
ENERGY STAR Qualified Homes ENERGY STAR Qualified Homes 
Thermal Bypass Checklist:Thermal Bypass Checklist:

Oh What a Year Oh What a Year 
ItIt’’s Beens Been
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OUTLINE

•• How We Got ThereHow We Got There
•• Thermal Bypass Checklist Thermal Bypass Checklist 

Lessons Learned:Lessons Learned:
–– How to Sell ItHow to Sell It
–– Technical RequirementsTechnical Requirements
–– Overall RequirementsOverall Requirements



Thermal Bypass Checklist:Thermal Bypass Checklist:

How We Got How We Got 
ThereThere



ENERGY STAR FOR HOMES OLD SPECENERGY STAR FOR HOMES OLD SPEC

Tight Tight 
DuctsDucts

AdvancedAdvanced
WindowsWindows

EfficientEfficient
EquipmentEquipment

FieldField
VerifiedVerified

AirAir
SealingSealing



ENERGY STAR FOR HOMES NEW SPECENERGY STAR FOR HOMES NEW SPEC

InsulationInsulation
InstallationInstallation Thermal BypassThermal Bypass Right SizingRight Sizing



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

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.



NEW SPEC: COSTNEW SPEC: COST--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



Thermal Bypass Checklist Thermal Bypass Checklist 
Lessons Learned:Lessons Learned:

How to Sell It How to Sell It 





Low Cost Infrared Cameras:Low Cost Infrared Cameras:



LOW COST INFRARED CAMERASLOW COST INFRARED CAMERAS

$2000.00

The IRISYS



Defects InvisibleDefects Invisible



AFFORDABILITY PROBLEMS:AFFORDABILITY PROBLEMS:
AIR LEAKAGEAIR LEAKAGE

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

1.1.

Defects VisibleDefects Visible

2.2.

3.3. 4.4.4.4.

5.5.5.5.

6.6.



OBSOLETE COMPETITIONOBSOLETE COMPETITIONUsed Homes = Obsolete CompetitionUsed Homes = Obsolete Competition



New Homes = Obsolete CompetitionNew Homes = Obsolete Competition



A CHANGING WORLD A CHANGING WORLD 

DEFECTS NO LONGER HIDDENDEFECTS NO LONGER HIDDEN



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.



CODE NONCOMPLIANCE EXPOSEDCODE NONCOMPLIANCE EXPOSED

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

Builders still liable!Builders still liable!







MAKING THE INVISIBLE VISIBLEMAKING THE INVISIBLE VISIBLE……





REDUCED RISKREDUCED RISK





““Construction defectsConstruction defects
can dramatically change the comfort and quality of can dramatically change the comfort and quality of 
your homeyour home…… We can help!...We can help!...

Over $430,000,000Over $430,000,000
awarded to our clients!!!awarded to our clients!!!””

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

THE ULTIMATE SCARY MAN



SMARTER CUSTOMERSSMARTER CUSTOMERS

~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



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

MORE INFO FOR SMARTER BUYERSMORE INFO FOR SMARTER BUYERS



MORE INFO FOR SMARTER BUYERS

J.D. Power Builder ComparisonsJ.D. Power Builder Comparisons



MORE INFO FOR SMARTER BUYERSMORE INFO FOR SMARTER BUYERS



DOES LEADERSHIP MATTER?DOES LEADERSHIP MATTER?



Minimize Cost:Minimize Cost:
ENERGY STAR Cost:    ENERGY STAR Cost:    

$2,000$2,000

100 Home Dilemma: 100 Home Dilemma: 
$2,500 x 100 homes =$2,500 x 100 homes =

$.2 $.2 millionmillion

Maximize Value:Maximize Value:
New Home Avg. Cost:New Home Avg. Cost:

$400,00+$400,00+

<.5%<.5% investmentinvestment

•• Visible Quality Visible Quality 
•• Obsolete CompetitionObsolete Competition
•• Reduced LiabilityReduced Liability
•• Increased SatisfactionIncreased Satisfaction
•• Recognition as LeaderRecognition as Leader

vs.vs.

