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Los Angeles, CA
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Minneapolis, MN
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Lansing, MI

100%

5%

Absolute Humidity (Ib/lbdary)

| | | T
. 104 176 248 320

| | |
392 464 536

Drybulb Temperature (°F)

|
60.8

|
89.6

Building Science Corporation

Joseph Lstiburek 9



Las Vegas, NV
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Seattle, WA
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Figure 8-7. Outside vapour pressure, saturated vapour pressure
and inside vapour pressure for Winnipeg.




Exposure

Extromo - Over 60”
High - 40" - 60"

Moderate [[] 20" 40"
- ‘:l Under 20"
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Water control layer
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Water control layer
Key is control of hydrostatic pressure
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Water control layer
Key is control of hydrostatic pressure
All about “the gap”
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head
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Exposure

Extromo - Over 60”
High - 40" - 60"

Moderate [[] 20" 40"
- ‘:l Under 20"
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Trick is to figure out how much hits the wall

Assume 30 percent bounces off

Assume 1 percent that stays on the wall passes
through the cladding

Assume 1 percent of the 1 percent passes
through the water control layer into the

sheathing
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Air

outlet .
Drainage plane

Brick veneer back- ——— - Clear 1" air space open at both
ventilated to flush bottom and top

inward-driven moisture

out of assembly

Air
lnﬂot

————— Seat in foundation acting as flashing

» To effectively uncouple a brick veneer from a wall system by using
back ventilation a clear cavity must be provided along with both
air inlets at the bottom and air outlets at the top
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- Drainage plane

wps Impermeable nigid insulation

——— Drainage space (/4" or greater)

Drainage of ———————& >«
weep opening

acram D EES O

- Seat in foundation acting as flashing

« To effectively uncouple a brick veneer from a wall system by using a
condensing surface the drainage plane must also be a vapor barrier
or a vapor impermeable layer (i.e. rigid insulation) must be installed
between the drainage plane and the brick veneer. Alternatively, the
rigid insulation can be configured to act as a both the drainage plane
and vapor impermeable layer.

« When a condensing surface is used 1o uncouple a brick veneer from

a wall system a ventilated air space is no longer necessary. Additionally,
the width of the drainage space is almost irrelevant.
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Fluctuating Membrane
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Plywood/OSB
sheathing

Water control
layer

3g” spacer strip
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Rain Screen
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Beer Screen?
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Vapor control layer
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Permeance
Permeability
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Vapor control layer

C
C
C
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0.1 perms (“vapor barrier”)

1.0 perms ("vapor semi impermeable)
10.0 perms (“vapor semi permeable)

Greater than 10 perms
Vapor permeable
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Condensation in
the pores \

Mono and multilayers of ——
water molecules \\

/
0 20 40 60 80 100

Relative Humidity (%)
Partial Pressure of Water Vapor

Moisture Content in the Porous Body

Change in the storage of moisture in a porous building material as the
partial pressure of water vapor in the ambient air increases from zero
to full saturation value at a given temperature.

Sorption Curve

From M K. Kumaran, ASTM MNL 18-2nd Edition,
Moisture Control in Buildings, 2009
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Water Vapor Permeance vs. Relative Humidity
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Water Vapor Permeance of MemBrain™ Smart Vapor Retarder,
Primed and Painted Gypsum Board, Unpainted Gypsum Board and
Asphalt-Coated Kraft Paper
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Water Vapor Permeance, US perms
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Sheathing

Penetrating
Water
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Sheathing

Penetrating
Water
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Condensing surfaces
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Sensible Heat ~ 14.2 Jig/K | / Vapor
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Latent Heat 2250 J/g
Energy

Sensible Heat 7142 JigK Liquid

Latent Heat 333 J/g

2.1 JIg/K Solid

7

I I
0 273 373

Temperature (K)

Simple linearized energy-temperature relation for water
From Straube & Burnett, 2005
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Figure 8-7. Outside vapour pressure, saturated vapour pressure
and inside vapour pressure for Winnipeg.
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Air control layer
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Air Barrier Metrics

Material 0.02 l/(s-m2)@75 Pa
Assembly 0.20 l/(s-m2)@75 Pa
Enclosure 2.00 l/(s-m2)@75 Pa
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Cladding Ventilation/ Sheathing Ventilation

