
NEW COMPONENT CAPABILITIES 
HELP DELIVER 

HIGH-PERFORMANCE
BUILDINGS
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• Air Barrier/Air Tightness Refresher 
• Changing Requirements 
• The Exterior Air Barrier 
• Exterior Membranes for High Performance Buidings

Exterior Air Barrier Systems
Sheet Membranes for Air and Moisture Management



WHY DO WE NEED AIR CONTROL?
• Airtightness critical for all climates

– Indoor Air Quality
– Comfort for occupants
– Control condensation 

(summer and winter) 
– Energy waste
– Sound & Odor Transmission

Air Barrier/Air Tightness Refresher

Presenter
Presentation Notes
Why do we need air control?
Ensure good indoor air quality (avoid unknown leaks/paths through the enclosure – mold/contaminants)
We are not talking about suffocating the inhabitants.  We’re talking about reducing and/or eliminating uncontrolled air from entering our exiting our buildings.  We often hear the term sick building syndrome and the ensuing health issues such as asthema for the occupants.  By eliminating the passage of this uncontrolled air which picks up contaminants in the wall (from construction materials, mold spores, etc.), we make buildings and their occupants more healthy.  Windows can still be opened for fresh air and ventilations systems need to be put in place to bring filtered fresh air in and out of the building.
Comfort (reduce drafts and humidity problems in hot climates)
Condensation avoidance (warm humid air meeting cold surfaces in enclosure and condensing)
Energy Waste (avoid heat loss/gain) – its clear that we are wasting energy on AC if outside air is coming into the building and/or leaving the building uncontrolled.  Our current AC systems are engineered to be over-sized to assume significant amounts of air-leakage.  If we can reduce the air leakage and quantify it, we can also effectively downsize our HVAC systems.
Reduce sound and odor transmission

Can’t be too tight – mechanical ventilation must be taken into account and designed for separate from general building air-tightness





Things to Consider
• Requirements for an Air Barrier System

– Continuous (most important)
– Strong
– Stiff
– Durable
– Air Impermeable barrier (least important)
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Continuity – enclosures are 3D systems and continuity must take place through doors, windows, penetrations, corners, floor lines, etc.
Strength – must be able to transfer the full design wind loads to the structural system without jeopardizing integrity at connections, etc.
Stiff – reduce or eliminate deflections to the air control layer.  Must also be stiff enough so that deformations do not change the air permeability
Durable – resistance to the imposed stresses, movement, fatigue, temperature, UV exposure during construction must all be considered
Air impermeable  (least important) – The system as a whole is the most important.  Even peanut butter could qualify as an air-barrier.




Changing Requirements
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2015 IECC Air Barrier Requirements
Continuous air barrier required except in:
• Climate zones 2b
Air barrier requirements:
• Placement allowed

- inside of building envelope
- outside of building envelope
- located within assemblies composing envelope OR
- any combination thereof

• Continuous for all assemblies
• Joints and seams to be sealed
• Where objects are installed that penetrate the 

air barrier, make provisions to maintain the air 
barrier’s integrity



Changing Requirements for 
Airtightness NYC

Recent Updates/Code Changes in NYC  
- September 2014 - Passive House Standard is 

central to NYC Mayor’s plan to reduce carbon 
emissions 80 % by 2050

- January 2015 – NYC DOB requires Air Barrier 
Compliance Path noted on Construction 
Documents and TR 8 form. Air Barrier clearly 
shown on details or work permit may be denied.

- October 3rd 2016 - NYECC
- Commercial Buildings between 25,000 and 50,000 

square feet must conduct a blower door test (0.4cfm/sf or 
less) and buildings over 50,000 square feet must test or 
inspect each type of air barrier joint or seam. 

- Residential Buildings require that builders run a blower 
door test on new residential buildings to ensure a maximum 
air leakage of 3 ACH
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Passive House Air-tightness requirements of 0.6 ACH 50 being discussed in places like NYC (mayor De Blasio’s One City Built to Last Plan)



The Exterior Air Barrier
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Air Control: Air Barrier Systems
• Support 

– structure is anything 
that works

• Control continuity
– Rain control layer

• Perfect barrier
• Drained with gap
• Storage

– Air control layer
• Air barrier

– Thermal control layer
• Aka insulation, radiant 

barriers
– Vapor control layer

• Retarders, barriers, etc
• Finish 

– interior and exterior
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Fire Control may be needed
Sound Control optional

Presenter
Presentation Notes
Today we will focus on the air control layer.
We also have a Part II program that covers Thermal Control….but that’s saved for a later date.



