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Our Expectations for 
Building Enclosures

They keep building components dry
They maintain a temperate 
environment
They are long lasting
They do not make you sick



Goals for Building

Building Durability
Energy Efficiency
Comfort



How Wall Assemblies 
Get Wet

Bulk water intrusion
Air current induced moisture 
vapor movement
Vapor migration by diffusion



Moisture = 
Problems



Managing Water & 
Moisture
Job 1 keep out the water
Job 2 Eliminate air in/exfiltration
Job 3 Design so the building can dry

Water moves as a liquid and a vapor
Leaks in the building enclosure
Moisture vapor piggy-backs on air 
movement



If it were only this easy…



Buildings components get 
wet by:

Water Leaks and moisture laden air 
infiltration or exfiltration

They dry by evaporation or 
diffusion



Remember

It only takes minutes for building 
components to get wet…

But it takes days or weeks to dry 
out.

Building materials  dry only  by 
evaporation or diffusion.



OSB VS. Plywood

Susceptible to 
mold growth
Tendency to 
buckle, ripple, 
warp and swell
Combustible 
material 



Misconception #1

One of the biggest misconceptions in 
the building industry today is:

Building a leaky building enclosure  and 
air infiltration leads to better drying of 
building components



Air is most always warmer 
and wetter than the air it is 
driven to. Why??

Heat moves from warm to cold
Moisture moves from wetter to dryer 
areas
Buildings dry more to the inside during 
summer
Building dry more to the outside in cold 
climates during  winter





T = 90°F

Summary Moisture 
Content of Air, 90°F

Units
90% 85% 80% 70% 65% 50%

lbs/1000cuft 1.920 1.814 1.707 1.493 1.387 1.067

oz/1000cuft 0.120 0.113 0.107 0.093 0.087 0.067

lbs/cuft 1.920E-03 1.814E-03 1.707E-03 1.493E-03 1.387E-03 1.067E-03

oz/cuft 1.200E-04 1.133E-04 1.067E-04 9.334E-05 8.668E-05 6.667E-05

oz/m3 4.238E-03 4.003E-03 3.767E-03 3.296E-03 3.061E-03 2.355E-03

Grains/cuft 13.441 12.695 11.948 10.454 9.708 7.467

RH, %



Misconception #2

One of the biggest misconception in 
the building industry today is:

Moisture transport by diffusion is a 
significant mechanism for the wetting 
of building components.



Basic thoughts about 
walls…

Colder temps usually contribute to wetter 
areas and higher surface relative 
humidity
Warmer temps usually contribute to dryer 
surfaces and lower surface relative 
humidity



Convective Loop “Windwashing”



*Test data by Holimetrix

Convective loops due to 
wind washing
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Mechanical
Pressure
(HVAC)

Stack
Pressure

Sources of Air Pressure 
Differential
in Houses

Wind
Pressure



The Three Barriers

Cladding

Drywall Finish

Exterior 
Sheathing

Studs

Air Barrier

Vapor Barrier
& Water Barrier

Thermal Insulation



Air, water barrier costs

The system costs about 1/2 of 
1% of the cost of an average 
house. 



DEW POINT
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Diffusion vs. Air Leakage

~1/2 qt.

30 quarts 

3’x3’ painted drywall
(October – April)

3’x3’ painted drywall
with a ¾”x¾” hole
(October – April)

Interior: 70°F, 40%RH
Exterior: Ottawa climate

Interior: 70°F, 40%RH
Exterior: Ottawa climate

60X

Air Leakage
Moisture transported by 
air currents can account 
for 98% of all water 
vapor movement 

Courtesy: Tony Woods



1)  Liquid water

1X

to >> 100X 

100X 

2)  Vapor transported by 
air currents

3)  Vapor diffusion

to >100X
10X

Rating of Moisture Sources in 
Buildings



Causes of Mold in 
Homes

Moisture problems cause by 
defective design.
Construction assembly related 
moisture problems.
Occupant generated moisture 
problems.
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