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Building Science

Adventures In Building Science

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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Rain Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer

Cladding ——
Control layers
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Structure -
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Slab

Roof
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Ballast

Filter fabric
Control layers

Roof structure
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Slab
Control layers

Stones
Earth
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Wall
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Roof

Roof
H
Wall
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Slab
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Wall
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TL Parapet
- Roof
H Wall
Slab
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TL Parapet
: Roof
: Wall

Footing Slab

Parapet
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Brick veneer/stone veneer ———— e}

Drained cavity

Exterior ngid i — axtruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

or I-on or spray
applied drainage plane, air barmer
and vapor retarder

Concrete block ————————————— —M

Metal channel or wood furring

NIN]

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- =

Vapor Profile

H Roof
Window Wall
‘ Footing Slab
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Brick veneer
Drained cavity

Exterior rigid insulation — extruded

polystyrene, expanded polystyrene,
Isocyanurate, rock wool, fiberglass

S

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

Non paper-faced exterior gypsum

sheathing, plywood or oriented strand
board (0S8)

Uninsulated steel stud cavity

Gypsum board

Latex paint o vapor semi-
permeable textured wall finish

ININ[S[NN]SININ[SIN/NINININ]

€

Vapor Profile

g
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Brick veneer

Drained cavity

Exterior rigid — 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 gypsum
sheathing, plywood or oriented strand
board (OSB)

N

Insulated wood stud cavity

R

Gypsum board

Latex paint or vapor semi-
permeable textured wall finish

) T

>

Vapor Profile
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Building Science Corporation
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3" spray polyurethane foam
(2 Ib/ft* density)

1'/:" metal stud wall

#—— Gypsum board thermal barrier

— %" drainage mat (filter fabric side
facing up)

~—New concrete slab

4

— 2" extruded polystyrene (XPS)
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Asphait shingles
Root underayment

113" piywood roof sheathing
Two layers of 2° polyisocyanurate rigid insulation

Exi5ting DD 100! shoathing

€ high-density (2.0 pef) sprayed polyurethane
foam insulabon

Seif-achering ica/warer membrane
4 from roct edge

Existing athe 0rsts ex1ended, widen
S0t 10 acCoMOdate exterior insutation

Metal starter sirip with drip edge
1 X3t

2 X 12 facia board

Continucus beadboard sot
54" X 8" trioze board

Siding over 34" prassure reated wood sapping

Existing 2 X 6 wood rafter

13" gypsum board interior
sheathing

‘ \ Existing amc fiooring
removed at parmater to alow
for installation of speayed poly:
urethane foam insulation seal
16 1op piate

o Exigting intorior plastor
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Remove
demising
wall

Crawlspace
Add column
support

Remove
windows
and infi
openings

Basement
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From the US Army Corps Engineors Extreme Frost Ponetration
(in inches) based on state averages.
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Frost Line
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Two layers 2" of foil-faced polyisocyanurate \
rigid insulation (R-26); taped and offset joints \

Fully-adhered ice and water membrane;
turns corner and laps onto housewrap

Asphalt shingles B
x3 furring
Roofi aper
napape 10" open-cell spray foam
°/s" plywood sheathing in rafter and strapping
cavity
Eave extension bolted
through foam to blocking
Metal drip edge -

Open-cell spray foam
insulation

Foer coment scirg
1 kg

T boyers 7

10K o (R 251 ouses oy
155 tacec) w tapct 3 cltaet rts

Housewen: forms \agped aed
soama tged

Prywond sheatteng

New 5 uthe-rurg wrndoms

Poow 234 wood trame wet

Is" bhsetromes an shom
‘coat plaster

‘cout plaster
Exinting 204 wood barme wat

Exntng toand sheatirg

Cpan oot sprmy toam
paon
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Asphalt singles
Roofing paper
Existing board 9

R-56 medium density closed-cell spray foam
(Ir”w::l:: in framing cavity and over face

Self-sealing ice/water membrane
at roof perimeter

Metal dripedge /.
Existing 2x8 (approx.) roof rafters —/

2x3 cross furring

D Gray tone indicates
existing structure
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Existing original post and beam
framing
Existing aluminum window trim
i i Medium density closed-cell
Existing vinyl siding
Existing
Existing board ing New 2x4 wood frame wall
Existing framing (approx. 4" deep) 1 gap o wall
1}
New head flashing added over and new stud wal
window trim
New aluminum-framed storm window Low foam sealant
installed over existing double-glazed,
low-E, wood-framed windows
Existing double-glazed, low-E, H # Low ion foam sealant
wood-framed windows

R-32 (5" min.) medium density
closed-cell spray foam insulation ||

yp board with latex paint
or other permeable or semi-
permeable interior finish
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~ Existing orignal post and beam
framing

