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SUPER-SIZED PH! (UNDER CONSTRUCTION)|
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PITTSBURGH RISING

Passive House Certification
Multi-Family
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Passive House Certification Passive House Certification
Fire Station RESET Air Certification
Fitwel Certification

173-unit multi-family with ground level commercial space

L ®:
o JIAUROS InTeaNATIONAL

Architec! Owner Passive House Comsuitent MEP/PYC St uctural Master Plan « Lardscaoe

SOURCE: Images courtesy of Auros Group, Pittsburgh. www.naphnetwork.org



OH CANADA! (THE QUIET CHAMPION of PH)

Labrador Sea

Northwestern
Passages

YUKON
TERRITORY
NEWFOUNDLAND

Visitor Centre « community Centre ARG AR EEOR
Large Multi-family

Car Dealership

e
| e AP 8

Office + Kitchen

NORTH H ' - :
o Tower Retrofits v\ 4 s Res

Condo Towers

SOURCE: Peel Passive House Consulting, Ontario, Canada.
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If you still think #Passivhaus is a niche program here in North America, think
again. ONE firm alone - SWA - is consulting on over 9 MILLION SF of projects
that cover a wide spectrum of building types. #PH2020

OB Q 92.8comr
> 9 Million SF! (836K

Reactions

Q306004 -

& Like [E] comment 2> share <7send

Owners Roundtable #1
Deciding to Do It: How Owners
Choose Passive House
Beth Eckenrode, Nikole Sheaffer,

Derrick Tillman, Fran Coen, Kathleen
MacNeil, Ben Ohebshalom

Owners Roundtable #3

|27 3,194\

Owners' Feedback Loop: Occupancy, Measurement, and Management

Beth Eckenrode, Emma Osmundsen, Alex Kaplan,
Ryan Cassidy, Tom Shircliff, Tim McDonald

Owners Roundtable #2

How Owners Do it: Making Passive House Good Business
Beth Eckenrode, Alex Bernstein, Ed Kolic, Grant Ervin, Garret Scott, Emma Osmundsen

Sample Set — 16 Projects

Stats — Project Characteristics & Costs

+ Costs: 1-8%

Project ] o:I::IIs] Floors Ave Increase Notes
Bld 6 Large 25 1% Two or more team members experienced w/PH
Bld 1 Medium 6 2% Two or more team members experienced w/PH
Bld 2 Large 9 2% Two or more team members experienced w/PH
Bld 8 Large 11 2% Two or more team members experienced w/PH
Bld 13 xt Large 9 3% High base cost/ft2 already
Bld 4 Large 20 3% Two or more team members experienced w/PH
Bld 11 xt Large 26 3% Two or more team members experienced w/PH
Bld 10 Large 12 4% Two or more team members experienced w/PH
Bld 9 xt Large 13 4% Two or more team members experienced w/PH
Bld 12 xt Large 18 4% Two or more team members experienced w/PH
Bld 15 xt Large 8 5% "High base cost/ft2 already
Bld 16 Large 21 5% Two or more team members experienced w/PH
Bld 7 Large 8 5% Two or more team members experienced w/PH
Bld 14 xt Large 37 % Inexp Builder wrt PH
Bld 5 xt Large 13 8% Complex fagade & volume to surface
Bld 3 Large 7 8% Inexp team wrt PH

15512020
CHOOSE YOUR

FUTURE

APH2020 o

| |’:‘ I

-

Jennifer Leone

Joanna Grab

Jon Braman

Danielle Donnell

KEEN FOCUS ON:

Embodied

Carbon

Ventilation

(COVID Context)

750 attendeesl!

www.naphnetwork.org
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WHOLE BUILDING SITE EUI

Gas heat group

PH-1A: Small| 2013 | Not Certified
PH-1B: Small| 2012 | Not Certified
Electric heat group (VRF)