LEADERSHIP OPPORTUNITYLEADERSHIP OPPORTUNITY



Thermal Bypass Checklist Thermal Bypass Checklist 
Lessons LearnedLessons Learned

Technical Technical 
RequirementsRequirements



1.1.
OVERALL AIR BARRIER OVERALL AIR BARRIER 

AND THERMAL AND THERMAL 
BARRIER ALILGNMENT BARRIER ALILGNMENT 



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

PROBLEM: POOR ALIGNMENTPROBLEM: POOR ALIGNMENT



OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

PROBLEM: INSET STAPLINGPROBLEM: INSET STAPLING



OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

PROBLEM: INSET STAPLINGPROBLEM: INSET STAPLING





OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

INSULATION INSTALLATION PROBLEMINSULATION INSTALLATION PROBLEM

No Slab Edge InsulationNo Slab Edge Insulation



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



OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

INSULATION PROBLEMINSULATION PROBLEM



OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

RIM JOIST PROBLEMRIM JOIST PROBLEM

Courtesy of Fort Collins Utilities



Image courtesy of MaGrann Associates

Baffles at every bayBaffles at every bay

OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

ATTIC EAVE SOLUTIONATTIC EAVE SOLUTION



OVERALL AIR BARRIER AND THERMAL ALILGNMENTOVERALL AIR BARRIER AND THERMAL ALILGNMENT

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

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



2.2.
WALLS ADJOINING WALLS ADJOINING 
EXTERIOR WALLS OR EXTERIOR WALLS OR 

UNCONDITIONED UNCONDITIONED 
SPACES SPACES 



WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACESWALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

ATTIC KNEE WALLSATTIC KNEE WALLS

Images courtesy of Energy Services GroupImages courtesy of Energy Services Group



WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACESWALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

SKYLIGHT SHAFTSKYLIGHT SHAFT

SkylightSkylight

Air BarrierAir Barrier Air BarrierAir Barrier

AtticAttic

InsulationInsulation



WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACESWALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

SKYLIGHT SHAFTSKYLIGHT SHAFT



WALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACESWALLS ADJOINING EXTERIOR OR UNCONDITIONED SPACES

TUBULAR SKYLIGHTTUBULAR SKYLIGHT

1414””

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

Exception:Exception:
Note required if does not meet Note required if does not meet 

manufacturer installation requirementsmanufacturer installation requirements



3.3.
FLOORS BETWEEN FLOORS BETWEEN 
CONDITIONED AND CONDITIONED AND 
EXTERIOR SPACES EXTERIOR SPACES 



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

WinterWinter



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED 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 blockingand blocking

QA/QC Challenge!!!QA/QC Challenge!!!



Blocking at FootprintBlocking at Footprint

FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE



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

FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE







FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Wrong technology for the job!Wrong technology for the job!

33”” uninsulateduninsulated
space at every space at every 
trusstruss--joistjoist



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE



Insulation gap withInsulation gap with
subfloorsubfloor



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

Option 2: Option 2: BattBatt or Blownor Blown--in Insulation in Insulation 
aligned with subaligned with sub--floorfloor

Only acceptable until July 1, 2008 Only acceptable until July 1, 2008 

QA/QC Challenge!!!QA/QC Challenge!!!



FLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACESFLOORS BETWEEN CONDITIONED/UNCONDITIONED SPACES

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room

Option 3: Spray foam Option 3: Spray foam 



4.4.
SHAFTSSHAFTS





SHAFTSSHAFTS

SOLUTIONSOLUTION

Courtesy of Advanced Energy



5.5.
ATTIC/CEILINGATTIC/CEILING

INTERFACE   INTERFACE   



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

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

caulk at drywallcaulk at drywall.

ATTIC/CEILING INTERFACEATTIC/CEILING INTERFACE

RECESSED LIGHTINGRECESSED LIGHTING



Lesson Learned:Lesson Learned:
Large variation in recessed can Large variation in recessed can 
air tightnessair tightness



6.6.
COMMON WALLS COMMON WALLS 

BETWEEN DWELLING BETWEEN DWELLING 
UNITS UNITS 



COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

PROBLEMPROBLEM



COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

PROBLEMPROBLEM

Courtesy of Energy Services Group



COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

PROBLEMPROBLEM

Courtesy of Energy Services Group



COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTIONSOLUTION

Framed wall

Drywall

Air seal here

Air seal here

Courtesy of EnergyLogic



COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTIONSOLUTION

Courtesy of Energy Services Group



Courtesy of MaGrann Associates

Lesson Learned:Lesson Learned:
•• Confirm preferred Confirm preferred 

material acceptable material acceptable 
to local code to local code 
official.official.

