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“It isn’t what we don’t know that gives us trouble, it’s what we know 
that ain’t so” 

    Will Rogers 

“There are known knowns.  These are things we know.  There are 
known unknowns.  There are things that we know we don’t know.  
But there are also unknown unknowns.  There are things we don’t 
know we don’t know. 

    Donald Rumsfeld 
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Water 

•  Vapor is a single molecule 
•  Liquid is molecular clumps, 75 or more  

Vapor 

Liquid 
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            Surface Tension/Surface Energy 
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Calculating capillary rise 

Building Science Corporation 

Capillary rise versus diameter 
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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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Tampa, FL 
(Hot-Humid) 

Seattle, WA 
(Mixed-Humid) 

Lansing, MI 
(Cool/Cold) 

Charleston, SC 
(Hot-Humid) 

Test Hut Locations

Vancouver, BC 
(Cool-Humid) 
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Denver, CO 
(Zone 5) 

Houston, TX 
(Zone 2) 

Minneapolis,MN 
(Zone 6) 

Kansas City,MO 
(Zone 4) 

Charlotte, NC 
(Zone 3) 

Seattle, WA 
(Zone 4) 
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Test Garage (Denver) 
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Test Garage (Denver) 
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Monitoring 

•  Measure every 5 minutes, save every hour 
•  Stored locally with battery back up 
•  Ethernet connection allows data to be 

collected from any Internet connection 

86 

Experimental Approach 

•  Run for 12 months  
•  A. How do perfect walls behave under normal 

conditions? 

•  Run for 12 months 
•  B. Introduce calibrated “leaks” 

– Different times of year 
– Different quantities 
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A calibrated leak 

•  Known quantity 
•  Known location 
•  Known time 
•  Avoid draining 
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Methodology 
•  Model homes in Cold, Mixed-Humid, and Hot-Humid 

climate zones. 
•  Logged wall conditions, and indoor & outdoor 

temperature, relative humidity; physical condition of 
assembly periodically checked 

•  Comparison to hygrothermal models 
•  Tune hygrothermal models based on experimental 

results 
•  Comparison to proposed code language 
•  Adjust code proposed code language 
•  Iterate as often as necessary – politics driven but 

physics constrained 
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Kansas City RH Summer-Fall 

— P4 - Poly 
— P5 - Paint  
— P6 - SVR 
— P7 - SVR-inset 
— P8 – Kraft 
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Outdoor Temperature & Relative Humidity
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Rockwool 
1x3 furring @ 24” o.c. 
#10 screws @ 16” o.c. vertically  
Result: 20 psf cladding weight 
with < 2/100” deflection 
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Energy Impact of Gaps? 
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FG Batt, OSB, Vented 1.5” PIR, FC Siding - SOUTH S7 FG Batt, OSB, 1.5” XPS, FC Siding - NORTH N2 
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Rain Screen 
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Beer Screen? 
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Research ongoing 

Building Science Labs paper 
(CCBST 2014)(Smegal & Straube) 

More information: 
www.buildingscience.com 
www.buildingsciencelabs.com 
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