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Architects Continuing Education Systems. Credit earned on
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Passive House EnerPHit: Take Your Building
Deeper

Passivhaus has been the standard for cutting edge Energy Efficiency since
the 1990s.

PHI has recently come out with the new EnerPHit Standard for Deep
Energy retrofits because typical existing conditions make the Passivhaus
Standard practically impossible to achieve.

With Passivhaus methodology and components the implemented retrofit
should result in the maximum improvement with respect to thermal
comfort, structural protection, cost-effectiveness and energy efficiency.

Tomas O'Leary and Ken Levenson will go into the details and implications
of this new Passivhaus standard for Deep Energy Retrofits



Learning Objectives:

Outline three paths to EnerPHit Certification
Describe EnerPHit in relation to Passive House

List several key ways EnerPHit is different from
typical Deep Energy Retrofits

Describe typical challenges and startegies in
completing EnerPHit projects



Recent Passive House
Developments



Upgrades to Passive House Planning
Package
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5 Classification of regions with equivalent requirements (glazing and transparent components)

Very hot, often humid
Hot

5 Wam
Warm-temperate

Cool-temperate

i

Table 2: Boundary conditions, acceptable certification criteria and efficiency classes for glazing

Ra |Mams Boundary Hyglene criierion Ambie nt Maximum haat transmission cosfficlent Solar-| Glazing efflclency classes For
glon condition for B8 para ture factor| each clss, Usq must be lass
L% hyglens criterion for comfort than

By rHi Beimin fRa criefon [*C] Cinsntisrung M (1 F—— [1"9 A B c

vartical a0 0.45 0.40 035 070 040 005 0.00
inclined 45 0.50 0.50 050
horizontal 0 0.60 Q.60 060

wartical an 2.90 285 280 | &40 300 -2.50 =200
oxa & inclined 45 230 a0 .30
horizatal 0 3.80 .80 3.80

7 Extremly hot, often humid nt ralevant et defined not relevant 1.30 2 not dafined



Ever Expanding Database of Certified PH Components

Database of Certitied Passive House Components

Opagque bullding envelope
(Consrucson & insulaton sysiems,

Transparent bullding envelops Bullding Services
(o, glazing, windows, &3 )

cormachions

Vel arnd colrstlisction systei Wilrsdlow T1aines Wirilatiol systems
Enetr PHA inesulition systems Frames for Toced glazng (Capascity < Giim'
Floop skab insciation systoms Skt o005 mm

Pl sysiiins CpLain weall Systafms

WF tor roof parapels Inclineed contain wall systeins Compact hoal pimng unils
Bl 2y €ortieclions Fool windows

Facade anelis Skyghits

Gilagany
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Defining the EnerPHit
Standard



specific energy flux (PHPP) kBtu/ft2/year
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Annual Space Heating Demand (kBtu/ft.year)

60

50 -

85%

40 - Reduction

30 -

20 -

10 -

75 7>

Existing Building Passive House New EnerPHit
Stock Build
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EnerPHit Certification

Three Alternative Tracks:

1. Retrofit to the ‘new-build’ standard
(preferable) - max space heating demand of
4.75 kBtu/(ft>.year)

2. EnerPHit - 7.92 kBtu/(ft2.year)

3. En erPH|t + — ‘component

certification’ for key elements of the building



EnerPHit *

O U tsulation: R > 38 hr.ft2.°F / Btu

I Nsulation: r = 16 hrfiz.°F / Btu



Minimum comfort requirements:

Exterior wall:

Roof:

Floor:

Windows:

R > 7 hr.ft2.°F / Btu
R2>16

Surface temperature >63 °F

Rw/b, instaied > 7 hr-ft2.°F / Btu




R=7.1 (hr.ft2.°F)/BTU

Certified Passive House window, Uw= 0.14 Btu/hr.ft2.F

Radiant
temperature
left hand space:

