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AIA Disclaimer

BEC Cleveland is a Registered Provider with The American Institute of Architects 
Continuing Education Systems.  Credit earned on completion of this program will be 
reported to AIA.  Certificates of Completion for non-AIA members are available on 
request.
This program is registered with the AIA 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.  Questions related 
to specific materials, methods, and services will be addressed at the conclusion of this 
presentation.

Overview
In an effort to achieve design aesthetics in combination 
with performance goals, energy efficiency, sustainable 
practices and value, the industry demands the designers of 
the building enclosure constantly search for new 
approaches to the interface of materials, assemblies and 
systems. The window to wall interface is the classic design 
challenge. 

The presentation will review successful (and not so 
successful) design details at the window to wall interface, 
and illustrate how the proper (and improper) application 
of testing can be used to evaluate the performance of 
these details. 
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Learning Objectives

1. Understand the primary function of the control layers required in 
the development of a window to wall interface detail to achieve 
high performance and long term durability.

2. Review recent code changes that demand the window to wall 
interface evolve to address the challenges of continuous insulation 
and air barriers.

3. Learn about the role the location of the window and insulation play 
in achieving high performance and how to apply the principles of 
high performance design to the window to wall interface.

4. Understand the role performance testing plays in the verification of 
system interface testing, and how not all tests are appropriate for 
all systems.

Role of the Building 
Enclosure

The building enclosure 
provides the layer by 
which the exterior 
environment is filtered 
from the interior. 

The interior and building 
enclosure are 
interdependent, relying 
upon performance integrity 
of the Building Enclosure 
to be maintained to insure 
protection from exterior 
forces and interior comfort 
for building occupants.
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Basic Principles

AIR

High to Low
Pressure

Control passage of air 
into and out of the 
building enclosure

HEAT

Hot to Cold

Control Heat 
transfer

MOISTURE

Liquid water

Control and Disposal

VAPOR
High to Low Pressure

Diffusion - Permeability
Drying Capacity

Design details
Durable details must accommodate 
• Material properties
• Wind / Air pressures
• Movement
• Indoor ambient air & relative humidity
• UV radiation
• Temperature and Moisture
• Constructability
• Insects / Biological Attack
• Maintenance (less emphasis)
…   and be resistant to moisture related 
problems such as:
• Mold & mildew
• Corrosion
• Decay
• Delamination and loss of adhesion
• Reduced thermal resistance
• Efflorescence
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Critical Performance Aspects
• Water Control

– Orientation
– Cladding components
– Roofing

Critical Performance Aspects
• Drying of Assembly

– Orientation & Exposure

– Level of saturation

– Repetition of wetting cycles

– Indoor/Outdoor
• Temperature/Humidity

– Physical Properties Wall 
Components

– Color of Materials

– Vapor Permeance

– Air movement 

• Strength
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Critical Performance Aspects
• Air Leakage

– Material
– System

• Control of Heat Transfer
– Placement in enclosure
– Type of insulation
– Permeability

Wall Design

Wall Systems must be either 
a drained cavity back‐
ventilated assembly or 
pressure‐equalized 
rainscreen assembly.

• Continuous Air barrier, 
inspectable and testable

• Drained Cavity, at least 3/8 
in., preferably 1 inch

• Continuous insulation over 
AB, at least thick enough to 
control condensation and 
mitigate thermal bridging 
and wind washing

AND AIR
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Decrease air leakage

+ Improves ENERGY EFFICIENCY1

+ Impacts Safety and Health2

+ INCREASES DURABILITY OF THE 
BUILDING ENCLOSURE3

Introduction to Air Barriers

1 Air Leakage could account for up to 40% of HVAC energy use
2  Improves INDOOR AIR QUALITY & Thermal Comfort

3  Durability: Protects against air transported moisture and moisture damage

AIR BARRIERs control the unintended movement of air into and out of a building enclosure. A continuous air barrier system 
is comprised of a primary air barrier membrane and a number of accessories that are assembled together to provide a 
continuous barrier to air leakage. (See: http://www.airbarrier.org/about/index_e.php)

(… which can also be a WRB)

ASHRAE – 90.1 (2010) 
Continuous Air Barrier

• §5.4.3.1  The entire building envelope shall be 
designed and constructed with a continuous air 
barrier.

• Exceptions
– Semi-heated spaces in climate zones 1 thru 6.
– Single wythe concrete masonry buildings in climate 

zone 2B.
• The Requirement includes provisions for:

– Continuous Air Barrier (CAB) Design
– CAB Installation
– Acceptable Materials & Assemblies
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Air/Moisture Barrier Options

Fluid Applied Membranes
Permeability Range: 

<0.1 - 36 Perms

Spray Polyurethane Foam (SPF) 
Permeability Range: 

<1.0 – 2.3 Perms

Self‐Adhered Membrane
Permeability Range: 

<0.01 - <1 Perms

Mechanically Fastened 
Permeability Range: 

<0.1 - 50 Perms

Many air barrier materials are non-permeable to vapors  
and may be unintended vapor barriers 

• Vapor Permeable: >10 Perms1

− The higher the Perms, the higher the 
vapor permeance, and the higher the 
diffusion

• Vapor Retarders: < 10 Perms 
̶ Class I: 0.1 Perm or less 

̶ Class II: 0.1< Perm≤ 1.0

̶ Class III: 1.0 <Perm≤10

1 2009 /2012 International Building Code (IBC):  Vapor Permeable 
materials must have a moisture vapor permeance rating of 10 perms 
or greater… using Procedure A of ASTM E96.

