
The Process of 
Achieving an 
Airtight Homes

Where do we start?



Emmett Leffel  
❖ Certified  AHFC Rater

❖ ABAA Certified Air Barrier 
Auditor 

❖ ITC Level II Thermographer 

❖ Air Barrier Testing 
Professional

❖ Combustion Safety 
Specialist

❖ SOA Mechanical 
Administrator 

❖ SOA Plumbing License. 

❖UA Journeyman 
Pipefitter/Plumber

Emmett has traveled across the State of Alaska performing
building diagnostic on everything from Natatoriums in South
East Alaska to Groceries Stores in the Aleutians and energy
audits on residential and commercial audits across Alaska for
the last 10 years. Before becoming an Energy Professional,
Emmett worked in the heating and plumbing industry in the
interior of Alaska.

Speaker

www.alaskathermalimaging.com

http://alaskathermalimaging.com/Home_Page.html


Hoar Frost
@ Attic Knee Wall 

Exfiltration

Visible signs of exfiltration and building degradation



Ice

Attic Space

Bath fan

Moisture control and air barrier design 
are  also some of the most important 
durability measures necessary for an 
efficient home.

ducting

Gas
Meter



Ice damming is an obvious 
condition indicating air 
leakage and heat loss. It can 
amount to tens of thousand of 
dollars in damage: structural 
failure, water intrusion, 
damaged insulation, and even 
mold. 



Attic Bypasses are a principal air leakage 
pathway that are required to be sealed.



Air 
Barriers 
in Codes

 2012 International Energy Conservation Code cont’d 

 R402.4 Air leakage (Mandatory) – requirement for air leakage of 
the thermal envelope shall comply with the noted sections of 
this code. 

 R402.4.1 Building thermal envelope – requirement for sealing 
between dissimilar materials 

 R402.4.1.1 Installation - requirements of the thermal envelope 
(air barrier) shall be installed as per manufacturer’s instructions. 

 Table R402.4.1.1 Air Barrier & Insulation Installation

 R402.4.1.2. Testing - requirements for building envelope air 
leakage testing



IECC Airtight

Air Barrier 
System 
Commissioning

1. The building thermal envelope shall be constructed to      
limit air leakage in accordance with IECC requirements.

• Inspection by ICC Inspectors (AK only)

• Air leakage testing by Energy Auditors

2. Components of the air barrier and other required air     
sealing shall be installed in accordance with the 
manufacture’s instructions and the criteria indicated in 
IECC Table R402.4.1.1.

3. Whole Building Air Leakage < 4ach50 (BEES Amended)



What is Airtight

 IECC > 3 air changes per hour @50 Pascals Climate Zone 8

 AK BEES > 4ach@50 (w/ Mandatory Measures)

 Energy Star – 3ach50 Climate Zone 8 (w/ Inspection Requirements)

 DOE Zero Energy Ready Home – 2ach50 CZ-7

(w/ Inspection Requirements) – 1.5ach50 CZ-8

 Passive House – 0.6ach50 (w/ Inspection Requirements)

Source: http://jrzhomes.com



Air Sealing
Must Be 
Systematic.

Designed  Inspected Tested



Air Barrier Testing can be broke into 
Two Categories

Pre-Air Barrier 
Testing:  

Inspection & diagnostics

Final Air Leakage 
Testing: 

Compliance Verification



Higher Levels of Efficiency & 
Performance Require 
Higher Levels of Testing.



ABAA-Air barrier association of America 
incorporated in the State of Massachusetts in 2001

Material Performance:  
Air barrier materials must have an air 
permeance not to exceed 0.004 
cfm/ft2 @ 1.57 psf(75pa) when tested 
in accordance with ASTM E2178 
(unmodified). 
https://archive.airbarrier.org/materials/index_e.php

 Self-adhered Sheet Air Barriers

 Liquid Applied Membranes

 Medium Density Sprayed Polyurethane Foam (SPF)

 Mechanically Fastened Commercial Building Wraps

 Boardstock – Rigid Cellular Thermal Insulation Board

https://www1.eere.energy.gov/buildings/publications/pdfs/buil
ding_america/building_materials_property_table.pdf

Assembly Performance:  
Provide a continuous air barrier in the form of an 
assembly that has an air leakage not to exceed 
0.04 cubic feet per minute per square foot under a 
pressure differential of 1.57 pounds per square 
foot (0.04 cfm/ft2 @ 1.57 psf) when tested in 
accordance with ASTM E2357.  

The assembly shall 

 accommodate movements of building materials 
by providing expansion and control joints as 
required. 

 be capable of withstanding combined design 
wind, fan and stack pressures.

