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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 



3C-REN 

Staff Online





▪ 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

805.220.9991



▪ 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



BayREN Codes & Standards

2022 California Energy Standards:
Single Family Residential Envelope Compliance 

www.BayREN.org
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Introduction
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Today’s Learning Objectives

▪ Understand the overall compliance process, including how 
compliance forms are used.  

▪ Learn how to prioritize your time when plan checking and 
field inspecting residential envelope components.

▪ Understand the purpose and application of envelope and 
fenestration performance values.

▪ Be familiar with best practices for Energy Code Compliance.

12



Energy Code 
Requirements for
Residential Envelopes

13



Before “diving into” the details of the energy code, it is first 
important to understand the overall process and how 
different people fit into it.

Public

Enforce-
ment

Trades

Trades

Utilities

The Compliance Process

CEC

14



Energy Code Compliance Options

Prescriptive Path

▪ Usually a 
“prescribed” list of 
measures by CZ

▪ No design flexibility

▪ Common for 
alterations, 
changeouts, and 
smaller additions.

Performance Path

▪ The energy performance of the “prescriptive 
package” is the target, but tradeoffs are allowed.

▪ Based on an energy simulation using State-
approved software (CBECC, Energy Pro, etc.)

▪ Very common for new construction and larger 
additions.

▪ Rare for alterations, changeouts, etc.

Mandatory Measures: Minimum requirements that must always be met

Pick 
One

15



“Prescriptive” Approach - Uses Table 150.1-A, B

Features vary by CZ

In the performance approach the prescriptive 
features set the target energy use but trade-
offs between features are allowed. 16



“Prescriptive” Approach - Uses Table 150.1-A, B

Features vary by CZ
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“Performance” Approach Uses
a Computer to Calculate Energy Use

After the house is made to comply in the software a file is uploaded to the HERS registry which 
creates the registered CF1R.  It can also print an unregistered CF1R, like this one.  Do not accept 
unregistered CF1Rs for new construction. 18

Compliance Software

CF1R-PRF-01



▪ Mandatory measures are shown on most of the 
CF2R forms and can be found in section 150.0.

▪ They include things like minimum efficiencies for 
equipment and required features or controls.

▪ They also set that absolute lowest you can go on 
some features that might be traded off in the 
performance method.

“Mandatory Measures” must always be met 
regardless of the approach

19



▪ Refer to handout: 

“2019 Low-Rise 
Residential 
Mandatory 
Measures 
Summary ”

“Mandatory Measures” must always be met 
regardless of the approach

20



▪ Refer to handout: 

“2019 Low-Rise 
Residential 
Mandatory 
Measures 
Summary ”

“Mandatory Measures” must always be met 
regardless of the approach

21



Refer to full-size 
copy provided 
with your 
handouts.

Compliance Process Flow Diagram

22



▪ Notice that the forms 
follow a simple 1 - 2 - 3 
flow:

▪ CF1R       CF2R       CF3R

▪ Notice that process is 
divided into Plan Check and 
Field Inspection sections 
and that good 
communication must flow 
between them.

▪ The forms are intended to 
facilitate this.

Plan Check

Field
Inspections

Compliance Process Flow Diagram
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The document author determines which compliance approach is to be used and 
creates the compliance documents.

Compliance Process Flow Diagram
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After the plans have been checked for accuracy and the compliance documents are verified to 
match, the permit is issued.

Compliance Process Flow Diagram
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▪ The project starts and the energy features are installed. 
▪ The responsible persons submit the supporting documents.
▪ The building inspector verifies that all documents have been submitted.

Compliance Process Flow Diagram

ALL measures 
(HERS and non-
HERS) require a 
CF2R.
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Any questions?

