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Part of the AVANGRID Family

The Sponsors of Energize Connecticut, and in partnership with Connecticut
Passive House, are pleased to offer Passive House Initiative to support
workforce development and help transform the energy efficiency and building
construction industries in Connecticut.

CTPH

CONNECTICUT PASSIVE HOUSE

For more information, please visit EnergizeCT.com/passive-house
or email PassiveHouseTrainingCT @icf.com
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BROUGHT TO YOU BY PROUD SPONSORS OF

EVERSSURCE . & & energize @
Part of the AVANGRID FamiI‘

Take energy efficiency to a new level

Residential New Construction Passive House Multi-family buildings with five units or more




PASSIVE HOUSE INCENTIVE STRUCTURE FOR MULTI-FAMILY

(5 UNITS OR MORE)
: 3 : Max Incentive Max Incentive
Incentive Timin Activity Incentive Amo s
9 . unt (Per Unit) (Per Project)
Feasibility PR
Study’ Up to 100% of Feasibility Study Costs N/A $5,000.00
75% of Energy Modeling Costs
Pre-Construction (Before 90% Design Drawings) ¥500.00 $30,000.00
Energy
Modeling®
50% of Energy Modeling Costs
(90% Design/50% Construction) yasuion UENE0
Post Construction Certification’ Upto 100% of Certification Costs $1,500.00 $60,000.00

I. Feasibility Study will require documentation in the form of a Feasibility Study report and invoice from the Passive House Consultant
2. Incentives will only be awarded prior to 50% Construction Drawings for Passive House projects. Mo incentives will be granted after 50% Construction Drawing set.
3. Certification may be either through PHIUS, PHI, or EnerPHit certification offerings.

Next steps you can take...
Contact your Energy Efficiency Representative or

Go to EnergizeCT.com or call 1-877-WISE USE for more details.
BROUGHT TO YOU BY

EVERSSURCE ‘c'.‘?e ‘sﬁ “u‘.“ bl v

Part of the AVANGRID Family

PROUD SPONSORS OF




Workshop 1, Part 1
Continuous Insulation

Steven Winter
Associates,Inc.

2 TN I
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Since 1972, Steven Winter Associates, Inc. has
been providing research, consulting, and advisory e O e

services to improve the built environment for private

and public sector clients. o o
Our services include: B U | I d I n g S
Energy Conservation and Management

Perform

Green Building Certification
Accessibility Consulting B e _I__|_e r

Our teams are based across four office locations:

New York, NY | Washington, DC | Norwalk, CT | Boston, MA By pro\/idiﬂg @ WhO|e—bUi|diﬂg
For more information, visit Gppl’OOCh e design,
Www.swinter.com construction, and

operation

Steven Winter Associates, Inc.

Improving the Built Environment Since 1972



Learning Objectives

Describe

Identify

Summarize the challenging a Crgrgcrp]gg for Recognize new ,,
importance of details and pcl?ontinu oUS and innovative \
continuous propose insulation of insulation |
insulation lution : : mponen
sulatio solutions to residential components

vercom .
overcome projects




Overview of Presentation

5 min break Wrap Up
~2:50 PM ~4:00 PM
: Review various types |dentify challenging
High I;c;r;(i)g;nance of insulation products details and look at
and proper installation solutions




@ When poll is active, respond at pollev.com/swa335
3 Text SWA335 to 22333 once to join

What is your profession?

A. Architect

B. Engineer

C. Contractor/CM

D. Owner/Developer

F. Consultant
G. Other

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




"
What is the one thing that you were hoping to learn about

today? (hint: link words with an underscore)

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



Why are We Here

N

\

 Push for Building Electrification (Passive House as a pathway)
* Incentives available

» Benefits
 Drastically lower energy use and operational cost savings
» Healthy air quality from ventilation systems
« Consistent and comfortable room temperatures without air drafts
* Increased natural lighting and quieter acoustic conditions
« A more resilient and comfortable building



These Trainings - Each has two parts

» Workshop 1: Continuous Insulation
* Workshop 2: Air Sealing and Insulation for Homes
* Workshop 3: High Performance Ventilation Systems for Homes




High Performance Basics

18
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Goals of High Performance Buildings

* Building durabllity

* Energy $ reduction 3

* Optimal thermal comfort % | II'

» Superior indoor air quality '

 Carbon emissions reductions




W

Use the Sun Control the Sun S g E"";'/;g:“'f:tfg:"e” P ass ive H ouse
as a Pathway to
High Performance

Thermal insulation continuity

Thermal bridge free construction

Solar control

Airtightness

Minimize Airtight
Thermal Bridging Construction

Balanced mechanical ventilation

The SURE House
Winner of the 2015 D.O.E. Solar Decathlon

www.surehouse.org



Continuous Insulafion
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« Basic Components
« Gauge (manometer)

