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Simple linearized energy-temperature relation for water
From Straube & Burnett, 2005
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Perfect Wall
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer

Building Science Corporation
Joseph Lstiburek 12



Cladding >

Control layers >

Structure - >
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< Slab

< Control layers
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Wall
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Parapet

Roof
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Wall

Slab
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Parapet

|

Wall

Footing

Roof

Slab
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Parapet

Roof

Window Wall

Footing Slab
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<—— (Control layer

<—— Control layer
<— Roof structure
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Ice Rinks
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— Rigid insulation
thermal break
— Unfaced cavity insulation installed

over blanket insulation between Metal roofing
thermal breaks r
s A A

& N j L

—— Blanket insulation draped
over purlins

Purlins

Blanket Insulation Purlin Roof System
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— Exterior face (water control layer, air control
layer, vapor control layer)

— Thermal control layer ‘

N A

Vapor
A Profile

A A

L Interior face (air control layer and ’

vapor control layer)

— Insulated metal panel
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Female rib

Roof panel
Panel clip

Male rib

Roof panel \

Tongue and groove
interior joint
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Ice
Cooling pipes

Concrete
Insulation

Heating pipes

Gravel fill
Foundation soil
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\ SKATING SURFACE
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Continuous Operation
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Rink Floor Cross Section
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Figure 7: Typical ice pad construction (IIHF, 2010)

Building Science Corporation

Joseph Lstiburek 48



m— Ly
5ty i 0 R
PRESSURE. TREATEO AR Z
NATURAL GROUND SECPLAS

OPEN- OR SAND-FILL FLOOR WITH NO INSULATION

—_— o s
T A —
DEEIAAE% N
///\ ///\ ///\ \////\\ DY, PN ///\ ////\\\ /\

\\/\
\///\\/

Building Science Corporation
Joseph Lstiburek 47



Building Science Corporation
Joseph Lstiburek 50



Refrigerated Buildings
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2" Gap - Grout/Fill by Others

oncrete Building Floor

insulated Freezer Wall Panel

(NIC)

Vapor Barrier (NIC)/

Earth

B

5" Reinforced Concrete Wearing °
With Rough Broom Finish (NIC)

2" Thick "FreezerMate” Insulation
2" Thick “FreezerMote” Insulotion

2" Thick "FreezerMate” Insulction

10 Mil Vepor Beorrier (NIC)

Conduit for Sub~Floor Heat Syst
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Aspen Recreation Center
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Swimming Pools
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Vented roof

All structure —g

inside; okay, not "‘

the trusses but

you know what

I mean

O
)

=< Ventilated
cladding

) >
>
>

Ventilated ——_ |

— All services
inside; all, not
some, all and |
really mean it

Thermal control -1,
layer outside of I [
airand vapor |
control layers |

I

Continuous air —¥.
control and vapor]
control layer 1
outside of I
structure ‘
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Truss

Metal roof

Fulty-adhered roofing membrane —,

Roof sheathing

vents

~ Gypsum board

air control layer r Liquid applied
| vapor control
] P80 ST
)
N |
f
1 | f " |
T / \/ \/
’l ‘ [ ‘*_ ‘I‘
f \— 24 thermal bridge furring
Vented soffit — L Sealant |
2x continuous wood =~ Sheet metal closure strip Surtace ~/
thermal break

Metal cladding

Hat channel

Thermal control layer

Water control/air control/ —
vapor control layer

Service space

Intenor lining

mounted
e e fixtures

“4
J
J

f

Dropped ceiling J
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Roof

sheathing
Minimum R-50 rigid Shingles
insulation in two or more

layers with horizontal and Roofing |

vertical joints staggered paper

Plywood roof sheathing / ,

Roofing membrane (vapor s P
permeable liquid applied or / A
roofing felt) :
Vented space

Air control layer/
vapor control layer

Wood decking

Timber rafter or
exposed joist
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Fully-adhered roofing membrane
Coverboard and hygric buffer

Rigid insulation (min. two

g Screw
layers; joints offset)

attachment

7 TN/ TN~ T\

—/ Screw
Gypsum sheathing attachment
(paperless)

Metal deck

Fully-adhered air control
layer/vapor control layer
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Fully-adhered roofing membrane

Coverboard and hygric buffer Intermediate plywood
layer; joints sealed

Screw attachment
to intermediate Screw attachment

plywood layer to structural deck

] i |
I !

