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Upturned leg

Base sloped
to exterior

Drip edge
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Timber frame

Brick veneer Cavity insulation
Yentilation spsce

Interior gypsum lining
Building paper (corcealed — 2
barrier)

Exterior Interior

Engineered wood
sheathing (05B)

Alr Inlet
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mph

Wind Speed (mph) vs. Stagnation Pressure (Pa)
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Plywood/OSB
sheathing

Water control
layer

3" spacer strip
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Rain enters cup -
due to momentum
("kinetic energy”) b

9

no rain entry due
to wind driven rain

Entire wind
Wind enters cup— 4 pressure
pressurizing cup; b taken here

5
6

° Cup can still drain
water to exterior
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Rain enters cup b
due to momentum
("kinetic energy”) b

5

é

6 Cup drains water
to exterior
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Baffle to deflect raindrops
hitting face of cup due
to momentum
("kinetic energy”)

Pressure incup is b

same as pressure
outside on face
of baffle
Entire wind
Momentum driving force pressure
converted to gravity— taken here

water drains away

Wind enters cup— »

pressurizing cup;
no rain entry due
to wind driven rain

water to exterior

¢°
°° Cup can still drain
0
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Insulating
glass unit

Seal (gasket)

Hole providing —

drainage and
pressurization

% y
po—— -
| 1
N e <
-
——J

Rough opening
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P Seal (tape)
g
/
_— Setting block
A (typically two
S/ per unit)
/ Frame

/

————

Building Science Corporation

Outer seal sees
water but not
pressure; no

Y

_~ Key seal is interior
~  seal as it takes

pressure difference ™% maximum wind load
across this seal, pr s but it does not see
therefore no rain water
entry
Pressure in chamber g 2
is same as pressure E:et:-seu:vemd
outside on face of — !‘.,aken o
assembly S
i Pressure
Air enters and —>
pressurizes chamber
chamber
e i S e

— - — -y
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Pressure
moderated
chamber

Adhesive -backed
sill flashing

Housewrap

Sheathing—————————|

Interior air seal

Beveled wood
siding
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Intent of sealant is to Flashing tape
limit this lateral flow of )
water between Sealant “bedding”
sheathing and joint

building wrap

Building wrap
“wrapped” into
opening
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Relative Humidity (RH) %
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Water Vapor Permeance vs. Relative Humidity
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o © © © ©o o o

©
°
®
3

Water Vapor Permance, US perms

o 1 20 3 4 % 6 70 8 9 100
Mean Relative Humidity, %

4, = Dry cup parmeance
4, = Wet cup permeance
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Water Vapor Permeance of Sheathing Materials Water Vapor Permeance of MemBrain™ Smart Vapor Retarder,
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Equiibrium Moisture Content (%)
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Curves for Hyg

T u T T 1

40 50 60 70 80 %0 100
Mean Relative Humidity, %

Lstiburek

© buildingscience.com

Building Science

May 29,

Building Science Corporation

Joseph Lstiburek 72

2015

18 of 40



K. Hovnanian

Building Science

May 29, 2015

Building Science Corporation

Joseph Lstiburek 73

Building Science Corporation
Joseph Lstiburek 74

Building Science Corporation

Joseph Lstiburek 75

Lstiburek

Building Science Corporation
Joseph Lstiburek 76

© buildingscience.com

19 of 40



K. Hovnanian

Building Science

May 29, 2015

Building Science Corporation

Joseph Lstiburek 77

Building Science Corporation

Joseph Lstiburek 78

Sheathing

Penetrating
Water

Building Science Corporation
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Penetrating
Water
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Rain Screen
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Beer Screen?
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2010

Expansion of Conditioned Space
L4 DOUNdanes moving lowards

Conamonad
axtenior surtaces of buidng
Garage isolated from house by air barmer/pressure boundary

+ Garage vensiated and conditioned independently of rest of
CONdtoned Spaces.
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&
Rool overhang screans wall——
(deflects rain)

" Sito grading slopes ground away from
buiding over entre perimeter
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WOOD STUD WALL
SUBFLOOR

BAND JOIST

EXTERIOR SHEATHING

HOUSEWRAP / WRB /BUILDING P

WATERPROOF MEMBRANE
SEALANT

TAR PAPER AS BOND BREAK
CONCRETE PORCH

TREATED MUDSILL

FOUNDATION WALL
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Walkway
______;‘:__v"__.__—l—'—'-':‘:

—_—

Wick our

Fashing

Patio J
slopes

I | %

Patios and dacks lower than floors and slope away from bulding
Garage floor lower than main floor and slope away from bullding
Driveway lower than garage fioor and siope away from building
Grade lower than man lloor and slope away from building

Kick out flashings or drverters direct water away from walls at roolwall int

Building Science Corporation
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WO0D STUD WALL

SUBFLOOR

& EXTERIOR FINISH

< 1" INSULATING SHEATHING

WATERPROOF MEMBRANE

TAR PAPER AS BOND BREAK

BAND JOIST

SEALANT
i CONCRETE PORCH

TREATED MUDSILL

FOUNDATION WALL

UNDISTURBED / COMPACTED EARTH

a3

BN - 47 STONE PAD (NO FINES)
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Control joint at steps
in foundation wall

