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Renewable Energy

Material: *Southern Yellow Pine

Checking Input Data

Property Unit Value

Bulk density [Ib/ft?] 31,214
Porosity [f3/t] 0,858
Specific Heat Capacity, Dry [Biuflb°F] 0,449
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0,069
Permeability [perm in] 0,074
Reference Water Content [Ibfit3] 3,883
Free Water Saturation [Ibf1t3] 18,728
Water Absorption Coefficient [Ibfin*s~0.5] 0.0000020
Temp-dep. Thermal Cond. Supplement [Btu/h ft°F?) 0.0000640

010 1015

4=

._Ej_ §101.0 //

o £ Pd

> g 100-5

5 = ~

£ 0.05 £100.0 ~

g = Pl

5 810p-0.9 o

3 E /

E a10-1.0 2~

2 0.00 1015

g | 20 T

= — 5| ictinn i

*é 1079 |- o Rt o ngn,ﬁmw ‘,.-—"——‘;

e E 15 [ o e 095 - 1L0RH 5 ===

HQO_J -10 E = not defined /

=" / 7~ £ 1o :

& /l’ <

610-11 P % 5

= /I = //

2 —

Z10-12 0

- 0 0.2 04 0.6 0.8 1.0 0 0.2 04 0.6 0.8 1.0

Nommalized Water Content [ - | 0.95 0.96 0.97 0.98 0.99 1.0
Mmax Relative Humidity [ - ]

o010

4=

£

3

e

=

=

S 0.05

3

o

o

O

T

£

£ 0.00

-10 10 30 50 70 90 110 130 150 170
Temperature [°F]

89



U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Material: *Vinyl Siding (no vapor perm)

Checking Input Data

-10 10 30 50 70 90 110 130 150 170

Temperature [°F)

90

Property Unit Value
Bulk density [1B/1t%] 51.753
Porosity [f3/t] 0.001
Specific Heat Capacity, Dry [Biuflb°F] 0.549
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0.098
Permeability [perm in] 0.001
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.000064
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Material: Solid Brick Masonry

Checking Input Data

Property Unit Value
Bulk density [Ib/ft?] 118.613
Porosity [f3/t] 0.24
Specific Heat Capacity, Dry [Biuflb°F] 0.203
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0347
Permeability [perm in] 12.88
Reference Water Content [Ibfit3] 1.124
Free Water Saturation [Ibf1t3] 11.861
Moisture-dep. Thermal Cond. Supplement [%6/M.-%] 15.0
Temp-dep. Thermal Cond. Supplement [Btu/h ft°F?) 0.000064
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Material: Regular Portland Stucco

Checking Input Data

Property Unit Value
Bulk density [Ib/ft?] 122.078
Porosity [f3/t] 0.225
Specific Heat Capacity, Dry [Biuflb°F] 020
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0231
Permeability [perm in] 0.362
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.000064
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U.S. DEPARTMENT OF

Energy Efficiency &

EN ERGY Renewable Energy

Material: *Air Layer 5 mm; without additional moisture capacity

Checking Input Data

Property Unit Value
Bulk density [Ib/1t%] 0,081
Porosity [ft/Ft%] 0,999
Specific Heat Capacity, Dry [Biuflb°F] 0,239
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0,027
Permeability [perm in] 163,038
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Material: Air Layer 25 mm; without additional moisture capacity

Checking Input Data

Property Unit Value
Bulk density [Ib/1t%] 0.081
Porosity [f*11%] 0.999
Specific Heat Capacity, Dry [Biuflb°F] 0.239
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0.09
Permeability [perm in] 252.549
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Material: Air Layer 10 mm; without additional moisture capacity

Checking Input Data

Property Unit Value
Bulk density [1B/1t%] 0.031
Porosity [f3/t] 0.999
Specific Heat Capacity, Dry [Biuflb°F] 0.239
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0.041
Permeability [perm in] 176.438
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Material: *Bituminous Paper (#15 Felt)

Checking Input Data

-10 10 30 50 70 90 110 130 150 170

Temperature [°F)
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Property Unit Value
Bulk density [1B/1t%] 44,636
Porosity [f3/t] 0,001
Specific Heat Capacity, Dry [Biuflb°F] 0,368
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 2,31
Permeability [perm in] 0,13
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.0000640
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U.S. DEPARTMENT OF
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Energy Efficiency &
Renewable Energy

Material: Plywood high

Checking Input Data

Property Unit Value

Bulk density [Ib/ft?] 37.457
Porosity [f3/t] 0.96
Specific Heat Capacity, Dry [Biuflb°F] 0449
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0.058
Permeability [perm in] 03358
Reference Water Content [Ibfit3] 5.132
Free Water Saturation [Ibf1t3] 22.1
Water Absorption Coefficient [Ibfin*s~0.5] 0.000004
Temp-dep. Thermal Cond. Supplement [Btu/h ft°F?) 0.000064
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U.S. DEPARTMENT OF Energy Efﬂc]ency &