Flow Rate
Wood Siding 0.1 cfm/sf
Vinyl Siding 0.5 cfm/sf
Brick Veneer 0.15 cfm/sf
Stucco (vented) 0.1 efm/sf

Stucco (direct applied) none
Sheathing flanking flow 0.05 c¢fm/sf

Gap
3/16"
3/16"
1"
3/8”
nane
3/16"

ACH
20
200
10
10

10
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Cauting / sealart

Vaapor permestio hosowtap
WeRpDEd round oot Assembly
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Gypsum board cauled, glued
Of Gaskoatnd 10 botiom plate
Botlom plats caulhed or
gaskoted lo sublioor
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1o rim jolstiven closure
Fam joistim closure catied of

1o top plate
Gypsum board cauled, gloed or
gaskatad 1o top plate
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air control laryer







Note. shaded corrponants designine
air control layor







Building Science Corporation
Joseph Lstiburek 85



Exposure

Extromo - Over 60”
High - 40" - 60"

Moderate [[] 20" 40"
- ‘:l Under 20"
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Timber frame

Cavity insulation

Interior gypsum li
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Cladding >
—
Building paper # :
Fiberboard
(-
" P~
Fiberglass batt
2x4 wall framing
e
Kraft facing F fé»;
.
Gypsum board P =
Interior latex paint \g
I

S —

Flow-Through
Assembly
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Cladding -

Furring w

Building paper 'fr

OSB sheathing *

Fiberglass batt/cellulose

2x6 wall framing i

Gypsum board

Interior latex paint =%

Flow-Through
Assembly
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Cladding >

Furring - ﬁ|

Stone wool/mineral fiber rigid insulation

Building paper

OSB sheathing

Fiberglass batt/cellulose h

2x6 wall framing >

Gypsum board

Interior latex paint

i

= 3

Flow-Through
Assembly
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Cladding -

Building paper

Fiberboard

Fiberglass batt/cellulose

2x4 wall framing

Polyethylene vapor barrier -

Gypsum board

Interior latex paint
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Cladding >

Furring %

Building paper »

1l
OSB sheathing ] |

Fiberglass batt/cellulose ."f

2x6 wall framing -

Polyethylene vapor barrier

Gypsum board

Interior latex paint 1. "

Drying to
Exterior
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Cladding >
Furring

Building paper 'h..
OSB sheathing +
Spray polyurethane foam (SPF) | -»

(2 Ib/ft* density) in wall cavity applied
to interior side of exterior OSB sheathing

Fiberglass batt/cellulose

2x6 wall framing

Gypsum board

Interior latex paint

=y

Drying to
Interior
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Cladding -

Furring (partially embedded in SPF) ' ﬁ-

Spray polyurethane foam (SPF) - -t
(2 Ib/ft® density) 1

OSB sheathing
Fiberglass batt/cellulose
2x6 wall framing
Gypsum board 1 —
Interior latex paint £ a— .I
;
Drying to
Interior
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Brick veneer/stone veneer

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - extruded polystyrene,
expanded polystyrene, isocyanurate,
rock wool, fiberglass

Membrane or trowel-on or spray
applied or liquid applied water
control layer, air control layer
and vapor control layer

Concrete block

Metal channel or wood furring 4% 4

EJEEE&B

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 1a -
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L
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Vapor Profile
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Brick veneer/stone veneer

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - extruded polystyrene,
expanded polystyrene, isocyanurate,
rock wool, fiberglass

Membrane or trowel-on or spray
applied or liquid applied water
control layer, air control layer
and vapor control layer

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Uninsulated steel stud cavity

A\

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 1b

/7
€€

Vapor Profile
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Brick veneer/stone veneer

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - extruded polystyrene,
expanded polystyrene, isocyanurate,
rock wool, fiberglass

Membrane or trowel-on or spray
applied or liquid applied water
control layer, air control layer
and vapor control layer

Non paper-faced exterior gypsum 8
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity Ii §|

Gypsum board i —

Latex paint or vapor semi-
permeable textured wall fiinish -

Figure 1c - ‘

Vapor Profile
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Brick veneer/stone veneer

