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What is a Building?
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A Building is an Environmental Separator

Building Science Corporation

Joseph Lstiburek 3

. 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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Zeroth Law — A=B and B=C therefore A=C
First Law - Conservation of Energy

Second Law - Entropy
Third Law — Absolute Zero

Building Science Corporation
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2"d Law of Thermodynamics

Building Science Corporation
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In an isolated system, a process can occur
only if it increases the total entropy of the
system

Rudolf Clausius

Building Science Corporation
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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

Building Science Corporation
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding l:
Control layers >

Structure —| >

Building Science Corporation
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Wall

1t 1 1 |

Slab Roof
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< Ballast

< Filter fabric

<« Control layers
< Roof structure

Building Science Corporation
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<« Slab
< Control layers

Stones
Earth
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Wall
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Roof

Wall
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Roof
H Wall
M
Slab
Building Science Corporation
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Parapet
U Roof
= Wall
Slab
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Parapet
: Roof
: Wall
Footing Slab
Building Science Corporation_l
Joseph Lstiburek 21
Parapet
H Roof
|
Window U wall
I
Footing Slab
Building Science Corporation_l
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1
Brick e vanear
Drained cavity /J
Exterior fgid insulation — exdnuded — e s d
, expanded polystyrene, L
Isocyanurate, rock wool, fiberglass
%
Membrana or trowel-on o spray /]
applied drainage plane, air barner
and vapor retarder 4
Concrete block 4
11
Matal channet or wood furring |
Gypsum board I P
Latex paint or vapor sem|-
permeable textured wal fiinish ‘ j

-y

Vapor Profile

Building Science Corporation
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Brick j veneer

Drained cavity

Extenior rigid nsulation — extruded
polystyrena, expanded polystyrene,
wocyanurate, rock wool, fiberglass

'

Membrane or rowel-on of SPeay ——g
applied drainage plane. air barmear
and vapar retarder

Non paper-faced axtencr gypsumn ————
heathing, plywood or oriented strand
board (OSB)

Unmsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
parmeadle textured wall fiinish

&

- =

Vapor Profile
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Brick veneersione weneer o
Drained cavity

Extaror rigid insulation — exiruded ———

polystyrens, expanded polystyrens,
socyanurate, rock woel, fiberglass [

Membrane of trowel-on of spray
apphied dranage plane, ar barner t
and vapos retardar i

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

Insulated wood stud cavity

Gypsum doard i

Latex paint or vapor semi- ~
permeable textured wall finish

Vapor Profile
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Interior partition parallel
to wind transfers shear
load to floor diaphragm
andfor foundation

interior partitions
parallel to wind)

Side walls transfer
shear forces to the
foundation

Building Science Corporation
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— Sirgle top plede
2B studwal 8 29" 0C
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Taped and painted '/, —— OSB exterior
gypsum wail board as panel
nterioe finish
0SB interior panel \ — Furing
EPS insulation
core \

- Cladding

S

Spray foam rim '
|oist insulation N
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Castin-place concrate —
core

ICF mner and outer ~
tacos (typically EPS) f:»_»

Taped and painted
5" gypsum board as
interior finish

Furning strips

Cladding
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