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Building Science

‘here is No Such Thing as a Free
"hermodynamic Lunch




A Building is an Environmental Separator
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Arrhenius Equation
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For Every 10 Degree K Rise
Reaction Rate Doubles
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Damage Functions
Water

Heat

Ultra-violet Radiation
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2nd Law of Thermodynamics
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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
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Thermodynamic Potential
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Vohume m3ky Dry Rir

Eedow 0°C Properties and Enthalpy Deviation Lines Are For loa
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Change In Materials
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Machine
direction
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Water Vapor Permeance, US perms
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Sheathing

Penetrating
Water
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Sheathing

Penetrating
Water
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Plywood/OSB
sheathing

Water control
layer

33" spacer strip
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Rain Screen
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Beer Screen?
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EcoTouch® Pink® Fiberglass Insulation
in cavity

Gypsum board

Latex paint

Wood or fiber cement siding
Furring or spacer strip
Building paper, housewrap or building >
wrap (PinkWrap® Housewrap)
Plywood or OSB sheathing - ﬂ o+
|
|
4

Vapor
Flow-Through
Assembly
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Wood or fiber cement siding

Furring or spacer strip

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

EcoTouch® Pink® Fiberglass Insulation

in cavity

Gypsum board | =
i
—

Latex paint .-
=

Control of Condensing
Surface Temperature
Assembly



- Single top plate
— 2x6 stud wall @ 24" o.c.
Taped and painted '/,

gypsum wall board as
interior finish

Cellulose insulation in
wall cavity

OSB sheathing with
water control layer

facing; joints taped/
sealed

Mineral fiber insulation
boards

- 1x4 wood furring strips

Wood or fiber cement
siding

Cellulose
insulation at
fim joist

Capillary break —~

EPS insulation- /
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Single top plate
2x6 stud wall @ 24" o.c.
Taped and painted '/,"

gypsum wall board as
interior finish

Fiberglass or cellulose
insulation in stud space

~ XPS insulating exterior
sheathing; 1" to 4" typical

Tape joints in XPS
sheathing

Furring strips

Cladding

-

Spray foam ——— S | -
insulation at rim -
joist N
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Exterior Insulation Finish Systems
EIFS....aka “Synthetic Stucco”
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Exterior Insulation Finish Systems
EIFS

Barrier System

Face-Sealed Not Water Managed
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Stucco
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Materials
Inward Drive
Energy
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Traditional Lime Stucco Greater than 20 perms
Lime/Portland Cement Stucco 51to 10 perms
Portland Cement Stucco 1 to 5 perms
Polymer Modification Less than 1
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Increasing Permeance

4 | T
———— Scratch Coat
Brown Coat

Finish Coat
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Ancient Modification Additives
Cow Dung

Egg Whites

Pig Blood
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Non Traditional Building Wraps
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12/19/2002
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10/24/2002
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Back To Lumpy Stucco....
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Easy Solution....
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Drainage Mat
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siding [t Unfaced cavity insulation,
(all surfaces coated) -~ celiulose or low density
insulation -— spray-apphed foam
(taped or sealed joints) = Gypsum board with (latex) paint
Airspace - Sealant, adhesive or gasket
Sealant, adhesive [ Sealant at corner of botiom
—] plate and sublioor or gasket
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Leaky air handling unit
and supply ducts

| Air handling

unit /

b + &

Supply Return Supply

© e & e

Depressurized conditioned space
inducing infiltration

o r_l_l |J_.| e

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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Depressurized
:) condftioned spaos
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Any type of flooring/floor finish

Floor sheathing (OSB or plywood)
Airspace

\- Foil-faced Cavity

isocyanurate insulation
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Three Types of Controlled Ventilation
Systems

Exhaust Ventilation
Supply Ventilation
Balanced Ventilation
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Induced
infiltration L ‘i
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Induced
exfiltration
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Kitchen Exhaust Hoods
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= Unconditioned
make-up air
60 - 70% of
hood exhaust
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Clothes Dryers
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Fireplaces
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Sweating Ducts
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Sweating Ducts

Light Colored Roofs

Cool Roofs

Radiant Barriers

ACCA Manual J, S and D
ASHRAE 62.2

Building Science Corporation
Joseph Lstiburek 127



Ductwork Attic Dehumidification System
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Vapor diftusion

Classic vented attic Unvented attic with vapor
diffusion port
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