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Why Passive House for Multifamily
Affordable Housing?

|
The Passive House Building Standard
is
The Smartest Path to a Real Net Zero,
Decarbonized, Healthy and
Comfortable built environment
THE 5 BASIC PRINCIPLES OF PASSIVE HOUSE
|
e ol e 1. Climate Specific Insulation Levels
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R s \‘ 2. Thermal Bridge Free Construction
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- [ﬁ-"a’]-l j 3. High Performance Windows
/_, { U = :ﬂl} 4. Extreme Airtightness
The five basic principles 5. High Efficiency Heat/Energy
of Passivhaus Recovery Ventilation




MINIMIZE LOSS:
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BAD = high heat loss + risk of
conden:
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AIR BARRIER | VCL| WRB MATERIAL

EMBLY

Infilration: 1 inzhole = 30 quarts of water

Diffusion: 4'x8' sheet of drywall (4608 in2) = 1/3 quart of water

One Heafing Season {indoors @ 70°F. 40% Relative Humidity)
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= “Out Slowly™

“In Quickly™ St S
(Infitration) = (Diffusion)
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Why Passive House for Multifamily

The
Evidence

Affordable Housing?
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wegowise Total energy use in Btu/ft2
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Cathedral Square Buildings
Passive House Elm Place only 2%
additional cost
But 40% less energy demand

Source: Cathedral Square

vemnont 68% less energy. for heating/cooling

possive rovie

than a VT 2020 Stretch Code building

SITE EUI 30.7

30 Seniot Units

ASHP Heat & Cool
Gas DHW
Balanced Ventilation

Teething Issue:
ASHP were replaced
EVT monitoring and sees areas
for further improvement

Specilic MF and senior
challenges that we will see

Factors Affecting
Performance

- HRV efficiency
- Oversized HPs
- Senior Occupancy
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When last we lsh ouc be:
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ENERGY SAVINGS ARE SIGNIFICANT

65% Recovery 85% Recovery

5,667 BTU/Hour 2,430 BTU/Hour

vermont

pasive fovie

Fresh Air Contribution to
Heating Load at 500 CFM

20% INCREASE IN

EFFICIENCY
TRANSLATES TO
MORE THAN 50%
REDUCTION IN

ENERGY USE




Relevance of Passive House High Efficiency Balance Venfilation
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Project Pre-conversion | Code Minimum Post- Pre- Code toPost- | Pre-conversion
HVAC EUI HVAC EUI i 10 Post-
HVAC EUI Code HVAC = HVAC Savings |  conversion
(Btu/sqft) (Btu/ sqft) . N
@ursan Savings HVAC Savings
Law Office 460 446 123 10% 73% s
Pizza Restaurant 322 277 159 14% 43% 51%
Government District 331 269 7 18% 7%
Office™
utility District Office 604 551 370 £ 33% 39%
Airport Terminal 177 873 13 26% 85% )
Building
Government 667 37 153 52% 52%
Dormitories (4)
Seattle Office 314 2 L 69%
Restaurant 289 239 65 7% 73% 77

Percent HVAC savings for each of the three modeled cases — Average 68% reduction of EUI — Source: Northwest Energy Efficiency Alliance

Twin Pines Housing —West Lebanon NH
Maclay Architects — Waitsfield VT

|
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cers Iwin-Pines Hoosmg -~ —
AREA: 2_7_,000 sf ENERGY INTENSITY: 25 kBTU/sf-yr (modeled)
Net Positive Energy Air Infiltration: 0.044 cfm50/sf (actual)
©emon ILFI Net Zero Energy Solar PV array size: 180 kW
= ez PHIUS Certified COMPLETION: 2019
Performance: Bristol Commons, Taunton 2014
16 Affordable 2-8 unit “stealth passive all electric”
Heating Energy/sq. ft. 78% less than LEED Gold
— Townhouses
—
—
—
_—
—
prmm—
Soure:MA Clean nergy Center
=~ passeroie  New Ecology Study excerpt. 5 Years of performance monitoring reports available.
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Passive House
Multifamily Incentives