+ Shroud Air-Tightness Blower

Door Testing

e Frame

e Fan




N

57
Balanced Ventilation \

: and Heat/Energy
Recovery
supply air extract air exhaust air
to bedroom from bathroom J
J‘r N * Provide fresh, filtered air 24 hours a day
[ ]
¢ H HI ) ~) - Heat exchanger +75% Efficient
omingroon Il 1 [ [For kicher [ i+ Highly insulated and air-sealed ductwork
supply aif ai‘r-to-airh ' ﬂ l
hct(e)ailltser heat exc anger: ('F)Qi

optional: subsoil heat exchanger



Questions?e

24



Insulation Options

25



Building Enclosure Attributes

Water .
Thermal : : o Drainage Vapor
: Alr Barrier Resistive
Insulation Barrier Plane Retarder
e ) (" )  Part of the ) e ) e )
Slows the Slows the assembly Provides a Slows the
transfer of movement that protects predicable rate of
—  thermal — of air — the —  path for — vanor
energy through an enclosure shedding diffu%ion
(heat) assembly from water water

N y, N y, _penetration N y, N y,




Thermal Boundary “

* Location of insulation in the building shell
, * Type of insulation

- « Amount of insulation (thickness and area)
 Quality of installation (good, fair, poor)

* Is Insulation protected from wind-
washing?

* Is insulation protected from moisture?

What is the
conditioned
boundary




Thermal Boundary and Air Barrier Intfegration “

» The two boundaries work together to manage Energy, Moisture, and
Increase Durability

- Energy Control = CO2 and $$$ saved
* Moisture Control = building durability
« Comfort Control = happy occupants

 To Function Properly Must be:
« Continuous (no gaps)
* Aligned with each other



Thermal Boundary

BROWSE BY APPLICATION:

Attics

Floors

Walls

Basements & Crawlspaces

Air Sealing i‘i
Air Distribution | ”u

Accessories

FIND A CONTRACTOR

https://www.owenscorning.com/en-us/insulation/residential




Thermal Resistance

R-value
(h - ft2-°F/Btu)

 R-value is a
measurement of a
material’s resistance to
conductive heat transfer

* The higher the R-value,
the better the insulator




R-values of Common Insulations

Type R-value/lnch
Fiberglass 2.4 -4
Cellulose 2.4—-3.8
Open cell SPF 3.6-4.5
Closed cell SPF 56-7
Mineral wool 3.5-45
Extruded Polystyrene 5-55
Polyisocyanurate 6.0 —6.5




Fiberglass Baffs

Fiberglass Batts (R-19 to R23)
CAN be Effective.

However, more often that not
there is difficulty in achieving
proper installation.




Blown Cellulose

W

« Damp-Spray and
Dense-Pack Cellulose
(R-19 to R-23)

 Dense Pack can
contribute to air-
tightness




Open-Cell Foam (ocSPF) “

* Approximately R-3.5
per inch (varies)

« Easy to rake flush
with framing

* Hydrophobic but can

nold water

* Respirators and
safety measures
required




Closed-Cell Foaom (ccSPF)

W

Approximately R-6.5 per
Inch

Air and vapor
Impermeable

Installation QA and
shrinkage can be
concerns

Respirators and worker
safety measures required
Improved blowing agents
but still a GWP concern




Mineral Wool Insulation

« Exterior continuous semi-rigid
 R-4.2/inch

« Air and vapor permeable

« Drainable; used in rain screens

* |nterior batts
* R-14 (2 x4); R-24 (2 X 6)
« Air and vapor permeable



Extruded Polystyrene (XPS) “

 Monolithic material with
no facer

« Material is very water
tolerant (below grade
uses)

* R-5perinch (5.4/inch
available)




Polyisocyanurate

* R-6.5/inch

 Air and vapor
Impermeable if faced
(other facers available)

« Common above-deck roof
Insulation




Expanded Polystyrene (EPS)

 Monolithic material
with no facer

« Material Is very water
tolerant

* R-4 per inch (R-
4.7/inch available)




ZIP System & ZIP System R-Sheathing §§

* Zip R: Structural
panel with built-in
exterior insulation

 Integrated
moisture, air, and
thermal protection

* R-values range
from R-3 to R-12

ZIP SYSTEM™
FLASHING TAPE :

ZIP SYSTEM®
R-SHEATHING

ZIP SYSTEM®
ROOF AND WALL
SHEATHING

ZIP SYSTEM™
STRETCH TAPE

1) Builtin exterior insulation

2) Integrated water resistive barrier
3) Continuous air barrier

4) Structural durability

ZIP SYSTEM™
LIQUID FLASH

ZIPysrem’

BUILDING ENCLOSURES




Specialty Insulations (Aerogel

 High R Thermal break and dewpoint control
« Up to R-10 per inch; useful in space-limited applications




Insulation Confinuity “

* Insulation is like the sweater that keeps you warm, air sealing
Is the shell that keeps the wind out. We need no gaps in either!




Thermal Bridges in Construction

Batt
insulation Wood

insulation

Wood representing
up to 25% of the
Credit: Sam Hagerman, wall surface

Thermal Bridge Free Construction




Typical 1B Locations

* Framing members
 Top/bottom plates

* Wall corners

 Slab/wall connection

» Roof/wall connection

* Windows/doors
 Multi-story floor framing
* Porches/decks
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Single
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IWALL FRAME COMPARISON

top plate

Weood structural panel box
or single-ply header

Single studs ol
sides of opening

..... PIITIIIIIIET I,

Ladder blocking
[optional)
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2x6 studs 24" o.c. Redundant cripple studs eliminated Two-stud corner or California corner

Advanced framing *: Conventional freming % Advanced/conventional framing

LAP SEALANT
SPLICING CEMENT
MEMBRANE FLASHING
LAP SPLICE

PIPE COLUMN OR
SQUARE TUBE \

MEMBRANE ROOFING

_‘ __,‘

.

