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What is a Building?

Building Science Corporation
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A Building is an Environmental Separator

Building Science Corporation

. 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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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

Damage Functions

Building Science Corporation
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Damage Functions
Water

Heat

Ultra Violet Radiation

80 Percent of all Construction Problems are
Related to Water
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HAM

Building Science Corporation

Building Science Corporation
Joseph Lstiburek 9

Joseph Lstiburek 10

Hygrothermal Analysis

Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Control layers — ] {» |
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Slab Roof
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Qo ) Ballast
« Filter fabric
< Control layers il Control layers
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< Earth
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Roof

wall
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Wall
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Roof
H Wall
Slab
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Parapet

L Roof
L Wall
Slab
Ty
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P Parapet T
H Roof
Window Wall
Ml
‘ Footing Slab
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Parapet

Ll Wall

Footing

Roof

Slab

Building Science Corporation
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Brick veneer/stone veneer

Drained cavity

NN/

Exterior rigid — extruded

polystyrene, expanded polystyrene,
rock wool,

Membrane or trowel-on or spray

applied drainage plane, air barrier
and vapor retarder

Concrete block

:

NNN|SINN

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

NN

«

Vapor Profile

—

Building Science Corporation
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Brick veneeristone veneer

Drained cavity

Exterior rigid insulation — extruded ——|

polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane 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)

Uninsutated steel stud cavity

Gypsum board —

Latex paint or vapor semi-
permeable textured wall fiinish
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o

Vapor Profile

=
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Brick veneer

[

Drained cavity

98888

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

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

Non paper-faced exterior gypsum
sheathing, plywood or onented strand
board (0SB)

Insulated wood stud cavity

‘I‘IIIII‘I:I\IKII Il(l)\

Gypsum board

Ly

19999

1909089

Latex paint of vapor semi-
permeable textured wall fiinish
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Vapor Profile

-)
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Commercial Enclosure: Simple Layers

« Structure

« Rain/Air/\apor
* Insulation

* Finish

-

Building Science Corporation
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Building Science Corporation
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—— Upturned leg

Base sloped
to exterior

Drip edge

-y
\\\
2 Bu"dlnﬁ Pape,
E DOW;;
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Joseph Lstiburek — Rain Control 70
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Rain enters cup b
due to momentum
("kinetic energy”) b

L

4

‘7

(=2

[+

Cup drains water
to exterior

Building Science Corporation
2011 Joseph Lstiburek 73

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

Entire wind
pressure
taken here

Momentum driving force
converted to gravity—
water drains away

Wind enters cup—
pressurizing cup;
no rain entry due
to wind driven rain

Cup can still drain
water to exterior

oo "‘

Building Science Corporation
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Rain enters cup 1+
due to momentum
("kinetic energy”) b
L
Entire wind
Wind enters cup— —’b pressure
pressurizing cup; taken here

no rain entry due
to wind driven rain

A
v

6 Cup can still drain
water to exterior
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2011
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Insulating
glass unit

Seal (gasket)

Hole providing —.

drainage and
pressurization

\
N

B S -
| 1
R s o J
RN
== . . - - =
Rough opening

Seal (tape)
y
— Setting block
(typically two
A per unit)
s Frame

- ———
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2011
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Outer seal sees
water but not
pressure; no
pressure difference
across this seal,
therefore no rain

entry

Pressure in chamber ‘
is same as pressure
outside on face of
assembly

Air enters and sl

pressurizes
chamber

May 9, 2014

- Key seal is interior
seal as it takes
maximum wind load
but it does not see
water

Entire wind

[ pressure
taken here

Pressure
chamber

————y

Building Science Corporation
2011

Pressure
moderated
chamber

Adhesi hack

sill flashing

ap

Sheathing

Interior air seal

Beveled wood
siding
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Intent of sealant is to Flashing tape
limit this lateral flow of .
water between S(::‘alant “beddlng"
sheathing and joint

building wrap

Building wrap
“wrapped” into
p opening

Building Science Corporation Building Science Corporation
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Building Science Corporation
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— Sealant
backer rod

Inner seal

Wind pressurizes
chamber between
inner and outer
seal

Sealant ——
backer rod

\ Outer seal
— Vent tube

Building Science Corporation

— Sealant
backer rod

Inner seal

Pressure
chamber

Baffle
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QOuter, exposed
seal

Drain and vent
opening

Building Science Corporation

~ Drainage space
Backer rod

Exterior face of
cladding

Drainage opening
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Exterior seal
with weeps

Synthetic stucco
rendering wrapped
around opening
creating “pan flashing”

Triple glazed window

Interior air seal

20 ga angle supporting
back dam of synthetic stucco
“pan flashing™

Building Science Corporation
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Mean Relative Humidity, %
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Target Range

Winter Summer

65

Relative Humidity (RH) %
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Water Vapor P of Sh i
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Water Vapor Permeance, US perms
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Sheathing

Penetrating
Water

Building Science Corporation

Sheathing

Penetrating
Water
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Rain Screen
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Beer Screen?
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Hydrostatic
pressure

Hydrostatic
pressure
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| Hydrostatic
—*  head Hydrostatic
head
+—— Cladding +—— Cladding
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mph

Wind Speed (mph) vs. Stagnation Pressure (Pa)

0 100 200 300 400 500 600 700 800 900 1000

Pa
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— Venting protective
cover

Thermal control
layer

N Structure

Air control layer, vapor
control layer and draining
membrane

Rain screen

>4

Air control layer, vapor
control layer and water
control layer

Thermal control —]
layer

~|— Structure

Adapted from Baker, M.; Roofs, 1980;
Courtesy National Research Council of Canada
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Two (2) leyers insudation; jonts
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Parapet fashng Parapet lashog
1 Tapeced rigid insulation — Tapered rigd insulation
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Drainage mat

Stucco over paper-
backed lath

Roofing membrane

088 sheathing / A
Roof deck (joints : /_— Rigid insulation
taped) | l
Spray polyurethane — L
foam (upside down “L” r-qw YooY 2 Y=Y

, ) 5 A . - A ANNAN K 31'
Rim closure material — T\ \ ] { /| | \| \|

’ [ \f
0SB sheathing 1 dARRRRARN
P32, £C03C03COITLT)

Water control layer—— | === A S0, H‘J\’ti-'Ud‘

L Cavity insulation
Gypsum board with semi-
permeable (latex) paint

Cavity insulation
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OSB sheathing

Rim closure material —

OSB sheathing

Water control layer——

Drainage mat ————————

Stucco over paper- —»

backed lath

Roofing membrane
- Roof deck
~Spray polyurethane foam

- Cavity insulation

— Gypsum board with semi-
permeable (latex) paint

Cauvity insulation
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Protected
roof vent \Y/

/~ Roof insulation

RS o7 e NG
WAL RS

T
., N

.., .,

v\— Class Il vapor retarder
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