Compliance Process Flow Diagram
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Energy Code 
Re-organization for 
2022 Code

Multifamily Subchapters Added



T24 Part 6 Energy Code – Subchapter Organization

Subchapter 1 –All Occupancy –Scope, Definition

Subchapter 2 –All Occupancies – Mandatory Requirements Sec 100.0-100.3
&

Sec 110.0-110.12 

Subchapter 7 –Low-Rise 
Residential Mandatory Measures

Sec 150.0

Subchapter 9
–Additions and 

Alterations

Sec 150.2

Subchapter 8 –
Performance and 

Prescriptive 

[New Construction]

Sec 150.1

Subchapter 3 –Nonresidential, 
High-Rise Res, Hotel/Motel, Covered 
Process –Mandatory Requirements 

[HVAC and Ventilation]

Sec 120.0-120.9

Subchapter 6 –
Additions and 

Alterations 

Sec 141.0-141.1

Subchapter 5 –Performance 
and Prescriptive

[New Construction]

Sec 140.0-140.9

Subchapter 4 –Nonresidential, 
High-Rise Res, Hotel/Motel –

Mandatory Requirements

[Lighting and Power]

Sec 130.0-130.5 

Low-Rise ResNot Low-Rise Res

All [regulated] Occupancies

(A, B, E, F, H, I M, R, S, or U, except I-3 and I-4)



T24 Part 6 Energy Code – Subchapter Organization

Subchapter 1 –All Occupancy –Scope, Definitions

Subchapter 2 –All Occupancies – Mandatory 
Requirements

Sec 100.0-100.3

& 

Sec 110.0-110.12

Subchapter 7
–Single Family Residential 

Mandatory Measures

Sec 150.0

Subchapter 9
–Additions and 

Alterations

Sec 150.2

Subchapter 8 
–Performance and 

Prescriptive 

[New Construction]

Sec 150.1

Subchapter 10 
–Multifamily Residential 
Mandatory Measures

Sec 160.0-160.9

Subchapter 11 
–Performance  

and Prescriptive

[New Construction]

Sec 170.0-170.2

Subchapter 12 
–Additions and 

Alterations 

Sec 180.0-180.4

Subchapter 3
–Nonresidential, 

Hotel/Motel, Covered 
Process –Mandatory 

Requirements 

[HVAC and Ventilation]

Sec 120.0-120.9

Subchapter 6 –
Additions and 

Alterations 

Sec 141.0-141.1

Subchapter 5 –Performance and 
Prescriptive

[New Construction]

Sec 140.0-140.9

Subchapter 4 
–Nonresidential, 

Hotel/Motel –Mandatory 
Requirements

[Lighting and Power]

Sec 130.0-130.5 

Single Family ResNot Residential

All [regulated] Occupancies

(A, B, E, F, H, I M, R, S, or U, except I-3 and I-4)

Multifamily Res



Energy Design Ratings (EDR)

Source EDR 

includes energy 

used by:

▪ Envelope

▪ IAQ

▪ HVAC

▪ DHW

▪ Unregulated loads

TDV Efficiency EDR 

includes energy 

used by:

▪ Envelope

▪ IAQ

▪ HVAC

▪ DHW

▪ Unregulated loads

TDV Total EDR

includes energy 

used by:

▪ Efficiency EDR  

measures plus

▪ Solar PV

▪ Battery Storage

▪ Precooling

Performance Change

EDR1

Section 150.1(b)1

Energy Source Design Rating
(New proxy for carbon) 

EDR2 (TDV)
Energy Efficiency Design Rating Solar Electric Generation and 

Demand Flexibility Design Rating 
+



Performance Method (Computer Modeling)

Must meet ALL THREE to comply for new 

construction:

• Source EDR (EDRs)  Represents the building energy 

efficiency in terms of an hourly source as proxy for 

carbon-based metric

• Efficiency EDR (EDRe) Represents the building energy 

efficiency in terms of a TDV energy based metric 

• Total EDR (EDRt ) Represents both the Energy Efficiency 

Design Rating and the Solar Electric Generation and 

Demand Flexibility Design Rating. 