Savings Relative to Base Case PH-2A: XL | 2017 | Certified
PH-2B: Medium | 2019 | “PH Like
90 | * PH-2C: Medium | 2019 | Pursuing Certification
PH-2D: Large | 2019 | Certified
80
70
60
w 50
L
-
’_
(as]
< 40
73
30
= 46
20 43 41
37
31
10
0
PRE 2003 BUILDING BASE CASE POST PH-1A (GAS) PH-1B (GAS) PH-2B PH-2C Pursuing PH PH-2D PH Certified PH-2A PH Certified PASSIVE HOUSE
2003 BUILDING Certification CURRENT TARGET

1. Post 2003 Building sample is made up of NYC buildings with at least one full year of consumption data and includes approximately 94% buildings with gas heating, 6% with electric heating.

2. PH-1A & PH-1B have gas heating and hot water. The remaining projects have electric heating (VRF)

3. PH current target based on PHI standard 38 kBtu/sf/yr. Ranges from 20 (model) upper 20’s-low 30s (25% gas + 75% electric fuel mix — typ. of gas DHW + elec heat) when building
commissioned.

SOURCE: PH2020 - NAPHN conference Affordable Housing Financing presentation, Jamie Bemis, Bright Power, Inc.
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THE RISE OF THE AFFORDABLE PASSIVE HOUSE

MAP Project EUI Compared to Code EUI

Source EUI
(kBTU/sf/yr)

120 —I

100 : ‘ I -

80 * .

40

20

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Code EVI Mean Source EUI MAP Projects MAP Project (Source EUI)

2021

» 20

2022

2023

2024

2025

SOURCE: Magnusson Architecture & Planning Presentation to NYPH — June 18, 2020.

www.naphnetwork.org
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PR Edmonton«
U.S. State GHG Emissions Targets
® EXECUTIVE TARGET Saskatoons
@ STATUTORY TARGET
® STATUTORY AND EXECUTIVE TARGETS Calgary®

Regina*

Winnipeg*

VANCOUVER*

Bismarcke

Pierres

California

( Des Moines«
Statutory and Executive Targets

California has a target of reaching net zero
carbon dioxide emissions by 2045, which
was set in 2018. The state also set a target
in 2005 to reduce GHG emissions 80% below
1990 levels by 2050. In 2006, the state
enacted a statutory target to reduce GHG SAN FRANCISCO
emissions to 1990 levels by 2020 and in
2016, it set a statutory target to reduce GHG
emissions 40% below 1990 levels by 2030.

NITED STATES

Oklahoma
City

LOS ANGELES)

Phoenix»

Dallas*

HOUSTON-
San Antonio*

Chihuahua*

MONTERREY*

Milwaukee =

CHICAGO*

Saint Louis*

Memphis*

TORONTO*

Detro

Cincinnati=

Nashville=

ATLANTA-

Cleveland*

Norfolk*

Montreal

Tampas

MIAMI «

AL

New York
Statutory Target

New York has statutory targets to reduce
GHG emissions 40% below 1990 levels by
2030 and no less than 85% below 1990
levels by 2050, which were enacted in 2019.
The targets also aim for net-zero GHG
emissions by 2050.

GHG EMISSIONS TARGETS:

ADOPTED AT THE STATE
LEVEL

VARY BY DATE

VARY BY LEVEL OF
ENFORCEMENT

SOURCE: https://lwww.c2es.org/document/greenhouse-gas-emissions-targets/

www.naphnetwork.org
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U.S. STATES CLEAN
ELECTRICITY
COMMITMENTS

M Enacted Legislation

M Executive Order

The IECC 2009 removes
several loopholes,

raising energy efficiency
standards by more than

15% compared to the 2006
edition of the code :

The 2012 IECC raises
energy efficiency
standards by
approximately 15%
over the 2009 edition
of the code

California
(50% by 2030)

Vermont
(75% by 2032)

Hawaii
(100% by 2045)

