Service Partners

Moisture and Air

Building Science

Upturned leg

Base sloped
to exterior

< Drip edge

Building Science Corporation
Joseph Lstiburek — Rain Control 2

Lstiburek

© buildingscience.com

April 17, 2016

10f45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek — Rain Control 3

Building Science Corporation

Joseph Lstiburek 4

Lstiburek

© buildingscience.com

April 17, 2016

20of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation
Joseph Lstiburek 5

c;gv e~
\ -
TN T
\ / \ /
N P
R~ Hydrostatic
T pressure
Hydrostatic
pressure

Building Science Corporation

Joseph Lstiburek 6

Lstiburek © buildingscience.com 30of45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation

Joseph Lstiburek 7

Building Science Corporation

Joseph Lstiburek 8

Lstiburek © buildingscience.com 4 of 45



Service Partners

Moisture and Air

C A

Building Science Corporation
Joseph Lstiburek 9

Building Science Corporation
Joseph Lstiburek 10

Lstiburek

© buildingscience.com

April 17, 2016

5 of 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek 11

~ Hydrostatic
*  head

+—— Cladding

Building Science Corporation
Joseph Lstiburek 12

Lstiburek

© buildingscience.com

April 17, 2016

6 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 13

0
100
150
2%
S0

1,000

Pax
Pa»
Pa»
Pax
Pa~=
Pa=

2
3
35
45
L]
€0

Pascals mph

eh
en
meh
Ten
meh
men

Wind Speed (mph) vs. Stagnation Pressure (Pa)

m

oo
40 ”

w)

2

0 100 200 10 400

£00

900 1000

Building Science Corporation

Joseph Lstiburek 14

Lstiburek

© buildingscience.com

April 17, 2016

7 of 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek — Rain Control 15

Building Science Corporation
Joseph Lstiburek — Rain Control 16

Lstiburek

© buildingscience.com

April 17, 2016

8 of 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek — Rain Control 17

Building Science Corporation
Joseph Lstiburek — Rain Control 18

Lstiburek

© buildingscience.com

April 17, 2016

9 of 45



Service Partners

Moisture and Air

= Upturned leg

Base sloped
to exterior

— Drip edge

Building Science Corporation

Joseph Lstiburek — Rain Control 19

Building Science Corporation

Joseph Lstiburek — Rain Control 20

Lstiburek

© buildingscience.com

April 17, 2016

10 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation
Joseph Lstiburek 21

Building Science Corporation

Joseph Lstiburek — Rain Control 22

Lstiburek © buildingscience.com 11 of 45



Service Partners Moisture and Air April 17, 2016

Plywood/OSB
sheathing

——— Water control
layer

5" spacer strip

Building Science Corporation

Joseph Lstiburek 23

Building Science Corporation

Joseph Lstiburek 24

Lstiburek © buildingscience.com 12 of 45



Service Partners

Moisture and Air

i

|l

\*!\'\s

Building Science Corporation

Joseph Lstiburek 25

Building Science Corporation

Joseph Lstiburek 26

Lstiburek

© buildingscience.com

April 17, 2016

13 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 27

Building Science Corporation

Joseph Lstiburek 28

Lstiburek

© buildingscience.com

April 17, 2016

14 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 29

Rain enters cup b
due to momentum
("kinetic energy”) b

9

v

é Cup drains water
to exterior

Building Science Corporation

2011 Joseph Lstiburek 30

Lstiburek

© buildingscience.com

April 17, 2016

15 of 45



Service Partners

Moisture and Air

Rain enters cup b
due to momentum
("kinetic energy”) b
%
: )
Wind enters cup— »

pressurizing cup;
no rain entry due
to wind driven rain

<

v
“

Entire wind

e pressure

b taken here

Cup can still drain
water to exterior

Building Science Corporation
2011

Joseph Lstiburek 31

Pressure incup is b
same as pressure
outside on face
of baffle

Momentum driving force
converted to gravity—
water drains away

Wind enters cup—

to wind driven rain

Baffle to deflect raindrops
hitting face of cup due
to momentum
("kinetic energy”)

Entire wind
pressure
taken here

pressurizing cup; Orﬂ——{';’//
no rain entry due

Cup can still drain
water to exterior

Building Science Corporation
2011

Joseph Lstiburek 32

Lstiburek

© buildingscience.com

April 17, 2016

16 of 45



Service Partners

Lstiburek

Moisture and Air

Insulating
glass unit

Seal (gasket)

Hole providing
drainage and
pressurization

Rough opening

Seal (tape)

Setting block
(typically two
per unit)

_~—— Frame

et |

Building Science Corporation

Joseph Lstiburek 33

Outer seal sees
water but not
pressure; no

~ Key seal is interior
/" seal as it takes

pressure difference S/ maxjmum wind load
across this seal, g butit does not see
therefore no rain water
entry
Pressure in chamber
Entire wind
is same as pressure
outside on face of ™= —p g:::‘,‘":m
assembly SN
Air enters and sl I Il Pressure
pressurizes chamber
chamber
[ —————— |

Building Science Corporation

Joseph Lstiburek 34

© buildingscience.com

April 17, 2016

17 of 45



Service Partners

Moisture and Air

Adhesive -backed —
sill flashing

Housewrap -

Sheathing—— s

Interior air seal

Beveled wood
siding

Building Science Corporation

Joseph Lstiburek 35

Building Science Corporation

Joseph Lstiburek 36

Lstiburek

© buildingscience.com

April 17, 2016

18 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation

Joseph Lstiburek 37

Building Science Corporation

Joseph Lstiburek 38

Lstiburek © buildingscience.com 19 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 39

