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Air Control and Pressures

Air Barrier Metrics

Material  0.02 l/(s-m2)@75 Pa
Assembly 0.20 I/(s-m2)@75 Pa
Enclosure 2.00 l/(s-m2)@75 Pa
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Stone veneer ——————————————»

Drained cavity

Exterior rigid insulation

Membrane air barrier, vapor
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and drainage plane
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Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
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Latex paint

Precast concrete air barrier

Insulated steel stud cavity

Cavity insulation

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish
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Vinyl siding

Drainage plane (vapor permeable
building paper, house wrap)

Plywood sheathing

l

Cavity insulation

I

f

[
Insulated wood stud cavity —m

Gypsum board air barrier

Latex paint or vapor semi-
permeable textured wall fiinish

]
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Drywall and Framing
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Seal around

Seal along
bottom plate
on exterior
walls

Parssions: sesl
at top plate where
adjacent 1o an
unconditioned space
(500 Figure 12 8)
Building Science Corporation

Seal drywall 1o
first stud in the wall
(see Figure 127)

Seal along inside
of bottom of first
stud in interior wall
(s0e Fiqure 12.7) ot
hold back first stud 10
pass drywall behind
stud (see Figure 12.6)

- Drywall adhesive on both
sides of first interior stud

" Drywall adhesive at
bottom and top of stud

Drywall adhesive at
bottom plate and top plate
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Vinyl siding

Ventilated and drained cavity ————————»

Di ge plane (vapor
building paper, house wrap)

oss

Insulated wood stud cavity

Cavity i

Polyethylene air barrrier and vapor

barrier (Class | vapor retarder)
Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish
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Supply air into occupied Air handling unit extracts air from dropped
zone returns to AHU by ceiling, conditions it and injects it into the
passing through deliberately | occupied zones via supply ductwork
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Air barrier system not present
to prevent air from being extracted
from roof assembly

Brick veneer

Corrugated metal
roof deck

Membrane roof
/ Rigid insulation

| |

Building paper

______ T ——

Interior gypsum
should extend to
underside of
roof deck and

be sealed

Exterior sheathing

7N\

%

Metal stud wall

) 1 under negative pressure relative

Return plenum operates @

to occupied space and exterior

\\
; =\
\

\ Suspended ceiling \

Top chord bearing roof truss

Cavity ir

Interior gypsum

Building Science Corporation

Joseph Lstiburek 45

Joseph Lstiburek 46

Building Science Corporation

Joseph Lstiburek 47

Joseph Lstiburek 48

Lstiburek

© buildingscience.com

12 of 44



Building Science Fundamentals

Air Control and Pressures

Building Science Corporation

Joseph Lstiburek 49

Building Science Corporation
Joseph Lstiburek 50

Building Science Corporation

Joseph Lstiburek 51

Lstiburek

Building Science Corporation
Joseph Lstiburek 52

© buildingscience.com

May 13-14, 2014

13 of 44



Building Science Fundamentals Air Control and Pressures May 13-14, 2014

Brick veneer
Top chord bearing truss
Building paper
- ﬁ\D_L
Interior gypsum

should extend to
underside of floor
deck and be sealed

Return plenum operates
@ undor negative pressure relative
1o occupied space and exterior
Exterior sheathing
= T I
Metal stud wall - \
Suspended ceiling
Cavity insulation Interior gypsum
Building Science Corporation Building Science Corporation

Joseph Lstiburek 53 Joseph Lstiburek 54

Building Science Corporation Building Science Corporation
Joseph Lstiburek 55 Joseph Lstiburek 56

Lstiburek © buildingscience.com 14 of 44



Building Science Fundamentals Air Control and Pressures May 13-14, 2014

Building Science Corporation

Building Science Corporation
Joseph Lstiburek 57

Joseph Lstiburek 58

A oal Batwen 103 minertly
20 e aer Grovsn b
sksng aer

o ==
e 1 o0 S0 ~
- Pa—
—
P—— '

AR A Y i
s
Fuay ductes Yt avctea
cony v tansal e s

Building Science Corporation Building Science Corporation

Joseph Lstiburek 59 Joseph Lstiburek 60

Lstiburek © buildingscience.com 15 of 44



Building Science Fundamentals

Air Control and Pressures

V7l
NS

Building Science Corporation

Stack Effect Flow Out

(Exfiltration)

% —Pinside drops with
* height slower than

Poutside drops
with height faster
than Pinside

Stack Effect Flow In
(Infiltration)

Joseph Lstiburek 61

Building Science Corporation
Joseph Lstiburek 62

Reduced Individual
Unit Stack Effect

= |
s |
|
S0
S0
S0
o
S

OO0

Building Science Corporation

Joseph Lstiburek 63

Lstiburek

Building Science Corporation
Joseph Lstiburek 64

© buildingscience.com

May 13-14, 2014

16 of 44



Building Science Fundamentals

Outside
air
Exhaust
air

Air Control and Pressures

May 13-14, 2014

Building Science Corporation
Joseph Lstiburek 65

Building Science Corporation

Joseph Lstiburek 66

Building Science Corporation
Joseph Lstiburek 67

Lstiburek

© buildingscience.com

Building Science Corporation

Joseph Lstiburek 68

17 of 44



Building Science Fundamentals

Air Control and Pressures

Building Science Corporation

Joseph Lstiburek 69

Building Science Corporation
Joseph Lstiburek 70

Building Science Corporation

Joseph Lstiburek 71

Lstiburek

Building Science Corporation
Joseph Lstiburek 72

© buildingscience.com

May 13-14, 2014

18 of 44



Building Science Fundamentals

Air Control and Pressures

May 13-14, 2014

Building Science Corporation

Joseph Lstiburek 73

Building Science Corporation

Joseph Lstiburek 74

Building Science Corporation

Joseph Lstiburek 75

Throo Dimensional Multi-Layer
Multi-Coll Analogue

Figre 212
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Fige 35

Air Conveyance System Air Prossure Field
Grom Saver & Howel, 1900)

