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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



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



Today’s Learning Objectives
 Learn the roles and communication points for integrating HERS measures into permit 

plans, Title 24 documents and construction schedules.

 Identify the library of HERS measures and which are Mandatory/Prescriptive and which 
are optional for use in Performance compliance.

 Understand the requirements for Quality Insulation Installation (QII) and tips for passing 
the first time.

 Learn the process for checking Air Leakage and how to use the tools at key construction 
milestones.

Learning Units:
 0.10 ICC CEU pending for this course
 1.0 AIA HSW pending for this course



Overview of Forms for Residential Single Family and 
Low-Rise Multifamily Construction

Single Family (Duplexes and Townhouses)

 CF1R – Forms used to show Compliance with the 

energy code at initial plan submittal

 CF2R – Forms used during construction to 

demonstrate that the energy code features met 

Installation requirements

 CF3R – Forms used after installation to confirm 

that the energy code features met the Verification

requirements

Low-Rise Multifamily (3 Stories or Less)

 LMCC – Forms used to show Compliance with the 

energy code at initial plan submittal

 LMCI – Forms used during construction to 

demonstrate that the energy code features met 

Installation requirements

 LMCV – Forms used after installation to confirm 

that the energy code features met the Verification

requirements

New Under the 2022 Energy Code



Process for Residential Permitting

HERS – Home Energy Rating System 

We have two HERS Providers, CalCERTS and CHEERS, in California. These organization are 
responsible for training and certifying HERS Raters, and supporting the California Energy Code 
HERS Registry. 

Note:  Low-Rise Multifamily 2022 Energy Code projects are not on a  HERS Registry yet.

CF-1R Compliance 
created and uploaded 
to HERS Registry

Construction
Final / 
OccupancyDesign Submittal

CF-2R Installation 
completed and 
uploaded to 
HERS Registry

Building Official 
Confirms CF-2R’s 
and CF-3R’s are 
uploaded and signed 
(PSR) 

CF-3R Verification 
completed and 
uploaded to 
HERS Registry



CEC – 2022 Supporting Documents - Forms

California Energy Commission 
www.energy.ca.gov

Note: Most forms are for reference only – 
Single Family forms must be registered with a 
HERS provider.

Multifamily forms – Prescriptive compliance 
can be form filled at Energy Code Ace.
Performance method forms “ are coming 
soon.” 

Presenter Notes
Presentation Notes
Specifically QII, Env leakage and duct testing, Kit Hoods and VCHP




2022 Supporting Docs CF2R & CF3R 

Reminder:    
E – Enforcement Agency
H – HERS

Presenter Notes
Presentation Notes
Many of the Hot Water System measures whether HERS or non-HERS are mutually exclusive, and the one form, i.e. PLB-02-E or PLB-22-H, will auto populate. For example, HERS All Pipe Insulated, or Parallel Piping, or Compact Plumbing (with or without Recirc), but not all three.




Reminder:    
E – Enforcement Agency
H – HERS

2022 Supporting Docs LMCI & LMCV 

Note: Air Leakage Testing is part of the Mechanical section under 
the LMCI-MCH-27 and 24-H forms.



List of CF2R and CF3R Forms 
–Example Project on CalCERTS



After CF2R/CF3R’s are complete, the project can obtain 
final Occupancy approval.

Approval Process
• CF1R on HERS Registry

• CF2R on HERS Registry

• CF3R on HERS Registry

• Enforcement Agency 

(AHJ) can access the 

Watermarked Forms

• AHJ will see “PASS” on 

List of Required Forms



PSR – Project Status Report - Compliance

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

CF2R’s

CF3R’s



Quality Insulation Installation (QII) ENV-21, 22 and MCH-21

HERS QII Work Flow:
 Triggered on CF1R
 Job Site Meeting “Review Requirements” 
 HERS Inspection: Framing

 Envelope Measures
 HVAC/Duct Measures

 HERS Inspection: Insulation Install
 Envelope Measures

Sample Res Project.ribd22

CF1R-PRF-01-E

CF2R and CF3R Forms



QII – Air Sealing - Framing Stage for Low-rise Multifamily
LMCI-ENV-21-H 

Hardworking HERS Rater

Multifamily Project

Forms are similar to Single 
Family, except items describing 
where assemblies must be sealed 
to stop air movement between 
dwellings.



Insulation Installation CF2R-ENV-03-E
(Non-HERS / Installer or GC)

The first half of this form is to 
document what insulation was 
installed, how much, and where…

…the second half of this form list reminders for the 
Mandatory Measures and other insulation requirements.

Meeting the Code Mandatory 
Measures will make QII –HERS 
much easier!

No Gaps or Voids

No Gaps at 
Ends of Batts



CF2R-ENV-03-E   Mandatory and part of QII

Unfinished Job: 
Electrical Wiring is on 
the surface of the batt 
insulation.

