
Additional Resources

 Criteria for Buildings: Passive House - EnerPHit - PHI Low Energy 
Building – March 2023

 Criteria: 2.1 Passive House Standard

https://www.3c-ren.org/wp-content/uploads/2024/04/03_building_criteria_ip_en.10c.pdf
https://www.3c-ren.org/wp-content/uploads/2024/04/03_building_criteria_ip_en.10c.pdf
https://www.3c-ren.org/wp-content/uploads/2024/04/PH-Criteria.pdf


We will be starting soon!
Thanks for joining us



Introduction to Passive House 
Standard
Steve Mann – The Passive House Network and Home 
Energy Services
April 2, 2024



• Please be sure your full name is 
displayed

• Please mute upon joining

• Use "Chat“ box to share questions or 
comments

• Under "Participant" select "Raise Hand" 
to share a question or comment 
verbally

• The session may be recorded and 
posted to 3C-REN's on-demand page. 
Feel free to ask questions via the chat 
and keep video off if you want to 
remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 
Regional Energy Network

 Three counties working together to improve 
energy efficiency in the region

 Services for –

 Building Professionals: industry events, training, 
and energy code compliance support

 Households: free and discounted home upgrades

 Funded by ratepayer dollars that 3C-REN 
returns to the region 



 Serves all building professionals
 Three services –

 Energy Code Coach
 Training and Support
 Regional Forums

 Makes the Energy Code easy to follow

Event Registration:
3c-ren.org/events

Energy Code Coach:
3c-ren.org/codes
805.781.1201



 Serves current and prospective building 
professionals

 Expert instruction:
 Technical skills
 Soft skills

 Helps workers to thrive in an evolving 
industry

Event Registration:
3c-ren.org/events



Multifamily (5+ units)
 No cost technical assistance
 Rebates up to $750/apartment plus additional 

rebates for specialty measures like heat pumps
Single Family (up to 4 units)
 Sign up to participate!
 Get paid for the metered energy savings of 

your customers

Enrollment:
3C-REN.org/contractor-participation
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Introduction to Passive House

Pa s s ive  
Hous e

An int roduct ion to

College of the Atlantic, Maine | OPAL Architecture
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The Network Global Knowledge. Regional Context. Local Applications
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Agenda

1. Why Passive House?
2. What’s the logic?
3. The methodology
4. The Tools
5. More Examples

Waring School, Massachusetts, Opal Architecture



Why Passive House?
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“Building is not a neutral act.”

90% time indoors
40% global emissions
>Unreliable
>Expensive
>Unhealthy
>Exacerbate inequality
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With growing extremes, it starts with occupants

We have two kinds of buildings:
Those that are prepared for climate change, and 
those that are not.

Build your future.
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Universal wants…Fundamental performance

● Comfort
● Zero Emissions
● Healthy
● Cost Effective 
● Resilience
● Safety
● Sustainable
● Lower Risk
● Beauty

- Passive House
Vermont Artists Lodging, Ryall Sheridan Architects

Realization: efficiency underlies what we value most.
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Empower architecture to drive performance

It’s the enclosure

It’s not the  sys tems

Re-engage fundamentals

Empower building  e lements

Empower de ta ils

Empower a rchitects /te am

Empower builde rs

Garment Factory, Sri LankaHome, Minneapolis
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Empower electrification: “crush the heating demand”
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Empowers Embodied Carbon Reductions

The PHN PHribbon: calculate total cradle -to -grave building carbon emissions,
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Works with Codes & Other Standards

Winthrop Center, Boston
Certifications: Passive House, LEED Platinum, Well



What’s the logic?
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Precursors of Passive House

Vernacular, China Fridtjof Nansen's polar 
ship, the “Fram”, 1893

DTH zero-energy house, 
Denmark, 1973

The Philips 
Experimental House, 
Germany, 1974

Illinois Lo-Cal 
House, Wayne Shick, 

US 1976

Saskatchewan 
Conservation 
House w/ Harold 
Orr, Canada 1977



www.passivehousenetwork.orgIntroduction to Passive House

First Passive House, 1990

Darmstadt, Germany
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How we use fundamental elements matters

“I was working as a physicist. I read that the 
construction industry had experimented with 
adding insulation to new buildings and that 
energy consumption had failed to reduce. This 
offended me – it was counter to the basic laws 
of physics. I knew that they must be doing 
something wrong. So I made it my mission to 
find out what, and to establish what was 
needed to do it right.”

