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SECTION 07 27 10.00 10

BU LDI NG Al R BARRI ER SYSTEM
05/14

NOTE: This guide specification covers contractor
responsibilities, quality control, and nmaxi mum

| eakage requirenents of the constructed air barrier
system This specification nmust be acconpani ed by
pl ans showi ng and detailing the air barrier; it is
not intended to stand alone in any set of
construction docunents. This specification is

i ntended for use on new construction and additions,
and on renovations involving major upgrade to the
bui | di ng envel ope.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL
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NOTE: UFC 3-101-01 Architecture gives air barrier
system requirenents for new construction and
renovati ons.

Testing of the air barrier systemis covered in the
conpani on UFGS 07 05 23 PRESSURE TESTI NG AN Al R
BARRI ER SYSTEM FOR AIR TIGHTNESS. If air barrier
systemtesting is required by the UFC, the testing
specification nust acconpany this specification in
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t he constructi on docunents.

This specification is applicable to air barrier
systens installed in new building construction and
in major renovations involving upgrade to the
buil di ng envelope; it is not applicable to
uncondi ti oned buildings. This specification is

i ntended to define Contractor responsibilities for
the construction of the air barrier system across
the six sides of a building that when installed
properly will control the infiltration or
exfiltration of air through the air barrier system
A tight building is essential to a properly
functioni ng HVAC system to reduce energy
consunption, and to prevent problens arising from
excessive infiltration or exfiltration into or out
of the environnentally conditioned spaces.

UFC 3-101-01 Architecture is recomended readi ng for
the designer. Also recomended is "Air Barrier
Systens in Buildings" by Wagdy Anis, FAIA, avail able
at http://www.wbdg.org/resources/airbarriers.php .

Al R BARRI ER SYSTEM CONCEPTS AND DESI GNER NOTES

1. Design a continuous air barrier systemto control
air |eakage into, or out of, the conditioned space.

2. On drawi ngs dedicated to the air barrier system
identify the surface boundary of the building air
barrier systemin plan and in building section
views. Think of the air barrier systemas a seal ed
balloon.

3. Keep in mnd that wi ndow and door conponents are
part of the building air barrier system One nust
be able to trace a continuous plane of air-tightness
t hroughout each air barrier system envel ope.

4. O course, intake, exhaust, and relief danpers
are part of the air barrier system |If these
danpers are not |located at or near the building
wal |, then the duct between the air barrier in the
exterior wall and the danper is also part of the air
barrier systemand nust be well seal ed.

5. Walls of ventilated craw spaces |ogically cannot
be the boundary of the air barrier system Nor can
t he roof above a ventilated attic be part of an air
barrier system

6. Defining the air barrier system boundary is the
responsibility of the building designer. Plan views
shoul d show the horizontal outline (by dashed I|ines)
of the air barrier systemand any individual air
barrier zones. Roons with permanent fixed openi ngs
to the outdoor environnent cannot be included in the
air barrier envel ope because such openi ngs woul d
represent a hole in the air barrier envel ope (the
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balloon).

7. Building and/or wall sections should show the
vertical outline (by dashed lines) of the air
barrier systemfromfloor to roof or ceiling.

8. Wall and roof sections and details should show
the location of the air barrier nenbrane within the
exterior building envel ope.

9. Air barrier material located on the interior side
of the insulation is subject |ess expansion and
contraction than if |ocated on the outer side.

10. Air barrier materials that also serve as
interior finishes are discouraged because such
materials are subject to damage, difficult to seal
and often conpronm sed by occupant penetrations.

11. The air barrier material is sonetinmes the sane
material as the water resistive layer. Were vapor
retarders are required, the vapor retarder will act
as an air barrier. The designer is advised to
consi der the vapor perneance of all materials and
their relative position within the thernmal

envel ope. Air barrier nenbranes may have | ow water
vapor perneance and act as intended or unintended
vapor retarders. Oher materials used with the

t hermal envel ope may al so have | ow wat er vapor

per meance. Careful consideration regarding the

| ocation of such materials is crucial to avoid vapor
barrier tenperature bel ow the dewpoi nt tenperature
of the air on either side, and to avoid doubl e vapor
barriers and trapped condensation within the therna
envel ope with ensuing nold problens and materi al
failure problens. The thernal resistance, vapor
per neance, and relative thermal position of the
conponent materials nust be selected such that at
all locations within the envel ope, the dew point
tenperature is less than the |ocal surface
temperature.