Continuous insulation
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Continuous Insulation (c.i.): Insulation that is uncompressed and continuous across all structural 
members without thermal bridges other than fasteners and service openings. It is installed on the 
interior or exterior or is integral to any opaque surface of the building envelope. It IS NOT taped 
Insulation!

CI improves thermal performance:

+ Increases overall R-Value

+ Reduces thermal bridging
2

Introduction to Continuous Insulation1

2  Thermal bridges are regions of relatively high heat flow conductance in a building enclosure (e.g., 
steel studs).

Continuous Insulation Product Options

● Spray Polyurethane Foam (SPF)

● Polyisocyanurate

R‐value: ~4 R/in.
Permeability: 54 perm‐in.

● Mineral Wool Fiber Board

R‐value: ~6 R/in. (HD)*
Permeability: 1.9 perm‐in.

R‐value: ~6 R/in. 
Permeability: 0.75 perm‐in.

● EPS (Expanded Polystyrene)

R‐value: ~4 R/in. 
Permeability: 2.7 perm‐in.

R‐value: ~5 R/in. 
Permeability: 0.8 perm‐in.

● XPS (Extruded Polystyrene)

Source: 2009 ASHRAE Handbook-Fundamentals   * 1997 ASHRAE Handbook-Fundamentals

Most Insulation Materials are Vapor Non-Permeable and May be Unintended Vapor Barriers 
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Insulation in the Stud 
Space

R-19 Batts = 
R-7 Total

Continuous 
Insulation

R-12.5 Insulation =  R-14.3 Total

Fenestration
window: 

An opening constructed in a wall or roof and 
functioning to admit light or air to an enclosure, 
usually framed and spanned with glass mounted to 
permit opening and closing. (From the old Norse 
word “vindauga”, which is formed from “vinder”, 
wind, and “auga”, eye. Therefore a window is an 
“eye for the wind”.)  
- 101/I.S. 2/NAFS-02

storefront: 
Glazed openings at lower floors, constructed
to withstand excessive use and enhanced 
visibility. Typically inside glazed.

window wall:
“A type of metal curtain wall installed between 
floors or between floor and roof and typically 
composed of vertical and horizontal framing 
members, containing operable sash or ventilators, 
fixed lites or opaque panels or any combination 
thereof”. 
- AAMA CW-DG-1-96

curtain wall:
“Any building wall, of any material, which carries no 
superimposed vertical loads  i.e., any “non-load 
bearing” wall. 
- AAMA CW-DG-1-96
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interface

of window

to wall

Issues to Consider:
- Window/Frame Attachment
- Movement of structure
- Insulation continuity
- Thermal break continuity
- Condensation risk
- Continuous air barrier
- Continuous moisture barrier
- Vapor retarder?
- Shading / attachment
- Weather seal
- Flashings

Exterior Wall to Window Interface: 
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PENCIL TEST –
the continuity of barriers

Images Courtesy of Richard Keleher
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“innie”

Detail courtesy of Ballinger Associates

Detail courtesy of Ballinger Associates
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“outie”
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NORTH

“b-tweenie”
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Performance: a matter of perspective!

Testing
• Testing for:

– water tightness of the seal between 
the window and the wall

– air tightness
– thermal continuity

• Be project specific
– Define a pass 

• Be prescriptive
– Isolate window from wall

• Be prepared
– What fails/leaks and why?
– Is it systemic?
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Testing
• Test – is there a standard?

• Test method?

• Test Pressures – when zero isn’t enough

• Water

• Air

• Smoke

• Thermal – movement, not CI

• Insulation continuity – walls / roofs

• What is the tolerance for RISK?

Don't test 

for the 

sake of 

testing!
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The ProcessField Air Tests – Glazed 
assemblies & Interfaces

ASTM E783 Standard Test Method 
for Field Measurement of Air 
Leakage Through Installed Exterior 
Windows and Doors

The ProcessField Water Tests – Glazed 
assemblies & Interfaces

ASTM E-1105-00(2008) Standard 
Test Method for Field Determination 
of Water Penetration of Installed 
Exterior Windows, Curtain Walls, 
and Doors by Uniform or Cyclic 
Static Air Pressure Differential. 
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The ProcessField Water Tests – Glazed 
assemblies & Interfaces

AAMA 501.02 Standard Test Method 
for Field Determination of Water 
Penetration of Installed Exterior 
Windows, Curtain Walls, and Doors 
by Uniform or Cyclic Static Air 
Pressure Differential. 

The ProcessField Water Tests – Glazed 
assemblies & Interfaces

AAMA 501.1-05 Standard Test Method for 
Exterior Windows, Curtain Walls, and 
Doors for Water Penetration Using 
Dynamic Pressure – Modified for Field Use
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Field Air Tests – Air Barrier ASTM E1186 –03 (2009) Standard 
Practices for Air Leakage Site 
Detection in Building Envelopes and 
Air Barrier Systems

The ProcessField Thermal Tests – Glazed 
Assemblies/Transition to Air barrier

AAMA 1503-09 Voluntary 
Test Method for Thermal 
Transmittance and 
Condensation Resistance of 
Windows, Doors and Glazed 
Wall Assemblies. 
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Questions, 
comments or 
follow-up 
information, 
please contact 
us at 

faldous@wje.com

ph. 703 297 1909
www.wje.com

Thank-you … 


