTURE ISSUE: THERMAL BRIDGING W
ENERGY STAR

Where 4 5 must and 9 Is
IS good; _ be better; Great!

Courtesy of Building Science Corp.


















ENERGY STAR

Courtesy of Building Science Corp.



FUTURE ISSUE: THERMAL BRIDGING

ENERGY STAR

uninsulated corner uninsulated wall intersection

~ . -
No/Badly Installed
Insulation

Uninsulated corners and walls in typical framed
home added up to a large thermal hole!









FUTURE ISSUE: THERMAL BRIDGING

ENERGY STAR

~48 wall corners and intersections

= 12 feet uninsulated wall!




CORNER FRAMING

ENERGY STAR

INSIDE “TWO-STUD" CORNERS

FPosition clip
support for
avpsum board
0 that it doss
nat interfzre with
trim nailing

Backer support for
aypsum board

Courtesy of Building Science Corp.

Courtesy of Southface Institute T —

installed against side with
clirs o hackar



WALL INTERSECTION FRAMING

ENERGY STAR

Ladder T -
Allows Insulation
in exterior wall
cavity at wall
intersections










EMERCOR

Contact | Frofeszional Tools Estimate Request

Irn ted Panels
Exterior Walls

Foundation & Basement
Walls

Cathedral Ceilings & Attics
Bonus Rooms

KNOWLEDGE CENTRE

ABOUT Us FRODUCTS

EMERCOR HOMES

WARRANTY & SERVICES

Insulated Rimboard
The Quiick & Easy Way To insulate The Floor Perimeter

EMERCOR's Insulated Rimboard is an integral part in building a
hetter home, delivering comfort, health and energy efficiency to
homeomwners. Accounting for up to 14 per cent of 8 homes total
air infiltration, the Insulated Rimboard eliminates air leakage
and enables properworkmanship during installation. Truly a
firme saving material, the Insulated Rimboard turns a three-step
process into one easy and sure way to install insulation at the
floor systerm.

Advantages Elrnchurem
Load Table Installation Guide T

Specifications
Advantages

Energy Efficient - R 14:
pto 14 per cent of total home air leakage occurs around the rim joist. EMERCOR's Insulated Rimboard
decreases air leakage by ensuring that continuous B-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 Rimhboard. It also eliminates the nightrmare of trying to insulate and seal around every floar joist.

Muoisture Resistant - Type 1Vapor Barrier:

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

Emdaronmental - Reduce job site waste:

EMERCOR's Insulated Rimboard is engineered with a unigque joining detail. This joining detail allows
traditionally discarded pieces to be reused along the floor perimeter. EMERCOR's commitment to
sustainahbility is driven through the EMERGreen Program’, with an internal focus on implementing lean in
hioth their manufacturing and office facility.
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http://julieandlarry.net/content/modules.php?set_albumName=200304house&id=aaq&op=modload&name=gallery&file=index&include=view_photo.php
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ENERGY STAR
Closed AIr Barrier
Cof] = -+
Foam Insulation

Consider using at:
® Band Joists
® Behind Tubs/Showers
® Cantilevered Floors
® Conditioned Space Above Garage
® Party Walls (must be fire-proof)
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WHY INSULATED SHEATHING

Alr Barrier

i +
#y Id. = Insulation
Insulation +

Thermal Break

Where code acceptable, consider using at:
® Exterior Sheathing
® Attic Knee Walls
® Skylight Shafts
® Porch/House Interface
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WHY SYSTEMS BUILDING W
Systems _  Alr B_/a_zrrier
suiaing Insulation
(e.g. SIPs, ICFs) e
O ffj S Zero- Ti/erance
Less faste OVE Framing

+
Less Vvandalism Durabilit
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Less Subs
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THE SCIENCE BEHIND HOME PERFORMANCE