Rigid msulatnon / at(;zra?:‘zment
Gypsum sheathing

(paperless) Metal deck

Fully-adhered air control
layer/vapor control layer
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Fully-adhered roofing membrane

ic buf
Coverboard and hygric buffer isrmadiateplwood
layer; joints sealed

Venting layer

Screw attachment
to structural deck

: |

Screw
Rigid msulatnon / attachment
Gypsum sheathing

(paperless) Metal deck

Fully-adhered air control
layer/vapor control layer
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Denver Art Museum
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\— 2x4 purlins in two layers; lower

Steel angle with fiat extension inserted — purlins fastened to metal deck;

under lap in membrane and fastened S —— upper purlins fastened to lower
to plywood sheathing purlins

Titanium cladding

Slip sheet - —_—

Paperless gypsum sheathing —————____

T 1" (38 mm) rigid insulation
Fully-adhered, single-ply EPDM

T Membrane air barrier

membrane 36" (914 mm) wide -~
with 6" (152 mm) lap e
/ =i T 175" (38 mm) rigid insulation
Metal purlins for cladding - & v e T
attachment at 24" (610 mm) o.c. A4 7 s T~ Membrane
. ‘\‘\\
/ \\\\ T~ Gypsum sheathing
\\‘\“—

% - Metal deck
¥4" (19 mm) plywood fastened —
to purlins

Building Science Corporation
Joseph Lstiburek 77



-
-
-
-

Fully-adhered, single-ply
membeane; 367 (914 mm) wide with
6" (152 mm) lap

Y x ¥4 (19 x 19 mm)
metal battens at 16” (406 mm) o.c.




Grow Rooms — Grow Opps
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SIP’s
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EAVE
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Insulated Metal Panels
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Water control layer, air control layer, ———%
vapor control layer and thermal control
layer: insulated metal panel

>
Uninsulated steel stud cavity >
>
Gypsum board
Latex paint or vapor semi- "
permeable textured wall fiinish
>

- >

Vapor Profile
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— Exterior face (water control layer, air control
layer, vapor control layer)

— Thermal control layer ‘

*A A

Vapor
A Profile

A A

L Interior face (air control layer and '

vapor control layer)
— Insulated metal panel
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Exterior seal providing
continuity of the exterior
air control layer and
vapor control layer

iy Interior seal providing
continuity of the interior
air control layer and

Flashed and drained \ vapor control layer

ORIl Direct contact between
thermal control layers of
adjacent panels provides
continuity of the thermal

control layer

Building Science Corporation
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Interior seal providing
continuity of the interior
air control layer and
vapor control layer

Exterior seal providing
continuity of the exterior
air control layer and
vapor control layer

H

/JH

Direct contact between
thermal control layers of
adjacent panels provides
continuity of the thermal
control layer

Drained vertical
joint
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Standing seam provides
continuity of the water

control layer

Direct contact between
thermal control layers of
adjacent panels provides
continuity of the thermal

control layer

Exterior seal providing
continuity of the exterior
air control layer and
vapor control layer

—_—
—  f—
—_— e
—  —

Interior seal providing
continuity of the interior
air control layer and
vapor control layer
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Steel stud

Panel
mounting
clip
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Steel stud

Panel
mounting
clip
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Female rib

Roof panel
Panel clip

Male rib

Roof panel \

Tongue and groove
interior joint
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Membrane closure ——
strip

