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Challenges applying sectional, sampling, or wall assembly testing methods

Stephen Wong, P.Eng.
Principal, Building Science Engineer

Building Envelope Airtightness Quantification
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• Is this the right testing approach for this project (Specs, SOR, Memos)?
• How are we applying and interpreting these tests results?
• Understanding can help avoid:

 -Liability of misrepresentations (assemblies represents BE)
 -Risk of misinterpretation (false passes/fails)
 -Costly re-testing 
 -Losing faith on test approach

• Who needs to understand?
• Developers, owners
• Designers, architects, engineers, consultants
• Builders
• Authorities Having Jurisdictions, Building/Code Officials
• Commissioning Agents
• Testers

Understanding the Validity and Repeatability of 
Airtightness Results
 



The Standards:
 Building Envelope Airtightness

ASTM E-779
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US Army Corps of Engineers
(USACE)

ASTM E-3158



Whole Building

The high-rise is treated as one zone

Preparation is simpler

Distribute testing equipment

No pressure neutralization required



Building Envelope Airtightness testing

• Fans pressurize/depressurize 
the entire building 
(at multiple pressure setpoints)

• Measure pressures

• Calculate airflows

• Calculate air leakage rates 
based on building enclosure 
area (or volume)

Whole Building Envelope

photo: Efficiency Matrix



Wall Assembly Airtightness?
Can we make a direct interpretation on Envelope Airtightness based on measuring an Assembly Airtightness?  
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ASTM E-783

Intended for Windows and Doors



The Standards:
Wall Assemblies’ Airtightness

ASTM E-283

Fenestrations
(Laboratory)
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ASTM E-783

Fenestrations
(Field)

ASTM E-2178

Materials

Photo: The Construction Specifier



Wall Assembly Airtightness?
Can we make a direct interpretation on Envelope Airtightness based on measuring an Assembly Airtightness?  
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ASTM E-779

Intended for Whole Building Envelope Airtightness

e.g. 0.4 CFM/ft2 @ 75 Pa

ASTM E-783

Intended for Windows and Doors

e.g. 0.1 CFM ft2 @ 300 Pa (NAFS AW performance)



Compartments

Sectional method (vs Whole Building)
Multiple mobilizations (vs Single mobilization)



Compartments

Sampling method
Multiple mobilizations (vs 
Single mobilization)



Partial Building Airtightness?
“Compartmentalized” test

 – How is this compartment airtightness being quantified and evalulated?
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Wall 

Airtightness Test

photo: Efficiency Matrix



Partial Building Airtightness?
“Compartmentalized” test

– How is this compartment airtightness being quantified and evalulated?
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Single Floor (alone)

Airtightness Test

photos: Efficiency Matrix



Pressure Neutralization

Theory:
Leakage is only measured across areas with 
pressure differential – True or False?



Partial Building Airtightness?
Reality Vs Theoretical/Expectation
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Floor-by-Floor 
Approach Unit-to-Unit

Approach



Partial Building Airtightness?
Theory – Pressure Neutralization Testing Approach

 – Are testers’ non-standardized approaches becoming more innovative? Or becoming misleading?
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Floor-by-Floor 
Approach Unit-to-Unit

Approach
photos: Retrotec



Partial Building Airtightness?
Data uncertainties and inaccuracies largely unrecognized - ASHRAE research paper (RP-4275) 
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Partial Building Airtightness?
“Compartmentalized” test

– How is this compartment airtightness being quantified and evalulated?
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Single Floor  (pressure-neutralized)

Airtightness Test
photos: Efficiency Matrix



Partial Building Airtightness?
Empirical data - High Degrees of Data uncertainties and inaccuracies can be largely unrecognized
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Floor Re-tests

(varying interior compartmentalization and preparation)

Various Floors, but same Floor Plate

(pressure –neutralizing repeatability issues)



Partial Building Airtightness?
What do standards say about testing a portion of a building?
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USACE
Keywords: “require higher level of experience and engineering” which on the 
surface appears to suggest it could be possible, until you truly understand the 
requirements and caveats:

ASTM E-3158
• Keywords: “monitor” and avoid “any extraneous air movement between 

different zones”, which ASHRAE research paper (RP-4275) claims “isolating 
[floor] from its neighbor was found to be impossible” (attached)



Partial Building Airtightness?
Data uncertainties and inaccuracies largely unrecognized – Empirical data

March 29, 2024 Building Enclosure Science and Technology 20

Expectation

n = 0.45 to 0.8

Reality

n = -0.11



Partial Building Airtightness?
“Compartmentalized” test

– How is this compartment airtightness being quantified and evalulated?
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Floors (alone)

Airtightness Test

Floors  (pressure-neutralized)

Airtightness Test

photos: Efficiency Matrix
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• Simply checking off a box – just get a number?
• Are the lines becoming blurred on what’s an acceptable standard test approach?
• Is the number accurate?
• Is the number misleading? 
• How is this number applied or evaluated? 

• Could the results be misrepresenting the whole building?
• Could owners, developers, builders be misled on BE issues or lack thereof?

• Are AHJs, Buidling/Code officials aware of quantification issues?
• What are the risks and liabilities on design and construction?

• Does re-testing have to be performed?

• Better understanding and discussions with stakeholders on its limitations 
• Understand the data to determine its validity
• Understand the results to determine its accuracy/repeatability

Partial Building Airtightness 
Test Results



Thank You
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Get in touch

National institute of Building Sciences
1090 Vermont Avenue NW, Suite 700
Washington, DC 20005
(202) 289-7800
nibs@nibs.org

Stephen Wong, P.Eng.
swong@morrisonhershfield.com
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