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Air Barrier Association of America (ABAA) is a Registered Provider with the 

American Institute of Architects Continuing Education Systems. Credit earned 

on completion of this program will be reported to CES Records for AIA 

members. Certificates of Completion for non-AIA members are available on 

request. 

This program is registered with the AIA/CES for continuing professional 

education. As such, it does not include content that may be deemed or 

construed to be an approval or endorsement by the AIA of any material of 

construction or any method or manner of handling, using, distributing, or 

dealing in any material or product. 
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Learning Objectives

Apply design and detailing strategies that improve product compatibility, 
constructability, and airtightness at fenestration openings. 

Recognize the importance of early design coordination among manufacturers, 
designers, and contractors to achieve continuous air barrier systems.

Evaluate current industry standards and best practices for detailing air barrier 
transitions.

Identify common sources of air leakage at curtain wall and storefront interfaces and 
explain their impact on overall building performance.
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Why?

Building Enclosure Failures & Challenges

Legal fees, rework, and all forensics involved in investigating 

building failures account for billions spent in the construction 

industry annually. 

• Over 80% of construction litigation is a result of building 

enclosure failures. 

• Over 90% of these failures occur in 1% of the enclosure. These 

failures are related to issues typically observed at penetrations, 

fenestrations, roof-to-wall transition, and dissimilar material 

transitions.
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Why
Else?

• General lack of knowledge by design professionals of water 

management systems for the various fenestration assemblies

• Poor consideration for constructability & sequencing

• Poor understanding of air barrier material limitations
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Overview

Design and Detailing of AB (Windows, Curtain Walls and Storefronts)

Curtain Wall and Storefront Types

Window Types

Air Barriers

Code Requirements
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Code Requirements
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International Building Code 
(IBC)

International Existing Building 
Code (IEBC)

International Energy 
Conservation Code (IECC)

Energy Standards for 
Buildings, except Low-Rise 
Residential Buildings (ASHRAE 
90.1)

Optional Codes: International 
Green Conservation Code 
(IGCC)
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• C402.5 –Air Leakage – Building Thermal Envelope:

• Comply with C402.5.1 – C402.5.11.1 OR Testing in accordance 
with C402.5.2 or C402.5.3

• C402.5.1 – Air Barriers

• C402.5.2 – Dwelling and sleeping unit enclosure testing

• C402.5.3 – Building thermal envelope testing

• C402.5.4 – Air leakage of fenestration

• C402.5.5 – Rooms containing fuel-burning appliances

• C402.5.6 – Doors and openings to shafts, stairs, elevator lobbies

• C402.5.7 – Air intakes, stairways, and shafts

• C402.5.8 – Loading dock weather seals

• C402.5.9 – Vestibules

• C402.5.10 – Recessed lighting

• C402.5.11 – Operable openings interlocking

• C402.5.10

IECC Chapter 4 – Commercial 
Energy Efficiency cont.
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• C402.5.1 – Air Barriers:  

• “A continuous air barrier shall be provided throughout the 
building thermal envelope.”

• “Shall be located on the inside or outside of the building 
thermal envelope, located within the assemblies composing 
the building thermal envelope, or any combination thereof.“

• Exception: Air barriers are not required in buildings 
located in Climate Zone 2B.

IECC Chapter 4 – Commercial 
Energy Efficiency cont.
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Climate Zones
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• C402.5.1 – Air Barriers:  

• C402.5.1.1 – Air barrier construction

• Continuous for all assemblies that make up the thermal 
envelope, including joints and assemblies

• Joints and seams shall be sealed, including transitions and 
changes in materials; securely installed so as not to dislodge or 
loosen

• Penetrations shall be sealed, allowing for movement & vibration

• Recessed lighting fixtures within the thermal envelope

IECC Chapter 4 – Commercial 
Energy Efficiency cont.
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IECC Chapter 4 – Commercial 
Energy Efficiency cont.
• C402.5.1 – Air Barriers:  

• C402.5.1.2 – Air barrier compliance:

• Group R and I: Test per C402.5.2 except: 

• Buildings in Climate Zones 2B, 3C, and 5C

• Other than Group R and I: Test per C402.5.3 except: 

• Buildings in Zones 2B, 3B, 3C, and 5C

• Buildings >5,000 sf in Zones 0B, 1, 2A, 4B, and 4C

• Buildings >5,000 sf <50,000 sf in Zones 0A, 3A, and 5B

• Buildings that do not complete testing shall meet C402.5.1.3 or 
C402.5.1.4 in addition to C402.5.1.5
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IECC Chapter 4 – Commercial 
Energy Efficiency cont.
• C402.5.1 – Air Barriers:  

• C402.5.3 – Building thermal envelope testing:

• ASTM E779 – Fan Pressurization

• ANSI/RESNET/ICC 380

• ASTM E3158 – Large / multi-zone buildings

• ASTM E1827 – Orifice Blower Door

• Must not exceed 0.40 cfm/ft2 of the building thermal envelope area 
at 0.3 in/H2O (75 Pa). 

