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WHAT AND WHY IS A BUILDING?

A successful building will:

Keep us dry, warm or cool,
Keep us healthy

Provide running water, functional
sewer, electricity, connectivity

Be affordable (What a concept!?)
Be efficient (this is last!)
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WHAT AND WHY IS A BUILDING?

A building is a structure which is built
with materials to enclose a space.

A building's purpose is to provide shelter
from the weather

The modern building envelope is a
critical component in providing shelter:
rain, snow, wind, heat, cold.
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WHAT IS THE FUNCTION OF AN ENVELOPE?

Envelope Function (for today):

Control: to control, block, regulate
and/or moderate all the loadings due
to the separation of the interior and
exterior environments. This largely
means the flow of mass (AIR,
moisture, etc.) and energy.

Exfiltration, infiltration, stack effect,
wind effect, even mechanical systems

Building Enclosure Fundamentals: A concise introduction Dr John Straube, P.Eng.
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WHY DO WE CONTROL AIR FLOW?

Good Air Control will:
* Minimize pollutants and allergens

* Eliminate condensation from
exfiltration (cold climates) and
infiltration (hot climates)

* Avoid structural corrosion (rot), mold
growth, durability issues

* Minimize energy losses
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HOW DOES AIR MOVE?

Air only moves if: Air moves from higher pressure
to lower pressure — always!

* A pressure difference exists
A pathway is available

Is there a pressure difference? Is there a pressure difference?
Is there a pathway? Is there a pathway?
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AIR BARRIER - DEFINITION

Air Barrier Association of America (ABAA) :
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An “air barrier” is a combination of materials
designed and installed in such a manner to
drastically reduce or even stop the flow of air
into and through the building enclosure.

The air barrier of a building is an “air barrier
system”. The air barrier system is comprised
of “air barrier assemblies”. Air barrier
assemblies are comprised of “air barrier
materials” and air barrier accessories.

The function is to control both infiltration and
exfiltration of air through the enclosure.
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AIR BARRIER CHARACTERISTICS

Continuity Durability

* Critically important and must be * How long will it last and how easily it can
considered in 3D be replaced

Strength (Im)permeability

e Needs to be able to withstand loads:  For materials: £0.004 cfm/ft2 @ 75 Pa. in
wind, stack effect, mechanical systems accordance with ASTM E2178

Rigidity * For assemblies: <0.04 cfm/ft2 @ 75 Pa in

, , accordance with ASTM E2357-18 and
e Resistance to deformation due to others

changing pressures exerted on a building

11/5/2024



AIR BARRIER MATERIALS

Concrete

e Structural, cast-in-place, is (generally)
acceptable.

 Thinner slabs (like a ‘rat slab’) or un-
reinforced flatwork is risky at best.

e CMU, even with grouted cores, is still
Very porous.

Wood Products

* Engineered wood members such as
LVL, PSL, CLT are generally airtight

e Commodity OSB vs engineered sheet
good (plywood, "AdvanTech")
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AIR BARRIER MATERIALS

GWB

* Used frequently for unit
compartmentalization: easier leakage
thresholds
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AIR SEALING...

... Is a Planning, Coordination, and Communication Task
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AIR SEALING...FOUNDATION TO WALL

* Vapor barrier over stem wall s NG

O Tu r n d OW n NOTE REF. SPECS FOR ALL MEMBRANE /

TAPE / BARRIER PRODUCTS TO BE USED IN
ASSEMBLIES

* Permeable WRB on CMU or sheathing B

WRAP VAPOR BARRIER UP AT
FOUNDATION WALL AND OVERLAP l

* Use tape to connect foundation to el
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AIR SEALING: FOUNDATION TO WALL

* Vapor barrier over stem wall

T d PT SILL PLATE- W/ DOUBLE
O urn aown BEAD OF CONTINUOUS
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* Permeable WRB on CMU or sheathing 1" EPS INSULATION AT
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* Use tape to connect foundation to
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AIR SEALING: FOUNDATION TO WALL
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AIR SEALING: FOUNDATION TO WALL
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AIR SEALING: FOUNDATION TO WALL
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AIR SEALING
1" insulation at slab edge
ith WRB extends below

 Sheathing w
steel beam
CCSF fills cavity
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AIR SEALING: PODIUM

Air sealing requires planning for compartmentalization boundary's relationship to the
orientation of spanning decks

