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FIRST SOME CONTEXTFIRST SOME CONTEXT……

If youIf you’’re in the home re in the home 
building businessbuilding business……

your world has changed! your world has changed! 



CHANGING WORLDCHANGING WORLD……

••Interest in Energy Interest in Energy 
EfficiencyEfficiency



CHANGING WORLD:CHANGING WORLD:

INTEREST IN ENERGY EFFICIENCYINTEREST IN ENERGY EFFICIENCY

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


CHANGING WORLD: CHANGING WORLD: 

INTEREST IN ENERGY EFFICIENCYINTEREST IN ENERGY EFFICIENCY

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 WORLDCHANGING WORLD……

•• Interest in Energy EfficiencyInterest in Energy Efficiency

••Builder LiabilityBuilder Liability



CHANGING WORLD:CHANGING WORLD:

BUILDER LIABILITY: OLD STORMBUILDER LIABILITY: OLD STORM

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



CHANGING WORLD:CHANGING WORLD:

BUILDER LIABILITY: NEW STORMBUILDER LIABILITY: NEW STORM

air leakageair leakage
in ductsin ducts

air leakageair leakage
in envelopein envelope

air leakageair leakage
and and 

air barriersair barriers
in envelopein envelope



CHANGING WORLD: CHANGING WORLD: 

BUILDER LIABILITY: NEW STORMBUILDER LIABILITY: NEW STORM

Defects no longer hiddenDefects no longer hidden……



AFFORDABILITY PROBLEMS:AFFORDABILITY PROBLEMS:
AIR LEAKAGEAIR LEAKAGE

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

no insulationno insulation
at partitionat partition

supply duct supply duct 
at exteriorat exterior

wallwall
leaky sillleaky sill

plateplate

poor poor 
insulation at insulation at 
light boxeslight boxes

poor sealing poor sealing 
at windowat window
openingopening



CHANGING WORLD:  CHANGING WORLD:  

BUILDER LIABILITYBUILDER LIABILITY



CHANGING WORLD:CHANGING WORLD:

BUILDER LIABILITYBUILDER LIABILITY

$2000.00
The IRISYS



CHANGING WORLD:CHANGING WORLD:

BUILDER LIABILITYBUILDER LIABILITY

Liability insurance is Liability insurance is 
scarce and expensivescarce and expensive

““If you deliver a safe, durable and efficient If you deliver a safe, durable and efficient 
home, you typically wonhome, you typically won’’t be sued.t be sued.””

Stan Stan LuhrLuhr, Risk Auditor, Risk Auditor



CHANGING WORLDCHANGING WORLD……

•• Interest in Energy EfficiencyInterest in Energy Efficiency
•• Builder LiabilityBuilder Liability

••Customer SatisfactionCustomer Satisfaction



Energy Efficiency

Builder Reputation

Quality of the Home

Durability

Reliability

CHANGING WORLD: CHANGING WORLD: 

CUSTOMER SATISFACTIONCUSTOMER SATISFACTION



CHANGING WORLD:CHANGING WORLD:

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

CHANGING WORLD: CHANGING WORLD: 

CUSTOMER SATISFACTIONCUSTOMER SATISFACTION



CHANGING WORLD: CHANGING WORLD: 

CUSTOMER SATISFACTIONCUSTOMER SATISFACTION



CHANGING WORLD: CHANGING WORLD: 

CUSTOMER SATISFACTIONCUSTOMER SATISFACTION

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

before purchasing a new homebefore purchasing a new home



CHANGING WORLDCHANGING WORLD……

•• Interest in Energy EfficiencyInterest in Energy Efficiency
•• Builder LiabilityBuilder Liability
•• Customer SatisfactionCustomer Satisfaction

••Leadership ShowsLeadership Shows



CHANGING WORLD: CHANGING WORLD: 

LEADERSHIP SHOWSLEADERSHIP SHOWS



WHY, HOW, AND WHERE HEADED?WHY, HOW, AND WHERE HEADED?

Why?Why?



