
4/26/2022

1

Why Passive House for Multifamily
Affordable Housing?

www.eplusbuildings.com

Energy Efficient Buildings

PHRC
April 28, 2022

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

1. Climate Specific Insulation Levels

2. Thermal Bridge Free Construction

3. High Performance Windows

4. Extreme Airtightness

5. High Efficiency Heat/Energy
Recovery Ventilation
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Source: Building Science Corp.

Why Passive House for Multifamily
Affordable Housing?

The 
Evidence



4/26/2022

3

68% less energy for heating/cooling
than a VT 2020 Stretch Code building

Cathedral Square Buildings
Passive House Elm Place only 2% 

additional cost
But 40% less energy demand

Wright House
2014

Elm Place
2017

Source: Cathedral Square

Total energy use in Btu/ft2

Factors Affecting 
Performance

- HRV efficiency
- Oversized HPs
- Senior Occupancy

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

Relevance of Passive House High Efficiency Balance Ventilation

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

AREA: 27,000 sf
Net Positive Energy
ILFI Net Zero Energy
PHIUS Certified

ENERGY INTENSITY: 25 kBTU/sf-yr (modeled)
Air Infiltration: 0.044 cfm50/sf (actual)
Solar PV array size: 180 kW

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 

New Ecology Study excerpt.  5 Years of performance monitoring reports available. 

Source: MA Clean Energy Center
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Cambridge Finch 1.4% Mattapan Station 2%

Hanson Village 2.6%

Harbor Village 1.8%

Old Colony 2.8%

Incremental Cost of Achieving Passive House Standard 

North Commons 4%

Kenzi 1%

Passive House 
Multifamily Incentives

• 100% of feasibility study cost up to $5,000 
• 75% of PH modeling cost up to $20,000
• $3,000 per unit for PH certification

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



4/26/2022

6

Efficiency VT’s Multifamily Incentives for the
Passive House Standard

Base
$2,700 per apartment (includes VGS portion in VGS 

territory)

Energy modeling for 
building

50% of modeling cost (up to $5,000} if conducted early 
in support of integrated design process; must include 

EVT Energy Consultant in process

Thermal Shell 
commissioning

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

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

PH Performance: Distillery, Boston 2020
Uses 63% less energy per sq. ft. than median new multifamily in Boston

Data from Boston Energy Disclosure 2020 sorted for new construction multifamily built since 2010;  Cross checked for LEED certification;  Credit to Jayne Lino, MassCEC
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Passive House LEED Code Median

PH Performance: Philadelphia 2019 Affordable
57% less energy per sq. ft. than Median Code Built

Data from Philadelphia Energy Disclosure 2019 cross checked for LIHTC multifamily;  Credit to Green Building United, Katie Bartolotta

PH Performance 2019:  Gilford Village Knowles III, NH
PH uses 49% less energy per sq. ft. than Gilford Village Knowles II LEED built 2008 

(same building, different standard)  

Graphic representation of study by Resilient Building Group (2020 Report of average 3 year energy usage data ending in 2019)
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New Hampshire Affordable Multifamily
49% less energy per sq. ft than Median LEED

Passive House LEED Code Median
Graphic representation of study by Resilient Building Group (2021), New Construction 2006+, LIHTC
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Why Passive House for Multifamily
Affordable Housing?

The How

Kaplan Thompson Prototype
to deploy in multiple locations

Kaplan Thompson Prototype
to deploy in multiple locations

Dakota Partners
Oak Tree Village

Griswold CT
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Kaplan Thompson Prototype
to deploy in multiple locations

Dakota Partners
Cedar Point

Newington CT

Kaplan Thompson Prototype
to deploy in multiple locations

Dakota Partners
Oak Tree Village

Griswold CT

Kaplan Thompson Prototype
to deploy in multiple locations
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Ventilation is the key component

Centralized or
Semi-Centralized

Ventilation

Ventilation is the key component
of Passive House design

Photo: Kaplan-Thompson Architects

Centralized or
Semi-Centralized

Ventilation

Air sealing + Ventilation before Insulation

Source: Kaplan-Thompson Architects
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The IECC Prescription Shortfall

Kaplan-Thompson Architects for Zone 5

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)

Heating and Cooling
for MF Passive House design

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

Net Zero Positive+ Ventilation©
A WORLD PREMIERE IN THE 

VENTILATION INDUSTRY

FRONT FLATS
Philadelphia, PA | Onionflats.com
28 apart. with 28 PentaCare V12 units

SALEM HEIGHTS RETROFIT
Salem, MA | Poah.org
283 apart. with 283 PentaCare V12 units

Photo: Onion Flats

Evernorth VT
Under Construction
Three multifamily
71 Apartments
71 Minotair units

Size: 25,000 Ft2

Cost: $4.5 million
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Why Passive House
The state of our Neighbors - Somerville MA

Source: City of Sommerville MA 

Local Law 97
2019 New York City 

Climate Mobilization Act:
A Pathway to Passive House

Why Passive House
The state of our Neighbors – New York City

Local Law 97, is like Passive House, because it gives you a number to hit and 
you need 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.Source: NAPHN 

Why Passive House
The state of our Neighbors – New York City

Source: Monadnock Construction, Inc. 
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We are bringing it to the Tropic’s
Hot and Humid Climate

The cooling conundrum
“ Global energy demand from air 
conditioners 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 will grow to 5.6 billion by 2050, up 
from 1.6 billion today – which amounts to 10 
new ACs sold every second for the next 30 

years…” Source: The 2018 International Energy Agency report
“The Future of Cooling” 
https://www.iea.org/reports/the-future-of-cooling

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

Deg. F 1 2 3 4 5 6 7 8 9 10 11 12

Ambient 80.6 80.6 81.1 82.2 83.1 83.5 83.1 83.5 83.5 82.8 82.4 81.9
Dewpoint 74.1 73.6 74.3 75.7 77.2 77.4 77.0 77.4 77.2 76.8 76.6 75.6

Daily temp. variation (Fo) 9.5

Shading Strategy              Foundation Insulation

Puerto Madero – Cartagena - Colombia


