
Best practices for Air Barriers in Cold Climates 

Design Issues for Cold Climates: 

This document will outline many of the best practices in designs, site conditions, 

installation, testing and verification for air barrier installations in cold and artic climate 

conditions. 

Achieving airtightness requirements in 

buildings in cold climates can pose huge 

challenges to designers, contractors, 

manufactures, and owners. In order to 

understand the challenges of achieving air 

tightness requirements, one needs to 

understand some of the site conditions, 

environmental conditions that directly 

impact the construction process of the 

structure. 

Design details: 

Buildings that are located in northern and arctic climate zones must to be able to 

support the weight of heavy snow loads. Therefore, the roof truss systems must have 

sufficient carrying capacity to support these weights. There is also the need to address 

the design requirements for high winds and extremely low temperatures. 

It is also critical that there is sufficient continuous insulation that has been properly 

installed on all areas of the structure to reduce heat loss in the roof, walls, and floors. 

For much of the year in these climate zones the outside temperature is very cold 

compared to the inside temperatures. The air inside these buildings can have significant 

amounts of moisture laden air that can make its way 

through these areas and condense in the walls and roof. 

Therefore, the air barrier and insulation need to be 

continuous and have sufficient “R” value to reduce the rick 

of condensation.  

Having a properly installed continuous air barrier on ALL 

sides of the building prevent warm moist air from escaping 

through these critical areas and condensing in the walls 

and roof assemblies. Warm moist air that escapes and 

condenses in these are will cause extreme damage to the 

structure as well as promote mold growth, poor indoor air 

quality.  

  



Site Conditions: 

In northern climate zones there are numerous challenges with constructing buildings in 

climate zones that have permafrost 

under the buildings proposed location. 

After the building is constructed there 

is a strong possibility that the ground 

under the building will thaw and result 

in the building shifting from this. To 

assist in preventing the ground from 

thawing under the building the areas 

under the building will require 

sufficient insulation to prevent the 

thawing from occurring. Large multi 

story building should not be 

constructed on permafrost. 

To help prevent the ground from thawing under the 

newly constructed building the design needs to 

include sufficient high-density ridged insulation that 

can support the weight of the structure. This insulation 

will also reduce the heat transfer from the floors in the 

building.  

When the ground is prepared properly and the 

foundation is properly installed, the buildings ability to 

shift from frost is greatly reduced and the integrity of 

the air barrier is must easier to maintain. Shifting 

ground conditions under the building can result in 

significant air and water leakage. 

Site ground preparation: 

In many areas of the north there are considerable areas where centuries of decaying 

vegetation have resulted in unstable ground 

conditions. These unstable soil conditions 

have to be removed where the foundation is 

being installed. The area should be 

completely removed down to hard pan or bed 

rock if at all possible. The foundation area 

should then be filled with gravel and 

compacted until these areas meet the 

engineered specifications to support the 

building.  

  

Sinking ground under the building from ground thaw 

Damage on building 

from sinking ground 

under the building 

https://www.greenbuildingadvisor.com/article/making-healthier-greener-foam-insulation


Material choices: 

When all of the substrate has been 

constructed you can now begin to install 

the continuous air barrier on the building.  

Choosing the correct air barrier materials 

and system to be used for the on the 

building is critical. 

The system needs to be able to function 

under extreme temperature conditions 

without failing.  

Most air barrier manufactures have materials and systems that can meet the needs of 

building that are constructed in the arctic and other northern climate zones. 

To research the materials or systems that you would like to use on buildings in the north 

and arctic climates you can go to the ABAA (Air Barrier Association of America) 

website. The website location for ABAA approved systems is: 

http://www.airbarrier.org/technical-information/evaluated-assemblies-2/ 

In this location you should be able to locate and research any air barrier material or 

assembly that will meet your needs. 

 

 

 

The Construction and Installation process: 

The following portion of the document addresses some of the concerns and issues to be 

considered when designing and installing air barrier assemblies for buildings on cold 

climates.  

http://www.airbarrier.org/technical-information/evaluated-assemblies-2/


Sequencing: 

Having the various trade organized in such a way to allow for the proper installation of 

the air barrier is critical. The roof should 

be on the building and dried in to prevent 

water and or snow from getting into the 

wall cavities during construction. 

Electricians, plumbers and window 

installations should follow the installation 

of the air barrier. When other trade make 

holes in the air barrier it is critical that 

these areas are repaired prior to the 

exterior insulation and cladding are 

installed. As an example: Electrical 

conduits mounted on the exterior of the 

building prior to the installation of the air 

barrier must be removed to allow for the proper installation of a continuous air barrier. 

