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Air Barrier Systems 

•  Requirements for Airtightness are coming 
•  ASHRAE 189-2009 
•  ASHRAE IAQ Guide 
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Airflow Control: Why 

1.  Comfort and Health 
–  Drafts 
–  Odors, particles, gases 

2.  Moisture control 
–  air leakage condensation  

3.  Energy  
–  Heat transferred with air 

4.  Sound 
5.  Required by some codes 

If you can’t enclose air, 
you can’t condition it  
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Air flow requires 
• Pressure difference 
• Hole 
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Problems with Pressurization 

•  Cant pressurize lobby in tall buildings in cold
 weather! 
– When it is 20F outdoors, 4.5 Pa/storey:  
–  ten stories = 45 Pa (0.2 in wc) 
– Zero pressure at grade = massive exfiltration at

 roof, significant energy penalty 
•  Cant pressurize by sizing fans in design 

– Must know leakage first 
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Air Leakage Condensation 

•  Controlling interstitial condensation is a major
 reason to control airflow 

•  If moist air contacts cool surface: Condensation
 occurs 

•  When 
–  winter: cold outside surfaces 
–  summer: cold inside surfaces 

•  Damaging airflow direction:  
–  cold weather inside to outside 
–  warm weather outside to inside 
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Cold Weather Air leakage “issues” 
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Air Leakage
 Condensation at
 top stories 
• Wind + 
• Stack + 
• (Rain) 
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Air Barrier Systems 

•  Function: to stop airflow through
 enclosure 

•  ABS can be placed anywhere in the
 enclosure 

•  Must be strong enough to take wind
 gusts (code requirement) 

•  Many materials are air impermeable, but
 most systems are not airtight 
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Air Barrier Systems:Requirements 

•  Continuous 
–  primary need, common failure 

•  Strong 
–  designed for full wind load 

•  Durable 
–  critical component - repair, replacement 

•  Stiff 
–  control billowing, pumping 

•  Air Impermeable  
–  (may be vapour permeable) 
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Air Barrier :  
What 

•  Continuity & 
Strength are 
the key issues 
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From ASHRAE 189.1-2009 

Air Barrier Requirements 

•  Air impermeability 
– Material:  0.02  lps/m2 @ 75 Pa 
– Component: 0.2  lps/m2 @ 75 Pa 
– Building:  2.0  lps/m2 @ 75 Pa 

•  Building requirement most important for
 energy, interior RH, IAQ 

•  Component requirement may matter for air
 leakage condensation control 
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0.004 cfm / ft2 at 0.3” wg  

0.04 cfm / ft2 at 0.3” wg  

0.4 cfm / ft2 at 0.3” wg  

Measuring Airtightness 

•  Targets (GSA, Army Corp, ASHRAE 189) 
•  Measured using ASTM E779 (usually) 
•  May use building airhandler if flow can be

 measured accurately 
•  Buildings up to 800 000 sf have been tested

 to date 
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Infiltration test 
ASTM E779 
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Air Barrier Examples 

– Drywall, caulked/sealed/gasketed 
– Exterior sheathing 
– Sitecast or Precast concrete 
– Spray foam insulation 
– Fully-adhered roofing membranes 
– Steel sheets 

•  All need careful joint sealing! 
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Spray/Trowel Applied Air/water 

•  Semi-permeable 
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Spray Applied 
Vapor Impermeable 
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Details 

•  Air & water & vapor 
transition membranes 
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Insulation, Air barrier, WRB 

•  Fully adhered air barrier drainage plane and insulation 
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•  Drainage plane/air barrier 
•  Format 

–  Sprayed on 
–  trowel applied 
–  Sheet applied 

•  Desirable Attributes 
–  Self sealing  
–  Fully adhered 

Commercial 
Air-Water Barriers 
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Example applications 
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Science Press book  
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Roof 
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From upcoming Building 
Science Press book  

Pumping Airflow and Adhered Membranes 

•  Membrane is continuous and airtight but … 
–  It may not control airflow if not fully adhered or

 supported 
–  E.g. roofing, housewraps, poly 
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Parapet Continuity 

Roof in Motel: Bigholes 
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Big Holes: Leakage above ceilings 
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Bigholes 

Problem: 
Filter 
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Conclusions 

•  Air Barrier Systems will become mandated
 or required 

•  Mechanical engineers need to manage
 pressures better 

•  Knowing airtightness allows for better
 mechanical system designs 
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