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



GROWING BRAND TO PROTECTGROWING BRAND TO PROTECT

ENERGY STAR:ENERGY STAR:

60%+60%+ awareness in 2004awareness in 2004

70%+ 70%+ households would recommend  households would recommend  

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



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

•• VoluntaryVoluntary

•• Truly Energy Efficient Truly Energy Efficient 

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



COSTCOST--EFFECTIVEEFFECTIVE

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

Added Mortgage  Added Mortgage  $15$15 $180$180

Cost SavingsCost Savings $25$25 $300$300

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



ASSURING BETTER PERFORMANCEASSURING BETTER PERFORMANCE

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

•• Lower UtilityLower Utility CostCost
•• MoreMore ComfortComfort
•• MoreMore DurabilityDurability
•• Improved Improved Indoor Air QualityIndoor Air Quality
•• Protect Protect EnvironmentEnvironment
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RESULTS: 700,000+ HOMESRESULTS: 700,000+ HOMES



RESULTS: MARKET PENETRATIONRESULTS: MARKET PENETRATION



ENERGY STAR FOR HOMES METRICSENERGY STAR FOR HOMES METRICS

•• 700,000+ Labeled Homes Cum.700,000+ Labeled Homes Cum.
•• >25 Markets >20% Penetration>25 Markets >20% Penetration
•• 3,500+ Builder Partners3,500+ Builder Partners
•• 60%+ 100 Largest Builders60%+ 100 Largest Builders



Efficient WindowsEfficient Windows

Effective Effective 
Insulation LevelsInsulation Levels

Tight Ducts,Tight Ducts,
TestedTested

WHAT OLD SPEC DELIVEREDWHAT OLD SPEC DELIVERED……

Build it Tight, TestedBuild it Tight, Tested

HERS 86 and HERS 86 and 
15% > code, 15% > code, 
or equivalent or equivalent 
packagepackage……

EfficientEfficient
EquipmentEquipment

……not much not much 
more more 
efficient efficient 
than new than new 
code!code!



OLD SPEC FIELD OBSERVATIONSOLD SPEC FIELD OBSERVATIONS……

HoustonHouston……
We have a problem.We have a problem.



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

1. INSULATION ALIGNMENT1. INSULATION ALIGNMENT















THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

7. DUCT/PIPING PENETRATIONS7. DUCT/PIPING PENETRATIONS

Courtesy of Advanced Energy



WHY IS IT CHANGING?WHY IS IT CHANGING?

RETURN CAVITY AIR LEAKAGE

Courtesy of  Fort Collins Utilities



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

10. DROPPED CEILINGS10. DROPPED CEILINGS



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

9. ATTIC EAVES9. ATTIC EAVES





WHY, HOW, AND WHERE HEADED?WHY, HOW, AND WHERE HEADED?

How?How?



NEW SPEC: NEW SPEC: 
PERFORMANCE PATHPERFORMANCE PATH

HERS Index Threshold:HERS Index Threshold:

•• 80 in North80 in North

•• 85 in South85 in South

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



NEW SPEC: NEW SPEC: 
PERFORMANCE PATH REQTS.PERFORMANCE PATH REQTS.

•• Insulation inspection for full RInsulation inspection for full R--valuevalue
•• Thermal Bypass Inspection ChecklistThermal Bypass Inspection Checklist
•• RightRight--sizedsized”” cooling equipmentcooling equipment
•• Leakage Leakage << 6 6 cfmcfm to outdoors/100 sq. ft.to outdoors/100 sq. ft.
•• Min. 1 ENERGY STAR Product categoryMin. 1 ENERGY STAR Product category
•• No onNo on--site power generation tradesite power generation trade--offoff
•• Max. 20% screwMax. 20% screw--in CLF light socketsin CLF light sockets
•• Programmable thermostats with heat pumps must have Programmable thermostats with heat pumps must have 

““Adaptive RecoveryAdaptive Recovery””



NEW SPEC:NEW SPEC:
PRESCRIPTIVE PATHPRESCRIPTIVE PATH

Tight Ducts,Tight Ducts,
TestedTested

Build it Tight, TestedBuild it Tight, Tested

ES Qualified WindowsES Qualified Windows

EffEff. Water . Water HtrHtr..

ENERGY STAR Qualified ENERGY STAR Qualified 
Lighting, Fans, or Lighting, Fans, or 
Appliances Appliances Climate Zones 4Climate Zones 4--88

(Including Alaska)(Including Alaska)

Climate Zones 1Climate Zones 1--33
(Excluding Hawaii)(Excluding Hawaii)

Heating/CoolingHeating/Cooling
RightRight--Sized ES Equip.Sized ES Equip.