12. Keep in mind that air barrier nenbranes nust

wi thstand forces due to positive and negative
pressures caused by wind. As a point of reference,
many roofs are designed for a wind uplift pressure of
4.3 kPa 90 | b/sqg.ft. Building waps are
particularly susceptible to wind forces unl ess

sandwi ched between rigid wall components (exanple:
sheat hing and board insulation). O herw se, waps
may experience excessive flexing and stressing and
poi nt | oading of the securing fasteners.

13. On the drawings, identify each air barrier

mat eri al, nenbrane, coating, w ndow conmponent, door
conponent, danpers, and ot her conponents that
conpose the continuous air barrier envel ope.
Materials that are part of the designated continuous
air barrier systemnmust be identified as such
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Al t hough nany naterials used in exterior assenblies
are air tight, they nay or may not serve as part of
the designated continuous air barrier system

14. In a roof assenbly, locate the air barrier
material on the inside of the insulation and
attached to a durabl e substrate.

15. Detail the connection of roof and wall air
barrier materials. The roof-wall interface has been
the source of nmajor air infiltration and
exfiltration in the past due to the many irregularly
shaped decki ng and structural support nenbers
intersecting at this point, and insufficient
attention to detail to the air barrier system at
this location. Al though sequencing the connection
of the roof-wall air barriers is the Contractor's
responsi bility, drawi ng notes suggesting a sequence
of the trades may serve as hel pful rem nders to the
installer

16. Detail the connection of wall and floor air
barrier materi al s.

17. Detail the connection of the wall air barrier
materials to wi ndow and door conponents.

18. Detail the penetrations of the air barrier
envel ope by pipe, ducts, and conduit show ng the
met hod of sealing the penetration.

19. Detail the air barrier material to be continuous
under or around all electrical boxes and panels,

pl umbi ng fixture boxes, and other itenms affecting
air barrier systemcontinuity. Do not penetrate the
air barrier envelope with lighting fixtures.
Continuity and air tightness is easier to achieve
when air barriers materials are | ocated outboard of
the cavities that contain wiring, conduit, and
plumbing.

20. In other specification sections, specify the air
barrier materials used in the system As defined by
The Air Barrier Association of Anerica (ABAA) al
air barrier materials nust have an air permeance

less than 0.02 L/s-n? 0.004 CFM sg-ft at 75 Pa when
tested in accordance with ASTM E2178.

21. ldentify the allowabl e | eakage rates of w ndows,
exterior doors, curtain wall assenblies, skylights,
danpers, and all other such air barrier conponents
in the specification sections covering these
components.

22. Note that the Energy Star program has no air

| eakage requirenent for w ndows and doors. However,
ASHRAE 90.1 contai ns maxi nrum | eakage val ues for
fenestration and doors determ ned in accordance wth
NFRC 400. These are mininmal requirenments and do not
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represent state of the art. The | ECC standard
contains | eakage lints for doors and wi ndows that
may be useful as a guideline. Be sure the
specifications for fenestration and doors include
maxi mum ai r | eakage val ues.

23. Leakage rates for sectional type overhead doors
are published by manufacturers, however, there is no
known manuf acturer who publishes tested | eakage
performance for roll-up type overhead door
assenblies. For roll-up type doors, specify the
best weatherstripping available in the specification
section covering overhead doors and specify a

maxi mum | eakage when such ratings are avail abl e.

24. \Where | ouvered snoke ventil ati on openi ngs are
used at the top of elevator shafts, provide a

not ori zed danmper which is sprung normally open and
hel d cl osed by the danper actuator. Connect the
actuator to the fire alarmsystemto open the danper
upon a building alarm Refer to IBC Section 3004
Hoi st way Venti ng.

25. Provide tight sealing danpers and controls to
close all ventilation or nake-up air intakes and

exhausts during inactive or unoccupied periods. In
t he HVAC and buil ding controls specification
sections, specify all intake, relief, and exhaust

danpers to be AMCA 511 | eakage Class 1A (15.2
L/ s/square neter @50 Pa(3 CFMsq.ft. @1 in.w.c).

26. Oten, there is but one air barrier envelope in
a building and this single envel ope may encl ose the
entire volune of the building or a portion of the
building.

