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ENERGY STAR QUALIFIED HOMES TRAININGENERGY STAR QUALIFIED HOMES TRAINING

WhatWhat……
……is ENERGY STAR?is ENERGY STAR?

……is ENERGY STAR for Homes?is ENERGY STAR for Homes?
……are we Selling?are we Selling?



WHAT IS ENERGY STARWHAT IS ENERGY STAR??

The national, US governmentThe national, US government--backedbacked

symbol forsymbol for
costcost--effectiveeffective

energy efficiencyenergy efficiency
while assuring same or better performancewhile assuring same or better performance



ENERGY STAR BACKGROUNDENERGY STAR BACKGROUND

••19921992 launchedlaunched

••50+50+ products categoriesproducts categories

••1+ Billion1+ Billion products soldproducts sold

••$14 Billion$14 Billion annual savingsannual savings

••25 Million25 Million vehicles equivalent GHGvehicles equivalent GHG



GROWING BRANDGROWING BRAND

ENERGY STAR:ENERGY STAR:

~70%~70% awareness in 2004awareness in 2004

70%+70%+ households would recommendhouseholds would recommend 

95%95% likely to buy again in futurelikely to buy again in future



ENERGY STAR PRODUCTS FOR HOMESENERGY STAR PRODUCTS FOR HOMES

•• Heating/Cooling EquipmentHeating/Cooling Equipment
•• LightingLighting
•• AppliancesAppliances

–– Clothes WasherClothes Washer
–– RefrigeratorRefrigerator
–– DishwasherDishwasher
–– DehumidifiersDehumidifiers

•• Windows (by Climate)Windows (by Climate)
•• ThermostatsThermostats
•• Ventilation FansVentilation Fans



WHAT IS ENERGY STAR FOR HOMES?WHAT IS ENERGY STAR FOR HOMES?

•• VoluntaryVoluntary

•• Truly Energy EfficientTruly Energy Efficient 

•• Builder RecognitionBuilder Recognition
GovernmentGovernment--Backed LabelBacked Label
ThirdThird--Party VerifiedParty Verified
AwardsAwards



H
om

es
 L

ab
el

ed
 

0 
20000 
40000 
60000 
80000 

100000 
120000 
140000 
160000 
180000 
200000 

1996 1998 2000 2002 2004 2006 

RESULTS: EXPONENTIAL GROWTHRESULTS: EXPONENTIAL GROWTH



RESULTS: MARKET PENETRATIONRESULTS: MARKET PENETRATION



ENERGY STAR FOR HOMES METRICSENERGY STAR FOR HOMES METRICS

••5,000+5,000+ Active Builder PartnersActive Builder Partners

••750,000+750,000+ Labeled HomesLabeled Homes

••20%+20%+ Penetration inPenetration in 2525 MarketsMarkets



ENERGY STAR FOR HOMES OLD SPECENERGY STAR FOR HOMES OLD SPEC

Tight DuctsTight Ducts Adv. WindowsAdv. Windows EffEff. Equip.. Equip. VerificationVerification



ENERGY STAR FOR HOMES NEW SPECENERGY STAR FOR HOMES NEW SPEC

InsulationInsulation
InstallationInstallation Thermal BypassThermal Bypass Right SizingRight Sizing



22”” x 6x 6
2424”” o.co.c

NEW SPEC: TRULY ENERGY EFFICIENTNEW SPEC: TRULY ENERGY EFFICIENT

AEC Study:AEC Study:
•• ~7,000 homes (1998 and 2004)~7,000 homes (1998 and 2004)
•• ~3,300 baseline (est. 20% > MEC 93)~3,300 baseline (est. 20% > MEC 93)
•• ~3,000 ENERGY STAR Qualified Homes~3,000 ENERGY STAR Qualified Homes
•• ~800 Guaranteed Performance Homes~800 Guaranteed Performance Homes

Energy Savings Compared to BaselineEnergy Savings Compared to Baseline

ENERGYENERGY
STARSTAR

””
..

16%16%
Guar.Guar.

Perform.Perform.

33%33%

Source: Measuring Public Benefit from Energy Efficient Homes [20Source: Measuring Public Benefit from Energy Efficient Homes [2005], Advanced Energy Corp.05], Advanced Energy Corp.



NEW SPEC: COSTNEW SPEC: COST--EFFECTIVEEFFECTIVE

Monthly Annual 
Utility SavingsUtility Savings $40 $480$40 $480

Added MortgageAdded Mortgage $15$15 $180$180

Cost SavingsCost Savings $25$25 $300$300

= $1,000= $1,000’’ss for typical ownership periodfor typical ownership period



22”” x 6x 6
2424”” o.co.c

NEW SPEC: BETTER PERFORMANCENEW SPEC: BETTER PERFORMANCE

AEC Study:AEC Study:
•• ~700 new home owners direct~700 new home owners direct--mail surveymail survey
•• ~200 baseline homes (est. 20% > MEC 93)~200 baseline homes (est. 20% > MEC 93)
•• ~250 ENERGY STAR Qualified Homes~250 ENERGY STAR Qualified Homes
•• ~235 Guaranteed Performance Homes~235 Guaranteed Performance Homes

% Homeowners Completely Satisfied w/Comfort% Homeowners Completely Satisfied w/Comfort

ENERGYENERGY
STARSTAR

””
..

35%35%
Guar.Guar.

Perform.Perform.

49%49%

Source: Measuring Public Benefit from Energy Efficient Homes [20Source: Measuring Public Benefit from Energy Efficient Homes [2005], Advanced Energy Corp.05], Advanced Energy Corp.

BaselineBaseline
27%27%



BUILDER RECOGNITIONBUILDER RECOGNITION



WHAT WE ARE SELLINGWHAT WE ARE SELLING

•• BrandBrand AdvantageAdvantage

••QualityQuality AdvantageAdvantage

•• CostCost AdvantageAdvantage

•• PeacePeace--ofof--MindMind AdvantageAdvantage

•• EnvironmentalEnvironmental AdvantageAdvantage



AHA USDE ons. ADA BBB UL SDA
r

 Po USP NSF

BRAND ADVANTAGEBRAND ADVANTAGE

26% 31% 
24% 28% 28% 

38% 
30% 28% 26% 31% 30% 27% 26% 
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91% 90% 89% 88% 87% 86% 85%87% 

71% 

57% 
54% 

37% 

46% 

Tremendous Influence 
Great Deal of Influence 
Some Influence 

Source: Fairfield Research, May 2003 



BRAND ADVANTAGEBRAND ADVANTAGE

Brand ShorthandBrand Shorthand::
•• Truly EnergyTruly Energy 

EfficientEfficient
•• CredibleCredible
•• EnvironmentalEnvironmental 

LeadershipLeadership

==



QUALITY ADVANTAGEQUALITY ADVANTAGE

Quality Advantage requiresQuality Advantage requires
Translating features intoTranslating features into

““WhatWhat’’s in it for me?s in it for me?””
benefits.benefits.



QUALITY ADVANTAGEQUALITY ADVANTAGE

Properly Installed Insulation SystemProperly Installed Insulation System ==
�� Lower utility billsLower utility bills
�� Improved comfortImproved comfort 
�� Quieter indoorsQuieter indoors

Consumer Message:Consumer Message: 
ItIt’’s virtually cost prohibitive to upgrade as virtually cost prohibitive to upgrade a

minimum code home to include theminimum code home to include the 
advanced insulation system included inadvanced insulation system included in
our new homes.our new homes. 



