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International Energy Conservation Code Definition

AIR BARRIER — One or more materials joined
together in a continuous manner to restrict or
prevent the passage of air through the building
thermal envelope and its assembilies.



International Energy Conservation Code Definition

BUILDING THERMAL ENVELOPE — The basement
walls, exterior walls, floor, roof and any other
building elements assemblies that enclose
conditioned space or provide a boundary between
conditioned space and exempt or conditioned

space.




International Energy Conservation Code Definition

INFILTRATION — The uncontrolled inward air leakage
into a building caused by the pressure effects of
wind or the effect of differences in the indoor and

outdoor air densities or both.
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Based on the IBC definitions, one could expect:

A. No air flow is allowed through the thermal envelope.

B. Some air flow is allowed through the thermal envelope.
C. Who cares about airflow?
D. Answers B & C
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Code Requirements



Air barriers are required except for when they’re not.
Air barriers are not required in Climate Zone 2B.
Air barriers are required everywhere else.

Geographic location has an impact on the importance
of air barriers.
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Marine (C)
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Moist (A)

Zone 0A Extremely Hot Humid
Zone 0B Extremely Hot Dry
I Zone 1A Very Hot Humid
Zone 1B Very Hot Dry
I Zone 2A Hot Humid
I Zone 2B Hot Dry
I Zone 3A Warm Humid
Zone 3B Warm Dry
I Zone 3C wWarm Marine
Zone 4A Mixed Humid

Zone 4B Mixed Dry
Zone 4C Mixed Marine
Zone 5A Cool Humid
Zone 5B Cool Dry

Zone 5C Cool Marine
Zone 6A Cold Humid
Zone 6B Cold Dry

Zone 7 Very Cold

Zone 8 Subarctic/Arctic




Air barriers are not completely airtight.

0.004 cfm/ft? — Air leakage through materials.

0.04 cfm/ft? — Air leakage through assemblies.

0.35 cfm/ft? — Air leakage through building envelope.
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Air barriers are not completely airtight.
Fenestration is part of the air barrier and have air leakage rates.

TABLE C402.6.3 MAXIMUM AIR LEAKAGE RATE FOR FENESTRATION ASSEMBLIES

FENESTRATION ASSEMBLY MAXIMUM RATE (cfm/ft?) TEST PROCEDURE
Windows 0.202
Sliding doors 0.20°
Swinging doors 0.207 AAMA/WDMA/CSA101/1.5.2/A440 or NFRC 400
Skylights —with condensation weepage openings 0.30
Skylights—all other 0.202
Curtain walls 0.06
Storefront glazing 0.06
Commercial glazed swinging entrance doors 1.00 NFRC 400 or ASTM E283 at 1.57 psf (75 Pa)
Power-operated sliding doors and power operated folding doors 1.00
Revolving doors 1.00
Garage doors 0.40
Rollifg daaTs 1.00 ANSI/DASMA 105, NFRC 400, or
ASTM E283 at 1.57 psf (75 Pa)
High-speed doors 1.30

For SI: 1 cubic foot per minute = 0.47 L/s, 1 square foot = 0.093 m?.

a. The maximum rate for windows, sliding and swinging doors, and skylights is permitted to be 0.3 cfm per square foot of fenestration or door area when tested in
accordance with AAMA/WDMA/CSA101/1.5.2/A440 at 6.24 psf (300 Pa).
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Example:
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K
.

8-Story Office Building

290,000 SF of Building Envelope

0.35 CFM/ft? for Building Leakage Rate
87,000 CFM at 75 Pa (0.3 in H,0)

Testing History shows leakage rates
of 0.15-0.2 CFM/ft? are typical.



The location of the air barrier within the envelope is
not defined. It can be:

On the inside or outside of the assembly.

Located within the assemblies composing the envelope.
Or any combination thereof.

Code does not provide guidance as to where within
the envelope the air barrier is to occur.
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Ty p ICaQ | CO mmercila I ] 5/8" GWB, FINISH AS SCHEDULED
_ WHERE CONCEALED BY CEILINGS
A ; OR FURRED WALL
e 1= CONSTRUCTION, OMIT GWB AND
Wa I I AS S e m b |y A : PROVIDE STL STRAP BRACING
= @ 2. PER DIV 05 SECTION "COLD
{ | FORMED METAL FRAMING"
6" COLD FORMED METAL

FRAMING

5380 b _ 5/8" EXTERIOR GYPSUM
: SHEATHING

CAVITY
: SELF ADHERED SHEET APPLIED
AIR AND VAPOR BARRIER (AVB)