3 SEAL FULL PERIMETER OF GWB
SEAL FULL PERIMETER OF GWB ~ AT RATED WALLS TO FLOOR
ATRATE RS TOTLo0R ‘l* ! ' > t=— AIRTIGHT COMPARTMENT
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FIRE-RESISTIVE JOINT é—{ﬂ«-— " 1:L \ ' et g ) N
SYSTEM - ST W—=—3""""T1 T NSO CONCRETE SLAB ; . .
DEFLECTION CLIP IF ——————— =T} = ¢ \ STEEL DECK * h
REQUIRED BY WALL " ' 5= FIRE RESISITIVE JOINT 1 ~———— MIN 14 GA CONTINUOUS
SYSTEM /:i = STEEL DECK EEYOND SYSTEM, REF. SPECS & STEEL PLATE (STEEL
el o | : =
DEFLECTION RUNNER - = STRAPS OR Z' CLIPS
| = ! gE%TE%EN guﬁ ;o UNDERSIDE i MAY BE SUBSTITUTED)
i a § ' ’ M
CONTINUE GWB TO UNDERSIDE ] ra ! DEFLECTION CLIP IF
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AIR SEALING: PODIUM
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AIR SEALING: PODIUM

Corrugated steel deck sealing options




AIR SEALING: PODIUM
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AIR SEALING: WRB

Many options available, each with own pros and cons
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AIR SEALING: WRB

e "Overdriven" Nails

* Required sealing all nail
penetrations due to
definition of overdriven

e Look for "Zs"

]
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AIR SEALING: WRB

* More extensive repairs to
damaged areas

e Qutside and (especially
inside corners difficult

* Typically, lower cost

* Available with integrate
insulation up to R12.6
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AIR SEALING: WRB
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Poor adhesion (typically
environmental)

* Tares (although
generally durable)

* Spans misaligned
sheathing/panels well
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* Minimizes tape SRR SRR
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AIR SEALING: WRB

* Great on masonry
(compactor room)

 Gaps must be tape
 More difficult to QC

outside
corner

. co.ntinuous
inside corner

inside corner
butt joint

the selected PROSOCO primary

11/5/2024 Air & Water-Resistive Barrier



AIR SEALING: WALLS

ZIP sheathing continuous exterior air & weather
barrier

Bottom chord bearing trusses for overhang

Closed-cell spray foam creates interior air barrier

.

" FLOA
\_G[J.H )

LEY EL 2

MIN. 4" HFO-BLOWMN CLOSED-CELL
SPRAY FOAM INSULATION TO INSIDE
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CONTINUOUS RIMBOARD - SEE
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00t ||||| | BLOCKING- FOR NAILING
A S |H|H|‘ - CONTINUQUS SHEATHING AT
il

UNDERSIDE OF TRUSS

CONTINUOUS POLY1SO INSULATION W/
INTEGRAL OSB & WRE AT UNDERSIDE
OF TRUSS
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— P.T. 1X FURRING STRIFS

CEMENTITIOUS PANEL SIDING AT
SOFFIT
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AIR SEALING: PENETRATIONS

Seal at exterior and interior; Mastic is acceptable
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AIR SEALING: PENETRATIONS

Gaskets are better; Control penetrations with sleeves; Separate and seal
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PENETRATIONS

AIR SEALING

s

The BAD; Same projec

4

The GOOD
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AIR SEALING: PENETRATIONS

Flood vents
Use interior seal kit

- Considered non-threatening leakage
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AIR SEALING: COMPARTMENTALIZATION

e Compartmentalization is a 6-sided box
 Think both in plan and section
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AIR SEALING: COMPARTMENTALIZATION

Putty packs are best; Always seal box to GWB

Alternate stud bays for boxes in adjacent units in a shared demising wall
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AIR SEALING: COMPARTMENTALIZATION

Compartmentalization much more difficult below podium
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AIR SEALING: COMPARTMENTALIZATION

Seal at all truss penetrations: chords, webs

Look 'above' penetrations
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AIR SEALING: COMPARTMENTALIZATION

Joint compound is not sufficient

Separate penetrations to seal
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AIR SEALING: WALLS

* GWB & sheathing create
) ) SEAL FULL PERIMETER OF GWB I
compartmentalization boundary AT RATED WALLS TO FLOOR | [
I

Vi
A

: 1d.  AIRTIGHT COMPARTMENT
BOUNDARY

SHEATHING ABOVE AND BELOW
* Top-chord bearing trusses reduces the  smructuraLsHeatHinG

| . | ] SERVES AS AIR BARRIER AT ' -
extent of "castle cutting" and sealing FLOORS, TYP. \

1HR MIN, SEPARATION

at complex geometries e e

A I IR
e e e e Tl
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I A AN AN AN

. —— B
== \' | SEE STRUCT. FOR FLOOR
| 2 FRAMING DETAILS

L

A A A AN
DSV GI.