Tight constructionTight construction ==
�� Lower utility billsLower utility bills
�� Improved comfortImproved comfort 
�� Quieter indoorsQuieter indoors
�� Less dust, pollen, bugsLess dust, pollen, bugs
�� Added durabilityAdded durability

Consumer Message:Consumer Message: 
Tight construction is like closing a hole in yourTight construction is like closing a hole in your 

wall the size of an open window.wall the size of an open window.

QUALITY ADVANTAGEQUALITY ADVANTAGE



Tighter ducts =Tighter ducts =
–– Lower utility billsLower utility bills
–– Improved comfortImproved comfort 
–– Quieter and cleanerQuieter and cleaner
–– Less dust, pollen, bugsLess dust, pollen, bugs
–– Added durabilityAdded durability

Consumer Message:Consumer Message:
Think of heating and cooling ducts as theThink of heating and cooling ducts as the
lungs of your home; we seal ducts so dust,lungs of your home; we seal ducts so dust,
bugs and pollen canbugs and pollen can’’t compromise the air yout compromise the air you
breathe.breathe. 

QUALITY ADVANTAGE 



Advanced windowsAdvanced windows ==
�� Lower utility billsLower utility bills
�� Improved comfortImproved comfort 
�� Quieter indoorsQuieter indoors
�� UV ProtectionUV Protection

Consumer Message:Consumer Message:
You wouldnYou wouldn’’t let your children spend hourst let your children spend hours

outdoors in the sun without protection;outdoors in the sun without protection;
the same goes for your home.the same goes for your home. 

QUALITY ADVANTAGEQUALITY ADVANTAGE



High efficiency equipmentHigh efficiency equipment ==
�� Lower utility billsLower utility bills
�� Quieter and cleanerQuieter and cleaner
�� Added durabilityAdded durability 
�� Long warrantiesLong warranties

What to Tell Customers:What to Tell Customers:
You expect a stateYou expect a state--ofof--thethe--art operatingart operating 
system with a new computer; you shouldsystem with a new computer; you should 
expect the same with a new home.expect the same with a new home.

QUALITY ADVANTAGEQUALITY ADVANTAGE



RightRight--sized equipmentsized equipment ==
�� Lower utility billsLower utility bills
�� Longer lifeLonger life
�� Quieter operationQuieter operation 
�� More comfortMore comfort

What to Tell Customers:What to Tell Customers:
Bigger is not better;Bigger is not better; 
we make less mistakes so our homes needwe make less mistakes so our homes need
less energy for better comfort.less energy for better comfort.

QUALITY ADVANTAGEQUALITY ADVANTAGE



ThirdThird--party inspectionparty inspection ==
�� Independent quality controlIndependent quality control
�� Better subcontractor workBetter subcontractor work
�� Documented performanceDocumented performance

What to Tell Customers:What to Tell Customers:
““Our subcontractors sendOur subcontractors send 

their best crews because they know theirtheir best crews because they know their 
work will be inspected.work will be inspected.””

ENERGY STAR Partner Astoria Homes, NevadaENERGY STAR Partner Astoria Homes, Nevada

QUALITY ADVANTAGEQUALITY ADVANTAGE



•• Properly InstalledProperly Installed 
Insulation SystemInsulation System

•• Tight ConstructionTight Construction
•• Tight DuctsTight Ducts
•• Advanced WindowsAdvanced Windows
•• HighHigh EffEff././ 

RightRight--Sized Equip.Sized Equip.
•• Inspections/TestingInspections/Testing

•• More QuietMore Quiet
•• More ComfortMore Comfort
•• No DraftsNo Drafts
•• Less Bugs/PestsLess Bugs/Pests
•• Better IAQBetter IAQ
•• Higher QualityHigher Quality
•• Less MaintenanceLess Maintenance
•• Better WorkmanshipBetter Workmanship
•• Better InvestmentBetter Investment

QUALITY ADVANTAGEQUALITY ADVANTAGE

FeaturesFeatures WIIFM BenefitsWIIFM Benefits



MonthlyMonthly AnnualAnnual
Utility SavingsUtility Savings $45$45 $540$540

Added Mortgage $20Added Mortgage $20 $240$240

Cost Savings $25Cost Savings $25 $300$300
What to Tell Customers:What to Tell Customers:
By applying advanced technologies and buildingBy applying advanced technologies and building 
practices, we have been able to substantiallypractices, we have been able to substantially 
improved the quality of our new homes, whileimproved the quality of our new homes, while 
reducing your ownership cost.reducing your ownership cost.

COST ADVANTAGECOST ADVANTAGE



�� Select Group of ExcellenceSelect Group of Excellence
< 12% of all homes in U.S. earn ENERGY STAR< 12% of all homes in U.S. earn ENERGY STAR

�� Less ObsolescenceLess Obsolescence 
Upgraded insulation systemUpgraded insulation system
Advanced comfort delivery systemAdvanced comfort delivery system
Advanced technology windows and equipmentAdvanced technology windows and equipment
Home designed for future energy cost increasesHome designed for future energy cost increases 

�� Quality AssuranceQuality Assurance
Rigorous inspection and testingRigorous inspection and testing
Strict guidelines from EPA and DOEStrict guidelines from EPA and DOE

PEACEPEACE--OFOF--MIND ADVANTAGEMIND ADVANTAGE



ENVIRONMENTAL ADVANTAGEENVIRONMENTAL ADVANTAGE

Less Energy Used = Less PollutionLess Energy Used = Less Pollution



ENVIRONMENTAL ADVANTAGEENVIRONMENTAL ADVANTAGE

““Each home that earns the ENERGY STAREach home that earns the ENERGY STAR 
avoid ~3,000 lbs. of coal combustion each year.avoid ~3,000 lbs. of coal combustion each year.””



SELLING ENERGY STARSELLING ENERGY STAR

……this is a great story, butthis is a great story, but ……

““If you donIf you don’’t tell yourt tell your 
story, you give itstory, you give it 

away!away!””
VernVern McKownMcKown,, 
President, Ideal HomesPresident, Ideal Homes



ENERGY STAR QUALIFIED HOMES TRAININGENERGY STAR QUALIFIED HOMES TRAINING

WhyWhy……
……rats are leaving the ship?rats are leaving the ship?

……plugplug--in hybrids affect housing?in hybrids affect housing?
……infrared cameras change everything?infrared cameras change everything?

……home buyers are smarter?home buyers are smarter?
…… itit’’s time to lead or get out of the way?s time to lead or get out of the way?



THRESHOLD OF PAINTHRESHOLD OF PAIN





Small Cars in Focus As Gas Prices Rise


By MATT MOORE

The Associated Press

Tuesday, September 

13, 2005; 11:52 AM 


Power Information 

Network expects the 

number of compacts 

and sub-compacts on 

the U.S. market grow 

to grow from 33 this 

year to 40 in 2010.




CHANGING WORLD:CHANGING WORLD:

RATS LEAVING THE SHIP?RATS LEAVING THE SHIP?