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - rock wool or fiberglass

N NN

Membrane or trowel-on or spray
applied or liquid applied water
control layer and air control layer

Concrete block

AN NN\ N

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

NoNIN

Figure 2a N4

Vapor Profile
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Brick veneer/stone veneer

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - rock wool or fiberglass

Membrane or trowel-on or spray
applied or liquid applied water
control layer and air control layer

Non paper-faced exterior gypsum r
sheathing, plywood or oriented strand
board (OSB)

Uninsulated steel stud cavity >

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 2b < ——

Vapor Profile
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Brick veneer/stone veneer J

Drained and vented cavity

Thermal control layer - exterior rigid
insulation - rock wool or fiberglass

N

Membrane or trowel-on or spray
applied or liquid applied water
control layer and air control layer

AL

I

g

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

WY

Insulated wood stud cavity

L WL LN

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 2c =y

Vapor Profile
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Brick veneer >,/

Drained cavity L ya

Water control layer, air control layer,
vapor control layer and thermal control
layer: insulated metal panel

 J

Uninsulated steel stud cavity 4

Gypsum board il

Latex paint or vapor semi-
permeable textured wall fiinish

- -

Vapor Profile
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Brick veneer/stone veneer

Drained and vented cavity

\J

Water control layer, air control layer
and thermal control layer - exterior rigid
insulation - extruded polystyrene,
isocyanurate

Insulated wood stud cavity

A

WY

W

|

A

|

\

W

Vapor control layer and air control
layer - polyethylene

Gypsum board

Latex paint

A

|
a8

WY

Vapor Profile

—
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Brick veneer/stone veneer k /]
Drained cavity 4
Exterior rigid insulation — extruded 4
polystyrene, expanded polystyrene, L1
isocyanurate, rock wool, fiberglass

L/
Membrane or trowel-on or spray B
applied vapor barrier (Class | vapor
retarder), air barrier and drainage “
plane (impermeable)
Concrete block :

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

€

Vapor Profile

-
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Brick veneer/stone veneer

Drained cavity

Membrane or trowel-on or spray
applied vapor barrier (Class | vapor
retarder), air barrier and drainage

plane (impermeable)

Concrete block

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

/] L/
T W
Z %
|/ %
% %
T
% %
I~ %
% %
% %
Lr

% |/
% %
% |/

Vapor Profile
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I
Latex paint : L/
|

Stucco rendering

Concrete block

|
I
1
|
|
Rigid insulation (vapor semi- !
permeable) — unfaced extruded :
polystyrene, unfaced expanded | L1
|
|
|
|
T
|
|

polystyrene, fiber-faced isocyanurate

]
Metal channel or wood furring ] -
d L
Gypsum board -%’ ;-ﬂh
|
|
Latex paint or vapor semi- : )
permeable textured wall fiinish 1L o
W %
I
a ' =)
I
L]
Vapor Profile
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I
Latex paint I/ L/
|
I : :
Stucco rendering
N <
Concrete block i g
crete blo >
L /|
Rigid insulation (vapor semi- 2 vz
permeable) — unfaced extruded ¥ L/
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate Ve /]
L /|

Insulated steel or wood stud cavity

N

Cavity insulation (unfaced fiberglass o
batts, spray-applied cellulose or 7 L/
spray-applied low density foam)
o “
Gypsum board '77—7'—
2 'V L/
Latex paint or vapor semi- +
permeable textured wall fiinish : % 4
WV =
I
& '
I
L)
Vapor Profile
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Brick veneer/stone veneer

Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray
applied vapor barrier (Class | vapor
retarder), air barrier and drainage
plane (impermeable)

Non paper-faced exterior gypsum ————&=£ b
sheathing, plywood or oriented strand
board (OSB)

Uninsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Vapor Profile
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Brick veneer/stone veneer

Ventilated and drained cavity

Drainage plane (vapor permeable
building paper, house wrap)

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand

board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

WA

YYD

I\

\

Gypsum board

Latex paint or vapor semi-

permeable textured wall fiinish

)

AL,

i

VY

\

\

l

T

\

]

1)

-

Vapor Profile
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Brick veneer/stone veneer

Ventilated and drained cavity

Drainage plane (glass fiber-faced
exterior gypsum sheathing with
mesh tape and mastic at joints —
vapor permeable)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- =

