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2019 Energy Code Basics
Residential



Energy Code History

The Warren‐Alquist Act established the 
California Energy Commission in 1974

• Authority to develop and maintain 
Building Energy Efficiency Standards 
(Energy Code)

• Requires the CEC to update 
periodically, usually every three years

• Requires the Energy Code to be cost 
effective over the economic life of the 
building

https://www.energy.ca.gov/rules-and-regulations/warren-alquist-act


Low-Rise Residential

•Single family - any number of stories
•Duplexes - any number of stories
•Townhouses - no more than three habitable stories
•Multifamily - no more than three habitable stories



2019 Energy Savings

Low-rise residential
• 7% more efficient than 2016 Standards
• Energy consumption reduced by an average 53% 

with photovoltaic (PV)
• Monthly lifecycle cost is $40 with savings of $80 

for typical home
• GHG emission reduction of 700k metric tons over 

3 years



2019 Energy Code

Effective January 1, 2020
• All building permit 

applications submitted on 
or after effective date

• Must use 2019 software 
and forms

https://www.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf


2019 Documents Online

• Energy Code
• Reference Appendices
• Compliance Manuals
• Forms

o Energy Code Ace

https://energycodeace.com/content/get-forms
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency


Energy Code Requirements

Mandatory measures
• Minimum efficiency requirements must always be met3

• Can never trade off
Prescriptive measures

• Predefined efficiency requirements
• May supersede mandatory measures
• Different requirements for newly constructed buildings, additions, 

and alterations



Compliance Approaches

Prescriptive Approach
• Simple approach, no trade-offs
• Mostly used for alterations
• Standard building baseline

Performance Approach
• Most flexible approach, allows for trade-offs
• Must meet all mandatory requirements
• Requires the use of CEC approved software
• Efficiency EDR proposed ≤ standard efficiency EDR​
• Total EDR (including PV) ≤ standard total EDR​
• Additions and alteration projects still use TDV



Energy Design Rating (EDR)

Low-rise residential EDR score based on total 
estimated energy use

• 100 represents a home built to 2006 IECC
• 0 represents a zero net energy home
• Two types of EDR must be met individually

oEfficiency EDR: Includes energy savings 
for space heating, cooling, ventilation, and 
water heating measures

oTotal EDR: Includes efficiency EDR minus 
compliance credit for PV, battery, and other 
demand flexibility measures



2019 Compliance Software

Performance approach compliance use most recently approved versions
• Residential

oCBECC-Res 2019.1.3
oEnergyPro 8.1 Residential
oRight-Energy 2019.1.1

• Nonresidential
oCBECC-Com 2019.1.3
oEnergyPro 8.1 Commercial

https://www.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html


Demonstrating Compliance

Compliance forms confirm Energy Code is met
• Completed by designers, consultants, builders, contractors, 

technicians, HERS raters, etc.
• Submitted to enforcement agencies for verification

oCertificate of Compliance
oCertificate of Installation
oCertificate of Acceptance
oCertificate of Verification



Mandatory Measures Summary

Low-rise residential
• Designers may choose to include 

on plans
• Enforcement agencies may require 

on plans 



Certificate of Compliance

Certificate of Compliance – CF1Rs
• Demonstrates compliance at design 

phase
• Completed by designer, architect, 

energy consultant, engineer, etc. 
• Submit with permit application, include 

with plans
• Plans examiner verifies CF1R matches 

specs on plans



Certificate of Installation

Certificate of Installation – CF2Rs 
• Completed by builder, installing contractor, 

or HERS rater
• Confirms compliance at installation
• Identifies energy efficiency measures 

installed per the CF1R and mandatory 
measures

• Left on-site for building inspector
• Inspector verifies documented efficiency 

and components match installed equipment 
and systems



Certificate of Verification

Certificate of Verification – CF3Rs 
• Completed by HERS rater
• Registered with approved HERS provider
• Confirms compliance with HERS testing 

requirements
oAir sealing
o Insulation installation
oDuct leakage
oAirflow
oRefrigeration charge

• Required for final inspection
• Inspector verifies tests and forms are 

complete, signed, and registered



Alterations and Additions

CF1Rs and CF2Rs
• Non-HERS projects
• Dynamic
• Interactive instructions
• Scope specific