4" MINERAL WOOL BOARD
INSULATION

3 ! THERMAL MASONRY
“&_—Jfﬂ - VENEER ANCHOR @ 16"
: OC VERT AND HORIZ, UNO

PER MANUFACTURER

AIR SPACE

b FACE BRICK, PATTERNED
I A—L WHERE NOTED

( \ MV-1 - MASONRY VENEER ASSEMBLY - FACE BRICK
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Click to Solve for:
® Temperature ® %RH * Dew Point

Standard Interior
Conditions

Temperature Scale: «°'Feo°C
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/\/ 5/8" EXTERIOR GYPSUM BOARD

/ EIFS
P a ra p e t .::-"/ COORDINATE MEMBRANE LAP
REQUIREMENTS WITH MANF.
Condition
TPO ROOF MEMBRANE ON
CAP BOARD ON ROOF
INSULATION
1/4" PROTECTION BOARD
8 5 I
g % % /
R UG os
L <
8 Shrslns
VAPOR BARRIER
METAL DECKING, RE:
STRUCTURE
FIRE SAFING
/11" TYPICAL ROOF DETAIL
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Thermal Model of
Parapet to Roof

Color Legend

-03° 83° 172° 260° 348° 435° 523° 610° 69.8° F




ROOFING MEMBRANE ——.

Condensation &  &macss

METAL ANGLES
WOOD BLOCKING, FRT

VAPOR BARRIER

Frost in Parapet o

2" POLYISO INSULATION —ﬂ\ |

: J TURN UP MEMBRANE N [ionoE s i
aVI AND COVER BOARD NN £ R

FASTENER AND ~ KT
MEMBRANE FLASHING NHH
PER MANUFACTURER STt

RF-2B

FORMED ALUMINUM COPING

_— METAL FLASHING

3" BATT MINERAL WOOL INSULATION

CUSTOM HEAD MULLION
COPING ASSEMBLY,
INTEGRATED INTO CW SYSTEM

CW-1

< BATT MINERAL WOOL INSULATION,

FRICTION FIT

_—~—— CWANCHOR

_——FIRE SAFING ASSEMBLY

LEVEL 9

/.. SECTION DETAIL @ CW-1 AND RF-2B PARAPET

' 11 /.-" SCALE: 11/2"=1-0"
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SILICONE TRANSITION
MEMBRANE
FORMED ALUMINUM
-~ COPING, PAINTED
BATT MINERAL WOOL
7 7 INSULATION
T 7 7 34" PLYWOOD, FRT
Pa ra et 7 7 7 7 ——WOOD BLOCKING, FRT
ENGINEERED T e T T ——— METAL CLEAT
TRANSITION A
ASSEMBLY DRIP

C d : t : e g e =L 7  ROOFING MEMBRANE
O n I I O n FIT ——. el e e FASTENER AND

MEMBRANE FLASHING
PER MANUFACTURER
— RF-2B

CONCRETE CURB,
REF STRUCTURAL

CW-1
CW ANCHOR ——-._~

FIRE SAFING
ASSEMBLY

LEVELY &~
158' -Q" W

SILICONE
TRANSITION —-._
MEMBRANE

STEEL BEAM WITH SPR

:-'/14 . SECTION DETAIL @ BASE OF INPATIENT WINGWALL

/,-' SCALE: 112"=1-0"
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Soffits




® SILL EXTENSION AS REQD
O I t 1/4" GLAZING AND INTEGRAL
GLAZING STOP
SPRAY APPLIED FIRESTOP OVER

Condition
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1'-81/2"

FILL VERTICAL MULLIONS 3" WITH

INSUL-6 o
N
AVB-1 :
&w%ymmmmm&%l
| ‘ .
MP REVEAL STRIP / i

MP-1 METAL PANEL

PREFIN METAL SILL

FLASHING W/ KEEPER

STRIP, EXTEND VERITCAL

LEG BEHIND METAL PANEL APC
FURRING |
4" (INSUL-2) '
AIR & WATER BARRIER |
5/8" EXTERIOR GYP SHEATHING :
8" STL STUD
5/8" GYP BD

6 SECTION DETAIL - SOFFIT

buildi "_ 41
d h a s 112'=10
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Condition
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= RUNTAL UNIT -SEE MECHANICAL

= PROVIDE METAL COVER OVER JFS-1 TO
FLUSH WITH CONCRETE METAL DECK

offit W ..o
Condition

- JFEA TYP AT PERMETER

ALOOR STRUCTURE SEE STRUCTUSEAL

= PROVIDE SPRF-1 FIRE PROTECTION 08 ALL
EXPOSED STEEL FRAMES, TYP.