 Materials of the air barrier assembly shall not 
displace adjacent materials in the assembly 
under full load.

 allow for the relative movement of assemblies 
due to thermal and moisture variations, creep, 
and anticipated seismic movement. 

https://archive.airbarrier.org/materials/index_e.php
https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/building_materials_property_table.pdf


DETAILS -
CONSTRUCTION

- TESTING



TABLE 
R402.4.1.1
AIR BARRIER 
AND 
INSULATION 
INSTALLATION



https://www.energycodes.gov/sites/default/files/documents/BECP_Buidling%20Energy%20Code%20Resource%20Guide%20Air%20Leakage%20Gui
de_Sept2011_v00_lores.pdf



Energy Star 
Thermal 
Enclosure 
System Rater 
Checklist
• Fenestrations
• Insulation
• Aligned Air Barrier
• Thermal Bridging

https://www.youtube.com/watch?v=hb5LmY3Rj2o

https://www.youtube.com/watch?v=hb5LmY3Rj2o


ENERGY STAR® QUALIFIED HOMES

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST

SECTION 3. FULLY ALLIGNED AIR BARRIERS 6

At each insulated location noted below, a complete air barrier shall be provided that is fully 

aligned with the insulation as follows:   

• At interior or exterior surface of ceilings in Climate Zones 1-3; at interior surface of ceilings in 

Climate Zones 4-8. Also, include barrier at interior edge of attic eave in all climate zones using a 

wind baffle that extends to the full height of the insulation. Include a baffle in every bay or a tabbed 

baffle in each bay with a soffit vent that will also prevent wind washing of insulation in adjacent bays

• At exterior surface of walls in all climate zones; and also at interior surface of walls for Climate 

Zones 4-8 7

• At interior surface of floors in all climate zones, including supports to ensure permanent contact and 

blocking at exposed edge 8,9



ENERGY STAR® QUALIFIED HOMES

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST

SECTION 3. FULLY ALLIGNED AIR BARRIERS 6

3.1   Walls10

3.1.1   Walls behind showers and tubs

3.1.2   Walls behind fireplaces

3.1.3   Attic knee walls

3.1.4   Skylight shaft walls

3.1.5   Wall adjoining porch roof

3.1.6   Staircase walls

3.1.7   Double walls

3.1.8   Garage rim / band joist adjoining conditioned space

3.1.9   All other exterior walls



ENERGY STAR® QUALIFIED HOMES

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST

SECTION 3. FULLY ALLIGNED AIR BARRIERS  6

3.2 Floors

3.2.1 Floor above garage

3.2.2 Cantilevered floor

3.2.3 Floor above unconditioned basement or unconditioned crawlspace

3.3 Ceilings10

3.3.1 Dropped ceiling/soffit below unconditioned attic

3.3.2 All other ceilings 





3.1.1

No air barrier installed prior to tub 

installation.

Walls behind showers and tubs

Air barrier installed behind the tub.

B



3.1.1

Air barrier not sealed.

Walls behind showers and tubs

Air barrier sealed.

C





3.1.2

No rigid air barrier is installed behind 

fireplace.

Walls behind fireplaces

Rigid air barrier is installed behind 

fireplace.

B



3.1.2

Vent sleeve not completely sealed.

Walls behind fireplaces

Vent and air barrier sealed.

C







3.1.3

No rigid backing on knee wall.

Attic knee walls

Rigid backing installed prior to 

insulation.

B



3.1.3

Backing not air sealed prior to 

insulation.

Attic knee walls

Backing air sealed prior to insulation.

D





3.1.4

Rigid air barrier not installed to hold 

insulation in place.

Skylight shaft walls

Rigid air barrier is installed to hold 

insulation in place.

A





3.1.5

No air barrier between porch attic and 

conditioned space.

Wall adjoining porch roof

Air barrier is installed prior to porch attic 

framing.

A





3.1.6

No air barrier installed under staircase.

Staircase walls

Air barrier installed under staircase.

Picture taken from house looking into 

attached garage.

B





3.1.8

Gaps without insulation and not properly 

sealed.

Garage rim / band joist adjoining 
conditioned    space

Band is properly insulated and sealed.

C







3.2.2

No air barrier is present between 

cantilever and conditioned space.

Cantilevered floor

GOOD PIC OF PROPERLY BLOCKED 

CANTILEVER

A





3.3.1

No air barrier is present between the 

dropped ceiling/soffit and the attic.

Dropped ceiling/soffit below 
unconditioned attic

Air barrier is present between the 

dropped ceiling/soffit and the attic

A



3.3.1

Seams of air barrier not sealed.

