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Why is building enclosure air tightness important?

• Energy Savings

• Smaller more Efficient Mechanical Systems  

• Moisture Control

• Comfort

• Air Quality

• Building Life Expectancy
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How are projects meeting airtightness requirements?

• Passive House

• Energy Star  

• Building Enclosure Commissioning (NIBS, ASTM, etc.)

• Building Enclosure Consulting 

• Building Code Requirements

• Others

Building Enclosure Air Tightness Testing
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Materials

ASTM E2178-13, Standard Test Method for Air Permeance of Building Materials

Typical Allowable: 0.004 cfm/ft2 at 75 Pa (1.57 lb/ft2)

Assemblies

ASTM E2357-11, Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies 

Typical Allowable: 0.04 cfm/ft2 at 75 Pa (1.57 lb/ft2)

ASTM E283 – 04 (2012), Standard Test Method for Determining Rate of Air 

Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified 

Pressure Differences Across the Specimen

Typical Allowable: 0.06 cfm/ft2 at 300 Pa (6.24 lb/ft2)

Building Testing

Testing

This is where it can get tricky66.
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ASTM E779-10, Standard Test Method for Determining Air Leakage Rate by Fan 

Pressurization

• Multipoint Regression Method

ASTM E1827 – 11, Standard Test Methods for Determining Airtightness of 

Buildings Using an Orifice Blower Door

• Single Point Method

• Two Point Method

Typical Allowable Building Leakage:

Building Testing

• 0.4 cfm/ft2 @ 75 Pa (IBC, GSA)

• 0.25 cfm/ft2 @ 75 Pa (USACE)

• 0.10 cfm/ft2 @ 75 Pa (State of Utah)

• 0.6 ACH at 50 Pa (Passive House) or 0.05 cfm/ft2 at 50 Pa
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Building Testing

• May work for small buildings (residential); ACH will likely allow less leakage than cfm/ft2

• ACH is problematic when comparing small buildings to large buildings

• Volume to surface area ratio increases substantially as building size increases       

(ACH allows more leakage) 

• Materials and Assemblies tested based of surface area

• ACH does not affectively evaluate construction of large buildings

ACH (cfm/V) vs. cfm/ft2
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Testing Protocol

ASTM E779-10, Multipoint Regression Method

ASTM E779-10 Limitations: 

• Building preparation not clearly defined

• Test procedure is not clearly defined.

• Allows for testing at lower pressure ranges that are more susceptible to 

error due to weather events. 

• Allows data extrapolation (only requires 5 data points)

• Lack of clarity and guidance creates inaccuracy and issues with 

repeatability 
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Testing Protocol

USACE, Air Leakage Test Protocol for Building Envelopes

Provides clear guidelines for how ASTM E779 is performed:  
• Building preparation is more clearly defined

• Test procedure is clearly defined

• Requires positive and negative pressurization sets

• Defines acceptable induced pressure range

• Does not allow data extrapolation (10 data points and must measure ar 75 Pa)

• Defines acceptable ranges the correlation coefficient squared, r2, in addition to the pressure 

exponent, n

• Defines diagnostic procedures to help determine air leakage sites 

Just published6.

ABBA, Standard Method for Building Enclosure Airtightness Compliance Testing
• Similar to USACE, but further defines methods for testing 

• Includes multipoint regression, single point, and two point methods

• Is to become ASTM standard. ASTM E779 will likely be phased out in the future.
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Testing Protocol

• Wind

• Building prep

• Equipment issues



Test Preparation
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• Planning is imperative to ensure testing is a smooth process. Know what 

your getting into before you arrive.

• Create a test plan.

• Organize conference meetings. Don’t be afraid to suggest a site visit to 

walk the building a few weeks before testing. It is worth it in the end.

• Be sure to document responsibilities for all parties involved. This is 

not always included specification  



Test Preparation
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• Include General Building Description

• Contact Information:
• Testing Agency

• Owner/Owner’s Rep

• HVAC Representative

• Electrician

• General Contractor

• Architect



Test Preparation
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• Overview of Process

• Schedule and Timing

• General Contractor Responsibilities
• Site coordination

• Access

• Coordination with Subcontractors 

• Designer Responsibilities
• Define air barrier system boundary

• Provide boundary calculation 



Air Barrier System Boundary
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• Typically Defined by the Designer of Record

• Always review and verify calculation

• Should be within 5% - 10%

• Does designer understand concept of continuous air control layer?



Test Preparation
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• Document Allowable Leakage Rate

• Building Preparation
• HVAC Excluded vs. Included

• Interior Doors

• Ceiling Tiles

• Drain traps

• Elevators



HVAC Excluded vs. Included
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HVAC Excluded
Building Enclosure Area: 119,825 ft2

Performance: 0.137 cfm/ft2

HVAC Included
Building Enclosure Area: 119,825 ft2

Performance: 0.174 cfm/ft2

Over 4000 cfm of air leakage through dampers!



Test Preparation
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• Document Testing Agency Responsibilities
• Pre-Test Walk-Through

• Test Procedure

• Reporting

• Diagnostic Evaluation (IR and Smoke)

• Project Specific Notes:
• Door dimensions for blower door frame

• Perimeter isolated rooms

• Access limitations

• Etc.