Building Science Corporation

Joseph Lstiburek 40

Lstiburek

© buildingscience.com

April 17, 2016

20 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation
Joseph Lstiburek 41

Intent of sealant is to Flashing tape
limit this lateral flow of )
water between Sealant “bedding”
sheathing and joint
building wrap
-~

Building wrap

“wrapped” into

opening
Building Science Corporation

Joseph Lstiburek 42

Lstiburek © buildingscience.com 21 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation

Joseph Lstiburek 43

Building Science Corporation

Joseph Lstiburek 44

Lstiburek © buildingscience.com 22 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation

Joseph Lstiburek 45

Building Science Corporation

Joseph Lstiburek 46

Lstiburek © buildingscience.com 23 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 47

Building Science Corporation

Joseph Lstiburek 48

Lstiburek

© buildingscience.com

April 17, 2016

24 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 49

Building Science Corporation

Joseph Lstiburek 50

Lstiburek

© buildingscience.com

April 17, 2016

25 0f 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 51

Building Science Corporation

Joseph Lstiburek 52

Lstiburek

© buildingscience.com

April 17, 2016

26 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 53

Building Science Corporation

Joseph Lstiburek 54

Lstiburek

© buildingscience.com

April 17, 2016

27 of 45



Service Partners Moisture and Air April 17, 2016

U
!

Lstiburek © buildingscience.com 28 of 45



Service Partners Moisture and Air April 17, 2016

Lstiburek © buildingscience.com 29 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 59

Building Science Corporation

Joseph Lstiburek 60

Lstiburek

© buildingscience.com

April 17, 2016

30 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 61

Building Science Corporation

Joseph Lstiburek 62

Lstiburek

© buildingscience.com

April 17, 2016

31 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 63

Building Science Corporation

Joseph Lstiburek 64

Lstiburek

© buildingscience.com

April 17, 2016

32 of 45



Service Partners

Moisture and Air

Building Science Corporation

Joseph Lstiburek 65

Building Science Corporation

Joseph Lstiburek 66

Lstiburek

© buildingscience.com

April 17, 2016

33 of 45



Service Partners Moisture and Air April 17, 2016

— Sealant
backer rod

/ Inner seal

Wind pressurizes
chamber between
inner and outer

seal
:i \
Sealant - \ - Quter seal
backer rod Vent tube

Building Science Corporation

Joseph Lstiburek 67

Sealant
backer rod

Inner seal

Pressure
chamber

\— Baffle

Building Science Corporation

Joseph Lstiburek 68

Lstiburek © buildingscience.com 34 of 45



Service Partners Moisture and Air April 17, 2016

Inner, protected seal > Outer, exposed
seal

Drain and vent
opening

Building Science Corporation

Joseph Lstiburek 69

Extecicr face of
c

‘e Drainage opening

Building Science Corporation
Joseph Lstiburek 70

Lstiburek © buildingscience.com 35 0f 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek 71

Building Science Corporation
Joseph Lstiburek 72

Lstiburek

© buildingscience.com

April 17, 2016

36 of 45



Service Partners Moisture and Air April 17, 2016

. Target Range
[«— Winter Summer
Uncomfom:blys
Dry' |
0 a5 50 50 75 100

20 65

Relative Humidity (RH) %

Building Science Corporation
Joseph Lstiburek 73

Water Vapor Permeance vs. Relative Humidity
10.0

890
80
70
60

50

|
1
4.0 r Dry cup Smits

Ui == mmmm e mmm e - - - - ——

Water Vagor Permance, US perms

0 10 20 20 40 50 o 70 8o 90 100
Mean Relatve Humidity, %

u, = Dry cup permearce
11, = Vot oup pormeance

Building Science Corporation
Joseph Lstiburek 74

Lstiburek © buildingscience.com 37 of 45



Service Partners

Moisture and Air

Watar Vapor Permeance, US perms

100 -

B0

70 4

60 +

Water Vapor Permeance of Sheathing Materials

T T T

20 30 40 50 60
Mean Relative Humidity, %

76

Lstiburek

© buildingscience.com

April 17, 2016

38 of 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek 77

Building Science Corporation
Joseph Lstiburek 78

Lstiburek

© buildingscience.com

April 17, 2016

39 of 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation
Joseph Lstiburek 79

Building Science Corporation
Joseph Lstiburek 80

Lstiburek © buildingscience.com 40 of 45



Service Partners

Moisture and Air

Building Science Corporation
Joseph Lstiburek 81

Building Science Corporation
Joseph Lstiburek 82

Lstiburek

© buildingscience.com

April 17, 2016

41 0f 45



Service Partners Moisture and Air April 17, 2016

Building Science Corporation

Joseph Lstiburek 83

\~ Sheathing

Penetrating
Water

Building Science Corporation

Joseph Lstiburek — Rain Control 84

Lstiburek © buildingscience.com 42 of 45



Service Partners Moisture and Air April 17, 2016

/ Sheathing

‘ .
{ {i il DY

{

Penetrating
Water

Building Science Corporation
Joseph Lstiburek — Rain Control 85

Building Science Corporation

Joseph Lstiburek — Rain Control 86

Lstiburek © buildingscience.com 43 of 45



Service Partners

Moisture and Air

Rain Screen

Building Science Corporation

Joseph Lstiburek 87

Building Science Corporation

Joseph Lstiburek 88

Lstiburek

© buildingscience.com

April 17, 2016

44 of 45



Service Partners

Moisture and Air

Beer Screen?

Building Science Corporation

Joseph Lstiburek 89

Building Science Corporation

Joseph Lstiburek 90

Lstiburek

© buildingscience.com

April 17, 2016

45 of 45