Control joints,
at corners

Control joints
are sealed with
fiexible sealant
at the exterior
prior to
backfilling

Control joints at
window openings

Diagonally cut 2 x 2's in forms
provide goose nack joint

. 3 3
o . )
B S d ) ARE
8 M B
» &3 'y
Saw cut joint
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Vet stack

Concrem v
Poiyorsytens vipos

Geantar danage
pad (no frves
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*

Roof flashing 7——71

e

-
- Vent stack
Polysthylene
I vapor barrier
— Concrete slat
Sealant at alt
penetrations in
| 3T barrier “

Building Science Corporation
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Roof insulation ——___
~

Insulation wind batfle

2" minimum space  ——___
N N\

Water protection \

RS e, 10000008,

LAAN
(N
1
IAVAY
\‘V,‘

I " I
\
HA“"‘H‘“‘H}”}H“
[\[\/
yyy\u \

888808880

\ “— Gypsum board with vapor
\ semi-permeable (latex) paint

Co;:m::nns- B “—— Consider increasing depth of
SOt Ve insulation by using deeper
trusses or oversized (longer)

oo N

aluminum siding ~—— Caulking or sealant

Rigid insulation E Gypsum board with permeable

(taped or sealed joints) — T (latex) paint

Unfaced cavity insulation, /

cellulose or low-density -

speay-applied foam ——
Building Science Corporation Building Science Corporation
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Leaky air handling unit
and supply ducts

+ 1 +
Supply Return Supply

© © © ©

Depressurized conditioned space
inducing infiltration

—————’u L"\

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Building Science Corporation
Joseph Lstiburek 112
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Thin ice slab—
under snow

Melt water
running under
thin ice slab =~
-~ Melt water running

Ice - down underside
o8 of sheathing
0o
\ ANMNAAANDNANNAANRN]
Ice dam VAVAVAVAVAVAVAVAVAY
834588848
Icicles
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Lstiburek
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overtang

Chraadng
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1—’—./—0j-0—0—0.

S - 1
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Bufiding Scerce Corporstion
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Note. Colored shading dapicts the bulding's hormal Darrer and paesswe boundary.
The thermy! bamer and pressure bounclyry encioss e cord Bioned space

O~

St s D

Lstiburek

Buiding Scerce Corporstion

lw mmmbrane
Fibwetoard Hygric buffer

Rgud iInsulation
Ty
Y

O e N s S e N e N

Alr barrier membrane
Gypaum stwathing
Fiuted stosd deck
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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

Building Science Corporation
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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

Roof sheathing

Roofing paper

Shingles

Air barrier
membrane

Wood decking

Timber rafter or
exposed joist

Building Science Corporation
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]
.
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504 gt verhaton
= =
58 s s o3 cootary Lress
g, Cpomm boaet okt e o Gaed © -
Parge cont sargroctes wn o ke, hekd v b Svstrt &
s ot 4 e Pty
Conowe et

Building Science Corporation

Joseph Lstiburek 136

34 of 40



K. Hovnanian

18" wide membrane strip
under parapet folded _ air parriar

Metal cap down over exterior
rigid insulation E'::ntgg:‘ee
Coping wedge roofing in ve
0SB cold and col
OSB sheathing Rubber roofing climates; house-
Scupper ———————— membrane \’I)Vfagg?.i:glllclmg
Rigid insulation other climates)

Sealant
Rigid insulation

Cavity insulation
Sealant
Polymer modified (PM) —
or traditional cement
stucco
Metal lath
Building paper bond

break over drainage
plane

‘L Gypsum board with semi-
permeable (latex) paint

Sealant, adhesive or gasketat ‘<
top plate

Cavity insulation

Building Science Corporation
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Map of DOE's Propused Climate Zones

e Moist (A) -

Building Science

Building Science Corporation
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Metal cap

18" wide membrane strip under
poasrapel folded down over exterior
B

Coping wedge
OSB sheathing ; ose
Rubber roofing
. membrane \
Scupper%‘ 5 e i (EXET= S e ey

Two layers OSB :
High density spray :

foam insulation

Polymer modified (PM) or —»

traditional cement stucco permeable (latex) paint §|
Cavity insulation > i

Sealant, adhesive or gasket at
top plate

Caulking or sealant

Cavity insulation

i A e A =5
¢ t Gypsum board with semi- §%

Metal lath

Building paper bond break
over drainage plane

Building Science Corporation
Joseph Lstiburek 138

Low density spray foam insulation

Asphalt shingles

Roofing paper

Roof sheathing

Raised heel truss ———
Rigid foam, or comparable,
as backdam

Soffit

Roof underlayment
sealed to drip edge

\—Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)

Building Science Corporation
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_Rate of flow

ELA C X —0
JPressure

— —
—
—
—
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1 _Litres per second

Meters)’
e 4 780 J Pascals

60
ElA = —} % Flow rate

50 780 Pressure difference
©
&
2 40
=
@
s
=
o 30
@
S
g
& 20

10 ELA = 0.278 m?

04
0 200 400 600 800 1000 1200 1400
Flow Rate (L/s)

1600
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2010
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