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

COMMON WALLS BETWEEN DWELLINGT UNITSCOMMON WALLS BETWEEN DWELLINGT UNITS

SOLUTIONSOLUTION



Thermal Bypass Checklist Thermal Bypass Checklist 
Lessons LearnedLessons Learned

OverallOverall
RequirementsRequirements



Overall RequirementsOverall Requirements
Lesson No. 1:Lesson No. 1:

DonDon’’t Bet Be
OverwhelmedOverwhelmed



Most homes only Most homes only 
have 10to 12 have 10to 12 
applicable itemsapplicable items



Overall RequirementsOverall Requirements
Lesson No. 2:Lesson No. 2:

Difficulty VariesDifficulty Varies



LESSONS LEARNED:LESSONS LEARNED:

MOST SIGNIFICANT CHALLENGESMOST SIGNIFICANT CHALLENGES

•• Ceiling between conditioned room and Ceiling between conditioned room and 
garagegarage

•• Cantilevered floorsCantilevered floors
•• Garage/conditioned house interfaceGarage/conditioned house interface

Solution:Solution:
Advanced insulation products/systemsAdvanced insulation products/systems



LESSONS LEARNEDLESSONS LEARNED

AREAS WITH LEAST CHALLENGEAREAS WITH LEAST CHALLENGE

•• ShaftsShafts
•• Staircase WallsStaircase Walls



Overall RequirementsOverall Requirements
Lesson No. 3:Lesson No. 3:

Be CarefulBe Careful



LESSONS LEARNED:LESSONS LEARNED:

REMOVE INSULATION TO INSPECTREMOVE INSULATION TO INSPECT

Sound insulation in 
place.

Party wall properly 
sealed.

The wire hole is sealed, 
but the party wall isn’t.



LESSONS LEARNED:LESSONS LEARNED:

LOOK FOR COMBINATIONSLOOK FOR COMBINATIONS

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



LESSONS LEARNED:LESSONS LEARNED:

LOOK FOR COMBINATIONSLOOK FOR COMBINATIONS

Courtesy of Advanced Energy



KneewallKneewall Open to Attic RaftersOpen to Attic Rafters

LESSONS LEARNED:LESSONS LEARNED:

LOOK OUT FOR TRICKY DETAILSLOOK OUT FOR TRICKY DETAILS



LESSONS LEARNED:LESSONS LEARNED:

LOOK OUT FOR TRICKY DETAILS LOOK OUT FOR TRICKY DETAILS 

Dropped Ceiling air barrier missingDropped Ceiling air barrier missing



LESSONS LEARNED: LESSONS LEARNED: 

LOOK OUT FOR TRICKY DETAILS LOOK OUT FOR TRICKY DETAILS 

Dropped Sloped CeilingDropped Sloped Ceiling

Missing BlockingMissing Blocking



Overall RequirementsOverall Requirements
Lesson No. 4:Lesson No. 4:

New TechnologiesNew Technologies
are Your Friendare Your Friend



LESSONS LEARNED:

NEW TECHNOLOGIES ARE YOUR FRIEND

Killer Applications:Killer Applications:
•• SIPsSIPs
•• Spray FoamSpray Foam



SIP PanelSIP Panel

SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

BAND JOIST BEST PRACTICESBAND JOIST BEST PRACTICES



SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

ATTIC KNEE WALLSATTIC KNEE WALLS

SkylightSkylight

SIP panelSIP panel SIP panelSIP panel

AtticAttic

InsulationInsulation



SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

ATTIC ACCESS PANELATTIC ACCESS PANEL

SIP panelSIP panel

AtticAttic



SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

CANTILEVER FLOORSCANTILEVER FLOORS



SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

INSULATED FLOOR OVER GARAGEINSULATED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room



SIP KILLER APPLICATIONSSIP KILLER APPLICATIONS

UNVENTED ATTICSUNVENTED ATTICS

GarageGarage



Spray FoamSpray Foam

SPRAY FOAM KILLER APPLICATIONSSPRAY FOAM KILLER APPLICATIONS

RIM JOISTSRIM JOISTS



SPRAY FOAM KILLER APPLICATIONSSPRAY FOAM KILLER APPLICATIONS

CONDITIONED FLOOR OVER GARAGECONDITIONED FLOOR OVER GARAGE

Garage CeilingGarage Ceiling

Conditioned RoomConditioned Room



SPRAY FOAM KILLER APPLICATIONSSPRAY FOAM KILLER APPLICATIONS

UNVENTED ATTICSUNVENTED ATTICS



Overall RequirementsOverall Requirements
Lesson No. 5:Lesson No. 5:

Quality Assurance Quality Assurance 
is Importantis Important













LESSONS LEARNED:

OOPS…



LESSONS LEARNED:

LOTS OF WASTED CAULKING

Caulk where not necessary = Wasted time and money.Caulk where not necessary = Wasted time and money.



HOW TO GET MORE INFORMATIONHOW TO GET MORE INFORMATION

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


