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Introductions



Four Control Layers

THERMAL

AIR

WATER VAPOR

WATER



Methodology - airtightness
what is the function of the air barrier?



What rides on air?

Air Barrier

Water Vapor

Heat

Pollutants

Sound

Fire

multiple functions



How does water vapor move?



Decoupling Air & Vapor Control

AIR BARRIER VAPOR RETARDER
Convection Diffusion

AVB?
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Decoupling Air & Vapor Control

AIR BARRIER VAPOR RETARDER
Convection Diffusion

A VB?
VR?



TABLE R402.5.1.1

A system of materials and components that are connected 
continuously around the interior or exterior of the building

con·tin·u·ous:    
forming an unbroken whole; without interruption



Choosing Materials 



Air Sealing Details



Air Sealing Details

½” Zip Sheathing Structural 
w/ Taped Seams

*Primary Air Barrier



Define then Design

Step 1:

Define the enclosure 
boundaries.

Step 2:

Draw a line around the 
enclosure without taking pen 
from paper.



Define then Design





Ductwork

Ductwork directly connected to 
the exterior requires: 

• Air Control Layer
• Thermal Control Layer
• Vapor Control Layer

(consider it an “extension” of the assembly)



Balanced Mechanical Ventilation



Sharon Libby Eyerly

Walsh Construction Co. Quality Director

25 Years!

Started in 1999 with the mission of addressing 
moisture related issues common in multi-family 
building at the time

Continued to respond to owners’ needs and goals of 
high-performance

Introductions



Non-profit / mission-based clients

• Limited funding

• Long term owners

• Healthy places to live

Owners provide the compelling vision

Task us with creating a high-performance building

Establish the project goals – airtight, durable, energy 
efficient, code compliant, Passive House, Net Zero, etc.

Introductions



Walsh’s Quality Program addresses:

• Durability

• Energy-efficiency

• Constructability

• Creating healthy places to live

• Meeting/exceeding high-
performance goals

Aligns well with Passive House principles

Introductions



Passive Projects:

Orchards at Orenco P1, PHI

Orchards at Orenco P2, Phius

DESC Hobson Place South, Phius

Mercy Greenbrae at Marylhurst Commons, Phius*

Terwilliger Plaza Parkview, Phius*
*Phius certification is in process

Certifications standard on most OR/WA projects:

Evergreen Sustainable Development Standard & 
Earth Advantage 

Other:

Net Zero, Living Building Challenge, LEED, Built Green

Introductions



What is an air barrier?

Air barriers are systems of materials used to control airflow 
in building enclosures. They typically completely enclose 
the air within a building. The physical properties which 
distinguish air barriers from other materials are the ability 
to resist air flow and air pressure.

Joseph Lstiburek, Building Science Corporation

RR-0403: Air Barriers

Preconstruction (Design) 



Where is the line of air control?

Air barriers keep outside and inside air out of the building 
enclosure. Air barriers can be located anywhere in the 
building enclosure—at the exterior surface, the interior 
surface, or at any location in between. In heating climates, 
interior air barriers control the exfiltration of interior, often 
moisture-laden, air. Whereas exterior air barriers control 
the infiltration of exterior air and prevent wind-washing 
through insulation.

Wherever they are, air barriers should be:
• impermeable to air flow
• continuous over the entire building enclosure
• able to withstand the forces that may act on them during 
and after construction
• durable over the expected lifetime of the building

Joseph Lstiburek, Building Science Corporation

RR-0403: Air Barriers

Preconstruction (Design) 



Where is the line of air control?

Interior vs Exterior

• Detailing

• Durability

• Sequencing of work

• Material transitions

Preconstruction (Design) 
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Where is the line of air control?

Preconstruction (Design) 

Whole Building Assemblies Details

Source: Carleton Hart Architecture PC



Where is the line of air control?

Whole Building

Preconstruction (Design) 

Source: 4EA, InSite Architects, Inc.



Where is the line of air control?

Assemblies

Preconstruction (Design) 

Source: Carleton Hart Architecture PC



Where is the line of air control?

Details

Preconstruction (Design) 

Source: Carleton Hart Architecture PC



Preconstruction (Design) 

Where is the line of air control?

ROOF

• Whole Building

• Pitched

• Flat

• Assembly

• Roof construction

• Roof/ceiling

• Transition, Terminations, Penetrations 

• Top of Wall

• Penthouse, Parapet

• Vents, Utilities, Shafts



Preconstruction (Design) 

Where is the line of air control?

WALLS

• Whole Building
• Simple or articulated
• Things poking out /
   attachments

• Assembly 
• Walls (and penthouse)
• Parapets
• Slab edges

• Transitions, Terminations, Penetrations
• Transitions between assemblies
• Windows, Doors, Storefronts
• Decks, Shades, 
• MEP



Preconstruction (Design) 

Where is the line of air control?

FLOOR

• Massing

• Continuity on all 6-sides

• Unconditioned spaces

• Assembly (assemblies)

• Construction type changes

• Slab / Elevated Slab

• Floor framing / Crawlspace?

• Transitions Terminations Penetrations

• Slab penetrations (elevated)

• Vaults

• Utility, radon venting, etc.



What is the line of air control?

MATERIALS

Air barriers are systems of materials used to control airflow 
in building enclosures. They typically completely enclose 
the air within a building. The physical properties which 
distinguish air barriers from other materials are the ability 
to resist air flow and air pressure.