Installation Practices: 

It is critical that the installation of the air and water barrier be done by qualified air 

barrier installers. The ABAA has a SQAP (Site Quality Assurance Program) that 

requires all installers to be certified to install 

air barrier assemblies. The installers are 

required to be certified in the type of system 

that is specified for the project. Each certified 

installer can then have up to five registered 

installers that would assist in the installation 

of the air barrier assembly. These registered 

individuals are required to work under direct 

supervision of a certified installer. The 

certified installers are then required to 

conduct daily testing and inspections of the 

installed system for that day. These individuals will then document the results of the 

daily inspection on a “Daily Job Site Report” and submit 

the report to the General Contractor or representative. 

Installer qualifications: 

Certified Installers: 

ABAA-certified installers have a minimum of 3000 hours in 

the discipline in which they are certified. They are required 

by the SQAP to install the systems in compliance with the 

manufacturer’s installation guides and project 

specifications. 

Electrical conduits will need to 

removed prior to installing the air 

barrier 



Tenting & Heating: 

It goes without saying that tenting and 

heating can be quite expensive. However, it 

is highly recommended that the structure is 

tented and heated during the installation of 

the air barrier assembly in cold climate 

zones. Tenting and heat will allow the project 

to proceed at a much great pace than if it is 

not tented and heated. Tenting and heating 

will allow for most of the trades to work at a 

great level of proficiency as well as allowing 

for the various systems to be installed on 

schedule. Tenting and heating will also allow for the use of other materials to be used 

that require warmer temperatures when being installed. It will also allow faster curing of 

primers and fluid applied systems. 

One of the greatest benefits to tenting and heating is the reduction of condensation in 

the walls during construction. This alone can save much unforeseen damage from 

moisture, mold, and structural damage that can quickly occur when walls become wet.  

If the budget will allow the building to be tented and heated, the exterior insulation and 

cladding systems can be installed at a much greater level of production and efficiency. 

This will also prevent condensation from occurring in the wall assembly during 

construction.  

If the heat is turned off and the tenting removed prior to the exterior insulation being 

installed, the wall can and most likely will still experience condensation and possibly 

structural damage.  

 

  

Structural damage from frost lifting 

the building during construction 

Structural damage from frost lifting 

the building during construction 



Primers: 

If primers are required for the installation of the air barrier system, the primers must be 

able to be installed at the low temperatures on the site. Most manufactures have 

solvent-based primers that can be applied at low temperatures. All primers need to be 

applied in an even, consistent amount and completely cover the substrate. 

Primers require a significant amount of time to flash off or cure prior to the application of 

a self adhered membrane. If the installer rushes this process, the results can be very 

damaging to the continuity of the air barrier. When the installer applies the membrane 

too soon it can result in fish-mouths, delamination 

and air leaks throughout the entire installation. In 

colder climates the cure time for most primers or 

adhesives can be greatly extended. It is a very 

common mistake that many installers make when 

applying primers and membranes.   

The repairs to a mistake like this can be 

extremely high. If the substrate is grass faced 

wall board and the air barrier installation has 

numerous fish mouths and delamination, the 

entire exterior wall boards may have to be 

removed and replace in order to properly repair 

the damage. If the contractor tries to remove 

the affected areas, he will ultimately end up 

removing some of the glass face paper on the 

exterior gypsum. Any boards that this occurs 

on will have to be removed and replaced. 

Cutting and patching the affected areas will not 

solve the problem in most cases. The 

membrane has trapped the uncured remaining 

solvents in between the membrane and the 

glass faced wall board. When the sun heats 

the wall or the outside temperature get warm 

enough, the remaining solvent want to 

vaporize, expand and escape from between 

the two surfaces. The expanding gases have 

enough power to push the membrane off the 

wall and create more fish mouths and 

delamination of the membrane. 

The installers need to know exactly what they 

are doing when they are installing these types 

of systems to prevent this from happening.   

Numerous fish mouths & delamination from 

rushing the primers 

Numerous fish mouths & delamination from 

rushing the primers. Cutting & patching did not 

work 

Numerous fish mouths & delamination from 

rushing the primers 



Can’t see air leaks! 

Holes in the air barrier will allow air and 

water to infiltrate and exfiltrate through 

them. Many contractors do not understand 

the principles of an air barrier assembly. 

When the air barrier is covered with the 

insulation and exterior cladding system, the 

leaks and holes are all hidden. The building 

will start to experience the damaging 

results from these numerous holes almost 

immediately.   

You cannot see air leaks without specialized equipment. You can detect air leaks using 

infrared cameras which detect heat loss through an air leakage location.  

 

You can also 

pressurize or 

depressurize the 

building and use 

tracer smoke to 

physically see the 

air leakage 

locations. This 

type of testing is 

done with the use 

of a blower door. 

Infrared thermography is often used as well with a blower 

door to see where the air leakage locations are. 

