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We will be starting soon!
Thanks for joining us
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High Performance as the Baseline
Jay Gentry, Passive House California

November 8, 2022
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• 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

3

3C-REN 
Staff Online
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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 
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3C-REN Programs
§ Energy Code Connect (ECC)

§ Industry Trainings and Regional Forums
§ Energy Code Coach: Title 24 Compliance Support Hotline (805) 220-9991

§ Building Performance Training (BPT)
§ Industry Trainings & Certification for current and perspective building 

professionals
§ Helps workers thrive in an evolving industry

§ Home Energy Savings (HES)
§ Flexible Home Energy Upgrades
§ Multifamily (5+ units) & Single Family (up to 4 units)
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https://www.3c-ren.org/energy-code-coach
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High Performance as the Baseline

Jay Gentry, Passive House California

November 8, 2022
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Thank you for the Opportunity
§ Graduate of UCLA

Business School
§ USAF Instructor Pilot
§ Marketing and Sales Consultant
§ Narrowed Focus to Emerging 

Building Performance Industry (2008)
§ Passive House California Board of 

Directors
§ Advocate for High-Performance 

Design, Building & Retrofitting
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Jay Gentry
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Passive House California

Our mission is to promote awareness, 
understanding, and application of 

the Passive House standard through 
education, events, and advocacy -

focused on professionals, policy 
makers, and the general public 

throughout California.
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High-Performance as the Baseline

§ Baseline is 
§ The minimum acceptable 
§ The logical starting point
§ The standard
§ The guideline
§ The norm
§ The best practice
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If Safety Features Optional…

Safety Belts, Airbags, Anti-
lock Brakes, Energy 

Absorbing Frame, Air Sealing

+ Passive Safety Upgrades
What if it did not include 

any of the Safety Features

Baseline Model

…would you invest 5% more to get them? 
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The Baseline includes Safety Features
Preference upgrades are still available

Sound system, XM radio, 
GPS, leather upholstery, 

tinted glass, video cameras, 
etc. 

+ Preference Upgrades
Safety Belts, Airbags, Energy 

Absorbing Frame, Air 
Sealing, and many more

Baseline Model
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High-Performance as the Baseline
§ Contextual Elements
§ Evolution of High-

Performance in 
Buildings

§ Single-family and other 
small buildings

§ Multifamily and other 
large buildings

§ Call to Action

Climate Realities
High-Performance 

Buildings
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Evidence Based Climate Realities
§ The Climate Crisis is real
§ Driven by GHGs from human activities
§ Embodied and operational carbon from the built 

environment are major contributors
§ We must maximize energy efficiency, minimize 

embodied carbon and shift to renewable energy
§ Unprecedented action is required… now, and into 

the future
§ YOU are part of that unprecedented action

15
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10/25/21: UN warns world is on course for 
Catastrophic Warming of 2.7°C
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The IPCC calls for “unprecedented action”

<3,000 in 1939

Mid 1944  — 3,000 Every 11 Days    

It is possible:
United States production of Military Aircraft
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High-Performance is 
Environmentally Responsible

§ Need Categories:
§ Energy Efficiency
§ Comfort
§ Health

§ Resiliency 
§ Durability
§ Ease of Maintenance
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Why “High-Performance Buildings”
§ For Occupants

§ Energy bills minimized
§ Comfort – physical, emotional, and quiet
§ Health – fresh filtered air, minimal 

pollutants/allergens/toxins
§ Safety – resilient to heat/cold, fire, smoke, 

and power outages
§ For Owners

§ Operational expenses minimized
§ Durability – structure, mechanical 

systems, moisture management
§ Maintenance expenses reduced
§ Increased fire resistance

19

Why “High-Performance Buildings”
• For Communities

• Resistance to wildfires and to the 
spread of fires and smoke

• Increased opportunities for 
micro-grid and resilience to 
power outages

• To Fight Climate Change
• Dramatically reduced green 

house gasses (GHGs)
• Easier path to ZNE and ZNC for 

the built environment

20
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High-Performance as the Baseline
§ Contextual Elements
§ Evolution of High-