CONTINUE GWB TO UNDERSIDE
OF SHEATHING ABOVE AT RATED
WALLS, TYP., NOTCH AROUND

YTy,

TOP CHORD OF TRUSSES/FLOOR '
JOISTS AND SEAL ALL CUT ;
EDGES TO MAINTAIN I
COMPARTMENTALIZATION 1
TAPE CEILING TO WALL 1!
. VARIES |- SEE WALL SECTION
GWB SERVES AS AIR 1

BARRIER AT WALLS, TYP.

_ 4 SECTION - TYP. AIR SEALING AT FRAMING PERPENDICULAR TO WALL
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AIR SEALING: COMPARTMENTALIZATION

Top-chord bearing wood trusses
GWB continuous over entry alcove

LT

FLM
GO.11

REF.

2¥ BLOCKING BETWEEN TRLISS SEATS
OMITTED AT MECHAMNICAL
PEMETRATION. CONFIRM LOCATIONS
WITH ARCHITECT AND STRUCTURAL
ENGINEER,

BLOCKIMNG [N PLANE OF RESILIENT
CHANMEL AT LEDGER, TYF.

CONTINUOUS LEDGER OMITTED AT
MECHANICAL PENETRATICH. CONFIRM
LOCATIONS WITH ARCHITECT AND
STRUCTURAL ENGINEER.,

CORRIDOR

B xd* TP,

g - 10 1/8"
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== =y

AIRTIGHT COMPARTMENT =
BOUNDARY, TYP.

-

14 % 10

\\— ALIGN
-

GWE CEILING - SEE
ASSEMBLY; PNT-¥Wd
FINISH, TYP.

UNIT

mm“-ﬁ-‘-qq-.—---

—— 3 PARTITION BEYOND

LINIT ENTRY - SEE PLANS

— PLUMBING DISTRIBUTION AT LEVEL

AND 3; 3EE PLUMBING DWGS
Ef MAIN TRUNEK - SEE MECH. DWGS
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AIR SEALING: WALLS

* GWB & sheathing create

compa rtmentalization bounda ry AIRTIGHT COMPARTMENT BOUNDARY -

SEAL FULL PERIMETER OF GWB

e Offset structural truss hanger AT EXTERIOR WALL TO FLOOR
SHEATHING ABOVE AND BELOW VARIES

B
-
e, Q'
N\

STRUCTURAL SHEATHING SERVES
. ASWEATHER BARRIER - TAPE ALL
JOINTS AND WRAP ALL OPENINGS
PER MFR'S REQUIREMENTS

* GWB continuous to the underside of -
oo T - ~—y

|
' |
sheathing ([ e Hro-BLOWN CCSPF TOFILL
. i /N \ \H L = (| GAP BETWEEN TOP PLATE
* Seal exterior sheathing to wall == AND FLOOR DECK

Beakssd 4>~ SEAL SHEATHING TO
g BOTTOM AND TOP PLATE

top/bottom plates ;f

ot
- - -

.5&
=

<

e
Rz
i
‘»@&
i

L--

‘5
o
i

:
%

o
s

0.5HR MIN. SEPARATION

]
S5
S |

o]

1

—

SEE STRUCT. FOR FLOOR
FRAMING DETAILS

: 1 CONTINUE GWB TO UNDERSIDE
g CCSPF for ga pS N WOOd framlng OF SHEATHING ABOVE AT RATED

WALLS, TYP., NOTCH AROUND
HANGER OF TRUSSES/FLOOR %
JOISTS AND SEAL ALL CUT

EDGES TO MAINTAIN
COMPARTMENTALIZATION

3
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s S
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&
23
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1

TAPE CEILING TO WALL -'—‘ i

GWB SERVES AS AIR VARIES |- SEE WALL SECTION

BARRIER AT WALLS, TYP.

