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Arrhenius Equation
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Damage Functions
Water
Heat
Ultra-violet Radiation
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Vapor Pressure and Relative Humidity
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Sorption Isotherms
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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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Vented Attics Are Climate Dependant
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Houses With Vented Attics Suck
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Houses With Vented Attics Suck
Not all the Time…..but......
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Air barrier membrane

Shingles

Roofing paper

Rigid Insulation

Roof Sheathing

Roof Sheathing

Rafter/Truss
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Shingles

Roofing paper

Air impermeable insulation
(aka spray polyurethane foam)

Roof Sheathing
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Roof Sheathing

Air permeable insulation
(fiberglass batts, netted blown 

cellulose, netted blown fiberglass,
spray applied fiberglass)

Shingles

Roofing paper

Rigid Insulation

Air control layer (air barrier)

Roof Sheathing
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Shingles

Roofing paper

Roof Sheathing

Air permeable insulation
(fiberglass batts, netted blown 

cellulose, netted blown fiberglass,
spray applied fiberglass)

Air impermeable insulation
(aka spray polyurethane foam)
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Air permeable insulation
(fiberglass batts, netted blown 
cellulose, netted blown fiberglass,
spray applied fiberglass)

Sheathing

Cladding

Furring

Rigid Insulation

Gypsum board

Air Control Layer (air barrier)
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Air permeable insulation
(fiberglass batts, netted blown 
cellulose, netted blown fiberglass,
spray applied fiberglass, 
stone wool / mineral wool batts )

Sheathing

Cladding

Furring

Gypsum board

Water Control Layer

Air impermeable insulation
(”closed cell” spray polyurethane foam)

Building Science Corporation
!"#$%&'(#)*+,-$.''/0



Building Science Corporation
Joseph Lstiburek  99



Building Science Corporation
Joseph Lstiburek  100



Building Science Corporation
Joseph Lstiburek  101



Building Science Corporation
Joseph Lstiburek  102



Building Science Corporation
Joseph Lstiburek  103



Building Science Corporation
Joseph Lstiburek  104



Building Science Corporation
Joseph Lstiburek  105



Building Science Corporation
Joseph Lstiburek  106

Truss Uplift
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Conditioned Attics Not Unvented Attics
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Conditioned Attics Not Unvented Attics
Need Supply Air
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Conditioned Attics Not Unvented Attics
Need Supply Air
50 cfm/1000 ft2 of Attic
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Hygric Buoyancy
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Vented vs. unvented shingle temperatures

South-facing shingle temperatures
Jacksonville, FL  16-Sep to 18-Nov 2000
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Sweating Ducts
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Sweating Ducts
Light Colored Roofs
Cool Roofs
Radiant Barriers
ACCA Manual J, S and D
Ductwork Attic Dehumidification System
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Burying  Ducts
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Cold Climates
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