IECC Insulation IECC Insulation 
Properly InstalledProperly Installed

Continuous Air BarrierContinuous Air Barrier



INSULATION VALUE KILLERSINSULATION VALUE KILLERS

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

InsulationInsulation
Installation Installation 

InspectionInspection

ThermalThermal
BypassBypass

ChecklistChecklist



THERMAL BYPASS PRINCIPLETHERMAL BYPASS PRINCIPLE

Resists Heat FlowResists Heat Flow

Air FlowAir Flow

……need need 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

Insulation:Insulation:



THERMAL BYPASS IN ACTIONTHERMAL BYPASS IN ACTION

7070o o FF

7070o o FF

3030o o FF

5050o o FF



WHAT THERMAL BYPASS LOOKS LIKEWHAT THERMAL BYPASS LOOKS LIKE



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

1. INSULATION ALIGNMENT1. INSULATION ALIGNMENT

http://julieandlarry.net/content/modules.php?set_albumName=200304house&id=aaq&op=modload&name=gallery&file=index&include=view_photo.php


THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

1. INSULATION ALIGNMENT1. INSULATION ALIGNMENT



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

1. INSULATION ALIGNMENT1. INSULATION ALIGNMENT



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

2. SHOWER/TUB EXTERIOR WALL2. SHOWER/TUB EXTERIOR WALL

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



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

2. SHOWER/TUB EXTERIOR WALL2. SHOWER/TUB EXTERIOR WALL



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

3. INSULATED FLOOR OVER GARAGE3. INSULATED FLOOR OVER GARAGE

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



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

4. ATTIC KNEE WALLS4. ATTIC KNEE WALLS

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



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

5. ATTIC ACCESS PANEL/STAIRS5. ATTIC ACCESS PANEL/STAIRS

Images courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

5. ATTIC ACCESS STAIRS5. ATTIC ACCESS STAIRS

RightRight



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

6. CANTILEVERED FLOOR6. CANTILEVERED FLOOR



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

6. CANTILEVERED FLOOR6. CANTILEVERED FLOOR

Courtesy of Fort Collins Utilities



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

7. DUCT/PIPING PENETRATIONS7. DUCT/PIPING PENETRATIONS

Courtesy of Advanced Energy 
Corporation

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

work.work.



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

7. DUCT/PIPING PENETRATIONS7. DUCT/PIPING PENETRATIONS

Courtesy of Advanced Energy



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

8. FLUE SHAFT8. FLUE SHAFT



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

8. FLUE SHAFT8. FLUE SHAFT

Image courtesy of EnergyLogicCourtesy of Building Science Corp..

TIP:TIP:
Specially colored Specially colored 
firefire--rated foam rated foam 
now available for now available for 
sealing difficult sealing difficult 
air gaps at flue air gaps at flue 

openingsopenings



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

9. ATTIC EAVES9. ATTIC EAVES



Image courtesy of MaGrann Associates

Baffles at every bayBaffles at every bay

THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

9. ATTIC EAVES9. ATTIC EAVES



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

10. DROPPED CEILINGS10. DROPPED CEILINGS

Courtesy of Building Science Corp.



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

10. DROPPED CEILINGS10. DROPPED CEILINGS

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



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

11. FIREPLACE SHAFT WALL11. FIREPLACE SHAFT WALL

Courtesy of EnergyLogic



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

11. FIREPLACE SHAFT WALL11. FIREPLACE SHAFT WALL

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



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

12. STAIRCASE FRAMING12. STAIRCASE FRAMING

Image courtesy of Energy Services GroupCourtesy of MaGrann Associates



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

13. RECESSED LIGHTING13. RECESSED LIGHTING

Courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

13. RECESSED LIGHTING13. RECESSED LIGHTING

Eliminate this air leakage by locating fixtures Eliminate this air leakage by locating fixtures 
inside the insulated envelopeinside the insulated envelope or using insulated or using insulated 
can, aircan, air--tight (ICAT) recessed fixtures.tight (ICAT) recessed fixtures.