Sealant

Insulated metal ——p>
panel

— Fully-adhered roof membrane
— Perimeter of roof insulation wrapped in air control
1% ] membrane to block airflow from roof to parapet
’ ~—Protection
— Two (2) layers insulation,; joints
staggered horizontally and vertically

f

Air control
membrane

—Open web

steel joist
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Parapet flashing

Sealant

— Tapered rigid

Insulated metal
panel

7

Protection board/structural sheathing

Rigid insulation

Protection board

Rigid insulation
Backer rod

[
f

- Fully-adhered roof membrane

— Protection board

— Two (2) layers insulation; joints
| staggered horizontally and vertically

\
\ —Metal deck
L Gypsum sheathing ,"
Air control —
membrane

— Open web
steel joist
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Insulated metal panel —ﬂ

Sealant Thermal break
Membrane strip \
air seal Membrane capillary
Giagioat break/air seal
/ Concrete slab
Base extrusion : 75—
. . Y
I B . y——————— Polyethylene
Weep | e - ¥ g vapor barrier
: Rigid insulation
Dampproofing —— i
a ", Granular capillary
i break
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Insulated metal panel —-l

Sealant Thermal break
Membrane strip

air seal Membrane capillary
s break/air seal

Base extrusion

/— Concrete slab

&3

- —— ———

I
1
|
o Polyethylene
Weep e vapor barrier
4 .i} )
Damp- Granular capillary
proofing break

Rigid insulation
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Exterior face (water control layer, air control
layer, vapor control layer)

Thermal control layer

Interior face (air control layer and
vapor control layer)

Insulated metal panel

Insulated Metal Panel Roof System

Rigid insulation
thermal break
Unfaced cavity insulation installed
over blanket insulation between
thermal breaks

Metal roofing

) T —

|— Blanket insulation draped

Purlins over purlins

Blanket Insulation Purlin Roof System

Building Science Corporation
Joseph Lstiburek 109



. A
. E?%. b -
e AT
4&?’»&;@2% :

Building Science Corporation
Joseph Lstiburek 110



Walls




Cladding -

Building paper

Fiberboard

Fiberglass batt

2x4 wall framing

Kraft facing F -

Gypsum board =

Interior latex paint

Flow-Through
Assembly
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Cladding -

Furring

Building paper

OSB sheathing

WY

Fiberglass batt/cellulose

2x6 wall framing

Gypsum board

\

WY

\Y

m

Interior latex paint

YT

I

Flow-Through
Assembly

Building Science Corporation
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Cladding >

Furring

Stone wool/mineral fiber rigid insulation

Building paper

OSB sheathing

Fiberglass batt/cellulose - .

2x6 wall framing >

Gypsum board I' —

Interior latex paint

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

Drying to
Exterior
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Cladding >

Furring - l.ﬁ«

Building paper -

OSB sheathing—— B

T

f

Fiberglass batt/cellulose 0"

A N N N N L N N N LN LN, N N L L, N LN\,

1))

|

2x6 wall framing

W

Wi

Polyethylene vapor barrier

WYY

,

T

A

Gypsum board

Interior latex paint

Drying to
Exterior
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Cladding >

Furring

Stone wool/mineral fiber rigid insulation

Building paper

OSB sheathing -

Fiberglass batt/cellulose

2x6 wall framing

Polyethylene vapor barrier

Gypsum board |

Interior latex paint HEHH——4IM
Drying to
Exterior
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Cladding >
Furring F
Building paper HI-
OSB sheathing -
Spray polyurethane foam (SPF) —— I ig

(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 - -l
J
Drying to
Interior
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Cladding >

Furring (partially embedded in SPF)

Spray polyurethane foam (SPF)
(2 Ib/ft* density)

OSB sheathing -

Fiberglass batt/cellulose &

2x6 wall framing

Gypsum board k1t ——

Interior latex paint

;ﬁm,---
X

e

Drying to
Interior
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[ A |
Brick veneer/stone veneer -—-4 |t L/