DUCT INSIDE CONDITIONED SPACE




THE SCIENCE BEHIND HOME PERFORMANCE

COMPACT DUCTS INSIDE COND. SPACE










g

o Right-Sized Equipment (ACCA Manuals J/S)
e Engineered Duct Layout (ACCA Manual D)

o Register Design (ACCA Manual T)

o Duct Sealing/Testing

o Refrigerant Charge

o Air Flow Across Coil

o Al/r Flow Balance

o Gas Equipment On Rate/Combustion Venting
o Dehumidification in Hot/Humid Climates




Single Trunk and Branch

Hot Water Piping
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Half Loop Recirculation
Pump Separated from Thermo-sensor

Hot Thermo-sensor —,
|
o
_ff"d_“-—»._d—._.f-w..-——-""__ T -
/ “\-\_15__ _—
."II \_

| Pump and Controls o
Hot Water Piping

# —
. I
¢ f"/ Water Heater - 14 incl’\
f;-—'--\ ,/ [ Yeinch
I

/

|




Structured Plumbing

Dedicated Return Line

Hardired
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ADVANCED LIGHTING

Same Light,

~80% less heat,
1000% more adurability

10 Watts: 10 Watts
100 Light i 26 Light
Watts ™ i Watts [40%]
ooty S g 90 Watts: 1% t 311 16 Watts
- Heat o ' Heat
s [90%] ° [60%]

1,000 Hour Life 10,000 Hour Life
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ENERGY STAR

QUESTION FOR BUILDERS...

Are your customers willing to ,an / ess

for advanced technology lighting with...

e /5% IOWQF energy costs

e 80% / €SS un-wanted heat
® _Z 0 0 0 0/0 / €SS nuisance replacing bulbs

..that meets or exceed all expectations?



ENERGY STAR
INCANDESCENT ENERGY STAR SAVINGS

ADVANCED LIGHTING COST ADVANTAGE

Watts Per Fixture

162
Annual Cost
Electric $24 $8 $16
AIC $10 $3 $7
Lamps Replacement $ 2 $0 $2

Total Annual Operating Savings $25

* Assumes 1000 Hours Per year / $.10 KWH
* 1200 Cooling Hours Per Year/ $.10 KWH
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ENERGY STAR

END GAME: CARBON NEUTRAL HOME

Optimized enerqgy efficiency plus

some combination of renewable enerqgy

to offset remaining energy loads:

e Passive Solar

o Solar Hot Water Heating

o Active Solar Heating/Cooling

o Renewable Electric Generation (PV, Wind)
e Green Tags

o Planting Trees



“It wasn’t raining when
Noah built the Ark.”

