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Mote: Colored shading depicts the building's thermal barrier and prassure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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HWote: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barmier and prassure boundary enclose the conditioned space.
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— Underside of roof sheathing is typically the

“irst condensing surface” as it tends to be

the first surface below the dewpoint temperature
of the interior air-vapor mixture with sufficient
thermal mass to support condensation during
cold weather. Additionally, it also tends to be the
first surface below the dewpoint temperature of

impermeable compared to the insulation layer
beneath it.

the interior air-vapor mixture that is also relatively
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— Key is controlling the temperature of the roof sheathing or preventing air from
getting to the roof sheathing

This can be accomplished by climate (where you are) or by installing insulation
on top of the roof sheathing (compact roof-rigid insulation) or by installing air
impermeable insulation on the under side of the roof sheathing (spray foam)

— Spray foam insulation eliminates air transported moisture from getting to the roof
sheathing.

— The temperature at the bottom surface of the foam is always above the attic
dewpoint temperature, which is the same, or nearly the same as the principal
living area.

— Spray foam density ines vapor ility - density vapor
diffusion - climate specific

— Low density spray foam in the south (zones 1 through 4 or add vapor retarder),
high density anywhere
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Normalized Heating vs. Outdoor Temp.
Vented and Unvented Attic, Feb-98
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Daily Cooling Energy vs. Temp. Diff.
August 1997
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FRF Data: June 1 - September 30, 1989
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Vented vs. unvented shingle temperatures

South-facing shingle temperatures
Jacksonville, FL 16-Sep to 18-Nov 2000
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Vented vs. unvented roof sheathing temperatures

South-facing plywood temperatures
Jacksonville, FL 16-Sep to 18-Nov 2000
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Vented vs. unvented attic air temperatures

Low attic air temperatures
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Average Temperatures
Vented and Unvented Attics, Aug-97
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Hourly Maximim Roof Deck Temperature
LV24 and LV22
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Empirical Modifications
to Attic Model
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Roof Shingle Temperature

FSEC 3.0: Orlando, 1-Aug

1 +168
= All black shingle
0T simulations 158
T A 148
2 / /_* 4

T128
T118
T 108

3

Temperature (C)
Temeperature (F)

@
3
AN

Hour of Day

FSEC 3.0: Orlando, 1-Aug

0 2 4 6 8 10
Ceiling Heat Flux, Sealed Attic (W/m2)

12

Ceiling Flux: Vented vs. Sealed Attic

10
| [Percent Fiux Reduction
—_ IFrom Sealed R-19 Flat
‘E 8 1~ atic
E [ |00 18% 1:300 attic vent
64

= 1 ;50 27%
E 1:150 attic vent
=T
g 1 ——
T, 1:37 attic vent
=)
c L
D o =
O &

2 + + + + + +

Building Science Corporation
70 Main Street, Westford, MA 01886
www.buildingscience.com

© 2007 Building Science Corporation

Ceiling Heat Flux

FSEC 3.0: Orlando, 1-Aug
-

12 Sealed R-19 flat
<10
o
E 1:300 attic vent
B .
= 1:150 attic vent
=
L ——
S a 1:37 attic vent
I
[=2]
£°7
@
]

Hour of Day

19



© 2007 Building Science Corporation

Slides from "Building Science 2007"
Joseph W. Lstiburek
John F. Straube

Cooling Power
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Current Practice
Soffit Vent Construction
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Best Practice
Soffit Vent Construction

Bernoulli’s Principle

(1) Wind squeazed into narrow
‘3ap af region of high pressure

(2) Drep in pressure dus 1o
expansicn in solfit pressre
chamber

(3) Ar squeazed into narmow
ventiation gap
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Figure 2a: Senghs trcking cue 5 solar deven moatin
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Spray foam insulation samples were removed to inspect roof sheathing of a 3-year old house in N. Florida,
sheathing was in new condition and moisture content was 6 to 12%

S

W~ &

Joseph Lstiburek ~ Roofs 143

Joseph Lstiburek ~ Roofs 144

FEB 28 2005 (S FEn 2. 000

Building Science Corporation
70 Main Street, Westford, MA 01886
www.buildingscience.com

© 2007 Building Science Corporation

24



© 2007 Building Science Corporation

Slides from "Building Science 2007"
Joseph W. Lstiburek
John F. Straube

Building Science 2007

Joseph Lstiburek ~ Roofs 145

Building Science Corporation
70 Main Street, Westford, MA 01886
www.buildingscience.com

© 2007 Building Science Corporation

25