Drained and vented cavity

rd /]
Thermal control layer - exterior rigid S 4
insulation - extruded polystyrene, P L/
expanded polystyrene, isocyanurate, va B
rock wool, fiberglass
v /]
Membrane or trowel-on or spray —= A
applied or liquid applied water
control layer, air control layer | rg /]
and vapor control layer g v B
Concrete block : { i
Vi d
Metal channel or wood furring e
Gypsum board :Z‘ C:ll
_ , ] %
Latex paint or vapor semi- , >
permeable textured wall fiinish % 4 ]
/ /] /] ]

Figure 1a ‘ ‘

Vapor Profile
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Brick veneer/stone veneer

A

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

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

o8
o3
2
Figure 1b ’ ‘
Vapor Profile

Building Science Corporation
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Brick veneer/stone veneer J

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 VA b

sheathing, plywood or oriented strand
board (OSB)
Insulated wood stud cavity (241 4
Gypsum board
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

Membrane or trowel-on or spray

applied or liquid applied water
control layer and air control layer

Concrete block

XN R

b T T

NN

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 2a ——

A NN

Vapor Profile

XANIN

Building Science Corporation
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Brick veneer/stone veneer >

Drained and vented cavity

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

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

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

A\

Uninsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

NSNS

Figure 2b " 4

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
sheathing, plywood or oriented strand
board (OSB)

Insulated wood stud cavity — "

Gypsum board F

Latex paint or vapor semi-
permeable textured wall fiinish

Figure 2c =)

Vapor Profile
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| 2

Brick veneer

Drained cavity L ya

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

Uninsulated steel stud cavity L

B
\ J

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

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

Insulated wood stud cavity

Vapor control layer and air control
layer - polyethylene

Gypsum board

Latex paint

<= —

Vapor Profile
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Brick veneer/stone veneer —J 7

Drained cavity

N
I

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

AN
Ne NN

]

v d
Membrane or trowel-on or spray % L7
applied vapor barrier (Class | vapor
retarder), air barrier and drainage o o
plane (impermeable) T
Concrete block { o

% %
Metal channel or wood furring ra

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

NNEN
N N
¥

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)

X NN

AV AWV VAV VRV

L

Concrete block

NN

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

NNEN NN N \“ L A

N AN TN N

!

Vapor Profile

Building Science Corporation
Joseph Lstiburek 129



I
Latex paint |
|
I

Stucco rendering

L/
; 4
[ =
Concrete block o A
I
I
Rigid insulation (vapor semi- :
permeable) — unfaced extruded |
polystyrene, unfaced expanded V] ]
polystyrene, fiber-faced isocyanurate 1% A
I
Z
Metal channel or wood furring : e -
' ]
S
Gypsum board \ P
|
I
|
Latex paint or vapor semi- i r
permeable textured wall fiinish i 1
1% %

- | =)

Vapor Profile
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|
Latex paint > L/
|7=.7
|
Stucco rendering % %
|
C te block | A
oncrete e
1 ]
Rigid insulation (vapor semi- : 2 %
permeable) — unfaced extruded A %
polystyrene, unfaced expanded |
polystyrene, fiber-faced isocyanurate ' T4
: % L
Insulated steel or wood stud cavity -
| 7 7
Cavity insulation (unfaced fiberglass : ] o
batts, spray-applied cellulose or 1% %
spray-applied low density foam) I
IV /|
Gypsum board : > A
. , "V ]
Latex paint or vapor semi- $ »
permeable textured wall fiinish : 4 4 E
1% %

-

Vapor Profile

e
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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

Y

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

Gypsum board

|
Latex paint or vapor semi- l »
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 (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- b
permeable textured wall fiinish

>

Vapor Profile

|
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1
Polymer-based (PB) stucco rendering 411

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 1>

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

I
|
|
I
I
I
I
I
|
I
I

sheathing, plywood or oriented strand |
I
I
I
1
I
|
|
|
1
I
1

=
- =

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)

A

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- >

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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Brick veneer/stone veneer