IECC approves gains in
energy efficiency of only

1% from the 2012 edition;
however, it established a new
Energy Rating Index (ERI)
compliance pathway giving
building professionals more
flexibility to achieve energy
efficiency

District of Columbia
(50% by 2032)

New York
(50% by 2030)

Oregon
(50% by 2040)

California
(100% by 2045)

New Jersey
(50% by 2030)

IECC approves gains in
energy efficiency of
~2% from the 2015 edition

Colorado
(100% by 2050*)

New York
(100% by 2040)

Maine

(100% by 2050)
Nevada

(100% by 2050)

Puerto Rico
(100% by 2050)

Maryland
(50% by 2030)

Washington
(100% by 2045)

New Mexico
(100% by 2045)

District of Columbia
(100% by 2032)

New Jersey
(100% by 2050)

Connecticut
(100% by 2040)

Virginia
(100% by 2050)

Wisconsin
(100% by 2050)

California Title 24-2019
becomes the first state
code in the country to
require solar panels and
nearly net zero levels

of energy consumption
in all new homes and
multifamily buildings

Carbon Neutral Buildings Roadmap

The New York State Energy Research and Development
Authority (NYSERDA) is playing a key role in the transition
to economy-wide carbon neutrality with the development
of a Carbon Neutral Buildings Roadmap (Roadmap) that
will be released in 2021. The Roadmap will assist the State
in achieving its goal of a carbon neutral economy by mid-
century. The Roadmap will provide direction to advance
low-carbon buildings that are highly replicable, achieve
superior energy performance, and are cost effective. One
of the critical steps to a carbon neutral future is to achieve
deep energy efficiency in buildings, with flexible and grid-
responsive loads supplied by rer ble electricity. The
clearest path today is built on full electrification of building
systems, though renewable fuels may also play a role.

The first iteration of the Roadmap will include a high-level
review of the State’s entire building stock, while focusing
a deeper analysis on four building sectors: single-family
homes, low- and mid-rise multifamily residential, low- and
mid-rise commercial office, and higher education.

NYSERDA develops
NYStretch, an above-

code standard providing
savings of ~12% over :
the 2020 New York State :
Energy Conservation
Construction Code

(NYSECC)

IECC approves gains in
energy efficiency of 10%
from the 2018 edition -
the second greatest
improvement in a decade

New York City Energy
Conservation Code
brought up to date with
the NYSECC and also
aligns with NYSERDA's
NYStretch

SOURCE: https://communityp.com/wp-content/uploads/2020/10/CPC_Financing_High-Performance_Guide_ WEB_10_15_2020.pdf

www.naphnetwork.org
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POLICY & THE SHIFTING SANDS OF CODE TARGETS

Network

CODE COMPLIANT BLDG

I\ PASSIVHAUS BLDG
8 S, i I
Zoning Code | (= PROGRAMMING L |
5 I
Local Design | == SCHEM. DESIGN [T
Regulations s !

Building Codes

DESIGN DEV. Permit_
- CONST. DOCS .
| [FRcTcon caresp—
Bldg.

CONSTRUCTION bkaom
Il

Energy Code/s I

Implementation &

! SITE VERIFICATION l

CERTIFICATION J Passive House

Passive House Institute

e

Development &
Construction

o3
c
S o
T ®
Q_L
DCD
o
(&)
o O
@)

SOURCE: https://www.c2es.org/document/greenhouse-gas-emissions-targets/ www.naphnetwork.org
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Goal : Cost
SR oA ® Effective
EQEIRGY ll\‘\‘ ASHRAE Energy
COMMISSION 1) Efﬁciency
INTERNATIONAL
CODE COUNCIL®
MOVING
TARGET =

NVELOPE \cLazING
7/
7/

N
LIGHTING N
N

AIR SEALING THERMAL BRIDGES

% C A % > Benchmark Building

H2019

’X‘ A 3-year update cycle

A No finite end goal

www.naphnetwork.org



PASSIVE HOUSE STANDARD STRUCTURE
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Passive House Structure:

