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Water Molecules
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Polar Molecule
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Size Matters
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William Thomson
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William Thomson – Lord Kelvin



Building Science Corporation
Joseph Lstiburek  13

Kelvin Equation
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Calculating capillary rise
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Capillary rise versus diameter

0

10

20

30

40

50

60

70

80

90

100

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

diameter [inch]

ca
pi

lla
ry

 ri
se

 [i
nc

h]



Building Science Corporation
Joseph Lstiburek  16



Building Science Corporation
6*7#5"$87'/9-(#:$$EB



Building Science Corporation
Joseph Lstiburek  18



Building Science Corporation
Joseph Lstiburek   19



Building Science Corporation
Joseph Lstiburek    20



Building Science Corporation
Joseph Lstiburek   21



Building Science Corporation
Joseph Lstiburek  22

Siding Laps
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Kelvin Equation Again….
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Relative Humidity
Vapor Pressure
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Sorption 
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BET Theory



Building Science Corporation
Joseph Lstiburek  42

BET Theory
Stephen Brunauer
Paul Emmett
Edward Teller
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Laws of Thermodynamics
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Zeroth Law – Equal Systems
First Law - Conservation of Energy
Second Law - Entropy
Third Law – Absolute Zero
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2nd Law of Thermodynamics
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In an isolated system, a process can occur 
only if it increases the total entropy of the 
system

Rudolf Clausius
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient – Thermal Diffusion
Concentration Gradient – Molecular Diffusion

Vapor Diffusion
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Thermodynamic Potential



.-/+0/12$3,/#1,#$4*(5*(&'/*1
6*7#5"$87'/9-(#:$$@C



Building Science Corporation
Joseph Lstiburek  69

Vapor Diffusion Vapor Concentration
Convective Flow Air Pressure
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