PROVIDE SPRF-1, TYP.

UNITIZED ALUMINUM CURTAM WALL
WIRDOW TO BE ENGINEERED BY WINDOW
SUPPLIER, TYP.

CURTAMWALL HEAD SUPPORT
FRAMING -SEE STRUCTUSAL

RETURN SHTG-1 TO WINDOW

LIGHT GAUGE METAL SOFFIT FRAMING. METAL
STUD T BE LEWERED TO WITHSTAND
POSITIVE | NEGATIVE WIND PRESSURE

OPEN EDOE OF THROUOK WALL FLASHING TO BE
SEALED WITH SEALANT PER MANUFACTURES
RECOMMENDATION, TYP

PHEL AND STICK THROUGH WALL FLAS

5 ~ JCRST RUNNER TO BE ATTACHED TO BACK
HING OVER RUNNER TOBE ATTACHED TO
STAMLESS STEEL FLASH-J. TYP

OF FRAME WITH CONTINUOUS NEOPRENE
ISOLATS

SNTG-1 1O BE CONTINUOUS. BELOW

PLY-T RAILER UNDER STL TUBE. CONTINUOUS — WINDOW SILL

-0
B0 SHTG-1

*

~ WAVB-1 DETAIL MEMBRANE TO BE TAPED
BACK DF UNITIZED CURTAIN WALL WINDOW

ﬁere'.-. W i | —

T.0. STL TUBE

- 47 NSUL-] CONTIRIOUS

B.O SOFFIT ‘.

o

A o

REFER TO RCP FOR CEILING TYPE

SWITCH MAIN TEE TO ACCONMODAT

E
CERING PATTERN AS REQUIRED -REFER

| 4" FURRING T0 BE ORIENTED PER SOFFIT
CERLING PATTERN. COORDINATE WITH CERLING

SUSPENDED UNEAR SLOT DIFFUSER - TO REP FOR CEILING PATTERN INSTALLER
SEE MECHANICAL
BRAKE METAL ANGLE TO SUPPORT CEILING | i BRAKE METAL ANGLE TO BUPPORT
GRID FRAMING MAR CEILING TEE

PROVIDE DEFLECTION JOINT AT WINDOW HEAD

FLASH-J STAINLESS STEEL FLASHMG DRIP EDOE

WAVS-1 DETAIL MEMBRIANE ARDUMD CORNER — ' | REFER T0 RCP FOR SOFFIT CEILNG
OF WINDOW ROUGH OPENING, TYR - ’

CURTAIN WALL WINDOW —

o’ Teaaw l ‘

TO FACE OF WINDOW

2 EXT WALL SECTION - TYPICAL SOFFIT AT LEVEL 3

ASSE 11U s=1o
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Roofs
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' EXT GRADE PLYWOOD, TO FACE OF STUD
00 BLOCKING AND
INSUL-1

I a r a p e t METAL CAP FLASHING
e °
I I I l GALV STEEL PL SUPPORT
O I I O AND FASTEMERS
—— INSUL-6

—=+—— MEMB RODF FLASHING
OVER TOP OF PARAPET
LAP AWE-1

34" PLYV

WALL ASSEMBLY:.
METAL PANEL
FURRING
4" INSUL-2
o
&/ EXTERIOR GYP SHEATHING
8" STLSTUD
5/&" EXTERIOR GYP SHEATHING

STEEL DECK - REFER
TOSTUCT

FIRE CAULK-TYP

1 HOUR RATED ENCLOSURE
58" TYPE X GYP BD ON LT.
GA. FRAMING

STEEL JOIST - REFER
TOSTUCT




DRAIN STRAINER
ROUND CUT IN SINGLE-PLY

D B I MEMBRANE, EXTEND
RING. HOLE IN MEMBRANE
SHOULD BE LARGER THAN 10" -TYP 1'0"-TYP

LO C a t i O n DRAIN PIPE DIAMETER

EPDM ROOF MEMBRANE

ROOF INSULATION

N SPRAY FIREPROOFING

CLAMP SEE STR DWGS FOR
ROOF STR SYSTEM

INSTALL SEALANT
DRAIN BOWL BETWEEN DRAIN BOWL
AND CLAMPING RING

TYPICAL ROOF DRAIN DETAIL AT METAL ROOF DECK

- 11/2" =1'-0"




Drain Bowl
Location

~m_LEVEL 10
_..' 985| o B'I

PROVIDE STEEL ANGLE —
FRAMING AROUND

METAL DECK OPENING.
SEE STRUCT.