 

 

 

 

 

 

 

 

 



ASTM E1186 Testing: 

Additionally, you can detect air leaks with a bubble gun testing device during the 

installation of the air barrier system. This type of testing is 

done under the ASTM E 1186 test method. This device is used 

to locate smaller air leakage locations. This device is used by 

an air barrier installer during the installation process. The 

installer checks for leaks at “T” joints and seams in self 

adhered membranes, service penetrations, various fasteners 

such as brick ties and anchors that have penetrated the air 

barrier.  

The installer applies a 

soap solution to the 

suspect areas and then 

places the detection gun over the area. The 

technician then pulls a trigger on the device which 

causes the device to suck air out of the clear 

acrylic chamber. This lowers the air pressure in the 

chamber and causes bubbles to occur if there are 

any air leaks. 

  

 

 

 

 

 

 

The bubble gun can also be used in the field of the wall to detect air leaks in the actual 

membrane. As an example, if the air barrier installer did not apply sufficient fluid applied 

material to meet the manufacture’s specified 

thickness for a fluid applied system the 

technician can check to see if the membrane 

leaks air by applying the soap solution and 

testing the suspect areas. 

   

Numerous bubbles inside the clear acrylic 

dome from air leakage through the membrane 

Installer applying soap solution to test fastener 

for air leaks 

Installer testing fastener for air leaks 



ASTM E783 Standard Test Method for Field Measurement of Air Leakage Through 

Installed Exterior Windows and Doors 

There are other types of test methods that 

can be employed during construction to 

detect air leaks around windows and doors. 

This type of testing is done under the ASTM 

E 783 test method.  

The technician installs a temporary chamber 

over a window and seals it to the wall 

surface. The chamber has a clear acrylic 

window in the face of it to allow the technician 

to see what is happening in the test area.  

The technician then depressurizes the 

chamber and injects synthetic smoke into the 

chamber and visually checks to see if any 

smoke is leaking through any locations in the window.  

 

1. Scope 

1.1 This test method provides a field procedure for determining the air leakage rates of 

installed exterior windows and doors. 

1.2 This test method is applicable to exterior windows and doors and is intended to 

measure only such leakage associated with the assembly and not the leakage through 

openings between the assemblies and adjacent construction. The test method can be 

adapted for the latter purpose, provided the potential paths of air movement and the 

sources of infiltration and exfiltration can be identified, controlled, or eliminated. 

1.3 This test method attempts to create and given set of natural environmental 

conditions. There is a strong possibility that the test method or the test apparatus may, 

by virtue of their design and use, induce air leakage that does not occur under natural 

environmental exposure. 

 

 

 



Significance and Use 

5.1 This test method is a standard procedure for determining the air leakage 

characteristics of installed exterior windows and doors under specified static air 

pressure differences. 

 

5.4 Rates of air leakage, as determined by this test method may be affected by: the age 

or physical condition of the test specimen; the type or quality of installation; the care 

exercised in the attachment of the test apparatus and the determination of extraneous 

leakage; and the actual conditions to which the test specimen is exposed beyond those 

imposed by the test method, that is temperature, relative humidity, wind impingement, 

etc. Consideration must be given to the proper selection of test specimens, the choice 

of appropriate test technique (when a choice is given within this test method), and the 

proper use and interpretation of the results obtained from this test to minimize the effect 

of these conditions. 

5.5 Rates of air leakage, as determined by this test method may include air leakage that 

does not occur during normal operation and exposure, or that does not contribute to the 

overall air leakage for the structure. Air may be supplied to or exhausted from wall 

cavities or adjacent construction, or may bypass interior or exterior trim or components 

in a manner not experienced during normal operation or exposure. Care must be taken 

to prevent such leakage from occurring, or consideration must be given that such 

leakage may have occurred during the test. 

5.6 This test method addresses the issue of air leakage through the high pressure face 

of the test specimen only. Air leakage from the adjacent wall cavity through sill, head, 

and jambs of the window frame is considered extraneous air leakage and, therefore, not 

a component of the measured specimen air leakage. Such extraneous air leakage 

through the perimeter frame of the test specimen can be a significant source of air 

leakage into, or out of, the building if the frame is not sealed against air infiltration from 

the adjacent wall cavity. 

 

  



Qualifications of inspectors/auditors 

The individuals that are conducting on site inspections of the air barrier installations 

need to completely understand the requirements of an air barrier assembly. There are 

numerous air barrier assemblies available for use in all structure including cold climate 

zones. Air barrier assemblies can be severely damaged during the construction phases 

of the building due to weather conditions such as frost, wind, ultra violet degradation, or 

damage by other trades. The inspection process must take into consideration what if 

any affects the environment has played in damaging the installed system. Individuals 

that have not been properly trained to inspect these systems can easily overlook critical 

issues that can cause immediate and lasting damage to the structure. 

