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In England1696 window tax was introduced as a
property tax based on the number of windows in a
house. To avoid the tax some houses from the period
have bricked-up the window,
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Today windows and doors are an integral part of
the Building Envelope with Code requirements
for air and water leakage, thermal and structural
performance.

Window Installation are we Meeting Code ?




08/12/2020

Window Installation are we Meeting Code ?

Window Installation are we Meeting Code ?

Window Performance
Frame Edge IN
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Reinforced 23 [
Interlocking ol
Meeting Stile L

Power Seal
Spacer System™

Lift-out Sash

Cam Locks
Dual cam locks
standard on
windows 32" or
greater.
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Integral . //'/ 2
Nailing Fin < Fusion-welded
Frame and Sash
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CSA A440S1, Canadian Supplement to AAMA/WDMA/CSA
101/1.5.2/A440, NAFS - North American Fenestration
Standard for Windows, Doors, and Skylights.

General testing requirements Air, Water and Structural

Does not apply to field testing
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Window Installation
Frame Edge Out
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NBCC 2010 9.27. 4 Sealants
9.27. 4.1 Required Sealants

19
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1) Sealant shall be provided where required to prevent the entry

of water into the structure

2) Sealant shall be provided between masonry, siding or stucco
and the adjacent door and window frames or trim including sills,
unless such locations are completely protected from entry of rain
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NBCC 2010 10.2.5 Exterior Sealants

10. 2.5.1 The exterior perimeter of a window or door frame
shall be sealed to the exterior cladding to minimize
penetration of water into the rough opening gap and
behind the cladding sealant shall not interfere with the
drainage holes in the window or the door frame or the
cladding
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HOUSEWRAP

SIDE
SPLINE

HOUSEWRAP
TAPE

CASING
BEAD

CAULKING

BOTTOM
SPLINE

FLEXIBLE
FLASHING
TAPE —_|

The cods requires a min of 6 %
slope after settlement / shrinkage.
Using a flashing with a 110 degree
angls is good practice

MINIMUM 7500 '

MINIMUM BY CODE 10MM
25MM IS RECOMMENDED

——

FOLDED SAFETY EDGE oMM DO NOT CRIMF BACK FOLD
TIGHT SO POSITIVE SLOPE

S VAINTANED

FOLD UP EDGE -
§ 25MM MIN

STUCCO

DO NOT CUT HERE

NOTCH OUT
FRONT FACE

Step 1

END DAM MUST
EXTEND TO FACE
4~ OF CLADDING

FOLD OVER OUTER
CORMER TO CREATE
ASAFETY EDGE

Step 3
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9.27. 3.8 Flashing
4) Terminate at each end with an end dam

i) with a height in millimeters not less than 25 millimeters
or 1/10 the value of the 1-in-5 driving rain wind
pressure in Pa, and

ii) at a height defined in subclause (c)(i), extending to the
face of the adjacent cladding
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NBCC 2010

9.7.6.1 Installation of windows, doors, and skylights.

1) The installation of windows doors and skylights shall conform to
CAN/CSA A 440.4 Window Door and Skylight installation.

2) The installation of manufactured and pre-assembled windows,
doors and skylights and the field assembly of manufactured
windows and doors combination units shall conform to the
manufacturer’s instruction.

3) Windows doors and skylights shall be sealed to the air barriers
and vapor barriers
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CSA 440.4

A.2.4.2

Critical barriers may be defined as follows:

(a) Vapour barrier — elements installed to control the diffusion of
water vapour.

(b) Air barrier — the assembly installed to provide a continuous
barrier to the movement of air.

(c) Water-resistive barrier — the water-resistive barrier refers to
the surface farthest into an assembly from the exterior that can
accommodate some exterior moisture (in the form of liquid water)
without causing damage to interior finishes or materials within the
assemblies.
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CSA 440.4
A.24

Identify the critical barriers in the adjacent wall and window
assemblies

A.2.4.1

Critical barrier refers to materials and components that
together perform a specific function within a wall or window
assembly. All of these functions are critical to the successful
performance of the assembly and must be maintained across
the interface between the window and the wall.
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CSA 440.4

Thermal barrier — the assembly installed to provide a
continuous barrier to the flow of heat.

Note: For clarity, the thermal barrier is described in the
text but is not shown graphically on the drawings.
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CSA 440.4

10.2.5.1 Exterior Sealants

The exterior perimeter of a window or door frame shall be
sealed to the exterior cladding to minimize the penetration of
water into the rough opening gap and behind the cladding.
Sealant shall not interfere with drainage holes in the window or
door frames or in the cladding
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CSA 440.4

10.2.5.4

Exterior sealants shall be applied over the backer rod in a
continuous manner to provide an even unbroken sealant bead
sufficient to fill the gap between the fenestration product and
the adjacent construction the shape of the sealant be shall be
appropriate for the type of joint In accordance with ASTM
C1193
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CSA 440.4

A. 8.6.6

The installation of one-component polyurethane foam
requires that the foam material comply with CAN/ULC-
S$710.1 and be installed in accordance with CAN/ULC-
S710.2.

