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Part of the AVANGRID Family

The Sponsors of Energize Connecticut, and in partnership with Connecticut
Passive House, are pleased to offassive House & AMAlectric Homes
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/passivse
or emailPassiveHouseTrainingCT@icf.com
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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)
. . . . Max Incentive Max Incentive
Incentive Timing Activity Incentive Amount . .
(Per Unit) (Per Project)
Feasibility -
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) $250.00 $15,000.00
Post Construction Certification’ Up to 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.
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The future of high-performance,
all-electric homes starts here.




Single Family
iDetached Dwellings)

Multifarmily
(Attached Dwellings)

Single Family
(Detached Dwellings)

Muktifamily

[(Attached Dwellings)

Total UA Alternative Compliance or
HERS Index Scare |

Total UA = 7.5% better than 2021 IECC or
HERS Index Score = 55

Total UA = 15% better than 2021 IECC or
HERS Index Score < 45

Heat pump for space heating Required Required

Space Conditioning i :

Connectivity & Contrals L] LT

Heat pump for water heating Required Optional Required it

Hot Water Distribution Tt Required Required
CFA = BoDf2: CRA = 8502

) ACHZD = 4.0 ACHS0 < 3.0

Emvelope Infiltration Rate (ACH) ACHS0 =25 CEA < BEOFD- ACHSO =20 CEA < B5DFT2-

ACHS0 = 5.0 ACHS0 = 410

Duct Leakage Rate (CFM)

2021 IECC code minimum requirements

All ductwork must be located in
conditioned space

Balanced Ventilation Systems Optional HEVVERV {E?REUSFEC'# =40% TRE)
Induction Cooking Oiptional Required it | DOiptional
Electric Viehicle Readingss titit Required Required
ALL-ELECTRIC HOME INCENTIVE STRUCTURE
Lewvel 1 Lewal 2
Simgle Family 57,500 $10,000
Single Family Attached 53,000 $5,000
Multifarmily £1,500 £2,500

Next steps you can take...

Contact your Energy Efficiency Representative or

Go to EnergizeCT.com or call 1-877-WISE USE for more details.
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Compartmentalization Air
Sealing o0 Masonry / Steel Stud
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Since 1972, Steven Winter Associates, Inc. has
been providing research, consulting, and advisory
services to improve the built environment for private
and public sector clients.

Our services include:

A Energy Conservation and Management
A Decarbonization
A Sustainability Consulting

A Green Building Certification
A Accessibility Consulting

Our teams are based across four office locations:
New York, NY | Washington, DC | Norwalk, CT | Boston, MA

For more information, visit
WWW.swinter.com

Steven Winter Associates,Inc.

Improving the Built Environment Since 1972

We Make
Buildings
Perform
Better

By providing a whole -building
approach;to design,
construetion, and

operation



Why air seal?

Steven Winter Associates,Inc.



Al o Seal t oéSave Energy‘

N

Credit: greenbuildingadvisor.com

Steven Winter Associates, Inc. 9



Al 1 Seal t oéOver come
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Al r Seal t oéOver come St“k

Credit: VEIC

Steven Winter Associates,Inc.



Al

r Seal

4x8 sheet of
gypsum board

Interior at 70°F
and 40% RH

‘J

Credit: Southface

Steven Winter Associates,Inc.

t oéeéReduce

-

1/3 quart
of water

4x8 sheet of
gypsum board
with a 1in2 hole

Interior at 70°F
and 40% RH

Mo |

30 quarts
of water

S




Seal

Al 1

PLUMBING
STACK VENT I

BATHROOM [,
FAN VENT AECESSE

_ LIGHTS

Steven Winter Associates,Inc.
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Al r Seal toeStop FI

Steven Winter Associates,Inc.




Al r Seal toeéel mprove Occ“a
—RL

Steven Winter Associates,Inc.



Al r Seal toeéeStop Pest I\/I“r

Steven Winter Associates,Inc.



Al T toeSati sfy Cod“/

PH

Passive House Institute US

ENERGY STAR

Steven Winter Associates,Inc.



Steven

How and where does air leakage
occur?

Winter Associates, Inc.

18



How Does Air Leakage Occur?

Air leakage requires 2 things:
1. An opening

I Cracks

I Small holes

| Large holes

I Permeable material
2. A driving force

I Wind

| Stack effect

I Mechanicals

Steven Winter Associates,Inc.



Where Does Air Leakage Occur?

— P | EXTERIR 5 7
™ '. =
 CRG T Yo o
[ D G
1: ) ,
: ®Y\. ﬂ ° - TYPICAL s
ULJ UNIT

All of these
areas!

| S—

Steven Winter Associates,Inc.



Steven

How can we control leakage and
provide sufficient air sealing?