Extonding Below Grade
Building Science Corporation
Joseph Lstiburek 77
[
e|e|®]| o
e|e|®]| ©
Sl|le|e| ©
e|®|® e
e|le|e| ©
e|e|e| e
s|e|e e
el|e|e C
Itarir A rossare fola L
Intaraitios At Presaura Fiass
Building Science Corporation
Joseph Lstiburek 79

Building Science Corporation

Joseph Lstiburek 80

Lstiburek

© buildingscience.com

20 of 44



Building Science Fundamentals Air Control and Pressures May 13-14, 2014

Building Science Corporation

Building Science Corporation
Joseph Lstiburek 81 Joseph Lstiburek 82

Coradoe o
Peckiop Rocliop

S PG

Socteoom —fof ) {D‘ - futeon

- -
et [l e
T
AR
R AN
T - ot

Fothwoom —geE—] L [ Ep—
exdonsst { } it
Figue 3.8
Hotel HVAC System
« Air exhausted from batwnoms
via conyal roofop exhaust fans Voot
« Air supplind from corridors
via undercut doors.

Notel Rowm’ Coride Netel Room’
Fath Seke — Rath Sulte

Building Science Corporation

Building Science Corporation
Joseph Lstiburek 83 Joseph Lstiburek 84

Lstiburek © buildingscience.com 21 of 44



Building Science Fundamentals

Air Control and Pressures

May 13-14, 2014

Building Science Corporation

Joseph Lstiburek 85

o - |+——— Interior gypsum board
Brick veneer —————» o @
o — Metal studs are perforated
Alr space / permitting air to be drawn
o) through wall cavity \
= \
Building paper o] + \
2 © —
1 ¢ —
Gypsum ing 1o
o \-— Interconnected hollow wall
cavity constructed from metal
= ] studs with punched openings
_Q’ acting as an air duct
. § o
f cavity
insulation
o} Interior spaces are at a positive
pressure relative to the exterior
~
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Supply air opening

©

Return air

Return grille

Return grille
filter

Adjacent Hotel Room

®

N
Exterior
Air T

Hotel Room

Interior
Corridor
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Figure 3.12
k and Air Handlers

in Basements

= No air pressure differences result in
a house with an air handler and
ductwork located in a basement
if there are no leaks in the supply
ducts, the return ducts or the air
handler and if the amount of air
delivered to each room equals the
amount removed

.

[ U S Y

&
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Leaky air handling unit
and supply ducts

Figure 3.13

Ductwork and Air Handlers

in Vented Attics

« No air pressure differences result
in a house with an air handler and
ductwork located in a vented attic
if there are no leaks in the supply
ducts, the return ducts or the air
handler and if the amount of air

delivered to each room equals e | I —

1

I

T

: Supply Return Supply
T

- @ e e 6

|

! Depressurized conditioned space

inducing infiltration

- g g - g

the amount removed

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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Duct Leakage Should Be Less Than 5% of Rated Flow As

Tested By Pressurization To 25 Pascals

Building Science Corporation

L N &

Supply Return Supply

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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Leaky supply
ducts.

Crawl space

Depressurized

— conditioned spaocs L,
@ 2 ©
]
Supply une | Supply
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Lstiburek

Loaky return
ducts

Tight supply
ducts

Figure 3.14

Leaky Ductwork and Air Handlers
in Basements

= Air pressurization patterns in a

house with leaky ductwork in
the basement
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Grrille located high in
wall on bedroom side
to avoid blockage by
furniture

B

Cavity is sealed tight,
drywall glued to studs and
plates on both sides

/\ Grille located low in
wall on hallway side
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10-inch dia.
flex duct (typ.)

Ceiling—/ ?

grille

* R Ceiing
grille

«—— Wall cavity

Sealant
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Figure 5.1
Problem Pressure Relationship
* The classrooms in this school
operate at a negative pressure
with respect to the crawl space
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—

Rooftop exhaust depressurizes
dropped celing and classrooms

S

Classrooms are ot a negative
pressure relative to the
rawl space
and the extarior

Vented crawl space is at the same pressure
as the exterior and at a posdive pressure
relative to the classrooms

—
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Figure 52

Moisture Movement

« This wall secson ilustrates moisture
movement from the crawl space into
the wall cavities and dropped ceiling
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Figure 5.3

Ground Cover Installation

« This wall section illustrates proper installation
of the polyethylene ground cover

Building Science Corporation

Joseph Lstiburek — Airflow 147

11

| [{ I
I —

h‘l [ |t

Toundason wal
ot 7 Acousscal
. seatart

%
-

Ground cover
axtonds up wal

111 maximam i a /
:

" "Concrotd |+
+ 4 footng

Building Science Corporation

Lstiburek

Joseph Lstiburek — Airflow 148

© buildingscience.com

37 of 44



Building Science Fundamentals

Air Control and Pressures

Building Science Corporation
Joseph Lstiburek — Airflow 149

Building Science Corporation
Joseph Lstiburek — Airflow 150

Rootiop exhanst

Figure 5.4
New Air Pressure Relationship vensae
« Closing the crawl space vents and o
using an exhaust fan in the crawl
space depressurizes the crawl space
relative to the classrooms

Contiuuous ground cover 7
Tecces OvapOration
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Figure 5,10
HVAC System as Designed
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Figure 5.11
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