Dropped ceiling/soffit below 
unconditioned attic

Seams and penetrations of air barrier 

properly sealed

B



Shafts, Chases, Soffits and Penetrations Shall be Sealed





ENERGY STAR® QUALIFIED HOMES

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST

SECTION 5. AIR SEALING

5.1 Penetrations to unconditioned space fully sealed with solid blocking or 

flashing as needed and gaps sealed with caulk or foam:

5.1.4 Bathroom and kitchen exhaust fans





5.1.4

Roughly cut hole that is larger than the 

fan making it difficult to seal..

Bathroom and kitchen exhaust fans

Cleanly cut and properly sized hole.

A







5.1.5

Non ICAT recessed light installed.

Recessed lighting fixtures adjacent to unconditioned space ICAT labeled 
and fully gasketed. Also, if in insulated ceiling without attic above, exterior 
surface of fixture insulated to ≥ R-10 in CZ 4 and higher to minimize 
condensation potential.

ICAT labeled recessed light with trim kit 

installed.

A









5.2.1

No foam gasket or air seal between sill 

plate and masonry foundation.

All sill plates adjacent to conditioned space sealed to foundation or sub-
floor with caulk. Foam gasket also placed beneath sill plate if resting atop 
concrete or masonry and adjacent to conditioned space.

Foam gasket installed between sill plate 

and foundation.

A



ENERGY STAR® QUALIFIED HOMES

THERMAL ENCLOSURE SYSTEM RATER CHECKLIST

SECTION 5. AIR SEALING

5.2 Cracks in the building envelope fully sealed:

5.2.2 At top of walls adjoining unconditioned spaces, 

continuous top plates or sealed blocking using caulk, foam, or equivalent material





5.2.2

Wall from above without top plate or 

blocking installed.

At top of walls adjoining unconditioned spaces, continuous 
top plates or sealed blocking using caulk, foam, or 
equivalent material

Blocking installed and air sealed instead 

of continuous top plate.

B





5.2.3

Top plate to drywall connection not 

sealed.

Sheetrock sealed to top plate at all attic/wall interfaces using caulk, foam, 
or equivalent material. Either apply  sealant directly between sheetrock 
and top plate or to the seam between the two from the attic above.

Construction adhesive shall not be used

Top plate to drywall connection sealed 

from attic with foam.

A



5.2.3

Top plate to drywall connection not 

sealed.

Sheetrock sealed to top plate at all attic/wall interfaces using caulk, foam, 
or equivalent material. Either apply  sealant directly between sheetrock 
and top plate or to the seam between the two from the attic above.

Construction adhesive shall not be used

Top plate to drywall connection sealed 

from attic with caulk.

A







5.2.4

Rough opening around window not air 

sealed

Rough opening around windows & exterior 
doors sealed with caulk or foam 23

Rough opening around window has 

been filled with backer-rod to air seal.

A



5.2.4

Fibrous insulation is not an air barrier 

and cannot be used to air seal openings.

Rough opening around windows & exterior 
doors sealed with caulk or foam 23

Rough opening around window has 

been filled with low-expansion foam to 

air seal.

B





Wall Systems

• 2 x Framed Code Build Construction

• EIFS Wall System

• Remote Wall System

• Integrated Wall System



EIFS Wall 
Systems &
Products

https://www.buildingscienc
e.com/file/3697/download?
token=4PZ6n0LU

https://www.buildingscience.com/file/3697/download?token=4PZ6n0LU


Fluid Applied Products



Remote Wall 
Systems

http://cchrc.org/media/REMOTE_Manual.pdf



Remote Wall

http://cchrc.org/media/REMOTE_Walls.pdf

http://cchrc.org/media/REMOTE_Walls.pdf


Integrated Wall 
Systems

http://cchrc.org/integrated-truss-walls/

http://cchrc.org/integrated-truss-walls/


http://cchrc.org/media/Atmautluak_Construction_Ma
nual2013.pdf

http://cchrc.org/media/Atmautluak_Construction_Manual2013.pdf


Poly-urethane 
Foam Wall 
Systems &
Products

https://www.sprayfoamsys.com/wp-
content/uploads/2016/02/IMG_2705-2.jpg

https://www.sprayfoamsys.com/wp-content/uploads/2016/02/IMG_2705-2.jpg


Poly-urethane Foam Products



https://constructioninstruction.com/video/aerobarrier-
overview-video/

New 
Innovated
Products

https://constructioninstruction.com/video/aerobarrier-overview-video/


Whole Building 
Air Leakage 
Testing is a 
Commissioning 
Test of the Air 
Barrier System

2014 Construction (Non-BEES Compliant)
2,665 sqft Floor Area

0.729



This builder did 
his home work.

If you don’t test 
it, You don’t 
know!

2018 Construction 
1885 sqft Floor Area



Thank you
Emmett Leffel

Alaska Thermal Imaging LLC

(907) 745-4332

office@akthermalimaging.com
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http://www.airbarrier.org/
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