Performance in 
Buildings

§ Single-family and small 
buildings

§ Multifamily and large 
buildings

§ Call to Action
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Intelligent and Purposeful Choices

Early humans learned to take advantage of what nature offers by 
choosing locations that provided access to water, comfort, safety, and 
light with minimal effort… conserving human energy

It was about 
survival
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Intelligent and Purposeful Choices

Over time we shifted from human energy to fossil fuels and electricity 
(largely produced by burning fossil fuels)
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Intelligent and Purposeful Choices

Today’s challenge — Decarbonize the built environment by: 
Maximizing Energy Efficiency, Minimizing Embodied Carbon, 
Electrifying Everything, and Shifting to Renewable Energy

Survival is back 
on the table
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What a Difference 50 Years Makes

2009 
Chevrolet 

Malibu

1959 
Chevrolet 

Bel Air
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What a Difference 50 Years Makes

If interested: YouTube – 1959 Bel Air versus 2009 Malibu Crash Test
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What a Difference 50 Years Makes

Safety Belts, Airbags, Anti-lock 
Brakes, Energy Absorbing Frame

Car Built to “Code” - 1959 Car Built to “Code” - 2009

1959 Bel Air has a longer wheelbase 
and is significantly heavier

Driver walks
(maybe limps) away

Driver incurs multiple 
catastrophic injuries 
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What a Difference 50 Years Makes

§ The positive changes were enabled by:
§ Clarity on performance related goals and objectives
§ Application of analysis and science to achieve 

desired performance
§ Integration of innovative solutions 
§ Commitment to deliver the expected results
§ Driven by regulation

28



3C-REN High Performance as the Baseline Page 1

The Evolution of Sustainability, 1960s – 2020s 

THINK IT:
Conservation & 
activism – EDF, 
Greenpeace ...

MEASURE IT:
Performance Stds. –

Passive House, Living 
Building, WELL, RESET 

CHOOSE IT: 
Prescriptive Stds. –
Energy Star, LEED,

Build it Green 

PROVE IT:
Legislation,

Disclosure Ordinances,
Reach Codes…

HIGH 

PERFORMANCE
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“The United Nations endorsed Passive House as a 
global standard at the recent North American 

Passive House Network conference… Deputy 
Secretary-General Amina J. Mohammad described 

Passive House as a model for the developing 
world… and the developed world”

Originally published on the EcoReport (2017)
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The world’s most 
aggressive energy 
efficiency standard

for buildings

Passive House
has Arrived
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Passive House
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Passive House Office Building
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Passive House Multifamily

33

Passive House City Block

750,000 sq. ft. Mixed Use, with

655 Affordable Units, plus 

Commercial Space and a School
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The Natural Order of Sustainability
1. Passive First
2. Active Second
3. Renewables Third

Passive House 
is “Passive”

36
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Passive solar: siting, orientation, shading

37

§ Solutions that deliver desired 
performance naturally, as a function of 
design

§ And continue to deliver that 
performance over time with little or no 
intervention other than normal 
maintenance

Passive - It’s In the Name
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The wing on a race car

Reverse diagonal parking

Passive solutions 
deliver desired 
performance 
naturally, as a 

function of design…

…and often, do not 
require any 
additional 

investment
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Passive        Active
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1st

2nd
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How Passive House 
Delivers Performance

41

41
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• An Airtight Shell or Envelope
• Sufficient Insulation 

(to avoid the intrusion of heat from the 
outside or the loss of heat from inside)

• Continuous Fresh Air

42
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Passive House – The Basics

• Many elements but the 
big 3 are
– Airtight building shell
– Better insulation 

correctly applied
– Mechanical ventilation 

with heat recovery
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§ Many elements but 
the big 3 are
§ Airtight building shell
§ Better insulation 

correctly applied
§ Mechanical 

ventilation with heat 
recovery

Passive House – The Basics
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Insulated Thermos vs. Heated Pot

