
We will be starting soon!
Thanks for joining us
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Retrofits
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July 24th, 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



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



CEUs and Upcoming Events
 Continuing Education Units Available

 Contact shuskey@co.slo.ca.us for 2.0 AIA LUs.

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

 Upcoming Courses:
 August 6th - Beyond Energy: Using Passive House Standards To Boost Resilience Of California’s Built Environment

 August 8th - Heat Pumps for Heating and Cooling – Part 2: All-Electric Design and Construction Series

 August 27th - Introduction to Passive House Trades

 September 5th - Passive Design/Build Boot Camp – Free info session

 September 24th - Building Electrification, Passive House PER & California

 September 30th – October 4th – Passive Design/ Build Boot Camp – In Person in San Luis Obispo

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

mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/passive-house-for-california-code-resilience-iaq-etc/
https://www.3c-ren.org/event/all-electric-in-design-and-construction-series-part-2-ducted-heat-pumps/
https://www.3c-ren.org/event/introduction-to-passive-house-trades-2/
https://www.3c-ren.org/event/passive-design-build-boot-camp-free-info-session/
https://www.3c-ren.org/event/building-electrification-passive-house-per-california/
https://www.3c-ren.org/wp-content/uploads/2024/07/3CREN_DesignBuildBootCamp_Oct-2024-1.pdf
http://www.3c-ren.org/events


Passive House Retrofits
The EnerPHit Standard
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Global Knowledge. Regional Context. Local ApplicationsThe Network
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Your Instructor

Steve Mann, is a California HERS ,LEED AP+ 
Homes and Green Rater, and a certified Passive 
House Consultant, Tradesperson, Trainer, and 
building Certifier with the Passive House 
Institute. 

Steve Mann
Home Energy Services
Berkeley, CA
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Description:
The  Pass ive  House  Ins t it ut e  deve loped Ene rPHit  
ce rt ifica t ion s t andards  to accommodat e  the  rea lit ie s  of 
exis t ing  old  building s , whe re  foundat ions , party line s , 
his toric  pre se rva t ion, cos t , and othe r factors  make  a  typica l 
Pass ive  House  ce rt ifica t ion impract ica l. This  course  t akes  a  
de t a iled look a t  t he  crit e ria , t he  pa thways  and the  potent ia l 
exempt ions , t ha t  drive  Ene rPHit  pe rformance  to de live r t he  
hea lth, e fficiency, and re s ilience  re sult s  we  expect  from 
Pass ive  House . Throug h case  s tudie s  of success ful re t rofit s , 
s ee  how to upg rade  a  building  with re spect  t o a irt ig htness , 
insula t ion, t he rmal bridg e  reduct ions , hig h-pe rformance  
windows , and vent ila t ion. 

AIA Course  #20 24 0 123 -PHN,   2  LU|HSW Credit s
PHI: 3  Credit s

Course Description

Learning Objectives:
1. Outline reasons why the EnerPHit standard was 

developed and implemented to ensure Passive House 
health, efficiency and resilience outcomes are achievable.

2. Describe the two EnerPHit certification methods, the 
criteria differences and similarities and how these both 
accommodate high -performance outcomes.

3. Outline the roles of comfort criteria, ventilation 
requirements in driving design optimization.

4. Describe exemptions that may be utilized in when issues 
of existing/historic building don’t allow standard 
resolution.

5. Outline the EnerPHit Retrofit Plan program and approach 
for long -term step -by-step Passive House renovation 
approach

6. Describe EnerPHit pilot programs OutPHit and apartment 
renovation certifications.

7. Outline real -world EnerPHit solutions from case studies 
of masonry and wood frame buildings.
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Part 1: The EnerPHit Standard
1. Orientation
2. Passive House and EnerPHit
3. Two EnerPHit Methods
4. Window Comfort Criteria
5. Ventilation
6. Exemptions
7. Stepwise EnerPHit Retrofit Plan
8. Pilot Programs:

a. OutPHit scales EnerPHit
b. Apartment Certification

Agenda

Part 2: EnerPHit Case Studies
1. Historic Masonry 
2. Wood Frame
3. Multifamily

Part 3: Resources



The EnerPHit Standard



Passive House Certified Retrofits: EnerPHit

The basic principle 
which should be applied 
for each structural 
intervention in an 
existing building is ‘if it 
has to be done, it should 
be done properly.’  
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Grocery Store Chain, Garment factory, Academic Building