Performance Change Section 150.1(b)1

Source EDR
New proxy for 

carbon

Compliance software has 
changes to the Standard 
Design which now varies 

by climate zone and 
includes either heat pump 

space or water heating

Key Take-aways for 2022



Definition

Single Family in the Energy Code: 

▪ A townhouse

▪ Residential building Occupancy R-3 with 2 or 
fewer dwelling units

▪ Building of occupancy R- 3 other than MF or 
hotel/motel

▪ Building of Occupancy 3.1 

▪ Building with Occupancy U on residential site 

LOW-RISE RESIDENTIAL 
BUILDING is a building, other 
than a hotel/motel that is 
Occupancy Group:
• R-2, multifamily, with three 

habitable stories or less; 
or

• R-3, single family; or
• U-building, located on a 

residential site.



Energy Code Compliance
Documents

34



Naming 
Convention

35



Compliance Documents List

There are LOTS of 
compliance 
documents: CF1Rs, 
CF2Rs, and CF3Rs.

The good news is 
that, thanks to the 
HERS Registries, 
most of them are 
all electronic.

36

2022 Residential 
Compliance Manual

Appendix A
Table of Contents

CF1R-ENV
Only used for 
prescriptive approach 
(rare)



Compliance Documents List

There are LOTS of 
compliance 
documents: CF1Rs, 
CF2Rs, and CF3Rs.

The good news is 
that, thanks to the 
HERS Registries, 
most of them are 
all electronic.

37

2022 Residential 
Compliance Manual

Appendix A
Table of Contents

CF2R-ENV
Used frequently in 
new construction, 
additions and 
alterations



Compliance Documents List

There are LOTS of 
compliance 
documents: CF1Rs, 
CF2Rs, and CF3Rs.

The good news is 
that, thanks to the 
HERS Registries, 
most of them are 
all electronic.

38

2022 Residential 
Compliance Manual

Appendix A
Table of Contents



Compliance Documents List

There are LOTS of 
compliance 
documents: CF1Rs, 
CF2Rs, and CF3Rs.

The good news is 
that, thanks to the 
HERS Registries, 
most of them are 
all electronic.

39

2022 Residential 
Compliance Manual

Appendix A
Table of Contents

CF3R-ENV forms
Used for HERS 
verification (whenever 
a CF2R-ENV-XX-H is 
used)



Compliance Documents List

There are LOTS of 
compliance 
documents: CF1Rs, 
CF2Rs, and CF3Rs.

The good news is 
that, thanks to the 
HERS Registries, 
most of them are 
all electronic.

40

2022 Residential 
Compliance 
Manual

Appendix A
Table of Contents



▪ If the project has at least one HERS measure, the 
project will have to be registered with a HERS 
Provider. (All new construction and most additions)

▪ The CF2R and CF3R forms will then be generated and 
tracked by the HERS Registry.  

▪ The Project Status Report will tell you which forms 
are needed for each registered project.

Registered vs. Non-registered Forms

41



▪ HERS registries are online tools that can help keep track 
of the forms for most projects

▪ The two CA HERS Providers with CEC approved registries 
are 

▪ CalCERTS, Inc. (www.calcerts.com)

▪ CHEERS (www.cheers.org) 

HERS Registries Can Track Documentation

42

http://www.calcerts.com/
http://www.cheers.org/


Forms That Will Commonly Be Used for Envelope Measures

CF1R – Certificates of Compliance: List what is required to comply 
with Energy Code.

▪ CF1R-PRF-01-E: Used when the performance approach is used to demonstrate compliance 
for any kind of project (software generated). Most new construction, some additions

▪ CF1R-NCB-01-E: Used when the prescriptive approach is used to demonstrate compliance 
for newly constructed homes and additions over 1,000 square feet. (Very rare – these 
projects almost always use the performance approach)

▪ CF1R-ADD-01/02-E (HERS/Non-HERS): Used when the prescriptive approach is used to 
demonstrate compliance for additions less than or equal to 1,000 square feet. Smaller, 
simpler additions

▪ CF1R-ALT-01/05 (HERS/Non-HERS): Used to demonstrate prescriptive compliance for non-
HVAC alterations (roof, windows, walls, etc.).