Radiant temperature asymmetry of just 4°F

Radiator no longer required under the window

Source: PHI / Sariri, Author: PHI/F. Freundorfer



Source

Airtightness is a planning task

Target n,, < 0.6 ACH
Limit n., = 1.0 ACH

T~

If n,, 0.6 his exceeded,
leak detection must be

il
=4

carried out and confirmed in
writing

: Passivhaus Institut/ Sarir i Author: SP






INCOMING AIR

EXHAUST AIR

OUTGDING AIR
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Proof of Moisture Protection Required

e Ensure no excessive
moisture in the
construction

e Prevent indoor air currents
behind the insulation

e Use suitable insulation
materials

e Hygrothermal simulation
normally required

26
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Ventilation with > 75 % heat recovery
Electricity demand max. 0.77 Wh/CFM

Outdoor air Exhaust air

T
—-— - -
4 5 b
{ - =m Ly -
: ~s ~
: : = )
~ -
o -
il o

o N

Airtightness: Extract air Supply air

|
Ng < 1.0ACH | ‘ﬂ
:_“———fi T Heating energy demand < 7.92 kBtu/(ft2.yr)
| Source energy demand < 42.0 kBtu/(ft2.yr)
——— | |Building airtightness < 1.0 ACH 50
] é \, i

Source: PHI/ [Cepheus 18 und 22] Author: PHD



Retrofitting for the energy revolution, one step at a time

EuroPHit

Home The Project Energy Retrofits Case Studies Events Info & News




Low efficiency
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Image: tabstaba.blogspot.com/

it righ

Whatever you Do — Do



Low efficiency

e disturbance of inhabitants
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Low efficiency

33



Step by Step Retrofit

Replacement Passive
House Windows:

Placed in the (future)
external insulation layer
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PHPP Version 9 (Beta):Step by Step
Retrofitting
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Supporting documents and datasheets
Airtightness Testing Report

Confirmation of detection and sealing of leaks
HRV / ERV Commissioning Report
Construction Manager’s Declaration

Photographs of key construction details

36



Why EnerPHIt?

Quality Assurance



Featured in JLC Online article by Ted Cushman

Living Room Temperature & Humidity
During January 2014 "Arctic Vortex"

=——|ndocr Temp =—Ambient Temg —— Ambient Dew Point —— Indoor Rel Hum

1/0/14 1100414 1/11/14 1112/14 1/13/14

T

-2

" Cramer Silkworth, Baukraft Engineering Broo'ltlyn, NY



Westport, CT
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Julie Moskovitz, Fabrica718 Brooklyn, NY

40



Greg Duncan Architect Brooklyn, NY
41




Historic Masonry



Preserve, Protect and Perform

Protect:

Reduce wetting, Prevent
—reeze Thaw, Prevent
Mold, Preserve Historic
Character, ensure It's
robust for another 150
years.

Perform:

Comfort, Health, Efficiency, §
Resiliency, Affordability




=

Protect and
Maximize Comfort:

Successfully shed water

2. Maximize airtightness and

o 01 b w

vapor control (The Drying
Potential)

Maximize safe insulation levels
Minimize thermal bridges
Great ventilation

Great windows

44



Shed Water: cornices, sills, drains, roofs,
walls, ground, porosity, mortar

DOE/BSC



Freeze-Thaw Is a whole

_ Damage at top of wall
systems failure
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Pull everything away from brick
(with possible exception of plaster at party walls)

48



Surround with Airtightness.

Your Conditioned Spaces

insulating
envelope

ek
TN

airtight
envelope
(red)

Ay
Y
e
5.

By

crucial joints too meet the
rules of avoiding thermal
bridging

T ene || ywevmnseiig
NN R NN Y RN

S8

s

Ref http://passipedia.passiv.de/passipedia en/

And Verify with Blower Door. .



make airtight inboard & outboard.

Fwindtight”! | Airtight

REPAIR BRICK &
MAKEWIND / AIRTIGHT

DENSEPACK CELLULOSE

AIRTIGHT INTELLIGENT
MEMBRANE

SERVICE CAVITY

50



Repoint Brick
Making brick “windtight”/airtight.

Repointing is generally enough.

Plaster Sto Emerald Coat




Optimal Airtightness Inboard of Insulation

“Windtight”

: | Airtight

REPAIR BRICK &
MAKEWIND / AIRTIGHT

DENSEPACK CELLULOSE

AIRTIGHT INTELLIGENT
MEMBRANE

SERVICE CAVITY

It keeps
conditioned/humid
alr away from cold
I surfaces

52



Drywall?

exposed to the occupants

isn’t continuous with the insulation (floors, room
partitions)

too many junctions at floors and walls

many holes (outlets, plumbing, windows)

Drywall is a
sacrificial layer.