1 1 SECTION - TYP. AIR SEALING AT EXTERIOR BEARING WALL
11/2"=1-0"
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AIR SEALING: COMPARTMENTALIZATION

Spray sealant is your friend
Seal at floor and deck
Seal at corners

Seal at demising walls
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AIR SEALING: COMPARTMENTALIZATION

Medicine cabinets must be sealed

Media panels, electrical panels should never be located on demising walls
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AIR SEALING: WINDOWS

Sealants work
Interior and exterior must be sealed to flashed RO
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AIR SEALING: WINDOWS

Clip windows are great, but clips must be sealed
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AIR SEALING: WINDOWS

Caulk sealing window with installation clips

BTN,

Interior Seal top and bottom at clip Interior Seal at Clip — Set in sealant Exterior Seal
11/5/2024




AIR SEALING: WINDOWS

o R T e R e S R T A L i S T S LT e, s e
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TAPE IS BEST FOAM IS NOT ENOUGH
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AIR SEALING: WINDOWS

ESR #1473
ESR #1474

ROLL THE Tapg
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AIR SEALING: WINDOWS

Just a reminder: your best efforts are only as good as the installation.
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AIR SEALING: WINDOWS
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AIR SEALING: ROOF

Roof AV barrier must be i N T
connected to WRB - e e

ZiZ7 vapor Barrier SA
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AIR SEALING: ROOF PENETRATIONS

MECHANICAL LINESETS - SEE
MECHANICAL DWGS, SEAL
PENETRATIONS PER CHASE HOUSING
MFR'S RECOMMENDATIONS

ROOFING MEMBRANE STRIP LAPPED
OVER PREFABRICATED CURB, SEALED TO
ROOFING PER MFR'S REQS

PREFABRICATED INSULATED
PIPECHASE HOUSING CURB

LAP ROOF UP AND ONTO CURB

FRAMED WD CURB AS REQUIRED
TO MAINTAIN 8" MIN. ROOF
UPTURN; ALTERNATELY, DEEPER
CHASE CURBS MAY BE PROVIDED;
GC TO COORDINATE

=

G0.12

GC TO COORDINATE

_ ,+B"MIN. . . MIN. 6" DEEP HFQ-BLOWN CLOSED
Z| M CELL SPRAY FOAM INSULATION
Al IR SOOI CONT BELOW PIPE CHASE
RN AAN NI HOUSING: EXTEND 6" MIN. BEYOND
= E OO etets o EDGE OF FRAMED WD CURBS

SEAL ALL PENETRATIONS
THROUGH VAPOR BARRIER
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AIR SEALING: PARAPET

Parapets are tricky:
 NFPA 285 g
 Multiple trades

_ - ASSEMBLY LAYERS;
T FARAFET FRAMING
-SHEATHING
APOR BARRIER
-COVERBOARD
-ROOFING MEMBRANE

2

ROOFING MEMERANE ADHERED TO
COVERBOARD ON DIAGONAL AND
VERTICAL FACE OF PARAPET

\

e Phius "focus"

TURN VAPOR BARRIER UP SHEATHING
AND TERMINATE ON HORIZONTAL
BLOCKING ATOP PARAPET FRAMING

iEY o i

A -._rvu\.(u\_p . uvwvuuu\_{uuu P S

...... | : : N,
Ty \

Z \ \— 3 1/2 " GLASS FIBER INS

CLASS MARKING (SOU»

E R XXX
T

l
—
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AIR SEALING: PARAPET

FENETRATION WITH

DISCONTINUOUS VE
— —— OF PARAFET. (" VEF
- WITH CORROGION-F

RELATIOMSHIP BETWEEN PARAPET AND ROOF ING LEVEL
VARIES, SEE PLANS

EPDM FLASHING STRIF, PROVIDE CONTINUOUS BEAD OF '| TERMIMNATE ROCFIN

LAP SEALANT AT EDGES, PER MANUF. REQ'S -'-" WERTICAL FACE OF

i:: BLOCHKING. EXTEND

'-!E FASTEMERS & SET |

~4— - _/ i APFROVED BONDIN
B = - FULL DEPTH 112" PLYWOOD BUCK o

—| FULLY ADHERED TP
CWERLAF AMD SEAL
ARD UMDER FARAF

........... | vm—— METAL DRIF EDGE, STANDARD KICK AND HEM, W/

''''''''''''''''''' LD CONTINUCRES METAL CLEAT, FACTORY PAINTED

---------- | 2x BLOCKING AT T.0. CAVITY FILLED WY HFO-BLOWN CLOSED

N N smEEE CELL SPRAY FOAM INSULATICN

12" PROTECTION B(
ADHERED TO INSUL

YARIES —=

FLYWOOD SHEATHI
STRUCTURAL DWGE!

