
ENERGY STAR Qualified Homes:ENERGY STAR Qualified Homes:

Thermal Bypass Thermal Bypass 
ChecklistChecklist

ENERGY STAR FOR HOMES TRAININGENERGY STAR FOR HOMES TRAINING



The Science Behind The Science Behind 
Thermal BypassThermal Bypass



THE SCIENCE BEHIND HOME PERFORMANCE THE SCIENCE BEHIND HOME PERFORMANCE 

DRIVING FORCESDRIVING FORCES

MoreMore
PressurePressure
MoistureMoisture

HotHot

LessLess
PressurePressure
MoistureMoisture
HotHot

toto

Driving Forces move air Driving Forces move air 
in predictable directions:in predictable directions:



THE SCIENCE BEHIND HOME PERFORMANCE THE SCIENCE BEHIND HOME PERFORMANCE 

INSULATION IS NOT AN AIR BARRIERINSULATION IS NOT AN AIR BARRIER

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



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

WHY COMPLETE AIR BARRIERWHY COMPLETE AIR BARRIER

7070o o FF

7070o o FF

3030o o FF

5050o o FFMissing Air Barrier 3030o o FF



THE SCIENCE BEHIND HOME PERFORMANCE THE 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 PERFORMANCE THE SCIENCE BEHIND HOME PERFORMANCE 

BUILDING SCIENCE RULE #4BUILDING SCIENCE RULE #4

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

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

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



THE SCIENCE BEHIND HOME PERFORMANCETHE SCIENCE BEHIND HOME PERFORMANCE

MISALIGNED/COMPRESSED INSULATIONMISALIGNED/COMPRESSED INSULATION





The Rationale BehindThe Rationale Behind

Thermal Bypass Thermal Bypass 



WHAT IS ENERGY STAR BRANDWHAT IS ENERGY STAR BRAND??

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



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!



HOW CHANGED: NEW SPECHOW CHANGED: NEW 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 equivalent or equivalent 
packagepackage……

ES Qualified WindowsES Qualified Windows

EffEff. Water . Water HtrHtr..

IECC Insulation IECC Insulation 
Properly InstalledProperly Installed

ENERGY STAR Qualified ENERGY STAR Qualified 
Lighting, Fans, or Lighting, Fans, or 
Appliances Appliances 



KEY CHANGESKEY CHANGES……

•• 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

Address insulation value killers:Address insulation value killers:



COST ADVANTAGECOST ADVANTAGE

13.913.9

9.69.6

13.713.7

Whole Wall RWhole Wall R--Value, ORNL TestingValue, ORNL Testing

44””
SIPSIP

22”” x 4x 4””
1616”” o.co.c..

22”” x 6x 6””
2424”” o.co.c..



COST ADVANTAGECOST ADVANTAGE

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

22”” x 6x 6””
2424”” o.co.c..

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.



COST EFFECTIVE?COST EFFECTIVE?

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



PERFORMANCE ADVANTAGEPERFORMANCE ADVANTAGE



PERFORMANCE ADVANTAGEPERFORMANCE ADVANTAGE



PERFORMANCE ADVANTAGEPERFORMANCE ADVANTAGE

•• Lower Utility BillsLower Utility Bills
•• Improved ComfortImproved Comfort
•• Improved QuietImproved Quiet
•• Improved IAQImproved IAQ
•• Improved DurabilityImproved Durability

==



PERFORMANCE ADVANTAGEPERFORMANCE ADVANTAGE

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

22”” x 6x 6””
2424”” o.co.c..

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%



WHY NEW SPEC CHANGED?WHY NEW SPEC CHANGED?

ChangeChange to ensure:to ensure:
•• greater energy efficiency than standardgreater energy efficiency than standard
•• cost advantagecost advantage
•• performance advantageperformance advantage

……in other words,in other words,

protect the brand!protect the brand!



The Builder Value BehindThe Builder Value Behind

Thermal Bypass Thermal Bypass 





BUILDER VALUEBUILDER VALUE

• Visible Quality 
• Obsolete Competition
• Reduced Risk
• Customer Satisfaction
• Added Recognition 



VISIBLE QUALITYVISIBLE QUALITY



OBSOLETE COMPETITIONOBSOLETE COMPETITION

Used HomesUsed Homes



OBSOLETE COMPETITIONOBSOLETE COMPETITION

New Code HomesNew Code Homes



REDUCED RISKREDUCED RISK



REDUCED RISKREDUCED RISK

Thermal Bypass Checklist and Code:Thermal Bypass Checklist and Code:
•• insulation insulation ““substantial contactsubstantial contact””
•• vapor vapor retarderretarder on warm side in CZ on warm side in CZ >>55
•• insulation per manufacturer specs insulation 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 code At least 50% of TBC required by code 
but not enforcedbut not enforced……

Are builders still liable?Are builders still liable?



REDUCED RISKREDUCED RISK



CUSTOMER SATISFACTIONCUSTOMER SATISFACTION

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

22”” x 6x 6””
2424”” o.co.c..

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%



ADDED RECOGNITIONADDED RECOGNITION



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

BUILDER VALUE PROPOSITIONBUILDER VALUE PROPOSITION

ENERGY STAR Avg. Cost:   $2,000ENERGY STAR Avg. Cost:   $2,000

Avg. Cost of New Home: $400,000+Avg. Cost of New Home: $400,000+

<1%<1%



““Be unique and usefulBe unique and useful””

JUMP TO THE NEXT CURVE:JUMP TO THE NEXT CURVE:

stupidstupidAbility to Provide Ability to Provide 
Unique Product Unique Product 

or Serviceor Service
dot.comdot.com

where wantwhere want
to beto be

compete oncompete on
priceprice

Value to CustomerValue to Customer
Guy KawasakiGuy Kawasaki
The Art of InnovationThe Art of Innovation

ENERGY ENERGY 
STARSTAR



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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