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Trending 
Toward Tighter 
Buildings

JUNE 1, 2022

Denali Jones, P.E. 
Associate, Senior Project Manager

Welcome!

We are recording. 

 Some FAQs:
 You will get a follow-up email regarding how to access the 

recording and a pdf of slides.
 If you need a completion certificate for self-reporting or 

EPP and/or AIA or AIBC credits, please follow the link in the 
chat box to let us know.

 Please use chat for housekeeping questions.

 Please use Q&A box for questions for the speaker.
 We will break at the end for questions.
 Use upvote feature to let us know what you’re most curious 

about!

More questions? Please contact us at 
events@learnbuildingscience.com.
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Denali Jones

ASSOCIATE, SENIOR PROJECT MANAGER

Denali’s work is focused new buildings projects, working 
closely with design and construction teams to help identify 
key performance issues early and provide practical 
solutions to building enclosure challenges.

Regarded as an industry expert at air leakage testing, 
Denali has extensive experience conducting whole-building 
air leakage testing on large buildings and has led 
numerous training seminars throughout North America. He 
works closely with code officials to develop and improve air 
leakage testing procedures and has contributed to several 
national air leakage testing protocols and standards. He 
also supports air leakage testing efforts throughout all RDH 
offices.
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Laverne Dalgleish

EXECUTIVE DIRECTOR

Laverne works to champion energy conservation in 
buildings while educating the building owners and 
designers about the benefits of energy conservation such 
as durability, comfort, reduced maintenance, reduced 
HVAC equipment costs and the positive impact on the 
environment.

Mr. Dalgleish educates building owners and designers on 
the benefits of effective and working air barrier systems in 
buildings. This education mission includes working with 
standards development organizations, training and 
education groups, government policy departments, and 
quality assurance program developers for the construction 
industry. Mr. Dalgleish was the key developer of the ABAA 
Quality Assurance Program for the installation of air barrier 
systems in buildings.

O ur Vision + Core Values
We make buildings better 
through the integration of 
science, design and construction 
expertise.
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240+ staff

9 offices

Projects across North 
America

Focus on building 
science

& building enclosures

© RDH Building Science, Inc. 2021

All rights reserved. No part of this presentation may be 
reproduced or transmitted in any form by any means, 
electronic, mechanical, photocopy, recording, or other 
without prior written permission. 

For permissions to use this content, email 
onlinelearning@rdh.com.

Disclaimer

This material is intended to be used for reference, continuing education, and 
training purposes only. Neither RDH Building Science, Inc., nor the persons 
presenting the material, make any representation or warranty of any kind, 
express or implied, with regard to whether the material is appropriate for, or 
applies to, any specific project circumstance or condition.

Applicable and current laws, codes, regulations, standards and policies, as 
well as project and site-specific conditions, procedures and circumstances 
when applying the information, details, techniques, practices and procedures 
described in this material. 

Education for Professionals
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Today’s Agenda

 Airtightness & building science
 Air barrier testing basics & current code requirements
 Importance of quality assurance & training
 Testing data – what trends do we see

Why Airtightness Matters

 Unintended air infiltration and exfiltration through the enclosure directly impacts:
 Energy consumption – heat loss and gain
 Indoor air quality – pollutants, wildfire smoke
 Building durability – condensation, water ingress, mold & decay
 Occupant comfort – thermal and acoustic
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Poll Question:
Where do you primarily 

practice or operate?

What Air Barriers Control
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Where Airtightness Matters

Air Barrier Testing

 Induce a pressure difference 
across a surface

Measure flow required to induce 
that pressure difference
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Material
 ASTM E2178

Must be less than 0.004 cfm/sf at 75Pa 

Assembly
 ASTM E2357

Must be less than 0.04 cfm/sf at 75Pa
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Window/Door
 ASTM E783/E283

 Can be adapted for walls in the field

Whole-building airtightness testing
Airflow In = Airflow Out

18

19



6/2/2022

10

Whole-building airtightness testing
Airflow In = Airflow Out          Air Leakage Rate (cfm/ft²)

𝐴𝐶𝐻௱௉ ൌ  
𝑄௱௉
𝑉

Airtightness Metrics

Air Change Rate
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Airtightness Metrics

𝑞∆௉ ൌ  
𝑄∆௉
𝐴

 Normalized Air Leakage Rate

Chat Question:
Have you ever been 

involved in a large-scale air 
leakage test?
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History of Airtightness in WSEC
• 2009