@)
Q AIR SEALING
Passive House

Institute

Goal :

Hygiene
Ventilation

“A Passive House is a building, for which
thermal comfort (ISO 7730) can be
achieved solely by post-heating or post-
cooling of the fresh air mass, which is
required to achieve sufficient indoor air

quality conditions — without the need for
GLAZING dditional recirculati £ air.”
I THERMAL BRIDGES aaditional recircuiation or air.
/ 1/
/ ) i FIXED TARGETS
// | \i

ENVELOPE

LIGHTING \J

A Specific to each Building

A Revised periodically

NRRY,

A Defined targets & goals

Source: https://passipedia.org/basics/the passive_house - definition

www.naphnetwork.org
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Passive House and Typical Benchmark Energy code overlay:

(;
Passive House

Institute

W
AR
ARN

INTERNATIONAL
CODE COUNCIL

ASHRAE

(-r, CALIFORNIA
Q‘ " ENERGY
I 0 2k COMMISSION

AIR SEALING

THERMAL BRIDGES

)

\

GLAZING
4
7/

| \

| \

ENVELOPE

O
I
=

=

FIXED TARGET

%

MOVING
TARGET u

N
N
o
N

Goal :
Hygiene
Ventilation

Goal : Cost
Effective
Energy
Efficiency

www.naphnetwork.org
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POLICY PATTERNS: FOLLOW THE LEADERS!

Near Zero Energy Building strategy:
a succes story started from scratch in 2004

EXEMPLARY,
s¢

Evolution of energy consumption and greenhouse gas emissions in Brussels BU I LDI NG

— at constant climate- between 1990 and 2011
SUCCESS STORIES

[FROM BRUSSELS]

120%

Energy Consumption
1990 - 2010 : + 4%
1990 - 2004 : +15%
115% 2004 -2010: - 10%

110%

105%

o

-18% per
inhabitant

100%

95% GHG Emissions
1990 -2010: -7%
1990 - 2004 : +9%
2004-2011: - 11%

ldentified a clear end godl
Provided training & support to
industry to aim for that goal

85%838883888883‘88588
R S /N Promoted the front runners
___ Total energy consumption(GWh, __ Total greenhouse gas emissions (ktCO2eq) Population Employment Ig: Ch an g e d Th e Cco de ( once -I-h e

market was ready.)

90%

2010
2011
|
AW N —

Source: Brussels Environment, Joke Dockx www.naphnetwork.org




IS THERE PASSIVE-CENTRIC POLICY IN NORTH AMERICA®?
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D.P.U. 18-110-D.P.U. 18-119