Drained cavity S

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene, &
isocyanurate S

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, 7
plywood or OSB

Spray foam insulation ' - ,

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish
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Brick veneer/stone veneer >

Drained cavity — % : 3

Drainage plane :

Non paper-faced exterior sheathing, .
plywood or OSB

Spray foam insulation ’
Gypsum board - g

Latex paint or vapor semi- —
permeable textured wall fiinish 2!
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| R %
Stucco » 4 4
| i) P d
. g
Expanded polystyrene insulation (EPS) |kl z 2
B A
o K
Concrete masonry unit wall 1> g7
| R 7 I 7
Metal channel gt~ 7 |
e /1
Gypsum board interior lining - /r
Latex paint vl dl
| e b
SN P el
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Stucco >

Expanded polystyrene insulation (EPS)

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

Latex paint or vapor semi-
permeable textured wall fiinish

-_——— = = R XX W) T TR R, T
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Stucco >

Expanded polystyrene insulation (EPS)

Air gap

Water control layer

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

Uninsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish
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Stucco >

v N’ v v, v

J

1)

Expanded polystyrene insulation (EPS)

AN AN N A N A N A NS\ NS

Air gap

Water control layer

v v v o, v v v \

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

Y

0

AN N N AN N\ N A SO N ) N A NG )\ N AN )

Insulated wood stud cavity

W

Gypsum board

V)

Latex paint or vapor semi-
permeable textured wall fiinish

T W C N X R R T

W
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N\
AN

Brick veneer cladding

11

Drained and vented cavity

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

\\\“\\\
NN N NN NN

layer)
Concrete masonry unit wall /
%
Metal channel d /-l
4 4
Gypsum board interior lining L a ./ b
Latex paint = A 4 >
/| “
/] ]
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Stone veneer N /] I
Drained cavity > % w
Exterior rigid insulation + I 7
P 4
2%
e d
Membrane air barrier, vapor 3 5
barrier (Class | vapor retarder)
and drainage plane e &
e /] 2
Concrete block { o
)/ /]
Metal channel or wood furring ra j
Gypsum board
, , 2 7
Latex paint or vapor semi- >
permeable textured wall fiinish 7 |
/7 d
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Vinyl siding

Drainage plane (vapor permeable
building paper, house wrap)

Plywood sheathing

Insulated wood stud cavity

Cavity insulation & :
f
|
|

Gypsum board air barrier

Latex paint or vapor semi-
permeable textured wall fiinish
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|
Latex paint : L/
I
Stucco rendering /1
1
[ d
C te block i
oncrete ' > /
I
Rigid insulation (vapor semi- :
permeable) — unfaced extruded i
polystyrene, unfaced expanded WV d
polystyrene, glass fiber-faced 1|/ L
isocyanurate I
1% 7
Uninsulated steel frame wall : = =
M v
Non-paper faced gypsum board 1A L) »*
|
I
|
Latex paint or vapor semi- , >
permeable textured wall fiinish .t L/
I
: /]

- |

Vapor Profile
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Latex paint

Precast concrete

Rigid insulation (vapor semi-

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

e

Vapor Profile

Building Science Corporation
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Latex paint »

Precast concrete >

Spray-applied low density or high density -
foam insulation .

Uninsulated steel frame wall #
Non-paper faced gypsum board “J »
Latex paint or vapor semi- —t—
permeable textured wall fiinish )

=

Vapor Profile

—
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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; 1" to 4" typical

Tape joints in XPS
sheathing

Furring strips

Cladding

Spray foam ———— NEae --==
insulation at rim -
joist <
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Single top plate '1;" plywood connecting interior and exterior walls

2x4 structural stud wall

at24" oc. 2x3 frame wall
Latex paint on '/;" gypsum U,

board /2" fiberboard,

plywood, OSB
or gypsum
sheathing

Building paper,
housewrap or
building wrap

3'/," cellulose insulation _\ 4

Furring strips
;" plywood or OSB
with joints taped

4'/;" space between
sheathing and offse
framing <

]

o
il
O

8|

Cellulose .
insulation at
rim joist

Cellulose cavity insulation
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/— Single top plate

- Taped and painted
'/z" gypsum board on
inside face of stud

e 2%6 stud wall@ 24" o.c.