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

14. PORCH ROOF14. PORCH ROOF

Courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST: THERMAL BYPASS CHECKLIST: 

14. PORCH ROOF14. PORCH ROOF



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

15. WHOLE15. WHOLE--HOUSE FANHOUSE FAN

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



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

15. WHOLE15. WHOLE--HOUSE FANHOUSE FAN

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

homeowner to climb into the attichomeowner to climb into the attic



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

16. COMMON WALLS16. COMMON WALLS

Courtesy of Energy Services Group



THERMAL BYPASS CHECKLIST:THERMAL BYPASS CHECKLIST:

16. COMMON WALLS16. COMMON WALLS

Courtesy of Energy Services Group



WHY CHANGE SPEC?WHY CHANGE SPEC?

Ensure:Ensure:
•• greater energy efficiency than standardgreater energy efficiency than standard
•• performance advantageperformance advantage

……in other words,in other words,

protect the brand!protect the brand!



NEW SPEC NEW SPEC SCHEDULESCHEDULE

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

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

Thermal Bypass 
Checklist Phase-In

For homes permitted before July 1, 2006 Thermal Bypass 
Checklist Phase-In

For homes permitted 
on or after July 1, 

2006
Thermal Bypass 

Checklist Phase-In

December 31, 
2005

July 1, 
2006

January 1, 
2007

July 1, 
2007

Both new and existing 
guidelines may be used

Only new 
guidelines may be used



WHY, HOW, AND WHERE HEADED?WHY, HOW, AND WHERE HEADED?

Where Headed?Where Headed?



ITIT’’S NOT YOUR GRANDPAS NOT YOUR GRANDPA’’S HOMES HOME

•• More Exposure to MoldMore Exposure to Mold
-- Colder surfaces with more insulationColder surfaces with more insulation
-- More internal air flow and pressuresMore internal air flow and pressures

-- more exhaust fansmore exhaust fans
-- more forced air systems with fewer returnsmore forced air systems with fewer returns
-- more air pathways with open framing systemsmore air pathways with open framing systems

-- Less drying potentialLess drying potential
•• More Exposure to PollutantsMore Exposure to Pollutants

-- Lower vent gas temperaturesLower vent gas temperatures
-- Attached garages now standardAttached garages now standard
-- More VOC content in materials/finishesMore VOC content in materials/finishes

•• Less Fresh AirLess Fresh Air
-- TheyThey’’re tighterre tighter



SHOULD BUILDERS CARE ABOUT IAQ?SHOULD BUILDERS CARE ABOUT IAQ?

•• Asthma EpidemicAsthma Epidemic
(20 million Americans have it); ~2 million ER visits per year(20 million Americans have it); ~2 million ER visits per year

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

•• Increasing Respiratory ProblemsIncreasing Respiratory Problems
widespread indoor dampness (e.g. wet basements and visible mold)widespread indoor dampness (e.g. wet basements and visible mold)

•• Chemical PollutantsChemical Pollutants
EPA estimates 2EPA estimates 2--5 times more than outdoor air5 times more than outdoor air

Now consider this:Now consider this:
People spend >90% of their time indoors, and >60% in their homesPeople spend >90% of their time indoors, and >60% in their homes!!



WHAT POLLUTANTS AFFECT IAQ?WHAT POLLUTANTS AFFECT IAQ?

•• Biological pollutantsBiological pollutants
–– Mold & MildewMold & Mildew
–– Dust Mites & PestsDust Mites & Pests

•• Combustion productsCombustion products
–– CO, NO2, SmokeCO, NO2, Smoke

•• Radon & Soil gasesRadon & Soil gases
•• FormaldehydeFormaldehyde
•• Other ChemicalsOther Chemicals
•• Airborne ParticlesAirborne Particles

–– Dust, PollenDust, Pollen

More IAQ Info available at:More IAQ Info available at:
http://www.epa.gov/iaq/iahttp://www.epa.gov/iaq/ia--intro.htmlintro.html

Or call 1Or call 1--800800--438438--43184318

House design and construction can House design and construction can 
reduce exposure risk for indoor reduce exposure risk for indoor 

air pollutants!  air pollutants!  

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

and sensitivityand sensitivity

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


DO HOMEBUYERS CARE ABOUT IAQ?DO HOMEBUYERS CARE ABOUT IAQ?