Not used for envelope measures: CF1R-ALT-02: Used to demonstrate prescriptive compliance 
only for HVAC alterations. 

43



CF-2R – Certificates of Installation – Document what was installed.

Non-HERS Measures (-E)

▪ CF2R-ENV-01-E: Fenestration (windows, skylights, etc.)

▪ CF2R-ENV-03-E: Insulation specifications

▪ CF2R-ENV-04-E: Roofing products and radiant barrier

HERS Measures (-H)

▪ CF2R-ENV-20-H: Envelope air leakage (blower door test)

▪ CF2R-ENV-21-H: QII Framing Stage 

▪ CF2R-ENV-22-H: QII Insulation Stage 

Forms That Will Commonly Be Used for Envelope Measures

44



CF-3R – Certificates of Verification: 
Document HERS Verification

▪ For each CF2R-XXX-##-H there is a 
corresponding CF3R, Certificate of 
Verification

▪ The HERS Registry will help you make 
sure the correct CF2Rs and CF3Rs get 
used and completed.

Source: CalCERTS® Quick Status Report

Forms That Will Commonly Be Used for Envelope Measures

45



Envelope Assembly 
Performance Values

46



Important performance values for building assemblies are: 

▪ All opaque surfaces

▪ R-value  (higher is better)

▪ U-factor (lower is better)

▪ Roofs only

▪ Solar Reflectance (higher is better)

▪ Thermal Emittance  (higher is better)

Building Assembly Performance Values

47



▪ R-value is usually used to describe an insulating material.

▪ A higher number means less heat transfer.

▪ When verifying R-value against compliance documentation, the 
listed value is a minimum. “Higher is Better”.

▪ U-factor is usually used to describe an assembly of materials.

▪ A higher number means more heat transfer.

▪ When verifying U-factor against compliance documentation, the 
listed value is a Maximum. “Lower is Better”.

R-value and U-factor

48



High Performance Attics

▪ Historically, most attics vented.  This means that vents 
are provided to allow unconditioned outside air to 
pass through the attic. (1:150 or 1:300 rules)

▪ The thermal boundary is at the ceiling of the house.



High Performance Attics

▪ Recently, unvented attics have become more popular due to a 
somewhat large energy compliance credit given by the compliance 
software for having the HVAC ducts inside semi-conditioned space.

▪ The thermal boundary is at the roof deck not the ceiling.



High Performance Attics

▪ Another type of vented attic is the “High Performance Attic 
(HPA)”.

▪ This is where both the attic floor (ceiling of the house) and the 
attic ceiling (roof of the house) are insulated.



High Performance Attics

▪ Note that the attic is still vented. 

▪ The purpose of the insulation at the roof is to prevent heat from coming 
into the vented attic, much like radiant barrier – but better.

▪ It also helps in the winter.



High Performance Attics

▪ This leaves four basic approaches to attics
1. Vented

A. Insulated at ceiling only (traditional attic)

B. Insulated at ceiling and roof deck (HPA)

2. Unvented
A. Unfinished (indirectly conditioned)

B. Finished (directly conditioned - rare)



Solar Reflectance and 
Thermal Emittance for Cool Roofs

▪ New Cool Roof technology has improved the roofing 
materials ability to reflect and emit heat energy without 
affecting the color of the roof.  

▪ This is especially important in cooling dominated climates.

Diagram from 
coolroofs.org:

54



Solar Reflectance and 
Thermal Emittance for Cool Roofs

This is the CRRC label that indicates a roofing product’s Solar 
Reflectance and Thermal Emittance.

Compliance Issue:
When verifying these 
values against compliance 
documentation, the listed 
value is a minimum. 
“Higher is Better”.

0676-0043 

0.26

0.81

0.27
0.92
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Overview of Mandatory 
and Prescriptive 
Envelope Requirements
(All in the Checklist) 

56



Joints and Other Openings – Mandatory Measures

▪ Air leakage through joints, penetrations, cracks, holes 
and openings around windows, doors, walls, roofs and 
floors can result in higher energy use for home heating 
and cooling than necessary.