- Wolfgang Feist

Passive House uniquely masters the elements of high -performance building.
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Power of a simple idea

“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 additional 
recirculation of air.” 

– Passive House Institute

Gre a t e r 
Com fort  
& He a lt h

Gre a t e r 
Ene rg y 
Effic ie ncy
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What drives building performance

Enclosure
Insulation
Thermal Bridge Free     
Airtightness
Windows/Doors
Solar Control

Ventilation
Hygienic 
Heat Recovery
Continuous Supply
Balanced Exhaust

Occupants
Comfort Criteria
Activities

Energy Balance
Min. Active Heating
Min. Active Cooling
Calculated in PHPP
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Decouple power & performance with fixed target

Not relative improvement to a baseline.

Energy Balance
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Predictable Performance is THE thing.



The Methodology
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Insulation thickness is climate -
specific, like a climate rated 
sleeping bag.

Element #1: Climate Specific Continuous Insulation

Presenter Notes
Presentation Notes
The insulation thickness is climate specific, like a climate rated sleeping bag. Many Passive House buildings turn their heat on for only a few days in the winter - you could heat your home with candles.



www.passivehousenetwork.orgIntroduction to Passive House

Element #2: Thermal Bridge Free Construction
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Element #2: Thermal Bridge Free Construction

Presenter Notes
Presentation Notes
In a Passive House, we ensure the continuous insulation is unbroken - technically called thermal bridge free construction - eliminating these issues.
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Element #3: Airtight/Smoke Tight  Enclosure

1.Reduces drafts
2.Reduce moisture damage
3.Reduce heat loss
4.Control humidity
5.Keep outdoor pollution out
6.Get control of interior air
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Like a windbreaker 
over a fleece sweater.

Element #3: Airtight Enclosure

Presenter Notes
Presentation Notes
Airtightness optimizes the performance of the building’s insulation. Think of it like a gore tex windbreaker over a fleece sweater. 
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Element #4: High -Performance Windows w/ Solar Protection
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Brooklyn, New York

Element #4: High -Performance Windows w/ Solar Protection

Use all your space, comfortably.

Presenter Notes
Presentation Notes
High performance windows and doors allow you to use all your space comfortably.
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Occupant Comfort

• PHI threshold values much more conservative than DIN 1946, ISO 7730 and others.
• Acts as a proxy for many thermal comfort factors (radiant temperature asymmetry, 

air stratification, air movement from convective looping, etc.)
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Shading is considered and integrated



www.passivehousenetwork.orgIntroduction to Passive House

Element #5: Hygienic Ventilation w/ Heat Recovery
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Fewer allergies, less asthma, more healthy.

Element #5: Hygienic Ventilation w/ Heat Recovery

Presenter Notes
Presentation Notes
Passive House ventilation ensures clean and healthy indoor air all year round.
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Comfortable Healthy Air No Matter the Weather
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Ventilation System Configuration
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Establish Fundamental Performance

Hygienic Ventilation 
w/High Efficiency
Heat Recovery

Airtightness

High-Performance 
Windows & Doors w/ 
Solar Protection

Climate 
Specific 
Insulation
Levels

Thermal 
Bridge Free 
Connections

1.

2.

3.

4.

5.
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THEN: Right size Heating & Cooling Systems

75% equip sizing reduction
Efficient distribution

Often all -electric
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THEN: Renewables & Smart Systems

Smart controls & renewables 
should enhance high -performance,

not compensate for poor performance!

