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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-AlIA 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

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

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

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

Apply design and detailing strategies that improve product compatibility,
constructability, and airtightness at fenestration openings.
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Building Enclosure Failures & Challenges

Legal fees, rework, and all forensics involved in investigating
building failures account for billions spent in the construction
industry annually.

W hy ? < * 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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* General lack of knowledge by design professionals of water
Why management systems for the various fenestration assemblies

Else P * Poor consideration for constructability & sequencing

* Poor understanding of air barrier material limitations
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Overview

Code Requirements

Air Barriers

Window Types

Curtain Wall and Storefront Types

Design and Detailing of AB (Windows, Curtain Walls and Storefronts)
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Code Requirements
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International Existing Building
Code (IEBC)

International Building Code
(IBC)

s ENErgY Standards for

for Sites and Buildings
Except Low-Rise

International Energy wansdinsl - BUildings, except Low-Rise
Conservation Code (IECC) =| Residential Buildings (ASHRAE
90.1)

Optional Codes: International
Green Conservation Code
(IGCC)
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|[ECC Chapter 4 — Commercial
Energy Efficiency cont.

e (C402.5 —Air Leakage — Building Thermal Envelope:

e Comply with C402.5.1 — C402.5.11.1 OR Testing in accordance
with C402.5.2 or C402.5.3
e (CA402.5.1-Air Barriers
e (C402.5.2 — Dwelling and sleeping unit enclosure testing
e (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

IECC

INTERNATIONAL 4
ENERGY CONSERVATION {
CODE'’
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|[ECC Chapter 4 — Commercial
Energy Efficiency cont.

e (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

INTERNATIONAL y
ENERGY CONSERVATION { '
CODE"
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Climate Zones

- L e

Y
v

Marine (C) Dry (B) Moist (A)

A

IECC Climate Zones

B 1A Very Hot Humid
B 2AHot Humid

[ 2B HotDry

B 3Awarm Humid
[7] 3B warm Dry

P 3C Warm Marine
[ ] 4AMixed Humid
[ | 4B Mixed Dry

[ ] 4C Mixed Marine
B 5A Cool Humid
[] 5B Cold Dry

Il 5C Cool Marine
[l 6ACold Humid
|| 6B Cold Dry

[l 7 Very Cold

[ 8 Subarctic/Arctic
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|[ECC Chapter 4 — Commercial
Energy Efficiency cont.

e (C402.5.1 - Air Barriers:
e (C402.5.1.1 — Air barrier construction

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

e 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

INTERNATIONAL y
ENERGY CONSERVATION { '
CODE"
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|[ECC Chapter 4 — Commercial
Energy Efficiency cont. IE( : ‘ :

C402.5.1 - Air Barriers:
INTERNATIONAL y
ENERGY CONSERVATION "-' '

C402.5.1.2 — Air barrier compliance:

CODE"
»  Group Rand I: Test per C402.5.2 except: S e
7 ;5::’{* .
* Buildings in Climate Zones 2B, 3C, and 5C P R,
v f;: "‘

) '_'.Ill'.

e Otherthan Group R and I: Test per C402.5.3 except:
e Buildings in Zones 2B, 3B, 3C, and 5C
e Buildings >5,000 sf in Zones OB, 1, 2A, 4B, and 4C
e Buildings >5,000 sf <50,000 sf in Zones OA, 3A, and 5B

e 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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|[ECC Chapter 4 — Commercial
Energy Efficiency cont.

e (C402.5.1 - Air Barriers:
 (C402.5.3 — Building thermal envelope testing:
e ASTM E/79 — Fan Pressurization
e ANSI/RESNET/ICC 380
« ASTM E3158 — Large / multi-zone buildings
* ASTM E1827 — Orifice Blower Door

* Must not exceed 0.40 cfm/ft? of the building thermal envelope area
at 0.3 in/H,0 (75 Pa).

