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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



Building Science Corporation
Joseph Lstiburek  6

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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Hygric Buoyancy



Building Science Corporation
23)$45*6)&-7'($8**W@



Building Science Corporation
23)$45*6)&-7'($8**WK

Z3&$*:;&$(*Y;43(*[P9\]*-)*WU
T(I*!-(*-)*9V



Building Science Corporation
Joseph Lstiburek  16



Building Science Corporation
Joseph Lstiburek  17



Building Science Corporation
Joseph Lstiburek  18

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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What is a Building ?
What do We Need?
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer



Building Science Corporation
Joseph Lstiburek  65



Building Science Corporation
Joseph Lstiburek  66



Building Science Corporation
Joseph Lstiburek  67



Building Science Corporation
Joseph Lstiburek  68



Building Science Corporation
Joseph Lstiburek  69



Building Science Corporation
Joseph Lstiburek  70



Building Science Corporation
Joseph Lstiburek  71



Building Science Corporation
Joseph Lstiburek  72



Building Science Corporation
Joseph Lstiburek  73



Building Science Corporation
Joseph Lstiburek  74



Building Science Corporation
Joseph Lstiburek  75

Window
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Configurations of the Perfect Wall
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Commercial Enclosure: Simple Layers
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