53



Spray Foam?

Dangerous Toxic ingredients
Unacceptable fire accelerant
Global warming potential
Installation problems
Unreliable performance

(See Foam Fails series on our
blog.)

Not optimal

Woods Hole, MA 2011

np00 XPF 50%
— 10000 ceSPF 50%
80.00
60.00
40.00

20,00

Payback [year:

Other

Credit: Environmental Credit: Journal of Light Construction, Trouble
Building News Shooting Spray-Foam Insulation by Mason Knowles, 54

Sept 2010



Airtight Membranes




Prevent Condensation

from Vapor Diffusion Airtiaht &
| “Windtight”I IVa|oor Retarding

Interior Vapor Retarders
e Smart membranes
 No Poly

REPAIR BRICK &
MAKEWIND / AIRTIGHT

DENSEPACK CELLULOSE

SN,

AIRTIGHT INTELLIGENT
MEMBRANE

SERVICE CAVITY

Alex Wilson

P L

I " I

I I I -



Maximize the Drying: Material Selection

Vapor Open
Brick
Cellulose
Mineral Wool
Fiberglass
Gyp Board
Latex Paint

1. Vapor Open Construction to Exterior
2. Smart Vapor Retarding at Interior

Vapor Variable — Smart
Membranes

Dry In

Vapor Retarding
Foam - >1.5" CC Dry O
0SB - | Retard
PIyWOOd Wettlng }
Poly — vapor closed




Let’'s look at some assemblies

Insulation:

Dense-Pack Cellulose

Fiberglass
Qutboard: Inboard
Shed water Airtight
Windtight Vapor Retarding
Vapor open At Red Dot

*Moisture load?

*Mold

potential?

*Helping or

hurting
freeze-thaw -
potential?

In Burlington Vermont



4” Cellulose without vapor control

RaItiva Humidity [%]
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Tlmpa rature [°F]

4" Cellulose with smart vapor control

— Temperature

11.76 in

Relative Humidity
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Wood 3x as conductive
along grain then
perpendicular to it.

Keep wall dry.
Airseal joist/beam if it

cannot be supported
internally/on ledge.

inside 20° outside 0°

>

rain soaked up by
brickwork, dried

/ out through heat

loss from inside

uninsulated wall looses

heat to the outside existing brick wall

inside 20° interstitial outside 0°
condensation
along dashed
line O
i

cold bridging and

condensation point Rain soaked up by brickwork.

With no heat movement from
inside, the brickwork does not
dry out with risk of frost damage
(spalling of brickwork), internal
mould growth, water saturation
internally etc.

%

100mm of internal insulation cold wall Credit: Bere architects UK




Thermal bridge free: Party Walls

//////////////
SRS

Insulation cone
I

Interior wall insulation

—

YWY

Floors?



Thermal bridges: can moderate insulation
levels

Photo Credit: Building Science Corporation
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adjacent

building

Roof — Wall Connection

roof membrane

plywood

® dense pack cellulose
insulation

extend roof cavity with per-
Ly \‘ T -j'\‘“-'-’-/- pendicular battens and fill

with dense pack cellulose

Prospect Avenue,
Brooklyn

64






Floor — Wall Connection

p i _I”...iw.illliliﬁ- Ii..l..l.l!la

[|EM JOLI21X2

66



Beam penetrations

you need room to airseal — cut back the floor

o |

- -

Prospect Avenue, Brooklyn

67



Prospect Avenue,
Brooklyn

68



Slab on Grade

Brooklyn Heights

69



Wall — Slab Connections

o Felt tape to masonry walls — plastered Iin

Park Slope Certified PH



Wall — Slab Connections

« Acrylic adhesive for uneven and porous materials
— Doesn’t embrittle/dry out, remains flexible

repair & point brick at interior

Intelligent vapor retarder

vapor / air barrier

adhere membranes to floor
with non embritteling adhesive

concrete

m insulation

gravel

71



Thermally Broken Beam Connection

Prospect Avenue
Brooklyn

72



Move beams inboard?