Alterations and Additions
Forms Exception §10-103

Low-rise residential non-HERS alterations, and additions under 
300 square feet
• CF1R and CF2R not required - at building departments discretion

• Exempts forms only

• May create simplified forms

• Include requirements on permit application

• Project must comply with Energy Code 



Project Status Report

• Summarizes status of all required forms
• Available for any project in HERS registry
• Access directly in registry
• Request hard copy at final inspection to 

verify compliance
• HERS and Overall Status marked 

Complete to pass inspection
• May accept completed PSR in place of 

CF2R hard copies



2019 Energy Code
Residential Envelope
Navigating Title 24



Title 24 – California Building Code

Part 1 - Administrative Code
• Chapter 10
• Sections 10-101 – 10-115
• Administrative requirements

Part 6 - Energy Code
• Subchapters 1 - 9
• Sections 100.0 - 150.2
• Technical requirements 

https://www.dgs.ca.gov/BSC/Codes
https://www.dgs.ca.gov/BSC/Codes


Part 1 Administrative Code
All Buildings §§ 10-101 to 10-115

Regulations, definitions, permitting, compliance, enforcement, acceptance 
testing providers, local ordinances, interpretations, certification, labeling for 
fenestration and roofs, outdoor lighting zones, community shared solar, and 
battery storage

Relevant sections
§ 10-111 – Fenestration and door labels
§ 10-112 – Default tables
§ 10-113 – Roofing products



Part 6 Energy Code
All Buildings § 100.0 - Table 100.0-A

Residential relevant sections
§§ 110.6 - 110.8 All buildings
§ 150.0 Mandatory measures
§ 150.1 Prescriptive requirements
§ 150.2 Additions and alterations



Mandatory Requirements
All Buildings §§ 110.0 to 110.12 

Regulates the manufacture and installation of components and 
systems for all buildings

Relevant sections
§ 110.6 – Fenestration and exterior doors
§ 110.7 – Air sealing
§ 110.8 – Insulation and roofing



Mandatory Requirements
Residential § 150.0   

Covers requirements for design and installation of building envelopes, 
ventilation, space conditioning, water systems and lighting

Relevant sections
§ 150.0(a-d, f) - Insulation
§ 150.0(g) - Vapor Retarder
§ 150.0(q) - Fenestration



Performance and Prescriptive 
Requirements
Residential § 150.1
Performance and prescriptive compliance approaches

Relevant sections
§ 150.1(b) – Performance
§ 150.1(c) – Prescriptive 
Table 150.1-A – Single Family Buildings
Table 150.1-B – Multifamily Buildings



Performance and Prescriptive 
Requirements
Additions and Alterations § 150.2

Performance and prescriptive compliance approaches

Relevant sections
§ 150.2(a) – Additions
§ 150.2(b) – Alterations



Envelope Defined
The building envelope is the exterior components, including demising partitions, which enclose 
conditioned space, separating it from unconditioned space or outside space.

roof

window

wall

floor



Fenestration and Exterior Doors
Residential

Administrative §§ 10-111, 10-112
Mandatory §§ 100.1, 110.6, 150.0(q)
Prescriptive § 150.1(c)3, 5 
Additions and Alterations §§ 150.2(a)1, 150.2(b)1 



Fenestration Definitions

Fenestration - a transparent or translucent material plus any sash, frame, 
mullions, and dividers
U-factor - a measure of the heat transmission through the fenestration
Solar Heat Gain Coefficient (SHGC) - the fraction of solar radiation 
entering the space through the fenestration which is released as heat into 
the space

Lower U-factor and SHGC are more efficient



Fenestration Definitions

Three types of fenestration 
• Manufactured: pre-assembled glazing and frame

oCommonly used in residential
• Site-Built: plant-fabricated and field-assembled

oStorefront or curtain wall system
oReferred to as knock-down

• Field-Fabricated: field-made
oCustom made at site for a specific application



Fenestration and Exterior Doors
Administrative Regulations 
All Buildings §§ 10-111, 10-112

Labeling and Certification Requirements § 10-111
• National Fenestration Rating Council (NFRC) is designated to administer 

certification program
• Temporary labels

o NFRC manufactured window and door labels
o Energy Commission default table values 

• Label certificates
o NFRC Component Modeling Approach (CMA)
o NA6 Alternate Default Fenestration Procedure (NRCC-ENV-05)

