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Building Science

Adventures In Building Science

Building Science

April 28, 2014

“It isn’'t what we don’t know that gives us trouble, it's what we know
that ain’t so”

Will Rogers

“There are known knowns. These are things we know. There are
known unknowns. There are things that we know we don’t know.
But there are also unknown unknowns. There are things we don’t
know we don’t know.

Donald Rumsfeld
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What is a Building?
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A Building is an Environmental Separator
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Buildings Get Wet From The Outside Buildings Must Be Designed To Dry
Buildings Get Wet From The Inside
Buildings Start Out Wet

Wet Happens
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Buildings Can Dry To The Outside 27 | aw of Thermodynamics
Buildings Can Dry To The Inside
Buildings Can Dry To Both Sides
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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Don’t Do Stupid Things
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Wood or fiber cement siding

Furring or spacer strip

Building paper, housewrap or building
wrap (PinkWrap® Housewrap)

Ptywood or OSB sheathing

EcoTouch® Pink® Fiberglass Insulation
in cavity

Gypsum board

Latex paint

Wood or fiber cement siding

Furring or spacer strip

Exterior rigid insulation (Foamular®
Extruded Polystyrene (XPS))

EcoTouch® Pink® Fiberglass Insulation
in cavity

Gypsum board

Latex paint

Control of Condensing
Surface Tomperature
Assembly
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Outside Inside
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. condensation

Exterior and frost
sheathing
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If You Need To Run A Hygrothermal Model
To Figure Out If Your Wall Works You
Have The Wrong Design
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Relative Humidity (RH) %
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Sheathing

Penetrating
Water
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Sheathing

Penetrating
Water
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Rain Screen
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Beer Screen?
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding
Control layers

Structure

Slab Roof
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Parapet
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Brick veneer

Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

or trowel-on or spray
applied drainage plane, air barrier
and vapor retarder

Non paper-faced exterior gypsum ———
sheathing, plywood or oriented strand
board (OSB)

SSIS/SSNN

Uninsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
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Drained cavity
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polystyrene, expanded polystyrene,
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applied drainage plane, air barrier
and vapor retarder
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Gypsum board
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Stucco

Commercial Enclosure: Simple Layers
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Expanded polystyrene insulation (EPS) ———

Air gap
Water control layer
Non paper-faced exterior

gypsum
sheathing, plywood or oriented strand
board (OSB)

« Structure

Insulated wood stud cavity

« Rain/Air/\apor

High density spray polyurathane foam (SPF) « Insulation

« Finish

Gypsum board

Latex paint o vapor semi-
permeable textured wall finish
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Upturned leg

Base sloped
to exterior

Drip edge
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Baffle to deflect raindrops
hitting face of cup due

Rain enters cup 9 to momentum
due to momentum ("kinetic energy”)
("kinetic energy”) b »
Pressureincupis @
> same as pressure
o outside on face
of baffle R
5} Entire wind Entire wind

Wind enters cup— —» | < pressure Momentum driving force < pressure
pressyrizing cup; b taken here converted to gravity— taken here
no rain entry due water drains away

to wind driven rain

»
9 Wind enters cup— —h

pressurizing cup;

A v
~ no rain entry due 2
[*] to wind driven rain ()
4
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& Cup can still drain & Cup can still drain
water to exterior ¢ water to exterior
. A
v -
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Pressure
moderated
chamber

Interior air seal

Beveled wood
siding

Adhesive -backed

sill flashing

Housewrap

Sheathing—————————|
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— Vent tube
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Drain and vent
opening
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Intent of sealant is to
limit this lateral flow of
water between
sheathing and
building wrap

Flashing tape

Sealant “bedding”
joint

Building wrap
“wrapped” into
opening
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Rain screen B

Thermal control ——|
layer

cover

_— Venting protective

~— Thermal control

L “—Structure

membrane

Air control layer, vapor
control layer and water
control layer

- Structure

Adapted from Baker, M.; Roofs, 1980;
Courtesy National Research Council of Canada

Air control layer, vapor
control layer and draining
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Roofing membrane
OSB sheathing Cover board
Roof deck (joints Rigid insulation
taped)
Spray polyurethane —

foam (upside down “L")
Rim closure material
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backed lath
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Cavity insulation

Gypsum board with semi-
permeable (latex) paint

Cavity insulation
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Protected
roof vent

/— Roof insulation

A i

N
., LW W\~

\— Class Il vapor retarder
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Stool studs
Sheathing

Second layer of z-bars
shouki be installed
perpendicular 10 the first
layer; ocientation of the two
layers wil depend on the
requirements of the
cladding attachment
system

Metal panel

First kayor of 2-bars embodded in the
insulation layer; should the first layer be
instalied horzontally, the exterior leg
should be turned down 1o promote
drainage 1o the exterior.
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Stool studs
Sheathing

Fully-adhered air and
water control kayer

Continuous insulation
fayer

Building Science Corporation
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