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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
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Heat
Air
Moisture
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HAM
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Hygrothermal Analysis
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Water Molecules
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Polar Molecule
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Size Matters
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Periodic Table
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Nitrogen 14
Oxygen 16
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Nitrogen 14 N2 28
Oxygen 16 O2 32

H2O 18
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Adding Water Vapor Lowers It….
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Vapor Diffusion
Air Transported Moisture

Vapor Barriers
Air Barriers
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Relative Humidity
Vapor Pressure
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States of Matter
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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



Building Science Corporation

Capillary rise versus diameter
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• Mineral salts carried in solution by capillary water
• When water evaporates from a surface the salts left behind form 

crystals in process called efflorescence
• When water evaporated beneath a surface the salts crystallize 

within the pore structure of the material in called sub-
efflorescence

• The salt crystallization causes expansive forces that can exceed 
the cohesive strength of the material leading to spalling

Capillarity + Salt = Osmosis
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• Diffusion Vapor Pressure 3 to 5 psi
• Capillary Pressure 300 to 500 psi
• Osmosis Pressure 3,000 to 5,000 psi

Pressures
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More Osmosis
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Don’t Do Stupid Things
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