Test Preparation
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• Provide Enclosure Area Calculation Guide



Does the test boundary make sense?
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BAD GOOD

Air Barrier System Boundary



Test Preparation
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• Provide Default Preparation Guide
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Building Description: Two-Story Police Department

Building Enclosure: Basis of Design

• Slab-on-Grade

� Air Control: Slab on Grade/Vapor Barrier Membrane

• Walls: Rain Screen Cladding, Fin Windows employed at punched wall openings.

� Air Control: Mechanically Fastened Membrane and Fenestration

• Roof Assembly: Vented Steep-Sloped Asphalt Shingle Roof 

� Air Control: Second Floor Drywall Ceiling

Building Enclosure Area: 37,036 ft2

Performance: 0.724 cfm/ft2 *(extrapolated from 35 PA)

Identifying Air Leakage Sites
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Building Description: Four-Story Apartment Building with Ground Floor Parking Space

Building Enclosure: Basis of Design

• First Floor Slab/Slab-on-Grade

� Air Control: Concrete Slab

• Walls: Rain Screen Cladding, Aluminum Windows employed at punched wall openings.

� Air Control: Mechanically Fastened Membrane and Fenestration

• Roof Assembly: Vented Low-Sloped Built-up Roof supported by Wood Deck

• Air Control: Fourth Floor Drywall Ceiling

Building Enclosure Area: 37,250 ft2

Performance: 0.541 cfm/ft2
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Building Description: Three-Stories; with Offices, Lecture Halls, Classrooms, Auditorium

Building Enclosure: Basis of Design

• Slab-on-Grade

� Air Control: Slab on Grade/Vapor Barrier Membrane

• Walls:  Brick Cavity Wall, Aluminum Windows at punched wall openings, and portions of Curtain Wall. 

� Air Control: Closed Cell Spray Foam in conjunction with Self-adhered Sheet and Fluid Applied Air Barrier 

Membranes at transitions, wall openings, penetrations, control joints, substrate transitions, etc. and 

Fenestration 

• Roof Assembly: Fully Adhered Single-Ply Membrane supported by Concrete Deck

� Air Control: Concrete Deck/Single Ply Membrane.

Building Enclosure Area: 216,300 ft2

Performance: 0.197 cfm/ft2 *

Test Boundary
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Single Zone Testing with Multiple Zones
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*Similar procedures can be used to perform partial building tests 

through beginning stages of construction or forensic investigation. 



Single Zone Testing with Multiple Zones
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Building Description: Single Story Visitor’s Center

Building Enclosure: Basis of Design

• Slab-on-Grade

� Air Control: Slab on Grade/Vapor Barrier Membrane

• Walls: Rain Screen Wall Assembly, Concrete, Window Wall,

� Air Control: Mechanically Fastened Membrane, Concrete, Fenestration 

• Roof Assembly: Fully Adhered Single-ply Membrane supported by Concrete Deck

� Air Control: Concrete Deck/Single ply Roof Membrane

Building Enclosure Area: 9,130 ft2



Single Zone Testing with Multiple Zones
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Single Zone Testing with Multiple Zones
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+75 PA

+50 PA



Single Zone Testing with Multiple Zones
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+75 PA

+75 PA



Single Zone Testing with Multiple Zones
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Additions



Troubleshooting
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Troubleshooting 
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• Testing with Relatively High Wind Speeds

• Solar and Rain Effects on Tubing



Troubleshooting 
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Building Description: Two-Story School 

Building Enclosure: Basis of Design

• Slab-on-Grade

� Air Control: Slab on Grade/Vapor Barrier Membrane

• Walls: Precast Concrete Wall Panels and Back-up Wall with Air Barrier Membrane  

� Air Control: Self Adhered Air Barrier Membrane and Fenestration

• Roof Assembly: Single-Ply Roof Membrane and IRMA supported by Concrete Deck

� Air Control: Vapor Barrier Membrane/ Waterproofing

Building Enclosure Area: 119,825 ft2



Troubleshooting 
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Troubleshooting 
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Troubleshooting 
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Building Description: 100 Year Old, 15 Story Office Building with 3 Basement Levels 

Building Enclosure: Basis of Design

• 1st Floor Slab:

� Air Control: First Floor Slab

• Walls: Stone Mass Wall with Wood Windows at punched wall openings

� Air Control: Stone and Fenestration 

• Roof Assembly: 

� Air Control: Mansard Roof Assembly with Terra Cotta Dormers, Built-up Roof Assembly, 

and Fenestration

Building Enclosure Area: 119,825 ft2



Troubleshooting 
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Troubleshooting 
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Troubleshooting 
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• Door openings may not always accommodate blower door frame.

� 100 year old door with offset hinge. 

� Added 3 hours to site time   



Troubleshooting 

49

Use graph to trouble shoot equipment and building conditions 

• Monitor fan pressures (Fan spinning backwards) 

• Monitor enclosure pressures

• Monitor interior building pressures



Troubleshooting 
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Interior Pressure and Stack Pressure Monitoring
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Stack Pressure Monitoring 
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Questions?



Adam Ugliuzza, P.E.

augliuzza@archtest.com

Phone 717.309.5305

icenter@intertek.com

www.intertek.com/building


