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What is a Building?
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A Building is an Environmental Separator
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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
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2nd Law of Thermodynamics
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In an isolated system, a process can occur 
only if it increases the total entropy of the 
system

Rudolf Clausius
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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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Size Matters
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Relative Humidity
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Arrhenius Equation
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Damage Functions
Water
Heat
Ultra-violet Radiation
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Damage Functions
Water
Heat
Ultra Violet Radiation

Oxidization (Ozone)
Fatigue (Creep)
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The Three Biggest Problems In Buildings 
Are Water, Water and Water…
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Heat
Air
Moisture
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HAM
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Hygrothermal Analysis
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Rain
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Rain Screen
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Beer Screen?
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What is a Building ?
What do We Need?



Building Science Corporation
Joseph Lstiburek  86

Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Window



Building Science Corporation
Joseph Lstiburek  98



Building Science Corporation
Joseph Lstiburek  99



Building Science Corporation
Joseph Lstiburek  100



Building Science Corporation
Joseph Lstiburek  101



Building Science Corporation
Joseph Lstiburek  102



Building Science Corporation
Joseph Lstiburek  103



Building Science Corporation
Joseph Lstiburek  104

Configurations of the Perfect Wall
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Commercial Enclosure: Simple Layers



Building Science Corporation
Joseph Lstiburek  109



Building Science Corporation
2011 Joseph Lstiburek  110



Building Science Corporation
2011 Joseph Lstiburek  111



Building Science Corporation
2011 Joseph Lstiburek  112



Building Science Corporation
2011 Joseph Lstiburek  113



Building Science Corporation
2011 Joseph Lstiburek  114



Building Science Corporation
2011 Joseph Lstiburek  115



Building Science Corporation
Joseph Lstiburek  116



Building Science Corporation
Joseph Lstiburek  117



Building Science Corporation
Joseph Lstiburek  118



Building Science Corporation
Joseph Lstiburek  119



Building Science Corporation
Joseph Lstiburek  120



Building Science Corporation
Joseph Lstiburek  121



Building Science Corporation
Joseph Lstiburek  122



Building Science Corporation
Joseph Lstiburek  123



Building Science Corporation
Joseph Lstiburek  124



Building Science Corporation
Joseph Lstiburek  125



Building Science Corporation
Joseph Lstiburek  126



Building Science Corporation
Joseph Lstiburek  127



Building Science Corporation
Joseph Lstiburek  128



Building Science Corporation
Joseph Lstiburek  129



Building Science Corporation
Joseph Lstiburek  130



Building Science Corporation
Joseph Lstiburek  131



Building Science Corporation
Joseph Lstiburek  132



Building Science Corporation
Joseph Lstiburek  133

Where Is The Water Control Layer?
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Where Is The Water Control Layer?
Behind The Continuous Insulation?
Or The Face of The Continuous Insulation?
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Where Is The Water Control Layer?
Behind The Continuous Insulation?
Or The Face of The Continuous Insulation?
Where Is The Window?
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Where Is The Water Control Layer?
Behind The Continuous Insulation?
Or The Face of The Continuous Insulation?
Where Is The Window?
Is It An Innie Or Outie Or Tweeny?
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