• Permanent labels
Default Tables § 10-112

• Energy Commission calculates, maintains, and revises



Fenestration Temporary Labels
NFRC CEC



Fenestration and Exterior Door 
Mandatory Requirements
All Buildings §§ 100.1, 110.6

Exterior doors require U-factor rating
• NFRC
• Doors with 25% or more glazing treated as 

fenestration

Updated definitions
• Fenestration Product
• Clerestory
• Door

• Glazed Door
• Overhang Projection
• Overhang Rise



Fenestration and Exterior Door 
Mandatory Requirements
All Buildings § 110.6
Manufactured and site-built

• Certified by NFRC to meet requirements for air leakage, U-factor, and SHGC 
Site-built

• Reference Nonresidential Appendix NA6 alternate default fenestration procedure 
o Residential - less than 250 square feet
o Nonresidential - less than 200 square feet

• Meet acceptance requirements in Reference Nonresidential Appendix NA7 
Field-fabricated

• Must use U-factor in Table 110.6-A and SHGC in Table 110.6-B
• Exterior doors less than 25% glazing use U-factor in Reference Joint Appendix 

JA4.5 Table 4.5.1
• Must be caulked and weather-stripped



Fenestration and Exterior Door 
Mandatory Requirements
All Buildings § 110.6

Methods for determining U-factor and SHGC

Manufactured
Windows

Manufactured 
Skylights

Manufactured 
Doors

Site-Built
Fenestration 
and Doors

Field-
Fabricated 

Fenestration 
and Doors

Glass 
Block

NFRC     n/a n/a

NFRC - CMA     n/a n/a

Default Table  
110.6-A, B   n/a   

Default Table 
JA 4.5.1 n/a n/a    n/a

NA6 - less 
than 250 ft² n/a n/a n/a  n/a n/a



Fenestration Default U-factor
All Buildings Table 110.6-A

FRAME PRODUCT TYPE SINGLE PANE
U-FACTOR

DOUBLE PANE
U-FACTOR

GLASS BLOCK
U-FACTOR

Metal

Operable 1.28 0.79 0.87
Fixed 1.19 0.71 0.72
Greenhouse or garden window 2.26 1.40 N.A.
Glazed doors 1.25 0.77 N.A.
Skylight 1.98 1.30 N.A.

Metal, thermal break

Operable N.A. 0.66 N.A.
Fixed N.A. 0.55 N.A.
Greenhouse or garden window N.A. 1.12 N.A.
Glazed Doors N.A. 0.59 N.A.
Skylight N.A. 1.11 N.A.

Nonmetal

Operable 0.99 0.58 0.60
Fixed 1.04 0.55 0.57
Glazed Doors 0.99 0.53 N.A.
Greenhouse or garden window 1.94 1.06 N.A.
Skylight 1.47 0.84 N.A.



Fenestration Default SHGC
All Buildings Table 110.6-B

FRAME TYPE PRODUCT GLAZING
FENESTRATION PRODUCT SHGC

Single Pane
SHGC

Double Pane
SHGC

Glass Block
SHGC

Metal

Operable Clear 0.80 0.70 0.70

Fixed Clear 0.83 0.73 0.73

Operable Tinted 0.67 0.59 N.A.

Fixed Tinted 0.68 0.60 N.A.

Metal, thermal break

Operable Clear N.A. 0.63 N.A.

Fixed Clear N.A. 0.69 N.A.

Operable Tinted N.A. 0.53 N.A.

Fixed Tinted N.A. 0.57 N.A.

Nonmetal

Operable Clear 0.74 0.65 0.70

Fixed Clear 0.76 0.67 0.67

Operable Tinted 0.60 0.53 N.A.

Fixed Tinted 0.63 0.55 N.A.



Exterior Doors Default U-factor
All Buildings Reference Joint Appendix JA4.5
Table 4.5.1 – Doors
Description U-factor

A
Uninsulated single-layer metal swinging doors or non-swinging doors, including single-layer  
uninsulated access hatches and uninsulated smoke vents: 1 1.45

Uninsulated double-layer metal swinging doors or non-swinging doors, including double-layer  
uninsulated access hatches and uninsulated smoke vents: 2 0.70

Insulated metal swinging doors, including fire-rated doors, insulated access hatches, and  
insulated smoke vents: 3 0.50

Wood doors, minimum nominal thickness of 1-3/4 in. (44 mm), including panel doors with  minimum 
panel thickness of 1-1/8 in. (28 mm), and solid core flush doors, and hollow core flush  doors: 4 0.50

Any other wood door: 5 0.60

Uninsulated single layer metal roll up doors including fire rated door 6 1.45

Insulated single layer metal sectional doors, minimum insulation nominal thickness of 1-3/8 inch;  
expanded polystyrene (R-4 per inch). 7 0.179

Source: ASHRAE 90.1-2007, Section A7.