27. However, sone buildings call for multiple air
barrier envelopes. An exanple is in a vehicle

mai nt enance facility; the air conditioned
admi ni strative office area nmust have an air barrier
envel ope system conpl ete and separate fromthe air
barrier envel ope serving the maintenance area so
that the admn area air barrier systemis not
nullified during warm weat her when the vehicle

mai nt enance bay doors are open. The conmon wal
between the two areas is a part of the air barrier
envel ope for both areas. Therefore, the comon wal
nmust be tightly constructed and nust include an air
barrier material. Note that, in this case, the
common wall is included in the calculation of the
air barrier surface area.

28. Sonetinmes the entire air barrier envel ope cannot
be tested at once. An exanple is a building with
multiple living quarters separated by full height
partitions and without an interior corridor. |If
there is no discernable air path connecting the
roons (such as interior doorways or comon ceiling
pl enuns), testing the entire building air barrier
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envel ope i s precluded.

29. In this case, portions of the air barrier

envel ope should be tested. Selected roons nust be
air pressure tested to deternine the | eakage through
the portion of the air barrier envel ope shared by
the selected roons. On the draw ngs, identify
representative roons at the exterior corners and
roonms not at building corners to be tested, and in
this specification, give the roomnunber air barrier
envel ope area and | eakage requirenents for each room
to be tested. Note the the air barrier envel ope
surface area is only that portion of air barrier

peri neter envel ope shared by the room it is not the
entire roomsurface area. Testing in this situation
requires pressurizing adjacent roons so that there
is no roomto-roomair |eakage. For a description
of the test process, Refer to UFGS 07 05 23 PRESSURE
TESTI NG AN Al R BARRI ER SYSTEM FOR Al R Tl GHTNESS

par agraph Pressure Testing a Multiple |Isolated Zoned
Bui | di ng. Where a nunber of roons have the sane

di mensi ons, the drawi ngs should indicate that the
test roomw |l either be the roomindicated or a
room of the sane size selected by the Contracting
Officer.

30. On the drawi ngs, the designer nust identify the
envel opes to be tested, usually by number. Refer to
par agr aph Al R BARRI ER ENVELOPE SURFACE AREA AND
LEAKAGE REQUI REMENTS.

31. Calculate the air barrier envel ope surface area
(sq. n(sq.ft.) for each envelope to be tested. This
is the surface area of the volune encl osed by each
air barrier envelope to be tested (includes floors,
wal I s, fenestration, doors, and roof). On the

drawi ngs or in this specification, indicated the
surface area for each air barrier envel ope to be
tested.

32. There are two tests for each envel ope; an
"Architectural Only Test", and an "Architectura

Pl us HVAC System Test". The Architectural Only Test
checks the I eaking through the the architectural
portions of the envel ope and all ows sonme sealing of
many HVAC conponents. The Architectural Plus HVAC
System checks the | eakage fromthe entire building
in an unoccupi ed condition and allows no tenporary
maski ng or sealing of mechanical or HVAC conponents
such as danpers, flues and vents.

33. Indicate the allowable | eakage rate of each air

barrier envelope (___ L/s- rr.z(_CFM sqg.ft. @75
Pa). Refer to UFC 3-101-01. Use the UFC nmaxi mum
al l owed values or less for the Architectural Only
Test.

34. To the Architectural Only Test maxi num | eakage
rate, add an allowance for the HVAC system | eakage
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rate. An arbitrary allowance of 0.25 L/s-n? 0.05
CFM sqg.ft. is suggested. This higher |eakage rate
is the Architectural Plus HVAC System Test maxi mum
| eakage rate. In other words, if the Architectural
Only Test allowable | eakage rate is X, the
Architectural Plus HVYAC System Test all owabl e

| eakage rate is X + 0.25 L/s-n? 0.05 CFM sq. ft.
Example:

- Architectural Only Test: 1.27 L/s-sq mO0.25
CFM sq.ft. @75 Pa.

- Architectural Plus HVAC System Test: 1.5 L/s-n?
0.30 CFM'sq.ft. @75 Pa.

35. Next, calculate and indicate the maxi mumtest
| eakage in L/'s (CFM for each air barrier envel ope
and for each type test.