* 100% of feasibility study cost up to $5,000
e 75% of PH modeling cost up to $20,000

ma SS save $3,000 per unit for PH certification

Savings through energy efficiency

Current PH Enrollment Stats

= 116 buildings enrolled for PH incentives
= Represents 6,500+ units
= 70 buildings have completed PH feasibility studies

Passive House Education
»PH Lunch & Learns/Workshops: 59
»Total Attendees: 2,497
»PHIUS/ PHI Accreditation Reimbursements: 107

»See phmass.org video library for free recordings




Efficiency VT’s Multifamily Incentives for the

Passive House Standard
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Base

$2,700 per apartment (includes VGS portion in VGS
territory)

Energy modeling for

50% of modeling cost (up to $5,000} if conducted early

commissioning

building in support of integrated design process; must include
EVT Energy Consultant in process
" - P
Thermal Shell 50% of commissioning cost (up to $5,000) if air leakage

target is 0.10 cfm50/sqft. exterior building shell area or
less

Passive House

Additional $300 per unit incentive for successful
Passive House certification

posive hovie

What are the biggest
incremental costs?

* Much better ventilation

« Efforts to reduce thermal bridging

* Shading features

« Higher level of construction verification

Heating and Cooling Equipment Cost Decrease:
* 6 out of 8 projects have significantly lower size and
cost for heating and cooling equipment

* Window premium coming way down. In some cases,
cost neutral

2020 EVI

PH Performance: Distillery, Boston 2020

129 Uses 63% less energy per sq. ft. than median new multifamily in Boston
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Data from Boston Energy

built since 2010; Cross checked for LEED certification; Credit to Jayne Lino, MassCEC




PH Performance: Philadelphia 2019 Affordable

57% less energy per sq. ft. than Median Code Built
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Data from Philadelphia Energy Disclosure 2019 cross checked for LIHTC multifamily; Credit to Green Building United, Katie Bartolotta

2019 Energy per sq. ft (EUI)
2
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PH Performance 2019: Gilford Village Knowles Ill, NH

PH uses 49% less energy per sq. ft. than Gilford Village Knowles Il LEED built 2008
(same building, different standard)
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il Gilford Village Knolls 11l (Passive Gilford Village Knolls II (LEED) | A
House-solar not included) .
Grphic 2 . oy usage data endingin 2019)
New Hampshire Affordable Multifamily
49% less energy per sq. ft than Median LEED
o Gilford Village Knolls II,
& 49.2
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Graphic representation of study by Resilient Building Group (2021), New Construction 2006+, LIHTC
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Why Passive House for Multifamily
Affordable Housing?
[
Kaplan Thompson Prototype
to deploy i Itiple locati
- o deploy in multiple locations
Dakota
Partners
Passive
House
Prototype
e GROUND FLOOR PLAN
Kaplan Thompson Prototype
to deploy i Itiple locati
- o deploy in multiple locations

.
Dakota Partners f’ :? g

Oak Tree Village [ /
Griswold CT




Kaplan Thompson Prototype

to deploy in multiple locations

Dakota Partners §#i#
Cedar Point
Newington CT

4/26/2022

Kaplan Thompson Prototype

to deploy in multiple locations
- ploy p

Dakota Partners
Oak Tree Village
Griswold CT

Kaplan Thompson Prototype
t loy i ltiple locati
- o deploy in multiple locations
B PASSIVE HOUSE AT SCALE

akota

Partners Qak Tree Village CT: 144 units
Passive

House Cedar Pointe, CT: 108 units

Eretotype Friar’s Court, NH: 81 units

Goffstown, NH: 48 units

s m Total: 381 units




Ventilation is the key component
[ s

oenwalized or ROOFTOP OR CORRIDOR
Ventiation VENTILATION SYSTEMS
+ VENTACITY
« SEMCO
« TEMPEFF
+ RENEWAIRE
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Ventilation is the key component
of Passive House design