Winter Associates, Inc.

21



Where Leakage Occur se A“i
Adiabatic

-

V\ Detached: ~100% ambient

exposure

Attached: 16% ambient
exposure

AT

All air leakage matters!

Steven Winter Associates,Inc.



How to contr ol | eakageeée
enclosure area

‘/I i

N

Testing metric:

Volume (ACH50) vs.
Enclosure area (CFM50/SF)

Equal volume & floor area

9% more enclosure area

Steven Winter Associates,Inc.



Simplify enclosure area
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18 corners 4 corners

Steven Winter Associates,Inc.



Know the priorities

Steven Winter Associates,Inc.



Know the approach

HIS 3

i 5= 990Has oS50

Steven Winter Associates,Inc.




Think Like Water

oceannavigator.com

Steven Winter Associates,Inc.



Seal Perimeter of Unit

(PLAN VIEW)

EXTERIOR / CORRIDOR

A. SEAL

/‘ PENETRATIONS

JIITTATY INEEN . 1 IRR NN 1

NS Hi = R
.....

B. SEAL DRYWALL TO CMUs

C.LEAVE GAP BETWEEN
FRAMING MEMBERS

Steven Winter Associates,Inc.




Seal Drywall Enclosure

A. SEAL PERIMETER
OF PANEL

TO DRYWALL \

B.INSTALL FOAM | __—
WEATERSTRIPFING =<
DN PAMEL DOCR

A. SEAL DUCT TO DRYWALL

B. SEAL BETWEEN DIFFUSER/
REGISTER AND DRYWALL

Steven Winter Associates,Inc.

A SEAL PLUMEING
PENETRATIONS
THROUGH .
DRYWALL/'SUBFLOOR

A. SEAL MILLWORK
TO DRYWALL ~————_

A. SEAL SCREW HOLES & UNUSED KNOCK-QUTS

B. SEAL BOX TO DRYWALL

C. SEAL WIRE PENETRATIONS

e
=
S —

QL

A. INSTALL B. SEAL
PRE-ROCK ALL SEAMS

A. BOX-OUT CAVITY
ON ALL 5 SIDES

B. SEAL EVERY
SEAM AND HOLE

B. SEAL SLEEVE
TO DRYWALL

A. SEAL SLEEVE
TO FRAMING




Drawings / Specifications

N

N

A Choose details/specs specific to each project
A Max. 0.30 cfm/SF of enclosure - or as required by compliance path
A Be specific
AGaps <ud¢docaul k; giafgas (withlsbored u s e
caution)
A Use appropriate sealants (e.g. low-VOCs, high-temp, low-
expanding, fire-rated, etc.)
A Clean out cracks before applying sealant (e.g. compressed air,
vacuum, damp cloth, etc.)
AConsider 6newd product sAergbarieh per f

Steven Winter Associates,Inc.



AThe more eyes on the air
barrier system, the better.

ANeed dedicated person on site
from the GC, essentially an
envelope super to stay on top
of the Air Barrier system

AThe installers Wigg:f
the end through blower door EE
testing |

Steven Winter Associates,Inc.



Design Exercise

Steven Winter Associates,Inc.

32



Define the Enclosure “

=== ) —— ' : IGH :
I e ==t AExterior Walll
| e : Il : Lo f : : H
o) " [)Dém %l %2 i - g i i ACorners
A O frares | sax T | Alnterior
Y| BatH | . 231.23 1T o
o TyPE1 L IED & 2| 0BR| g 7] partitions
N | | | =22 AN L
Rl 1- % R AZeroing in on
I I e | |
*________T%1~_4L~ — _ﬂ__ R | | IE drywall
2- 107" oo T ! | i penetrations
| A ks i e IPCINR ¢:
h‘@ { - % j <&@~ =k
= 1 = H
6'-27/8" E 13- 2" 9'-65/8" r,f -I

Steven Winter Associates,Inc.



Seal Bottom of Wall o Masonry / Steel Stud “

3 EXTERIOR WALL - BOTTOM

(SECTION VIEW) Notes:

A. SEAL DRYWALL A Intent: reduce leakage between wall cavity and

TO SLAB apartment
B. EXTERIOR & Dplion: |s-e|f-|e-.-ellng subfloor (i.e. gyporete)
AlR BARRIER - Seal any remaimng gaps between seli-
leveling subfloor and drywall with caulk
Responsibilities:
Diryweall; A
Envelope: B

Steven Winter Associates,Inc.