* Exception: Where air leakage exceeds 0.40 cfm/ft? but is less than
0.60 cfm/ft?, perform diagnostic evaluation.

e Smoke trace

* Infrared imaging

IECC _

INTERNATIONAL y
ENERGY CONSERVATION { '
CODE"
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I[ECC Maximum Air Leakage
Requirement

e (C402.5.1.3 Materials 0.004 cfm/sf
e (C402.5.1.4 Assemblies 0.04 cfm/sf
e (C402.5.3 Total Thermal Envelope 0.40 cfm/sf

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE’
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TABLE C402.5.4 MAXIMUM AIR LEAKAGE RATE FOR FENESTRATION ASSEMBLIES

FENESTRATION ASSEMBLY MAXIMUM RATE {EFMIFTzl TESTPROCEDURE
Windows 0.208
Sliding doors 0.20°
Swinging doors 0.20° AAMAWDMACSAT101/1.53.2/4440 or NFRC 400
Skylights—with condensation weepage openings 0.30
Skylights—all other 0.20°
Curtain walls 0.06
Storefront glazing 0.06
Commercial glazed swinging entrance doors 1.00 NFRC 400 or ASTM E283 at 1.57 psf (75 Fa)
Power-operated sliding doors and power operated folding doors 1.00
Revolving doors 1.00
Garage doors 0.40
Rolling doors 1.00 ANSI/DASMA 105, NFRC 400, or ASTM E283 at 1.57 psf (75 Pa)
High-speed doors 1.30

For SI: 1 cubic fooi per minute = 0.47 Us, 1 square foot = 0.093 m*.

a. The maximum rate for windows, sliding and swinging doors, and skylights is permitted to be 0.3 cfm per square foot of fenestration or door area when tested in accordance with AAMAANVDMA/CSAT011.5 2/A440 at 6.24 psf (300 Pa)
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Wall Assemblies
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Basic Control Layers in Wall Assemblies

Water
Resistive
Barrier
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Air Barrier

Thermal
Barrier

Vapor
Retarder




Air Barriers
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What is an Air Barrier?

* Agroup of assemblies made of
materials and accessories
designated to prevent or retard the
flow of air through a building

envelope
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Why Stop the

Can transport 30 to

Flow of Air?

into the building
than vapor

diffusion

Moisture Migration Priorities

Can cause

Significantly more water vapor travels Disrupts concentrated

through a wall by air leakage than by mechanical system condensation,

diffusion : i mold,

pressurization .
corrosion and
premature failure
apaor diffusion-
/3 pint of water per

heating season

Reduces the

effectiveness of Causes the HVAC

thermal insulation, system to use more
increasing heating energy
and cooling costs

Air leakage (¥ inch hobe)-
S0 pints of water per
heating season
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Basic Principles of Air Barriers

Withstand
Continuous positive/negative
wind/fan/stack pressures

Accommodate
Durable movement in the
structure
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Types of Air Barriers

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

W Liquid-applied
-~ 1§ membranes (spray, roll)

Spray polyurethane Other — sheathing with |
foam (SPF) — air barrier taped seams and house
and insulation all in one Wraps
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Window Types
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Window Anchorage

Concealed
Clips/Straps

Receptors

Through

C e Integral Fins
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Clip Systems

Mo S S TG IHIA TSS9,

Clip Anchor & Box Trim
/// o7 —/—/—/—___///____///// % Stfﬁ%w&r T Et-1921,/ 5O
2" Long, at Each

%iﬁ \ - Anchor Location
E11g22 / To 000 BN PR

2" Long, at Each
Anchor Lucatmn

DETAIL 2

3/8" Nom.
[9.5mm]
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Integral Fins
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3/8" MIN.

Receptor Systems

|'|Alr

34"

SILICONE SEAL FIELD CUT GASKETS
IO RECEFTOR
(SUBSILL CUT
FOR CLARITY)

SILICOME SEALAMNT

JaMB
RECEFTOR
-
] -~
WEEP SLUT [ - -
(FOAM BAFFLE 2
MIOT SHOWN
FOR CLARITY)
-
P —_
— -
e

RECEPFTOR CLIP

FACTORY SEALEL

EXDr DA BACKER ROD

LOWER RIGHT CORNER
(LOWER LEFT CORNER SIMILAR)
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Curtain Wall Types and
Storefronts
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Curtainwall

North American Fenestration Standard defines
curtainwallas, "... 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."
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Storefront

NAFS, defines storefrontas, "...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
[6in] 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."
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Stick System

e Mullions and rails assembled on
site

Field glazed

Potential quality control issues
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Stick System

STICK SYSTEM - GENERAL
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Anchor

Vertical mullion—interlocks vertically

Rall installed on shear blocks

Spandrel backpan and panel

Vision lite

Snap cap
Pressure plate
Thermal break
Expansion joint
Horizon rail
Vertical mullion
Shear mullion

Corner block
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FRAME INSTALLATION

STEP 15 (CONTINUED)

INSTALL WIND LOAD/DEAD LOAD ANCHORS
-Refer to shop drawings or engineering calculations for anchor requirements.