 

Certified Auditors: 

When the specification for the project includes the ABAA SQAP, the installation is also 

inspected by an ABAA-certified auditor at various 

levels of completion throughout the installation.  

The auditor is required to provide the General 

Contractor or their representative with a “Post 

Audit” report before they leave the construction 

site. This abbreviated report is designed to provide 

the GC and the air barrier contractor with a brief 

summary of the findings during the audit. This 

meant to allow for any current issues to be 

addressed and not allow the construction schedule 

to be adversely affected until the official report is submitted. 

Comprehensive Audit reports: 

The auditor then provides a highly detailed report of the installation within five business 

days from the date of the audit. The official audit report is then distributed to the 

architect, general contractor, manufacturer of the air barrier system and the air barrier 

contractor.  

If there were any deficiencies identified during the audit, the air barrier contractor would 

have to repair any and all deficiencies that were identified by the auditor at their own 

expense. 



Blower Door Test considerations in Cold 

climates for high performance buildings: 

ASTM E3158 

Whole Building air leakage requirements; 

Buildings that require whole building air 

leakage tests and comply with the high 

standards for air leakage must be tested in 

compliance with the ASTM E3158 standard. 

ASTM E3158 test method is used to determine 

air leakage locations in buildings, the 

equivalent leakage area as well as the air 

changes per hour for the building. 

It is imperative that the installation of the air barrier system be installed by trained 

certified installers. These installers must inspect and test daily to ensure the installation 

has been done in compliance with the manufactures and project specifications. There 

are numerous areas that require special attention during the installation to ensure that 

air will not leak through these locations. 

If any of these locations are not properly air sealed during the installation is will be very 

difficult to repair the areas after the exterior insulation and cladding have been installed. 

Whole building air leakage testing is typically conducted when the building is completed 

and ready for occupancy. In some cases, the entire exterior of the building envelope 

had to be removed to repair the air and water leakage locations. These types of repairs 

are completely avoidable if the installation had been completed in compliance with the 

manufacture’s installation guidelines and project specifications. 

Standard Test Method for 

Measuring the Air Leakage Rate of a Large or Multizone 
Building1 

Partial Scope 

1.1 This standard test method provides a quantitative 

field test procedure and calculation method for 

assessing an air leakage rate using a fan-induced 

pressure differential(s) across the building envelope, 

generated by blower doors or equivalent 

equipment. 

1.2 Building setup conditions in accordance with 

defining the test boundaries appropriate for testing 

the envelope’s air leakage are defined in this test 

method. 

1.3 Procedure to determine the air pressure 

boundaries of the test envelope to be tested are 

provided in this test method. 

1.4 This test method applies to all multizone and 

large building types and portions or subsections 

thereof. 

1.5 This test method defines three test procedures: 

multipoint regression, repeated single point, and 

repeated two-point air leakage rate testing. 

1.6 This test method allows for testing the test 

envelope in a pressurized condition, a depressurized 

condition, or in both conditions and averaging the 

results. 

1.7 This test method applies to an air leakage rate 

specification with a reference pressure greater than 10 

Pa (0.04 in. 

WC) and not greater than 100 Pa (0.40 in. WC). 

 

ASTM E 3185 test method 



Some of these common leakage areas: 

 

Roof to wall: 

Windows & doors 

Penetrations & terminations 

Foundations & walls 

Different wall systems 

Interior walls or roofs adjacent to 

exterior wall spaces 

Walls, floors and roofs across 

construction joints 

Service penetrations such as 

electrical, gas, plumbing and 

ventilation ducts. 

 

 

 

 

Interior air barriers common leakage locations include: 

Lighting and electrical receptacles and switches are common areas that will allow air to 

leak into walls and ceilings and attics. Fans and ducts for dryers are common leakage 

locations. These areas have to be properly sealed to prevent air leakage.   

 

  



Condensation during construction: 

Condensation in the walls and roof can often occur during the construction process. To 

minimize the chances of this occurring the type 

of heating system that is used to heat the 

structure can have a significant impact on the 

amount of moisture that is generated. The 

contractor should choose a heating device that 

send the exhaust gases to the exterior of the 

building.  

 

 

 

 

Handling & storage of materials: 

All air barrier materials need to be stored in compliance with the manufacture’s 

recommendations. Fluid applied materials can NOT be allowed to freeze. Primers and 

fluid applied air barrier materials 

that are allowed to freeze must not 

be used on the project. Therefore, 

it is highly recommended that a 

heated storage facility or container 

be situated on the construction site 

that remains heated at all times 

while materials are being stored in 

them. 