36. Renovations: Refer to UFC 3-101-01 for
requi renents. This specification is used on
renovations if a major upgrade to the building
envel ope is involved. However, the UFC offers
gui dance on prioritizing the sealing of existing
bui | di ng envel opes based on fundi ng.

37. Additions: Were a new addition shares a wal
wi th and existing building, the designer has two
options:

a) put an air barrier assenbly in the comon wal
and treat the new addition as a separate test zone,
or

b) indicate that doors and ot her openings in the
conmmon wall will be tenporarily sealed during the
test, and identify a portion of the existing
buil ding that can be closed and pressurized with
separate pressurization equiprment so that there is
no differential pressure across the comon wal
during the test.

38. Humidified Roons: A humidified space within an
unhum di fied buil ding (exanple: conputer equi pnent
room) should be | ocated as an interior room and not
| ocated on the building perineter envel ope.

O herwi se pay close attention to the potential for
condensation within the perineter envel ope during
ti mes of cold weather.

39. Copy and conpl ete the checklist bel ow and
include it in the Architectural Design Analysis.

Al R BARRI ER SYSTEM DESI GNER CHECKLI ST

Drawings :

1. Air barrier systemdraw ngs are included in
the plans. (Mre than one drawi ng may be required.
It nmay be necessary to provide a plan

for each floor.)

2. A reduced size plan and el evation views of
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the building indicating the desired perineter
boundary of each air barrier envel ope is included.

3. The air barrier envelopes to be tested are
shown and given a uni que nunber for reference as
applicable.

4. Details showing howthe wall air barrier
assenbly is joined to the roof air barrier assenbly
are provided.

5. Details showing how the wall air barrier
material is joined to the floor / foundation are
provided.

6. Details showing how the wall air barrier
material is joined to the wi ndow conponents are
provided.

7. Details showing how the wall air barrier
material is joined to the door conponents are
provided.

8. Details are provided showing the air barrier
system at expansion and isolation joints as
applicable.

9. Details are provided showi ng the nethod of
sealing penetrations of the air barrier envel ope at
the wall, roof, or floor by conduit, piping,

cabl es, etc.

___10. Details showing howthe air barrier
materials are routed around wall and roof

di scontinuities are provided (soffits, overhangs,
of fsets, vestibules, gables, ridges, eaves, etc).

11, In the wall and roof sections, naterials and
accessories that constitute the air barrier system
are clearly identified. Exanples: board

materials, liquid applied coatings, spray applied
foans, tape, cal ks, seal ants.

12, In the wall and roof sections, conmponents
and assenblies that constitute the air barrier
systemare clearly identified. Exanples:

wi ndows, doors, skylights.

Note: The followi ng are exanples for air barrier
materials:

- Cast-in-place concrete

- dass

- Metal

- Spray pol yurethane foam

- Spray pol yethyl ene foam

- Extruded pol ystyrene

- Low perneance buil ding wap products.

- Liquid applied one and two conponent materials
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Note: The foll owi ng cannot serve as air barrier
materials:

- Concrete bl ock

- Expanded pol ystyrene foam
- Buil di ng paper

- Open cell foam

- Hi gh perneance house wr aps
- Perlite board

- Fi berboard

- Gass fiber rigid board

- Cellul ose insulation

- Metal roof decking

- Standi ng seam roof

Specifications

___13. Air barrier nenbranes and their air

per meance and wat er vapor permneance are specified in
ot her specification sections. Exanples:

Mechani cal |y fastened sheet films, fluid-applied
menbr anes, sel f-adhering nmenbranes, spray-applied
foams.

Air barrier materials have a nmaxi mum air perneance

of 0.02 L/s-n? 0.004 CFM sqg.ft. of surface area at a
pressure difference of 75 Pa. Films, menbranes, and
coatings intended as air barrier conponents mnust
nmeet this rating when tested in accordance with
ASTM E 2178.

14. The al | owabl e | eakage requirenents of
wi ndow, curtain wall, and door conponents is
specified in other specification sections.

15. The al | owabl e | eakage requirenents of HVAC
i ntake and exhaust danpers is specified in other
speci fication sections.

Calculations

16. The surface area (sq. n(sqg.ft.) of each air
barrier envel ope to be tested has been cal cul at ed.

17, The maxi mum al | owabl e | eakage (L/s(CFM for
both the Architectural Only Test and the
Architectural Plus HVAC System Test has been

cal cul ated and shown for each air barrier envel ope
to be tested.