57



Joints and Other Openings – Mandatory Measures

▪ The following openings in the building envelope shall be caulked, gasketed, 
weather-stripped or otherwise sealed: 

▪ Exterior joints around window and door frames, including doors 
between the house and garage, between interior HVAC closets and 
conditioned space, between attic access and conditioned space, 
between wall sole plates and the floor, exterior panels and all siding 
materials.

58



Joints and Other Openings – Mandatory Measures

Openings in exterior walls, ceilings and floors for plumbing, electricity, 
and gas lines.

Openings in the attic floor (such as where ceiling panels meet interior 
and exterior walls and masonry fireplaces).

59



Roof Deck in Newly Constructed Attic Systems

Applies to CZ 4 and 8-16:

▪ New Insulation either above or 

below the roof deck or a 

combination of the two

▪ Weighted average U-factor of 

roof deck cannot exceed 0.184 

(Example, R-5 exterior 

continuous insulation)

▪ Exceptions when duct system is 

located within the conditioned 

space, i.e. below insulated ceiling

150.0(a)1

Image credit: CEC

Mandatory Change for 2022



Roof/Ceiling – Mandatory Measures

▪ Wood framed roof/ceiling 
construction assemblies must have at 
least R-22 insulation or a maximum 
U-factor of 0.043

○ See Section G of CF2R-ENV-03-E

▪ Some areas of the roof/ceiling can be 
less than the mandatory minimum U-
factor as long as other areas exceed 
the requirement and the weighted 
average U-factor for the overall 
ceiling/roof meets the requirement.
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Roof/Ceiling – Mandatory Measures

▪ Wood framed roof/ceiling 
construction assemblies must have at 
least R-22 insulation or a maximum 
U-factor of 0.043

○ See Section G of CF2R-ENV-03-E

▪ Some areas of the roof/ceiling can be 
less than the mandatory minimum U-
factor as long as other areas exceed 
the requirement and the weighted 
average U-factor for the overall 
ceiling/roof meets the requirement.
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Walls - Mandatory Measures

See Section G of CF2R-ENV-03-E

▪ The mandatory measures have two requirements depending on frame size:
▪ 2x4 inch wood-framed walls above grade shall have at least R-13 

insulation installed in the cavities between framing members, or a 
weighted average U-factor that cannot exceed U-0.102. 

▪ 2x6 inch or greater wood-framed walls above grade shall have at least R-
20 insulation installed in the cavities between framing members or a 
weighted average U-factor not exceeding 0.074
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Walls - Mandatory Measures

See Section G of CF2R-ENV-03-E

▪ The mandatory measures have two requirements depending on frame size:
▪ 2x4 inch wood-framed walls above grade shall have at least R-13 

insulation installed in the cavities between framing members, or a 
weighted average U-factor that cannot exceed U-0.102. 

▪ 2x6 inch or greater wood-framed walls above grade shall have at least R-
20 insulation installed in the cavities between framing members or a 
weighted average U-factor not exceeding 0.074
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Prescriptive Measures

▪ Note that the prescriptive requirements assume “high 
performance attics” with insulation at the ceiling AND roof 
deck.

▪ Remember that the prescriptive packages are mostly used to 
establish the target energy budget. (on the Standard house 
the Proposed house is being compared to)

▪ Prescriptive measures can be traded off against other features 
or extra credits.
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Additions that are 700 square feet or less shall meet the requirements of Section 150.1(c) 

[i.e. Prescriptive Components], with the following modifications: 

Roof and ceiling insulation in a ventilated attic shall meet one of the following 

requirements: 

a. In Climate Zones 1, 2, 4, and 8 - 16, achieve an overall assembly U-factor not 

exceeding 0.025. In wood framed assemblies, R-38 or greater. 

b. In Climate Zones 3, 5, 6, and 7, achieve an overall assembly U-factor not exceeding 

0.031. In wood framed assemblies, R-30 or greater. 

Additions –Roof and Ceiling

Prescriptive Change for 2022 150.2(a)1Bi

Change from 2019 Code: CZ’s 2, 4, 8, 9 and 10 got “upgraded” to R-38



Fenestration 
Performance Values 
and Impacts

67



NFRC Labels

▪ To be installed in a home in CA, manufactured 
windows must be tested and rated by the 
National Fenestration Rating Council (NFRC).  