TYPICAL WIND LOAD ANCHOR

(2HM=5072
WE—13 x 412"
HHMSE GR. 5

-Drill holes in the mullion in the
center of the slots to permit the
frame to expand and contract,

TYPICAL DEAD LOAD ANCHOR

[2)HM-5072
V2=13 x d=172"
HHMS GR. 5

Note: Fasleners are shown for
reference only, horizantals
must be attached before
anchor fasteners are installed.
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E$-3108

{2 WMW=5000
172" Flat Wasgher

ES-3108

. _/’_,_’// (25000

112" Flat Washer

DETAIL 20

ElD103
Mylan Slip Pad

E1-1204

[2IHN=G000
112" Hax. Muts

(21WS=5000
112" Lock Washer

DETAIL 21

E3-0103
Mylon Slip Pad
E1-120%

(2 JHM=5000
112" Hax. Muts

(2 PWS-5000
142" Lock Washer




Unitized System

e Shop fabricated
* Shop or field glazed
Field installed as panels

Factory QC
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Unitized System

e Shop fabricated
* Shop or field glazed
Field installed as panels

Factory QC

Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



U n iti Ze d Syste m UNITIZED SYSTEM - GENERAL

—
P
X 1. Anchor
= 2.  Prefabricated, pre-glazed frame
‘\
=
%
fs
\l%\x

- qﬁ
— = 1 I_.P‘-
|I';I |||'| - A Snapcap § E [P
'III :'I B Pressure plate . < ““x___}
I 1 .-"-F.-F (May be in two pieces} ‘h‘\ : [ Lo
]
.-"'-F. C  Thermal break M e ||
Soemerm F— ﬁ g
[ .-"IF D Expansion joint . " 1
% S 5 E  Horizontal rail S
- .-% [~ F Spitmullion
F H:lclr > -"IF. 5 Mullion sleeve*
x
* Connection at P -
; [~ ]
% E:> --.-I g:(apzinjiiir: \?ar\ries \ 5 | == :\Q__ N
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FRAME FABRICATION

Air Seal Management

m Seal along tongue of
horizontal & across face and
tongue of mullion before
h installing zane plugs.
STEP 1 3
¢ S e a | S i Seall betwegn head,
Seal between gaskets veritll_cal mullion and
prior to Installing glass. 1 e cap

Bottom side of
zone plug shown.
Seal top side sim.

Force sealant
into gasket race

ZONE PLUG AT HEAD

WW-302 zone plug

Tool sealant along top
of zone plug to form
a water tight seal.

(T
Seal jamb & sill
zone plugs same
as shown at lefi
STEP 3
.~Q
S Apply generous bead
of sealant to face of
zane plugs just priar S_eal be?ween
to installing vertical sill, '_.ferncal &
pressure plate. ZOME PLUG AT SILL mullion cap
N Figure 10
" Zone Plug Installation
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Captured Glazing

* Water-managed

* Pressure-fit gaskets

o/
W/
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Structural Silicone Glazing

* Face-sealed
e Sealant-to-glass

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

Continuity — air and moisture control layers must be continuous through the enclosure elements.
Location — Fenestration location within the wall assembly

Durability — Accommodate anticipates movement and environmental conditions

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

Constructability — Construction sequencing and material compatibility
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Storefront

* Transitions problematic due to limited bonding
surface for sealing.

e Sealant dependent detailing.

INTERIOR SECONDARY SEAL
OPTIONAL CLOSURE

AIR AND WATER |
LINE N\

I .

= GLAZING POCKET

EXTERIOR PRIMARY SEAL. POINT
OF AWB TIE-IN

STOREFRONT
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Storefront Transition (Jamb Flashing)

¥ T
P T =
;
e - L - p
T .= LA LA -

FLASHING
i ) ﬁj\ MOT B AW
/ =1 CP: ALL JAME _/
FLASHING BY AW
TYP.

