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Capillarity
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William Thomson – Lord Kelvin
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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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Siding Laps
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Kelvin Equation Again….
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The Myth of the Dew Point



Building Science Corporation
 Joseph Lstiburek  29

The Myth of the Dew Point
 1 Btu to change 1 lb of water 1 degree F
 144 Btu’s to change 1 lb of water to 1 lb of 

ice (latent heat of fusion)
 970 Btu’s to change 1 lb of water to 1 lb of 

water vapor (latent heat of vaporization)
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The Myth of the Dew Point
 Need two things…dew point temperature 

and a condensing surface…something 
with sufficient thermal mass to handle the 
change in phase energy…



Building Science Corporation
 Joseph Lstiburek  32



Building Science Corporation
 Joseph Lstiburek  33



Building Science Corporation
 Joseph Lstiburek  34



Building Science Corporation
 Joseph Lstiburek  35



Building Science Corporation
 Joseph Lstiburek  36



 37



Building Science Corporation
 Joseph Lstiburek  38



Building Science Corporation
 Joseph Lstiburek  39



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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Roofs and Ice Dams
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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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Dry Air
Oxygen (21%) 16 O2 32
Nitrogen (79%) 14 N2 28
       29
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Moist Air
Oxygen (21%) 16 O2 32
Nitrogen (79%) 14 N2 28
Water (tiny)   H2O 18
     less than 29
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Code Change
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R806.5 Unvented attic and unvented attic 
enclosed rafter assemblies.

• vapor diffusion port
• port area 1:600 of the ceiling area
• vapor permeance greater than 20 perms
• roof slope greater than 3:12
• insulation under the roof deck or at the 

ceiling
• air supply 50 cfm/1000 ft2 ceiling area 

when insulation installed directly under the 
roof deck

• Climate Zones 1, 2 and 3
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Vapor Diffusion Port:  A passageway for 
conveying water vapor from an unvented 
attic to the atmosphere.
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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
ASHRAE 62.2



Building Science Corporation
 Joseph Lstiburek  181



Building Science Corporation
 Joseph Lstiburek  182



Building Science Corporation
 Joseph Lstiburek  183



Building Science Corporation
 Joseph Lstiburek  184



Building Science Corporation
 Joseph Lstiburek  185



Building Science Corporation
 Joseph Lstiburek  186



Building Science Corporation
 Joseph Lstiburek  187



Building Science Corporation
 Joseph Lstiburek  188



Building Science Corporation
 Joseph Lstiburek  189



Building Science Corporation
 Joseph Lstiburek  190



Building Science Corporation
 Joseph Lstiburek  191



Building Science Corporation
 Joseph Lstiburek  192



Building Science Corporation
 Joseph Lstiburek  193



Building Science Corporation
 Joseph Lstiburek  194



Building Science Corporation
 Joseph Lstiburek  195



Building Science Corporation
 Joseph Lstiburek  196



Building Science Corporation
 Joseph Lstiburek  197

Basements
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Crawl Spaces
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Crawl spaces must be completely 
connected to either the outside or the 
inside
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Crawl spaces must be completely 
connected to either the outside or the 
inside

 Vented crawl spaces work
 Unvented conditioned crawl spaces work
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Don’t Do Stupid Things
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Smart Thing
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Conditioned Crawlspaces Not Unvented 
Crawlspaces

Need Supply Air
50 cfm/1000 ft2 of Crawlspace Area

Or
Dehumidification
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Smart Thing
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Slabs
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