In cold climate zones sudden and 

prolong snow events can frequently occur. Construction materials that are left 

unprotected on the construction site can be quickly buried in deep snow.  

  

Exhaust gases to the exterior of the 

building. 

Construction materials buried in snow. 

Storage containers on 

site. 



Material Types / options: 

Factory bonded fluid applied air barrier systems. 

Pre-applied fluid-applied synthetic permeable air/water barrier membrane is a 

monolithic, elastomeric membrane that is 

applied in a factory setting eliminating the 

inconsistencies and weather impact that can 

occur when applied in the field.  It is applied to 

the face of Glass-Mat Sheathing panels for 

above-grade wall assemblies to mitigate air 

infiltration and exfiltration as well as water 

penetration while remaining permeable to the 

passage of water vapor. The panels are 

installed with screws through the metal studs. 

The screw heads and board joints have to be 

sealed with the manufactures sealant after the boards have been installed. 

 

Factory bonded self adhered air barrier assemblies: 

Factory bonded self adhered board stock systems can be installed at very low 

temperatures. They can be installed as low as the installers are willing to work. The 

limitations for completing the installations are the lowest temperatures that the 

manufacture has for the application of the 

sealants. The panels are installed with 

screws through the metal studs. The 

screw heads and board joints have to be 

sealed with the manufactures sealant 

after the boards have been installed. 

 

 

 

 

 

 

 

 



Adhesive Backed Commercial Building Wraps: 

Adhesive back air barrier systems do not typically require an adhesive or primer to be 

used during the installation process.  The 

substrate needs to be completely free of all 

contaminates that would affect the 

adhesion of the membrane to the substrate. 

It is good practice for the contractor to 

consult with the manufacture to ensure at 

what low temperatures the membranes can 

be installed. 

 

 

When the temperature are too low to have 

good adhesion for these types of systems, 

it is good practice to prime the walls and 

allow the primers to flash off or cure prior 

to the application of the membrane. The 

membrane will then need to be properly 

rolled with an air barrier membrane roller.  

 

  

https://www.google.com/imgres?imgurl=https%3A%2F%2Fairvapourbarrier.com%2Fwp-content%2Fuploads%2F2017%2F12%2F3m3015c-1-1024x572.jpg&imgrefurl=https%3A%2F%2Fairvapourbarrier.com%2Fapplications%2F&docid=YPJuc79u6h9a8M&tbnid=JcDY9EKAHzGhhM%3A&vet=1&w=1024&h=572&bih=607&biw=1280&ved=2ahUKEwjzm4zg2OXmAhVBCc0KHbVfB10QxiAoBnoECAEQIw&iact=c&ictx=1


Self Adhered membranes: 

Many manufactures have self adhered 

membranes. There are many different 

types of  self adhered membranes 

available. Some of the traditional self 

adhered membrane have rubberized 

asphalt backing membrane material with 

a laminated polyethylene carrier sheet 

on the top side. On the back side of the 

rubberized asphalt material is a release 

paper that is removed during the 

installation process. The manufacture of 

these types of systems typically have 

high temperature, standard or mid range 

temperature and low temperature 

options for their materials. 

 Other types of self adhered membranes have a butyl back with a polyethylene carrier 

sheet on the top side with a polyethylene 

release paper on the reverse side. The 

polyethylene release sheet on the reverse 

side is removed during installation.  

 It has occurred on numerous occasions 

where the untrained installers have stapled 

these types of self adhered membranes to the 

substrate. These individuals where never 

trained on how to install these membranes 

and assumed they had to mechanically fasten 

them with the use of staples. The air barrier 

will not function as an air barrier unless it is 

continuous and properly sealed. 

 

All self adhered membranes require the installer to 

roll the membrane with a proper membrane roller. 

This greatly increases the adhesion of the membrane 

to the substrate.  

Release paper being removed during 

installation of the air barrier. 

Release paper NOT removed during 

installation of the air barrier. 



Thermal-fusible or Torch Grade membranes: 

Thermal fusible 

membranes can be 

installed at extremely 

low temperatures. 

They can be installed 

at these extremely low 

temperatures because 

they are heated to the 

melting point with a 

tiger torch. These 

types of membrane do 

not require primers to be installed because they are 

installed with heat. These types of membranes can be 

installed on roof assemblies or walls. The risk of fire is a concern on the project so great 

care is required to ensure no fire occurs. The installers that install these types of 

membrane need to be highly skilled in order to successfully apply the membranes.  

 

 

 

 

 

 

 

 

  

Torch grade or thermal fusible air barrier on 

application. 

Torch grade or thermal fusible air barrier. 



Fluid applied air barrier systems: 

There are numerous types of fluid applied 

systems available that can be installed during 

fairly low temperatures.  

