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Adventures In Building Science



2"d |_aw of Thermodynamics
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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The Effect of Climate
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The Perfect Wall




Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Window I






















Configurations of the Perfect Wall
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Air Flow and Vapor Diffusion
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The Myth of the Dew Point
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Climate

Zone

4c

Insulation for Condensation Control*

Rigid Board
or Air
Impermeable

Insulation

R-2.5

R-3.75

R-5

R-7.5

R-7.5

R-11.25

R-10

Total
Cavity

Insulation

R-13

R-20

R-13

R-20

R-13

R-20

R-13

Total Wall
Assembly

Insulation

R-15.5

R-23.75

R-18

R-27.5

R-20.5

R-31.25

R-28

R-40

Ratio of Rigid

Board

Insulation or

Air

Impermeable

R-Value to

Total

Insulation R-

Value

15%

15%

30%

30%

35%

35%

45%

45%

50%

50%

*Adapted from Table R 702.1 2015 International Residential Code
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Cladding

Furring

Rigid Insulation Lg’—
Air Control Layer (air barrier) >
Sheathing

\/

Air permeable insulation
(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)

Gypsum board
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Cladding

\

Furring

Water Control Layer

Sheathing

Air impermeable insulation
("closed cell” spray polyurethane foam)

Air permeable insulation
(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass,

stone wool / mineral wool batts )

A\

Gypsum board
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Shingles

Roofing paper

Roof Sheathing

Rigid Insulation

Roof Sheathing

Air barrier membrane //

Rafter/Truss
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Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam) /
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Shingles

Roofing paper

Roof Sheathing

Rigid Insulation

Air control layer (air barrier)

Roof Sheathing

Air permeable insulation

(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)
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Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam)

Air permeable insulation

(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)
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Insulation for Condensation Control*

Ratio of Rigid
Board Insulation
Rigid Board
Code or Air
Climate or Air

Required Impermeable R-
Zone Impermeable
R-Value Value to Total

Insulation
Insulation R-
Value
1,23 R-5 R-38 10%
4C R-10 R-49 20%
4A, 4B R-15 R-49 30%
5 R-20 R-49 40%
6 R-25 R-49 50%
7 R-30 R-49 60%
8 R-35 R-49 70%

*Adapted from Table R 806.5 2015 International Residential Code

Table 1
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Roofs









































































lce Dams
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