WalWal--Mart Aims to SellMart Aims to Sell 
100 Million Efficient100 Million Efficient 
Light Bulbs in 2007Light Bulbs in 2007





For national security we need
For national security we need 
transportation fuel options:
transportation fuel options:

•• HydrogenHydrogen 
•• Fuel CellsFuel Cells
•• EthanolEthanol
•• HybridHybrid
•• PlugPlug--in Hybrid
in Hybrid 







Likely Scenario:
Likely Scenario:

$.40+/kWh
$.40+/kWh
Electricity
Electricity





Low Cost Infrared Cameras:Low Cost Infrared Cameras:



LOW COST INFRARED CAMERASLOW COST INFRARED CAMERAS

$2000.00 

The IRISYS 



A CHANGING WORLD A CHANGING WORLD 

DEFECTS NO LONGER HIDDENDEFECTS NO LONGER HIDDEN

……defects nodefects no 
longer hiddenlonger hidden……

Making theMaking the 
Invisible,Invisible, 
VisibleVisible……



Obsolete Competition: Used HomesObsolete Competition: Used Homes



AFFORDABILITY PROBLEMS:AFFORDABILITY PROBLEMS:
AIR LEAKAGEAIR LEAKAGE

Courtesy of Building Science Corp.Courtesy of Building Science Corp.

no insulationno insulation
at partitionat partition

supply ductsupply duct 
at exteriorat exterior

wallwall
leaky sillleaky sill

plateplate

poorpoor 
insulation atinsulation at 
light boxeslight boxes

poor sealingpoor sealing 
at windowat window
openingopening



OBSOLETE COMPETITIONOBSOLETE COMPETITIONObsolete Competition: Used Homes
Obsolete Competition: Used Homes



Obsolete Competition: New HomesObsolete Competition: New Homes



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER





CANTILEVERED FLOORCANTILEVERED FLOOR

Courtesy of Fort Collins Utilities 



Courtesy:Courtesy: TremcoTremco Barrier Solutions, Inc.Barrier Solutions, Inc.



MAKING THE INVISIBLE VISIBLEMAKING THE INVISIBLE VISIBLE……



CODE NONCOMPLIANCE EXPOSEDCODE NONCOMPLIANCE EXPOSED

•• insulationinsulation ““substantial contactsubstantial contact””
•• warm side vaporwarm side vapor retarderretarder in CZin CZ >>55
•• insulation per manufacturer specsinsulation per manufacturer specs 
•• firefire--blocking and draftblocking and draft--stoppingstopping
•• ICAT fixtures to unconditioned atticICAT fixtures to unconditioned attic

At least 50% of TBC required by codeAt least 50% of TBC required by code 
but not enforcedbut not enforced……

Are builders still liable?Are builders still liable?



SMARTER CUSTOMERSSMARTER CUSTOMERS

~80%~80%
of New Homes Buyers use the Webof New Homes Buyers use the Web 

before purchasing a new homebefore purchasing a new home



Energy Efficiency 

Builder Reputation 

Quality of the Home 

Durability 

Reliability 

CUSTOMER SATISFACTIONCUSTOMER SATISFACTION



CUSTOMER SATISFACTIONCUSTOMER SATISFACTION

Durability 

Quality of the Home 

Reliability 

Energy Efficiency 



JD Powers and Assoc. 2005 Builder Quality RankingsJD Powers and Assoc. 2005 Builder Quality Rankings

VALUE PROPOSITION =VALUE PROPOSITION = 
CUSTOMER SATISFACTIONCUSTOMER SATISFACTION



HOMEBUYER QUALITY SURVEY RESULTSHOMEBUYER QUALITY SURVEY RESULTS



CUSTOMER SATISFACTIONCUSTOMER SATISFACTION









REDUCED RISKREDUCED RISK



LEAD OR GET OUT OF THE WAYLEAD OR GET OUT OF THE WAY



Visible QualityVisible Quality
Obsolete CompetitionObsolete Competition
Reduced RiskReduced Risk
Customer SatisfactionCustomer Satisfaction
Added RecognitionAdded Recognition

ENERGY STAR Cost:ENERGY STAR Cost: $3,000$3,000

Avg. Cost of New Home:Avg. Cost of New Home: $600,000+$600,000+

~.5%~.5%

WHY ENERGY STAR?WHY ENERGY STAR?
LEADERSHIP OPPORTUNITYLEADERSHIP OPPORTUNITY



ENERGY STAR QUALIFIED HOMES TRAININGENERGY STAR QUALIFIED HOMES TRAINING

HowHow……
……building science applies to homes?building science applies to homes?
……to apply Thermal Bypass Checklist?to apply Thermal Bypass Checklist?
……to partner with ENERGY STAR?to partner with ENERGY STAR?



Crash Course inCrash Course in
Building ScienceBuilding Science



Without Insulation:Without Insulation: NoNo
Problem!Problem!
PotentialPotential
Problem!Problem!

Inside:Inside:
7070ooF, 45F, 4500F Dew Pt.F Dew Pt.

THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

ALL ACTION HAPPENS AT SURFACESALL ACTION HAPPENS AT SURFACES

Outside:Outside:
3030ooFF

5050ooFF
WarmWarm

SurfaceSurface

3535ooFF
ColdCold

SurfaceSurface

With Insulation:With Insulation:

Therefore,Therefore,
must controlmust control 
air leakage!!!air leakage!!!





THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

CONDENSATION AT SURFACECONDENSATION AT SURFACE

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCES PREDICTABLEDRIVING FORCES PREDICTABLE

MoreMore
PressurePressure

HotHot
MoistureMoisture

LessLess
PressurePressure
HotHot
MoistureMoisture

toto



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

LOTS OF DRIVING FORCESLOTS OF DRIVING FORCES

Courtesy ofCourtesy of SouthfaceSouthface InstituteInstitute

humidityhumidity

rainrain

heatheat

windwind

humidityhumidity

StackStack
EffectEffect

FansFansheatheat

waterwater

radonradon

PressurePressure

HeatHeat

MoistureMoisture



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCES: HEAT/MOISTUREDRIVING FORCES: HEAT/MOISTURE

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCES: MOSITURE (BULK)DRIVING FORCES: MOSITURE (BULK)

Over 60Over 60””
4040”” -- 6060””
2020”” --4040””
Under 20Under 20””

ExtremeExtreme
HighHigh

ModerateModerate
LowLow

Rainfall ExposureRainfall Exposure

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCES: RADON GASESDRIVING FORCES: RADON GASES



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

DRIVING FORCES: FANS = 10,000DRIVING FORCES: FANS = 10,000’’s CFMs CFM

CFMCFM
1,6001,600 –– 2,4002,400
150150 –– 250250
5050 –– 100100
100100 –– 600600
~2,500~2,500 –– 5,0005,000
~100~100
up to 400up to 400
~15~15 -- 3030

HVAC fan:HVAC fan:
Clothes Dryers:Clothes Dryers:

Bat Exhaust Fans:Bat Exhaust Fans:
Kitchen Exhaust Fan:Kitchen Exhaust Fan:

WholeWhole--House:House: 
Central Vacuums:Central Vacuums:

Fireplaces:Fireplaces:
Stack Affect:Stack Affect:



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCES: HVAC FANSDRIVING FORCES: HVAC FANS



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY BALANCE HOMESWHY BALANCE HOMES

Courtesy of American Lung AssociationCourtesy of American Lung Association



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

PRESSURE BALANCING SOLUTIONSPRESSURE BALANCING SOLUTIONS

JUMP DUCTJUMP DUCTTRANSFER GRILLETRANSFER GRILLE



THE SCIENCE BEHINDTHE SCIENCE BEHIND HOME PERFORMANCEHOME PERFORMANCE 

TWO CONDITIONS FOR AIR LEAKAGETWO CONDITIONS FOR AIR LEAKAGE

•• HolesHoles
•• Driving Forces Across the HolesDriving Forces Across the Holes

airair



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY WE CARE ABOUT THE BIG HOLESWHY WE CARE ABOUT THE BIG HOLES

3030 
quartsquarts

1/31/3 
quartquart vs.vs.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

WHAT ARE THE BIG HOLESWHAT ARE THE BIG HOLES

ChasesChases

PlumbingPlumbing 
PenetrationsPenetrations

DroppedDropped
CeilingsCeilings

AccessAccess
PanelsPanels
CeilingCeiling 
fixturesfixtures

DuctsDucts

SillSill 
PlatesPlates
VentsVents

WindowWindow 
OpeningsOpenings

DoorDoor 
OpeningsOpenings



Key is to make sureKey is to make sure 
crews have beencrews have been 
trained to identifytrained to identify 
transitions betweentransitions between 
conditioned andconditioned and 
unconditioned spacesunconditioned spaces

Courtesy of Building Science Corp. 