VARIES

TAPERED INSULATION

™

STUD

(——+RIGID INSULATION !

-_—

I Maufectured by E NG INEERED
- [ THERMAL BLOCK l [
o e iy R

ROOF DETAIL - STRUCTURAL SUPPORT 2

12 =1r0
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Avoiding Thermal Bridges

« Utilize continuous
exterior insulation, or a
combination of both
exterior and interior
Insulation

 Plan for and mitigate
TBs during design

WOOD/LUMBER FRAMING

Interior Lumber
Drywall HEAT Framing




What diminishes effective R-values in walls? (hint: link
words with an underscore)

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Installation Grade

Y,

) | (|
F it .._.L..Js._‘

Grade |: Almost no gaps Grade Ii: Up to 2% Grade 111; 2% - 5%

RESNET protocol for the effect of missing insulation on installation grade
Diagrams from the HERS Standards



Factors Impacting Insulation Performance “

« Compression (refer to manufacturer’'s compression charts)
 “Fluffing”, especially blown fiberglass

* Voids and gaps, inconsistent coverage

* Moisture

* Not Iin contact with the surface it is insulating



Good Photos — Rigid Insulation

Continuous Tight Insulation: NO GAPS between boards. WeII insulated bui_lgj_ng edge _nd corners

- o
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Bad Photos — Rigid Insulafion

Large Gaps in installation,
Insulation removed by brick ties




Batt Insulation — Bad Photos

SZ



Batt Insulation — Good Photos

Properlyinstalledinset-stapled fiberglassinsulation, resultingina Grade |l rating.



BaHl Insulation — Install Details

NO GAPS/VOIDS — Insulation is installed without gaps/voids,
Insulation material is in full contact with all sides of the cavity.

1 e [Insulation is cut/split around blocking, plumbing, HVAC and
electrical components (TERC 2.3, 3.1, 4.3)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

NO COMPRESSIONS/MISALIGNMENTS — Insulation is installed
without misalignments/compressions. Insulation material is in full
1 e contact with all sides of the cavity. Insulation is cut/split around
blocking, plumbing,HVACandelectricalcomponents(TERC2.3,3.1,4.3)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

NO COMPRESSIONS/MISALIGNMENTS — Insulation is installed
without misalignments/compressions. Insulation material is in full
1 e contact with all sides of the cavity. Insulation is cut/split around
blocking, plumbing, HVACandelectricalcomponents(TERC2.3,3.1,4.3)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

NO COMPRESSIONS/MISALIGNMENTS — Insulation is installed
without misalignments/compressions. Insulation material is in full
1 e contact with all sides of the cavity. Insulation is cut/split around
blocking, plumbing,HVACandelectricalcomponents(TERC 2.3,3.1,4.3)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

NO COMPRESSIONS/MISALIGNMENTS — Insulation is installed
without misalignments/compressions. Insulation material is in full
1 e contact with all sides of the cavity. Insulation is cut/split around

blocking, plumbing,HVACandelectricalcomponents(TERC2.3,3.1,4.3)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

FLOOR SYSTEMS — Floor framing shall be completely filled with

2 insulation or insulation is installed to maintain permanent contact

e with the sub-floor decking (e.g. bonus room floor, crawl space,
cantilever) (TERC 3.2)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

3 CANTILEVERS — Insulate any overhanging floor cavities before
e closing them in with rigid sheathing (TERC 3.2.2)

Credit: Owens Corning & Advanced Energy



BaHl Insulation — Install Details

TUBS/SHOWERS/FIREPLACES — Insulation is installed behind
4 showers, tubs, and fireplaces on exterior, attic, and party walls and
»

rigid sheathing or other supporting material is installed to hold
insulation in place (TERC 2.3, 3.1)

Credit: Owens Corning & Advanced Energy



Questions?e
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5 Minute Break




Wood Framed — Red Line Test

ALUM SUTTER

IE FASCH BOARD

) URETHANS MEULDNG

E

Fvis WNEOW FEAD TRIM

METAL FLAEHIMES

Beadid OF DEXNGN : MTUS
MRS, EFORTE EERES, ¢
PRI DETAILS RO/
ADDTIOMAL MFD

HETAL FLAGHNS

- —————
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Wood Framed - Below Grade to Above

5032 COX PLYWIOD SHEATHING
FLUIR AFPLEEDR AVE MEMBRANE.
WERIFY ALL MALL COMPOMNENTS ARE

[ 1 LAYTER /2" SNE WFANTED
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AND AR BARRIER LATERS
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Wood Framed — Above Grade & Overhangs
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Wood Framed - Window Frame Overinsulation \
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Wood Framed — Air Barrier vs Insulation Install
Seqguencing




Wood Framed — Air Barrier vs Insulation Install
Seqguencing

ESR #1 ATA.
ESR #2221.
ESR#3373.




