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Capillary Pressures

» Result of surface tension = attraction to
surfaces
— pressure varies with pore size
—e.g., height rise in a glass tube

Surface tension up

Gravity Down

Capillary rise between glass sheets

Paper clip

Elastic
band

Heat, Air and Moisture Movement
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Surface Tension

Water: Liquid vs Vapor

* Vapor is a single molecule
* Liquid is molecular clumps, 60 or more
* Tyvek vs asphalt

Vapor
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Vapor Pressure: water as a gas
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Water vapor in Air

22C
50%RH
H0e 72F
0C 50 F
32F

\J

35C

95F

Heat Air and Moisture  No.28/78

Building Science

Heat Air and Moisture  No.29/78

© buildingscience.com

50f 16



Building Science Fundamentals

Straube

Heat, Air and Moisture Movement

Water vapor in Air
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Cold weather condensation
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Powerful means of controlling condensation in cold climate buildings

Control interior RH

10C 21C
50 F 70F 95 F
50%RH 25%RH 12%RH
0ocC
F
100%RH

Building Science
Heat Air and Moisture  No.32/78

Building Science
Heat Air and Moisture  No.33/78

© buildingscience.com

June 13-14, 2012

6 of 16



Building Science Fundamentals

Heat, Air and Moisture Movement

Warm weather

condensation
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Dehumidification
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Retrofit increases airtightness -> Increases RH

Cold-weather
air leakage
condensation
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Air leakage

* Much more vapor can be carried on back of
air flow than diffusion

» Condensation only happens
if air flows towards
cold surface
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Tback of sheathing = Tinterior - (Tinterior'Texterior) Rbatt/RtotaI

Heat, Air and Moisture Movement
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With exterior insulation

No exterior sheathing
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Water Vapour Transport

. Vapour Diffusion (like heat conduction)
— more to less vapor
— No air flow
— Flow through tiny pores
» Air Convection (like heat convection)
— more to less air pressure
— flow through visible cracks and holes
— vapour is just along for the ride
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Summer Condensation:

1. Air-conditioning

2. Interior vapor barrier

3. Permeable exterior layer

Require:

1. Wet cladding

2. Cool interior

3. Poly or equiv.

4. Vapor permeable
insulation/
sheathing
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Valid for Diffusion or Air Leakage (Convection)
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Flow Through
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Low Perm Exterior
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Low Perm Interior
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Conclusions

 Air can store much more water vapor as
temperature increases

« Water vapor moves in two modes
— Diffusion (vapor control)
— Air Leakage (air control)

» Vapor control is less important

Air control requires all holes sealed

Liquid Transport: Capillary Flow

» Surface tension drives water uptake

» Flow rate depends on size of opening
— Small pores — high suction, low flow
— Large pores — low suction, high flow

Building Science
Heat Air and Moisture  No.68/78

Building Science 2008
Heat Air and Moisture  No.69/78

Capillary Flow

Solution: use gaps

 Large pores - no suction (no “wicking”)
Eg. : Crushed stone, air gaps

Gravity flow allows drainage

Capillary Flow

Example: Sand, siding laps
Smaller pores

- some wicking nches to feet)
[/
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Capillary Flow- concrete sucks

Example: Clay or silt
Wicking (dozens - hundreds of ft)
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To do

» Dynamic drawing of diffusion and air leakage
comparison

Balloon prick vs deflation

» Joe Vapor permeance cup test- photo of
Coke Fridge

* Do more psych charts steps

Methods to get Condensation
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