— 5" high density spr.
foam (SPF) (2.0 pd)
against exterior sheating

{l:'.‘ - OSB or plywood
)y sheathing

Housewrap

Furring strips
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- Single top plate

Taped and painted '/,"

mum board on inside
of stud

2x6 @ 24" o0.c. advanced
framing

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

2" high density spray foam
(SPF) (2.0 pcf) against

Building Science Corporation
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2x3 interior wall

Taped and painted '
'/s" gypsum wall
board as interior ﬁnisx

Cellulose insutation
in 2x3 interior wall

stud spaces

Ptywood cavity closure at lop of assembly
Single top plate

2x4 exterior wall @
167 o.c.

3'4" high density spray
foam (SPF)(2.0 pcf)
against exterior sheathing

Plywood or 0SB
shoalhhg“

Cellulose insulation

in gap between framing Housewrap

Furring strips

Vo oo - mmmm---
(e L L T )

6" high density spray
1oat:|g (SPF)(2.0 pcf) on
inside of rim joist
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Single top plate j

Taped and painted
;" gypsum wall board
as interior finish

2x6 @ 24" o.c. inerior
framing \

4'/;" high density spray
foam (SPF)(2.0 pcf)
Fiberglass or cellulose ——
Insulation in interior
stud cavity

~r

1
]
h
7. ~ Cladding
\'J‘
by
s
L
445
J==
= - —- ;‘/_
Spray foam — : 2
insutation at rim
joist -

Minimum '/;" drainage and ventilation
gap between closure board and cladding
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Plywood cavity
closure at top of
assembly

e
15" gypsum
as interior finish # 2x3 exterior truss
2x6 intenior framing
member @ 24" o.c. \

‘(r:‘eluqse .
Plywood/OSB sheathing; — sulation in
joints taped/sealed wall cavity

Plywood/OSB
sheathing
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Single top plate
Vapor control layer as

per IRC

Fiberglass or cellulose

insulation in stud space

Exterior sheathi
2x6 stud wall @ 24" 0., hing

Liquid applied water control

layer

Drainage gap/channels/
Taped and painted /)" groaves necessary between
gypsum wall board as drainage plane and EPS
interior finish

3"-t0-6" EPS Insulation

Glass mesh reinforced
tamina and synthetic
stucco finish

[N FSVAS -
PO PG e

Wb

LA

Insulation at
rim joist

U
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Taped and painted '/,” OSB exterior
gypsum wall board as /_ panel
interior finish 7 =

y Al Housewrap

OSB interior panel - Furring strips

EPS insulation
core

Cladding

Spray foam rim
joist insulation
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Cast-in-place concrete
core

ICF inner and outer —
faces (typically EPS)

Taped and painted
'," gypsum board a&
interior finish

i\

e %

Yl
s

NF
AU

i/

)
U

7

~~ Furring strips

- Cladding

Building Science Corporation

Joseph Lstiburek 159



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
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2" semi-rigid mineral fiber insulation;
seams offset horizontally and vertically Fiber cement panel

2x4 wood furring mechanically “Reveal” in panel joint
attached to masonry wall
Fluid-applied water control Spacer/joint backer

layer and air control layer

: N el 1'/," semi-rigid mineral
. OrEEERS TEEEEEEG T Ty fiber insulation
Metal hat Masonry wall
channel

o ||l ooo || coo || ooo -'oxola
Essleecifova|loco]n:

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
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Multi-wythe mass

Interior lining
wall

(gypsum board)

Cellulose or fiberglass
cavity insulation

I ) A
TR

Wood frame wall
(2x6)

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



-
|
N f
g
8
-

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

Cementitous rendering