Howard Duff



ENERGY STAR

HOW TO GET MORE INFORMATION

On the Web at:
http.//www.enerqgystar.qgov/homes



	FIRST SOME CONTEXT…
	CHANGING WORLD…
	CHANGING WORLD:�INTEREST IN ENERGY EFFICIENCY
	CHANGING WORLD: �INTEREST IN ENERGY EFFICIENCY
	CHANGING WORLD…
	CHANGING WORLD: �BUILDER LIABILITY: OLD STORM
	CHANGING WORLD: �BUILDER LIABILITY: NEW STORM
	CHANGING WORLD: �BUILDER LIABILITY: NEW STORM
	AFFORDABILITY PROBLEMS:�AIR LEAKAGE
	CHANGING WORLD:  �BUILDER LIABILITY
	CHANGING WORLD:�BUILDER LIABILITY
	CHANGING WORLD:�BUILDER LIABILITY
	CHANGING WORLD…
	CHANGING WORLD: �CUSTOMER SATISFACTION
	CHANGING WORLD: �CUSTOMER SATISFACTION
	CHANGING WORLD…
	CHANGING WORLD: �LEADERSHIP SHOWS
	WHY, HOW, AND WHERE HEADED?
	WHAT IS ENERGY STAR?
	GROWING BRAND TO PROTECT
	WHAT IS ENERGY STAR FOR HOMES?
	COST-EFFECTIVE
	ASSURING BETTER PERFORMANCE
	RESULTS: 700,000+ HOMES
	RESULTS: MARKET PENETRATION
	ENERGY STAR FOR HOMES METRICS
	WHAT OLD SPEC DELIVERED…
	OLD SPEC FIELD OBSERVATIONS…
	THERMAL BYPASS CHECKLIST: �1. INSULATION ALIGNMENT
	THERMAL BYPASS CHECKLIST: �7. DUCT/PIPING PENETRATIONS
	WHY IS IT CHANGING?�RETURN CAVITY AIR LEAKAGE
	WHY, HOW, AND WHERE HEADED?
	NEW SPEC: �PERFORMANCE PATH
	NEW SPEC: �PERFORMANCE PATH REQTS.
	NEW SPEC:�PRESCRIPTIVE PATH
	INSULATION VALUE KILLERS
	THERMAL BYPASS PRINCIPLE
	THERMAL BYPASS IN ACTION
	WHAT THERMAL BYPASS LOOKS LIKE
	THERMAL BYPASS CHECKLIST: �1. INSULATION ALIGNMENT
	THERMAL BYPASS CHECKLIST: �1. INSULATION ALIGNMENT
	THERMAL BYPASS CHECKLIST: �1. INSULATION ALIGNMENT
	THERMAL BYPASS CHECKLIST: �2. SHOWER/TUB EXTERIOR WALL
	THERMAL BYPASS CHECKLIST: �2. SHOWER/TUB EXTERIOR WALL
	THERMAL BYPASS CHECKLIST: �4. ATTIC KNEE WALLS
	THERMAL BYPASS CHECKLIST: �5. ATTIC ACCESS PANEL/STAIRS
	THERMAL BYPASS CHECKLIST: �5. ATTIC ACCESS STAIRS
	THERMAL BYPASS CHECKLIST: �6. CANTILEVERED FLOOR
	THERMAL BYPASS CHECKLIST: �6. CANTILEVERED FLOOR
	THERMAL BYPASS CHECKLIST: �7. DUCT/PIPING PENETRATIONS
	THERMAL BYPASS CHECKLIST: �7. DUCT/PIPING PENETRATIONS
	THERMAL BYPASS CHECKLIST: �8. FLUE SHAFT
	THERMAL BYPASS CHECKLIST: �8. FLUE SHAFT
	THERMAL BYPASS CHECKLIST: �10. DROPPED CEILINGS
	THERMAL BYPASS CHECKLIST: �10. DROPPED CEILINGS
	THERMAL BYPASS CHECKLIST: �11. FIREPLACE SHAFT WALL
	THERMAL BYPASS CHECKLIST: �11. FIREPLACE SHAFT WALL
	THERMAL BYPASS CHECKLIST: �12. STAIRCASE FRAMING
	THERMAL BYPASS CHECKLIST: �13. RECESSED LIGHTING
	THERMAL BYPASS CHECKLIST: �13. RECESSED LIGHTING
	THERMAL BYPASS CHECKLIST: �14. PORCH ROOF
	THERMAL BYPASS CHECKLIST: �14. PORCH ROOF
	THERMAL BYPASS CHECKLIST: �15. WHOLE-HOUSE FAN
	THERMAL BYPASS CHECKLIST: �15. WHOLE-HOUSE FAN
	THERMAL BYPASS CHECKLIST: �16. COMMON WALLS
	THERMAL BYPASS CHECKLIST: �16. COMMON WALLS
	WHY CHANGE SPEC?
	NEW SPEC  SCHEDULE
	WHY, HOW, AND WHERE HEADED?
	IT’S NOT YOUR GRANDPA’S HOME
	SHOULD BUILDERS CARE ABOUT IAQ?
	WHAT POLLUTANTS AFFECT IAQ? 
	DO HOMEBUYERS CARE ABOUT IAQ?
