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A Building is an Environmental Separator
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. Control heat flow

. Control airflow

. Control water vapor flow

. Control rain

. Control ground water

. Control light and solar radiation

. Control noise and vibrations

. Control contaminants, environmental hazards and odors
. Control insects, rodents and vermin
. Control fire

. Provide strength and rigidity

. Be durable

. Be aesthetically pleasing

. Be economical
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Window

Parapet
Roof
Wall
Footing Slab
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Brick vEnoer/stone VENear e - /
Drained cavity A
Exterior rigid insulation — extruded . I 4
polystyrene, expanded polystyrene, /1 |
Isocyanurate, rock wool, fiberglass
1
Membrane or trowel-on or spray -+ ”
appled drainage plane, air barrier
and vapor retarder ]
/ -1
Concrete block
4 11
Metal channet or wood furring
Gypsum board
z
Latex paint or vapor semi-
permeable textured wall fiinish v 1
A | Ik A
Vapor Profile
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Brick i veneer

Drained cavity

Exterior rigid nsulation — extruded
polystyrena, expanded polystyrene,
wocyanurale, rock wool, fiberglass

Membrane or trowel-on or speay -
applied dranage plane. air barmer
and vapar retarder

Non paper-faced axtenor gypsum — -

sheathing, plywood or oriented strand
board (0SB)

Unmsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
parmeadle textured wall fiinish

€

Vapor Profile

g
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Joseph Lstiburek 26

Lstburek

© buildingscience.com

May 16, 2016

13 of 70



University of Toronto Enclosures

Lstburek

Building Science Corporation

Joseph Lstiburek 27

Brick vaneer/sione veneer

Drained cavity

Extaror rigid insulation — exiruded -
polystyrens, expanded polystyrens,
socyanurate, rock wool, fiberglass
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Mambrane of trowel-on of spray
applied dranage plane, ar barrier
and vapot retardar
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Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity -

Y1)

|

i

Gypsum board .
Latex paint or vapor semi- -
permeable textured wall finish

Vapor Profile

‘i,.
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Commercial Enclosure: Simple Layers
» .I « Structure

* Rain/Air/Vapor

* Insulation
* Finish
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Base sloped
to exterior

— Drip edge

Building Science Corporation

Joseph Lstiburek — Rain Control 73

Building Science Corporation

Joseph Lstiburek — Rain Control 74

Lstburek

© buildingscience.com

May 16, 2016

37 of 70



University of Toronto

Lstburek

Enclosures

Building Science Corporation

Joseph Lstiburek 75

Building Science Corporation

Joseph Lstiburek 76

© buildingscience.com

May 16, 2016

38 of 70



University of Toronto

Lstburek

Enclosures

Rain enters cup b
due to momentum
("kinetic energy”) b

Y

v

6 Cup drains water
to exterior

Building Science Corporation

2011 Joseph Lstiburek 77
Rain enters cup b
due to momentum
("kinetic energy”) b k\
N =
Entire wind
Wind enters cup— —> pressure
pressurizing cup; taken here
no rain entry due
to wind driven rain b
e

e

5 Cup can still drain
water to exterior
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Wind enters cup—

Baffle to deflect raindrops
hitting face of cup due
to momentum
("kinetic energy”)

Pressure incup is b
same as pressure
outside on face
of baffle

Momentum driving force
converted to gravity—
water drains away

pressurizing cup; o%/
no rain entry due

to wind driven rain

water to exterior

¢

(o)

06 Cup can still drain
@

Entire wind
pressure
taken here
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Insulating
glass unit
Seal (tape)
Seal (gasket)
Setting block
7 (typically two
per unit)
Hole providing —.
drainage and h
pressurization —— Frame

et |
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Outer seal sees
waterbutnot . ~ Key seal is interior
pressure; no AN -~ seal as ittakes
pressure’difference N / maximum wind load
across this seal, b / but it does not see
therefore no rain water
entry
Pressure in chamber
Entire wind
is same as pressure
outside on face of ™= —- e
assembly S
NG
Air enters and sl I Pressure
pressurizes chamber
chamber

— -y
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Prassure
moderated
chamber

—

Adhesive -backed 4

sill flashing

Housewrap ——————————

Sheathing—— s

Interior air seal

Beveled wood
siding
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Flashing tape

Intent of sealant is to
limit this lateral flow of

water between Sealant “bedding™
sheathing and joint
building wrap
<
Building wrap
“wrapped” into
opening
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/ Inner seal

Wind pressurizes
chamber between
inner and outer
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Vent tube
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Sealant
backer rod
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Pressure
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\— Baffle
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Exterior seal
with weeps

Synthetic stucco
rendering wrapped
around opening
creating “pan fashing”

Tngple glazed window

Interior air seal

20 ga angle supporting
back dam of synthetic stucco

‘pan flashing™
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Life is Tough Enough As it Is...
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Don’t Do Stupid Things
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