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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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Stucco Failures
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Stucco Evolved As A Barrier System
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Exterior Insulation Finish Systems
EIFS



Building Science 2007
 Joseph Lstiburek – Rain Control 157



Building Science Corporation
 Joseph Lstiburek  158

Exterior Insulation Finish Systems
EIFS
Barrier System
Face-Sealed Not Water Managed
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Can Barrier or Face Seal Work?
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Reminder…
Don’t Do Stupid Things
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What Is Going On With Stucco?
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Materials
Inward Vapor Drive
Energy
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Rain Screen
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EIFS No Longer Has Issues
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Back To Stucco….
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Side Trip To My Backyard….
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“Lumpy Stucco”….
Should Have Been The Big Warning….
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Side Trip To Vancouver….
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Back To America….Pennslyvania….
And Then Pretty Much Anywhere It Rains…
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Back To Lumpy Stucco….
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Easy Solution….
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Inward Vapor Drive
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Recommendations….
Provide a 1/4 inch air space behind all stucco 

in regions where it rains more than 20 
inches per year

Provide a 1/4 inch air space behind all stucco 
over three stories

Don’t install interior vapor barriers 
Air space can be reduced to 1/16 inch where 

inward vapor drive is limited
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Recommendations….
Barrier works in Florida over block
Barrier does not work in Florida over OSB
Don’t install interior vapor barriers in Florida
Don’t drain a drained system into a barrier 

system 
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Pressures and IAQ
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Definition of a Problem

People
Pollutant (hot, wet, UV, ozone)

Path
Pressure 
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Mechanical Systems
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Mechanical Systems
Cooling System To Make It Cold
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Mechanical Systems
Cooling System To Make It Cold
Dehumidification System To Make It Dry
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Mechanical Systems
Cooling System To Make It Cold
Dehumidification System To Make It Dry
Heating System To Make It Warm
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Mechanical Systems
Cooling System To Make It Cold
Dehumidification System To Make It Dry
Heating System To Make It Warm
Energy Recovery System To Keep It Cold 

and Dry and Warm and Comfortable
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Mechanical Systems
Cooling System To Make It Cold
Dehumidification System To Make It Dry
Heating System To Make It Warm
Energy Recovery System To Keep It Cold 

and Dry and Warm and Comfortable
Distribution System To Make It Uniform
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Mechanical Systems
Cooling System To Make It Cold
Dehumidification System To Make It Dry
Heating System To Make It Warm
Energy Recovery System To Keep It Cold 

and Dry and Warm and Comfortable
Distribution System To Make It Uniform
Range Hoods Are A Special Kind of Hell
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Don’t Try to Combine Them…...
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Build Tight - Ventilate Right
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Build Tight - Ventilate Right
How Tight?
What’s Right?
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Air Barrier Metrics

Material  0.02 l/(s-m2) @ 75 Pa
Assembly  0.20 l/(s-m2) @ 75 Pa
Enclosure  2.00 l/(s-m2) @ 75 Pa

0.25 cfm/ft2 @ 50 Pa
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Getting rid of big holes 3 ach@50
Getting rid of smaller holes 1.5 ach@50
Getting German 0.6 ach@50
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Best

As Tight as Possible - with -
Balanced Ventilation
Energy Recovery
Distribution and Mixing
Source Control - Spot exhaust ventilation

Filtration
Material selection
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Worst

Leaky - with – Nothing
Spot Ventilation in Bathroom/Kitchen
Exhaust Ventilation – with – No Distribution 

and No Mixing
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Three Types of Controlled Ventilation 
Systems

Exhaust Ventilation
Supply Ventilation
Balanced Ventilation
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Ventilation Rates Are Based on Odor Control
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Ventilation Rates Are Based on Odor Control
Health Science Basis for Ventilation Rates is 

Extremely Limited
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Ventilation Rates Are Based on Odor Control
Health Science Basis for Ventilation Rates is 

Extremely Limited
Almost Nothing Cited Applies to Housing
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Ventilation Rates Are Based on Odor Control
Health Science Basis for Ventilation Rates is 

Extremely Limited
Almost Nothing Cited Applies to Housing
The Applicable Studies Focus on Dampness



House
2,000 ft2

3 bedrooms
8 ft. ceiling
Volume: 16,000 ft3

.35 ach     93 cfm

.30 ach     80 cfm

.25 ach     67 cfm

.20 ach     53 cfm

.15 ach     40 cfm
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ASHRAE Standard 62.2 calls for 7.5 cfm per 
person plus 0.03 cfm per square foot of 
conditioned area

Occupancy is deemed to be the number of 
bedrooms plus one
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ASHRAE Standard 62.2 calls for 7.5 cfm per 
person plus 0.03 cfm per square foot of 
conditioned area

Occupancy is deemed to be the number of 
bedrooms plus one

Outcome is often bad – part load humidity 
problems, dryness problems, energy 
problems
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IRC 2018 and IRC 2021calls for 7.5 cfm per 
person plus 0.01 cfm per square foot of 
conditioned area

Occupancy is deemed to be the number of 
bedrooms plus one

A 30 % credit is provided if the ventilation 
system is “balanced” and provides 
distribution
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3 Bedroom House – 2,500 ft2
30 cfm plus 75 cfm 
105 cfm
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3 Bedroom House – 2,500 ft2
30 cfm plus 25 cfm 
55 cfm
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3 Bedroom House – 2,500 ft2
30 cfm plus 25 cfm 
55 cfm
With Balanced and Distributed 30 percent 

credit
38.5 cfm
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The Cult of The Blower Door
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Blower Door Can’t Get You The True ACH
On A Short Term Basis – Hour, Day, Week
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Don’t Know Where The Holes Are
Don’t Know The Type of Holes
Don’t Know The Pressure Across The Holes
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Dilution Is Not The Solution To Indoor 
Pollution

Source Control
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Dilution For People
Source Control For The Building
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Recommended Range of Relative Humidity
Above 25 percent during winter

   Below 70 percent during summer
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Kitchen Exhaust Hoods
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Clothes Dryers
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Fireplaces
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Approaches
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Lapse Rate
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