Fenestration 
Mandatory Requirements
Residential § 150.0(q)

Windows, skylights and glazed doors
• U-factor of 0.58 or less
oExceptions to U-factor requirement:
Fenestration area up to 10 square feet or 5% of 

conditioned floor area (CFA)
Greenhouse or garden windows up to 30 square 

feet of fenestration area
• Weighted average of all fenestration not to exceed 

0.58 U-factor



Fenestration
Prescriptive Requirements 
Residential § 150.1(c)3

Windows, skylights and glazed doors
Per Table 150.1-A or Table 150.1-B

• Maximum U-factor of 0.30
• Maximum SHGC of 0.23 

o No SHGC requirement in climate zones 1, 3, 5, 16
• Total fenestration area 20% maximum
• West-facing fenestration area 5% maximum in climate 

zones 2, 4, 6-16



Exterior Door
Prescriptive Requirements
Residential § 150.1(c)5

Doors separating conditioned from unconditioned space
• Less than 25% glazed
• Must be NFRC rated and labeled
• Exception for fire protection doors between house and 

garage
• Per Table 150.1-A or Table 150.1-B

oMaximum U-factor of 0.20



Fenestration
Prescriptive Requirements
Residential Table 150.1-A and Table 150.1-B

Climate Zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Maximum
U-factor 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Maximum SHGC NR 0.23 NR 0.23 NR 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 NR

Maximum Total
Area 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Maximum West 
Facing Area NR 5% NR 5% NR 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% NR

D
oo

r Maximum  
U-factor 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20



Fenestration Prescriptive 
Requirements
Additions § 150.2(a)1
New windows, skylights, and glazed doors meet § 150.1(c) 
with modifications

Addition 
Square Feet

Maximum Total Area 
Square Feet 

Maximum West-Facing 
Area Square Feet

Climate Zones 2, 4, 6-16

Over 700 175 or 20% CFA 70

401 to 700 120 or 25% CFA 60

400 or less 75 or 30% CFA 60



Fenestration
Prescriptive Requirements
Alterations § 150.2(b)1A

New windows, skylights, and glazed doors meet § 150.1(c) 
with modifications

Square Feet 
Exempt from Area 

Requirements

Maximum 
U-Factor

Maximum SHGC
Climate Zones

2, 4, 6-15
Additional 
Fenestration Up to 75 0.30 0.23

Replacement 
Fenestration Up to 75 0.40 0.35

Additional or 
Replacement
Skylights

Up to 16 0.55 0.30



Test Your Knowledge

When does an exterior door 
become fenestration? 
When the door has 25% or more glass 

• Now considered part of the total 
fenestration area

• Glass area meets all fenestration 
requirements

• Solid area meets exterior door 
requirements



Air Sealing
All Buildings
Mandatory § 110.7



Air Sealing Definitions

Infiltration - uncontrolled air leakage from outside to inside, 
through cracks, joints, windows, doors, partitions, or penetrations 
Exfiltration - uncontrolled air leakage from inside to outside, 
through cracks, joints, windows, doors, partitions. or penetrations

Air Barrier – a system of materials joined and sealed together to 
control air flow through the building envelope that separates 
conditioned from unconditioned space, or that separates 
adjoining conditioned spaces of different occupancies or uses



Air Sealing 
Mandatory Requirements
All Buildings § 110.7
Limit infiltration and exfiltration 

• Must caulk, gasket, weather-strip, or seal all joints, 
penetrations, openings

• New air sealing fact sheet

Most overlooked 
MANDATORY
requirement.