EN ERGY Renewable Energy

Material: Oriented Strand Board low

Checking Input Data

Property Unit Value
Bulk density [Ib/ft%] 35.896
Porosity [ft3/ft%] 0.8625
Specific Heat Capacity, Dry [Biuflb°F] 0449
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0.049
Permeability [perm in] 0.109
Reference Water Content [Ibfit3] 4.451
Free Water Saturation [Ibf1t3] 20.82
Water Absorption Coefficient [Ibfin*s~0.5] 0.000003
Temp-dep. Thermal Cond. Supplement [Btu/h ft°F?) 0.000064
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U.S. DEPARTMENT OF

Energy Efficiency &

EN ERGY Renewable Energy

Material: *Air Layer 5 mm

Checking Input Data

Property Unit Value

Bulk density [Ib/1t%] 0,081
Porosity [f*11%] 0,999
Specific Heat Capacity, Dry [Biuflb°F] 0,239
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0,027
Permeability [perm in] 163,038
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U.S. DEPARTMENT OF Energy EffIClenCy &

EN ERGY Renewable Energy

Material: *Fibre Glass (unlocked)

Checking Input Data

Property Unit Value

Bulk density [1B/1t%] 1,2
Porosity [f3/t] 0,99
Specific Heat Capacity, Dry [Biuflb°F] 0,201
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0,02
Permeability [perm in] 99,0769
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.0000640

T 04 11800

S /1 =2

H 03 / E

:é‘ / 8102.50

z b=

g 02 z

3 d 210225

o [as]

8 pd £

= 01 " 5102.00

@ s

£ 00 101-7%

Z 104 T 5 T

E s Suction Moisture Ran.

5 .6l Redist =4t 05 -gew RH

g 10 ‘g 9 -1.0RH

{ e

8 10-8 Sufi\on niot defir‘md E 3

= | T g

8_ Fedistribution not defined O 2 r A
n .

§10-10 5

= = 1 G |

z

S10-12 o! | '

= 0 0.2 04 0.6 0.8 1.0 0.5 0.6 0.7 0.8 0.9 1.0

Normalized Water Content [ -] 095 09 087 098 099 1.0

.o WA max Relative Humidity [ - ]

L p.03 |

= ‘ |

<

=

3

= 0.02

Z

©

=

=

5 0.01

O

T

£

2

£ 0.00

-0 10 30 50 70 90 110 130 150 170
Temperature [°F)

100



U.S. DEPARTMENT OF Energy Effici

ency &

EN ERGY Renewable Energy

Material: *(BSC) Kraft Paper

Checking Input Data

Property Unit Value

Bulk density [1B/1t%] 74N
Porosity [f*11%] 0,6
Specific Heat Capacity, Dry [Biuflb°F] 0,368
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 0,243
Permeability [perm in] 0,035
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.0000640
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Renewable Energy

Material: vapor retarder (0.1perm)

Checking Input Data

Thermal Conductivity [Btu/h ft°F]
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Property Unit Value

Bulk density [1B/1t%] 8.1156
Porosity [f3/t] 0.001
Specific Heat Capacity, Dry [Biuflb°F] 0.5493
Thermal Conductivity, Dry, 50°F [Btu/h f1°F] 1.3289
Permeability [perm in] 0.0039
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.0000642
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U.S. DEPARTMENT OF

ENERGY

Material: *Gypsum Board (USA)

Energy Efficiency &
Renewable Energy

Checking Input Data
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Property Unit Value

Bulk density [Ib/ft?] 53,064
Porosity [f3/t] 0,65
Specific Heat Capacity, Dry [Biuflb°F] 0,208
Thermal Conductivity, Dry, 50°F [Btu/h ft°F] 0,094
Permeability [perm in] 21,467
Moisture-dep. Thermal Cond. Supplement [%6/M.-%] 8,0
Temp-dep. Thermal Cond. Supplement [Btu/h f1°F7] 0.0000640
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U.S. DEPARTMENT OF Energy EffIClenCy &

EN ERGY Renewable Energy

Appendix C: WUFI Surface Transfer Coefficients

Exterior {Left Side}
Name Description Unit Value
Heat Resistance External Wall [h 1?2 °F/Btu] 0,3339
- includes long-wave radiation yes
Permeance No coating [perm] -
Short-Wave Radiation Absorptivity Stucco, dark {aged) [-] 06
Long-Wave Radiation Emissivity Stucco, dark {aged) [-] 09
Adhering Fraction of Rain According to inclination and copslructjon t§pé
Explicit Radiation Balance no
Interior {Right Side}
Name Description Unit Value
Heat Resistance External Wall [h f* °F/Btu] 0,7098
Permeance [perm] 10,0
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Appendix D: WUFI Source, Sinks
Wall 1 (Wood Siding-Ply)

*Southern Yellow Pine

Name Type
Rain Leak @ back of claddiddo/sture Source
Depth in Layer [in] 0,1181
Cut-Off at Free Water Saturation [Ib/t%] 18,728
Fraction of Driving Rain [%] 1

