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Deep Energy Retrofits

o Exterior assessment b N

e Condition of exterloT\materlals

e Masonry
e Concrete
 Precast
 \Wood

Insulation
e |nterior
o Exterior

e Air barrier

e Interior
e Exterior
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Investigate Existing Conditions
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Deep Energy Retrofits

. Look at parapets, chlmneys
» Masonry in attics \ Qo

4
A

e Rebar and lintel corrosmn ¥

7 i N
. Condition of granlte& Ilmestone marble and
brownstone =~ < 4o 4
- o 4
o Airtightness . )
* |nside ‘
e Qutside
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Condition Survey

e Close up vs. binocular
survey. 7%

» Typical vs. survey ©
observations “a

e Sounding, tactile or {\ e

. \ £y
other non-destructive ¥
assessments. ”‘

* Inspection openingSmy K \
* Interview building—za \§\
owner/maintenance "
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Types of Damage and
Deterioration

Eroded mortar & ... N
Spalling Ve N

Damaged/Missing Flash|Qg;\s \i@ﬂ
Sealant Failure \V\

Efflorescénce [We

Coatlng or paint. fallure "y
Differential movement <&
Freeze-thaw damage .~

Indicators of material
performance - parapet
walls, chimneys
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Air Barrier Contlnmty

ASTM E1186, A ‘\'?
Standard Practlces N

for Air Leakage Site g | 10
Detection in Building « 4} &2~

Envelopes and Air =~ @ %
Barrier Systems \R% b
| B st - ‘@v\‘ | \

' " B 1nfr§?‘ed thermography
il ¢ §@c§ar\ga3 testing or

heatrlcal smoke
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Depressurization testing
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Look at Building Holistically

Air Barrier Boundaries

Green Area: Conditioned Space Air Barrier

Yellow Area: Conditioned Space Under Negative
Pressure (Interior and Exterior Air Barrier)

Red Area = Unconditioned Space with Interior Air
Barrier
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~ Air barrier applied to existing wall
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LAP AND SEAL ROOF FLASHING
ON TO AR & VAPOR BARRIER
MEMBRANE

CONTRUOGUS CLEAT

VENTS

MIN. R=7
RICIO INSULATICN

HIP LAPPED DEFLECTICN JOINT
AR & VAPCR

‘ETAL TRIW

EXTERICR PLYWQOD, TYP,

PRESSURE TREATED
FRAMING, TVP.

BATT NSULATKN

RACCF FLASHING

— LAP SEALANT

RODF MEMBRANE
AR BARRIER

- COVER BOWAD

- ACCF INSLILATICH

e

— VAPCR B4ARIER

CWGRETE SLAB
METAL DECK

BARAIER WEWERANE

BRICK VEMNEER ANCHOR

METEL CLOSURE AMWGLE

0 O TRACK

STUD

CYPSUN BOARD

SHEATHNG

2"AR CAMTY
FACE BRICK




AR & VAPOR BARRIER MEMBRANE

R=7 MIN,
RIGID INSULATION

CAVITY DRAINAGE MESH

6* STRIP OF COUNTER
FLASH'G MEMBRANE

FORMED METAL FLASHING
SET SEALANT

OPEN HEAD WEEPS
AT 2'-0" ¢

SEALANT

SHELF ANGLE
TAPE JOINTS
VENT @ 4¢-D" D.C.

VENEER ANCHOR

AR & VAPOR BARRIER MEMBRANE
WRAPPED UP AND AROUND
STEEL REUEVING ANGLE

GYPSUM BOARD

STEEL STUD

SPRAY URETHANE FGAM
/_ /— CONCRETE SLAB

L METAL CLOSURE

ANGLE

i METAL DECK

DEFLECTION TRACK

SHEATHING

2" AIR CAVITY

FACE BRICK




27 AR CAMTY

VARIES

il
I|/

FAGE BRICK —\

BRICK WENEER ANCGHOR

MIN, R-7 RIGID INSULATION

THRU—WALL FLASHING

- ﬁ GYPSUM BOARD

SHEATHING

STEEL STUD

AR & VAPOR BARRIER MEMBRANE

FORMED METAL FLASHING
CAMTY DRAINAGE MESH

FORMED METAL FLASHING
SET IN SEALANT

OPEN HEAD WEEPS
AT 2'-0" OC

———
/
LOOSE LINTEL —/

BACKER ROD
AND SEALANT

ALUMINUM PANNING —

X /— WOOD BLOCKING

SEALANT

SEALANT TAPE
FOAM INSULATION

ALUMINUM \WINDOW

MEMBRANE TD HEAD, JAMBS AND SILL _/




VARIES .~
2" AIR CAVITY f] 4 GYPSUM BOARD

CaVITY DRAINAGE MESH T

SHEATHING

VENEER ANCHOR

STEEL STUD

THRU-WALL FLASHING

WEEP AT 2'-0° O.C. X
HORIZONTALLY A 3 . METAL RUNNER TRACK

AR & YAPOR BARRIER MEMBRANE :'..', ; N . CAPILLARY BREAK MEMBRAME
CONNECT TO CCNCRETE FOUNDATION '

GROUT SOLID ——

COMPRESSIBLE FILLER

CONCRETE SLAR

MIN. R=7 RIGID INSULATION

<
-

—— VAPDR BARRIER

FACE BRICK ——

GRADE

MIN, R—5 EXTRUDED POLYSTYRENE —,
RIGID INSULATION

- EXTRUDED POLYSTYRENE INSULATION
FOUNDATION WALL — . . . CONTINUOUS UNDER CONCRETE
SLAB,  STATE CDDE MINIMUM

IS R—5 FOR CERTAIN BLDG TYPES
0AMPPRDAFING COR WATERPROGFING




LBJ Apartments, Cambridge, Massachusetts

Existing Construction.