NOT ALL HOLES NEED TO BE SEALED!NOT ALL HOLES NEED TO BE SEALED!







THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

POWER/DIRECT VENTED EQUIPMENTPOWER/DIRECT VENTED EQUIPMENT









THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY SEAL HOLESWHY SEAL HOLES

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



= One In= One In

THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

HOMES STAY IN BALANCEHOMES STAY IN BALANCE

Courtesy of Southface InstituteCourtesy of Southface Institute

One OutOne Out



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

ONE OUT = ONE IN: CLOTHES DRYERONE OUT = ONE IN: CLOTHES DRYER

•• 200 cfm200 cfm
•• 60 minute cycle60 minute cycle
•• 12,000 cubic feet out12,000 cubic feet out
•• 12,000 cubic feet in12,000 cubic feet in



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

INSULATION IS NOT AN AIR BARRIERINSULATION IS NOT AN AIR BARRIER

Resists Heat FlowResists Heat Flow
Air FlowAir Flow

……needneed Air BarrierAir Barrier
any solid material that blocks air flowany solid material that blocks air flow
including sealing at edges and seamsincluding sealing at edges and seams



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

AIR BARRIER EXPERIMENTAIR BARRIER EXPERIMENT



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER

7070oo FF

7070oo FF

150150oo FF

110110oo FFMissing Air Barrier 9595oo FF



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER

7070oo FF

7070oo FF

3030oo FF

5050oo FF 3030oo FF



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE 

PROPER INSTALLATION OF INSULATIONPROPER INSTALLATION OF INSULATION

Insulation must be installedInsulation must be installed 
without gaps, voids, and compression,without gaps, voids, and compression, 

and be fully aligned with the air barrierand be fully aligned with the air barrier 

to be an effectiveto be an effective 
thermal barrier.thermal barrier.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

MISALIGNED/COMPRESSED INSULATIONMISALIGNED/COMPRESSED INSULATION





3030 ooFF

THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

BUILIDNG SCIENCE RULE #8BUILIDNG SCIENCE RULE #8

Mean Radiant Temperature (MRT) dominatesMean Radiant Temperature (MRT) dominates 
comfort (40% > than ambient temp.).comfort (40% > than ambient temp.).



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

THERMAL BYPASS MRT PROBLEMTHERMAL BYPASS MRT PROBLEM



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

INEFFICIENT WINDOW MRT PROBLEMINEFFICIENT WINDOW MRT PROBLEM



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

FRAMING MRT PROBLEMFRAMING MRT PROBLEM



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

FRAMING MRT PROBLEMFRAMING MRT PROBLEM



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

DRAIN BULK MOISTUREDRAIN BULK MOISTURE



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED ROOFSWATER MANAGED ROOFS

BITUMINOUS MEMBRANE AT VALLEYSBITUMINOUS MEMBRANE AT VALLEYS





THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED ROOFSWATER MANAGED ROOFS

MORE ROOF FLASHING DETAILSMORE ROOF FLASHING DETAILS ……



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED WALLSWATER MANAGED WALLS

DRAINAGE PLANE DESIGNDRAINAGE PLANE DESIGN



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED WALLSWATER MANAGED WALLS

BEST PRACTICE INSTALLATIONBEST PRACTICE INSTALLATION

WINDOW/DOOR PAN FLASHINGWINDOW/DOOR PAN FLASHING



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED WALLSWATER MANAGED WALLS

WINDOW/DOOR PAN FLASHINGWINDOW/DOOR PAN FLASHING





THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED FOUNDATIONSWATER MANAGED FOUNDATIONS

FOUNDATION DRAINAGE SYSTEMFOUNDATION DRAINAGE SYSTEM 
WITH CAPILLARY BREAKSWITH CAPILLARY BREAKS

Poly vaporPoly vapor retarderretarder/capillary break/capillary break

Course gravel granular drainageCourse gravel granular drainage

Perforated drainage pipe inPerforated drainage pipe in 
gravel with fabric filtergravel with fabric filter

Pipe connection to granular drainagePipe connection to granular drainage

FreeFree--draining backdraining back--fillfill



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WATER MANAGED FOUNDATIONSWATER MANAGED FOUNDATIONS

POLY UNDER SLABPOLY UNDER SLAB
VAPOR AND RADON BARRIERVAPOR AND RADON BARRIER

UNVENTED CRAWLSPACEUNVENTED CRAWLSPACE



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

BUILDING SCIENCE RULE #7BUILDING SCIENCE RULE #7

ColdCold 
Climate:Climate:

Inside:Inside:
7070ooFF

Outside:Outside:
3030ooFF

DrivingDriving
ForceForce3333ooFF

Vapor BarrierVapor Barrier
poly, airpoly, air--tight gyp.bd.,tight gyp.bd., 
paper faced insulationpaper faced insulation

Things always get wet; let them dry.Things always get wet; let them dry.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

BUILDING SCIENCE RULE #7BUILDING SCIENCE RULE #7

HotHot--HumidHumid 
Climate:Climate:

Inside:Inside:
7070ooFF

Outside:Outside:
8585ooF,F, 

DrivingDriving
ForceForce

7272ooFF
Vapor BarrierVapor Barrier
faced insulation,faced insulation, 
faced sheathing,faced sheathing, 
unfaced insulation.unfaced insulation.

Things always get wet; let them dry.Things always get wet; let them dry.



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

BUILIDNG SCIENCE RULE #7BUILIDNG SCIENCE RULE #7

MixedMixed 
Climate:Climate:

Outside: SummerOutside: Summer
8585ooFF

DrivingDriving
ForceForce

No Vapor Barrier on either side!No Vapor Barrier on either side!

Inside:Inside:
7070ooFF

Outside:Winter:Outside:Winter:
3030ooFF

DrivingDriving
ForceForce

Things always get wet; let them dry.Things always get wet; let them dry.



THE SCIENCE BEHIND THE VALUETHE SCIENCE BEHIND THE VALUE 

WHY LET THEM DRYWHY LET THEM DRY



••Proper InsulationProper Insulation
••Advanced WindowsAdvanced Windows
••Radiant BarriersRadiant Barriers
••Efficient FramingEfficient Framing

THE SCIENCE BEHIND HOME PERFORMANCE THE SCIENCE BEHIND HOME PERFORMANCE 

PUTTING IT ALL TOGETHERPUTTING IT ALL TOGETHER

HighHigh--
PerformancePerformance

HomesHomes

ControlControl
Thermal FlowThermal Flow

ControlControl
Moisture FlowMoisture Flow

(Vapor, Bulk)(Vapor, Bulk)

ControlControl
Air FlowAir Flow

••Air BarriersAir Barriers
••Air SealingAir Sealing
••Duct SealingDuct Sealing

••Pressure BalancingPressure Balancing
••Water Man. Water Man. EnvEnv..
••Site DrainageSite Drainage
••Vapor BarriersVapor Barriers
••RightRight--Sized ACSized AC
••Spot VentilationSpot Ventilation
••WholeWhole--House Vent.House Vent.
••DehumidifierDehumidifier
••Variable Speed ACVariable Speed AC

++
ENERGY STARENERGY STAR

BenefitsBenefits::
••EfficiencyEfficiency
••ComfortComfort
••DurabilityDurability
••HealthHealth

ENERGY STAR IAPENERGY STAR IAP



Thermal BypassThermal Bypass 
ChecklistChecklist



ENERGY STAR FOR HOMES SPECENERGY STAR FOR HOMES SPEC

Tight Ducts,Tight Ducts,
TestedTested

Continuous Air BarrierContinuous Air Barrier

RightRight--SizedSized
ES Equip.ES Equip.

