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Agenda
• Speaker introductions & review what we’ll cover

• Project context & goals

• Strategies & prioritization

• Phius strategies & implementation

• Results

• Lessons learned

• Q & A with discussion
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Session Speakers
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Learning Objectives
1. Learn real world, design and field based lessons from two successful Phius 

REVIVE historic building renovation projects that can be applied to attendee’s 
businesses.

2. Discover challenges and opportunities that are unique to Phius REVIVE projects 
vs. new construction Phius standards.

3. Define project communications and coordination strategies that lead to the 
achievement of the Phius REVIVE standard in older buildings to be renovated.

4. Understand that the Phius REVIVE standard can be achieved with older, more 
historic buildings with thoughtful planning and care during design and 
construction.
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Air Sealing the 
Envelope & CarbonProject Context & Goals
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Two Historic Structures To Be Renovated at 
Harvard University 
• Add housing units for graduate students and faculty

• Build sustainable housing that is better for residents and the environment
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13 Kirkland Place, Cambridge MA5 Sacramento Street, Cambridge MA
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5 Sacramento Street Pre Renovation
• Built in 1891

• Queen Anne Victorian

• Renowned local architect 
George Fogerty

• 9,260 square feet

• Wood frame construction

• Used as a healthcare clinic prior 
to renovation

• Goal: renovate to include 5 units
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5 Sacramento Street
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5 Sacramento Street Renovation Plans
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Images courtesy of Kelly Boucher Architecture
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13 Kirkland Place Pre Renovation
• Built in 1856 as a 2 story, 14 room 

single family home

• Expanded in early 1900’s

• Bracketed Italianate

• By Isaac Cutler

• 5,386 square feet

• Wood frame construction

• Used as a 3 unit residential building 
prior to renovation

• Goal: renovate to include 4 units
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13 Kirkland Place
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13 Kirkland Place Renovation Plans
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Images courtesy of Kelly Boucher Architecture
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Project Details
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Project Details/Info 5 Sacramento Street 13 Kirkland Place
Location Cambridge, MA Cambridge, MA

Climate Zone 5A-Cool-Humid 5A-Cool-Humid

Building Type Multifamily Multifamily

Project Type Retrofit Retrofit

# of Stories 4 4

# of Units 5 4
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Harvard Sustainability Standards
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Achieve 2 Ambitious Sustainability Certifications
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International Living Future Institute
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Phius Core REVIVE 2021 
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• 1st Question: Can we do Phius REVIVE 
2024?

• 2nd Question: What does LBC Core 
require that aligns with Phius reqs?

• 3rd Question: Can we meet Phius 
2021? What are hurdles?

• 3rd Question: Can we do this cost-
effectively? How?
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Air Sealing the 
Envelope & CarbonStrategies & Prioritization
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Passive Building Strategy Development
• Phius Verifier involved in passive building strategy and how that might affect air 

tightness

• Due to historic preservation requirements, exterior envelope would need to be 
improved from the inside

• A second wood stud wall was built inside the exterior wall with separation and 
staggered joints

• Closed cell spray foam to be applied to walls and roof

• AeroBarrier air sealing to be applied after spray foam installed, complemented by 
targeted manual air sealing
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Improving the Envelope From the Inside
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Before New “Interior Wall”

After New “Interior Wall” Framed

Photos courtesy of Mark Newey, Phius Verifier
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Maintain a Thermal Break With New Framing
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Photos courtesy of Mark Newey, Phius Verifier
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HVAC Systems

Individual control 
required for each 
bedroom
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Air Sealing the 
Envelope & CarbonPhius Strategies and Implementation
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Passive Building Principles: AIR CONTROL

21

42 – 154 CFM

0.36 W/ CFM
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Passive Building Principles: RADIATION CONTROL
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Passive Building Principles: RADIATION CONTROL
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Passive Building Principles: RADIATION CONTROL
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Passive Building Principles: MOISTURE CONTROL
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Passive Building Principles: THERMAL CONTROL
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• EXISTING STRUCTURE LEFT IN PLACE
• CLOSED CELL SPRAY FOAM 

INSULATION IN CAVITIES
• ADDITIONAL RIGID FOAM UTILIZED 

ON SOME ASSEMBLIES 

ENCLOSURE  5 SAC 13 KP
• WALLS:  R-35 R-35
• FLOOR:  R-40 R-58
• ROOF:  R-60 R-60
• WINDOWS:  U-0.16 U-0.15



© 2025 Aeroseal LLC & Thornton Tomasetti

Passive Building Principles: THERMAL CONTROL
• ????