▪ They also provide both temporary and 
permanent labels that can be affixed to each 
window.  

▪ Only representative sizes of each type of 
window are tested.  

▪ Testing every size of every model would be too 
burdensome and the variations between sizes 
would be relatively minor.

Image from Residential Compliance Manual. 68



Overhangs, Sidefins and Other Shading Devices

Overhangs are described by some 
simple dimensions:
▪ Height of window 
▪ Height above window
▪ Horizontal extension from face of 

window

69



Overhangs, Sidefins and Other Shading Devices

▪ Also, the distance that the overhang 
extends past the left and right edge of 
the window should be considered.

70



HERS Verification of 
Residential Envelope 
Measures

71



HERS Verification of 
Residential Envelope Measures

▪ There are two envelope special performance credits that, 
when taken, require field verification by a HERS Rater:

▪ Quality Insulation Installation (QII)

▪ Reduced Infiltration

▪ All other envelope measures are verified by building 
department personnel.
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Quality Insulation Installation (QII)

▪ The CEC has taken a “guilty until proven innocent” approach and 
automatically de-rates insulation in the compliance software by a significant 
percentage.

▪ If the builder does not want this penalty, they can choose the Quality 
Insulation Installation (QII) credit, which requires that the insulation be 
HERS verified at various stages both pre and post insulation.  

▪ TIP: If the QII credit is taken, the HERS rater will perform a very thorough 
inspection on the insulation so the building inspector does not have to.

▪ NOTE: QII will be more common in 2019 code and coordination will be very 
important

73



Reduced Infiltration (Blower Door Test)

▪ A builder can take credit for building 
an extra tight house, if they want to.  
▪ This triggers HERS verification, 
which is accomplished by measuring 
how tight a house is by performing a 
blower door test. 
▪ TIP: If this verification is done, it is 
much less important for building 
inspectors to verify caulking and 
sealing.
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Let’s Look at the 
Envelope Measures 
on a 
2022 CF1R-PRF-01

Photo credit: Eco-$mart
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Basic Info (Important)



77

Shows if it Passes 

(can’t print form if it doesn’t pass)



78

Shows if it Passes - Detail

(TMI)



79

Shows How Much it Passes by

(Kind of useful)

PV Info

(Very Important)

Battery Info

(Very Important)



80

Special Features

(Kind of Important)

HERS Features Info

(Very Important)

Building Features

(Kind of Important)

Zone Information

(Kind of Important)
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(Kind of Important)

(Kind of Important)

(Super of Important)
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(Super of Important)

(Not Important)
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v (Kind of Important)

(Kind of Important)
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(Very Important – If Required)



Best Practices for 
Energy Code 
Enforcement

Photo credit: Eco-$mart
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Best Practices – Code Compliance

▪ Check the CF1R envelope measures against the plans. 
(Especially windows!)

▪ Inspect the non-HERS measures in the field, compare to 
CF2R. (Especially windows!)

▪ Use HERS registry to track forms for projects that 
require HERS verification.

▪ Know which HERS verified measures are required to 
avoid duplicate inspections.

86



2022 “BEES”

Publication #

CEC-400-2022-010

Resources
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2022 Residential 
Compliance Manual 
covers 

See Chapter 3“Building 
Envelope Requirements”

Publication #

CEC-400-2022-006

Resources

88



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:

▪ Stay tuned for the 2023 Event Calendar!

mailto:shuskey@co.slo.ca.us


Thank you!

For more info: 

3c-ren.org

For questions:

info@3c-ren.org
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