Major impacts on 
energy use.

https://www.energy.ca.gov/sites/default/files/2020-06/2020-CEC-Air_Sealing_Fact_Sheet_F_ADA.pdf


Vapor Barriers
Residential
Mandatory § 150.0(g)



Vapor Retarder 
Mandatory Requirements
Residential § 150.0(g)

Vapor retarder: ability of material or assembly to limit the amount of 
moisture that passes through
• Class I or II vapor retarder on conditioned side of insulation in climate zones 14 and 16

oExterior wall 
oVented attics 
oUnvented attics having air-permeable insulation

• On-grade Class I or II vapor retarder in all climate zones for unvented crawl spaces and 
controlled vent crawl spaces

Class Permeance
Class I ≤ 0.1 
Class II > 0.1 and ≤ 1.0
Class III < 1.0 and ≤ 10.0



Insulation and Radiant Barriers 
Residential 
Mandatory §§ 110.8(a-h, j), 150.0(a-d, f)
Prescriptive § 150.1(c)1-2
Alterations § 150.2(a)1



Energy Code Definitions

Exterior wall - separates conditioned space from outdoor space
Demising wall - separates conditioned space from enclosed 
unconditioned space
Roof - outside cover of a building, including the structural supports, 
decking, and top layer that is exposed to the outside 
Ceiling - demising partition over conditioned space and under 
unconditioned space 
Floor - exterior partition under conditioned space and above outdoor 
space
Soffit - demising partition under conditioned space and above 
unconditioned space 



Insulation Definitions

U-factor - a measure of the heat transmission 
through a wall, roof, floor (all materials in assembly), 
or a given thickness of a material (insulation)
R-value - capacity of an insulating material to resist 
heat flow

Lower U-factor is better
Higher R-value is better



Insulation 
Mandatory Requirements
All Buildings § 110.8(a-c, h)

All Materials
• Certified to California Quality Standards for Insulation Materials 

by the California Department of Consumer Affairs 
• Restricts use of formaldehyde foam
• Must have fire-retardant on exposed surfaces and be installed 

according to California Building Code
Wet insulation systems above roofs waterproof membrane

• Meet effective R-value in Reference Joint Appendix JA4.2

https://bhgs.dca.ca.gov/


Radiant Barrier 
Mandatory Requirements
All Buildings § 110.8(j)

Radiant barriers - where required
• Emittance of 0.05 or less  
• Tested per ASTM
• Certified to CA Department of 

Consumer Affairs



Radiant Barrier
Prescriptive Requirements
New Residential § 150.1(c)2

Radiant barrier as required per Table 150.1-A 
and Table 150.1-B 

• Depends on climate zone
• Installed per Reference Residential 

Appendix RA4.2.1
oShiny side facing attic
oOn gable ends
oMinimum free ventilation area



Insulation 
Mandatory Requirements
Residential § 150.0(a, b)

Ceiling and roof assemblies
• Maximum U-factor of 0.043
• Minimum R-22 insulation in wood frame
• Vented attic: installed at ceiling
• Unvented attic: installed at ceiling or roof
• Attic access door: insulation permanently 

attached
• Insulation in direct contact with air barrier

Loose-fill insulation
• Minimum installed weight per square foot to 

meet manufacturer’s requirements



Insulation and Radiant Barrier
Prescriptive Requirements
Residential § 150.1(c)1A, 2

Ceiling and roof deck insulation
Option B per Tables 150.1-A or 150.1-B

• Vented attic
• Below roof deck insulation

o Single family R-19 in climate zones 4, 8-16 
o Multifamily R-19 in climate zones 4, 8, 9, 11-15 
o Multifamily R-13 in climate zones 10, 16 
o Roof assembly air space required

• Ceiling insulation R-30 or R-38 per Tables
• Radiant barrier in climate zones 2-3, 5-7
• Ducts insulated to R-6 or R-8 per Tables



Insulation
Prescriptive Requirements
Residential § 150.1(c)1A,2



Insulation and Radiant Barrier
Prescriptive Requirements
Residential § 150.1(c)1A,2

Ceiling and roof deck insulation
Option C per Tables 150.1-A or 150.1-B

• Ducts located in conditioned space with R-6 
insulation

• Meet 150.1(c)9B with HERS verification
• Ceiling insulation

oR-38 in climate zones 1, 11-16
oR-30 in climate zones 2-10 

• Radiant barrier in climate zones 2-15



Insulation 
Mandatory Requirements
Residential § 150.0(c)

