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What weoOre gonn

Water vapor drive and transmission
Psychrometrics

Vapor barriers and vapor retarders

SPF vapor transmission properties

Best practices

Analytical techniques
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Water Vapor Transmission
Fundamentals

A Basic flow equation

AFlow = drive/resistance
= drive x permeance

AD=Px M
I D = water vapor diffusion

I P =water vapor pressure (absolute
numidity)

I M =permeance
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Fundamentals (cont)

A Diffusion

I Water vapor molecules wending their
way through solid or porous materials

A Drive

I Water vapor moves from regions of high
humidity to regions of lower humidity

I Absolute humidity is the driving force
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Fundamentals (cont)

A Permeance

I Tendency of a material to allow water
vapor to diffuse through it
I Dependent on:

APhysical properties of the material
(permeability)

AThickness
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Fundamentals (cont)

A Permeance

I The tendency of a material to allow the

passage of water vapor at a specified
thickness

I Permeance values MUST report the thickness

Grains H,O
ft° «hr «in Hg

—Perm

Note: 1 pound = 7000 grains
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Fundamentals (cont)

A Permeability

I The tendency of a material to allow the
passage of water vapor

I NOT thickness dependent; thicknesses are
NOT reported

I Divide by the actual thickness to determine the
Permeance

Grains H,O =in
ft* «hr «in Hg

—Perm«nch
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Fundamentals (cont)

A Permeance (perm) A Permeability
Grains H,O (Perm-ineay

ft* «hr «in Hg Grains H,O «in

A Specify the ft* «hr «in Hg

thickness when
reporting this
value

A Divide by the
thickness to get
permeance
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Psychrometrics

A Warm air can hold more water vapor
than cold air

A Air can become saturated with water
vapor (Condensation)

A The saturation threshold increases
with temperature
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Psychrometric Chart
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SPF Is a very useful material

to control temperature and

humidity profiles in building
assemblies
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More Fundamentals

A Water vapor concentration (absolute
humidity) can build up within
building assemblies due to water
vapor drive

A Condensation occurs when the
temperature within the assembly
drops below the dew point
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More Fundamentals (cont)

A AVOID condensation by:

I Preventing building components from
dropping below the dew point

I Reducing water vapor entering the
ouilding component

I Increasing water vapor leaving the
ouilding component
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More Fundamentals (cont)
Avold condensation by:

A Preventing building A Placing INSULATION on the

components from cold side of vapor retardant
dropping below the materials
dew point

A Reducing water vapor A Installing vapor RETARDANT
entering the building materials on the warm side of
component the assembly

A Increasing water A Installing BREATHABLE
vapor leaving the materials on the cold side of
building component the assembly
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Barriers & Retarders

A The definition keeps changing

AiVapor Retarder o i s
term but youol | COmm
term AVapor Barri ero

A Common definition:
VaporretarderO 1 per m
A Not a very good definition
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Vapor Barriers & Retarders

Impermeable Class | VR <0.1perm

Semi- Class Il VR 0.17 1.0 perm
Impermeable

Semi-Permeable| Class Ill VR 1.07 10.0 perm

Permeable > 10.0 perm
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