_18. Moisture migration and dewpoi nt cal cul ations
have been performed. WJFI software available from
OCak Ridge National Laboratory or simlar noisture
mgration analysis software i s recommended.

Note: Air barrier materials will have low air
per meance by definition. However, beware of the
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1

vapor perneance of air barrier nmenbranes. For
exanple, if the air barrier material has a | ow vapor
permeance, it may act as an effective vapor
retarder. Wth this in mnd, the

| ocation of the nenbrane within the wall or roof
relative to the thermal insulation becones

i nportant. Be sure that the vapor pernmeance and

| ocati on has been considered by the design. Perform
vapor transmi ssion cal culations or dew point
calculations as required to assure that

noi sture condensation within the buil ding envel ope
wi Il not occur.

HVAC Note: The HVAC desi gner should coordinate with
the architectural designer regarding the indoor
tenperature and humidity conditions and the

si mul t aneously occuring outdoor air conditions.

Wth this information the architectural designer can
determ ne the envel ope conponent configuration
conducive to maintaining a dry thermal envel ope.

(End Desi gner Checkli st)

*% *% *% *% *% *% *% *%%

1 SUMMARY

This Section specifies the construction and quality control of the
installation of an air barrier system Construct the air barrier system
i ndi cated, taking responsibity for the nmeans, nethods, and worknmanship of
the installation of the air barrier system The air barrier nust be
contiguous and connected across all surfaces of the enclosed air barrier
envel ope indicated. The maxi mum | eakage requirenments of individual air
barrier conponents and materials are specified in the other specification
sections covering these itens.|

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Refer to UFC 3-101-01 to determ ne when
testing is required. |If testing is required, retain
t he bracketed paragraph bel ow and incl ude the
referenced testing specification section in the
constructi on docunents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

This section al so defines the nmaxi mum al |l owabl e | eakage of the final air
barrier system The worknmanshi p nust be adequate to neet the naxinmum

al | owabl e | eakage requirements of this specification. Test the assenbled
air barrier systemto denonstrate that the building envelope is properly
seal ed and insulated. Passing the air barrier system| eakage test and

t her nography test will result in systemacceptance. Conformair barrier
system | eakage and thernography testing and reporting to the requirenents
of Section 07 05 23 PRESSURE TESTI NG AN Al R BARRI ER SYSTEM FOR Al R
TIGHTNESS.]

2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
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the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM D4541 (2017) Standard Test Method for Pull-Of
Strength of Coatings Using Portable
Adhesi on Testers

.3 DEFINITIONS
The following terns as they apply to this section
.3.1 Air Barrier Accessory

Products designated to maintain air tightness between air barrier
materials, air barrier assenblies and air barrier conponents, to fasten
themto the structure of the building, or both (e.g., sealants, tapes,
backer rods, transition nenbranes, fasteners, strapping, priners).

.3.2 Air Barrier Assenbly

The conbination of air barrier materials and air barrier accessories that
are designated and designed within the environnental separator to act as a
continuous barrier to the novenent of air through the environnental
separator.

.3.3 Air Barrier Conmponent

Pre- manuf actured el enents such as w ndows, doors, danpers and service
el ements that are installed in the environnmental separator

.3.4 Air Barrier Envel ope

The conbination of air barrier assenblies and air barrier conponents,
connected by air barrier accessories that are designed to provide a
continuous barrier to the novenent of air through an environnental
separator. There may be nore than one air barrier envelope in a single
buil ding. Also known as Air Barrier System
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1.3.5 Air Barrier NMaterial

A building material that is designed and constructed to provide the primary
resistance to airflow through an air barrier assenbly.

1.3.6 Air Barrier System
Same as Al R BARRI ER ENVELOPE.
1.3.7 Air Leakage Rate

The rate of airflow (L/sCFM driven through a unit surface area (sq. nsq.ft.
) of an assenbly or systemby a unit static pressure difference (Pa) across

the assenbly. (exanple: 1.27 L/s- n20. 25 CFM sq.ft. @75 Pa)

1.3.8 Air Leakage

The total airflow (L/sCFM driven through the air barrier systemby a unit
static pressure difference (Pa) across the air barrier envel ope. (exanpl e:
3070 L/s 6500 CFM @ 75 Pa)

1.3.9 Ai r Perneance

The rate of airflow (L/sCFM through a unit area (sq. nsq.ft.) of a
material driven by unit static pressure difference (Pa) across the materi al

(exanpl e: 0.02 L/s-n? 0.004 CFMsq.ft. @75 Pa).

