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What is a Building?
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A Building is an Environmental Separator

Building Science Corporation

Joseph Lstiburek 3

. Control heat flow

. Control airflow

. Control water vapor flow

. Control rain

. Control ground water

. Control light and solar radiation

. Control noise and vibrations

. Control contaminants, environmental hazards and odors
. Control insects, rodents and vermin
. Control fire

. Provide strength and rigidity

. Be durable

. Be aesthetically pleasing

. Be economical
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2"d Law of Thermodynamics
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Joseph Lstiburek 5

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

Building Science Corporation
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding l:
Control layers >

Structure —| >
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Wall
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Slab Roof
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<« Slab
< Control layers

Stones
Earth

Building Science Corporation
Joseph Lstiburek 11

Building Science Corporation
Joseph Lstiburek 12

© buildingscience.com

June 2, 2016

6 of 38



Renovation and Rehabilitation Part | June 2, 2016

Wall
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Roof

Wall
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Roof
H Wwall
I
M
Slab
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Parapet
: Roof
: Wall
Slab
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Parapet

/\ Roof

Wall

Fooh/ Slab

Building Science Corporation

Joseph Lstiburek 17

e =

Window

Parapet
Roof
Wall
Footing Slab
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- Control layer

< Control layer
<—— Roof structure
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|
1

Building Science Corporation
Joseph Lstiburek 20

Lstiburek © buildingscience.com 10 of 38



Renovation and Rehabilitation Part |

Lstiburek

N

Building Science Corporation

Joseph Lstiburek 21

I\
)
),

3C

Wall

IR

Building Science Corporation

Joseph Lstiburek 22

© buildingscience.com

June 2, 2016

11 of 38



Renovation and Rehabilitation Part |

Lstiburek

N

\

Z -

4

X

Building Science Corporation

Joseph Lstiburek 23

>
/)

i
4

TR

Building Science Corporation

Joseph Lstiburek 24

© buildingscience.com

June 2, 2016

12 of 38



Renovation and Rehabilitation Part |

Lstiburek

Configurations of the Perfect Wall
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Brick VENQer/Stone VNea! e - /
Drained cavity A
Exterior rigid insulation — extruded . I 4
polystyrene, expanded polystyrene, /1 L/
Isocyanurate, rock wool, fiberglass
1
Membrane or trowel-on or spray — A
applied drainage plane, air barner
and vapor retarder V] 1
Concrete block . r
4 11
Metal channet or wood furring
Gypsum board
L
Latex paint or vapor semj. -~
permeable taxtured wall fiinish v ]
- 1
Vapor Profile

Building Science Corporation
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'

Extenior rigid nsulation — extruded
polystyrena, expanded polystyrene,
wocyanurale, rock wool, fiberglass

Membrane or rowel-on of SPeay ——g
applied drainage plane. air barnear
and vapar retarder

Non paper-faced axtencs gypsum ————
heathing, plywood or orented strand
board (OSB)

Unnsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
parmeadle textured wall fiinish

Vapor Profile
Building Science Corporation
Joseph Lstiburek 27
P
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Drained cavity H’::".w
Exterior rigis insulation — extruded s :‘:;
polystyrens, expanded polystyrene, g
socyanurate, rock wool, fiberglass
Mambrane or trowel-on Of spray
applied dranage plane, ar darrier
and vapot relarder
Non paper-faced exterior gypsum o

heathing, plywood or oriented strand e}
board (OSB) -
Insulated wood stud cavity

Gypsum board -
Latex paint or vapor semi- e
permeable textured wall finish P

Building Science Corporation
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Building Science Corporation
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C A
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Pascals mph
S0 Pa» 20 mph
100 Pas 30 mph
150 Pa= 35 mph
250 Pa= 45 mph
500 ,,:_ 65 meh Wind Spead (mph) v&. Stagnation Pressure (Pa)
1,000 Pa= 90 mgh
L
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m
oo
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mph
40 r
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n
10
oS
0 100 200 200 400 500 €00 700 200 900 100
Pa
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Plywood/OSB
sheathing

——— Water control
layer

5" spacer strip
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/.——- Timber frame

[ Canity insulation

Ventigtion apace

Siika pepefon \ Intarion gypsum linirg

oarrier)

Exterior Interior

Engincered mocd
sheathng (CSB)
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= Fendesin A 4—— Vertlcal wood furring

Masonry wythe <—— Flaster and lath

Interior

B T T
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Calculating capillary rise

7 ambient
pressure

pressure \\
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Capillary rise versus diameter
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capillary rise [inch]
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Capillary Flow

Siding laps
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Concrete slab

Polyethylene
vapor barrier

Granular
capillary break
and drainage
pad (no fines)
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Plyweod subfloor
Top-side epoxy coating
Vapor semi-permeable assembly _
allows moisture to pass in a Extru?ed polystyrene; .‘l“;'“’?“-
slow, controlled manner no polyprepylene or foil facing

/— 1x4 furring (16" 0.c.)
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% Concrete slab
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