• Exception: Where  air leakage exceeds 0.40 cfm/ft2 but is less than 
0.60 cfm/ft2, perform diagnostic evaluation.

• Smoke trace 

• Infrared imaging  
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• C402.5.1.3 Materials  0.004 cfm/sf

• C402.5.1.4 Assemblies  0.04 cfm/sf 

• C402.5.3 Total Thermal Envelope 0.40 cfm/sf

IECC Maximum Air Leakage 
Requirement
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Wall Assemblies
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Basic Control Layers in Wall Assemblies 

Water 
Resistive 
Barrier

Air Barrier
Thermal 
Barrier

Vapor 
Retarder
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Air Barriers
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• A group of assemblies made of 
materials and accessories 
designated to prevent or retard the 
flow of air through a building 
envelope

What is an Air Barrier?
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Can transport 30 to 

200 times more 

moisture 

into the building 

than vapor 

diffusion 

Can cause 

concentrated 

condensation, 

mold, 

corrosion and 
premature failure 

Causes the HVAC 

system to use more 

energy 

Reduces the 

effectiveness of 

thermal insulation, 

increasing heating 

and cooling costs

Disrupts 

mechanical system 

pressurization

Why Stop the 
Flow of Air?
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Continuous
Withstand 

positive/negative 
wind/fan/stack pressures

Durable
Accommodate 

movement in the 
structure

Basic Principles of Air Barriers
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Liquid-applied 
membranes (spray, roll)

Sheet-applied 
(self-adhering, wall 
transition, flashing)

Spray polyurethane 
foam (SPF) – air barrier 
and insulation all in one

Other – sheathing with 
taped seams and house 

wraps

Types of Air Barriers
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Window Types
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Window Anchorage

Concealed 
Clips/Straps

Receptors

Through 
Frame

Integral Fins
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Clip Systems
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Integral Fins
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Receptor Systems
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Curtain Wall Types and 
Storefronts
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North American Fenestration Standard defines 
curtainwall as, "... a non-load bearing exterior wall 
cladding that is hung to the exterior of the building, 
usually spanning from floor to floor."

 

The standard goes on to note, "...Curtain wall systems 
can be factory-glazed or designed to accommodate field 
fabrication and glazing, including optional structural 
glazing. Curtain wall employs deep rectilinear framing 
profiles (approximately 150 mm [6 in] or greater), which 
are often made available in "stock lengths". Curtain wall 
vertical framing members run past the face of floor slabs, 
and provision for anchorage is typically made at vertical 
framing members only.... curtain wall systems often need 
to meet additional performance requirements for inter-
story differential movement, seismic drift, dynamic water 
infiltration, etc."

Curtainwall
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NAFS, defines storefront as, "...a non-residential, 
non-load bearing assembly of commercial entrance 
systems and windows usually spanning between the 
floor and the structure above, designed for high 
use/abuse and strength."

 

The standard goes on to note, "...Storefront systems 
are typically designed to accommodate field 
fabrication and glazing and employ exterior glazing 
stops at one side only. Storefront employs shallow 
rectilinear framing profiles (approximately 150 mm 
[6 in] or less), which are often made available in 
'stock lengths.' Vertical framing members run 
between the top of the floor slab and structure 
above, with provision for anchorage at all perimeter 
conditions."

Storefront
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• Mullions and rails assembled on 
site

• Field glazed

• Potential quality control issues

Stick System
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Stick System
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Unitized System

• Shop fabricated

• Shop or field glazed

• Field installed as panels 

• Factory QC 



Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls

Unitized System

• Shop fabricated

• Shop or field glazed

• Field installed as panels 

• Factory QC 
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Unitized System
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Air Seal Management
• Seals
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Captured Glazing
• Water-managed

• Pressure-fit gaskets
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Structural Silicone Glazing
• Face-sealed

• Sealant-to-glass

• Glass-to-frame
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Designing and Detailing Air 
Barrier Connections at Windows 
and Curtainwalls
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Design Considerations
Design Considerations – Where are the primary seals?