1.3.10 Envi ronment al Separ at or

The parts of a building that separate the controlled interior environnent
fromthe uncontrolled exterior environment, or that separate spaces within
a building that have dissimlar environments. Also known as the Control
Layer.

1.4 PREPARATORY PHASE OR PRECONSTRUCTI ON CONFERENCE

Organi ze pre-construction conferences between the air barrier inspector and
the sub-contractors involved in the construction of or penetration of the
air barrier systemto discuss where the work of each sub-contractor begins
and ends, the sequence of installation, and each sub-contractor's
responsibility to ensure airtight joints, junctures, penetrations and
transitions between nmaterials. Discuss the products, and assenblies of
products specified in the different sections to be installed by the

di fferent sub-contractors.

1.5 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control
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System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of
t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 O oseout
Submittals. The "S" following a submttal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 04 Sanpl es

NOTE: Refer to UFC 3-101-01 for gui dance on
i mpl enenti ng nock- ups.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Mock-Up; C[, [ ]]
Bui | d one as specified prior to building construction.
SD-06 Test Reports
Desi gn Revi ew Report; G, DO

[ Two] [ ] copies not later than [14] [ ] days after
approval of the Air Barrier Inspector Qualifications.

Testing and I nspection; G RO

SD-07 Certificates
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NOTE: Include submittals for Air Barrier Inspector
Qualifications and for a Design Review Report
whenever UFC 3-101-01 requires the air barrier
systemto be tested

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Air Barrier Inspector; C RO
[ Two] [ ] copies 30 days after Notice to Proceed

[1.6 Al R BARRI ER ENVELOPE SURFACE AREA AND LEAKAGE REQUI REMENTS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Include this paragraph defining the air
barrier | eakage requirenents whenever UFC 3-101-01

requires the air barrier to be tested. |If pressure
testing of the air barrier systemis not required,
delete this paragraph. |If pressure testing is

required, on the drawi ngs, identify the air barrier
envel opes to be tested. Provide the area and

| eakage information for each six-sided air barrier
envel ope to be tested below. Optionally, include a
tabl e on the drawi ngs summari zi ng the envel ope
information. |If that is the approach, sinply refer
to the drawings at this point in the specification
and del ete the envel ope area and | eakage i nfornmation
below.

If only a portion of the air barrier envelope is
being test as in the case of the barracks buil ding
desrcribed in the opening notes above, indicate the
test roons; for exanple, change "Air Barrier

Envel ope 1", to "Room 214". For a description of
the test process, Refer to UFGS 07 05 23 PRESSURE
TESTI NG AN Al R BARRI ER SYSTEM FOR Al R Tl GHTNESS

par agraph Pressure Testing a Miultiple Isolated Zoned
Building. |If an Air Barrier Envelope is an isolated
zone within the larger building (eg: single roomin
a barracks) and if it is inmpossible to test that

i sol ated zone wi thout sealing the HVAC ducts that

i nterconnect adjacent roons, performthe
Architectural Only test and delete the Architectura
Plus HVAC Systemtest for that particular Air
Barri er Envel ope.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

The building air barrier systens nust neet the follow ng | eakage
requirenents. The all owabl e | eakage rate and the maxi num | eakage are at
differential test pressure of 75 Pa.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Add or delete air barrier envelopes to be
tested as required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Air Barrier Envel ope 1

Surface Area [ ] square nmeter square feet

Architectural Only Test:

Al'l owabl e | eakage rate [1.27][2.03][ _ 1 L/s per square neter
[0.25][0.40][____ ] CFMsq.ft

Maxi mum | eakage [ ] total L/s CFM

Archi tectural

Pl us HVAC System Test:

Al'l owabl e | eakage rate [1.52][2.29][ _ ] L/s per square neter
[0.30][0.45][____ ] CFMsq.ft
Maxi mum | eakage [ ] total L/s CFM

Air Barrier Envel ope 2

Surface Area [ ] square nmeter square feet

Architectural Only Test:

Al'l owabl e | eakage rate [1.27][2.03][ _ ] L/s per square neter
[0.25][0.40][____ ] CFMsq.ft