Wood Framed — Energy Heel “

Typical Attic Insulation with “Regular Heel” Typical Attic Insulation with “Energy Heel”

Credit: BSC



Wood Framed — Above Grade to Roof

CONTNUON DRP EDGE
CELLULAR PVC FASCIA PANTED

PRYVIT NEA BRICK

' RGO NSUATON, K90 MN

VI STRUCTURAL EXT. APA
RATE PLYNOOD SHEATHING
FER STRUCTURAL DNSS

DRYVIT NSA BRCK - FELD BRCK

KB NOOD 8 18" OC, FRAMED

pr CLOSED-CELL SPRAY FOAM
INSULATION MVEDWATELY
BENEATH THE ROCF DEGK
TO ACHEVE AN R

p— OPEN-CELL SFRAT FOAM INSULATION
IMEDATELY BENEATH THE ROOF
DECK TO ACHEVE AN R-24

S VX' w5+ DENSTY UNFACED BATT

NSUATION, R-2) PER PASHIVE HOUSE
DESION STANDARD

/B GND IV PNT FINSH,

WALL FARTITION FEQ SCHEDULE

DRYVIT NSA BRCC AND SHAPES BY
ACORCORE - SOLIDER COUREES

RATED EXTERIOR ANALL

NOZD #EADER - PER STRUCTURAL DRAANSS

BASS OF DESGN: ALPEN TYROL TR SERES

FIXED OR T/T AS SPFECFED - REFER TO
BFECFCATIONS FOR. ADDITONAL
INFORMATION
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Wood Framed — Challenges




Wood Framed — Tricky Areas
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Wood Framed — Porches, Balconies NN

@ k>0 —

Cont. layer of self-adhered, air barrier
1~ menmorane (ura f‘ram at all window head,
sills and Jambs pe instructions.)

Cont. bead of se&lant betueen ext. face
"5 e L of sill plate ¢ backside of O3B sheathing

—— Foam gasket at bot. of sill plate
Seal GUB to sill plate, t
/ ]r _ 7 “E/‘ Finish flooring as 5chedued
If‘3l_

g /f:' Ceonc. slab. See Struct. DUGS.
i 7
L ¢ ’x x
o L] = = |" High density (R-&)
= f o A G =
] A — 8" XP5 under entire
<] slab, typ. (R-42)
e
— %g Framing as per 5T. DWGS.
DamF proofi S e
to exterior g

F.ff of foundation wall

-1 New stone topping over
T landscaping @gr?g

S
LRSS =20 A | 4" XPS ea. side of stem
- T ] 4 C 90 =T uall typ. (R-40), uere
O R 1 V| vielbl€ install 2'"'stucco
L F g, JTF <l L4 parel to I'-@" below
\ grade, typ.

PORCH DETAIL @ EXT. WALL

5 SCALE: | 112"=]'-2"




Wood Framed - Insulated Headers

* Window headers are a prevalent
thermal bridge in wood framed
construction.

Mitigation strategies include
« Spray foam

* Rigid insulation sandwiched between
neader framing

* Prefabricated insulated headers

FLASHING ZIPTAPE CVER
METAL DR

B RAINSCREEN VENT

FIBER CEMENT STARTER
STRIP 45 RECUIRED

OPEN JOINT

0.032° TH ALUM, 4" FLANGE
AND 1127 REVEAL DRIP
FLASHING - SINGLE
LEMGTH DMLY - TAB OVER
AT JAMBS TO MATCH
FACE

EXTEMND FLASHING LIP
BEHIND HEAD DRIP

Sides PREFORMED PVC HEAD TRIM.
CUT TO SIZE AT WINDOW

FLO. FLASHING TAPE TRANSITION - FULL
DEPTH, WRAP ARCUND CORNERS AND
LAF WITH INTERIOR AND EXTERIDR AIR

ARRIERS

DOUBLE BACKER ROD AND SEALANT AT
INTERIOR AMD EXTERIOR SIDE OF
WINDOW FRAME

CAULKING

T TIRELLDE L
SEAL GWEB TO FRAMING AT TOP

o, OF EXTERIOR WALLS, TYPICAL
208 TOF PLATES

__..-"'-'-’_ VAPOR RETARDER MEMBRAMNE

FILL CAWITY BETWEEN STUDS
WITH HIGH DENSITY FIBERGLASS
BATT, R-21 MIM.