8 EXT DETAIL - ROOF-1 - TYP DOUBLE DRAIN

A370 11/2"=1-0"

TPO-1CLAMPED

INTO DRAIN DOME,
TYP

DRAIN BOWL

~—— DRAIN BOWL SEAL TO AIR
BARRIER

. RUN AIR BARRIER
INTO SUMP PAN




ROOF EXPANSION JOINT COVER

TREATED WOOD BLOCKING
—BATT INSULATION

———EPDM ROOFING

[ ] I !
EX a n S | O n — == DA y 5/8" GLASS MAT FACED EXTERIOR
| >< =L =<k SHEATHING

ROOF MEMBRANE FLASHING

J O i nt e / —ROOF PAVER
._ 7 7 - COVER BOARD

“—PAVER TAB/SPACER

[T
L=

1~ ROOF INSULATION

- VAPOR BARRIER

J

LSTEJEL DECK — REFER TO
! STRUCT DRAWINGS

STRUCTURAL STEEL
FRAMING

10| SECTION DETAIL

A-581 | SCALE: 11/2"=1-0"

REFR:A-103-Ax




Glazing Assemblies
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S Pan drel FOR PROVIDE SLNT AT
, <TWF-1> LAP
Insulation

{INSUL-25

SEAL VAPOR BARRIER
TO WINDDOW FRAME

{FBR-1 )
BEYOND

{FBR-2

1f2"_ 4 1/ "

' g
’é\ TYPICAL WINDOW HEAD/SLAB EDGE AT FBR
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Spandrel
Insulation
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Spandrel
Insulation




Spandrel

° o T > 5
I n S u I a t I O n Existing Condition - Location and Sensor Number Remediated Condition - Location and Sensor Number
8691 - 18| (8691 -20| (8691 -19 9393 - 18| [9393-20] [9393-19
Temp Moisture | | Temp 9393 - 17 Temp | |Moisture| | Temp
/ ) Temp \ ) )
L~ o /
9393-3&4 % 4 ~____ 2 LAYERS OF UNFACED MINERAL
Temp & RH WOOL (BY EH)
% 22GA GALVANIZED
ym SEALED TO FRAMING
) - - " _ : “E==7{  BACKPAN (BYEH)
@Eg Cx)‘[? ngli f#é‘gfﬂ! i K] i DOUBLE SIDED TAPE
1/4 POINTS — i st . X4 BY EMPIREHOUSE
WALL TO REMAIN 4 ; SMs-1
BY EMPIREHOUSE
X112 I 1 #12-14 X 1 1/2"
@28"0.C. |y X 3 =) 3 | EXISTING CURTAIN
. | _ {TEK @ 8" 0.C. & 5'3 JEL L 5 /_ WALL TO REMAIN
"\ENEQIP, TU FACE CAP g T
16" DIA WEEP 2
ISTIOE’: 8691 - 21 1" 0.C. FROM L
RH ID OF COVER
/E\ Tl]BELITE P.P. & FACE CAP AT HORIZ. QJ Ig(B: ﬁE_FF'_P & FACE CAP AT HORIZ.

W ARCH REF: -
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S p a n d re | Glazing Spandrel Data Collection

120 1200000
I I t .
sulatio
1000000
\ |
80 \ l\
‘ ‘ 3 — N AJIN iy~ 800000
S| Nt
60 ‘ ‘ \
- 600000
40 ‘ \ ‘\r
f v 400000
20 J
J) J 200000
0
2/11/19 0:00 2/16/19 0:00 2/21/19 0:00 2/26/19 0:00 3/3/19 b:00
-20 0
—— BOG (8691/18) °F BOFFMW (8691/19) °F —— Exterior Air Temp (9393/3) °F —— A3 Temp (9393/5) °F
FOMP (9393/17) °F BOMP (9393/18) °F BOBP (9393/19) °F Dew Point °F

MDS (8691/20) Q MDS (9393/20) Q
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Data at
. . Glazing Spandrel Data Collection
Existing ”

4500
[ ] [ ]
CkﬂldrUCHl N
4000
70 3500
3000
60
2500
50
2000
20 1500
1000
30
500
20 0
2/16/19 0:00 2/16/19 12:00 2/17/19 0:00 2/17/19 12:00 2/18/19 0:00 2/18/19 12:00 2/19/19 0:00 2/19/19 12:00 2/20/19 0:00