• Defines & requires an air barrier
• Air barrier must be tested – goal is 0.4 cfm/sf but not required to 

pass

• 2012
• Similar to 2009, but need to pass at 0.4 cfm/sf
• Failed test requires an investigation, explanation, and attempt to seal 

leaks

• 2015 – Same as 2012, but with 0.3 cfm/sf

• 2018 – Big changes

2018 WA State Energy Code
• Required to meet 0.25 cfm/sf

• If tested leakage rate is greater than 0.25 but not greater than 
0.40, conduct visual inspection & seal leaks to the extent 
practicable, then provide report to owner and code official

• If tested leakage rate is greater than 0.40 cfm/sf – seal leaks and 
retest the building as needed until 0.40 cfm/sf or less is achieved
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How Are We Doing?
• Lots of data from testing in WA

• 200+ buildings tested
• More than 15,000,000 sf of enclosure area tested

• Median result: 0.217 cfm/sf

• Tightest: 0.025 cfm/sf

• Leakiest: 0.886 cfm/sf

• Sortable by:
• Test date
• Occupancy type
• Air barrier type (walls)
• Enclosure area

2012 WSEC 2018 WSEC
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Quality Assurance
Design
 Specify the right materials

 Review all the details (look for what is missing)

 Construction
 Use experienced (certified/accredited) contractors & installers

 Review submittals & shop drawings (by others?)

 Mockups

 Regular site visits (deficiency logs)

 Testing

Mockups & Preliminary Testing

28

29



6/2/2022

15

Data Trends

Loose Sheet Applied 
Membrane – Taped Joints 
& Strapping

Sealed Gypsum Sheathing 
– Sealant Filler at Joints

Liquid Applied 
Sealants/Membranes

Self-Adhered vapor 
permeable membrane

Self-Adhered vapor 
impermeable membrane

Curtainwall, window-wall 
& glazing systems

Mass Walls
(concrete)

Sprayfoam
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Takeaways
• Almost all buildings passing at 0.4 cfm/sf threshold

• Multifamily is generally leakier

• Mechanically attached sheet approach generally leakier

Do sheet applied systems appear leakier because 
they are mostly used on multifamily projects? 

Or
Do multifamily projects appear leakier because 

most of them use sheet applied air barriers?
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Challenges with 
multifamily testing

 Intent: measure unintended 
leakage through air barrier 
systems, while isolating intentional 
openings (HVAC) from the test

 Reality: exhaust vents are almost 
always the largest single source of 
leakage

 Can only be sealed effectively from 
outside

Difficult to access 

Challenges with multifamily testing
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Challenges with multifamily testing

Challenges with multifamily testing
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Case Study:

Mid-rise Wood Frame

Market Rate Apartments

Mechanically attached air 
barrier

 Low-slope Roof

 Individual Unit 
Kitchen/Bath/Dryer Venting
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RANGE HOOD VENTING

BLOWER DOOR TEST RESULTS & DIAGNOSTICS
`
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Takeaways
• Main cause of larger positive leakage than negative is exhaust strategy 

(multifamily)

• Mechanically attached sheet approach is not inherently leakier under positive 
pressure

• Best approach for multifamily testing – seal everything from the exterior

• Other factors with multifamily
• Often lower budget
• Often lower oversight
• More variability in quality of trades & GCs

Brief History of Airtightness in IECC
• 2009 & Prior

• Requirements for fenestration
• Generic language about air sealing

• 2012
• Defines & requires an air barrier
• 3 different compliance paths – materials, assemblies, or testing (0.4 

cfm/sf)

• 2015 – Similar to 2012

• 2018 – Similar to 2015, but with C406.9
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More Widespread Adoption
• Many jurisdictions are considering adding testing requirements

• CA, OR, NY, CO, UT, Toronto, others

• Some hesitancy around the testing itself
• Will there be enough qualified technicians to perform the testing?
• Can we test really large buildings?
• Will the people running the tests be qualified?
• What happens if the test fails?

Whole Building Airtightness 
Program
• First ever ISO 17024 compliant 

certification program for 
airtightness testing

• Pilot program rolled out in March

• 5-day intensive course with 
mockup testing

• 3 more classes this year

• Essential for larger adoption of 
testing
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rdh.com
Learn more at

@RDHBuildings

RDH Building Science

Discussion 
+ Questions

Contact Us

rdh.com/contact-us 

Learn Building Science has 
learning opportunities including 
continuing education credit 
opportunities. Check out the 
website for live events, guides, 
courses, and more!

learnbuildingscience.com 

RDH Technical Library

Free resources are available on 
our website, including building 
enclosure articles, conference 
papers, presentations, research 
reports, quick guides and 
technical bulletins.

www.rdh.com/technical-library/
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More Continuing 
Education Credit 

Opportunities
Check out these new 
products!

54