Air sealing + Ventilation before Insulation
e

PASSIVE HOUSE Heating demand ~/
specifc: 492 KB/tyr 2

CODE AIR TIGHTNESS

Heating demand

specific: 9.14 kBtulfttyr X
BATH FAN Heating demand x
“VENTILATION” specific: 21.12 kBtu/ftlyr «
ALL THE INSULATION  Heating demand .
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The IECC Prescription Shortfall

WALLS: R-20 + R-12 CONTINUOUS WALLS: R-20 + R-3.8 CONTINUOUS
ROOF: R-49 OR R-L46 CONTINUOUS ROOF: R-49 OR R-30 CONTINUOUS

SLAB: R-12 conminuous SLAB:  R-20 36° VERT OR HORZ ONLY

Kaplan-Thompson Architects forZone 5

a PASSIVE HOUSE INSULATION LEVELS a IECC § ZONE 6 INSULATION LEVELS

Elm Place — Milton VT
Ext Wall R-37 (5.5" Fiberglass HD + 3" Polyiso)
Roof R-70 (13" Fiberglass HD + 6.5" Sprayfoam)
Slab R-21 (4" XPS)
Garage Ceiling R-56 (14" Fiberglass HD)
Below Grade Elevator Wall R-49 (9.5" XPS)
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Heating and Cooling
for MF Passive House design

AIR SOURCE HEAT PUMPS

refrigerant
distribution
manifold/controlier

o r—r

" refrigeration | —
tubing |

Net Zero
A WORLI
VENTILATION INDUSTRY

INT FLATS HEIGHTS RETROBHT. =

Philadelphia, PA | Onionflatsfor™
28 aparh. with 28 PentaCare V1 2uni

ot
R E IN THE

Ventilation, Heating, Cooling & Dehumidification
all in one for MF Passive House design

Under Construction
Three multifamily
71 Apartments

71 Minotair units

Evernorth VT
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Why Passive House e
The state of our Neighbors - Somerville MA

Review stages for Net Zero
Ready - PHIUS path

1. Applying for Certificate of Zoning Compliance
= PHIUS contract & paid fee
= Design narrative
2. Applying for Building Permit
= |dentify PHIUS rater/verifier
= Submit at least 2" round of comments from PHIUS
3. Applying for Certificate of Occupancy
= Copy of full certification or
= PHIUS Pre-certification letter and evidence project is in
final certification review queue
4. One Year After Occupancy
= PHIUS certification certificate

Source: City of Sommerville MA

SustainaVille

Why Passive House o
The state of our Neighbors — New York City

Local Law 97

2019 New York City
Climate Mobilization Act:
A Pathway to Passive House

Lkocal Law 97 s like Passive House, because it gives you ainumber to hit and
9 youing_?d to*simply” hit the number.

"
And while it’s true Passive House was not mentioned by name in the law, the
energy numbers were Passive House numbers.

Why Passive House vemart

The state of our Neighbors — New York Cit: o e
Monadnock - Fassive House Biperience

Comall Tech

Mo Il 561

1240 Metcalf Ave 256,063 Completed

425 Grand Concourse 310,788 Under Construction

Betances V' 120764 Under Consiuction

Vital Brookdale 176975 Under Comswuction
ilding ARB. 248,733 i

Total GSF 1548954

Source: Monadnock Construction, Inc.
B racs
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The

conditioners

We are bringing it to the Tropic’s
Hot and Humid Climate

cooling conundrum

“ Global energy demand from air

is expected to triple by 2050,

requiring new electricity capacity the equivalent
to the combined electricity capacity of the United
States, the EU and Japan today”

“ The global stock of air conditioners in

buildings wi

I grow to 5.6 billion by 2050, up

from 1.6 bill

on today — which amounts to 10

new ACs sold every second for the next 30

vermont _

pasive hovie

years...” Sure T 2018 Iraons Enay Agorcy ot

The Future of Cooli
tps:/wwiea.orgireports ihe-future-of-<ooing
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We are bringing it to the Tropic’s

Guacamuyas

Hot and Humid Climate

Shading Strategy Foundation Insulation
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