Vapor Profile
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Brick veneer/stone veneer
Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray
applied vapor barrier (Class | vapor
retarder), air barrier and drainage
plane (impermeable)

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- | =)

Vapor Profile

Building Science Corporation
Joseph Lstiburek 150



Brick veneer/stone veneer

Ventilated and drained cavity

Drainage plane (vapor permeable
building paper, house wrap)

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (fiberglass batts,
spray-applied cellulose or spray-applied
low density foam)

Kraft facing on a fiberglass batt or a
"smart vapor barrier membrane”

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

—

Vapor Profile
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Brick veneer/stone veneer

Ventilated and drained cavity

Drainage plane (vapor permeable
building paper, house wrap)

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Polyethylene vapor barrier (Class |
vapor retarder)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- |

Vapor Profile
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Latex paint

Stucco rendering

Building paper bond break

===

Drainage space between bond break and
drainage plane

Building paper or house wrap drainage plane

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

e o o T s s

Gypsum board

WA WAIAWAY

Latex paint or vapor semi-
permeable textured wall fiinish

;

- =

Vapor Profile
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Latex paint I

Stucco rendering '
Building paper bond break :-
Drainage space between bond break and -
drainage plane

Building paper or house wrap drainage plane

Non paper-faced exterior gypsum sheathing, >

plywood or oriented strand board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (fiberglass batts,
spray-applied cellulose or spray-applied
low density foam)

Y

Kraft facing on a fiberglass batt or a
"smart vapor barrier membrane”

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

>

Vapor Profile

|
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I
Polymer-based (PB) stucco rendering —lL

Exterior rigid insulation — extruded

polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Drainage space between exterior rigid

insulation and drainage plane

Building paper or house wrap drainage plane

Non paper-faced exterior gypsum

sheathing, plywood or oriented strand
board (OSB)

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

e o T e e e e T = e

%h

- ==

Vapor Profile
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Latex paint >

Precast concrete >

Insulated steel or wood stud cavity

Cavity insulation (unfaced fiberglass
batts, spray-applied cellulose or
spray-applied low density foam)

Gypsum board

permeable textured wall fiinish

Latex paint or vapor semi- §

€ »

Vapor Profile
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Latex paint >

Precast concrete ~

Rigid insulation (vapor semi- »
permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

Metal channel or wood furring -
Gypsum board "
Latex paint or vapor semi- ™

permeable textured wall fiinish

< -»

Vapor Profile
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Latex paint >

Precast concrete >

Spray-applied low density or high density >
foam insulation z

Uninsulated steel or wood stud cavity k
Gypsum board »
Latex paint or vapor semi- : *
permeable textured wall fiinish )

< -

Vapor Profile
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Brick veneer/stone veneer

Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate

Spray foam insulation - —

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Building Science Corporation
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Brick veneer/stone veneer

Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray
applied drainage plane, air barrier
and vapor retarder

Non paper-faced exterior sheathing, 5 7 Ll : e
plywood or OSB

Spray foam insulation : P

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Building Science Corporation
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Brick veneer/stone veneer

Drained cavity | -

Drainage plane y

Non paper-faced exterior sheathing,
plywood or OSB

Spray foam insulation >

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish
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WU
%A 7
Stucco > o o
| ) 4
M /1
Expanded polystyrene insulation (EPS) > el
e w
| e g i
Concrete masonry unit wall ' > E
| ) 7 I
Metal channel 4 At
1 %
Gypsum board interior lining | S B -
Latex paint ' f/ . >
| iz
| B Pl /]
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Stucco -

Expanded polystyrene insulation (EPS) o

Air gap .