Batt Insulation 
‘Delaminated’ 
Around Elec 
Wiring

Insulation Cut 
Around 
Electrical 
Boxes

QII – Insulation and Electrical Wiring

-- PASS on the Left, FAIL on the Right.



QII – Eliminate the Voids, Gaps, Compression
and “No Stuffing” 

Insulation needs to be in tight contact 
with the studs.

Insulation 
width 
undersized

Gaps at the 
studs

Eliminate Voids 
and Compression

Voids 

Insulation was compressed and 
“stuffed,”  and not cut to size.

General 
Compression

-- All of these would FAIL QII

Insulation was compressed at the 
framing members.



QII – Made Easy with Blown-in Products



QII – Expanding Foam for Narrow Cavities and Windows

Narrow cavities are filled 
with expanding foam… 
And it air seals too



Performance Method Credit: Spray Foam and HERS

Spray foam will expand unevenly as it cures. 
Closed Cell Medium Density: Measure to ½” 
variance in depth for an average installed R-Value

If spray foam has a higher R-value 
than Table 4.1.7  default values, a 
HERS rater can verify the higher R-
value...

Screen-Shot of EnergyPro Input:

-- But the rater will need documentation of the material's R-value from the installer



Attic Ceiling Insulation: HERS Existing Conditions and 
New Construction

-- It's ugly up there. If home owners knew what their attics looked like...

HERS – Verified Existing Condition
R-19 in theory, lots of room for improvement

Add New Insulation – Credit 
under the Performance Method 

R-30 is the target 
value… some brands 
achieve with 8” depth, 
others need more.

Blown-in Insulation can be added 
over the top of the existing

Screen-Shot of EnergyPro Inputs:



QII – Batt Insulation over Spray Foam Air-Barrier

2” Closed Cell Spray Foam is adhered to 
underside of roof deck. 

Remaining cavity is filled with Batt Insulation. 
(Blown-in insulation would also be acceptable.)

Excerpt from form CEC-CF2R-ENV-21-QII-H:



QII – Batt Insulation over Spray Foam –Works for Walls too

2” Closed Cell Spray Foam is adhered to 
underside of roof deck and walls. 

Excerpt from Form CEC-CF2R-ENV-21-QII-H:

Remaining cavity will be filled with Batt or 
Blown-in insulation.



QII – Insulation Installation - CF3R-ENV-22-H

R-30

Loose-fill insulation depth and density is 
verified in at least 6 random locations to 
show the CF1R value has been met.

Additional Insulation 
needed until the settled 
depth of insulation hits 
the R-30 mark.



QII – Tub and Shower Enclosures

Taped and 
Sealed 
‘Blue-
Board’ as 
Air-barrier

Exterior Wall with a 
Continuous Air and Thermal 
Boundary – Install before the 

Tub/Shower is Installed

Tub/Shower 
Enclosure



QII –Insulate hard to access wall cavities before exterior 
sheathing; insulate fireplace and tub enclosures

Insulation was blow-in behind the OSB panels. 
Note: The proper air-barrier is at the exterior walls, 
not the fireplace surface.

Proper insulation and air-barrier 
missing behind tub at the exterior 
walls.

Not an approved 
air barrier 
material



QII – Insulation and Air Sealing can be a Team Sport

• Well executed job site work 
flow makes HERS QII and 
Envelope Air Leakage Sealing 
go smoothly and easily.

• Follow up with each trade to 
ensure one trades person is 
not undermining the other 
trades person’s work.

“I've found that certain trades can affect thermal performance...
In a bad way....!”  --P.D., HERS Rater

Insulation removed to install a duct to 
a duct boot and register



Building/Envelope Air Leakage Testing

 Envelope Leakage to/from:
 Outdoors
 Attic
 Crawlspace

 Measure Pressure (Pa) and 
Airflow Leakage (cfm) 

 Equipment:
 Blower Door Kit
 Pressure & Flow Gauge 
 Shows a “Positive 

Pressurization” Test
Blower/Fan 

Gauge

Gasket for 
Door-way

Electricity 
Required

Friendly 
HERS 
Rater



Common Problem Area –
Connection to Drywall

Joints Caulked and 
Boot Sealed to 
Drywall

Register Boot

Envelope Air Leakage Testing and Common ‘Un-seen’ 
Problem Areas

Before After

HVAC Registers are 
“sealed” for the duration of 
the Envelope Leakage Test



ACH50 defaults to 5 for newly constructed buildings in single-
family houses and townhomes have heating and cooling 
system ducts, or both, outside the conditioned space

In single-family homes and townhomes with no ducts in 
unconditioned space, the default ACH50 is 4.4

User input of an ACH50 that is less than the default
value becomes a special feature requiring HERS verification.