DLG

FRAME 3IZE

ROUGH DPENING
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METAL PANEL CORNER TRIM, BY METAL

PANEL MANUFACTURER

BREAK METAL CLOSURE. COLCR TO h
MATCH METAL PANEL —————,
SEALANT » BACKER ROD

MWWW&«*
MATOH GLAZING SYSTEM

METAL PANEL, SEE
EXTRUDED SLICONE SHEET FROM - eEveORTYE
STFT.TOLVL @ AlL SIDES / J—

P miahn'sokee wn(owpehery A

DETALING rmﬁ
BACKER PLATE MUST RUN CONTINUOUS

ALL CORMNER JOINTS MUST BE SEALED
WITH FLEXBLE FLASHING

FIBERGLASS THERMAL SPACER

CONTNUOUS FLUD APPUED AIR

BARRIER
STOREFRONT SYSTEM e | ™ CONTINUIUS STONE WOOL
- % - BOARD INSULATION, SEE
SATM. WRAP ARDUND LWL BUCK WALL TYFE FOR THCKNESS
ADHERE TO A MINOF " ON FACE OF
SHEATHING & RUN CONT. TO ¥ PAST <
INTERSCR FINISH SEALANT. |~ COCRDINATE AND ENSURE ALL
R — LT,  RECUIRED FRAMINGBLOCKING
T £ ISINSTALLEDLOCATED PER
ROD (AR BARRER) ——————————" £ EXTERIORFINSH FRAMNG
REQUE 18
JBEAD ACCESSORY. INSTALL SEALANT r:_/ . i ECUIREMEN
ENTIRE INTERIOR PERIME TER OF FRAME &
LWL BUCK — ]| Q
: s el T L oo BT
N R AT U T S T T T TSV - DL INSLLATION, SEE WALL
WNOD STOOL —————————————_ | = -
™ L
—_— ‘\.-.u‘m S £ FOR THICKNESS
————— e

D TYPICAL 4 5" STOREFRONT JAMB @ METAL PANEL @ WALL TYPES
g A

vl |§
FHENOLIC PANEL RETURN Ig
PHENOLIC BANEL OUTSIOE CORMER 1
Ll e —— FHENOL®: FANEL, SEE
SEALAHT + BACKER ROD

ELEV FOR TYPE
HORZONTAL RAL &
""" ANCHOR, PERMAHLF. RED.

/ T TFURRING

MATCH GLAZIMG ¥STEM

EXTRUDED SILICOME SHEET FROM
STFT. T LVL @ ALL SIDES

FILL 5HM SPACE WITH LOW DENSITY
i
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i : i
§ & CAVITY SEALANT JONT ﬂ“
. &, & BACKER ROD S o
CAST STONE SILL BEL[:-U\_\\ | Ig : c’d
12~y @ T
b &
\ PR ANGLE il ol
EDGE OF METAL PANEL ABOVE - -~ - 7 ” 2
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Curtain Wall Transitions
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Curtain Wall

[ ——
INTERFACE GUIDELINES g“ﬁga

July 2020
assoclatlon of
america

CURTAIN WALL GLAZING ASSEMBLIES

DEVELQOPED BY THE TRANSITION, TERMINATIONS, AND FLASHINGS TASK
GROUP, HEADED UP BY GROUP CHAIRMAN, ADAM UGLIUZZA, P.E., CPHC

INTRODUCTION
Air leakage and water penetration performance has occurs. Often there is confusion as to what trade
been established for most building enclosure material s to blame. When evaluated separately, there may
and assembly components that are commonly used ot be deficiencies that are leading to the reported

in the building construction industry. However, air failure. Rather, poor interfacing exposed portions of
leakage and water penetration performance at the the assemblies, specifically curtain wall, that can not
interface of materials and assemblies is often missed effectively control air or water (reference Figure 1a-c).
or misunderstood. Continuity of a building’s air and
water control layer(s) lies heavily on how well the
building enclosure components are interfaced. It
is critical for the design professional to establish
which components of the building enclosure will
comprise the building enclosure air and water
control layer(s). These components may include,
but are not limited to, air barriers, waterproofing
(WP), fenestration, roofing, precast and cast-
in-place concrete, prefabricated panel/unitized
systems, insulation, miscellaneous and structural
steel components and more

