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Building Air Tightness Requirements 

Code Requirements for Commercial and 
Multifamily Building Air-Tightness Testing 

 
 

Presented by: 
Francisco Reina, CPHC, PHIUS+. 

Building Science Specialist 
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Agenda 

• Background on Airtightness 
– Code Requirement 
– Compliance Matrices 
– Air Flow Dynamics 

• Materials, Assemblies, Systems 
– Airtight Drywall Approach? 

• Common Issues 
– Design 
– Construction 

• Air Barrier Testing 
– Test Data & Reporting 

• Diagnostics 
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City of Fort Collins Ordinance 
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Why Air Barriers? 
• Energy conservation 

– Reduce heating and cooling loads 
– EPACT 2005 / EISA 2007 

• 30% reduction over ASHRAE 90.1-2004 by 2012 
• Net zero by 2030 (Executive Order 13514) 

• Mechanical System Sizing/Operation 
– Designing / Modeling Infiltration Loads 

• Moisture and mold control 
– Water vapor transport via air movement  
– Very costly to remediate 
– Politically volatile  

• Pollutant transport (IAQ) 
– Example: TEMF facilities - Fumes 

• Microclimate Conditioning 
• Sound/Acoustics 
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• Multifamily Protocol 

• Based on Unit Surface Area 

• Unit Envelope Area = 2,880ft2 

Air Barrier Requirements 

Allowable Leakage Rate = 0.30 cfm/ft2 @ 50-Pascal 

Allowable Leakage = (0.30 cfm/ft2)(2,880 ft2) = 864 CFM 

6 sides of 
the box! 
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• Small Commercial Alternative  

• Based on Volume 

• ACH50 = CFM@50Pa x 60(min/hr) / Volume 

Air Barrier Requirements 

Allowable Leakage Rate = 3ACH @ 50Pa 

Allowable Leakage = 8,100 x 3ACH50 / 60(min/hr) = 405 CFM 

6 sides of 
the box! 
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ACH@50 vs. CFM/FT²@50 
ACH 3

ALR (cfm/ft2) 0.3

x (ft) GSF (ft2) ACH50 (cfm) CFM/Ft250 (cfm)

0 0 0 0

1 1 0.05 1.8

2 4 0.4 7.2

3 9 1.35 16.2

4 16 3 29

5 25 6 45

6 36 11 65

7 49 17 88

8 64 26 115

9 81 36 146

10 100 50 180

11 121 67 218

12 144 86 259
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Sources of DP 
There are 3 main sources of DP: 

Stack 
Pressure 

Mechanical 
Pressure 

Wind 
Pressure 
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Compartmentalized Air Leakage 
• Reducing Driving Force and Pathway 
• Infiltration & Ventilation - Francisco & Palmiter 1994 
• Replaces Whole Building Testing 
• 20% of units – one of each type & equally sampled on 

each floor 
• Failure – Retest until passing, plus additional two. 
• Surface area location & percent of air leakage 
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What is an air barrier? 

• Materials: 0.004 cfm/ft2 @ 75 Pa 

• Assemblies: 0.04 cfm/ft2 @ 75 Pa 

• Whole Bldg: Varies by Building Type 

• Big Picture 

Materials  Assemblies  Systems 

ASTM E 779 / USACE / IGCC / 
GSA P100 / City of Fort 
Collins / Etc. 

ASTM E 2357 ASTM E 2178 
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What qualifies as an AB material? 

• Self-adhering membranes 

• Some Building Wraps 

• Fluid-applied 
waterproofing / air barrier 
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What qualifies as an AB material? 

• Precast & Cast-in-place 
Concrete 

• Extruded Polystyrene (XPS)  
or Foil Faced 
Polyisocyanurate Rigid 
Insulation 

• Polyethylene Film 
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What qualifies as an AB material? 

• Glass & Metal (storefronts / 
curtain wall / fenestrations) 

• Fully adhered roof 
membranes (TPO, EPDM, 
Modified, Built-up,  etc.) 

• Fully Adhered Butyl or 
Modified Asphalt 
Underlayments 
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• Pre-Engineered Metal 
Buildings? 

• Spray foam (closed cell, 
medium density, 3.5” 
thickness minimum, with 
max 2” lifts)? 
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What about CMU? 
• Uncoated concrete block has an air permeance 

of 0.4 to 1.2 cfm/ft2 @ 75-Pa (100-300 times 
the requirement of 0.004) 

• Fluid-applied air barrier coating, self-adhering 
membranes, spray foam or other air barrier 
materials should be used over CMU to qualify 
as an air barrier. 

• What about fully grouted or painted (test 
results)? 
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What about vented roofs? 
• Solution  Design the plane of air tightness to be at the uppermost ceiling. 

Roof is still vented, and 
air tight barrier is 
maintained at ceiling. 
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Airtight Drywall Approach to 
Compartmentalization? 

• Exterior / Interior Gypsum Sheathing (min. 
5/8”) 
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Airtight Drywall Approach to 
Compartmentalization? 

• Exterior / Interior Gypsum Sheathing (min. 
5/8”) 

Detail Images: Building Science Corp 
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Airtight Drywall Approach to 
Compartmentalization? 

• Exterior / Interior Gypsum Sheathing (min. 
5/8”) 

Detail Images: Building Science Corp 
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Airtight Drywall Approach to 
Compartmentalization? 

• Connections Inflexible 

• Not Continuous 

• Is a Sacrificial Layer 

• Doesn’t Minimize the Number of Penetrations 

• Is Not Vapor Intelligent (Exterior Condition.) 
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Typical Design Issues & Omissions 

– Air barrier limits and area not on drawings 

– Properly locating the air barrier limits 

– Insufficient information in specifications or 
drawings 

– Critical detailing areas 

– Missing & impractical details 
(Constructability/Construction Sequencing) 

– DOR omitted from any responsibility on MF 
Testing Protocol. 
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Detailing Common Walls 
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Unit Pathways – Metal Framed & 
Concrete Decks 

• Top Wall Plates at Attic 
Interfaces 

• Discontinuities at Common 
Walls 

• Deck Flutes? 
• Through-Floor Penetrations 
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Unit Pathways – Metal Framed & 
Concrete Decks 

• Wall Penetrations 
• Plumbing / Electrical / 

Mechanical? 
• Through-Floor Penetrations 
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Unit Pathways – Wood Framed & 
Wood Decks 

• Vented Attics 
• Shed Roofs 
• Partition Wall Interface to Attic 
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Unit Pathways – Wood Framed & 
Wood Decks 

• Cantilevers 
• Soffits 
• Bottom of Wall 
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Buildings Tested in “Closed” Condition 
ASTM E 1827 
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Units Tested in “Closed” Condition 
Mortgage Industry National HERS Standards, 

Item 802.2 
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• Testing per Mortgage Industry National 
HERS Standards, Section 802 

• Multipoint recording (8 points between 
60Pa – 15Pa) (802.4 & 802.6) 

• One direction (positive or negative 
pressure) 

• Software Compliant with ASTM E 779-
10, Section 9 

• Equipment Calibration (802.9) 

Air Barrier Testing 
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Test Data & Reporting 
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Failure to Plan, is a Plan to … 
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Air Tightness Testing Diagnostics 
• ASTM E1186:  Standard Practices for Air Leakage 

Site Detection in Building Envelopes and Air 
Barrier Systems 
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Question &  
Answer 

Francisco Reina 
freina@pieglobal.com 

http://www.lantz-boggio.com/web/_projects/MS-VandenbergHall-ProjectPage.php