Maxi mum | eakage [ ] total L/s CFM

Archi tectural

Pl us HVAC System Test:

Al'l owabl e | eakage rate [1.52][2.29][_ ] L/s per square neter
[0.30][0.45][___ ] CFMsq.ft
Maxi mum | eakage [ ] total L/s CFM

Air Barrier Envel ope 3

Surface Area [ ] square nmeter square feet

Architectural Only Test:

Al'l owabl e | eakage rate [1.27][2.03][ _ ] L/s per square neter
[0.25][0.40][____ ] CFMsq.ft

Maxi mum | eakage [ ] total L/s CFM

Archi tectural

Pl us HVAC System Test:

Al'l owabl e | eakage rate [1.52][2.29][ _ ] L/s per square neter
[0.30][0.45][____ ] CFMsq.ft
Maxi mum | eakage [ ] total L/s CFM
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Iil7 Al R BARRI ER | NSPECTOR

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Include the requirement for an Al R BARRI ER
| NSPECTOR whenever UFC 3-101-01 requires the air
barrier to be tested.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Enpl oy a designated Air Barrier Inspector on this project. The Air Barrier
I nspector perforns a Design Review, oversees quality control testing
specified in these specifications, perforns quality control air barrier

i nspection as specified, interfaces with the designer and product

manuf acturer's representatives to assure all installation requirenments are
met, and coordinates efforts between all workers installing or penetrating
the air barrier materials. Qualification for the Air Barrier |Inspector are
as foll ows:

a. Training and certification as an Air Barrier Installer fromthe Ar
Barrier Association of Anerica (ABAA) or other third party air barrier
association.

b. Experience coordinating and instructing personnel involved in the
installation, joining, and sealing of air barrier materials and
components.

I 1.8 DESIGN REVI EW

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Include the requirenent for a DESI GN REVI EW
whenever UFC 3-101-01 requires the air barrier to be
tested.

This Design Review is conceptually simlar to the
Desi gn Revi ew Report required by the TESTI NG
ADJUSTI NG AND BALANCI NG FOR HVAC specification
where the TAB specialists reviews the plans and
specs and submits a report either indicating that
the system can be bal anced or descri bing
deficiencies that preclude the TAB team from
acconpl i shing their work and descri bi ng necessary
changes. Sinmilarly, with the air barrier system
Design Review, the contractor is asked to review the
design and point out any deficiencies that prevent a
successful air barrier systeminstallation

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Revi ew the Contract Plans and Specifications and advise the Contracting
Oficer of any deficiencies that would prevent the construction of an
effective air barrier system Provide a Design Review Report individually
listing each deficiency and the correspondi ng proposed corrective action
necessary for proper air barrier system

] PART 2 PRODUCTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air barrier nmenbranes and their air permeance
and water vapor perneance are specified in other
specification sections. Add specification sections
as required. Exanples: Self-adhered sheets,

SECTION 07 27 10.00 10 Page 17



fluid-applied nenbranes, spray foans, boardstock air
barrier materials, nechanically attached flexible
sheet materials. The ABAA website is one source of
air barrier material specifications. |Indicate al
pertinent naterial properties including air

per meance, water vapor perneance, adhesion

requi renents, and flame and snoke spread

requi renments. Also, indicate that the

manuf acturer's instructions for the storage,
installation, and application of air barrier
products must be foll owed.

Air barrier materials have a maxi mum air perneance of

0.02 L/s-n? 0.004 CFM sqg.ft. of surface area at a
pressure difference of 75 Pa. Filns, nenbranes, and
coatings intended as air barrier conponents nust
neet this rating when tested in accordance with ASTM

E2178.
Not Used
PART 3 EXECUTI ON
3.1 QUALI TY CONTROL
3.1.1 Docunent ati on and Reporting
Docurent the entire installation process on daily job site reports. These

repo
prep

rts include information on the Installer, substrates, substrate
aration, products used, anbient and substrate tenperature, the location

of the air barrier installation, the results of the quality contro
procedures, and testing results.
[3.1.2 Construction Mck-Up
NOTE: Refer to UFC 3-101-01 for gui dance on when to
i npl enent nock-ups. Delete this paragraph if a
nock-up is not required.
a.

Prepare a construction nmock-up to denonstrate proper installation of
the air barrier assenblies and conponents. |Include air barrier system
connections between floor and wall, wall and wi ndow, wall and roof.