Passive House & EnerPHit
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“I am thinking of having the stove removed altogether; it is only in the way.” 
Fridtjof Nansen, 1897 regarding the Research Ship Fram

• Low Operational Energy
• Excellent Occupant Comfort
• Good Indoor Air Quality
• Durable (Low Moisture Risk) 
• Resilience

Passive House
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Passive House Certification Criteria
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It is not always possible to achieve the Passive House Standard (new constructions) for refurbishments of existing 
buildings, even with adequate funds. For this reason, the PHI has developed the “EnerPHit – Quality -Approved 
Energy Retrofit with Passive House Components” Certificate. 

Orientation/Siting Air Sealing Thermal Bridging

Why not just do Passive House?
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• Continuous Insulation
• Airtight
• Thermal Bridge Free
• High -Performance Windows
• Mechanical Ventilation with HR

Why not just do Passive House?
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2010 First EnerPHit Pilot Projects
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MidoriHaus, Santa Cruz
Essent ia l Habita t

Certified Passive House

http://midorihaus.com/tag/energy-data/

http://midorihaus.com/tag/energy-data/
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Consult the Criteria

https://passivehouse.com/03_certification/02_certification_buildings/08_energy_standards/08_energy_standards.html
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MORE EFFICIENT, MORE ONSITE RENEWABLES

Advanced Classes Available

• EnerPHit standard first 

introduced by PHI in 2010

• Can be reached in one 

step, or several steps

• If phased, follow an 

EnerPHit Retrofit Plan 

(ERP)

• When PER (primary 

energy renewable) has 

been reduced by 20%, 

first ‘pre -certification’ 

can be issued by the 

certifier



Two EnerPHit Methods
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Heating Energy 
Demand Method

General EnerPHit Criteria
Applicable irrespective of which certification method is used

Building Component 
Method

Two Paths to EnerPHit Certification
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Regardless of Method

Airtightness up from 
0.6 to 1.0 ACH 50

Primary (source) 
nergy adjusted slightly

➔ Primary (source) energy limits relaxed to 
accommodate additional heating/cooling 
demand

➔ Airtightness is (slightly) relaxed

➔ Moisture management is carefully 
assessed

➔ Window thermal comfort is enforced
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EnerPHit airtightness limit ≤ 1.0 ACH at 50Pa tested according to ISO 9972 (method 1) – multipoint test at both 
positive and negative pressures

Airtightness
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Mandatory Leak Detection >0.6 ACH 50

Source: Criteria for Buildings, Passive House - EnerPHit - PHI Low Energy Building Version 10c
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“…all standard cross sections and connection details must also be planned and executed so that
excessive moisture build-up in the building component can be ruled out with the intended building 
use.”

Moisture Resistance
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Moisture Resistance
Psi values according to EN ISO 10077 fRsi values according to EN ISO 13788
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Moisture Resistance

project -specific min fRsi
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EXTERIOR INSULATIONINTERIOR INSULATION

Source: BLDGtyp, llc

fRsi: Interior vs Exterior Insulation
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EXTERIOR INSULATIONINTERIOR INSULATION

Source: BLDGtyp, llc

fRsi: Interior vs Exterior Insulation
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Source: BLDGtyp, llc

fRsi: Interior vs Exterior Insulation

Add 1” XPS Insulation

Better!



Window Comfort Criteria
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• 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.

Window Thermal Comfort
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Minimum Thermal Protection:
“For the arctic to warm-temperate climate zones interior surface 
temperatures of the standard cross-sections of walls and ceilings as well as 
the average interior surface temperatures of windows may not be more 
than 7.6 F [4.2 K] below the operative indoor temperature 71.6 F [22 C].