T

B

e PERIMETER OF ALL WINDOW

INSULATED HEADER, SEE
STRUCTURAL DRAWINGS FOR
HEADER DETAILS

CORDLESS ALUMINUM BLINDS

SEAL GWE TO FRAMING AT

o OPENINGS, TYPICAL

———— SEALANT BETWEEN WINDOW CLIP AND

FRAMING AT JAMBS AND HEAD, TYP

" WIDE GWE CORNER BEAD

" —— WINDOW CLIPS, INSTALL PER
MANUFACTURER'S STANDARDS,

—— BACKER ROD AND SEALANT

~— CLOSED CELL LOW EXPANSION
SPRAY FOAM BETWEEN INT, AND
EXT. AR SEAL
NOTE:
MAOST WINDOW MFR WILL MOT




Wood Framed — Insulated Headers & Sill

FLASHING ZIPTAPE OVER
METAL DR

3@ RAINSCREEN VENT

FIBER CEMENT STARTER
STRIP A% REQUIRED

OPEN JOINT

0.032° TH ALUM, 4" FLANGE
AND 172" REVEAL DRIP
FLASHING - SBGLE
LEMGTH ONLY - TAB OVER
AT JAMBE TO MATCH
FACE

EXTEMD FLASHING LIP
BEHIND HEAD DRIP

S PREFORMED PVC HEAD TRIM.
CUT TO SIZE AT WINDOW

RO FLASHING TAPE TRANSITION - FULL
DEPTH, WRAP ARQUND CORNERS AND
LAP WITH INTERIOR AND EXTERIOR AlR

BARRIERS

DOUBLE BACKER ROD AND SEALANT AT
INTERIOR AND EXTERBOR SIDE OF
WINDOW FRAME

CAULKING

TE FIRELLDE Came

SEAL GWE TO FRAMBNG AT TOF
OF EXTERIOR WALLS, TYPICAL

2w TOF PLATES

;_.___,--— WAPOR RETARDER MEMBRANE

FILL CAVITY BETWEEN STUDS
WITH HIGH DEMNSITY FIBERGLASS
BATT, R-21 MIN.

INSULATED HEADER. SEE
STRUCTURAL DRAWINGE FOR
HEADER DETALS

CORDLESS ALUMINUM BLINDS

SEAL GWE TO FRAMING AT

PERIMETER OF ALL WINDOW

\;-,\_CIiEjNGS, TYFICAL

———— SEALANT BETWEEN WINDOW CLIP AND
FRAMING AT JAMBS AND HEAD, TYP.

——— WIDE GWE CORMER BEAD

S WINDOW CLIPS, INSTALL PER
MANUFACTURER'S STANDARDS.

™ BACGKER ROD AND SEALANT

~— CLOSED CELL LOW EXPANSION
SPRAY FOAM BETWEEN INT, AND

WINDOW SCREEN

SEALANT WITH WEEPS - 3* MIN, @ 6
FROM ENDS, ADDITIGNAL AT VERTICAL
MULLIONS

20 MIL NOMINAL SELF-ADHERED

FLEXIBLE MEMBRANE, LAP OVER
WEATHER BARRIER. TURN UP FAN FULL
HEIGHT OF ALUM SUPPORT ANGLE AND
PIG EAR CORNERS, TURN UP JAMBS 4"
N,

TAPERED RIGID INSLLATION

BLUM. SILL WITH DRIP EDGE, FASTEN TO
UNDERSALL PROFILE

SEALANT

34" VELCRO LOOP TAPE 2 & & FROM
CORNERS AND 1 @ ALL WINDOWS. 2°
W CLIPS @16 0.C. MAX - APPLY TO
MISS VELCRO WEEPS

IE" CORRAVENT

ShlxE PVC WINDOW TRIM
CUT TO SIZE WITH
TAPERED TOP EDGE AND
RABBETED BOTTOM FOR
VENTING

SEALANT

1=172° INSULATED SEATHING
WITH INTEGRAL WEATHER
BARRIERS TAPED SEAMS -
EXTERIOR AB

38" FURRING STRIPS

FIBER CEMENT (FC) PLANK
SIDING, 4" REVEAL

EXTEND VELCRO
LOOP TAPE WEEPS
OVER MEMBRANE
BEYOND BLOCKING
FOR TRIM,

CLOSED CELL LOW EXPANSION
SPRAY FOAM BE TWEEN
INTERIOR AND EXT. AR SEAL

SEAL WINDOW SILL TO
WINDOW FRAME

PAN HEAD BOLT

IN R ROD

BACKER ROD AND CALILK AT EXTERI
SIDE OF WINDOW YNDERSIL

PAN AND CLIP, SEAL CLIPS TO PAN AT SCREWS

12 WD SILL W/ EASED
EDGES, RiP TO SIZE

UT1-5/8" WD BAND TRIM

p—
SEALANT

SEAL GWB TO FRAMING AT

) PERIMETER OF ALL WINDOW
: \_OPENINGS. TYRICAL
2X BLOCKING, CUT

i \ TO SIZE AS REQ
] 18X 1-1/2* ALUM. ANGLE PER WATER

TEST PRESSURE", EMBEDDED IN

i \_ SEALANT
POLYISO INSULATION BLOCK

UNDER WINDOW FRAME R
6.04N, 25 PSI

PROVIDE 2X BLOCKING
THROUGH IS0 W/ SHIMS OVER
PAN FOR WINDOW SUPPORT AT

3 \_ CORNERS AND MULLIONS MiIN.
- 2xB SILL PLATE

Si8* TYPE X GWB

FILL CAVITY WITH 51/
HIGH DENSITY FIBERGLASS
BATT, R-21 MiN

\; VAPOR RETARDER MEMBRANE

SlLL “NOTE:
EXT, AR SEAL USE NEUTRAL-CURE SILICONE AND
NOTE: ENSURE IT BONDS TO PAN MEMBRANE
BADST WINDOW MFR WILL NOT
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Wood Framed — Wall to Roof Sequencin

EXPANDING FOAM SEALANT ROOF LEVEL

ARCHITECTURAL SHINGLES
METAL EDG E\

269" 10 1/4"
2X6 BLOCKING BETWEEN RAFTERS

SLOPED RAFTERS, SEE STRUCT.

