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Deep Energy Retrofits
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Deep Energy Retrofits
What does this mean?
Net zero ready…
Get to net zero with conservation and 
renewables…70:30
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Deep Energy Retrofits
70:30
Climate Zones 4,5 and 6….
5 – 10 – 20 – 40 – 60 @ 1.5
ERV
…..plus…..
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Don’t Kill Anyone….
Don’t Kill The Building.…
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Carbon Monoxide
Soil Gas
Mold
VOC’s
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Energy Flow
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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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• 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



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 - Foundations   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



Building Science Corporation
Joseph Lstiburek    134



Building Science Corporation
Joseph Lstiburek    135



Building Science Corporation
Joseph Lstiburek    136



Building Science Corporation
Joseph Lstiburek    137



Building Science Corporation
Joseph Lstiburek   138



Building Science Corporation
Joseph Lstiburek - 139



Building Science Corporation
Joseph Lstiburek    140



Building Science Corporation
Joseph Lstiburek    141



Building Science Corporation
Joseph Lstiburek - 142



Building Science Corporation
Joseph Lstiburek    143



Building Science Corporation
Joseph Lstiburek    144



Building Science Corporation
Joseph Lstiburek    145



Building Science Corporation
Joseph Lstiburek   146



Building Science Corporation
Joseph Lstiburek    147



Building Science Corporation
Joseph Lstiburek  148



Building Science Corporation
Joseph Lstiburek    149



Building Science Corporation
Joseph Lstiburek - Foundations   150



Building Science Corporation
Joseph Lstiburek    151



Building Science Corporation
Joseph Lstiburek    152



Building Science Corporation
Joseph Lstiburek    153



Building Science Corporation
Joseph Lstiburek    154



Building Science Corporation
Joseph Lstiburek    155



Building Science Corporation
Joseph Lstiburek    156



Building Science Corporation
Joseph Lstiburek  157



Building Science Corporation
2010 Joseph Lstiburek   158



Building Science Corporation
Joseph Lstiburek    159



Building Science Corporation
Joseph Lstiburek   160



Building Science Corporation
Joseph Lstiburek    161



Building Science Corporation
Joseph Lstiburek    162



Building Science Corporation
Joseph Lstiburek    163



Building Science Corporation
Joseph Lstiburek    164



Building Science Corporation
Joseph Lstiburek    165



Building Science Corporation
Joseph Lstiburek    166



Building Science Corporation
Joseph Lstiburek    167



Building Science Corporation
Joseph Lstiburek    168



Building Science Corporation
Joseph Lstiburek    169



170



171



172



Building Science Corporation
Joseph Lstiburek   173



174



175



Building Science Corporation
Joseph Lstiburek  176

Overclad Options
Drained Cladding
Drained EIFS
Drained Panels
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Before



After
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Fiber Cement
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John Straube
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Castle Square DER



 Enclosure Option Selection
 IMP (as an insulated cladding)
 Moderate cost
 Able to address compartmentalization and 

transitions
 Had to convince manufacturer that it was 

OK to do this
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Air Flow
Compartmentalization
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Dilution For People
Source Control For The Building
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Approaches
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Recommended Range of Relative Humidity
Above 25 percent during winter
Below 70 percent during summer
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Kitchen Exhaust Hoods
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Equalizing Pressures
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Clothes Dryers
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