
Efficiency Vermont is a Registered Provider with The American 
Institute of Architects Continuing Education Systems (AIA/CES).  Credit(s) 

earned on completion of this program will be reported to AIA/CES  for 

AIA members.  Certificates of Completion for both AIA members and 

non-AIA members are available upon request. 

 

This program is registered with AIA/CES  for continuing professional 

education.  As such, it does not include content that may be deemed 

or construed to be an approval or endorsement by the AIA of any 

material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product.   

 

Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation. 

 



Learning Objectives  

By the end of this program, participants will be able to: 

¶ Understand the importance of air tightness in building enclosures. 

¶ Understand the importance of vapor control in building enclosures. 

¶ Understand how to successfully achieve an air-tight enclosure. 

¶ Learn how to successfully address vapor control in building enclosures. 

 



Course Evaluations  

In order to maintain high-quality learning experiences, please access the 
evaluation for this course by logging into CES Discovery and clicking on 

the Course Evaluation link on the left side of the page. 



Foam-Free High Performance 

Building Enclosures 
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Why foam free? 
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Credit: The Graduate, 1967, MGM 
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Credit: Environmental 
Building News 

Woods Hole, MA 2011 

Dangerous Toxic ingredients 
Unacceptable fire accelerant 
Global warming potential 
Installation problems 
Unreliable performance 
 
 

(See Foam Fails series on our blog.) 



We have choices: 
 

Insulations:   
cellulose, mineral wool,  

cellular glass, fiberglass, cotton 
 

Air & vapor control layers:  
sheathings, membranes 

 

Adhesives:  
tapes, caulking 
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[ŜǘΩǎ ƻǇǘƛƳƛȊŜ these options and do better. 
More robust. 

More resilient. 
More sustainable. 

Higher performance. 
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An evolution in high performance 

1. Water control 

2. Ever greater air control 

3. More resilient vapor control 

4. More robust thermal control toward thermal bridge 
free  

---------------------------------------------------------------- 

5. More tolerant of cold and wet job site conditions 

6. More predictable and durable 

7. Greater cost control. 

8. More sustainable ŀƴŘ άƎǊŜŜƴέΦ 
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Air Control Progression 
(factor 15) 
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Historic:                                   
5 ACH50 

2012 IECC                                   
(zones 4-8):                              
3 ACH 50 

US Bldg Science:      
1.5 ACH 50 

Passive House 
Certification:               
0.6 ACH 50 

Passive House 
Goal:                               

0.3 ACH 50 



Credit: Building Science Corporation 
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ÅSecond only to water 
control. 

ÅDisproportionately effects:  

ïIndoor air quality: control the 
air to control the quality 

ïComfort: drafts are uncomfortable 

ïAir transported wetting: a 
bigger liability than diffusion 
wetting 

ïHeat loss/thermal bypass 

 

Air Control 



Thermal Bypass Diagrams 

Credit: Mark Siddall, Building Green Magazine 
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Thermal bypass describes heat loss that gets around 
intended thermal insulation, including:  
windwashing, air infiltration , and convective loops. 

Fraunhofer Institute, Stuttgart Germany 

Thermal Performance of Leaky vs. Air-tight enclosures:    

Factor of 4.8 



Joe Lstiburek:  

άAir-sealing both sides of the wall is 
more important than the fluffing of the 
insulation in the cavityΦέ  
Building Science Camp 2012 

14 



Even in foam based enclosures 

Spray foam, foam boards, and SIPS:  must seal both sides   

Credit: Building Science Corporation 
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So make airtight inboard & outboard. 



Next, the priority is vapor control. 
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ÅPoorly insulated walls are often heated dry. 
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ÅWell built assemblies dry through vapor 
diffusion.  όƻǊ ǘƘŜȅ ŘƻƴΩǘ ŘǊȅύ 



ά¸ƻǳ ƴŜŜŘ ǘƻ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ōǳƛƭŘƛƴƎ 
will get wet, somehow, at some point 
in time. Stuff happens. So you need a 
moisture-ǘƻƭŜǊŀƴǘ ŘŜǎƛƎƴΦέ  
Anton TenWolde, physicist at the U.S. Forest Products Laboratory via GBA post 
Are Dew Point Calculations Really Necessary  
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Drying capacity  

>  

[unanticipated] Moisture stress  

= 

Freedom from damage 



Stuff happens. 
So, help the drying. 
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Work with the dominant vapor drive. 
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Outside Inside 

#2 Vapor 
retarding/variable.   
How variable? 

 #1 Vapor open 

Drying In 

Wetting from  
Outside 

Wetting 
from Inside 

Cold/Mixed Climate 

Drying Out 
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