Commercial Buildings: Often exterior air barrier is the most practical solution 

Presenter
Presentation Notes
In complex commercial buildings, exterior barriers are really the only practical solution for addressing air tightness of a building and helping to ensure optimum enclosure performance.



Why an Exterior Air Barrier? –
Continuity
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Interior Challenges:
Sequencing
Multiple Trades
Challenging Transitions
Post application penetrations by other trades (electrical, plumbing, etc.)
Accessibility after installation, also difficult to inspect

Exterior Benefits:
Sequencing a bit easier
Multiple trade involvement can be reduced – streamlined
Continuity can be easier (less challenging transitions)
Penetrations, typically fewer, still need to be addressed
Visibility and access a bit easier (inspection easier)



Wind Washing

Wind blowing through insulation
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Wind washing of insulation can have dramatic effects on the efficiency of that insulation.  If using an exterior air barrier system, there can also be a dramatic reduction in the reduced efficiency of insulation within a stud cavity.

Highlight how in this example, the air barrier is placed on the inside of the wall and not the outside/exterior
Although you may have a water resistive barrier on the exterior, if it is not intended to be an air barrier (and designed/installed as such), wind washing is likely to occur, reducing the thermal effectiveness of the fiborous insulation in the studs.  May very well create moisture problems as well.
Its nice to have an air-tight wind breaker for your wool sweater on a cold wet and windy day.




High Performance Exterior 
Membranes:
Fully Self-Adhered 
Vapor Permeable 
Open Joint Rain Screen
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Fully Self Adhered Vs. Mechanical 
Fixed
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Emphasis here is on how mechanical fixed WRBs may not serve as the best air-barrier products.
Unlike self adhered or fluid applied “air barriers,” mechanically fixed housewraps are not continuously affixed to the structure.  
During wind pressure gusts, “pumping” of the membrane can take place (between the fixings) allowing air to get around the wrap.
Wind pressures also put stress and strain on the mechanical fixings.  Long term performance is unclear

To help improve success, tapes should be used at joint conditions and rigid exterior insulations can help to reduce the impact of “pumping” on the wraps.




 Perforated plastic sheet
Low perm, very low water resistance

 Meltblown
Only fibers
High perms, low water resistance

 Microporous film between spunbond fabrics
High perms, low to high water resistance

 Coating on substrate
Low to high perms, high water resistance

Vapor Permeable Polymeric WRBs



Example Microporous Film

0.79 mil
20µm (0.02 mm)



Air Tight, Vapor Open – When to Consider?



South Mountain Company - Martha’s Vineyard, MA

Presenter
Presentation Notes
Southmoutain – martha’s vineyard – Marc Rosenbaum



r. John Straube Guest House - Ontario, CA
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Presentation Notes
John Straube Home.



The Lofts Project – Famingdale, NY

Presenter
Presentation Notes
The Lofts Project – Farmingdale, NY



Open Joint Cladding





Clark University – Worcester, MA



7 Commonwealth Ave – Boston, MA

Presenter
Presentation Notes
1037 Commonwealth Avenue Boston


	New Component Capabilities Help Deliver �High-Performance�Buildings�
	Slide Number 2
	Why do we need air control?
	Things to Consider
	Changing Requirements
	2015 IECC Air Barrier Requirements
	Changing Requirements for Airtightness NYC
	The Exterior Air Barrier
	Air Control: Air Barrier Systems
	Slide Number 10
	Why an Exterior Air Barrier? – Continuity�
	Wind Washing
	High Performance Exterior Membranes:�Fully Self-Adhered �Vapor Permeable �Open Joint Rain Screen� �
	Fully Self Adhered Vs. Mechanical Fixed�
	Slide Number 16
	Slide Number 17
	Air Tight, Vapor Open – When to Consider?
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