ROOF UNDERLAYMENT DETAIL

1X3 TRIM —

1X10 FASCIA BOARD =

=

: |
11172
14" SOFFIT BOARD, VENTED
318"x3" HORIZ, =
RAIMSCREEN VENT
FIEER CEMENT VERTICAL l

PANEL SIDING

SHEATHING WITH INTEGRAL WRE
AND TAPED SEAMS

CLOSED CELL SPRAY FOAM
INSULATION, R-50 MIN,

VAPOR RETARDER MEMBRANE

| |
1-1/2" R-6.6 INSULATED OSB / i
|
|
1

LEDGER QUTBOARD OF WALL
SHEATHING WITH PAIRS OF 8D525412
SCREWS AT 16" 0.C. PER STRUCT.

(2) A4 ANGLES AT EACH OUTRIGGER —
(TOP AND BOTTOM) PER STRUCT -

LIQUID APPLIED AIR SEAL BETWEEN
ROOF ZIP SHEATHING AND WALL ZIP

ARCHITECTURAL SHINGLES
METAL EDGE —

X3 TRIM —
|

1X10 FASCIA BOARD —

1/4" SOFFIT BOARD, VENTED

3/8"x3" HORIZ. —
RAINSCREEMN VENT

FIBER CEMENT VERTICAL :
PANEL SIDING

|/,
1-1/2° R-6.6 INSULATED OSB —

SHEATHING WITH INTEGRAL WRE
AND TAPED SEAMS

SHEATHING &
EXTEMD TOP PLATE TO
UNDERSIDE OF SHEATHING
_ _ ; ~ /A ROOF LEVEL
el v S e 569 . 16 TP
ROOF UNDERLAYMENT DETAIL

ZIP TAPE OVER ROOF SEAMS, TYP.

SLOPED RAFTERS, SEE STRUCT.

T LTI T I

CLOSED CELL SPRAY FOAM
INSULATION, WRAP AROUND
STRUCTURE R-50 MIN.

VAPOR RETARDER MEMBRANE

TE—T
Ll

EEEEENEEE RN

L)

Updated Detail — “Monopoly” framin




Wood Framed — Wall to Roof Sequencing

LIQUID APPLIED AIR SEAL BETWEEN
ROOF ZIP SHEATHING AND WALL ZIP

LEDGER QUTBOARD OF WALL

SHEATHING

SHEATHING WITH PAIRS OF SD525412 A
SCREWS AT 16" O.C. PER STRUCT.

¢ GLES CH OUTRIGG EXTEND TOP FLATE TO

2) A3 ANGLES AT EACH OUTRIGGER — UNDERSIDE OF SHEATHING ROOF LEVEL
TOP AND BOTTOM) PER STRUGT - - - A A —= =/ ROQI —@
[ ) Vo 269" - 10 1/4'
ROOF UNDERLAYMENT DETAIL
& ARCHITECTURAL SHINGLES