Build it Tight, TestedBuild it Tight, Tested

HERS Index:HERS Index: 
85 in South;85 in South;
80 in North,80 in North, 
or equivalentor equivalent 
packagepackage……

ES Qualified WindowsES Qualified Windows

EffEff. Water. Water HtrHtr..

IECC InsulationIECC Insulation 
Properly InstalledProperly Installed

ENERGY STAR QualifiedENERGY STAR Qualified 
Lighting, Fans, orLighting, Fans, or 
AppliancesAppliances 

ThirdThird--partyparty
VerificationVerification



KEY EMPHASIS OF SPECIFICATIONSKEY EMPHASIS OF SPECIFICATIONS……

•• GapsGaps
•• VoidsVoids
•• CompressionCompression
•• Incomplete Air BarrierIncomplete Air Barrier
•• Misalignment with Air BarrierMisalignment with Air Barrier
•• Wind IntrusionWind Intrusion

InsulationInsulation
InstallationInstallation 

InspectionInspection

ThermalThermal
BypassBypass

ChecklistChecklist

Thermal enclosures that work:Thermal enclosures that work:





1.1.
OVERALL AIR BARRIEROVERALL AIR BARRIER 

AND THERMALAND THERMAL 
BARRIER ALILGNMENTBARRIER ALILGNMENT 



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

COMPLETE THERMAL BOUNDARYCOMPLETE THERMAL BOUNDARY

•• ContinuousContinuous
•• Full contact withFull contact with
interior air barrierinterior air barrier 
(e.g., sheet rock)(e.g., sheet rock)

•• Fully encloseFully enclose 
conditionedconditioned
spacespace

Courtesy of Southface InstituteCourtesy of Southface Institute



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

PROBLEM: INSET STAPLINGPROBLEM: INSET STAPLING



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

PROBLEM: POOR ALIGNMENTPROBLEM: POOR ALIGNMENT



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

PROBLEM: COMPRESSIONPROBLEM: COMPRESSION



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

PROBLEM: INSET STAPLINGPROBLEM: INSET STAPLING



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

PROPERLY INSTALLED BATTSPROPERLY INSTALLED BATTS



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

PROPERLY INSTALLED BLOWNPROPERLY INSTALLED BLOWN--ININ



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

SPRAY FOAMSPRAY FOAM



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

INSULATED CONCRETE FORMS (INSULATED CONCRETE FORMS (ICFsICFs))



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

STRUCTURAL INSULATED PANELS (STRUCTURAL INSULATED PANELS (SIPsSIPs))



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

EXCEPTION TO SIXEXCEPTION TO SIX--SIDED AIR BARRIERSIDED AIR BARRIER

Source:Source: 
David SouthDavid South
EnviroEnviro--Seal Foam InsulationSeal Foam Insulation



Framing Framing 
between house between house 

and garage and garage 
requires requires 

ContinuousContinuous 

blocking/sealingblocking/sealing 
at each bayat each bay

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

GARAGE FRAMINGGARAGE FRAMING

GarageGarage

HomeHome
Using adjoiningUsing adjoining 

wall aswall as 
structuralstructural 

break allows forbreak allows for 
simpler blockingsimpler blocking 

with framingwith framing



Attic
Attic

GarageGarage HomeHome

No air barrier requiredNo air barrier required
per band joist exemptionper band joist exemption

Fully sealed rim joistFully sealed rim joist

BlockingBlocking reqreq’’dd
at insulation edgeat insulation edge

Garage Band JoistGarage Band Joist



Attic
Attic

GarageGarage HomeHome

No air barrier requiredNo air barrier required
per band joist exemptionper band joist exemption

Fully sealed blockingFully sealed blocking
on exterior sideon exterior side

BlockingBlocking reqreq’’dd
at insulation edgeat insulation edge

Garage Band JoistGarage Band Joist



Attic
Attic

GarageGarage HomeHome

Blocking located onBlocking located on
interior sideinterior side

Air barrier requiredAir barrier required
on exterior sideon exterior side

BlockingBlocking reqreq’’dd
at insulation edgeat insulation edge

Garage Band JoistGarage Band Joist



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

GARAGE/HOME BAND JOISTSGARAGE/HOME BAND JOISTS

Costly!Costly!



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

GARAGE/HOME BAND JOISTSGARAGE/HOME BAND JOISTS



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

BAND JOIST BLOCKINGBAND JOIST BLOCKING

Filler blocking much 
simpler shape with 
dimensional lumber 

Filler blocking much 
harder shape with 
Engineered lumber 



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

GARAGE/HOME BAND JOISTSGARAGE/HOME BAND JOISTS

No gaps at endsNo gaps at ends



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

GARAGE/HOME BLOCKINGGARAGE/HOME BLOCKING

Blocking for edge of attic insulationBlocking for edge of attic insulation



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

ATTIC EAVESATTIC EAVES



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

ATTIC EAVESATTIC EAVES



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

ATTIC EAVESATTIC EAVES

windwind--washwash

insulationinsulation

bafflebaffle



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

ATTIC EAVESATTIC EAVES



Image courtesy of MaGrann Associates 

Baffles at every bayBaffles at every bay

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT::
ATTIC EAVESATTIC EAVES





1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT::

ATTIC EAVESATTIC EAVES

Baffles Baffles 
must  go 2must  go 2””
above top ofabove top of
insulationinsulation



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

SLAB EDGE INSULATIONSLAB EDGE INSULATION

Climate Zones 4 and higher,Climate Zones 4 and higher, 
with exemption if exposed slab floor area <25%with exemption if exposed slab floor area <25%



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

SLAB EDGE INSULATION IECC CODESLAB EDGE INSULATION IECC CODE

•• RR--10 (10 (typtyp. 2 in.) in Zones 4 and above. 2 in.) in Zones 4 and above
•• Downward from top of slab:Downward from top of slab: 

-- minimum 24minimum 24”” (Zones 4 and 5)(Zones 4 and 5)
-- minimum 48minimum 48”” (Zones 6, 7, and 8)(Zones 6, 7, and 8)

•• Insulation can be run:Insulation can be run:
-- verticalvertical
-- extend horizontally under the slabextend horizontally under the slab
-- extend out from building (must be under 10 inches of soil)extend out from building (must be under 10 inches of soil)



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

SLAB EDGE INSULATIONSLAB EDGE INSULATION

Climate Zones 4 and higherClimate Zones 4 and higher

InteriorInteriorExteriorExterior

Plan for Flooring!!!Plan for Flooring!!!