	CONSUMERS NEED BETTER CHOICES
	IAQ RISK REDUCTION PRINCIPLES
	ENERGY STAR INDOOR AIR PACKAGE
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED ROOFS
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED ROOFS
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED WALLS
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED WALLS
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED WALLS
	MOISTURE CONTROL HIGHLIGHTS:�WATER MANAGED FOUNDATIONS
	MOISTURE/RADON CONTROL HIGHLIGHTS:�WATER MANAGED FOUNDATIONS
	RADON CONTROL HIGHLIGHTS:�RADON RESISTANT CONSTRUCTION
	RADON CONTROL HIGHLIGHTS:�RADON RESISTANT CONSTRUCTION
	PEST CONTROL HIGHLIGHTS:�TERMITE SHIELD
	HVAC SYSTEM HIGHLIGHTS:�DUCTWORK AIR SEALING
	HVAC SYSTEM HIGHLIGHTS:�HVAC CABINET/PLENUM AIR SEALING
	HVAC SYSTEM HIGHLIGHTS:�PRESSURE BALANCING PROBLEM
	HVAC SYSTEM HIGHLIGHTS:�PRESSURE BALANCING SOLUTIONS
	HVAC SYSTEM HIGHLIGHTS:�DUCT BOOTS COVERED* 
	HVAC SYSTEM HIGHLIGHTS:�WHOLE-HOUSE VENTILATION
	HVAC SYSTEM HIGHLIGHTS:�WHOLE-HOUSE VENTILATION
	HVAC SYSTEM HIGHLIGHTS:�SPOT VENTILATION
	HVAC SYSTEM HIGHLIGHTS:�MERV 8 FILTER
	COMBUSTION SYSTEM HIGHLIGHTS:�POWER/DIRECT VENTED EQUIPMENT
	COMBUSTION SYSTEM HIGHLIGHTS:�POWER/DIRECT VENTED EQUIPMENT
	COMBUSTION SYSTEM HIGHLIGHTS:�CO ALARMS
	BUILDING MATERIALS HIGHLIGHTS:�PROTECTION
	BUILDING MATERIALS HIGHLIGHTS:�LOW-EMITTING MATERIALS
	HOME COMMISSIONING HIGHLIGHTS:�FINAL PREPARATION
	ENERGY STAR INDOOR AIR PACKAGE
	HOMEBUYER VALUE PROPOSITION
	BUILDER VALUE PROPOSITION
	WHERE HOUSING IS HEADED:
	NEXT LOW-HANGING FRUIT
	FUTURE ISSUE: THERMAL BRIDGING
	FUTURE ISSUE: THERMAL BRIDGING
	FUTURE ISSUE: THERMAL BRIDGING
	FUTURE ISSUE: THERMAL BRIDGING
	FUTURE ISSUE: THERMAL BRIDGING
	FUTURE ISSUE: THERMAL BRIDGING
	CORNER FRAMING
	WALL INTERSECTION FRAMING
	1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: �BAND JOIST PROBLEM
	1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: �BAND JOIST BEST PRACTICES
	1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: �BAND JOIST BEST PRACTICES
	1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: �PROBLEM: INSET STAPLING
	1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: �SPRAY FOAM
	WHY SPRAY FOAM
	WHY INSULATED SHEATHING
	INSULATED CONCRETE FORMS (ICFs)�
	STRUCTURAL INSULATED PANELS (SIPs)
	WHY SYSTEMS BUILDING
	5. ATTIC/CEILING INTERFACE: �DROPPED CEILINGS
	5. ATTIC/CEILING INTERFACE: �DROPPED CEILINGS
	THE SCIENCE BEHIND HOME PERFORMANCE �DUCT INSIDE CONDITIONED SPACE
	THE SCIENCE BEHIND HOME PERFORMANCE �COMPACT DUCTS INSIDE COND. SPACE
	5. ATTIC/CEILING INTERFACE: �DROPPED CEILINGS
	5. ATTIC/CEILING INTERFACE: �DROPPED CEILINGS
	HVAC PROPER INSTALLATION
	ADVANCED LIGHTING
	QUESTION FOR BUILDERS…
	ADVANCED LIGHTING COST ADVANTAGE
	WHY EFFICIENT LIGHTING? �WHOLE-HOUSE DESIGN: BATHROOMS
	WHY EFFICIENT LIGHTING? �WHOLE-HOUSE DESIGN: CLOSETS
	END GAME: CARBON NEUTRAL HOME
	ANSWER...
	HOW TO GET MORE INFORMATION