DOE/BSC
...0r build a building in a building?

73



dows

1N

Great W

Park Slope, Brooklyn
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Simulated Historic Double-Hung Windows

[TALIAMATE 2
FROFLE TDBE :
WA TAIKED

~
o
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FARINTED WoOD 3 | = FIXED SASH
FRAMES & SASHES
W PRDFILES TD
MATCH HISTORIE =
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COLOR; BLACK E | a qt zg E]
w |
r\-:tu
e i
5 f—— PAINTED WOOD
o SIMULATED
it} 2OVEHSE
- DU EaHIMG
E‘ WINDOW,
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PRINTED L TILT i TURN SASH
WD SILL. DREMMG INTD
COLOR: BLACK HOUEE

| ™

Brooklyn Heights Prospect Heightisﬂ
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PROFLE 70 BE
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Window integration

repair & point brick at interior.

ense pack cellulose
insulation

insulation —1__service cavity w. horizontal
J counter battens &

additional insulation as req'd.

O

MNTELLO Plus or DB+

1]

I TESCON Profil ta
window frame o pe

TESCON Profil tape

dense pack cellulose

{NTELLO Plus or DB+
airtight membrane

repair brick at exterior &

put masonry drainage elmens Fold membrane into the window opening

in good working order

76



Ventilation integration
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Heating & Cooling Integration
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Download DWG detalls
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Wood Frame



VERTICAL
2X3 BATTENS

MEMBRANE AIR & WATER BARRIER:
SOLITEX MENTO PLUS AT

DENSE PACK INSULATION

SOLITEX MENTO 1000 AT

BOARD INSULATION

TESCON VANA TAPE AT ALL JOINTS
(WEATHERLAP ALL COMPONENTS)

BOARD OR DENSE
PACK INSULATION

LA

G e sy

\

>

EXTERIOR

PLAN

5 . 'I_
L'_.

(
WV

m=——————=

e INTESANA MEMBRANE,
WATERPROOF WRB
I,f" »
>—*{ AIRTIGHT & SMART
N ] VAPOR RETARDER -
o 3 MONTH EXPOSURE
:\M_J_/"”IJ
" "“\_
° EXISTING SHEATHING
e 3™ j
o) EXISTING FRAMED &
e SERVICE CAVITY
Lo
a \\J OPTIONAL BLOW-IN
L — INSULATION (FROM EXTERIOR)
A e
" ) I(— EXISTING FINISH
e g )

INTERIOR
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Photo Credit: Ted Cushman



Photo Credit: Ted Cushman
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1

Photo Credit: Ted Cushman
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Photo Credit: Ted Cushman
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Photo Credit: Ted Cushman

91



Photo Credit: Ted Cushman
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Photo Credit: Ted Cushman
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Photo Credit: Ted Cushman

94



Photo Credit: Ted Cushman




Photo Credit: Ted Cushman
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Photo Credit: Alex Wilson
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Photo Credit: Alex Wilson




DENSE PACK OR BOARD —

INSULATION
EXISTING FRAMED WALL WITH
MEMBRANE AIR & o . OPTIONAL INSULATION (BLOWN-IN
WATER BARRIER: SOLITEX o FROM EXTERIOR)
MENTO PLUS AT .
DENSE PACK INSULATION L INTESANA VIEMEBRANE , WATERPROOF WRE,
SOLUTEX MENTO 1000 AIRTIGHT & SMART VAPOR RETARDER - 3 MONTH
AT BOARD INSULATION EXPOSURE
TESCON VANA TAPE
AT ALL JOINTS = EXISTING INTERIOR FINISH
(WEATHERLAP EXISTING INTERIOR
ALL COMPONENTS) F FLOOR FINISH
VERTICAL . e 5
2X3 BATTENS