Seal Middle of Wall 0 Masonry / Steel Stud NN\

2 EXTERIOR WALL - MIDDLE 2 EXTERIOR WALL - MIDDLE
(BECTION VIEW) Motes: [SECTION VIEW) ' Notes:
TO PLANKISLAB A, C. Intent: reduce leakage between ficor and wall PoTEAL TRALL —— B, C. Intent: reduce leakage betwsen the exterior and
cavities .--.-""* ] the wall cavity
E1'EEH.!1-IEEREFNE B. Incorporate with exterior air barrier EQSEFEE;ERI.T(G_———""/’. A, D, Intent: reduce leakage between the wall cavities
and the interior
E'EEE PLANK ™ ——=| D. Includes ducts, pipes, wires, etc. (high prionty) FOGE "_,.-'
. C. SEAL PLAMEK . E. Includes ducts, pipas, wires, alc. (high priority)

o SEAL E. Typical TO SHEATHING et )
DRYWALL ‘--...‘ F. Typical
T PLANE = . O SEAL I

¥ Responsibilities: OEYWALL .
0. SEAL ALL - T PLAMK - Responsibilities:
PENETRATIONS «| Envelope: B |

I Drywall: G E E. SEAL ALL : Envelope: B
f Mech/Elec/Plumb: D PENETRATIONS | Framing: C
1 _ Drywall: &, D, F
EXTERIOR ) - - EXTERIOR als _ Mech/Elec/Plumb: E
H— o .:,, L . -
- F. TAPE AND MUD —

E. TAFE AMD MUD I '

Steven Winter Associates,Inc.




eal Middle of Wall 0 Masonry / Steel Stud

Steven Winter Associates, Inc. 36



Seal Top of Wall 0 Masonry / Steel Stud NN\

1 EXTERIOR WALL - PARAPET 1 EXTERIOR WALL - PARAPET
{GRAVEL STOP SIMILAR) (GRAVEL STOP SIMILAR)
[SECTION VIEW) Notes: [SECTION VIEW) Notes:
A EXTERIOR A, B. Intent: reduce |leakage batween the axterior and illfﬁfﬂﬁ%g A. Typically Nuid-applied ar adhesive mambrane an
AR BARRIER tha wall cavity - ChUs (e.g. Grace | Henry products)
C, D. Intent; reduca laakage betwean tha wall cavity ; - i :-_ HH B. Intent; reduce leakaga betwsaen wall cavity and
and the interior ] ey apartment
/ ! A, Seal exterior sheathing at all seams and e ..I'_ T . Typically drywall
I penetrations with manufacturer recommendead 1211 g 1w
products il . : +
b. Typlcally drywall EXTERIOR ==t R < )
_ _ . v ARt < i IR *'I"'*-*:'- Envelopa: &
EXTERIOR ! Responsibilities: Ak, - M| P ©
1 T - i o 1 |
Envelopsa: & MY a8 2
| Framing: B " .:JJ
B, SEAL ] Crywall: C. D B8 SEAL i i oo T
SHEATHIMG DREYWALL TH -
T3 PLANM K—--._.H T PLAMNK ——
. SEAL S
DREYWALL I [ IMTERICHR
70 FLANK _..-W/_MR BARRIER C. INTERIOR AIR BARRIER

Steven Winter Associates,Inc.




Seal Top of Wall 0 Masonry / Steel Stud

A ST 96 ST Y

Steven Winter Associates,Inc.




Windows o Masonry / Steel Stud
]

Steven Winter Associates,Inc.



Isolate Partitions o Masonry

(PLAN VIEW)

EXTERIOR / CORRIDOR

o

PENETRATIONS

—— —PfPEt- -t — —— —

- 10 7/8" O
N ki

6'-27/8" s 13'-2" 9'-65/8"
L

O

t B. SEAL DRYWALL TO CMUs

C. LEAVE GAP BETWEEN
FRAMING MEMBERS

Steven Winter Associates,Inc.




|Isolate Partitions o Steel Stud

Steven Winter Associates,Inc.

°]

(PLAN VIEW)
EXTERIOR
C. SEAL B. SEAL DRYWALL
PENETRATIONS TO SHEATHING
/ ! AND PLANK/SLAB
. o™
B [
APT. || APT.

FRAMING MEMBERS TO FIT DRYWALL

A. LEAVE GAP BETWEEN




|Isolate Partitions

{‘ |
| T
[ Unit 2
jEe=e= T — Frﬂ_ Red = sealed air barrier layer.
I f T Blue = finished sheetrock that
' ch\\%’l == does not maintain an air barrier.
i BEDROOM N’
: —| T |l - /
PN N
SR — BATHA——I—F 10) | AUnits typically aren
I L ' . . .
Unit 1 roHEN 1 A Trace out perimeter drywall for continuity
‘ AN during design phase and review
L oo g - JF—3 sequencing with drywall installer

Steven Winter Associates,Inc.