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

•• Home moisture problem inquiries Home moisture problem inquiries -- HighHigh
[30%, double the next closest subject [30%, double the next closest subject -- NAHB Research Center]NAHB Research Center]

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

•• Air cleaner product salesAir cleaner product sales -- UpUp
[$1.2 Billion annual sales [$1.2 Billion annual sales -- Levin, 2005]Levin, 2005]

•• Radon mitigation salesRadon mitigation sales -- UpUp
[300% increase in home radon mitigations since 1990 [300% increase in home radon mitigations since 1990 -- EPA]EPA]



CONSUMERS NEED BETTER CHOICESCONSUMERS NEED BETTER CHOICES

UV LightsUV Lights

Air CleanersAir Cleaners
Air FreshenersAir Fresheners

Incomplete Solution

Incomplete Solution

Incomplete Solution

Incomplete Solution

Incomplete Solution

Incomplete Solution



IAQ RISK REDUCTION PRINCIPLESIAQ RISK REDUCTION PRINCIPLES

1.1. Source ControlSource Control
eliminate, substitute, or modify pollutant sourceseliminate, substitute, or modify pollutant sources

2.2. DilutionDilution
ventilate to dilute unavoidable pollutantsventilate to dilute unavoidable pollutants

3.3. FiltrationFiltration
remove targeted pollutants, remove targeted pollutants, 
last resort after source control & dilutionlast resort after source control & dilution



ENERGY STAR INDOOR AIR PACKAGEENERGY STAR INDOOR AIR PACKAGE

++ MaterialsMaterials

Moisture Control Moisture Control ++

Pest ManagementPest Management++

Combustion SystemsCombustion Systems++ HVAC SystemsHVAC Systems++

Radon ControlRadon Control++

QUALIFIED HOME

LetLet’’s Look Inside s Look Inside ……



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED ROOFSWATER MANAGED ROOFS

BITUMINOUS  MEMBRANE  AT  VALLEYSBITUMINOUS  MEMBRANE  AT  VALLEYS



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED ROOFSWATER MANAGED ROOFS

MORE ROOF FLASHING DETAILS MORE ROOF FLASHING DETAILS ……



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLSWATER MANAGED WALLS

DRAINAGE PLANE DESIGNDRAINAGE PLANE DESIGN



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLSWATER MANAGED WALLS

BEST PRACTICE INSTALLATIONBEST PRACTICE INSTALLATION

WINDOW/DOOR PAN FLASHINGWINDOW/DOOR PAN FLASHING



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED WALLSWATER MANAGED WALLS

WINDOW/DOOR PAN FLASHINGWINDOW/DOOR PAN FLASHING



MOISTURE CONTROL HIGHLIGHTS:MOISTURE CONTROL HIGHLIGHTS:

WATER MANAGED FOUNDATIONSWATER MANAGED FOUNDATIONS

FOUNDATION DRAINAGE SYSTEM FOUNDATION DRAINAGE SYSTEM 
WITH CAPILLARY BREAKSWITH CAPILLARY BREAKS

Poly vapor Poly vapor retarderretarder/capillary break/capillary break

Course gravel granular drainageCourse gravel granular drainage

Perforated drainage pipe in gravel Perforated drainage pipe in gravel 
with fabric filterwith fabric filter

Pipe connection to granular drainagePipe connection to granular drainage

FreeFree--draining backdraining back--fillfill



MOISTURE/RADON CONTROL HIGHLIGHTS:MOISTURE/RADON CONTROL HIGHLIGHTS:

WATER MANAGED FOUNDATIONSWATER MANAGED FOUNDATIONS

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

UNVENTED CRAWLSPACEUNVENTED CRAWLSPACE



RADON CONTROL HIGHLIGHTS:RADON CONTROL HIGHLIGHTS:

RADON RESISTANT CONSTRUCTIONRADON RESISTANT CONSTRUCTION

Note: these maps indicate average Note: these maps indicate average 
risk by county.   However, risk by county.   However, High levels High levels 
of Radon can be found anywhereof Radon can be found anywhere, , 
and soil gases may be toxic!and soil gases may be toxic!