CITY OF Jobs and careers [ 3-1-1 (& Guides . X X L Three-Year Plan 2019-2021
VANCOUVER Residential New Homes and Renovations Initiative October fé:hlz:;?
Page 44 of 209
[ Your About Parks, recreation,  Home, property, Peopleand  Streets and Doing 5
LSSl covernment Vancouver  and culture and development programs transportation  business Incentives
Incentives nt Details
e ——— prTp e ry——.: Subsidy Cost-share of Warme Und
| Find city information, services and more.. Feuchte Instationar or Passive
%P> Translate | v Text-Size House_Planmng Package
. . modeling costs or early
Home > Green Vancouver > Zero emissions buildings > Build a Passive House Housing Preservation & Development feasibility stud
feasibilitystudy |
Feam Incentive Architect, Design Team $/kWh and $/therm incentives
Green Vancouver . About Renter Owner Vendor Community Sec.8 Search Q en for projects achieving
b Greenest City Action . precertification and
Plan W Sustainabilty certification (if applicable)
o harrette Architect, Design Team Sustainability charrette
® Renewable City Action P H 3 S nability
Plan assive riouse incentive in cither
4 Zero emissions buildings Programming and Schematic
. or Design Development
Buil assive House { pong design phases, directed to
t Share )
Build talyst tool D
uilding catalyst tools About Passive House _ _ design team leafi _ _
Multi-family building S Print i i . ) ) ition Subsidy Owner Adder Pe{multl-famxly unit
energy resources and Passive House is a high performance building standard developed by the Passive House for achieving PHIUS or PHI
programs Institute (PHI) originally in 1990 and by the Passive House Institute US (PHIUS) in 2007. certification
b Zero Waste 2040 Buildings certified to Passive House standards reliably provide reduction in energy needed for ance Incentive* Owner $/kWh and $/therm incentives
heating and cooling of up to 90%, and up to 75% reduction in overall energy use, compared to for savings where projects are
P Climate Change R R existing buildings. It focuses on passive measures and building components such as insulation, erforming more efficient
Adaptation Strategy Bu ] |d a Poss|ve House airtightness and heat recovery to provide tenants with superior quality residences, while p 2
Climate Emergenc: increasing long term viability for building owners through lower utility bills. than the User Defined
Response oo H t t P 7 H tificati Residents benefit fi t indoor air qualty, d . Reference Home for the
ow to get Passive House certification esidents benefit from great indoor air quality, able and even P .
» Neighbourhood Energy 9 reduced energy bills and acoustically superior homes from reduced noise attenuation from reslde';mall‘por;lonmand Mass
Strate . o . neighbors and street noise. Save aseline Ior the
9y Passive House certification is a quality assurance process commercial spaces.

b How we are greening
City operations

determines whether a project meets all of the requiremen|
Passive House standard.

It confirms that the building has been designed to achieve
of occupant comfort and energy performance.

The primary criteria for achieving Passive House certificat

+ Space Heat Demand: Maximum 15 kWh/mZa or heatin
maximum 10 W/m?

Air Tightness: Maximum 0.6 ACH @ 50 Pa (pressurizing
depressurizing)

HPD Passive House Projects

HPD has completed a number of Passive House projects and have many others under
construction or in development. See some of our built projects below.

Knickerbocker Commons

Beach Green Dunes HANAC Corona Senior

Residence

Total Primary Energy Renewable (PER): Maximum 60 kWh/m?a

Learn more about the Passive House standard [4' and certification

process 4.

City of Vancouver General Info:

https://vancouver.ca/green-vancouver/build-a-passive-house.aspx

actively working to include infiltration incentives for High Risc buildings to betier quantify performance savings. The PAs and
it to chungig te proces by whic svings ar caised 0 be 8 mors whole buiking peformunce besd wprouch fr the

$offer. The PAs and DOER will work ith EM&V Passive House certification modcling
ify savings.

¢ Coordination

working group of residential and commercial sector experts from each Program

rator collaborate to oversee the Low-Rise and Master-Metered/High-Rise
1tation strategies with the statewide lead vendor. The lead vendor provides the direct field
atation.

ible for developing and deploying training,

4

he lead vendor is

and

~ outreach efforts, as well as tracking and reporting program activity to each Program Administrator.
The lead vendor has pnm:lpa] responsnblllty for recruiting and enrolling projects. Many Program

NYC General Info:

https://www1.nyc.gov/site/hpd/develope

rs/passive-house.page

British Columbia,
CANADA

1 account rep: ives and field

1 that also help

support project recruitment and maintain relationships with the target market and allies. HERS
raters, as noted above, play a key role in the Low-Rise path for recruiting and enrolling projects.

MassSave Program:

4 http://ma-eeac.org/wordpress/wp-

content/uploads/Exh.-1-Final-Plan-10-

mass save

31-18-With-Appendices-no-bulk.pdf

NEW YORK STATE

MASSACHUSETTS

STATES:

Washington State —
accepts PHPP

CITIES:

NYC includes Passive
House city-owned
affordable housing
Minneapolis, MN
dabbling...