Water control layer

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand

board (OSB)

Insulated wood stud cavity >

High density spray polyurethane foam (SPF) =
Gypsum board I
Latex paint or vapor semi- »

permeable textured wall fiinish

Building Science Corporation
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Stucco -

Expanded polystyrene insulation (EPS) ™

Air gap >

Water control layer

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand :

permeable textured wall fiinish

board (OSB)

Uninsulated steel stud cavity -
Gypsum board "
Latex paint or vapor semi- >

Building Science Corporation
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Stucco >

Expanded polystyrene insulation (EPS) >

Air gap o

Water control layer

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

VAW WIAY
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Brick veneer cladding d d

Drained and vented cavity

Spray-applied closed-cell high-
density foam (2 Ib/ft*) water control
layer (also air control layer, vapor

N XN
RN N

!

control layer and thermal control L/ 7
layer)
/ 7
Concrete masonry unit wall & 4 74
%
Metal channel wihd /-
L g
| /]
Gypsum board interior lining - %
Latex paint - i 2 /»
w2 “
/] 2
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Stone veneer > e 7<
Drained cavity - v 7
Exterior rigid insulation s [l '
/ Y
T V]
be /
Membrane air barrier, vapor % ¥y
barrier (Class | vapor retarder)
and drainage plane / =
- ) ﬁ
Concrete block 5 ;
Metal channel or wood furring v j
Gypsum board
_ _ % =
Latex paint or vapor semi- >
permeable textured wall fiinish o 7
Py %
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Vinyl siding

Drainage plane (vapor permeable
building paper, house wrap)

Plywood sheathing

Insulated wood stud cavity

VY

N N, N N 4 NG N NN )N LN 0N A

WY

Cavity insulation

Gypsum board air barrier

Wil

-

|'
AIAAAA‘A

1)

)

Latex paint or vapor semi-
permeable textured wall fiinish

— e

A

v v'v'v v, v > -
/Y A‘

i
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I
Latex paint t i
|
|
Stucco rendering ] ]
|
I /]
C te block :
oncrete : 7 >
|
Rigid insulation (vapor semi- : 1
permeable) — unfaced extruded '
polystyrene, unfaced expanded WV L/
polystyrene, glass fiber-faced 1% ¥
isocyanurate |
|ﬁ
Uninsulated steel frame wall :/ <
% /
Non-paper faced gypsum board o = -
|
|
Latex paint or vapor semi- : »
permeable textured wall fiinish i1 /]
1% %
I
a ! =)
I
.
Vapor Profile
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Fibercement siding -

1x4 furring

Exterior rigid insulation — extruded >
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Drainage space between exterior rigid _—

insulation and drainage plane

Building paper or house wrap drainage plane .

Non-paper faced exterior gypsum >

sheathing, treated plywood or treated
oriented strand board (OSB)

Uninsulated wood stud cavity -

Non-paper faced gypsum board »

Latex paint or vapor semi-
permeable textured wall fiinish

s

Vapor Profile
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Latex paint

Precast concrete

Rigid insulation (vapor semi-

*in

permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

Uninsulated steel frame wall

Non-paper faced gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

)

_—p-

Vapor Profile
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Latex paint >

Precast concrete >

Spray-applied low density or high density
foam insulation

Uninsulated steel frame wall r»

Non-paper faced gypsum board =

Latex paint or vapor semi-
permeable textured wall fiinish

AR L N
ao-K
\‘.;-"—L". 2l

=

Vapor Profile

-
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Vinyl siding

Ventilated and drained cavity 3

Drainage plane (vapor permeable
building paper, house wrap)

OSB sheathing

Insulated wood stud cavity ~

Cavity insulation

Polyethylene air barrrier and vapor
barrier (Class | vapor retarder)

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish {
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Fiber cement siding (non-
combustible)

31,” metal “hat-channel”

Gypsum board

(non-combustible)

Rockwool insulation (non-
combustible)

Fully-adhered membrane

Cavity insulation

Paperless gypsum
board sheathing
(non-combustible)

Building Science Corporation
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Wood or fiber cement siding

Furring or spacer strip

Building paper, housewrap or building
wrap (PinkWrap® Housewrap)

Plywood or OSB sheathing

EcoTouch® Pink® Fiberglass Insulation - -
in cavity

Gypsum board

Latex paint

WAV

Vapor
Flow-Through
Assembly

Building Science Corporation
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Wood or fiber cement siding

Furring or spacer strip

Exterior rigid insulation (Foamular®
Extruded Polystyrene (XPS))

EcoTouch® Pink® Fiberglass Insulation
in cavity

Y

W

Gypsum board

-

Latex paint

T

I

-

PETEN

Control of Condensing
Surface Temperature
Assembly



Water control
layer

Air cavity
(drained)