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



RADON CONTROL HIGHLIGHTS:RADON CONTROL HIGHLIGHTS:

RADON RESISTANT CONSTRUCTIONRADON RESISTANT CONSTRUCTION

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

B. Plastic SheetingB. Plastic Sheeting
(under slab or over crawl space)(under slab or over crawl space)

C. Sealing and CaulkingC. Sealing and Caulking
(all openings in concrete floor)(all openings in concrete floor)

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

E. Junction BoxE. Junction Box
(if fan needed later)(if fan needed later)



PEST CONTROL HIGHLIGHTS:PEST CONTROL HIGHLIGHTS:

TERMITE SHIELDTERMITE SHIELD

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

TERMITE SHIELDTERMITE SHIELD



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

DUCTWORK AIR SEALINGDUCTWORK AIR SEALING

DUCT BOOTS & SEAMS DUCT BOOTS & SEAMS 
SEALED WITH SEALED WITH MASTIC



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

HVAC CABINET/PLENUM AIR SEALINGHVAC CABINET/PLENUM AIR SEALING

GASKETED DOORS & SEALED SEAMSGASKETED DOORS & SEALED SEAMS

SEALING WITH MASTICSEALING WITH MASTIC



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

PRESSURE BALANCING PROBLEMPRESSURE BALANCING PROBLEM



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

PRESSURE BALANCING SOLUTIONSPRESSURE BALANCING SOLUTIONS

JUMP DUCTJUMP DUCTTRANSFER GRILLETRANSFER GRILLE



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

DUCT BOOTS COVEREDDUCT BOOTS COVERED**

* Only required during heavy dust* Only required during heavy dust--creating construction activitycreating construction activity



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

WHOLEWHOLE--HOUSE VENTILATIONHOUSE VENTILATION

FRESH AIR FRESH AIR 
DAMPERDAMPER

DUCTED FRESH AIR SUPPLYDUCTED FRESH AIR SUPPLY

CONTINUOUS EXHAUSTCONTINUOUS EXHAUST



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

WHOLEWHOLE--HOUSE VENTILATIONHOUSE VENTILATION

ERVERV



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

SPOT VENTILATIONSPOT VENTILATION



HVAC SYSTEM HIGHLIGHTS:HVAC SYSTEM HIGHLIGHTS:

MERV 8 FILTERMERV 8 FILTER



COMBUSTION SYSTEM HIGHLIGHTS:COMBUSTION SYSTEM HIGHLIGHTS:

POWER/DIRECT VENTED EQUIPMENTPOWER/DIRECT VENTED EQUIPMENT

DIRECT VENTED FURNACEDIRECT VENTED FURNACE

POWER VENTED WATER HEATERPOWER VENTED WATER HEATER







COMBUSTION SYSTEM HIGHLIGHTS:COMBUSTION SYSTEM HIGHLIGHTS:

POWER/DIRECT VENTED EQUIPMENTPOWER/DIRECT VENTED EQUIPMENT



COMBUSTION SYSTEM HIGHLIGHTS:COMBUSTION SYSTEM HIGHLIGHTS:

CO ALARMSCO ALARMS

CO ALARMCO ALARM

COMBINED CO & SMOKE COMBINED CO & SMOKE 
ALARMALARM



BUILDING MATERIALS HIGHLIGHTS:BUILDING MATERIALS HIGHLIGHTS:

PROTECTIONPROTECTION

BadBad

GoodGood



BUILDING MATERIALS HIGHLIGHTS:BUILDING MATERIALS HIGHLIGHTS:

LOWLOW--EMITTING MATERIALSEMITTING MATERIALS

Certified Certified 
““GreenGreen””

CarpetingCarpeting

MDF & ParticleboardMDF & Particleboard

PlywoodPlywood



HOME COMMISSIONING HIGHLIGHTS:HOME COMMISSIONING HIGHLIGHTS:

FINAL PREPARATIONFINAL PREPARATION

REFRIGERANT CHARGE TESTREFRIGERANT CHARGE TEST



ENERGY STAR INDOOR AIR PACKAGEENERGY STAR INDOOR AIR PACKAGE

++ MaterialsMaterials

Moisture Control Moisture Control ++

Pest ManagementPest Management++

Combustion SystemsCombustion Systems++ HVAC SystemsHVAC Systems++

Radon ControlRadon Control++

QUALIFIED HOME



All this for All this for 
<$1 a Day!<$1 a Day!