Monterey, CA
dabbling...

www.naphnetwork.org
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AND WHY NOT DO THE SAME FOR POLICY?!

WHY NOT UTILIZE PH TO DRIVE HIGH PERFORMANCE BUILDING PRODUCTS...? f\
—)

07
Passive House

Institute

e

FRESH AIR VENTILATION SYSTEM REDUCES
DUST AND ALLERGENS

<o, 1emperate CEmate

°)
\6:
phB e
CERTIFIED CERTIFIED CERTIFIED
COMPONENT COMPONENT COMPONENT

Passive House Institute

LEARN MORE: https://passivehouse.com/03_certification/01_certification_components/02_certification_criteria/02_certification_criteria.htm www.naphnetwork.org




Nnapnn

North American
Passive House
Network

NEW PASSIVHAUS PRODUCTS FROM NORTH AMERICA

AT

VENTACITYSYSTEMS

Making Buildings Healthy - Efficient - Smarter

ecocor

sheltenr evolved.

CASCADIA (R

WINDQWS & DOORS -~

" G Bg!kggmﬁmf “' il L [FAN = Everything else we
A T L Ui | IMPORT!

www.naphnetwork.org
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PHPP + RHINO . IDF2PH | Piece 1: Rhino PHPP Objects

¥ DD

WEBINAR BY ED MAY
I N T Ro D U CT I O N : V \ ” A :~ Component . Thermal

NEW SOFTWARE

5 A Windows Surfaces TFA Rooms - DHW
Libraries Bridges

IDF2PH | Piece 2: HB PHPP Objects
NYPH

TRAINING =8 |K$ E@ SEOQ| [hs @ =
O~ S Wi {4 E2
Model PHPP Objects such as Convert IDF to PHPP
Windows, Surfaces, HRV, DHW and Write to Excel

Y

Rhinoceros

IDF2PH | Piece 3: IDF-->PHPP Exporter. " .

To

Building assembly description group Assigned to groug
| 32
33 Prokected building foot otpr
- — 34 ated floor area
i

V/Extcrcr door | 7 Extenpr door

Floor 1 Floor slab / Basement ce
41

New PHPP Tools for Rhino New PHPP Tools for Honeybee A New IDF->PHPP Exporter

Developer: Ed May, Bldgtyp, Inc.
Download at: http://www.idf2ph.com/

www.naphnetwork.org
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Energy use per capita

Annual average per capita energy consumption is measured in kilowatt-hours per person per year.

Our World
in Data

Canada

80,000 kWh United States

Finland
Australie
o

60,000 kWh South Koree
New Zealand
‘ Netherlands
Germany
Austria
France
Japan
Switzerland
Ireland

40,000 kWh

Italy

China
World
Brazil

Egypt

India

Eritrea

0 kWh — - Guinea-Bissau

1960 1970 1980 1990 2000 2010 2015

Source: International Energy Agency (IEA) via The World Bank OurWorldInData.org/energy-production-and-changing-energy-sources/ ¢ CC BY

20,000 kWh

J
Certified

Passive House

PROJECTS

Passive House Institute

o

SOURCE: https://www.c2es.org/document/greenhouse-gas-emissions-targets/

www.naphnetwork.org
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OPTIONS m SUPPLY

0 Shaded/Green 90% Source
Roofs Energy 'I
) Reduced
On-Site

7
33

Renewables

u— A A7

(More)

Off-Site
Renewables

M
ﬁ Passive . L)
) 2 House Inside Q /,/ -
// :/ / ///\\ N~
[\ A /[/ P
o . . / ] ‘\ \\ / ‘1’,
Copyright © 2019 NAPHN based on illustrations by B.Barry Non-Renewable % N —="

Thank You

bronwyn@naphnetwork.org

www.naphnetwork.org
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A HEALTHY & GREEN
FUTURE
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