Constructability – Construction sequencing and material compatibility 

Redundancy - Provide multiple point of contact with AVB at connections where possible

Durability – Accommodate anticipates movement and environmental conditions 

Location – Fenestration location within the wall assembly

Continuity – air and moisture control layers must be continuous through the enclosure elements. 
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Storefront
Transitions problematic due to limited bonding surface for sealing.  

Sealant dependent detailing.

Storefront
• Transitions problematic due to limited bonding 

surface for sealing.  

• Sealant dependent detailing.
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Storefront Transition (Jamb Flashing)

Storefront Transition (Jamb Flashing)



Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls

Curtain Wall Transitions
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Curtain Wall



Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls

Curtain Wall
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AB Transitions at Curtain Walls

Sealant Joints

Transition 
membrane 

extended in glazing 
pocket

Transition 
membrane into 

adapter 
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Standard Curtain Wall with Transition 
Extending into Glazing Pocket

Standard Curtain Wall with Transition Extending into 
Glazing Pocket
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Head with ETA
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Curtain Wall Transition (Custom 
Jamb)

Curtain Wall Transition (Custom Jamb)
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Additional Design Considerations
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Detailing
• Sequencing
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Detailing
• Sequencing
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Detailing
• Head to Jamb
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Detailing
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Detailing
• Head to Jamb
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Detailing
• Difficult Transitions
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Detailing
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Detailing
• Placement
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Detailing
• Difficult Transitions
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Detailing
• SPUF at perimeter
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Detailing
• Differing Materials
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Construction Coordination/QA
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Coordination Meetings
Detailing- Coordination Meetings

All parties 
involved (GC, 

Subs, Architect, 
Consultant)

Review 
drawings for 

constructability, 
confirm product 

selection is 
appropriate

Review 
sequencing of 

trades

Review by-
others

Review mockup 
requirements

Review testing 
requirements
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Mockups

To include as many 
typical details as 

possible

To be tested for 
compliance with 

established standards

Access for 
modifications to 
address potential 

problems

Troubleshoot 
potential problems

Establishes standard 
of care for trades

Mockups
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ASTM E 283 - Standard Test Method for Determining Rate of 

Air Leakage through Exterior Windows, CW & Doors under 

pressure differential.

ASTM E 301 - Standard Test Method for Determining Rate of 

Air Leakage through Exterior Windows, CW & Doors under 

pressure differential.

ASTM E 783 - Standard Test Method for Field Measurements 

of Air Leakage Through Installed Exterior Windows and 

Doors. 

ASTM E 1105 - Standard Test Method for Determination of 

Water penetration of installed Exterior Windows, CW & 

Doors by uniform or cyclic static air pressure difference.

AAMA 501.1 - Water Penetration of Windows, Curtain Walls 

and Doors Using Dynamic Pressure

 

AAMA 501.2 -Quality Assurance and Water Field Check of 

Installed Storefronts, Curtain Walls and Sloped Glazing 

Systems

ASTM E 779/3158 - Standard Test Method for Determining 

Air Leakage Rate by Fan Pressurization.

Quality Assurance - Testing
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• ASHRAE Guideline 0

• National Institute for Building Science (NIBS) Guideline 3

• ASTM 2813 - Standard Practice for Building Enclosure 

Commissioning

• ASTM E2947 - Standard Guide for Building Enclosure 

Commissioning
• ASHRAE 202 - Commissioning Process for Buildings and 

Systems

• LEED V4

• International Green Construction Code (IGCC)

• AIA Best Practices: Building Enclosure Commissioning: 
An Introduction

BECx
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The Devil is in the Details!
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Thank you!

Derek J. Ziese

AIA, PE, BECxP

Senior Project Manager

djz@gainc.com
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Presentation Evaluations
Your feedback is valuable and helps us 

improve future sessions. 

This year, we’ve streamlined speaker 

evaluations to make it faster and more 

convenient.

How It Works:

1. Scan the QR Code or visit the website.

2. Select the presentation title.

3. Fill out the form.

4. Submit Your Feedback.
Presentation Evaluation Day 1
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Thank You to Our 
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