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Single Hard Ducted Returns and Transfer
Grilles and Jump Ducts
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Grrille located high in
SR wall on bedroom side
% to avoid blockage by

furniture
Air handling
Ul

Supply Return Supply
: : : : @ Cavity is sealed tight,
drywall glued to studs and
Bedroom Hall Bedroom plates on both sides

" |
Grille located low in
wall on hallway side
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Back-to-back
grilles Sound and light

baffles (sheet metal)
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10-inch dia.
flex duct (typ.)

Sealant
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Ceiling— l " Ceiling
grille grille
~—— Wall cavity
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Ice Dams
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Roof insulation

Insulation wind batfle
2" minimum space

Water protection
membrane

Continuous ridge
ventilation >

,j://
— Attic ventilation

Continuous
soffit vent

Vinyl or
aluminum siding >

Rigid insulation
(taped or sealed joints)

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam

Gypsum board with vapor
semi-permeable (latex) paint
Consider increasing depth of
insulation by using deeper
trusses or oversized (longer)
trusses

Caulking or sealant

Gypsum board with permeable
(latex) paint
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Ice dam

Icicles

Melt water
running under
thin ice slab

Thin ice slab
under snow

=3

Melt water running
down underside

of sheathing
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Bullding Science Corporation

Buliding Science Corporation
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. Roof membrane
—— Fiberboard hygric buffer
Rigid insulation
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Air barrier membrane
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Fluted steel deck
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Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Shingles -
Roofing paper

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Nail base for shingles (plywood or OSB)
screwed through rigid insulation
to wood decking or timber rafters

Air barrier membrane

Wood decking

Timber rafter or exposed joist
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Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Roof sheathing
Roofing membrane

Vented space
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Roof sheathing

Roofing paper
Shingles

Air barrier
membrane

Wood decking

Timber rafter or
exposed joist

Building Science Corporation

Roof sheathing
Roofing membrane —
Shingles - \ \
Roofing paper - \
Roof sheathing

Vented space

Z
7
A
’/Spra'yﬁoam

air seal

— Timber rafter
or exposed joist

Wood decking

Air barrier membrane

R-60 rigid insulation (horizontal
and vertical joints staggered)
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EAVE
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Cold air falls toward
bottom of joint

Rising air cools and
vapor condenses on
underside of top layer

Warm air rises toward
cold side of SIP

Air returns to interior
through accidental opening

Accidental opening on
inside of joint allows warm
moist air to enter

Joseph Lstiburek 59

Lstiburek

Building Science Corporation

Joseph Lstiburek 60

© buildingscience.com

15 of 51



Energy Panel Structures Residential Conference EPS Conference March 13, 2014

structural insulated panel

area prone to moisture
damage

movement of air and UPPER 0SB

moisture in panel joint
towards roof peak

Lower 0SB
LOWER SPLINE

open joint
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SEALANT AT THIS LOCATION
WOULD NOT HAVE PREVENTED
FAILURE

EXTERIOR
~ CONTINUOUS SEALANT AT

~—~CONTINUOUS SEALANT
AT THIS LOCATION WOULD
VE PREVENTED FAILURE
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Roof sheathing

Roofing paper

Shingles

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Roof sheathing -
Roofing membrane
Vented space

Air barrier
membrane

Wood decking

Timber rafter or
exposed joist
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ROOFING PAPER
/ TWO LAYERS OF 2° THICK (R-28)
/ ISOCYANURATE RIGID INSULATION
(JOINTS OFFSET/STAGGERED
/ HORIZONTALLY AND VERTICALLY)
// , ~0S8 SCREWED THROUGH

LAYERS OF RIGID IN&I&A"IM
‘ INTO SIP

SIP (Maxmun 8"
or EPS AT R-32)
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Legend
~a— Upper level air flows
~a—p~ Lower level air flows
~a— Air flow at panel joints