Think in 3D
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Ceiling o Top of Apartment Unit

(SECTION VIEW)
EXTERIOR | CORRIDOR

A SEAL
IF_ PENETRATIONS

B. SELF-LEVELING

SUBFLOOR ‘)

C. SEAL DRYWALL /

TO PLANK

Steven Winter Associates,Inc.




Seal Penetrations

A. SEAL PERIMETER
OF PANEL
TO DRYWALL

B.INSTALL FOAM | __—
WEATERSTRIPFING =<
DN PAMEL DOCR

A SEAL PLUMEING
PENETRATIONS
THROUGH .
DRYWALL/'SUBFLOOR

A. SEAL DUCT TO DRYWALL

B. SEAL BETWEEN DIFFUSER/
REGISTER AND DRYWALL

Steven Winter Associates,Inc.

A. SEAL MILLWORK
TO DRYWALL ~————_

A. SEAL SCREW HOLES & UNUSED KNOCK-QUTS

B. SEAL BOX TO DRYWALL

C. SEAL WIRE PENETRATIONS

S——
— |
.' N

1': | ‘ ‘ -

A.INSTALL B. SEAL

A. BOX-OUT CAVITY
ON ALL 5 SIDES

B. SEAL EVERY
SEAM AND HOLE

PRE-ROCK ALL SEAMS

B. SEAL SLEEVE
TO DRYWALL

A. SEAL SLEEVE
TO FRAMING




Air Sealing Detalils in Drawings Set

AAir Barrier Continuity Diagrams & Associated Details

ABoth in Plan and Section

AClearly address complicated air barrier application areas

;'/B_‘T\; TYPICAL FLOOR PLAM (2MD - 6TH) AIR BARRIER DIAGRAM
601/ 32t = 10"

Steven Winter Associates,Inc.

STOREFRONT DOOR TO BE PROVIDED WITH
WEATHER STRIPPING.

USE HENRY SA BLUE SKIN ON VERTICAL OPENINGS
AND HENRY PWF FOR HORIZONTAL OPENINGS
(HEAD/SILL)

HM DOOR W/ WEATHER STRIPPING.

USE STO GOLD COAT ON VERTICAL OPENINGS AND
STO GOLD COAT FOR HORZONTAL OPENINGS
(HEAD/SILL)

WINDOW IN PUNCHED OPENING.

USE STO GOLD COAT ON VAERTICAL OPENINGS
AND STO GOLD COAT FOR HORIZONTAL OPENINGS
(HEAD/SILL)

EIFS WITH CMU WALL.
USE STO GOLD COAT.

AIR BARRIER AT EXTERIOR WALLS

AIR BARRIERS—AIRTIGHT DRYWALL APPROACH DETAILS

APARTMENT ENTRY DOOR TO BE WEATHER STRIPPED AND SEALED

46




Air Sealing Detalils in Drawings Set

AAir Sealing Details
AFor whole building as well as compartmentalization

ASWA Air Sealing Guide i focused on compartmentalization
A https://www.swinter.com/about-us/news/news-item/air-sealing-quides/

/ Y
[ONNG] 5
2 7
. o
TYPICA
UNIT
3
B
.\- _— e
(B1Y TYPICAL APARMENT UNIT COMPARTMENTALIZATION PLAN e— R BARRIERS —AIRTIGHT DRYWALL APPROACH DETALS PLAN KEY
W 14" = 1.0 Sm— DCOR WEATHER STRIPFING & AR SEALING TYP'CAL UN'T PLAN
——— DO AIR BARRIER CONT

Steven Winter Associates,Inc.



https://www.swinter.com/about-us/news/news-item/air-sealing-guides/

Air Sealing Detalils in Drawings Set
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LIS EXPADING MM 10 SEAL AP LANGEN THAN 14"

) SPRAY-N AR SEAL NG PRODLICTS ARST VIRY FITECTAT (1.G. TCOGEAL)
DOOR OPENNGS

D) USE LOW EXPANDING FOAM ATWH

LIS TEMPESATUNE. APYHOITATE SEALANT 12 G, HIGH-TEMP CALLK AT #LUES, HEATING TWES,
BT

NOTE14 5 TE VASUUA DAV
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s
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USE | COMPONENT FOAM
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WETT THE CRY
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WCLUOND THE SHADING AREA

— R AEESFE - MRTGHT DRIWALL APPROACH DETALS
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T

T AR BANIER CONT
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T

Steven Winter Associates,Inc.



Steven

Evaluate Air Sealing During
Construction

Winter Associates, Inc.

49



Field Evaluation of Air Sealing “

1. Pre-drywall 2. Final

0 Visual inspection (diagnostic 0 Blower door & visual inspection
tools if necessary, but not typ)

Steven Winter Associates,Inc.



Pre-Drywall Visual Inspection

Steven Winter Associates,Inc.