Al so, include the sealing nmethod between nmenbrane joints at transitions
fromone material or conponent to another, at pipe or conduit
penetrations of the wall and roof, and at duct penetration of the wal
and roof. Work will not begin until the nock-up is satisfactory to the
Contracting O ficer.

Si ze the nock-up to approximately 2 mlong by 2 mhigh 8 feet Iong by 8
feet high. The nock-up nust be representative of primary exterior wall
assenbl i es and gl azi ng conmponents includi ng backup wall and typica
penetrations as acceptable to the Contracting Officer. A corner of the
actual building may be used as the nock-up.

Mock-Up Tests for Adhesion: Test the nock-up of materials for adhesion
in accordance with nmanufacturer's recomendations. Performthe test

SECTION 07 27 10.00 10 Page 18



13.1.3

after the curing period reconmended by the nmanufacturer. Record the
node of failure and the area which failed in accordance with ASTM D4541.
When the air barrier material manufacturer has established a nini mum
adhesi on |l evel for the product on the particular substrate, the

i nspection report nust indicate whether this requirenent has been net.
Where the manufacturer has not declared a m ni nrum adhesi on val ue for
their product/substrate conbination, sinply record the val ue.

Quality Control Testing And | nspection

Conduct the following tests and inspections as applicable in the presence
of the Contracting Officer during installation of the air barrier system
and submt quality control reports as indicated bel ow.

a.

Provide a Daily Report of Observations with a copy to the
Contracting Oficer.

I nspect to assure continuity of the air barrier systemthroughout the
buil di ng enclosure and that all gaps are covered, the covering is
structurally sound, and all penetrations are sealed allowi ng for no
infiltration or exfiltration through the air barrier system

I nspect to assure structural support of the air barrier systemto
wi t hst and design air pressures.

I nspect to assure masonry surfaces receiving air barrier materials are
snoot h, clean, and free of cavities, protrusions and nortar droppings,
with nortar joints struck flush or as required by the manufacturer of
the air barrier material.

I nspect and test to assure site conditions for application tenperature,
and dryness of substrates are within guidelines.

I nspect to assure substrate surfaces are properly prined if applicable
and in accordance with manufacturer's instructions. Primng nust extend
at least 2 inches beyond the air barrier naterial to make it obvious
that the primer was applied to the substrate before the air barrier
material.

Inspect to asure laps in materials are at |east a 2-inch mni num
shingled in the correct direction or mastic applied in accordance with
manuf acturer's recomendations, and with no fishnout hs.

I nspect to assure that a roller has been used to enhance adhesi on
Identify any defects such as fishnmouths, winkles, areas of |ost

adhesi on, and inproper curing. Note the intended renmedy for the

deficiencies.

Measure application thickness of liquid applied materials to assure
that manufacturer's specifications for the specific substrate are net.

I nspect to assure that the correct materials are installed for
compatibility.

I nspect to assure proper transitions for change in direction and
structural support at gaps.

I nspect to assure proper connection between assenblies (menbrane and
seal ants) for cleaning, preparation and primng of surfaces, structura
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support, integrity and continuity of seal

m  Perform adhesion tests for fluid-applied and sel f-adhered air barrier
nmenbranes to assure that the manufacturer's specified adhesion strength
properties are net. Determ ne the bond strength of coatings to
substrate in accordance with ASTM D4541.

n. Provide cohesion tests for spray polyurethane foam (SPF). [Performthe
tests in accordance with the specification sections which specify these
materials.] [Perform adhesion tests as follows: Using a coring too
renove a sanple and determne the relative adhesion quality of the
foam If the foamis hard to remobve and | eaves small bits of foam on
the substrate it is called cohesive foamfailure and is considered the
best adhesion. If the foam conmes away fromthe substrate with sone
force but is clean, it is called a nechanical bond. If it conmes away
easily fromthe substrate, the adhesion is poor. Cohesive foamfailure
and a good mechani cal bond are acceptable.]

0. Provide witten test reports of all tests perforned.
.2 REPAI R AND PROTECTI ON
Upon conpl etion of inspection, testing, sanple renoval and simlar
services, repair damaged construction and restore substrates, coatings and
finishes. Protect construction exposed by or for quality control service
activities, and protect repaired construction.

-- End of Section --
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