Slab Edge InsulationSlab Edge InsulationSlab Edge Insulation 



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

SLAB EDGE INSULATIONSLAB EDGE INSULATION

Courtesy:Courtesy: TremcoTremco Barrier Solutions, Inc.Barrier Solutions, Inc.



Courtesy:
Courtesy: 
TremcoTremco Barrier Solutions, Inc.
Barrier Solutions, Inc.



Highly encourageHighly encourage,,
but donbut don’’t require complete air barrier detailt require complete air barrier detail 

except:except:
–– Garage/House Interface (Item #1)Garage/House Interface (Item #1)
–– Porch Roof (Item #2)Porch Roof (Item #2)
–– Cantilevered Floor (Optional Item #3)Cantilevered Floor (Optional Item #3) 

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

BAND JOISTSBAND JOISTS



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

BAND JOIST PROBLEMBAND JOIST PROBLEM



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 

BAND JOIST PROBLEMBAND JOIST PROBLEM



Filler blocking much 
simpler shape with 
dimensional lumber 

Filler blocking much 
harder shape with 
Engineered lumber 

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT: 1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

BAND JOIST BLOCKING BAND JOIST BLOCKING

BandBand 
JoistsJoists



Spray FoamSpray Foam

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

BAND JOIST BEST PRACTICESBAND JOIST BEST PRACTICES



SIP PanelSIP Panel

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

BAND JOIST BEST PRACTICESBAND JOIST BEST PRACTICES



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



Where 4Where 4 
is good;is good;

5 must5 must 
be better;be better;

and 9 isand 9 is 
Great!Great!

Courtesy of Building Science Corp.Courtesy of Building Science Corp.

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



















uninsulated corneruninsulated corner uninsulated wall intersectionuninsulated wall intersection

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

No/Badly InstalledNo/Badly Installed 
InsulationInsulation

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING







~48 wall corners and intersections~48 wall corners and intersections

= 12= 12--90 feet90 feet uninsulateduninsulated wall!wall!

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



Courtesy of Building Science Corp.Courtesy of Building Science Corp.

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

OVE FRAMINGOVE FRAMING



Courtesy of Southface InstituteCourtesy of Southface Institute

Courtesy of Building Science Corp.Courtesy of Building Science Corp.

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

OVE FRAMINGOVE FRAMING



Ladder TLadder T ––
Allows insulationAllows insulation 
in exterior wallin exterior wall 
cavity at wallcavity at wall 
intersectionsintersections

1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

OVE FRAMINGOVE FRAMING



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

RIGID INSULATION SHEATHINGRIGID INSULATION SHEATHING



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

STRUCTURAL INSULATED PANELS (STRUCTURAL INSULATED PANELS (SIPsSIPs))



1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:1. OVERALL AIR BARRIER/THERMAL BARRIER ALIGNMENT:

INSULATED CONCRETE FORMS (INSULATED CONCRETE FORMS (ICFsICFs))



2.2.
WALLS ADJOININGWALLS ADJOINING 
EXTERIOR WALLS OREXTERIOR WALLS OR 

UNCONDITIONEDUNCONDITIONED 
SPACESSPACES 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

EXTERIOR WALL CZ 1EXTERIOR WALL CZ 1--3 ALTERNATE3 ALTERNATE



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

EXTERIOR WALL CZ 1EXTERIOR WALL CZ 1--3 ALTERNATE3 ALTERNATE

AirAir--tight exterior air barriertight exterior air barrier

Grade 1 InsulationGrade 1 Insulation
Fully SupportedFully Supported



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



Bathtub on 
Exterior Wall 
w/o Air 
Barrier 

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL

Courtesy of Fort Collins Utilities 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES :2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES : 

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL

Diagram courtesy o f MaGrann Associates 

¼”¼” strips added to makestrips added to make 
sheetrock line up with tubsheetrock line up with tub 

flangeflange –– ¼”¼” slot at top of wall.slot at top of wall.



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL

Courtesy of Building Science Corp.Courtesy of Building Science Corp.



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SHOWER/TUB AT EXTERIOR WALLSHOWER/TUB AT EXTERIOR WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL

Courtesy of EnergyLogic 

Fireplace not sealed,Fireplace not sealed, 
insulation in wrong place.insulation in wrong place.



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL

Courtesy of Building Science Corp. 
Courtesy of MaGrann Associates 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL

Image courtesy of EnergyLogic 



Every surface should beEvery surface should be 
sealed & insulated.sealed & insulated.

Piece of thinPiece of thin 
sheathing, sheetsheathing, sheet 
metal, drywall,metal, drywall,
or other rigidor other rigid 
material cut tomaterial cut to 
fit, and installedfit, and installed 
with Rwith R--3030 
above.above.

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL



Seal the flangeSeal the flange 
at framing.at framing.

Seal the flue toSeal the flue to 
the flange.the flange.

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL



Wood burningWood burning 
fireplacefireplace --
3/43/4”” furringfurring 
strips open tostrips open to 
attic above:attic above: 
need blockingneed blocking

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

FIREPLACE SHAFT WALLFIREPLACE SHAFT WALL



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

INSULATED ATTIC SLOPES/WALLSINSULATED ATTIC SLOPES/WALLS

•• Air barrier orAir barrier or 
spray foamspray foam
required CZ 4required CZ 4
and higherand higher 

•• 2006 IECC2006 IECC 
Section 402.5Section 402.5 
requires vaporrequires vapor
retarderretarder inin 
CZCZ’’s 4C (marine),s 4C (marine),
5 and higher5 and higher

•• RecommendRecommend 
closedclosed--cell spraycell spray
foam in coldfoam in cold 
climatesclimates



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

ATTIC KNEE WALLSATTIC KNEE WALLS



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

ATTIC KNEE WALLSATTIC KNEE WALLS



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

ATTIC KNEE WALLSATTIC KNEE WALLS



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

ATTIC KNEE WALLSATTIC KNEE WALLS



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES :2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES :

ATTIC KNEE WALLSATTIC KNEE WALLS

Hot WallHot Wall
Courtesy of Building Science Corp.Courtesy of Building Science Corp.



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES :2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES :

ATTIC KNEE WALLSATTIC KNEE WALLS

Courtesy of Advanced Energy Corp. 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

ATTIC KNEE WALLSATTIC KNEE WALLS

Images courtesy of Energy Services GroupImages courtesy of Energy Services Group



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

ATTIC KNEE WALLSATTIC KNEE WALLS

AtticAttic 
Knee WallKnee Wall



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

ATTIC KNEE WALLSATTIC KNEE WALLS

Attic knee wall doorsAttic knee wall doors 
to unconditionedto unconditioned 
spaces shall meetspaces shall meet 
IECC insulationIECC insulation 
requirements forrequirements for 
exterior doors andexterior doors and 
include full weatherinclude full weather­-
stripping.stripping.



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

SKYLIGHT SHAFTSKYLIGHT SHAFT

SkylightSkylight

Air BarrierAir Barrier Air BarrierAir Barrier

AtticAttic

InsulationInsulation



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

SKYLIGHT SHAFTSKYLIGHT SHAFT



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

TUBULAR SKYLIGHTTUBULAR SKYLIGHT

1414””

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



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

PORCH ROOFPORCH ROOF



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

PORCH ROOFPORCH ROOF



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

PORCH ROOFPORCH ROOF



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

PORCH ROOFPORCH ROOF

Courtesy of Energy Services Group 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

PORCH ROOFPORCH ROOF

Courtesy of Energy Services Group Courtesy of Environments for Living 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

PORCH ROOFPORCH ROOF



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

STAIRCASE FRAMINGSTAIRCASE FRAMING

Image courtesy of Energy Services GroupCourtesy of MaGrann Associates 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES: 

STAIRCASE FRAMINGSTAIRCASE FRAMING







Air barrier or ...Air barrier or ...