45

The same or similar materials and process... 
with different priorities and details
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The envelope: air sealing

Air leakage control:

§ Details for air sealing & exterior insulation

§ Air sealing cross section (keyed to details)

§ Specifications for air sealing, insulation 
installation, other critical construction 
quality tasks

§ Intent communicated to contractor & subs

§ Quality managed during construction

FREE DOWNLOAD: Air sealing drawing 
by Coldham & Hartman Architects è
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Eliminate Thermal Bridges
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http://www.candharchitects.com/wp-content/uploads/2018/01/180103-A5.2-Wall-Section-Air-Sealing.pdf
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§ Many elements but 
the big 3 are
§ Airtight building shell
§ Better insulation 

correctly applied
§ Mechanical 

ventilation with heat 
recovery

Passive House – The Basics
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Heat/Energy Recovery Ventilation

Supply air: 
fresh air into
living rooms,

offices, classrooms

Extract air:
stale air from 

baths/kitchens/l
aundry

Exhaust:
post-

recovery air 
to outside

Outdoor air intake: 
fresh air into 

unit

50
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90% Efficient

30° F 70° F

66° F34° F

Heat/Energy Recovery Ventilation
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High Efficiency
Heat Recovery 
Ventilation

Airtightness

High-Performance 
Windows/Doors

Climate Specific 
Insulation Levels

Thermal 
Bridge Free 
Connections

Five Key Principles:

3.

4.

2.

1.

5.
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Building Blocks to Achieve High Performance
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Airtight Building Envelope
(Including Windows and Doors)

Climate Specific Insulation
(No Thermal Bridges)

Balanced Ventilation with Heat Recovery
(Filtered as Appropriate)

Renewables
(To Net Zero or Beyond)
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Initial Focus on Energy Efficiency

§ All about the Envelope
§ Airtight, including windows and doors

but moisture permeable
§ Insulation and No thermal bridges

§ Gives you control of air quality
§ Balanced air exchange
§ Continuous fresh and filtered air
§ Very little exfiltration of conditioned air
§ Dramatically less unplanned infiltration

of pollutants and allergens
§ And resilience

54



3C-REN High Performance as the Baseline Page 1

§ 80% to 90% reduction in energy for heating/cooling
§ Up to 70% reduction in total energy use
§ Enhances, accelerates, or magnifies the impact of 

renewables and storage
§ Up to 95% reduction in unwanted infiltration of 

airborne pollutants and allergens
§ Comfort, Healthy Indoor Air, Durability, and Resilience 

to extreme heat/cold, fires/smoke, and power outages

Passive House High-Performance
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Climate Resilience
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High-Performance as the Baseline
§ Evolution of High-

Performance in 
Buildings

§ Single-family and small 
buildings

§ Multifamily and large 
buildings

§ Call to Action
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Quality Design:

Architect/
Designer… 
& Process

Clear Direction:

Client Needs, 
Priorities, 

Preferences…
& Realities

Effective Execution: 

Builder, Interpretation 
of Plans, & Handling of 

Surprises
Vision

The Old Model — A Relay Race

58
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Quality Design:

Architect/
Designer… 
& Process

Clear Direction:

Client Needs, 
Priorities, 

Preferences…
& Realities

Effective Execution: 

Builder, Interpretation 
of Plans, & Handling of 

Surprises

Vision

The HP Model — Collaborative Team Effort
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Vision

Collaborative Team, Leaning Into HP —
A Better Way to Design and Build
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Part of the Baseline

Siting and Shading

61

Part of the Baseline

Simplify the Envelope 
§ Minimize surface area, corners, and perimeter 

4 Corners
100% Surface
100% Perimeter

8 Corners
110% Surface
115% Perimeter
+ Insulation

12 Corners
120% Surface
130% Perimeter
+ Insulation
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Part of the Baseline

§ Daylighting
§ Fresh air
§ Views
§ Egress
§ Airtight

Smart Window Choices
63

Part of the Baseline

Requirements and Possibilities
Prefab Construction Cross Laminated Timber (CLT)
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Upgrade to High-Performance
“We prefer to incorporate HP, but…”

Code Compliant High-Performance5% $

Choices lead to what is essentially – paying a premium?