Wall insulation
• 2x4 walls assembly U-factor 0.102
• 2x6 walls assembly U-factor of 0.071
• Opaque non-framed assembly U-factor 0.102
• Masonry walls must meet prescriptive 

requirements (no trade-offs)
oClimate zones 1-15, above grade
 Interior insulation – U-factor 0.77
 Exterior insulation – U-factor 0.125

oClimate zone 16, above grade
 Interior insulation – U-factor 0.59
 Exterior insulation – U-factor 0.77



Insulation
Prescriptive Requirements
Residential § 150.1(c)1B

Wall insulation per Tables 150.1-A or 150.1-B
• Climate zones 1-5, 8-16 framed 

o Single family U-factor 0.048 
 2x6 wood frame R-21 plus R-5

oMultifamily U-factor 0.051
• Climate zones 6-7 framed

o U-factor 0.065
• Mass walls above and below grade must be 

insulated
• All other unframed walls meet framed U-factors



Insulation 
Mandatory Requirements
All Buildings § 110.8(g)

Heated slab floors
• Meet requirements in Table 110.8-A for R-value and 

climate zone
• Must be certified per § 110.8(a)
• Protect exposed material to wind, equipment, moisture 

and UV
• Rigid plate to prevent intrusion of insects into foundation
• Requirements for direct contact with slab and grade 

(water absorption and vapor permeable)



Insulation 
Mandatory Requirements 
Residential § 150.0(d, f)

Raised floors
• Maximum assembly U-factor of 0.037
• Minimum R-19 insulation in wood frame 

Slab edge insulation
• When required (heated slab and climate zone 16)

o Water absorption
o Water vapor permeance
o Protection from UV & physical damage



Insulation 
Prescriptive Requirements
Residential § 150.1(c)1C, D

R-value or assembly U-factors in Table 150.1-A or Table 150.1-B
Raised floors

• Framed raised
o Assembly U-factor 0.037
oMinimum R-19 wood framed

• Concrete raised
o Climate zones 1-2, 11, 13-14, 16 U-factor 0.092
o Climate zones 3-10 U-factor 0.269 
o Climate zones 12, 15 U-factor 0.138

Slab perimeter
• Climate zone 16

oMaximum assembly U-factor of 0.58
oMinimum R-7 continuous insulation



Quality Insulation Installation
Prescriptive Requirements
Residential § 150.1(c)1E

Quality insulation installation (QII)
• Requires HERS verification of installed 

insulation and exterior air barrier
• Meet criteria in Reference Residential 

Appendix RA3.5
• Not mandatory, but difficult to offset
• Modeling without can have 7-11% penalty
• Climate zone 7 not required for multifamily



Insulation and Radiant Barrier 
Prescriptive Requirements

Table 150.1-A
Single Family

vs.
Table 150.1-B 

Multifamily

Climate Zone
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Below Roof Deck
Insulation1,2

(With Air Space)
NR NR NR R 19 NR NR NR R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19
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Radiant Barrier NR REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ NR



Insulation 
Prescriptive Requirements

Table 150.1-A
Single Family

vs.
Table 150.1-B 

Multifamily

Climate Zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Framed3 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.065 U 0.065 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048

Mass Wall Interior4,5 U 0.077
R 13
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U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.059
R 17

Mass Wall Exterior4,5 U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.077
R 13

Be
lo

w
 G

ra
de Below Grade Interior6 U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.067

R 15

Below Grade Exterior 8 U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.100
R 10

U 0.100
R 10

U 0.053
R 19

Bu
ild

in
g 

En
ve

lo
pe

In
su

la
tio

n

W
al

ls A
bo

ve
G

ra
de

Framed 3 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.065 U 0.065 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051

Mass Wall Interior 4,5 U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.077
R 13

U 0.059
R 17

Mass Wall Exterior 5 U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.125
R 8

U 0.077
R 13

Be
lo

w
 G

ra
de Below Grade Interior U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.077

R 13
U 0.067

R 15

Below Grade Exterior U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.200
R 5

U 0.100
R 10

U 0.100
R 10

U 0.053
R 19



Insulation and QII
Prescriptive Requirements

Table 150.1-A
Single Family

vs.
Table 150.1-B 

Multifamily

Climate Zone
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Bu
ild

in
g

En
ve

lo
pe

Fl
oo

rs

Slab Perimeter NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR U 0.58
R 7