HOMEBUYER VALUE PROPOSITIONHOMEBUYER VALUE PROPOSITION

Added Protection:Added Protection:
•• wet basementswet basements
•• mold and mildew problemsmold and mildew problems
•• radon exposureradon exposure
•• pests and termitespests and termites
•• harmful chemicalsharmful chemicals
•• dust and pollendust and pollen
•• combustion gasescombustion gases

Plus Fresh Filtered AirPlus Fresh Filtered Air
•• replaced ~8 times per dayreplaced ~8 times per day

Plus More Quality AssurancePlus More Quality Assurance
•• third party verifiedthird party verified
•• government backedgovernment backed--labellabel



BUILDER VALUE PROPOSITIONBUILDER VALUE PROPOSITION

••Reduced RiskReduced Risk
–– Mold LitigationMold Litigation
–– Comfort ComplaintsComfort Complaints
–– Fixing Trades MistakesFixing Trades Mistakes
–– Catching up to CompetitionCatching up to Competition

••Improved ReputationImproved Reputation
–– Quality BuilderQuality Builder
–– Innovation LeaderInnovation Leader

WhatWhat’’s this worth to your bottoms this worth to your bottom--line?line?



WHERE HOUSING IS HEADED:WHERE HOUSING IS HEADED:

Looking ForwardLooking Forward



NEXT LOWNEXT LOW--HANGING FRUITHANGING FRUIT

• Thermal Bridging
• Compact Ducts Inside Conditioned Space
• Efficient Water Heating/Distribution
• Efficient Lighting and Appliances
• HVAC Proper Installation
• Super-Efficient Equipment
• ‘Not-So-Big’ Homes 



FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



Where 4 Where 4 
is good;is good;

5 must 5 must 
be better;be better;

and 9 is and 9 is 
Great!Great!

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

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING













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

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



uninsulated corneruninsulated corner uninsulated wall intersectionuninsulated wall intersection

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

No/Badly Installed No/Badly Installed 
InsulationInsulation

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING







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

= 12 feet = 12 feet uninsulateduninsulated wall!wall!

FUTURE ISSUE: THERMAL BRIDGINGFUTURE ISSUE: THERMAL BRIDGING



Courtesy of Southface InstituteCourtesy of Southface Institute

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

CORNER FRAMINGCORNER FRAMING



Ladder T Ladder T ––
Allows insulation Allows insulation 
in exterior wall in exterior wall 
cavity at wall cavity at wall 
intersectionsintersections

WALL INTERSECTION FRAMINGWALL INTERSECTION FRAMING



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

BAND JOIST PROBLEMBAND JOIST PROBLEM



Spray Foam Band JoistSpray Foam Band Joist

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:

BAND JOIST BEST PRACTICESBAND JOIST BEST PRACTICES



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

PROBLEM: INSET STAPLINGPROBLEM: INSET STAPLING

http://julieandlarry.net/content/modules.php?set_albumName=200304house&id=aaq&op=modload&name=gallery&file=index&include=view_photo.php


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

SPRAY FOAMSPRAY FOAM



WHY SPRAY FOAMWHY SPRAY FOAM

Consider using at:Consider using at:
•• Band JoistsBand Joists
•• Behind Tubs/ShowersBehind Tubs/Showers
•• Cantilevered FloorsCantilevered Floors
•• Conditioned Space Above GarageConditioned Space Above Garage
•• Party Walls (must be fireParty Walls (must be fire--proof)proof)

Closed Closed 
CellCell
FoamFoam

==
Air BarrierAir Barrier

Insulation Insulation 
++





Air Barrier Air Barrier 
..

InsulationInsulation
..

Thermal Break Thermal Break 

WHY INSULATED SHEATHINGWHY INSULATED SHEATHING

Where code acceptable, consider using at:Where code acceptable, consider using at:
•• Exterior SheathingExterior Sheathing
•• Attic Knee WallsAttic Knee Walls
•• Skylight ShaftsSkylight Shafts
•• Porch/House InterfacePorch/House Interface

Rigid Rigid 
InsulationInsulation == ++

++



INSULATED CONCRETE FORMS (INSULATED CONCRETE FORMS (ICFsICFs))



STRUCTURAL INSULATED PANELS (STRUCTURAL INSULATED PANELS (SIPsSIPs))



Air Barrier Air Barrier 
..

