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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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Å  Control heat flow

Å  Control airflow

Å  Control water vapor flow

Å  Control rain

Å  Control ground water

Å  Control light and solar radiation

Å  Control noise and vibrations

Å  Control contaminants, environmental hazards and odors

Å  Control insects, rodents and vermin

Å  Control fire

Å  Provide strength and rigidity

Å  Be durable

Å  Be aesthetically pleasing

Å  Be economical
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Some Physicsé.



Building Science Corporation

 Joseph Lstiburek  7

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 ï Thermal Diffusion

Concentration Gradient ï Molecular Diffusion
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Moisture Flow Is From Warm To Cold

Moisture Flow Is From More To Less

Thermal Gradient ï Thermal Diffusion

Concentration Gradient ï 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



Building Science Corporation
 Joseph Lstiburek  26



Building Science Corporation
 Joseph Lstiburek  27



Building Science Corporation
 Joseph Lstiburek  28



Building Science Corporation
 Joseph Lstiburek  29



Building Science Corporation
 Joseph Lstiburek  30



Building Science Corporation
 Joseph Lstiburek  31



Building Science Corporation
 Joseph Lstiburek  32



Building Science Corporation
 Joseph Lstiburek  33



Building Science Corporation
 Joseph Lstiburek  34



Building Science Corporation
 Joseph Lstiburek  35



Building Science Corporation
 Joseph Lstiburek  36

Window
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Configurations of the Perfect Wall
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The Water Molecule
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Polar Molecule
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Size Matters
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Phases of Water
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Relative Humidity

Vapor Pressure
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Sorption 
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Air Flow and Vapor Diffusion 
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Moisture Movement
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Rain
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