65

High-Performance as the Baseline
Make Choices rather than Pay Premiums

Reduced Performance, but above
Pass/Fail or Minimum Standards

State of the Science 
Performance ? $

You can choose to reduce cost… but you are giving up value. Energy Efficiency… Control of Air Quality… Thermal Comfort… 
Resilience… Durability… Resale Value… Peace of Mind
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67

High-Performance as the Baseline
§ Evolution of High-

Performance in 
Buildings

§ Single-family and small 
buildings

§ Multifamily and large 
buildings

§ Call to Action
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Passive House
High-Performance 
is Scalable
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From a 
Backyard 
ADU

To a 
Single Family 
Residence

69
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Safe and 
Comfortable 
for a Single 
Family
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Safe and 
Comfortable 

for 
Multifamily
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73

Safe and Comfortable
is Cheaper by the Dozen
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Code versus Passive House for 
Affordable Multifamily

•Code Compliant airtightness, 
insulation, ventilation and 
components versus PH

• Reduce Operational Energy 
by up to 70% (50% + in CA)

• Reduce Unwanted Airborne 
Pollutants and Allergens by 
up to 95%

• Investment to Design and 
Build  + 5%
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• Granted 10 extra 
points for applicants 
willing to pursue 
Passive House

• Tracked the costs to 
build all projects 
over 3 years

• Found the Passive 
House projects 
came in LOWER $/SF

75
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Passive House 
Multifamily Costs

Less with Experience

(From 5.8% more to 
3.3% less)
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For the People – For the Planet

The Question is not Why?   It is WHY NOT?
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Part of the Baseline

Simplify the Envelope 
§ Minimize surface area, corners, and perimeter 

4 Corners
100% Surface
100% Perimeter

8 Corners
110% Surface
115% Perimeter
+ Insulation

12 Corners
120% Surface
130% Perimeter
+ Insulation
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Decorate the Envelope, Not with the Envelope
Too many teams design from “outside in” and use windows to 
decorate. Every window should provide one or more of the 
following functions:
§ Contribute to daylighting
§ Access a desired view
§ Provide ventilation (when weather

and outdoor air quality allow)
§ Serve as egress
If a window does not serve a specific purpose,
then it is a detriment to high performance and a cost premium

The cost premium is not 
just the cost of the 
window… it includes the 
cost of quality installation, 
and the cost in terms of 
diminished performance
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The envelope: decorate it ... but not with it!
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“The greatest trend we see today in constructing 
or renovating sustainable buildings is the movement toward 
evidence-based performance. 
…it’s no longer good enough to design for high-
performance or “sustainable” buildings; they are demanding 
proof of performance in operations.”
Beth Eckenrode, The Auros Group
Passive House Accelerator April 27, 2020 

The New Baseline —
Evidence Based 
Performance

81

81
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“Evidence Based Performance”

§ Set Performance Goals & 
Measurement Methods

§ Employ Detailed Modeling
§ Testing/Commissioning to 

Verify Performance
§ Monitor Performance and 

Occupant Experience

83

ConstructionFunction, Performance, 
Design, Modeling,
Budgeting

MacLeamy Curve
Patrick Mac Leamy

• Begin with the End in Mind
• Performance Goals
• Measurement Methods

• Detailed Modeling —
and Iterative Budgeting

• Enable Early Decisions
• High Control / Low Cost

• Inform Value Engineering

84



3C-REN High Performance as the Baseline Page 1

ConstructionFunction, Performance, 
Design, Modeling,
Budgeting

MacLeamy Curve
Patrick Mac Leamy

For Renovation Projects
• Start with and aspirational 

approach (What is possible?)
• Adjust as required by 

realities of time & budget
• Achieve better outcome 

with reduced risk and 
fewer surprises
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Vision