CAN/ULC-5710.1 no longer includes one-component
polyurethane foam as an air barrier material but is used
only as an insulation in the rough opening.
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Exterior

Stucco cladding

Air space

Sheathing paper
Exterior sheathing
Insulated stud space
Polyethylene sheet
Interior gypsum board

Interior

Critical barriers:

——\lapour barrier

Interior Air barrier

Exterior

— Exterior moisture barrier
Water-shedding surface
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Critical barriers:

e \/apour barrier

s Air barrier

Exterior moisture barrier

Water-shedding surface
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Figure A.3
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CAN/CSA-A4404-18 Wind

Figure A.8
Example concealed barrier installation — Vinyl siding — Window sill/jamb
detail with sub-sill flashing
(See Clause A4.)

Framing Jamb membrane
Wl sheathing

Sloged wood sub-sil (ogtional)

Sheathing paper

Sil membrane
Corner membrane

Shans

a) Install sub-sill flashing b) Prepare window opening

Sheathing paper Shesthing poper
Window

€) Install window ) Instal sheathing paper

Window Installation are we Meeting Code ?

CAN/CSA-A440.4-18 Window, door, and skylight installation

Figure A.4 (Concluded)

~ Perimeter insulation and air seal ~ Vapour retarder
- Wall insulation - Wood stool 'l
- Interior gypsum board

Vapour barrier
Air barrier

""" Water-resistive barrier

~ Water-shedding barrier

d) Install insulation to e) Complete air/vapour ) Check continuity
complete thermal barrier barrier and install of critical barriers
interior finishes

I Maximum exposure rating: LOW ]
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CAN/CSA-A440.4-18

door, and skyligh

Figure A.4
Example of face-sealed installation — Stucco — Window sill/jamb
detail without sub-sill flashing
(See Clause A.4.)

- Framing - Window Stucco cladding
Wall sheathing Sheathing paper Backer rod and exterior sealant
~ Wood sub-sill

Sheathing paper
Sheathing paper wrap into sill

Sheathing paper wrap into jamb
Shims

(a) Prepare window (b) Install window and (c) Install cladding and
opening complete water- exterior sealant to
resistive barrier complete water-
shedding surface

(Continued)
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CAN/CSA-A440.4-18

Figure A.5
Example of face-sealed installation — Stucco — Window head/jamb detail
(See Clause A4.)

Framing Window Stucco cladding

Wall sheathing Sheathing paper Backer rod and exterior sealant
Sheathing paper at jamb Sheathing paper

Sheathing paper at head Insulation and air seal

a) Prepare window opening b) Install window and complete ) Install cladding and exterior
water-resistive barrier sealant to complete
water- shedding surface

Maximum exposure rating: LOW

08/12/2020
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Steel Stud Framing
Dens-Glass Wall Sheathing
Metal Angle on Sealant at Jamb
Jamb Membrane

Head Membrane

Deflection Head

Sealant at Jamb

Window

Self Adhered Membrane
Self Adhered Membrane
Metal Head Flashing

“or Rigid Insulafi
BRI dpgtation
Backer Rod and Exterior Sealant

Deflection Head Closure
Interior Gypsum Board "

N\
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I —_.— VAPOUR BARRIER

AIR BARRIER
e EXT. MOISTURE BARRIER
—— — WATER SHEDDING SURFACE
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EXTEND WALL SELF ADHERED A.B.
(TYPE L) INTO WINDOW R/O (SEAL
TO V.B. W/ TAPE)

R EXTEND V.B. INTO WINDOW

R/O AND SEAL TO WINDOW
FRAME (ALL 4-SIDES)

FILL SHIM SPACE W/ LOW
EXPANDING CLOSED CELL SPRAY
FOAM INSUL. (ALL 4-SIDES)

ROD / CAULK (AROUND ALL
4-SIDES) (INT. AND EXT.) T

RETURN 16 GWB INTO /

WINDOW OPENING AT HEAD
AND JAMBS W/ J-TRIM

FIBREGLASS WINDOW C/W
EXT. PANNING (NOSING)

PROVIDE PVC SILL INTO WINDOW
FRAME U-CHANNEL

(NOTE: PLY SHEATHING SILL IS NOT
P.T.- FOR INDOOR AIR QUALITY)

G/L
]
S|\ /B
ills

(PROVIDE WD. FURRING AS REQ'D. TO
FASTEN FINISH SIDING AND TRIM)

EXTEND SELF ADHERED A.B. (TYPE
L) SHINGLE LAPPED (SEALED) TO
WALL A.B. ABOVE AND EXTEND DN.
OVER LEG OF FLASHING

19x64 FIBRE C. TRIM (ALL 4-SIDES)