Veneer Masonry
_/— wall

e
= Water control
' layer
Z
| P
Z

:
E
3

Water control
layer

Building Science Corporation
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: mmm

35
3§ lln

Draining
insulation
Air cavity (vented)

:
;

mmm F wm
o3 o B

I OANYEAYY

Al

Frame wall

mMW
m_m

P Y

AT




Single top plate
2x6 stud wall @ 24" o.c.
Taped and painted '/,"

gypsum wall board as
interior finish

~ Fiberglass or cellulose
insulation in stud space

XPS insulating exterior
sheathing,; 17 to 4" typical

Tape joints in XPS
sheathing

>

~ Furring strips

Spray loam
insulation at rim

Building Science Corporation
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Single top plate '5" plywood connecting interior and exterior walls

2x4 structural stud wall

at24” o.c. 2x3 frame wall

Latex paint on '5" gypsum i1." fiberboard

board plywood, OS8
or gypsum
sheathing
Building paper,
housewrap or

3'/5" cellulose insulation building wrap
Furring strips

'1y" plywood or OSB

with joints taped

4'/;" space between Claddi

sheathing and offset . "9

framing

Cellulose ~

.
insulation at N
rim joist

Cellulose cavity insulation

Building Science Corporation
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Single top plate

Taped and painted
" gypsum board on
inside face of stud

- 2x6 stud wall@ 24" o.c.

57 high densily spray
foam (SPF) (2.0 pcf)
against exterior sheating

- OSB or plywood
sheathing

Cladding

Building Science Corporation
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Single top plate
/ Taped and painted '/,"
m board on inside

ace of stud

2x6 @ 24" o.c. advanced
framing

Remaining cavity filled with
3'/;" fiberglass or cellulose
insulation

2" high density spray foam
(SPF) (2.0 pct) against
exterior sheathing

Spray foam -~ N
insulation at rim
joist
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Single top plate
- 2x4 exterior wall @

16" oc.

Ptywood cavity closure at top of assembly

-
?

Taped and painted
wall
board as interor finish

Cellulose insulation
In 2x3 interior wall

stud spaces

-~
-

- -

- -
By o -

-

S

6" high density spray -
foam (SPFN2.0 pcf) on
inside of rim joist

Cellulose insulation
in gap between framing

Joseph Lstiburek 183
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Single top plate

~2x3 exterior framing
member
Ta?od and painted
'%;" gypsum wall board
as interior finish

Substrate to support
spray foam

246 @ 24" 0.c. interior
framing Ny

4'5," high density spra
foam (SPF20 peh)
Fiberglass or cellulose ———
insulation in interior
stud cavity

- A

L
v, Fe
A s .
"4 Cladding
._‘_ ;Ll
l.",q
L ‘.ll
J:“m
P
,-'?‘
_ o ? ,--‘J
Spray foam 4523n
insulation at rim N, Prh
Closure board ——

Minimum '/," drainage and ventilation
gap between closure board and cladding
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Single top plate ———

Ta?edmpaintod

%" gypsum wall board

as interior finish \
la

2x6 interior framing
member & 24" o.c, \

Plywood/OSB sheathing; —
joints taped/sealed
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Singlekop lete———

Vapor control layer as
per IRC

Fiberglass or cellulose
Insutation in stud space
Exterior sheathing
2x6 stud wall @ 24" o.c.
Liquid applied water control
layer
Drainage gap/channels/
Taped and painted '/;" grooves necessary between
tﬁw:hm as drainage plane and EPS

3"-to-6" EPS insulation

Glass mesh reinforced
lamina and synthetic
stucco finish

Jmm———

P IV PN SRR
Ay Ay

nSllied b v

i
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OSB exterior

Taped and painted '/,"
panel

gypsum wall board as
interior finish

— Housewrap

OSB interior panel -

Furring strips

EPS insulation
core

Cladding

Spray foam rim
joist insulation N

Building Science Corporation
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Cast-in-place concrete -

core \

ICF inner and outer — =
faces (typically EPS) L~

-
o
-~
-
-
-

- -
-
_____

"