Great care needs to taken when utilizing fluid 

applied systems in cold climate zone if they 

are used 

when the 

building is 

being 

tented and heated. If the heat is allowed to be 

turned off prior to the membrane being properly 

cured, this can result in the system freezing on the 

substrate and the affected areas will have to be 

remove and replaced. There have been 

circumstances where security personnel for the 

construction site have turned off the heat 

after the fluid applied air barrier was 

installed because it was deemed at safety 

concern. The newly installed fluid air barrier 

materials froze and had to be scrapped off 

and resprayed.  

Any fluid applied materials that were stored 

on site can freeze resulting in the waist and 

disposal of those materials. This can also 

result in an environmental issue when it 

come properly disposing of the cemicals. 

Any unused or damaged chemical products 

must be disposed of properly. They cannot be left in unprotected areas for other trades 

or workers to come in contact with. Any contaminated or unused chemicals shall be 

immeadiately removed from the construction site and store in a secure location until 

they are properly disposed of. 

  



Medium Density Spray Polyurethane Foam: 

Medium density spray polyurethane foam can be installed in all climate zone. It is one of 

the most universal insulating, air sealing, and 

vapor barrier materials available. 

The use of medium density spray polyurethane 

foam is widely used 

as an air, vapor, and 

thermal barrier on 

buildings in cold 

climate zones. This 

type of insulation 

can be applied to 

the interior of 

buildings as well as 

the exterior off the 

building. The ability 

to achieve an air 

tight building with 

medium density 

spray polyurethane 

foam when installed 

on the exterior of a 

building is not that 

difficult. The SPF installations are typically 

installed in conjunction with self adhered or 

fluid flash transition membrane installed at all 

penetrations. Transition membranes are also 

required at changes in plane, window and door 

openings, roof to wall connections, wall to floor and foundation to wall connections.  

Transition membrane are used to provide a durable seal in all of these locations. This is 

to ensure a durable seal due to contraction 

and expansion of the dissimilar materials 

and building shifting. The medium density 

spray polyurethane foam is then installed 

over the transition membranes and the field 

of the wall to provide additional sealing 

plus the thermal protection for the wall 

assembly and all other building 

components.  

 

Exterior application of SPF air barrier 

assembly. 

Exterior application of SPF air barrier 

assembly 

Connecting transition 

membranes to window 

extrusion of SPF air 

barrier assembly. 



Interior installations of Spray Polyurethane Foam: 

If the spray polyurethane foam is installed on the interior of the building, it is much more 

difficult to achieve air tightness requirements. 

Addition sealants are required at base plates, 

top plates, cripples or married studs, window 

and door headers, partition walls, electrical 

outlets, etc. Rim joists, attic and roof 

penetrations are all other areas of concern that 

will require special attention for sealing.  

 

 

 

 

When the installation of spray 

polyurethane foam is occurring, all 

installers are required to wear personal 

protective equipment or PPE.  

All other trades have to be far enough 

away from the installation to not be 

affected by the fumes during application. 

The area where the spray polyurethane foam is being sprayed is also required to be 

isolated from all other trades. If the spray polyurethane foam is being installed on the 

interior of the building, the area shall be ventilated to the exterior of the building so that 

no other personnel or trades are affected by the fumes during installation. Many spray 

foam contractors arrange to spray the foam after other trades have left the construction 

site for the day. This will reduce the risk of any other tradesperson being exposed to the 

fumes during installation.  

When the spray polyurethane foam has been installed and the fumes have been 

ventilated, it is completely safe for other trades and workers to work in the area.  

Air leakage locations after the SPF was 

installed. 

Interior application of SPF air 

barrier assembly 

Interior application of SPF air barrier 

assembly 



Insulated board stock air barrier systems: 

Insulated board stock air barrier assemblies are very popular for use in all climate 

zones. They are particularly suited for use 

in cold climate zones as well due to the 

fact that the boards can be installed at any 

temperature. The typical concerns for 

achieving an air barrier with an insulated 

board stock system is sealing all of the 

board joins and fastening locations. The 

limitations of the sealants, tapes and foam 

adhesives can be restrictive at low 

temperatures. Top and bottom plates will 

require sealing prior to the installation of 

the insulated 

boards 

The insulated boards have to fastened in compliance with 

the manufacture’s installation requirements. In some 

cases the wall studs have to have permanent angle 

bracing installed to prevent racking of the walls and 

potential building failure.  

The concerns that can arise for air leakage using insulated 

board stock is when the exterior cladding system is 

installed. If great care is not taken during the installation of 

the cladding system, damage to the boards can result 

when fasteners penetrate the boards and result in 

numerous leakage locations. Additionally, when other 

trades install electrical, plumbing, and other service 

penetrations through the boards, this can result in 

numerous air leakage locations as well. Sealing the 

boards to window and door extrusions needs to 

accomplished with the manufacture’s recommended tapes 

and sealants. 