PREFIN. MTL. HEAD FLASHING W/
100 LEG AND 19 DRIP

T/O WINDOW R/O o
»

AT JAMBS - CAULK WINDOW PANING
TOFIBRE C. TRIM

PREFIN. MTL. FLASHING W/ 19 DRIP

U/S WINDOW R/O

PROVIDE CONT. RIGID INSUL.
TO WINDOW OVER WD. BLKG.
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Wall
V/B A/B Thermal Drainage

V/B A/B Thermal Drainage
Window
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Wall
V/B  A/B Thermal Drainage

V/B Thermal Drainage A/B
Window
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Manometer

Exterior

Control valve

Exhaust blower

Interior

Flexible hose

Polyethylene
Water supply
3.4 L/m%min

(5 US galfhr-ft?)

Sample

Legend:
Pexr = external pressure
Pcay = cavity pressure (chamber)

Note: This figure has been adapted, with permission, from AAMA 502.
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Manometer

P
Exterior cav

Control valve

Exhaust blower

Interior

Flexible hose

==

v V7

%I/%/

) / Polyethylene
Water supply bz kzid % Sample

3.4 L/m2min P
(5 US gal/hr=ft?)

Legend:
Pext = external pressure
Pcay = cavity pressure (chamber)

Note: This figure has been adapted, with permission, from AAMA 502.
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04/28/2020 10:47
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What is the Current State of the Art

Are we Meeting NBCC Code and
CSA Requirements
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The following slides are not a refelction
on the performance of the individual
materials but the installation and
sequencing of construction

Window Installation are we Meeting Code ?

“Except For Structural Errors, About 90% Of All Building Problems
Are Associated With Water In Some Way.” (ASTM)

37
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But With Proper Design & Construction, Moisture Damage
Can Be Minimized
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This lead to....

TilS
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And This....

WEST, dtns b wow

RETER 14 st tanirss
SFR A 17
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What Do End Dams Do?

Water Flow Water Flow
With With
No End dams End dams

|
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Lack of adhesion to the
Window flange.
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To drain or not to drain That is the Question?

Two Systems

Face sealed

e Designed to block water penetration, otherwise, it’s trapped.
Water trapped behind walls finds its way to the interior.

Weeped walls
e Allows limited water in and sheds that water to the exterior

e Expect details to see water
e Drainage plane and flashing
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FIGURE 11: Face Seal Wall Assembly

Water not expected or
allowed lo pass through

/ “face seal® of cladding
Al —— |

Wind-driven rain —"I

Primary - and only -

i/ 1 == Sheathing
— - —~t Framing

A =
Drip — ___/‘ ?‘1 /—_ " Insulation

Wallboard

Cladding

EXTERIOR INTERIOR
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———— Incidental water allowed
to pass through cladding
ond deain down backside

b of cladding, collected at
BT = / | drainage plane and
N o 77N retumed to exteror
~ s ~
~ /
SIS S W Drainage cavity (38"
NN Y / R minimum clear width)
P % k
~ ~ Draing lan
Winddriven  / o Y / b rainage plane
~
il '+ // f Secondary drainage

Primary drainage
by gravity flow

by gravity flow - free
flow aided by capiliary
break

Open jint or
soalant with weeps. —

g g B o o o
N

N
NN

Back venting of cladding

JEr=
JE
B
)
Pl
)
i3
F
o
L
|

r
‘, z alows drying by means
= T
Flashing with 4, > of air mavement and
drip edge — 7'", | vapor diffusion
» 4 // ! - Sheath
Sealant VAR - athing
) 7, I 1 Framing
A
) 7 “;A: P Insulation
i 8B
7 e
§ 7"/, i y . Wallboard
Cladding ///,. 15—
EXTERIOR 7/ 4l — ~. 4 INTERIOR

Figure 3 Rainscreen Wall Assembly
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A Further Complication - Acrylic Stucco

Acrylic/synthetic stucco is a manufactured product which
can have widely varying permeabilities.

Acrylic Stucco is a very different material than traditional stucco

Traditional stucco has as relatively high permeability to water
vapour.

If water gets into an acrylic stucco-covered wall, can it dry??

08/12/2020
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To Summarize — these are the Critical NBC Window

Installation Requirements:
1. Rough openings — required to be fully protected from water,
(NBC9.7.6.1/A440.4).

2. End dams —required because they keep water away from the
window/wall interface, (NBC 9.27.3.8.4).

3. Window/wall interface — required to be sealed (with a
sealant!), (NBC9.27.4.1).
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It’s not Rocket Science, but this is

08/12/2020
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Questions
and
Discussion

Kevin Knight Gary Proskiw,

Tower Engineering Proskiw Engineering
Building Envelope Practitioner 204 633 1107

204 612 0654 Email: pel@mymts.net

Email: kknight@towereng.ca
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