Envelope Air Leakage Testing –Best Practices or 
Needed Performance Method Credit?
Screen-Shot of EnergyPro Inputs:

Excerpt from the ACM:

New Homes with Ductless Systems are compared to 
ACH50 of 4.4.  We usually target less than 2 ACH to 
‘see’ much of a credit. 



Building/Enclosure Air Leakage ENV-20-H and MCH-24-H
CF1R-PRF-01-E

HERS Work Flow:

 Triggered on CF1R

 “Kick-off” Job Site “Review” Meeting

 “Pre-Test(s)” can be performed after:

 Envelope Sealing

 HVAC/Duct Sealing

 Final Blower Door Test

CF2R and CF3R Forms

ACH – Air Changes 
per HourACH @



QII - Air Infiltration Sealing CF2R-ENV-21-H

Meeting QII – Air Infiltration Sealing at the Framing Stage will make –HERS 
Building /Enclosure Air Leakage Testing much easier!

Conditioned ‘Daylit’ Basement to Crawl Space –
Penetrations are air sealed and walls will be insulated.



QII - Air Infiltration Sealing CF2R-ENV-21-H

Exterior Bottom (Sill) Plates Sealed to Floor

Continuous Sealant

Meeting QII – Air Infiltration Sealing at the Framing Stage will make –HERS 
Building /Enclosure Air Leakage Testing much easier!

Continuous Gasket 
between Plate and 
Concrete



QII –Air Infiltration Sealing at the Sill Plates 
(and other Joints)

Typical sheathing location 
relative to sill plate

Liquid 
Applied 
Membrane

Sheathing extends 
below the sill plate

Self-Adhered 
Membrane

Membrane is 
Adhered to 
Foundation

Self-Adhered 
Vapor 
Impermeable 
Membrane



QII - Air Infiltration Sealing CF2R-ENV-21-H

Continuous Bead of Sealant 

Ceiling Alteration with 
Existing Recessed Fixture

Dry-Wall Cover with 
Continuous Fire-proof 
Sealant

Dry-Wall Ceiling
HVAC Register

Meeting QII – Air Infiltration Sealing at the Framing Stage will make –HERS 
Building /Enclosure Air Leakage Testing much easier!



Taped and 
Sealed Dry-
wall as Air-
barrier

Vented Attic with a Continuous 
Air and Thermal Boundary

Wall and Ceiling Penetrations for the Mechanical System Refrigerant, Condensate, and Communication 
Lines need to be Air Sealed.

VCHP Compliance Option –Shown on MCH-33-H –But Impacts 
Envelope Enclosure



VCHP Compliance Option –Shown on MCH-33-H –But Impacts 
Envelope Enclosure

Ductless Recessed-Ceiling

Indoor units shall be installed within the air and thermal boundaries

Continuous 
Insulation and 
Rainscreen

Unvented Attic with a Continuous 
Air and Thermal Boundary

Alternate R-5
Rigid Insulation

2” Closed Cell Spray Foam

Sheathing with Applied 
Air-barrier

Taped and 
Sealed 
Dry-wall as 
Air-barrier

Vented Attic with a Continuous Air 
and Thermal Boundary



Consider Including Key HERS Measures on the 
Cover Sheet

If a project design includes HERS 
measures (See CF1R or LMCC) 
consider calling that out on the 
Cover Sheet, suggested locations: 
 ‘Code Summary’ 
 ‘Code Analysis’
 ‘Supporting Documents’
 ‘HERS Summary’

HERS MEASURES REQUIRED ON THIS PROJECT:
• QII –HERS
• VCHP – CREDIT TAKEN

EXAMPLE PROJECT

EX
AM

PL
E 

PR
O

JE
CT

SUPPORTING DOCUMENTS

• TITLE 24 ENERGY REPORT
• NOTE: HERS MEASURES REQUIRED ON 

THIS PROJECT:
• QII –HERS
• VCHP – CREDIT TAKEN



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 and ICC LUs

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

 Upcoming Courses:
 February 8 - Retaining Profit – Minimize Call Backs on Heat Pump Installs

 February 13 - Elements of a Whole House Assessment: The Home Energy Audit Explained 

 February 14 - Energy Code Implementation: Single Family New Construction

 February 20 - Practical Ways to Address Embodied Carbon

 February 27 - Residential Load Calculation and Duct Design for Building Departments

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

mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/retaining-profit-minimize-call-backs-on-heat-pump-installs/
https://www.3c-ren.org/event/elements-of-a-whole-house-assessment-the-home-energy-audit-explained/
https://www.3c-ren.org/event/energy-code-implementation-single-family-new-construction/
https://www.3c-ren.org/event/practical-ways-to-address-embodied-carbon/
https://www.3c-ren.org/event/residential-load-calculation-and-duct-design-for-building-departments/
http://www.3c-ren.org/events


Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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