27



© 2025 Aeroseal LLC & Thornton Tomasetti

Passive Building Principles: THERMAL CONTROL
• ????
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Passive Building Principles: AIR CONTROL
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Thermal Insulation
• Closed cell spray foam was installed in 

exterior wall and roof

• Installation was challenging in terms of 
getting proper depth and coverage

• There were many locations where 
spray foam had to stop due to framing 
blockages

• Can still be leakage paths between 
spray foam and wood studs
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This Photo by Unknown Author is licensed under CC BY

Photos courtesy of Mark Newey, Phius Verifier

https://www.flickr.com/photos/30585638@N07/6804316372
https://creativecommons.org/licenses/by/3.0/
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AeroBarrier Air Sealing Application
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Air Barrier

AeroBarrier Being Installed in a 2 BR Apartment 
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Air Sealing the Exterior Envelope: Seal Progression

• AeroBarrier applied after 
closed cell spray foam in place

• Didn’t know real leakage until 
foam installed due to sheathing 
gaps

• AeroBarrier seals exterior 
envelope & achieves air 
leakage goal

• Issues with contractor run 
blower door tests

32

CONSTRUCTION
FINAL

BLOWER
DOOR

• AeroBarrier compartmentalizes 
individual apartment units, 
achieving air leakage goal for 
each unit

• 6-9 months later, contractor is 
failing final whole building 
blower door tests

• Potential causes were new 
penetrations & framing 
shrinkage over the winter

• AeroBarrier called back to job 
sites for additional sealing

• Contractor decides to try 
targeted AeroBarrier sealing at 5 
Sacramento St. without success

• AeroBarrier seals whole building 
exterior envelope again & 
achieves air leakage goal
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Air Sealing the Exterior Envelope: Seal Images
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AeroBarrier Set Up Outside Prep Work Inside for Finished Unit AeroBarrier Laptop Screen During Seal



© 2025 Aeroseal LLC & Thornton Tomasetti

Air Sealing For Compartmentalization
• Compartmentalization was complex due to:

‒ Demising walls and floors that didn’t line up 
with the framing and structural system

‒ Floor system also a challenge due to a lot of 
wires, pipes, and ducts fit below the floor

• Contractor experienced difficulty with 
manual air sealing between units

• AeroBarrier application met 
compartmentalization leakage 
requirements in one seal per unit 
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Photos courtesy of Mark Newey, Phius Verifier
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Air Sealing the 
Envelope & CarbonResults
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5 Sacramento Street After Renovation
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13 Kirkland Place After Renovation
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Phius Core REVIVE 2021 Achieved
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Air Leakage Results: Final Envelope Sealing Reports
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13 Kirkland Place5 Sacramento Street
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Final Details & Air Leakage Results
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Project Details/Information 5 Sacramento Street 13 Kirkland Place

Location Cambridge, MA Cambridge, MA

Climate Zone 5A-Cool-Humid 5A-Cool-Humid

Building Type Multifamily Multifamily

Project Type Retrofit Retrofit

# of Stories 4 4

# of Units 5 4

Phius Program Ver. Achieved Phius CORE REVIVE 2021 Phius CORE REVIVE 2021

Interior Conditioned SF 5968 3618

All Electric? Yes Yes

Air Leakage Achieved 0.05 CFM50/SF 0.054 CFM50/SF
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Final WUFI Results
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Air Sealing the 
Envelope & CarbonLessons Learned
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Lessons Learned: 1800’s Phius Retrofits 
• Frequent blower door tests by the contractor is good, but need to ensure they are 

properly trained on using the blower door equipment

• Conduct more field investigation of existing conditions before design and construction 
documents are completed to eliminate surprises during construction

• Include more exterior envelope details in the construction documents

• Consider applying AeroBarrier prior to the spray foam insulation to seal against exterior 
sheathing and thus identify earlier any existing exterior envelope issues

• If semi-conditioned basement is not in Phius enclosure, it still needs to be ventilated, 
however spaces outside Phius boundary should not share ventilation with Phius space. 
Design layout of ventilation system with ease of balancing and testing in mind!

• Improve communication between contractor, passive house professionals, and air sealing 
subcontractors

• Others??
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Air Sealing the 
Envelope & CarbonQuestions & Answers/Discussion
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Questions/Discussion
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Thank You!
Prudence Ferreira
VP Sustainability + Resilience:
Passive Building Lead
Thornton Tomasetti
pferreira@thorntontomasetti.com

Bill Shadid
Business Development Leader:
Architects & Engineers
Aeroseal (AeroBarrier)
bill.shadid@aeroseal.com 
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