e \H/” N \/

' )
III||III II.I
JI: TINGAILL
I\ EP IR CRACKS EXISTING FLOOR JOIST
MAKE PART OF

[-JOIST OR MODIFIED
LARSEN TRUSS
OUTRIGGER
EXTENSION

=]
CLOSED JOINT— A (
HORIZONTAL [ Al|  AIRTIGHT LAYER ,n
I !
SIDING [ SN/ K \\

r__________________________Li___________

—— SOLITEX MENTO 1000
OR DA MEMBRANE

EXTERIOR GRADE
PROTECTION BOARD

INSECT SCREEN ;ﬁ:
MTL DRIP

GRADE
RIGID INSULATION

FOUNDATION
WATERPROOFING
AS REQUIRED

L VENTED CELLAR —=

REPAIR FOUNDATION AS
NECESSARY TO MAKE WINDTIGHT

PERIMETER .
DRAINAGE AS iy
. A
REQUIRED v e CONCRETE SLAB
ON GRADE
f PERIMETER
DRAINAGE 107
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DENSE PACK OR BOARD
INSULATION

MEMBRANE AIR &
WATER BARRIER: SOLITEX
MENTO PLUS AT

DENSE PACK INSULATION
SOLITEX MENTO 1000
AT BOARD INSULATION
TESCON VANA TAPE

AT ALL JOINTS
(WEATHERLAP

ALL COMPONENTS)

VERTICAL
2X3 BATTENS

1-JOIST OR MODIFIED
LARSEN TRUSS
OUTRIGGER
EXTENSION

H|
CLOSED JOINT —

HORIZONTAL
SIDING

INSECT SCREEN
MTL DRIP

GRADE
RIGID INSULATION

EXISTING FRAME

EXPOSURE

D WALL WITH

£ 3 ; OPTIONAL INSULATION (BLOWN-IN
- — FROM EXTERIOR)

INTESANA MEMBRANE , WATERPROOF WRB,
AIRTIGHT & SMART VAPOR RETARDER - 3 MONTH

) 1 EXISTING INTERIOR FINISH

—EXISTING INTERIOR
FLOOR FINISH

TE:

rT CONTEGA HF
—— CAULKING
ADHESIVE

s—— ADHERE MEMBRANE TO
10IST WITH GONTEGA HF

o EXISTING FLOOR 1OIST

]
I
|
I
I
|
I
I
)
I
I
k|
|
|
I
[l
|
I
I
[l
|
I
|
|
I
|
l
I
I
1
I
J
I
Il
i
I
I
g
=

INTELLO

AIR BARRIER

& SMART VAPOR
RETARDER

FOUMNDATION

WATERPROOFING

AS REQUIRED

REPAIR FOUNDATION AS
NECESSARY TO MAKE WINDTIGHT

PERIMETER
DRAINAGE AS
REQUIRED

CONTEGA HF OR
CONTEGA LINE
ADHESIVE

| | — SHEATHING WITH
) TAPED SEAMS

=2l GUTEX

THERMOSAFE-WD

RIGID WOOD
INSULATION

v

— CONCRETE 5LAB
“4 1° ° ONGRADE

HEAVY DUTY PLASTIC

—_——————e——— oo

A "'1— SHEET AIR & VAPOR

*—— UNDISTURBED SOIL —=

BARRIER

PERIMETER
DRAINAGE

 GRAVEL
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Tuesday, June 17t

New York City

Featuring Big Buildings:

Schools
Apt Buildings
Office Buildings

Presented by:

NYPH &

PHA

ssssssssssss
11111111

INY14]

PASSIVE
HOUSE

CONFERENCE
AND EXPO

BUILDING BIG: GOING MASSIVE



Event: 2014 North American
Passive House Conference

Place: Holiday Inn Portland-By
The Bay, Portland, Maine
D ATE Keynote Announced: :)r)
Passive House

Dr. Wolfgang Feist, Director,
Sept 22-23, 2014 | Passive House Institute Institute
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On-Line Training Now Available — AlA
Accredited

eﬂEquaﬂffé?f' Flease enter your email | @ m].% |

Enter your email address to subscribe to our newsletiar

L DPaceira Bl iens Aiclar 1 ibrEaseyy e M g T i
Horme Passive House Mideo Library 9 = Testimonials Contact s

113



Questions?

This concludes the American Institute of Architects
Continuing Education Systems Program

tomas@passivehouseacademy.com

ken@foursevenfive.com

Thank You!