  



Uninsulated Board Stock 

Exterior grade drywall can function as an air barrier material. To ensure the wall has a 

durable air barrier assembly 

that can resist air and water 

infiltration, the boards need to 

sealed at all board joints and 

fastening locations just as 

any other insulating or 

uninsulated boards require. 

The boards have to fastened 

in compliance with the 

manufacture’s installation 

requirements.  

The concerns that can arise 

for air leakage using board 

stock is when the exterior 

cladding system is installed. If 

great care is not taken during the installation of the cladding system, damage to the 

boards can result when fasteners penetrate the boards and result in numerous leakage 

locations. All fasteners are required to be sealed. If the cladding system contractor 

misses the studs during the installation process, the holes that the missed fasteners 

have made will need to be properly filled and sealed to prevent air and water infiltration. 

Similar to other board stock air barriers, when other trades install electrical, plumbing, 

and other service penetrations through the boards, this can result in numerous air 

leakage locations as well. Sealing the boards at these locations as well as making 

connections to window and door extrusions needs to accomplished with the 

manufacture’s recommended tapes and sealants. 

  



SIPS structural Insulated panels: 

Structural Insulated Panels or SIPS are widely used in cold climates. These systems 

can be installed at very low temperatures. Great care is needed to ensure the panels 

are fit together in an air tight manner.  

  

SIPS panels typically arrive at the jobsite precut to fit the dimensions of the building. 

The panels can be erected in a relatively 

short period of time with the use of a crane. 

These systems typically require an air barrier 

to be installed on the exterior of the building 

to protect the panels from incidental moisture 

from the exterior. They also require transition 

membrane to be installed at all penetrations 

such as windows, doors and the numerous 

service penetrations in the building 

envelope. It is good to remember that when 

you have a properly installed air barrier on 

the exterior of the wall assembly, you also 

have a water barrier to protect the wall. 



Insulated Concrete Forms or ICFs: 

Insulated Concrete Form systems are quite universal systems to install. These types of  

systems can be installed in very 

cold climates as well as any warm 

climates. It is important to 

remember that you cannot allow the 

forms to get snow in them during 

the construction phase. Allowing 

snow or water to get into the forms 

and then freeze is not acceptable. 

This will result in voids in the 

concrete and allow water and air to 

leak through the wall assembly. 

When the ICF forms have been placed on the footings of the building, they then need to 

be properly secure to be plumb, level and square. The pouring of the concrete is a 

crucial part of the installation.  

The concrete needs to be poured and vibrated 

to consolidate the concrete to prevent cold 

joints in the concrete inside the forms. If there 

are any areas where there are cold joints or 

segregated aggregate, these areas will allow air 

and water to infiltrate exfiltrate out of the 

building.                                   

 

ICF systems typically require an air and water 

barrier to be installed as well. When choosing 

the correct air and water barrier for ICFs, you 

need to remember that these are polystyrene 

insulated forms. If a contractor applies any 

solvent based materials over the forms, this 

will attack the polystyrene and eat it away. If 

this occurs, the “R” value can be reduced in 

any areas affected by this contamination.  

After the ICF forms have been filled with concrete 

and properly vibrated, they must be rechecked for 

plumb, level and square. If the walls are allowed to 

cure when they are not level, plumb and square, it 

will be impossible to straighten them after the 

concrete has set. ICFs can be installed to the full 

height of the building.   



Retrofits: 

Aerosol air barrier technology: 

Resent research & testing of aerosol air barrier technology 

has proven somewhat effective for use in existing buildings.  

The object of the research project was to validate an 

aerosol sealing application method for sealing building 

shells as a cost effective means to achieve the USACE 

tightness requirement for military facilities. The project 

involved a number of demonstrations on various building 

types and multiple climates to show the ability for the 

technology to be applied on a large scale. The results 

presented in the report are expected to facilitate the 

adoption of the aerosol sealing method for other DoD 

installations by providing a number of demonstrations on multiple building types in 

multiple climate zones.  

 

The typical process to air seal buildings with this 

type of technology is to completely cover everything 

in the building that you do not want any overspray to 

land on. The technician then installs a series of 

aerosol spray nozzles to spray a fluid air barrier material into the air. The building is 

then pressurized with the use of a blower door or series of blower doors. The technician 

would then turn on the aerosol spray equipment and let it run for a certain duration of 

time. The aerosol material then tries to escape through any air leakage locations in the 

building. As the aerosol material is escaping through the various holes in the building 

envelope, the aerosol material starts to fill in and seal the gaps and holes.  

