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Rain Screen
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Drain the Rain on the Plane
If You Want to Save Cash…Flash
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•  Structure
•  Rain/Air/Vapor
•  Insulation
•  Finish

Commercial Enclosure: Simple Layers
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Open Joints vs Closed Joints
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Open Joints vs Closed Joints
Limits of Pressure Equalization
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Pressure Equalization Needs to be Perfect
Pressure Equalization Reduces Drying
Prevention of Wetting Is Not As Important As 

Drying
Assume Things Get Wet…Design Them to Dry
Ventilated Claddings Promote Drying
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Capillarity
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William Thomson
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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
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Modeling and Other Lies 
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Heat
Air
Moisture
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HAM
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Hygrothermal Analysis
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Rain and Airflow Missing
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Rain



Building Science Corporation
 Joseph Lstiburek  168



Building Science Corporation
 Joseph Lstiburek  169



Building Science Corporation
 Joseph Lstiburek  170



Building Science Corporation
 Joseph Lstiburek  171



Building Science Corporation
 Joseph Lstiburek  172



Building Science Corporation
 Joseph Lstiburek  173

All We Have To Figure Out Is How Much Hits 
The Wall
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All We Have To Figure Out Is How Much Hits 
The Wall

We Need Straube and Kuenzel



Building Science Corporation
 Joseph Lstiburek  175



Building Science Corporation
 Joseph Lstiburek  176

Straube and Kuenzel help us determine how 
much rain water gets to the wall…we more 
or less guess.

We assume 30% bounces off.
The 70% that stays on the wall is addressed 

by liquid conductivity (capillary flow) and 
vapor diffusion. 

We further assume 1% penetrates the 
cladding.

And then assume that 1% of the 1% gets 
past the water control layer.
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Airflow
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Airflow is 3-Dimensional…
Buildings are Complex 3-Dimensional Multi-

Layer Airflow Networks…
You Can’t Model a 3-Dimensional Transport 

Mechanism with a 1-Dimensional Model…
Unless you make things up….
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Hygrothermal Analysis
You Can Get Any Answer You Want Based 

On Your Assumptions….
This is Not Good….But is Often Profitable or 

Dangerous or Both…
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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 N228

29
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Moist Air
Oxygen(21%) 16 O2 32
Nitrogen (79%) 14 N228
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
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Ductwork Attic Dehumidification System
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Basements
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• Liquid Gravitational Hydrostatic Pressure
Capillary Suction Pressure
Osmosis Solute Concentration

• Vapor Diffusion Vapor Pressure
Convective Air Pressure

Mechanisms of Flow
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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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