InsulationInsulation
..

ZeroZero--ToleranceTolerance
..

OVE FramingOVE Framing
DurabilityDurability

WHY SYSTEMS BUILDINGWHY SYSTEMS BUILDING

Systems Systems 
BuildingBuilding

(e.g. (e.g. SIPsSIPs, , ICFsICFs))

==
++
++

++Reduced Time Reduced Time 
..

Less WasteLess Waste
..

Less VandalismLess Vandalism
..

Less Subs Less Subs 

++
++
++

++
++





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

DROPPED CEILINGSDROPPED CEILINGS



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

DROPPED CEILINGSDROPPED CEILINGS



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

DUCT INSIDE CONDITIONED SPACEDUCT INSIDE CONDITIONED SPACE



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

COMPACT DUCTS INSIDE COND. SPACECOMPACT DUCTS INSIDE COND. SPACE



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

DROPPED CEILINGSDROPPED CEILINGS



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

DROPPED CEILINGSDROPPED CEILINGS



HVAC PROPER INSTALLATIONHVAC PROPER INSTALLATION

• Right-Sized Equipment (ACCA Manuals J/S)
• Engineered Duct Layout (ACCA Manual D)
• Register Design (ACCA Manual T)
• Duct Sealing/Testing
• Refrigerant Charge
• Air Flow Across Coil
• Air Flow Balance
• Gas Equipment On Rate/Combustion Venting
• Dehumidification in Hot/Humid Climates









ADVANCED LIGHTINGADVANCED LIGHTING

100% 
Electricity

100% 
Electricity

26 
Watts

100 100 
WattsWatts

90 Watts 90 Watts 
HeatHeat
[90%]

16 Watts 16 Watts 
HeatHeat
[60%]

~~80% less heat, 80% less heat, 

10,000 Hour Life10,000 Hour Life1,000 Hour Life1,000 Hour Life

1000% more durability1000% more durability
10 Watts 10 Watts 
LightLight
[40%]

10 Watts 10 Watts 
LightLight
[10%]

Same LightSame Light,,



QUESTION FOR BUILDERSQUESTION FOR BUILDERS……

Are your customers willing toAre your customers willing to pay lesspay less
for advanced technology lighting withfor advanced technology lighting with……

••75% lower75% lower energy costsenergy costs

••80% less80% less unun--wanted heatwanted heat

••1000%1000% lessless nuisance replacingnuisance replacing bulbsbulbs

……that meets or exceed all expectations?that meets or exceed all expectations?



Watts Per FixtureWatts Per Fixture 240240 78 78 162162

Annual CostAnnual Cost

Electric                               $24Electric                               $24 $8      $8      $16$16

A/C A/C $10$10 $3$3 $ 7$ 7

Lamps Replacement         $  2Lamps Replacement         $  2 $0$0 $ 2$ 2

Total Annual Operating SavingsTotal Annual Operating Savings $25$25
*  Assumes 1000 Hours Per year / $.10 KWH    

* 1200 Cooling Hours Per Year / $.10 KWH

INCANDESCENT     ENERGY STARINCANDESCENT     ENERGY STAR SAVINGSSAVINGS

ADVANCED LIGHTING COST ADVANTAGEADVANCED LIGHTING COST ADVANTAGE

















WHY EFFICIENT LIGHTING?WHY EFFICIENT LIGHTING?

WHOLEWHOLE--HOUSE DESIGN: BATHROOMSHOUSE DESIGN: BATHROOMS



WHY EFFICIENT LIGHTING?WHY EFFICIENT LIGHTING?

WHOLEWHOLE--HOUSE DESIGN: CLOSETSHOUSE DESIGN: CLOSETS





END GAME: CARBON NEUTRAL HOMEEND GAME: CARBON NEUTRAL HOME

Optimized energy efficiency plus 
some combination of renewable energy 
to offset remaining energy loads:
• Passive Solar 
• Solar Hot Water Heating
• Active Solar Heating/Cooling
• Renewable Electric Generation (PV, Wind)
• Green Tags
• Planting Trees



ANSWER...ANSWER...

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

Howard DuffHoward Duff



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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