The relationship between components and

trades that is required to ensure continuity of the
building enclosure's air and water control layer(s)
may not be immediately apparent or intuitive

if the contract documents are unsuccessiul in
presenting the building enclosure as a contiguous
and cohesive assembly, composed of inter-related
parts. Furthermore, if the contract documents

fail to clearly represent the building enclosure’s
continuous air and water control layer(s) and
trade relationships, the related subcontractor's
obligation will be limited to the installation and
performance of their material, system or assembly
alone. This paper will focus primarily on curtain
wall glass glazing systems and the integration with
adjacent building enclosure air and water control
components.

BACKGROUND

With proper interfacing of the curtain wall to the
building enclosure's air and water control layer(s),
the curtain wall assembly and the adjacent
enclosure assemblies become compartmentalized.
There is a clear delineation of where air and water
control layers of each assembly begins and ends,
when transitioning across the wall. Conversely,
when the marriage of assembilies is not continuous,
there is breach that can lead to water penetration,

L]

air leakage, energy loss, condensation, and other
performance issues. In these cases, it can be
difficult to assign responsibility when a failure

‘:'.' PNDOW WLAD DETAL

| -

Figure 1a, Failure Investigation

[ e R —
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Curtain Wall
/ PRIMARY SEAL

AIR AND WATER
LINE

GLAZING POCKET
WEATHER SEAL

CURTAINWALL
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AB Transitions at Curtain Walls

Transition

Transition
membrane
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Standard Curtain Wall with Transition Extending into
Glazing Pocket
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Curtain Wall Transition (Custom Jamb)
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Additional Design Considerations

Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



Detailing

* Sequencing
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Head to Jamb

Detailing
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Difficult Transitions
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e Placement
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e Difficult Transitions

g -

Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



Detailing

* SPUF at perimeter
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Detailing A |

e Differing Materials
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Construction Coordination/QA
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Detailing- Coordination Meetings

Review
All parties drawings for
involved (GC, constructability,
Subs, Architect, confirm product
Consultant) selection is
appropriate

Review
sequencing of
trades

Review by- Review mockup Review testing
others requirements requirements

Designing and Detailing Air Barrier Connections at Storefronts and Curtainwalls



Mockups

To include as many To be tested for
typical details as compliance with
possible established standards

Access for
modifications to Troubleshoot
address potential potential problems
problems

Establishes standard
of care for trades
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Quality Assurance - Testing

ASTM E 283 - Standard Test Method for Determining Rate of  AAMA 501.1 - Water Penetration of Windows, Curtain Walls
Air Leakage through Exterior Windows, CW & Doors under and Doors Using Dynamic Pressure
pressure differential.

ASTM E 301 - Standard Test Method for Determining Rate of  AAMA 501.2 -Quality Assurance and Water Field Check of
Air Leakage through Exterior Windows, CW & Doors under Installed Storefronts, Curtain Walls and Sloped Glazing
pressure differential. Systems

ASTM E 783 - Standard Test Method for Field Measurements  ASTM E 779/3158 - Standard Test Method for Determining
of Air Leakage Through Installed Exterior Windows and Air Leakage Rate by Fan Pressurization.
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.
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BECx

ASHRAE Guideline O
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)

AlA Best Practices: Building Enclosure Commissioning:
An Introduction
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The Devil is in the Details!

"l don't wish to be disturbed. If anyone calls, tell
them I'm in the details.”
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GALE
Thank you!

Derek J. Ziese

AlA, PE, BECxP
Senior Project Manager
djz@gainc.com
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Report Your CEU Credits Your Way.

. Scan a CEU QR code.

. Fill out the online form.

. Receive confirmation by
email.

abaaconference.com/lu-registration/

A Ac]
ek

1. Type the link into your browser.
2. Fill out the online form.
3. Receive confirmation by email.

o
-

[
-
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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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General Meeting

Thursday June 4, 2026
11:00AM ET

Members - you will have received an email invitation to attend. If
you cannot attend, please make sure to appoint a proxy.
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