ZIP TAPE OVER ROOF SEAMS, TYP.
METAL EDGE —

SLOPED RAFTERS, SEE STRUCT.
1X3ITRIM — e e
|

rler bt

1X10 FASCIA BOARD —

1/4" SOFFIT BOARD, VENTED

3/8"x3" HORIZ. —
RAINSCREEMN VENT

FIBER CEMENT VERTICAL :
PANEL SIDING

CLOSED CELL SPRAY FOAM
INSULATION, WRAP AROUND

= STRUCTURE R-50 MIN.
|/ B
1-1/2° R-6.6 INSULATED OSB —

SHEATHING WITH INTEGRAL WRE
AND TAPED SEAMS

:| E VAPOR RETARDER MEMBRANE

|
Image Credit: Risinger Build




Wood Framed — Wall to Roof Sequencing

P
9 1/2" DEEP LVL RAFTERS &7
. SEE ARCH. FOR ROOF Y
\‘_\.. ¢ AT 24" ON CENTER SLOPES AND PROFILES V4
& . v 9 1/2° DEEP LVL RAFTERS
s> ,;’E\ ,..--’ AT 24" ON CENTER
B e I v
. SIMPSON STRONG-TIE A34 FRAMING s~ CONTINUOUS LVL RIMBOARD WITH b ,.-"'f
2X6 SCAB / OUTRIGGER WITH ; ANGLE WITH (8)-#9 X 1 1/2" SD B o (3)-10d NAILS TO EACH RAFTER { /,-"
PAIRS OF 10d NAILS AT 12" ON SCREWS AT EACH RAFTER A~ SIMPSON STRONG-TIE A34 FRAMING p Vi
CENTER INTO THE LVL RAFTER / = ANGLE WITH (8)-#9 X 1 1/2° SD
i 1" GYPCRETE TOPPING OVER 1/4" - SCREWS AT EACH RAFTER
ACOQUSTIC MAT (SEE ARCH. FOR 1 2X10 NAILER OUTBOARD OF PLYWOOD 1" GYPCRETE TOPPING OVER 1/4"
FLOOR COMPOSITION DETAILS) (" SHEATHING WITH PAIRS OF SIMPSON STRONG- ACOUSTIC MAT (SEE ARCH. FOR
L TIE SDS25600 SCREWS AT EACH RAFTER SIMPSON STRONG-TIE FLOOR COMPOSITION DETAILS)
% 3/4" THICK TONGUE AND GROOVE 1 SIMPSON STRONG-TIE A34 FRAMING I SDS25600 SCREWS EACH &
PLYWOOD SUBFLOOR SHEATHING ¢ ; FLOOR TRUSS BELOW 3/4" THICK TONGUE AND GROOVE
SIMPSON STRONG-TIE SDS25600 (2)-2X6 SILL PLATE L ANGLESWITH (8M9X 1172 8D SCREWS | ) — (2}-2%4 SILL PLATE PLYWOOO SUBFLOOR SHEATHING
SCREWS @ 8" O.C. INTO RIM | L &8 THICK TONGUE AND GROOVE M
BOARD AND TRUSSES BELOW - SEE PLAN FOR TOP OF ( PLYWOOD ROOF SHEATHING T e ERe=| @ SEE PLAN FOR TOP OF
= — T = SHEATHING ELEVATION ;jL METAL CONNECTOR PLATES hfT — T i SHEATHING ELEVATION
( L | ‘:
(- 2X FASCIA BOARD WITH (2)-8d N
2X FASCIA BOARD 4 | “NAILS TO EACH OUTRIGGER 8] i
WITH (2)-8d NAILS i ¢ il H 1
TO EACH RAFTER H L /) 4
1 p rHoite_d 1 S §
N || N 3 2X6 OUTRIGGERS WITH 2X4 T H ¥ \\co:ml:uous 8 RIN :
CONTINUOUS 2X8 RIM i N i 1 I UORITNTALS AT EAGH RACE OPTER TN BOARD WITH (3)-16d
BOARD WITH (3)-16d C 2X4 NAILER OUTBOARD OF PLYwooD~ v [ NAILS TO EACH PWFT
NAILS TO EACH PWFT ~= s SHEATHING WITH (1) SIMPSON STRONG-TIE ./ (3)-2X6 TOP 22" DEEP PRE-FABRICATED WOOD
R AT B ", . . SDS25600 SCREW AT EACH WALL STUD, PLATE FLOOR TRUSSES (PWFT's). SEE PLAN
! y T SEE ARCH. FOR BOTTOM & 1/2° THICK APA RATED PLYWoOD FOR SPACING AND ADDITIONAL DETAILS.
SHEATHING OVER 1" INSULATION\ (3)-2X6 TOP 22" DEEP PRE-FABRICATED WOOD OF HEADER ELEVATION SHEATHING OVER 1" INSULATION
PLATE FLOOR TRUSSES (PWFT's). SEE PLAN
SEE ARCH. FOR BOTTOM FOR SPACING AND ADDITIONAL DETAILS. RPLY HEADER: V\g;:—l'—l
OF HEADER ELEVATION PLAN FOR él.?.E}
(2)-PLY HEADER WITH
INSULATION (SEE

Updated Detail — “Monopoly” framing

Old — N ew




Wood Framed — Parapet

PARAPET CAP
TFALL METAL CAP FLASHING W/ DRIP EDGE
g-'LNG - ON 1/2" PT PLYWOOD CAP
SEALANT AND BACKER ROD
D SEALANT \
EXTEND EPDM AND SELF ADHERING 12X24 EIFS CORNICE SYSTEM INSTALL PER
FLUSH TSVRE @ UP BRACING AND AND OVER R MANUF. SPEC. PROFILE TO VARY, SEE
ATCH PERIMETER PARAPET, TYP, DIMENSIONS
FLUSH TO =

1/2" EXTERIOR SHEATHING

] 2X6 PARAPET WALL W/ FULLCAVITY
WRB, INSTALL CONTINUOUS OVER PARAPET
WALL AND EXTEND TO ROOF DECK . BATT INSULATION

o CANT STRIP
@ FULLY ADHERED EPDM ROOFING
MEMBRANE, LAP OVER PARAPET

WALL

—— 1/2" PT PLYWOOD BACKER ON 2X
=== FURRING

1/2" COVERBOARD

8" POLYISOCYANURATE ROOF

CLOSED CELL SPRAY INSULATION

INSULATION ' FLUSH TO ROOF INSULATION
@ommuous VAPOR BARRIER, LAP UP o -
PARAPET WALLS" _ _ _ROOF
= 30'-55/8"
ROOF DECK SHEATHING, SEE | ggf&,ﬁ%cs'{' SERSTRICTVL
STRUCTURAL DRAWINGS _ EXTERIOR SHEATHING, SEE
L STRUCTURAL DRAWINGS

2" SPRAY FOAM BELOW DECK
AND RIM JOIST

CONTINUQUS WRE, SEE SPEC
3" POLYISOCYANURATE

WOOD TRUSS, SEE STRUCTURAL —————==
DRAWINGS INSULATION
FIBER CEMENT SIDING
BATT INSULATION, FILL CAVITY /
/1 PARAPET DETAIL 1

\A15/ 1112"= 10"