—— BOG (8691/18) °F —— MDS (8691/20) Q
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Data at
Remediated
Condition : f A

Glazing Spandrel Data Collection

Yo

0 1200000

70

800000
60

600000
50

400000
40

200000
30
20 0

2/16/190:00 2/16/1912:00 2/17/190:00 2/17/1912:00 2/18/190:00 2/18/1912:00 2/19/190:00 2/19/1912:00 2/20/190:00 2/20/19 12:00 2/21/19 0:00

—— BOMP (9393/18) °F  —— MDS (9393/20) Q
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Wood Framed Construction




Typical Wood
Framed Wall o
Assembly S e

" GYPBD-2 |

VR-1 |

— WS |
SEE SCHEDULE
FOR SIZE

. WD SHTG4 |
FLAME BLOCK SHEATHING
IFFIWHERE REQ'D AT 1HR EXT
WALLS WITHIN 4'-0" OF FIREWALL
(OR AT 2HR EXT WALLS)

AB-1 |

. INSUL-20 | R.-21 MIN.

-SILLS ON S.0.G. OR WITH
_— IN 8" OF GRADE SHALL BE
abaa::. RATINGS FROM INTERIOR PRESERVATIVE TREATED-
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WRAP ROOFING MEMBRANE
OVER PARAPET & DOWN FACE
OF PARAPET MIN. 2°

- 58" PLYWD

2x3 OUTLOOKERS @ 16" O.C.

) -7
£ 4 T
PREFINISHED METAL [ swoee

PARAPET CAP

GALY GASKETED FASTEMERS —

TO MATCH COLOR OF MTL
CAP FLASHING 3
PARAPET -
SEE WALL SECTION 4 D,
508" EXTERIOR HEMMED EDGE
SHEATHING OVER KEEPER STRIP

AIR BARRIER CONT. UP
FACES OF PARAPET & UNDER
ROOFING MEMBRANE

2x FURRING
254, TOP RIPPED i@ 45°
PREFIM. METAL WRAP

FASTENER/SEAM PLATE

Condition

WELDED SPLICE

HEMMED DRIP EDGE

- ROOF SYSTEM PER
WALL SECTIONS

SEE WALL SECTIONS

34" WD FURRING

SEE STRUCTURAL FOR
PARAPET FRAMING &
FASTENING REQTS

————— : ! s ROOF -
SEE WALL SECTION

— SEE EXT. ELEVS. AND
MATERIALS SCHEDULE
FOR FINISH TYPE

WOOD TRUSS OR JOIST SYSTEM
-SEE STRUCT.

CLOSED CELL SPRAY FOAM
INSUL. CONT. @ PERIMETER

SEAL EDGES OF VAPOR
RETARDER IN SPRAY FOAM

a h a a gﬁﬁﬂ;g gre RAPET @ ROOF JOIST BRG.
conference 0"
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Roof
Assemblies

- FIBERGLASS BATT ACOUSTIC
INSULATION OR APPROVED EQUAL,
EE: INSULATION SCHEDULE .

L
| | | | | | | |
S S m—— J-" --.l-n--:—-f.-.. - - —————— - St
LI h
- T B e S/8" GYPSUM WALL BOARD,
ES—S—FN f:_"'*"“-;‘wNEL- e - , RE: ROOM FINISH KEY
ROOM FINISH KEY - - < v
CU _ - —~ J|]1 ~— ACOUSTICAL SEALANT,
TAPE # COMPOUND JOINT, All = 4 RE: SOUND PROOFING
RE: SOUND PROOFING NOTES - - ~__ 11 5
d A1 NOTES
5/8" GYPSUM '-;“:{RLL BOARD, > | I~ {H T MINERAL WOOL BATT INSULATION
RE: ROOM FINISH KEY 2y N : OR. APPROVED EQUAL, RE:
‘i/ L. INSULATION SCHEDULE

/6 \Oound Proot Seperation Wall @ Ceiling
A7 LS =10
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Summary
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Summary

Air barriers are required except for Climate Zone 2B.

Building Code does not identify where in the assembly
the air barrier is to be installed.

The distance of assembly components from the heat source
impacts the surface temperatures of assembly components
and must be considered in design.

Interior air barriers should be utilized in cold climates
in most instances to minimize the potential for
condensation in assemblies.




Code Changes




Code Changes

Air leakage rates must be tighter for colder climates.

Distance from interior conditioned space space
considerations

Thermal breaks must be installed at penetrations of
the envelope when temperatures below the dew point
are expected (varies based on occupancy usage).
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