FORMED INSECT SCREEN CLADDMNG VENT, IN LINE W/ FURRIMNG
STRIPS

LAP EPDM ROOF MEMBRANE OVER TOP OF PARAPET AND
TERMINATE AT VERTICAL FACE OF EXTERIOR SHEATHING
PER MFR REQ'S

FILL PARAPET CAVITY WITH HFO-
BLOWM CLOSED CELL SPRAY FO

LAP WAPOR BARRIER ONTO VERTICAL SHEATHING AT
SHEATHING BREAK, PRIOR TO PARAPET INSTALLATION
PROVIDE SELF-A0HERED MEMBRANE FLASHING AT JOINT
BETWEEN PRIMARY AND PARAFET SHEATHING

CONT RIMBOARD, SEE STRUCT DWGS

HFCRBLOWN CLOSED-CELL INSULATION AT INSIDE F.C.
SHEATHING; MAINTAIN THICKNESS FROM CAVITY INSULATION

)

5 _SECTION DETAIL - TYPICAL PARAPET

.J Sh = 1r_|:|n
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AIR SEALING: COMPACTOR ROOM AND TRASH CHUTE

1608 |F\\

.

\ 1BR TYPE 1
3 (GROUP 2)

126

579 SF

1 BRTYPE
1A

222
576 SF
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AIR SEALING: COMPACTOR ROOM AND TRASH CHUTE
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AIR SEALING: COMPACTOR ROOM AND TRASH CHUTE
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AIR SEALING: ROOF CURBS

TRASH CHUTE EXHAUST CAP

SET PENETRATIONS/ FASTENERS
IN SEALANT OVER MEMBRANE, TYP

U-SHAPED SUPPORT BRACKET (BY

EQUIPMENT MANUF) SET IN SEHLANTX
PVC COATED CONTINUOQUS —
CLEAT AND FLASHING CAP

PREFABRICATED INSULATED ROOF
CURB, W/ MAILER AND GASKET; SEE
HVAC DWGS FOR FULL SCOPE

EXTERIOR I
PVC MEMBRANE FLASHING - HOT ~

AIR'WELD TO ROOFING e e
MEMBRANE AND TERMINATE AT ]
PRE-FAB CURB, PER MANUF REQ'S ! |

! INTERIOR - MECH SHAFT

PER MECH DWGS{
COORD AS REQD

SELF-ADHERING ROOF SYSTEM
AB/VR TO LAP UP CURB TO TOP
OF COVER BOARD

SEAL SHAFT LINER TO CURB, TYP \\M [
GYPSUM SHAFT LINER FROM ASSEMBLY g

BELOW TO EXTEND TO TOP OF SHEATHING

- - : BEAM FRAMING AT SHAFT - N
Good air seal, but the insulation or lack thereof, needs work. OPENING. SEE STRUCT DWGS

R SECTION DETAIL - ROOF CURB AT EXHAUST / SHAFT PENETRATION
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Laundry Rooms

Rl Clothes dryer exhaust
B\ \ considerations, but also
makeup air is needed

11/5/2024



Laundry Rooms

1

| / Dryers are not set up for

\\ I _ | easy control of supply air
) ol f/
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Laundry Rooms

Plenums, or even full
closets/rooms, that
encase the equipment

11/5/2024



Laundry Rooms

Phius is looking for details
or schematic drawings
that explain your
approach
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Envelope Airtightness

At the discretion of Phius, sources of non-threatening
alr leakage™® may be taped when testing to meet the

alrtightness criterion

o WUFI Passiveis used to model the building's performance, and
must use the un-taped airtightness testing results

o Carrying a placeholder envelope airtightness metric that
iIncludes a buffer can help avoid future headaches

*See Phius Certification Guidebook, Appendix F-2 (v3.2) for 2021 and Appendix C-2.3 (v24.1.1) for 2024
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Modeling Contingencies

« Keeping geometry of spaces being
considered for inclusion within the
PH boundary lets the team toggle
between the options available

o Need to carefully track differences in ICFA

and envelope area; usually not enough to
change performance criteria, but will affect

performance results

11/5/2024

5.4 Building




kKonieczny@newecology.org

parkinson@utiledesign.com

Thank YOU' dperez@thorntontomasetti.com
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