*Air Layer 5 mm; without additional moisture capacity

Name Type
Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | nm | 20
Plywood high
Name Type
Rain Leak @ Shthg Moisture Source
Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ib/t3] 22.1
Fraction of Driving Rain [%] 0.01
*Air Layer 5 mm
Name Type
Stud Space Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | im0
*Air Layer 5 mm
Name Type
Air Leak Air Change Source
Whole Layer

mix with air from right-hand side

Air Changes om0
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

Wall 2 (Vinyl Siding-Ply)
Air Layer 5 mm; without additional moisture capacity

Name Type
Rain Leak @ back of claddifdo/sture Source
Whole Layer
Cut-Off at Free Water Saturation [Ib/t%]
Fraction of Driving Rain [%] 1
*Air Layer 5 mm; without additional moisture capacity
Name Type
Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | | 200
Plywood high
Name Type

Rain Leak @ Shthg

Morsture Source

Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ib/ft%] 221
Fraction of Driving Rain [%] 0.01
*Air Layer 5 mm
Name Type

Stud Space Ventilation

Air Change Source

Whole Layer
mix with air from lefi-hand side
Air Changes | pmp | 10
*Air Layer 5 mm
Name Type

Air Leak

Air Change Source

Whole Layer

mix with air from right-hand side

Air Changes | | 10
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U.S. DEPARTMENT OF

ENERGY

Wall 3 (Vinyl-OSB)

Energy Efficiency &
Renewable Energy

Air Layer 5 mm; without additional moisture capacity

Name

Type

Rain Leak @ back of cladd

ifdossture Source

Whole Layer

Cut-Off at Free Water Saturation [Ib/t%]
Fraction of Driving Rain [%] 1
*Air Layer 5 mm; without additional moisture capacity
Name Type
Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | | 200
Oriented Strand Board low
Name Type
Rain Leak @ Shthg Moisture Source
Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ib/ft%] 2082
Fraction of Driving Rain [%] 0.01
*Air Layer 5 mm
Name Type
Stud Space Ventilation Air Change Source
Whole Layer
mix with air from lefi-hand side
Air Changes | pmp | 10
*Air Layer 5 mm
Name Type
Air Leak Air Change Source
Whole Layer
mix with air from right-hand side
Air Changes | pmp | 10
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Wall 4 (Brick-OSB)
Solid Brick Masonry

&
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Name

Type

Rain Leak @ back of cladg

liidossiure Source

Start Depth in Layer [in] 3
End Depth in Layer [in] 3.5
Cut-Off at Free Water Saturation [Ibfit3] 11.861
Fraction of Driving Rain [%] 1
Air Layer 25 mm; without additional moisture capacity
Name Type
Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | ] 10
Oriented Strand Board low
Name Type
Rain Leak @ Shthg Moisture Source
Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ibft%] 20.82
Fraction of Driving Rain [%6] 0.01
*Air Layer 5 mm
Name Type
Stud Space Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | [ 10
*Air Layer 5 mm
Name Type
Air Leak Air Change Source
Whole Layer
mix with air from right-hand side
Air Changes | (] 10
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Wall 5 (Stucco-OSB)
Regular Portland Stucco

Name Type
Rain Leak @ back of claddiddossiure Source
Start Depth in Layer [in] 05
End Depth in Layer [in] 0.75
Cut-Off at Free Water Saturation [Ib/ft%]
Fraction of Driving Rain [%] 1
Oriented Strand Board low
Name Type
Rain Leak @ Shthg Morsture Source
Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ib/ft%] 20.82
Fraction of Driving Rain [%] 0.01
*Air Layer 5 mm
Name Type
Stud Space Ventilation Air Change Source
Whaole Layer
mix with air from left-hand side
Air Changes om0
*Air Layer 5 mm
Name Type
Air Leak Air Change Source
Whole Layer

mix with air from right-hand side

Air Changes om0
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Wall 6 (Vented Stucco-OSB)

Regular Portland Stucco

Name Type
Rain Leak @ back of claddiddo/sture Source
Start Depth in Layer [in] 0.5
End Depth in Layer [in] 0.75
Cut-Off at Free Water Saturation [Ib/1t?]
Fraction of Driving Rain [%] 1
Air Layer 10 mm; without additional moisture capacity
Name Type
Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | [ 10
Oriented Strand Board low
Name Type
Rain Leak @ Shthg Moisture Source
Depth in Layer [in] 0,0118
Cut-Off at Free Water Saturation [Ib/Tt%] 20.82
Fraction of Driving Rain [%] 0.01
*Air Layer 5 mm
Name Type
Stud Space Ventilation Air Change Source
Whole Layer
mix with air from left-hand side
Air Changes | [ 10
*Alr Layer 5 mm
Name Type
Air Leak Air Change Source
Whole Layer
mix with air from right-hand side
Air Changes ) 10
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