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Arrhenius Equation
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For Every 10 Degree K Rise
Rate of Reaction Doubles
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Damage Functions
Water
Heat
Ultra-violet Radiation
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Vapor Pressure and Relative Humidity
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Sorption Isotherms
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2nd Law 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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Vented Attics Are Climate Dependant
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Houses With Vented Attics Suck
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Houses With Vented Attics Suck
Not all the Time…..but......
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Truss Uplift
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Conditioned Attics Not Unvented Attics
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Conditioned Attics Not Unvented Attics
Need Supply Air
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Conditioned Attics Not Unvented Attics
Need Supply Air
50 cfm/1000 ft2 of Attic
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Hygric Buoyancy
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Note Water Vapor (H2O) is 18
Dry Air is 29
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Vented vs. unvented shingle temperatures

South-facing shingle temperatures

Jacksonville, FL  16-Sep to 18-Nov 2000

0
50

100
150
200
250
300
350

30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

Temperature (F)

N
u

m
b

e
r 

o
f 

h
o

u
rl

y
 

o
b

s
e
rv

a
ti

o
n

s

unvented S shingle vented S shingle



Building Science Corporation
Joseph Lstiburek  144

70 

80 

90 

100 

110 

120 

130 
T

e
m

p
e
ra

tu
re

 (
F

)

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

Hour of Day  (Aug-97)

Vented attic air Unvented attic air Vented roof ply

Unvented roof ply Outside

Average Temperatures
Vented and Unvented Attics, Aug-97



Building Science Corporation
Joseph Lstiburek  145

60 

80 

100 

120 

140 

160 
Te

m
pe

ra
tu

re
 (F

)

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

Hour of Day for August 1997

LV24, BAI LV22, ref Outside

Hourly Maximim Roof Deck Temperature
LV24 and LV22



Building Science Corporation
Joseph Lstiburek  146



20 

30 

40 

50 

60 

70 

80 

90 

T
e

m
p

e
ra

tu
re

 (
C

)

68 

78 

88 

98 

108 

118 

128 

138 

148 

158 

168 

178 

188 

T
e

m
e

p
e

ra
tu

re
 (

F
)

1 3 5 7 9 11 13 15 17 19 21 23

Hour of Day

Roof Shingle Temperature

FSEC 3.0: Orlando, 1-Aug

All white tile
simulations

All black shingle
simulations
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