Raised U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

Concrete 
Raised

U 0.092
R 8

U 0.092
R 8

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.092
R 8

U 0.138
R 4

U 0.092
R 8

U 0.092
R 8

U 0.138
R 4

U 0.092
R 8

Quality Insulation  
Installation (QII) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

B
ui

ld
in

g 
E

nv
el

op
e

Fl
oo

rs

Slab Perimeter NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR U 0.58
R 7

Raised U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

U 0.037
R 19

Concrete 
Raised

U 0.092
R 8

U 0.092
R 8

U 0.269
R 0

U 0.269
R 0

U 0.269 
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.269
R 0

U 0.092
R 8

U 0.138
R 4

U 0.092
R 8

U 0.092
R 8

U 0.138
R 4

U 0.092
R 8

Quality Insulation  
Installation (QII) Yes Yes Yes Yes Yes Yes NR Yes Yes Yes Yes Yes Yes Yes Yes Yes



Insulation 
Prescriptive Requirements
Additions § 150.2(a)1

All additions
• Existing siding not altered and wall extensions

o R-21 in 2x6 wood-framed, no continuous
o R-15 in 2x4 wood-framed, no continuous
o QII exceptions

 No insulated headers for existing doors and windows
 No air sealing if existing air barrier not altered

Additions ≤ 700 square feet
• Ceiling insulation

o R-38 in climate zones 1, 11-16
o R-30 in climate zones 2-10
o Radiant barrier in climate zones 2-15
o Exception: R-22 allowed in rafter roofs

• QII not required 



Insulation 
Mandatory Requirements
Alterations §§ 110.8(d), 150.2(b)

Ceiling and roof insulation
• R-value of new insulation and existing insulation are combined

o If space is too small to meet required R-value: must fill entire 
space (compliant with Part 2, § 1203.2)

All insulation in altered components
• Meet mandatory requirements in § 150.0(a-d)



Test Your Knowledge
Residential

Should insulation be installed against 
the radiant barrier?
No, radiant barriers need an airspace to 
work properly and provide maximum 
benefits.

• Table 150.1-A and Table 150.1-B only require 
radiant barrier when there is no insulation 
under the roof deck



Roofing Materials
Residential
Administrative § 10-113
Mandatory § 110.8(i)
Prescriptive § 150.1(c)
Additions and Alterations § 150.2(a-b) 



Roofing Definitions

Low-sloped - rise to run less than 2:12
Steep-sloped - rise to run of 2:12 or greater
Solar reflectance (SR) - ability to reflect solar energy from the sun 
back into the atmosphere
Thermal emittance (TE) - the ability to release heat that has been 
absorbed
Solar reflectance index (SRI) - combines SR three-year aged value 
and TE in an equation

The higher the number, the cooler the roof.



Residential Cool Roof Brochure 

• A cool roof will reflect more 
sunlight and absorb less heat than 
a standard roof

• Helps lower roof and attic 
temperatures on hot, sunny days 
to reduce the need for air 
conditioning

• The roofing product must meet 
minimum solar reflectance and 
thermal emittance values for 
Energy Code compliance

https://www.energy.ca.gov/sites/default/files/2020-03/Low-Rise_Cool_Roof_03-12-20_ada.pdf


Roofing 
Administrative Regulations
All Buildings § 10-113

Certification requirements
• Cool Roof Rating Council (CRRC) is responsible for certifying
Labeling requirements
• Solar Reflectance and Thermal Emittance must be listed



Roofing
Mandatory Requirements
All Buildings § 110.8(i)

Roofing products
• Meet aged solar reflectance and thermal emittance thresholds
• Certified and labeled per § 10-113
• Default values for non-certified products
• SRI may be used as alternative to aged SR and TE values
• Liquid-applied roof coatings to meet Table 110.8-C requirements 

for coverage and thickness



Roofing 
Prescriptive Requirements
Residential § 150.1(c)11

Roofing product requirements per Table 150.1-A or Table 150.1-B
• Steep-sloped roofs in climate zones 10-15

• Minimum aged solar reflectance of 0.20 
• Minimum thermal emittance of 0.75
• OR minimum solar reflectance index of 16

• Low-sloped roofs in climate zones 13 and 15
• Minimum aged solar reflectance of 0.63 
• Minimum thermal emittance of 0.75 
• OR minimum solar reflectance index of 75