…The requirements will be checked in the PHPP with an indoor temperature 
of 71.6 F [22 C] and a minimum outdoor temperature taken from the 
climate data set for the building's location.”

For PHI certification this is the mean temp 
over the coldest 12 hour period for the 
building’s climate. 

The ‘operative’ temperature is a simplified 
combination temp that results from the air 

temp, mean radiant temp and air speed.

PHI Certification Requirement
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For PHI certification this is the mean temp 
over the coldest 12 hour period for the 
building’s climate. 

PHI Certification Requirement
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Climate Zone

U-value 
(installe

d) 
Btu/hr·ft 2·

F

1. Arctic 0.08

2. Cold 0.11

3. Cool Temperate 0.15

4. Warm 
Temperate 0.18

5. Warm 0.22
6. Hot 0.22

7. Very Hot 0.18

(Ug×A glass)  +  (Uf×A frame)  +  (Ψspacer × Lspacer)  +  (Ψinstall× Linstall) 

A window
Uw-installed =  

HIGH QUALITY COMPONENTS… … INSTALLED WELL

Maximum U                  by Climate Zonew-installed
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Climate Zone

U-value 
(installe

d) 
Btu/hr·ft 2·

F

1. Arctic 0.08

2. Cold 0.11

3. Cool Temperate 0.15

4. Warm 
Temperate 0.18

5. Warm 0.22
6. Hot 0.22

7. Very Hot 0.18

Maximum U                  by Climate Zone (and window size)w-installed

3’2’

4’

4’



Ventilation
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Ventilation System 

Cascade Ventilation
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Ventilation System 

Ventless Appliances Filtered Recirculation

Source: Whirlpool 
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Ventilation System 

Retrofit Considerations

➔ Cent ra lized vs  decent ra lized 
(pe r unit /floor) sys tem

➔ Unit s  loca ted ins ide  vs  
out s ide

➔ Ductwork run ins ide  vs  
out s ide



Two EnerPHit Methods
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Heating Energy 
Demand Method

General EnerPHit Criteria
Applicable irrespective of which certification method is used

Building Component 
Method

Two Paths to EnerPHit Certification
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EnerPHit by (Heating) Energy Demand EnerPHit by Building Component

• Performance-based - modeled energy 
demand in PHPP

• Very similar to Passive House certification 
method

• Climate zone-specific annual heating 
demand target

• Prescriptive
• Based on location-specific minimum 

assembly R-value and component U-value 
requirements

• Whole-building ventilation system 
efficiency (≥75%) enforced

Two EnerPHit Methods
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Passive House Climate Zones

Cold

Arctic

Cool-Temperate

Warm-Temperate

Warm

Hot

Very Hot
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Passive House Climate Zones

Cold

Arctic

Cool-Temperate

Warm-Temperate

Warm

Hot

Very Hot

Duluth, MN; Kalispell, MT; 

Calgary, Alberta

Anchorage, AK

Chicago, IL;  Olympia, WA;  

Cleveland, OH; Boston, MA 

Portland, OR; Salt Lake City, UT; Kansas 

City, MO; Nashville, TN; New York, NY 

Oakland, CA; Dallas, TX; Memphis, TN; 

Atlanta, GA; Jacksonville, FL;

Tucson, AZ; San Antonio, 

TX; Miami, FL

Acapulco, Mexico; Palm Springs, CA; 

Phoenix, AZ
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Two Methods

Energy Demand Method Component Method
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Energy Demand Method

➔ Performance-based - modeled energy 
demand in PHPP

➔ Very similar to Passive House certification 
method

➔ Climate zone-specific annual heating 
demand target
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Component Method

➔ Prescriptive
➔ Based on location-specific 

minimum assembly R-
value and component U-
value requirements

➔ Whole-building 
ventilation system 
efficiency (≥75%) 
enforced
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Component Method in PHPP

no heating/cooling demand criteria

new section with prescriptive criteria
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System Must be ≥ 75% Efficient

➔ Includes  H/ERV e ffic iency
➔ Includes  H/ERV duct  losses
➔ Includes  exhaus t -only 

vent ila t ion (drye rs , range  
hoods , e tc .)