Joseph Lstiburek, Building Science Corporation

RR-0403: Air Barriers

Preconstruction (Design) 

a. Roof Air & Vapor Barrier
b. Sealed Sheathing 
c. Windows
d. Transition membranes
e. Sealants
f. Storefront

a.

b.

c.

d.
d.

f.

Source: Carleton Hart Architecture PC



What is the line of air control?

MATERIALS NEED TO BE CONTINUOUS

Wherever they are, air barriers should be:
• impermeable to air flow
• continuous over the entire building enclosure
• able to withstand the forces that may act on them during 
and after construction
• durable over the expected lifetime of the building

Joseph Lstiburek, Building Science Corporation

RR-0403: Air Barriers

Preconstruction (Design) 



Building Enclosure Coordination

Coordination Meeting

• Whole team – architect, consultants, installers, 

manufacturer representatives

• No substitutions on Division 7 or exterior 

windows/doors Div 8, submittal process

• Trust but verify 

• Verify design and expected performance align

• Set expectations for construction

Construction



Construction

Building Enclosure Coordination Meeting

• Schedule

• Submittal

• RFI / Clarification 

 Procedures

• Review Specifications

• Review Drawings

• Sequencing Impacts

• Trade Coordination

• Design Questions



Construction

Building Enclosure Coordination

Verification

• Verify materials & design

• Practice and example of accepted design

• Practice trade interface

• Exterior wall mock-up



Construction

Building Enclosure Coordination

Verification

• Exterior wall mock-up

• Performance testing (adhesion, compatibility, water, air, etc.)



Construction

Building Enclosure Coordination

Verification

• Exterior wall mock-up

• Performance testing (adhesion, compatibility, water, air, etc.)

• Test the tricky details



Understanding & Executing the line of air control

• Trade coordination 

• Pre-stripping

• Sequence

Construction

Source: Carleton Hart Architecture PC



Understanding & Executing 

the line of air control

• Trade coordination 

• Sequence

• Drywall connections at ceiling /exterior walls

• Sealed sheathing seams

• Adhesive membrane at stem wall

• Slab edge insulation (boundary wall)

Construction



Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• WRB/AB

• Roofer

• Transitions

• Roof to wall

• Sequence

• Trades

• Water protection

Construction

Source: Carleton Hart Architecture PC



Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• WRB/AB

• Roofer

• Transitions

• Roof to wall

• Sequence

• Construction phase 

   protections

Construction

Source: Carleton Hart Architecture PC



Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• WRB/AB

• Roofer

• Transitions

• Roof to wall

• Sequence

• Mobilizing trades

Construction

Source: CPL, Runberg Architecture Group
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• Trade coordination

• Framer

• Roofer

• Insulator

• Mechanical

• Penetrations

• Mechanical equipment

• Ductwork sealing

• Sequence

• Mobilizing Trades

Construction

Source: CPL, Runberg Architecture Group
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Understanding & Executing 

the line of air control

• Trade coordination

• Ductwork airtightness matters

• Know the metric

• Know what it takes

• Set / communicate expectations

• Coordinate work

• Visual verification

• Pre-testing?

Construction



Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• Roofer

• Insulator

• Mechanical

• Penetrations

• Mechanical equipment

• Mechanical ducting

Construction

Source: Carleton Hart Architecture PC
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Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• Roofer
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• Mechanical
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• Mechanical equipment

• Ductwork sealing

• Sequence

• Mobilizing Trades

Construction



Understanding & Executing 

the line of air control

• Trade coordination

• Framer

• WRB/AB

• Insulator

• Cladding

• Sequence

Construction

Source: Runberg Architecture Group



Understanding & Executing 

the line of air control

• Trade coordination

• Concrete

• Fire Protection (approval)

• Utilities

• Penetrations

• MEP

• Sequence

• Mobilizing Trades

Construction



Understanding & Executing the line of air control

• Trade coordination

• Concrete

• Fire Protection (approval)

• Utilities

• Penetrations

• MEP

• Sequence

Construction

Source: PAE, Ankrom Moisan



Understanding & Executing 
the line of air control

• Trade coordination

• Penetrations

• Sequence

• Pre-test diagnostics

• Lessons learned

Construction



Construction - Summary 

Understanding & Executing the line of air control

Key Details for Air Control Layer Continuity

• Roof to wall

• Wall to foundation

• Floor lines

• Window and door perimeters

• Penetrations

• Transitions between wall types

• Transitions between cladding materials

• Transitions to interior materials

Simple massing is key to simplifying execution of details



Verifying Installation (GC)

• Verification (visual, performance, etc.)

• Collaboration (plan-ahead, be a resource)

• Documentation (installation photos, also 
document decisions)

Should you Pre-Test?

• Need to have a complete or very nearly complete 
air barrier

• Set-up for diagnostics

• Plan to learn something

Air Barrier Verification & Testing



Whole Building Air Barrier Testing

• Air barrier diagrams

• reviewed in BEC

• utilized for completion checklist

• Checklist

• Set up for diagnostics

• Infrared

• Smoke (big and small)

Whole Building Air Test Prep

Source: Carleton Hart Architecture PC
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• Air barrier diagrams

• reviewed in BEC

• utilized for completion checklist

• Checklist

• Set up for diagnostics

• Infrared

• Smoke (big and small)
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Source: Carleton Hart Architecture PC



Whole Building Air Test Prep



Lessons Learned in Building Air Tightness

• Diagnostics

• Tools – infrared, smoke, blower door

• Test timing

• Applying Lessons Learned

Whole Building Air Test Prep



Questions?

Walsh team at Greenbrae 

Marylhurst, OR

October 22, 2024
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