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“It isn’t what we don’t know that gives us trouble, it’s what we know 
that ain’t so”

Will Rogers

“There are known knowns.  These are things we know.  There are 
known unknowns.  There are things that we know we don’t know.  
But there are also unknown unknowns.  There are things we don’t 
know we don’t know.

Donald Rumsfeld



Building Science Corporation
Joseph Lstiburek  3

Order of Magnitude 
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Order of Magnitude 
1 to 10
10 to 100
100 to 1000
1000 to 10000
First Order Effects, Second Order Effects….
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Thermodynamics
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Zeroth Law – Equal Systems
First Law - Conservation of Energy
Second Law - Entropy
Third Law – Absolute Zero
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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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Thermodynamic Potential
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Damage Functions
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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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80 Percent of all Construction Problems are 
Related to Water
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Heat
Air
Moisture
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HAM
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Hygrothermal Analysis
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Rain and Airflow Missing
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Recall That Rain and Airflow Are Missing
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All We Have To Figure Out Is How Much Hits 
The Wall
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Surface Energy
Water (20 C) 73 dynes/cm
Water (100 C) 59 dynes/cm
Epoxy 46 dynes/cm
Polyethylene 31 dynes/cm
Soapy water 30 dynes/cm
Paraffin wax 25 dynes/cm
Silicone 24 dynes/cm
Teflon 18 dynes/cm
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Calculating capillary rise
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Capillary rise versus diameter
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Rain Screen
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Beer Screen?
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Don’t Do Stupid Things



Building Science Corporation
Joseph Lstiburek  178



Building Science Corporation
Joseph Lstiburek  179



Building Science Corporation
Joseph Lstiburek  180



!"#$%#&'()*#+&*+(,-./-.01#-&
2-3+/4(531#6".+7(((898



Building Science Corporation
Joseph Lstiburek  182









Building Science Corporation
Joseph Lstiburek  186











Building Science Corporation
Joseph Lstiburek  191



Building Science Corporation
Joseph Lstiburek  192



Building Science Corporation
Joseph Lstiburek  193



Building Science Corporation
Joseph Lstiburek  194



Building Science Corporation
Joseph Lstiburek  195



Building Science Corporation
Joseph Lstiburek  196



Building Science Corporation
Joseph Lstiburek  197



Building Science Corporation
Joseph Lstiburek  198



Building Science Corporation
Joseph Lstiburek  199



Building Science Corporation
Joseph Lstiburek  200



Building Science Corporation
Joseph Lstiburek  201