Roofing 
Prescriptive Requirements
Residential Table 150.1-A and Table 150.1-B

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

B
ui

ld
in

g 
E

nv
el

op
e

R
oo

fin
g

Pr
od

uc
ts

Lo
w

-s
lo

pe
d Aged Solar  

Reflectance NR NR NR NR NR NR NR NR NR NR NR NR 0.63 NR 0.63 NR

Thermal
Emittance NR NR NR NR NR NR NR NR NR NR NR NR 0.75 NR 0.75 NR

St
ee

p-
slo

pe
d Aged Solar  

Reflectance NR NR NR NR NR NR NR NR NR 0.20 0.20 0.20 0.20 0.20 0.20 NR

Thermal
Emittance NR NR NR NR NR NR NR NR NR 0. 75 0.75 0.75 0.75 0.75 0.75 NR



Roofing 
Prescriptive Requirements
Additions § 150.2(a)

Meet prescriptive requirements 
in § 150.1(c)11

•Additions of 300 square feet 
or less:
o Cool roof not required



Roofing 
Prescriptive Requirements
Alterations § 150.2(b)1I

When replacing more than 50% of roof:
• Same as prescriptive requirements in § 150.1(c)11
• Only the altered roofing area must comply
• Exceptions:

oSteep-sloped
 1” air space between roof deck and roofing
 Roof product profile ratio of 1:5 or more
 Seal and insulate existing ducts per § 150.1(c)9
 R-38 ceiling insulation
 Radiant barrier
 No ducts in attic
 Above roof deck insulation of R-2 or more

oLow-sloped
 No ducts in attic
 Lower aged SR with added roof deck insulation per Table 150.2-B



Test Your Knowledge

Does an alteration to the roof of an unconditioned detached 
garage trigger cool roof requirements?
No, alterations to the roof of an unconditioned detached garage do not 
trigger cool roof requirements 

• Building envelope requirements usually do not apply to 
unconditioned buildings



Plan Check and Inspection 



Plans Examiners

• Verify required fenestration values
• Verify required door values
• Verify required insulation values

o Remember mandatory assembly U-factors

• Should have QII, with HERS
• Verify CF1R values match plans
• Penalized if R-values are less, or if U-factors 

and SHGCs are more



CF1R-PRF-01



CF1R-PRF-01







CF1R-PRF-01







CF1R-PRF-01



Field Inspectors
At foundation verify

• Slab edge insulation (if applicable)
At rough frame verify

• Air sealing
• Window and skylight values
• Cool roof (if applicable)

At insulation stage verify
• Wall and raised floor insulation values
• QII (requires HERS)

At final verify
• Ceiling insulation values
• CF2R and CF3R installation forms
• Registered with HERS Provider
• Request project status report (PSR) 



Resources



Online Resource Center

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center


2019 HERS Providers

https://www.energy.ca.gov/programs-and-topics/programs/home-energy-rating-system-hers-program


Blueprint Newsletter

https://www.energy.ca.gov/newsroom/blueprint-newsletter


Stay Connected

Receive Energy Code updates
• Subscribe to Efficiency Division emails

o Appliances
o Blueprint 
o Building Standards

• Respond to confirmation email
Follow the California Energy Commission

http://www.energy.ca.gov/listservers/
https://twitter.com/calenergy/
https://www.linkedin.com/company/california-energy-commission
https://www.instagram.com/calenergy/
https://www.facebook.com/CAEnergy/
https://www.youtube.com/user/CalEnergyCommission
https://www.flickr.com/photos/caenergy
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.pinterest.com%2FCalEnergy%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=hY6Sd5%2FmhKv5YlTCuafpNdE%2FdvbMlAjo7BI3ZZQIRpo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.calenergycommission.blogspot.com%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=BZsxyrnjA09wPeMK8LR5FaOHF4fH%2F7Tr8jT35u7lRGU%3D&reserved=0


Energy Code Hotline

Monday through Friday
8:00 a.m. to 12:00 p.m. 
1:00 p.m. to 4:30 p.m.

Call 
800-772-3300 in CA
916-654-5106 outside CA

Email
Title24@energy.ca.gov

mailto:Title24@energy.ca.gov


Energy Code Ace 

• Forms and resource tools 

• Free training in person and 
online

• Checklists and trigger sheets 
for building departments

http://www.energycodeace.com/


Thank you
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