S

Taped and painted
'"gypsumboardas N_ | T W | 00 | -~
interior finish a4 | | T

-
-y
-

-
-
-
-----
-

-
______
-
SN o
-----
.......
"""""
- -

- -
- -
- -~
- ~
—~
-

_____ / Furring strips

)
b
-
-
''''''
Fon A, "

------
-l
-

-
-

Cladding

-

-
-
-

b

-

Building Science Corporation
Joseph Lstiburek 188



-~ Single top plate
A 2x6 stud wall @ 24" o.c.
S - //.~— - Taped and painted '/,"

gypsum wall board as
interior finish

Cellulose insulation in
wall cavity

0SB sheathing,
joints taped/sealed

-~ Mineral fiber insulation
boards

— 1x4 wood lurring strips

Wood or fiber cement
siding

1 — -
R R N i T e ]

Cellulose
insulation at
rim joist

Capillary break —~

EPS insulation—"

Building Science Corporation
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Steel studs

b Taped and painted
‘ / '2" gypsum wall
g board as interior
finish
No cavity insulation

4 AL Gypsum board

" | /"/ sheathing; exterior
‘" yat rated with joints

3 L n taped/sealed

— Mineral fiber
insulation boards

— Metal hat channel

- Fiber cement
siding

Building Science Corporation
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Plank infill




Interior plank lining —.

_~— Timber frame

~— Daub

— Waddle

Building Science Corporation
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Timber frame

Interior wood lath
and plaster

Exterior sheathing

Rosen paper

Wood clapboard
siding
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Double top plate

Taped and painted /2"
gypsum wall board as
interior finish

2x4 @ 16" o.c.

Fiberglass batt insulation
in stud space

Plywood sheathing

Building paper

Wood clapboard
siding
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Single top plate

2x6 @24" o.c.

Taped and painted '/,"
gypsum wall board as
interior finish

Blown cellulose insulation
in stud space

. Insulating sheathing
J e Furring strips
4

Cement siding

B |
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1x4 wood furring attached through
rigid insulation to 2x4 wood furring

2x4 wood furring mechanically
attached to masonry wall

Cladding

Joints offset horizontally
and vertically with each

layer taped

Fluid-applied water control
layer and air control layer

Masonry wall

Interior plaster and lath

Building Science Corporation
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2" semi-rigid mineral fiber insulation;
seams offset horizontally and vertically

2x4 wood furring mechanically

attached to masonry wall

Fluid-applied water control
layer and air control layer

Metal hat
channel

Fiber cement panel

“Reveal” in panel joint
Spacer/joint backer

1'/," semi-rigid mineral
fiber insulation

Masonry wall

Interior plaster and lath



Interior lining
(gypsum board)
Interior framing

Spray-applied polyurethane foam
(2 Ib/it® density)

e

Multi-wythe mass




Multi-wythe mass
wall

Interior lining
(gypsum board)

Interior framing

Rock wool or Roxul rigid
minineral wool insulation

Fluid-applied water control layer
(vapor semi-permeable)

Cementitous rendering

Building Science Corporation
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Multi-wythe mass

Interior lining
wall

(gypsum board)

Cellulose or o

)

Wood frame wall
(2x6)

Flumwliedpwai ter control layer
(vapor semi- )



-
|
N f
g
8
-

Fluid-applied water control layer
(vapor semi-permeable)

Cementitous rendering



\\ Brick veneer/stone veneer L/ L/
N
\ ’ F
\ \ Drained cavity -
N £ /] a4
% Exterior rigid insulation — extruded 4 4
\\ \ ‘ polystyrene, expanded pc;lystyrene, L/ L
i te, k wool, fibergl
\\ ISOCyanurate, rocKk wi 1oerglass ﬁ
N 1 W
\\ Membrane or trowel-on or spray o A
RQ!N \ applied drainage plane, air barrier
\ and vapor retarder " d
\ .
\\ % /]
\
\\\ ‘ Concrete block { 4
\\ i / /
Metal channel or wood furring v j
i -
x Gypsum board 7
3 d L/
RAIN o Latex paint or vapor semi-
SCREEN- | = permeable textured wall fiinish 4 4
1 "
WATER THAT PENETRATES
IS DIVERTED OUTWARD
BY FLASHINGS -y
Vapor Profile
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