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Retrofits – Mass Buildings
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Freeze-Thaw Damage
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Freeze-Thaw Damage
Freezing Temperatures
Water
Susceptible Brick
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Susceptible Brick
Firing Temperature
Vitrification
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Kelvin Equation
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Calculating capillary rise
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Capillary rise versus diameter
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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

   

Diffusion + Capillarity + Osmosis = 
Problem
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Stucco 
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Traditional Lime Stucco     Greater than 20 perms
Lime/Portland Cement Stucco       5 to 10 perms
Portland Cement Stucco          1 to 5 perms
Polymer Modification            Less than 1
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Ancient Modification Additives
Cow Dung
Egg Whites
Pig Blood
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Retrofits – Frame Buildings
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Building Science Corporation Joseph Lstiburek
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R-70 roof
R-30 wall
R-20 Basement
R-10 Slab
2 ach @ 50 Pa
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80 percent efficient power vented sealed 
combustion gas boiler for heating and 
domestic hot water

Radiant hot water baseboard heating
15 SEER a/c
ERV (no dehumidifier, no humidifier)
Direct vented bathrooms/vented range hood
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Wood burning fireplace