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

DOUBLE WALLSDOUBLE WALLS

HeatHeat

fill with insulationfill with insulation



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

DOUBLE WALLSDOUBLE WALLS

Option forOption for 
CZCZ’’s 1 thru 3s 1 thru 3



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

DOUBLE WALLSDOUBLE WALLS

Courtesy of ConsolCourtesy of Consol 



2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

DOUBLE WALLSDOUBLE WALLS

Courtesy of ConsolCourtesy of Consol 





2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

DOUBLE WALLSDOUBLE WALLS

Courtesy of ConsolCourtesy of Consol 



Acceptable Materials VaryAcceptable Materials Vary
Check with Local Code Official:Check with Local Code Official:

•• Thin SheathingThin Sheathing
•• OSB/PlywoodOSB/Plywood
•• Gypsum BoardGypsum Board
•• Rigid InsulationRigid Insulation
•• FSK Radiant Barrier FacingFSK Radiant Barrier Facing

2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:2. WALLS ADJOINING EXT. WALLS/UNCONDITIONED SPACES:

TIPS AND BEST PRACTICESTIPS AND BEST PRACTICES



3.3.
FLOORS BETWEENFLOORS BETWEEN 
CONDITIONED ANDCONDITIONED AND 
EXTERIOR SPACESEXTERIOR SPACES 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

SummerSummer



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

WinterWinter



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

Option 1: Fill framing space with insulationOption 1: Fill framing space with insulation
and add blockingand add blocking



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

Option 2: Spray foam,Option 2: Spray foam, 
oror battsbatts or blownor blown--in insulation aligned within insulation aligned with 

top or bottom acceptable until 7/1/08top or bottom acceptable until 7/1/08

Blocking required onlyBlocking required only 
withwith battsbatts/blown/blown--inin



GarageGarage HomeHome

ConditionedConditioned
RoomRoom BlockingBlocking reqreq’’dd

at edge betweenat edge between
garage and homegarage and homeInsulation requiredInsulation required 

to full depth at edgeto full depth at edge

Insulation can be alignedInsulation can be aligned
with either subwith either sub--floor (notfloor (not 
shown) or garage ceilingshown) or garage ceiling
(shown) until July 1, 2008.(shown) until July 1, 2008.
Then it must be full depth.Then it must be full depth. 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

ImproperImproper 
insulation!insulation! 
It must touchIt must touch 
the surface it isthe surface it is 
intended tointended to 
insulateinsulate









3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Blocking at open endsBlocking at open ends 
of each joist bayof each joist bay

Diagram courtesy of McGrann Associates, Inc. 

Additional cutting ofAdditional cutting of 
blocking required forblocking required for 

engineeredengineered vsvs
dimensional lumber.dimensional lumber.

DimensionalDimensional 
LumberLumber

EngineeredEngineered
LumberLumber



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Diagram courtesy of McGrann Associates, Inc. 

When rooms above donWhen rooms above don’’tt 
line up with ends of openline up with ends of open 
web truss; spray foam isweb truss; spray foam is 

probably the only solutionprobably the only solution……
blocking is too expensive.blocking is too expensive.



Air dams at both ends of open joists under roomAir dams at both ends of open joists under room

Air dams under exterior wall of roomAir dams under exterior wall of room

3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE



Insulation gap withInsulation gap with
subfloorsubfloor



3. INSULATED FLOOR OVER GARAGE3. INSULATED FLOOR OVER GARAGE
4. WALLS ADJOINING UNCOND. SPACES4. WALLS ADJOINING UNCOND. SPACES

140140ooFF

120120ooFF 120120ooFF

100100ooFF

BonusBonus
RoomRoom

GarageGarage
ThermalThermal 

BypassBypass
ThermalThermal 
BypassBypass

SolutionSolution::
••align insulationalign insulation
••add air barriersadd air barriers

The PerfectThe Perfect 
Comfort Storm:Comfort Storm:

Bonus RoomBonus Room
Over GarageOver Garage



3. INSULATED FLOOR OVER GARAGE3. INSULATED FLOOR OVER GARAGE
4. WALLS ADJOINING UNCOND. SPACES4. WALLS ADJOINING UNCOND. SPACES



Three bay windows andThree bay windows and 
a rear overhang.a rear overhang.

Two bay windows, aTwo bay windows, a 
fireplace and rearfireplace and rear 

overhang.overhang.

3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR

How Many?How Many?



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR

Courtesy of Fort Collins Utilities 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR







3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR

Not aNot a 
recommendedrecommended 

solution!solution!



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR

ThermalThermal 
BypassBypass

ThermalThermal 
BypassBypass

Tip:Tip:
Consider sprayConsider spray 
foam insulationfoam insulation 
installed toinstalled to 
desired thicknessdesired thickness 
because it canbecause it can 
serve as bothserve as both 
insulation and aninsulation and an 
air barrier.air barrier. Seal EdgesSeal Edges

Fill withFill with
InsulationInsulation

AddAdd
BlockingBlocking



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR

Diagram courtesy of MaGrann Associates 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

CANTILEVERED FLOORCANTILEVERED FLOOR

Courtesy of Fort Collins Utilities 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR

Images courtesy of MaGrann Associates 



3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:

CANTILEVERED FLOORCANTILEVERED FLOOR



•• Completely filling floorCompletely filling floor cavity:cavity:
Ensure weight not excessive and confirm nettingEnsure weight not excessive and confirm netting
installed with blowninstalled with blown--in insulation supports extrain insulation supports extra 
weight.weight.

•• Spray foam:Spray foam:
Best option to avoid completely filling thick framingBest option to avoid completely filling thick framing
space and installing edge blocking.space and installing edge blocking.

•• Open web trusses or truss joists:Open web trusses or truss joists:
Consider supporting framing on wall and bolting onConsider supporting framing on wall and bolting on
boxed out cantilever section for short overhangs.boxed out cantilever section for short overhangs.

3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES:3. FLOORS BETWEEN CONDITIONED AND EXTERIOR SPACES: 

TIPS AND BEST PRACTICESTIPS AND BEST PRACTICES



4.4.
SHAFTSSHAFTS



4. SHAFTS:4. SHAFTS:

DUCT SHAFTDUCT SHAFT

Courtesy of Advanced Energy 
Corporation 

Airtight foam onAirtight foam on 
pervious rock wool will notpervious rock wool will not 

work.work.



4. SHAFTS:4. SHAFTS: 

PIPING SHAFT/PENETRATIONSPIPING SHAFT/PENETRATIONS





4. SHAFTS:4. SHAFTS: 

PIPING SHAFT/PENETRATIONSPIPING SHAFT/PENETRATIONS

Courtesy of Building Science Corp. 



4. SHAFTS:4. SHAFTS: 

FLUE SHAFTFLUE SHAFT

Courtesy of Building Science Corp..

Image courtesy of EnergyLogic 

BattBatt insulation doesinsulation does 
not stop air flownot stop air flow



4. SHAFTS:4. SHAFTS:

FLUE SHAFTFLUE SHAFT



4. SHAFTS: 4. SHAFTS:

FLUE SHAFT FLUE SHAFT

Image courtesy of EnergyLogic Courtesy of Building Science Corp. .

