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Environmental Separation
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Definition of 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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Some Physics….
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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
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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The Effect of Climate
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The Perfect Wall
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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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Rain
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Rain Screen



Building Science Corporation
Joseph Lstiburek  74



Building Science Corporation
Joseph Lstiburek  75

Beer Screen?
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Drain the Rain on the Plane
If You Want to Save Cash…Flash
Don’t Be a Dope…Slope
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• Structure

• Rain/Air/Vapor

• Insulation
• Finish

Commercial Enclosure: Simple Layers
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Open Joints vs Closed Joints
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Open Joints vs Closed Joints
Limits of Pressure Equalization









Building Science Corporation
Joseph Lstiburek  176

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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Capillarity
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William Thomson
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William Thomson – Lord Kelvin
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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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Phases of Water
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Kelvin Equation Again….
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Pressures and IAQ
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Definition of a Problem

People
Pollutant (hot, wet, UV, ozone)

Path
Pressure
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