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80 percent of construction defects involve
water

40 percent of homeowners claim to have
suffered from water damage

Water damage is the second most frequently
filed claim
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Leaky air handling unit
and supply ducts

Supply Return

Supply
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Depressurized conditioned space
inducing infiltration
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Note: Colored shading depicts the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space
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Any type of flooring/floor finish
Floor sheathing (OSB or plywood)

\— Foil-faced
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\— Spray foam
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Cement board/fiber cement underlayment
Floor sheathing (OSB or plywood)
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Carpet
Carpet pad
Floor sheathing (OSB or plywood)
Closed cell (2 Ib/ft* density) spray foam
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Wood flooring (back-coated)
Slip surface (rosin paper or building paper)
Floor sheathing (OSB or plywood)
r Closed cell (2 Ib/ft* density) spray foam
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Vinyl flooring
Floor sheathing (OSB or plywood)
Closed cell (2 Ib/ft* density) spray foam
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Outside Inside

70°F

Dewpoint
(50% RH, 70°F)

Location of
condensation
and frost

Exterior ——»+
sheathing
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Roof insulation
Continuous ridge

Insulation wind batfle ventilation >

2" minimum space

Water protection
membrane

Gypsum board with vapor
semi-permeable (latex) paint

g:;:'c:z;’s Consider increasing depth of
insulation by using deeper
trusses or oversized (longer)
Vinyl or trusses

aluminum siding Caulking or sealant

Gypsum board with permeable
(latex) paint

Rigid insulation
(taped or sealed joints)

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Leaky air handling unit
and supply ducts

+ 1T +

Supply Return Supply

© © © ©

Depressurized conditioned space
inducing infiltration

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Return

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Building Science Corporation
Joseph Lstiburek 97

Shingles
Roofing paper

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Nail base for shingles (plywood or OSB)
screwed through rigid insulation
to wood decking or timber rafters

Air barrier membrane ——

Wood decking

Timber rafter or exposed joist
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Roof membrane
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Rigid insulation
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Roof sheathing

Roofing paper

Shingles

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Roof sheathing
Roofing membrane

Vented space

Air barrier
membrane

Wood decking

Timber rafter or
exposed joist
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Roof sheathing
Roofing membrane -
Shingles

Roofing paper

Roof sheathing ——————— \
Vented space — S

L Timber rafter
or exposed joist

\\ Wood decking
Air barrier membrane

|

— R-60 rigid insulation (horizontal E“_ —
and vertical joints staggered) =
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Walls

Hydrostatic
pressure

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

to wind driven rain
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é Cup can still drain
water to exterior

)
%) Entire wind
Wind enters cup— pressure
pressurizing cup; b taken here
no rain entry due
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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
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pressurizing cup;

no rain entry due
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to wind driven rain

Cup can still drain
water to exterior
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Outer seal sees
water but not

pressure; no \
pressure difference

- Key seal is interior
/ seal as it takes
maximum wind load

across this seal, // but it does not see
therefore no rain water
entry
Pressure in chamber 1 A 2
Entire wind
is same as pressure
outside on face of — g:::‘l’::re
assembly S
Air enters and s Pressure
pressurizes chamber
chamber
——J

———— g
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Pressure
moderated
chamber

Interior air seal

Beveled wood
siding

Adhesive -backed >
sill flashing

Housewrap »)

Sheathing————————————|»

Joseph Lstiburek 127

Lstiburek

Building Science Corporation
2011 Joseph Lstiburek 128

© buildignscience.com

32 of 57



ICF International Conference

Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 129

Building Science Corporation
Joseph Lstiburek 130

Building Science Corporation

Joseph Lstiburek 131

Lstiburek

Building Science Corporation
Joseph Lstiburek 132

© buildignscience.com

33 of 57



ICF International Conference Building Science January 14, 2015

Building Science Corporation

Building Science Corporation
Joseph Lstiburek 133

Joseph Lstiburek 134

Intent of sealant is to Flashing tape
limit this lateral flow of .
water between Sealant “beddlng“
sheathing and joint

building wrap

Building wrap
“wrapped” into
p opening

Building Science Corporation Building Science Corporation

Joseph Lstiburek 135

Joseph Lstiburek 136

Lstiburek © buildignscience.com 34 of 57



ICF International Conference

Building Science

January 14, 2015

[

N

Building Science Corporation

Joseph Lstiburek 137

Building Science Corporation

Joseph Lstiburek 138

]

Building Science Corporation

Joseph Lstiburek 139

Building Science Corporation

Joseph Lstiburek 140

Lstiburek

© buildignscience.com

35 of 57



ICF International Conference

Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 141

Building Science Corporation

Joseph Lstiburek 142

Building Science Corporation

Joseph Lstiburek 143

Lstiburek

Building Science Corporation

Joseph Lstiburek 144

© buildignscience.com

36 of 57



ICF International Conference

Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 145

Building Science Corporation
Joseph Lstiburek 146

Building Science Corporation

Joseph Lstiburek 147

Lstiburek

Building Science Corporation
Joseph Lstiburek 148

© buildignscience.com

37 of 57



ICF International Conference

Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 149

Building Science Corporation

Joseph Lstiburek 150

U
[

Building Science Corporation

Joseph Lstiburek 151

Lstiburek

Building Science Corporation

Joseph Lstiburek 152

© buildignscience.com

38 of 57



ICF International Conference

Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 153

Building Science Corporation

Joseph Lstiburek 154

Building Science Corporation

Joseph Lstiburek 155

Lstiburek

Building Science Corporation

Joseph Lstiburek 156

© buildignscience.com

39 of 57



ICF International Conference Building Science

January 14, 2015

Building Science Corporation

Joseph Lstiburek 157

Building Science Corporation

Joseph Lstiburek 158

Building Science Corporation

Joseph Lstiburek 159

Lstiburek

Building Science Corporation

Joseph Lstiburek 160

© buildignscience.com

40 of 57



ICF International Conference

Building Science

— Sealant
backer rod

Inner seal

Wind pressurizes
chamber between
inner and outer
seal

Sealant
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— Vent tube
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Drain and vent
opening
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