TIP:TIP:
Specially coloredSpecially colored 
firefire--rated caulkrated caulk 
now available fornow available for 
sealing difficultsealing difficult 
air gaps at flueair gaps at flue 
openings, butopenings, but 

verify okay withverify okay with 
manufacturer andmanufacturer and 

code official.code official.



4. SHAFTS:4. SHAFTS: 

FLUE SHAFTFLUE SHAFT



4. SHAFTS:4. SHAFTS: 

DUCT/PIPING/FLUE COMB. SHAFTDUCT/PIPING/FLUE COMB. SHAFT

Courtesy of Energy Services Group 



5.5.
ATTIC/CEILINGATTIC/CEILING

INTERFACEINTERFACE 



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE: 

ATTIC ACCESS PANEL/STAIRSATTIC ACCESS PANEL/STAIRS

Images courtesy of Energy Services Group 



damaged weatherdamaged weather 
strippingstripping

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

ATTIC ACCESS PANELATTIC ACCESS PANEL



5. ATTIC/CEILING INTERFACE: 5. ATTIC/CEILING INTERFACE:

ATTIC ACCESS PANEL ATTIC ACCESS PANEL

WrongWrong



SnugSnug--fit insulation plus selffit insulation plus self--stick gasket material.stick gasket material.

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE: 

ATTIC ACCESS PANELATTIC ACCESS PANEL

RightRight



5. ATTIC/CEILING INTERFACE: 5. ATTIC/CEILING INTERFACE: 

ATTIC ACCESS STAIRS ATTIC ACCESS STAIRS

WrongWrong



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE: 

ATTIC ACCESS STAIRSATTIC ACCESS STAIRS

OkayOkay



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

ATTIC ACCESS STAIRSATTIC ACCESS STAIRS

FactoryFactory--
installed Rinstalled R--66 
¾”¾” thick, rigid,thick, rigid, 
aluminum foilaluminum foil 
faced polyfaced poly--isoiso
insulation panelinsulation panel 

BestBest



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS

Courtesy of Maryland Energy Administration 





5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS

Courtesy of Building Science Corp. 



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS



SoffitSoffit on Exterior Wallon Exterior Wall

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS

Courtesy of Building Science Corp. 



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS

Courtesy of Energy Services Group 



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS 

Tip: Watch out for niches andTip: Watch out for niches and 
other complicated design detailsother complicated design details



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

DROPPED CEILINGSDROPPED CEILINGS 

Dropped Sloped CeilingDropped Sloped Ceiling

Missing BlockingMissing Blocking



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

RECESSED LIGHTINGRECESSED LIGHTING

Even when covered with insulationEven when covered with insulation
recessed lights pump conditionedrecessed lights pump conditioned
air out of the house.air out of the house.



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

RECESSED LIGHTINGRECESSED LIGHTING

Courtesy of Energy Services Group 



IC RatedIC Rated 
but Notbut Not 
ICATICAT

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE: 

RECESSED LIGHTINGRECESSED LIGHTING



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

RECESSED LIGHTINGRECESSED LIGHTING

Eliminate this air leakage by locating fixturesEliminate this air leakage by locating fixtures 
inside the insulated envelope or usinginside the insulated envelope or using 

insulated can, airinsulated can, air--tight (ICAT) fixtures.tight (ICAT) fixtures.



Unacceptable.Unacceptable. 
Does not meet mostDoes not meet most 
codes because ofcodes because of 
multiple holes.multiple holes.

Washington StateWashington State 
Energy Code Approved.Energy Code Approved. 
Still need to gasket orStill need to gasket or 

caulk at drywallcaulk at drywall. 

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

RECESSED LIGHTINGRECESSED LIGHTING





•• ICAT with builtICAT with built--in gasket sealsin gasket seals
•• Develop system for storing gasketsDevelop system for storing gaskets

provided by manufacturer to seal trim afterprovided by manufacturer to seal trim after 
initial installation of recessed cans.initial installation of recessed cans.

•• Follow manufacturer recommendationsFollow manufacturer recommendations
for sealing since light fixtures get very hot.for sealing since light fixtures get very hot.

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

RECESSED LIGHTING TIPSRECESSED LIGHTING TIPS



5. ATTIC/CEILING INTERFACE: 5. ATTIC/CEILING INTERFACE:

WHOLEWHOLE--HOUSE FAN HOUSE FAN

Problem:Problem:
WholeWhole--house fanhouse fan 
is equivalent tois equivalent to 
a ~10 sq. ft.a ~10 sq. ft. 
thermal holethermal hole



5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

WHOLEWHOLE--HOUSE FANHOUSE FAN

Cover (min. RCover (min. R--5) shall open either automatically or5) shall open either automatically or 
with a simple mechanism that does not require thewith a simple mechanism that does not require the 

homeowner to climb into the attichomeowner to climb into the attic



Use wholeUse whole--house fans with insulatedhouse fans with insulated 
covers that are fullycovers that are fully gasketedgasketed andand 
automatically lift when turned on.automatically lift when turned on.

5. ATTIC/CEILING INTERFACE:5. ATTIC/CEILING INTERFACE:

WHOLEWHOLE--HOUSE FAN BEST PRACTICEHOUSE FAN BEST PRACTICE



6.6.
COMMON WALLSCOMMON WALLS 

BETWEEN DWELLINGBETWEEN DWELLING 
UNITSUNITS 



6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLSCOMMON WALLS



6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLSCOMMON WALLS

Courtesy of Energy Services Group 



6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLSCOMMON WALLS

Courtesy of Energy Services Group 



6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLSCOMMON WALLS

Framed wall 

Drywall 

Air seal here 

Air seal here 

Courtesy of EnergyLogic 



6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLSCOMMON WALLS

Courtesy of Energy Services Group 



Courtesy of MaGrann Associates 

•• Confirm preferredConfirm preferred 
material acceptablematerial acceptable 
to local codeto local code 
official.official.

•• Fireproof sprayFireproof spray 
caulk with specialcaulk with special 
color now available.color now available.

6. COMMON WALLS BETWEEN DWELLING UNITS:6. COMMON WALLS BETWEEN DWELLING UNITS:

COMMON WALLS BEST PRACTICESCOMMON WALLS BEST PRACTICES



How BuildersHow Builders 
Partner withPartner with 

ENERGY STARENERGY STAR



STEP ONE: SELECT A HERS RATERSTEP ONE: SELECT A HERS RATER



STEP ONE: FIND A HERS RATERSTEP ONE: FIND A HERS RATER



STEP TWO: BENCHMARKSTEP TWO: BENCHMARK

•• HERS Rating Plan AnalysisHERS Rating Plan Analysis

•• ENERGY STAR Qualified Homes BOPENERGY STAR Qualified Homes BOP
-- NationalNational
-- CountyCounty



STEP TWO: BENCHMARKSTEP TWO: BENCHMARK



STEP TWO: BENCHMARKSTEP TWO: BENCHMARK



STEP TWO: BENCHMARKSTEP TWO: BENCHMARK



STEP TWO: BENCHMARKSTEP TWO: BENCHMARK



STEP THREE: JOIN IF FITS BUSINESSSTEP THREE: JOIN IF FITS BUSINESS 



STEP FOUR: PARTICIPATESTEP FOUR: PARTICIPATE

•• Build HomesBuild Homes

•• Label HomesLabel Homes

••Sell BenefitsSell Benefits
9722 Main Street 
Green Springs, CO 80935 

Quality Homes 

HERS are Us, LLC 

May 3, 2006 

HERS INDEX - 80 



HOW TO GET MORE INFORMATIONHOW TO GET MORE INFORMATION

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