South West College, Northern Ireland
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Calculated Predictability = Optimized Design

90%
Reduction in 
heat demand

5
Principles

Passive House Energy Model: PHPP

Presenter Notes
Presentation Notes
Its 5 principles ensure that heating and cooling loads can be reduced up to 90%, allow for flexible design, ensure healthy indoor air, and provide affordability for its occupants. The dramatic energy savings means that Passive House buildings are ideal to electrify with heat pumpsIt’s these principles, basic building science really, rigorous applied that drives predictability.SMILE
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Global Application

Basic principles have local solutions.

Presenter Notes
Presentation Notes
So that’s the basic methodology. It can be functional and beautiful. And it may leave you wondering: Why isn’t every building a Passive House? Passive House can be a game changer but more of us need to act. From Massachusetts to California, people, communities and states are acting on Passive House. 



The Tools
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Certified Professionals

The on-demand and hybrid formats 
allow students to leverage the benefits 
of on -demand & live online training to 
best meet their learning preferences.
35 AIA LU/HSW credits



www.passivehousenetwork.orgIntroduction to Passive House

Certified Passive House Components
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Building Certification

Monash University, Grimshaw Architects
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Certified Retrofits: EnerPHit

Becker & Becker Architects
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Two EnerPHit methods

Performance Method Component Based Prescriptive Method
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Energy Modeling: bim2PH + designPH + PHPP +...
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Blower Door: Pressurize & Depressurize

Cornell Tech, Handel Architects
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Roadmap to Building Certification: Quality Assured



More Examples, so far…
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Highrises

Chelsea, NYCVancouver
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Affordable Housing

Sendero Verde, East HarlemBrownsville, Brooklyn
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UK RIBA Sterling Prize Winner

Goldsmith Street, Norwich, UK, Mikhail Riches
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Museums

Ravensburg, AustriaVancouver Museum of Art, Herzog & de Meuron
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Government buildings

Belgian Embassy, Kinshasa Congo, A2M

Brussels Environment, architectenbureau cepezed
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Archive

Architype, UK
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Universities

College of the Atlantic, Maine
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Universities

East Anglia, UKCambridge, UK
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Recreation Centers

Exeter, UK
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Townhouse Retrofits

Brooklyn, NY
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Homes…

Vermont
Colorado

Boston Maine



Build your future.

www.passivehousenetwork.org

Get Passive House trained.



Questions about Title 24?
3C-REN offers a free Code Coach Service 

Energy Code Coaches are local experts who can help answer your Title 24 questions. Coaches have 

decades of experience in green building and energy efficiency improvements. They can provide 

citations and offer advice for your project to help your plans and forms earn approval the first time. 

Online:
3c-ren.org/codes

Call:
805.781.1201



Closing
 Continuing Education Units Available

 Contact shuskey@co.slo.ca.us for AIA LUs

 Coming to Your Inbox Soon!

 Slides, Recording, & Survey – Please Take It and Help Us Out!

 Upcoming Courses:

 April 4th - Why Energy Consultants Should Learn to do Residential HVAC Design

 April 9th - Blower Door Basics and Beyond

 April 11th - Is a Heat Pump Water Heater Right for Me?

 April 16th - Overcoming Installation Challenges with Heat Pumps

 April 18th - Certified Passive House Designer/Consultant (CPHD/C) Pacific Spring Hybrid Cohort

 Visit www.3c-ren.org/events for our full catalog of trainings. 

mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/why-energy-consultants-should-learn-to-do-residential-hvac-design/
https://www.3c-ren.org/event/blower-door-basics-and-beyond/
https://www.3c-ren.org/event/is-a-heat-pump-water-heater-right-for-me/
https://www.3c-ren.org/event/overcoming-installation-challenges-with-heat-pumps/
https://www.3c-ren.org/event/certified-passive-house-designer-consultant-cphd-pacific-spring-hybrid-cohort/
http://www.3c-ren.org/events


Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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