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Building Science

Adventures In Building Science



What is a Building?
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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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Arrhenius Equation
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For Every 10 Degree K Rise
Activation Energy Doubles
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Damage Functions
Water

Heat

Ultra-violet Radiation
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2"d |_aw of Thermodynamics
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In an isolated system, a process can occur
only if it increases the total entropy of the

system

Rudolf Clausius
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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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Thermodynamic Potential
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Subarctic/Arcticy
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Exposure

Extreme - Over 60"
wigh [ 40" - 60"
Moderate D 20" - 40"
tow [___|] Under 20"
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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The Three Biggest Problems In Buildings
Are Water, Water and Water...
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Cladding =

Control layers >

Structure
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Slab

Wall

Roof
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< Slab

<«— Control layers
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Wall




Wall

Roof
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Wall

Roof

Slab
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Parapet

Wall

Roof

Slab
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Parapet

Jl

Wall

Footing

Roof

Slab
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Parapet

Window

Wall

Footing

Roof

Slab
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Configurations of the Perfect Wall
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Brick veneer/stone veneer ——» ] d
L]
Drained it -
rained cavity // % %
Exterior rigid insulation — extruded s 7 x IV o
polystyrene, expanded polystyrene, P P
isocyanurate, rock wool, fiberglass ===
g o
Membrane or trowel-on or spray . 7 i (P4 |7
applied drainage plane, air barrier
and vapor retarder L a
]
Concrete block ; 7 { a
7] e
Metal channel or wood furring va
Gypsum board —
. | 7 4 5
Latex paint or vapor semi-
permeable textured wall fiinish o a
/ ] 1

Vapor Profile

Building Science Corporation
Joseph Lstiburek 29



Brick veneer/stone veneer

\ 4

Drained cavity

Exterior rigid insulation — extruded Z ,/ »
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 : b
sheathing, plywood or oriented strand
board (OSB)

s ] [P

Uninsulated steel stud cavity £

A\

Gypsum board

\\

Latex paint or vapor semi- »
permeable textured wall fiinish

€ -

Vapor Profile
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Brick veneer/stone veneer

A4

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 - ~7 b
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity

Gypsum board 3 7
Latex paint or vapor semi- ‘- 7
permeable textured wall fiinish /

2 >

Vapor Profile
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Commercial Enclosure: Simple Layers

 Structure
« Rain/Air/Vapor

* Insulation
* Finish

/
v
/
v
/
v

b 10000010 1f
HE mEE
F 1000110111
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2009
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Upturned leg

—— Base sloped
to exterior

V4 Drip edge
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Vapor
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Hydrostatic
pressure
Hydrostatic
pressure
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Hydrostatic
head

4 Cladding
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Pascals mph

50 Pa= 20 mph
100 Pa= 30 mph
150 Pa= 35 mph

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

1,000 Pa= 90 mph

~
o

0 100 200 300 400 500 600 700 800 900 1000
Pa



All We Have To Figure Out Is How Much Hits
The Wall

Building Science Corporation
Joseph Lstiburek 94



Sheathing

Penetrating
Water
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Sheathing

Penetrating
Water
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Plywood/OSB
sheathing

Water control
layer

315" spacer strip
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Rain Screen
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Beer Screen?
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