Ventilation System Efficiency

➔ 84% Efficient ERV located in attic (10’ of 
ductwork)

➔ Ventless electric heat pump condensing 
dryer

➔ Recirculating range hood
➔ Total System Efficiency = 78%

Eligible for EnerPHit by Component Certification

➔ 84% Efficient ERV located in cellar(35’ of 
ductwork)

➔ Vented dryer
➔ Exhausting range hood
➔ Total System Efficiency = 71%

NOT eligible for EnerPHit by Component Certification



Exemptions
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Allowable Exemptions
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And if the window just can’t get there?
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And If We Just Can’t Get There?



EnerPHit Retrofit Plan
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Step by Step!
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Avoid Lock-In of insufficient measures

2013: 20 pilots looking at step -by-step retrofits
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Source: BEEx, Deep Energy Retrofit Training, 2019

Retrofit Staging/Phasing
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Ventilation System

Windows

Source: BEEx, Deep Energy Retrofit Training, 2019

Phasing

Plug  Loads



www. pa s s i ve hous e ne t wor k. o r gPa s s i ve  Hous e  Re t r of i t s

Source: BEEx, Deep Energy Retrofit Training, 2019

Phasing

Airtightness

Insulation

Heating + Cooling
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Phasing Retrofits & Energy Savings
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be-exchange.org

“Pursuing Passive” Scenario Comparisons



EnerPHit Pilot Programs
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Whole Building Renovation System Certification
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Required
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Implementation Concepts of Mechanical Ventilation
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Optional
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Pilot Projects Wanted
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The concept:

- The unit under consideration must be completely modernized using Passive House components.

- The rest of the building won't be taken into account in the certification.

- All requirements of the EnerPHit component method in the "Classic" class apply, except airtightness and primary energy.

- Airtightness requirement: qE50 <= 1.0 m3/(hm2) or documentation with proof of detailed airtighness planning and 
comprehensive photographic documentation of all relevant details and connections. This applies only to areas adjacent to 
outside air or to unconditioned spaces.

- Primary energy demand requirement: if the heating, cooling and DHW systems are for the unit (decentralized), the 
EnerPHit criteria applies. If the systems are centralized (or shared with other units) and will not be renovated, the project
can be certified if a variant using a hypothetical future supply system with heat pumps would fulfill the PE/PER 
requirement.

- Connections towards adjacent conditioned spaces must be executed in a way that they do not increase the risk of 
mould growth in the adjacent apartments and so that, if possible, the insulation layer would be continuous if the 
adjacent apartment is renovated in the future.

- The "Plus" and "Premium" classes are not applicable.

Interested? Engage a certifier, who will coordinate with PHI and can give more details, including the draft of the criteria. An official 
program depends on the pilot results.

Apartment Certification Pilot Program: “EnerPHit_partial”



Part 2: Case Studies
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Historic Masonry 
(interior)

Wood-Framed 
(exterior ) 

Case Studies

Concrete Frame & Masonry 
(interior & exterior)



Masonry Case Study
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➔ Buildings often need help
➔ Gut  reno a llows  s t ructura l 

is sues  to be  addressed

Case Study: Historic Masonry



www. pa s s i ve hous e ne t wor k. o r gPa s s i ve  Hous e  Re t r of i t s

• Floor slabs ~ R20 

• Walls ~ R20  

• Roof ~ R50 -R70 

• Windows ~ u 0.14 

EnerPHit Row House
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Interior Air Sealing and Insulation + 
PH Windows ERV + Range Exhaust Heat Pump Heating/Cooling/DHW

The Approach
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Repair
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Interior Airtightness
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Interior Airtightness
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Interior Airtightness
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Interior Insulation

Exterior

New Insulation

Exg. Brick Wall

Exg. Stone Facing

Interior

Source: bldgtyp, llc



www. pa s s i ve hous e ne t wor k. o r gPa s s i ve  Hous e  Re t r of i t s

Interior Insulation

Source: Kevin Brennan
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Window Installations
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Window Installations
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Ready for the Next 100 Years
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88th st. Manhattan
Baxt | Ingui Architects