Wood Fraomed - Atftic Hatch

\—-Flgmood eurb beyond
| ————R-935 continuous
/ blown-in cellulose
___________ 3/4" Pluwood curb all S
—————— the way around oo+
S ' Scuttle framing beyond e
Cosed cell lcunene 22"%3@" nsulated attic PR
around entire attic aceess door (R-82) L
access scuttle See Specs for add| info o
Cont. Air seal gasl-cet-—\ R
PR \ _-+|+|__
————— ¢ ¢ ¢ ¢ ¢ i I ¢ ¢ ¢ pr ¢ + + + + 0+
R ,/’// ////’/,///357’///////’/ 5 /,///,///,/’/////, //,///,///,/// LT
PRI NN ’ 5 /7 NN PRI
=T <) // // /( /// // // Y //// ¢ ) // // // // ‘) oy =
‘o ORI I 5 2| N SOOI SRS
o+ NN VRN a 7 VORI NN OENINY, SRS
‘oo Pl AN y 7 eI .o
SN NG YN : ; NI o
g V00 ", / eI F
Wi NG re NI . 7 NI, Ny
)4 ////// ////// ///// // \\‘ ;,J ///////// // '/j///// ‘ ‘ }‘
“ /I.//J///I// J/‘/‘ ' v 7 //4/.//.///.// //‘/ 'I'I'
f ‘ s X .
, ~ T
Sheathing - tape all seams
& J 2x12" scuttle framing \_’ "d P
Bottom chord of roof truss Bottom chord of roof truss
refer to Struc. dugs. Tape sheathing to refer to Struc. dugs.
scuttle I‘ramlngg
Cont. x4 trim

Cont. air seal gasket, typ.

ATTIC ACESS SCUTTLE DETAIL

" SCALE: | 12"=I'-@"




Thermal Rim & Band Joist

Cont. layer of self-adhered, air
ﬁ parrier embrane

12" 08B Sheathingﬂ- seal
/\ sheathing to framing, typ.

Seal bottom plate to subflocr, typ.
/\Eneal GUB to bottom plate, typ.
i;

/—Flooring as scheduled

nsulation

LY

d
= TO. SUBFLOOR
N
|/
_:.3

— 4 — — ———

@
Engineered Joists @ 16" oc.

[

O

Seal GUB to framing. Tape ¢ mud
@ corners, typ.

DETAIL @ FLOOR/ CEILING ASSEMBLY

SCALE: | 12":'-@"
SECTION

LEVEL 2

WALL BASE, SEE STUHEDU
SEAL GWB TO FRAMING, TYP.
FIMISH FLOORING, SEE SCHEDULE

— FLOOR/CEILING TYFE C1

240" - 6"

R-35 CLOSED CELL SPRAY

s DN

RIS
1148

FOAM AT RIMBOARDS, TYP.

-------- 2
38" HORIZONTAL RAINSCREEN
WVENTS AT 16™ O.C AT ALL
BOARD & BATTEN SIDING
FIBER CEMENT
WERTICAL PANEL SIDING =
- | = a

1x3 FIBER CEMENT
BATTENS AT 12" O.C.

5/&8" FIRECODE C GWB
2" RESILIENT CHANNEL
58" TYPE X GWB

VAPOR. RETARDER MEMBRANE.
APPLY TAPE TO FRAMING FACE AND
LAP 2* MIN. OVER TOP PLATE PRIOR
TO TRUSS INSTALLATION

it
8l
|
|
|
|

K-1

DETAIL AT RIMBOARD 1




Wood Framed — Getting the Details Right

N

‘

Mock-ups are
critical to see
firsthand the
project specific
details.




Wood Framed — Mock-ups

Quantity  Label  Width Height Header Height Header Material  King Stud(L- R}  Jack Stud (L - R)
1 Al 2-04-00  3-04-00  6-06-00 - 1-

1-03+12

E1-5




Wood Framed — Mock-ups

7 SIM. D—‘H))SIMI
A550 5= - _/\A520) _ - @m
/ S/ | ST a
e et sk . b ol 51 7
| \ '__L__| — [ S— _J | J : ! |l '
| L | | | |4l NP
__________ : s e e e = N e [
Ji = W = ol
5 - = — j ’ R
) : W \\§ L___Jl —~._SIM :— ————— —\:\ : E\HK
| i e A-1 o ! Ny
| ) L_: —\ Y \T_ _______ %115 ______________ N o
| x> |~
L e o dl
PLAN
« Mock-up of critical junctures fffff | e =
* Inside/outside corners e N
- Window installation Al

* Roof to wall connection
* Foundation to wall connection

* Project specific details, components and trades



Why do you think continuous insulation is so hard to
achieve? (hint: link words with an underscore)

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Spray Foam - Installation

 Challenging details must be
carefully and systematically
addressed by spray foam
Installer

« Spray foam is not a bulletproof
approach to air sealing

 Installed at minimum
thicknesses indicated on
drawings & continuously




Spray Foam — Challenging Details

During final whole building blower door IR images show air leakage where spray foam is missed.



Spray Foam — Challenging Details

Remedial Spo
spray foam

2020-01-07
1:05 PM

Air Leakage

During final whole building blower door IR images show air leakage where spray foam is missed.

89



Spray Foam — Coverage




"
What are your final thoughts and takeaways from the

presentation today? (hint: link words with an underscore)

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



Questions & Final Discussion

92



Join Us for More Trainings!

* Workshop 1: Continuous Insulation
* Workshop 2: Air Sealing and Insulation for Homes
* Workshop 3: High Performance Ventilation Systems for Homes




Contact Us
307 7th Ave., New York, NY 10001

Scott Pusey
Principal Sustainability Consultant | CPHC

spusey@swinter.com

717.587.0921 (c)

www.swinter.com

94



BROUGHT TO YOU BY \ ‘ , PROUD SPONSORS OF

EVERSSURCE . % & enegzee

Part of the AVANGRID Family

Thank You

For more information, please visit EnergizeCT.com/passive-house
or email PassiveHouseTrainingCT @icf.com
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