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Transitioning from Traditional Insulation Contractor 
to Building Enclosure Expert

Joseph Lstiburek, Ph.D., P.Eng., ASHRAE Fellow
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Window
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Configurations of the Perfect Wall
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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)
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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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Rain Screen
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Beer Screen?
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2nd Law of Thermodynamics
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In an isolated system, a process can occur 
only if it increases the total entropy of the 
system

Rudolf Clausius
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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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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less



Building Science Corporation
Joseph Lstiburek  76

Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion

Vapor Diffusion
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Thermodynamic Potential
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