R-20 o R-32 (3" 10 57) medum
density, closed-cell spray foam
nsulabon

——————— Blaze Lok 1B™ ignition barrier
paint

P
/2" XPS insulation (R-10)

/ — 6 mil polyethylone
' Vapor rotarder
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Two layers of 2" foil-faced polyisocyanurate
insulating sheathing, joints staggered horizontally
and vertically; all joints of outer layer taped
and sealed

Roofing paper

Roof sheathing

Roofing membrane
overlaps exterior

wall insulation ESReting ity bays

= . filled with spray
foam insulation
Metal drip edge

- Gray tone
Two layers 2" foil-faced ?X?;?tes
polyisocyanurate insulating s,mc{:ﬁe
sheathing, joints staggered 1o remain
horizontally and vertically; -
all joints taped and sealed New triplo-glazed
windows
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=
Housewrap
S — Existing wall cavities
Seal all joints in foil-faced filled with existing
polyisocynurate insulating || fiberglass batts

sheathing with sheathing tape

Furring strips

Fiber cement siding Spray foam insulation

at rim joist
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«— 3" rigid polyiso-
cyanurate insulation

Rigid insulation
Floating subfloor
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Asphalt shingl
Roof y
1/2" plywood roof

Two layers of 2" polyi:
Existing board roof 9
Open-cell spray foam insulation

Self- ice/water
4’ from roof edge

Existing attic joists idening
soffit to accomodate exterior insulation
Metal starter strip with drip edge

Conti soffit

Existing interior plaster

Siding over 3/4" pressure treated wood strapping ———|
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A PP A 2 X 4 wood stud framing
Two layers of 2 rigid with cellulose insulation
Dainng P s

Existing board

New exterior window trim

Gray tone indicates
B Goxytone s

1o remain
Metal flashing with drip edge overl: g foam sealant
by draining ”rguuwmp o at perimeter of window

New
/ glass window unit

New window sill, jamb and head extensions.

Seli-adhered sub-sill flashing membrane
overlaps draining housewrap
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. —r— Existing interior finishes
Mesh vent or equi manianed
I3

S —
= Rim joist cavity filled
closed-cell spray foam

| |+ 2" gypsum board interior
sheathing
< 1.5 X 2 steel stud

— 3'/3" closed-cell spray foam
insulation (R-21)

Ground slopes away from —
wall at 5% (6 in. per 10 ft.) L

L) T

Existing foundation wall

3/4" above concrete slab

New 4" reinforced
concrete slab
/2" drainage mat

|
t =———— Interior sheathing kept
i

Building Science Corporation
Joseph Lstiburek 133

Building Science Corporation
Joseph Lstiburek 134

Three layers of 2" foil-faced polyisocyanurate
insulating sheathing, joints staggered horizontally
and vertically; all joints of outer layer taped
and sealed

Roofing paper

Roof sheathing

Existing rafter bays
filled with netted
cellulose insuation

Roofing membrane overlaps
exterior wall insulation

- Gray tone

indicates
existing

structure
to remain
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Furring strips

Two layers 2" foil-faced ——————
polyisocyanurate insulating
sheathing, joints staggered
horizontally and vertically;
all joints taped and sealed

Existing wall cavities
filled with cellulose
insuation

New triple-glazed
windows

Seal all joints in foil-faced
polyisocynurate insulating
sheathing with sheathing tape
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; ~ 3" closed-cell, high-
density spray foam
o insulation directly on

stone foundation walls
" and up over existing
' mudsill

-~ Metal stud walls with
rockwool insulation

Drainage mat at base
of foundation wall under
new slab section

[~ New sub-slab
perimeter drain
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Existing sheathing

8" closed-cell spray foam insulation
New asphalt shingles
Roofing paper

Eave extension sistered
onto existing rafter tails

Metal drip edge /,"' = Rolled fiberglass as
T > backstop for closed-
cell spray foam
- Gray tone
Two layers of 2" polyisocyanurate indicates
rigid insulation (R-26); taped and g
offset joints to remain
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Furring strips

Joints in foil-faced outer layer

of polyisocyanurate insulating
sheathing sealed with sheathing
tape

Housewrap; joints lapped and

Existing 2x4 wall with
existing fiberglass or
cellulose

Closed-cell spray foam
on existing concrete
foundation wall and
between wood studs
(wall moved off wall and
studs cut to raise plate)

seams taped

Closed-cell spray foam
over existing rim joist

Vented mesh

Insect screen
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SR

OSB floating floor

2" XPS rigid
insulation; all seams
taped; perimeter
embedded in closed-
cell spray foam
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