Legend
~a—- Upper level air flows
~a—a~ Lower level air flows

~a—»- Alr flow at panel joints connecting
uppr and lower air flows
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New roofing system
Shingles .
Fully adhered

Roofing paper

Roof

Vent space of
insulation panels Two layers of rigid insulation

(joints staggered and offset)

I :
a
= = Nt
Panel joint Fully adhered membrane air barrier
. . / G i
Acoustical perforations Fluted metal deck Y sheathing
Fluted metal deck
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Expansion of Conditioned Space
+ Condlionad space boundares moving lowards

exterior surfaces of
+ Garage isolated from house by air barrer/pressure boundary
+ Garage ventiated and conditioned independently of rest of

spaces
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Rigid insulation

Sill gasket

Concrete stem wall

Concrete footing
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Fiberglass batt insutation
Sealant

Seatant, adhesive or gasket
Seatant, adhesive or gasket

Ground slopes away.

from wall at 5% Sill gasket

(6in.per 101t)
Concrete foundation wall
Unfaced extruded or
expanded polystyrene rigid

insulation (semi-permeable
with taped or sealed joints)

Gypsum board thermal
barrier neces

rigid insutation Is not rated
for e appication

Gypsum board over
turring strips

Seatant

Gypsum board held up from
slab

Concrete slab
Granular
capifary break

and drainage
pad (no fines)
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Vil of alumisum siging

Busiding paper
drainage plane
Promactive meebrane
(acts as capitary broak
2n tormite shisid
seaed 10 slab)

Flashing (tucked

undor buldeg paper
drainage plane)

Parge coat (rendiring
painted with latox paint

g

from wall at 5%
(6 in.per 10 R)

Cancrete tossing

|
i
|
i
|
|
o
|
9
= SIPS was
S8 gasket
] Corcrote siab

Polyethylene vapor
[
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Walls and Rain and Windows
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Penetrating
Water
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122

Sheathing

Penetrating
Water
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Rain Screen
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Beer Screen?
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Hydrostatic
pressure

N

Hydrostatic
pressure
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Hydrostatic
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+—— Cladding
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head

«—— Cladding
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mph

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

100 200 300 400 500 600 700 800 900 1000
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—— Upturned leg

Base sloped
to exterior

Drip edge
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due to momentum
("kinetic energy”)

%
5
L

$

0 Cup drains water
to exterior
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drainage and
pressurization

Hole providing —.

B S -
1 1
[ .
-
>
———1

Rain enters cup 1+
due to momentum
("kinetic energy”) t)
[
Entire wind
Wind enters cup— —’b pressure
pressurizing cup; b taken here
no rain entry due
to wind driven rain b
A
v
6 Cup can still drain
water to exterior
Building Science Corporation
201 Joseph Lstiburek 161
Insulating N
glass unit
3 Seal (tape)
Seal (gasket)
7 g
Setting block
(typically two
per unit)

Frame

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

Pressure incup is 5
same as pressure
outside on face*
of baffle

Momentum driving force
converted to gravity—
water drains away

Wind enters cup— —>

pressurizing cup;
no rain entry due
to wind driven rain

>

o®eo%e €

Cup can still drain
water to exterior

Entire wind
pressure
taken here

Building Science Corporation
2011
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Outer seal sees .

water but not .

~ Key seal is interior

pressure; no N "~ sealas it takes
pressure difference / maximum wind load
across this seal, >4 but it does not see
therefore no rain water
entry
Pressure in chamber g 2
is same as pressure E:‘e"s":u‘:_ve'"d
outside on face of — | tpaken e
assembly S
. Pressure
Air enters and sl
pressurizes chamber
chamber
R e R

Building Science Corporation
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Pressure
moderated Interior air seal
chamber
Beveled wood
siding
Adhesive -backed
sill flashing
Housewrap >}
Sheathing———————————|»
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Intent of sealant is to
limit this lateral flow of
water between
sheathing and
building wrap

Flashing tape

Sealant “bedding”
joint

Building wrap
“wrapped” into
opening
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