Typical aerosol spray nozzles located in room 

Typical aerosol spray nozzle 

Aerosol sealing equipment setup 



Air sealing an existing building from the exterior: 

Air sealing existing buildings is most often effectively accomplished from the exterior of 

the structure. Removing the existing 

cladding system and preparing the 

substrate for the application of the air 

barrier can be time consuming. Having a 

clean, dry, and smooth surface free of 

any foreign materials is critical for the 

adhesion and durability of any air barrier 

installation.  

 

 

 

  

Removing exterior stucco cladding 

Removing exterior stucco cladding 

Rolling the installed self adhered membrane 

Preparing the old substrate  

Installation self adhered membrane 



Adding additional insulation  

Now that the exterior cladding is removed and the wall has a new air barrier installed, 

add as much insulation on the exterior of the building as necessary for that climate 

zone. If the choice of rigid insulation is made then all board joints and fastening 

locations as well as around any brick ties 

need to be sealed to maintain the designed 

“R” value. If the continuous insulation is not 

sealed, it will allow air to infiltrate into the 

insulation through the board joints which 

will reduce the “R” value. The ideal time to 

seal all board joints is during the installation 

of each board as it is being installed. Most 

rigid insulation manufactures have 

recommended expanding foam sealants 

and tapes to seal their rigid insulating 

boards. Expanding foam sealants are the 

recommended method to air seal all board 

joints. The use of tapes to seal insulated board joints is not recommended because the 

tape has no “R” value. If there are gaps between the insulation boards, they are 

required to be fully sealed with an insulating material such as the expanding foam 

sealant. If the “R” value is reduced because of air leakage into the insulation, the 

chances of condensation occurring in the wall cavity is greatly increased. The resulting 

damage to the walls can look like the 

walls have a water leak when in fact 

the moisture that is causing the 

damage to the walls is actually coming 

from the interior of the building. When 

warm moist air comes in contact with a 

cold surface it can condense and have 

numerous negative effects on the wall 

such as rot, corrosion, mold, structural 

damage and poor indoor air quality. 

The air barrier on the wall can be 

installed properly on the wall when 

these effects take place. This problem can occur because of insufficient “R” value, not 

air leakage.  

 

 

  



Thermal protection:  

Thermal protection is an important element for all buildings. However, sufficient thermal 

protection in cold and artic climate zone is even more 

critical. Continuous insulation is meant to provide the 

designed “R” value for buildings in a specific climate zone. 

If the insulation is not properly installed to provide a 

continuous thermal barrier, the foundation, walls and roof 

areas can greatly compromised. If the proper “R” value is 

not achieved, the insufficient thermal protection will result in 

excessive heat loss as well as condensation in the walls 

and roof.  

Insufficient insulation can also cause structural damage to 

foundation areas resulting in the building shifting and 

cracking. The air tightness of the building will ultimately be 

compromised if this occurs. 

 

 

Rigid insulation over self adhered 

membrane on walls 

Rigid insulation under slab and around 

footings 

Rigid insulation around footings 

Spray polyurethane foam 

on walls 

Rigid insulation under slab and around 

footings 



Conclusions:  

There are numerous air barrier assemblies available for use in cold climate zones. The 

design professional should consider the entire building envelope requirements when the 

building is being constructed in cold climate zones. They will need to consider the site 

conditions and weather conditions during and after construction. Additionally, they will 

need to address air barrier, insulation levels, snow and wind load requirements for the 

building. Window and door “U” values are highly important as well as how the air barrier 

is connected to all of these fenestrations. 

Meeting the air leakage requirements for the USACE is ultimately important. If the 

design professional includes the ABAA SQAP as part of the specification requirements, 

the quality of the installation will be greatly increased. If the air barrier is designed 

properly for the building and the installation done by an ABAA accredited contractor 

using the ABAA SQAP program, the contractor should easily meet and exceed the 

USACE air leakage requirements. 

Technical assistance: 

The ABAA provides numerous AIA accredited training events each year throughout the 

entire United States. These events can vary in length and topics to suit your needs. For 

more information on how to arrange for an AIA accredited learning event on air barriers, 

please call 1-866-956-5888 

The ABAA hosts numerous training events each year for the certification of contractors, 

installers, auditors, manufacture’s reps and Certified Air Barrier Specialist (CABS) 

In some states we have “Regional Advocates” that represent the ABAA for technical 

assistance and other building performance questions and concerns. 

Go to the ABAA website for more information regarding air barrier requirements in all 

climate zones. There is a tremendous amount of valuable technical information on our 

website regarding air barrier specifications, evaluated air barrier materials and 

assemblies. There are numerous research documents, technical study reports, quality 

assurance requirements, training events, and ABAA annual conference locations and 

dates.  

The ABAA website location is: www.airbarrier.org 

For personal technical assistance or any air barrier inquiry please call: 1-866-956-5888 
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