Collaborative Team, Leaning Into HP —
A Better Way to Design and Build
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Therefore: engage key people EARLY

ARCHITECT / 
DESIGNER

BUILDER / 
CONTRACTOR

All should have experience on projects comparable in 
NATURE and SCOPE

MAJOR 
CONSULTANTS 

& SUBS

87

Predictive Performance
How builders know they got what they paid for
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The key 
building science 
enabler to 
affordable 
ZNE/ZNC & 
healthy IAQ is 
Passive House

The key data 
science enabler to 
evidence-based 
performance is 
physics-based 
modeling and 
simulation

Integration of Passive House Standards
• The standard that most affordably enables energy efficiency, healthy indoor air 

quality, and resilience is Passive House.
• Passive House standards deliver the most aggressive reduction of energy consumption, 

making the path to zero energy and zero carbon more predictable and less risky.
• The integration of Passive House works synergistically with other standards

because PH is more stringent and sets a bar higher in terms of energy 
efficiency, healthy indoor air quality, and resilience. 
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Football Team

§ Qualified, high-performing 
players at every position

§ A playbook that integrates 
the positions and actions of 
each player to work 
together as a team and run 
plays to achieve specific 
objectives

§ Game plan to play offense 
and defense to get a 
desired outcome against a 
specific opponent

• Point accumulation to reflect 
required or desired levels of 
sustainability within each of 
multiple categories

• Passive House Planning 
Package (PHPP) integrates all 
elements into a predictive 
model that forecasts specific 
performance

• PHPP iterations enable 
informed choices to achieve 
cost effective desired 
performance of a building

LEED and Cal Green

Passive House

Design/Build Team
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High-Performance as the Baseline
§ Evolution of High-

Performance in 
Buildings

§ Single-family and small 
buildings

§ Multifamily and large 
buildings

§ Call to Action
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§ Identify the Leaders
§ Set Higher Targets
§ Support Front Runners

§ Educate Everyone
§ Remove Barriers and

Increase Incentives

§ Pilot Projects

Steps to Success for PH

92
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§ Do you know of any 
organizations or groups that 
might benefit from learning 
more about the Building 
Blocks of High-Performance?

Need a presentation?
Reach out to:     

info@passivehousecal.org

Educate Everyone

93

§ Are you aware of, or do 
you have any ideas for, 
Pilot Projects currently 
being planned or on the 
horizon?

Perhaps we can help
Reach out to:     

info@passivehousecal.org

Potential Pilot Projects
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§ Take Passive House Training
NAPHNetwork.org (3C-REN)

§ Join Passive House California
§ Individual Professional Membership 
§ Organization/Company Membership
§ Sponsor
§ Donor or Volunteer

passivehousecal.org

Personal Opportunities

95

96

Thank You for Your
Time and Attention

Jay Gentry
Jay.gentry@passivehousecal.org
(831) 320-8538
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§ Continuing Education Units Available
§ Contact ian.logan@ventura.org for AIA LU's

§ Coming to Your Inbox Soon!
§ Slides, Recording, & Survey – Please Take It and Help Us Out!

§ Upcoming Courses:
§ Shifts in Power: Ensuring the IRA, 2022 Energy Code, and California Climate Policies Benefit 

the Tri-County Region (11/9 SLO)
§ 2022 Energy Code Preview for Single Family Projects (11/10)
§ Home Assessments for Decarbonization (11/15)
§ Blower Door Basics and Beyond (11/16)
§ 2022 Energy Code Preview for Multifamily Projects (11/17)

Closing
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Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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mailto:ian.logan@ventura.org