Cambridge Housing
Authority.

178 Units.
Elderly/Disabled.

Post tensioned
concrete structure with
precast spandrels and
floors.

9 il o i) e

Chronically ol
Underfunded.




LBJ Apartments: EIFS




LBJ Apartments: EIFS

wcur\l_r_: [T

2" EXTERIOR
INSULATION &
FINISH SYSTEM

EIFS FINISH COATING OVER
EXIST. PLASTER WALL

METAL STUD WALL

ADHERED TQ

PRE-CAST
CONCRETE WALL

EXISTING -~ _____
CONCRETE WAL

METAL RAILING
SYSTEM BELOA

PC. .
CONCRETE, ™~
MATCH P.C. -

WINDOW ‘ -~
BELOW A

EXIST. PLASTER WALL
EXISTING PLASTER AND —-—

METAL STUD WALL

EXISTING PLASTER AND————-—"

EIFS FINISH COATING OVER S

BN

©)

FRAMING © 16" oo
Rl BATT INSUL.

! - 20 GA. METAL

o]
uniT pim2 ]

®.O

RO

v 17

FLAN DETAIL - NALL @ EXIST. BALCONY

SCALE: | 1/2"=1-0"
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How much is too much?
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Embedded Structure

CONTINUOUS AIR
SEAL AROUND BEAM

REDUCE INSULATION DEPTH
TO 1” AT BEAM LOCATIONS

Fox
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Material Properties

* Material physmal
properties
e Dry density

. Liquid water uptake @J
(A-value) ¢

e Saturation m0|sture
content

. Frostdilatometrfl, Scrit A




Field Testing and In-situ
Monitoring

» Local climate and\ NN
rain water 7L\

conditions. ”f:f j P e
» Absorption (Rller?m o "/
tube, ASTM \ P
C1601) R Ty

« Water penetratlo
« Air leakage




Vapor Control

Temperature [*F]

WUFI Pro
- Delphin

£
=i
[=
=
L
@
=
=
m
[iF]
o

60.8 121.6 1824 2432 3040 364.8

i ..-8760 Hour Calculations

Transient Hygrothermal Analysis
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Gallatin Hall - HBS — McKim, Mead & White
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- Gut renovations

/
/
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Gallat

L
]

in Hall. HBS — LEED Gold

H
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Window flashing transitions




Insulate and air seal wall and roof

{\;g,




Deerfield Arts

Gut renovations
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Window flashings




V

Air barrier seal at Window to flashing




g /N

Roofs A hugeyopportunity

/ o
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Seal top of building

'Reroofing AVB

Attics

Roof/wall mterseotlons and plenum spaces

Mechanical penthouse doors and walls

HVAC equment p

roof

e\atlons through the

oSS

Y
Other roof penetraxf'onékoh as plumblng

vent stacks
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*The plenum

Air can infiltrate through\
many different assemblies
if air barrier systems are,
not in place 4 é;




A|r SETE Contlnmty




Air Barrier Continuity
Seal top of building




- Weatherstrip existing doors
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Bottom of Building

/ Exterior soffits, canopies and ground floor access
doors ; |

e Underground parking access doors 'énd elevators
« Exhaust and air intake Iouvers and vents

* Pipe, duct, cable and othier service penetratlons into
core and shafts of building "< = 4

e Sprinkler-head penetratlon‘%,\m\spectlon access doors
and hatches. : \@, HEES

. Seal corgiwall to fioor b K \
{

e Residential crawl spacesand‘penetratlons vented or
unvented. “4
i\ 7

e |Loading docks
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Seal the shafts

Stairwell fire doors

Fire hose cabinets

Plumbing, electrical, cable ahd other
penetratlons within serwce rooms

Elevator rooms- Cable holes, door controller
cable holes, bus bar openlngs

Garbage chute perlmeter and access hatches
Hallway pressurlzatlon grllle perlmeters
Smoke shaft accessdodrs |

Elevator shaft smoke vcontrolwfgrllles

Mechanical & eIectncaEshaftsg
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Seal exterior walls

» Seal individual Ieakage pathways
 Windows 2nd TNy
o Sealants X N

&V 4 N\
» Floor-and celllng mtéfsgc ons W|th exterior
wall W%\ ‘

&35

e Plenums
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Contact Information

w»\

W\

Wagdy Anis, FAIA, LEED AP
ﬂ%ﬁk \ \.

Prmmpal