8thSt. Brooklyn
Red Top Architects

Baukraft Engineering

Park Pl. Brooklyn
Fabrica 718 Architects

ZeroEnergy Design: PH Engineering



Wood Frame Case Study
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➔ Historic wood -framed building  (ca  1915 ) in Northe rn 
New Je rsey (Climate  Zone  5 A)

Case Study: Wood -framed Retrofit
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Owner’s Brief
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Exterior Air Barrier + Insulation 
+ High-performance Windows ERV + Range Exhaust Heat Pump Heating/Cooling/DHW

The Approach
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Basement Air Sealing + Insulation

Source: Roger Gutzweiler
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Above Grade Air Sealing + Insulation

Source: Roger Gutzweiler
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Window Installation
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Three stories over conditioned basement
~3,800 sf

Peak Heating Load: 23,100 Btu/h
Peak Cooling Load: 18,700 Btu/h

Heat Pump Heating and Cooling
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Before and After



Multifamily Case Study



www. pa s s i ve hous e ne t wor k. o r gPa s s i ve  Hous e  Re t r of i t s

Ken Soble Tower

ERA Architects

18 story, (58,000 SF TFA) 146 unit social housing.  Built in 1967. City Housing Hamilton, Ontario
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Form
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Typical Walls: R43
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Windows

Fiberglass Angle Steel Angle
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Ground: R1.5 & Roof R43
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Quality Control: Mock -Ups & Blower Door Testing: 0.2 ACH 50!
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Ventilation: units / common areas / trash chute

Cooking: electric with filtered 
recirculation hood & general PH 
ventilation.
Clothes Dryers: elec condensing 
ventless.
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Heating & Cooling

Cooling Strategy
1. PH envelope
2. Low solar heat gain glazing
3. interior shading
4. ceiling fans
5. central tempered ventilation 

air
6. decentralized VAV boost per 

unit controls

Space Heating Strategy: centralized heat pump tempered 
ventilation air with elec resistance boost at each unit.

DHW: condensing gas boilers with drain water heat recovery at 
all showers/baths



www. pa s s i ve hous e ne t wor k. o r gPa s s i ve  Hous e  Re t r of i t s

Finished Product



Next Steps
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EnerPHit Next Steps

➔ Use the PHPP as a design tool

➔ Start working with a certifier early in the 
process

➔ Leverage your community 
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• Resilient
• Excellent Occupant Comfort
• Good Indoor Air Quality
• Durable (Low Moisture Risk) 
• Low Operational Energy

The basic principle which should be applied for 
each structural intervention in an existing building 
is ‘if it has to be done, it should be done 
properly.’ 
-Wolfgang Feist

EnerPHit



EnerPHit Resources
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EnerPHit Resources

Publications

Websites Videos Links
Websites
●https://passipedia.org/certification/en
erphit

●https://passivehouse-database.org/
●https://passivehouseaccelerator.com

Videos
●https://passivehousenetwork.org/vid
eo-library/#renovation

Publications
●https://passivehousenetwork.org/wp-
content/uploads/2023/11/03_building
_criteria_ip_en-PHI.pdf

●https://be-
exchange.org/lowcarbonmultifamily-
main/

●https://be-exchange.org/report/hpd-
ll97-decarbonization-roadmap/

●https://greenbuildingunited.org/news
room97/it-s-here-the-passive-
rowhouse-manual

●https://475.supply/products/smart-
enclosure-system-download

●https://www.ribabooks.com/enerphit-
a-step-by-step-guide-to-low-energy-
retrofit_9781859468197

Conference
●https://passivhaustagung.de/en/

Conference

https://passipedia.org/certification/enerphit
https://passipedia.org/certification/enerphit
https://passivehouse-database.org/
https://passivehouseaccelerator.com/
https://passivehousenetwork.org/video-library/#renovation
https://passivehousenetwork.org/video-library/#renovation
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/
https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://475.supply/products/smart-enclosure-system-download
https://475.supply/products/smart-enclosure-system-download
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://passivhaustagung.de/en/


Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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