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What is a Building?



Building Science Corporation
Joseph Lstiburek  3

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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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
Gravity Acts Down
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion

Vapor Diffusion
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Thermodynamic Potential
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Window
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Configurations of the Perfect Wall
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Air permeable insulation
(fiberglass batts, netted blown 
cellulose, netted blown fiberglass,
spray applied fiberglass)

Sheathing

Cladding

Furring

Rigid Insulation

Gypsum board

Air Control Layer (air barrier)
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Air permeable insulation
(fiberglass batts, netted blown 
cellulose, netted blown fiberglass,
spray applied fiberglass, 
stone wool / mineral wool batts )

Sheathing

Cladding

Furring

Gypsum board

Water Control Layer

Air impermeable insulation
(”closed cell” spray polyurethane foam)
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Air barrier membrane

Shingles

Roofing paper

Rigid Insulation

Roof Sheathing

Roof Sheathing

Rafter/Truss
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Shingles

Roofing paper

Air impermeable insulation
(aka spray polyurethane foam)

Roof Sheathing
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Roof Sheathing

Air permeable insulation
(fiberglass batts, netted blown 

cellulose, netted blown fiberglass,
spray applied fiberglass)

Shingles

Roofing paper

Rigid Insulation

Air control layer (air barrier)

Roof Sheathing
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Shingles

Roofing paper

Roof Sheathing

Air permeable insulation
(fiberglass batts, netted blown 

cellulose, netted blown fiberglass,
spray applied fiberglass)

Air impermeable insulation
(aka spray polyurethane foam)
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Rain Screen
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Beer Screen?
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Open Joints vs Closed Joints
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Open Joints vs Closed Joints
Limits of Pressure Equalization
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Pressure Equalization Needs to be Perfect
Pressure Equalization Reduces Drying
Prevention of Wetting Is Not As Important As 

Drying
Assume Things Get Wet…Design Them to Dry
Ventilated Claddings Promote Drying
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Water Molecules
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Polar Molecule
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Size Matters
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William Thomson
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William Thomson – Lord Kelvin



Building Science Corporation
Joseph Lstiburek  206

Kelvin Equation
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Calculating capillary rise
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Capillary rise versus diameter
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Siding Laps
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Kelvin Equation Again….
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Relative Humidity
Vapor Pressure



Building Science Corporation
Joseph Lstiburek  228



Building Science Corporation
Joseph Lstiburek  229



Building Science Corporation
Joseph Lstiburek  230



Building Science Corporation
Joseph Lstiburek  231



Building Science Corporation
Joseph Lstiburek  232

Sorption 
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BET Theory
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BET Theory
Stephen Brunauer
Paul Emmett
Edward Teller
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Vapor Diffusion Vapor Concentration
Convective Flow Air Pressure
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Life is Tough Enough As it Is…
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Life is Tough Enough As it Is…
It’s Harder When You Are Stupid
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Don’t Do Stupid Things
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