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Goals for this Training

2019 Energy Code
• Identify and clarify major changes for residential

oNewly constructed buildings
oAdditions and alterations

• Simplify compliance and enforcement 
oPlan review
oField inspection



Energy Code Basics



Energy Code History

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

• Authority to develop and maintain Building 
Energy Efficiency Standards

• 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 Buildings

• 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



Energy Code Requirements

Mandatory measures
• Minimum efficiency requirements must always be met 
• 3

• 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​
• Mostly used for newly constructed homes and additions



Energy Design Rating (EDR)

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, water 
heating measures, plus limited credit for 
battery

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



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



2019 Energy Code
Navigating Title 24 - Part 1 and Part 6



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
§ 10-109 – Photovoltaic requirements
§ 10-111 – Fenestration and door labels
§ 10-115 – Community solar



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

Residential relevant sections
§ 100.1 Definitions
§ 110.0 – § 110.12 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
§ 110.2 – HVAC
§ 110.3 – Water heating
§ 110.5 – Pilot lights
§ 110.6 – Envelope
§ 110.9 – Lighting
§ 110.12 – Demand response



Mandatory Requirements
New Residential § 150.0   
Covers requirements for design and installation of building envelopes, 
ventilation, space conditioning, water systems and lighting

Relevant sections
§ 150.0(c) – Envelope
§ 150.0(j,n) – Water heating
§ 150.0(k) – Lighting
§ 150.0(m,o) – HVAC



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



2019 Energy Code

Summary of Changes



2019 Energy Code

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency


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

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency


2019 Energy Code

Easy navigation features and updates
Energy Code 

• Table of contents links
• Section and table links
• Table 100.0-A links 
• Index

Compliance Manuals
• Table of contents links
• Future errata with clarifications will be published



2019 Compliance Forms and Tools

• Reduced overall number of forms
• Prescriptive forms online 
• Sample performance compliance forms 

available with CBECC software
• New EZ building climate zone search tool



2019 Compliance Software

To demonstrate Energy Code compliance with the performance approach
Approved versions

• Residential
oCBECC-Res 2019.1.2
oEnergyPro 8.1 Residential
oRight-Energy 2019.1.1

• Nonresidential
oCBECC-Com 2019.1.2
oEnergyPro 8.1 Commercial

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


2019 Energy Savings

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

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

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

3 years



Residential Changes Summary
Performance

• New energy design rating (EDR)
• PV and QII part of the standard design

Water heaters
• Prescriptive options for heat pump

Solar photovoltaic prescriptive requirement
• Several exceptions to reduce PV size

HVAC - Indoor air quality
• MERV 13 filtration
• ASHRAE 62.2-2016 applied with modifications
• HERS verification for kitchen range hoods

Increased efficiency for envelope
• New U-factor for doors
• Wall and ceiling insulation
• QII - quality insulation installation prescriptive requirement



https://www.energy.ca.gov/title24/2019standards/documents/Title_24_2019_Residential_infographic.pdf


2019 Prescriptive Paths

Two parallel prescriptive paths for 
compliance

1. Mixed fuel homes
• Gas water heater and furnace

2. All-electric homes
• Heat pump space conditioners meet prescriptive 

compliance requirements 
• NEEA Tier 3 heat pump water heater models meet 

or exceed water heater baseline efficiencies



Future Energy Codes

• First priority is energy efficiency
• Transitioning to greenhouse gas based 

metric that promotes electrification
• Moving away from equal hourly netting 

to support grid flexibility
• Maintaining solar self-utilization and 

demand response measures



2019 Energy Code Changes
Residential
Title 24, Part 1 and Part 6



2019 Residential Forms

• Prescriptive forms online 
• 2019 Residential Compliance Manual - Appendix A
• Sample performance compliance forms available with 

CBECC-Res software
• Registered forms available through approved HERS 

provider data registries
• Dynamic versions of non-HERS additions and 

alterations
• Reduced overall number of forms



Mandatory Measures Summary

• 2019 update available
• Summary of residential mandatory 

measures
• Designers can chose 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 (QII, duct leakage, airflow, 
refrigeration charge)

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

complete, signed and registered



Alterations and Additions

Low-rise residential non-HERS alterations, and additions under 300 ft2

• CF1R and CF2R not required at building departments discretion

• May create simplified forms

• Include requirements on permit application

• Exempts forms only 

• Project must comply with Energy Code 

Forms Exception §10-103



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



Water Heating
Residential
Mandatory § 110.3(c), § 150.0(j, n)
Prescriptive § 150.1(c)8, § 150.2(b)1H



Water Heating
Mandatory Requirements

All Buildings § 110.3(c)3

Requirements for temperature controls 
in public lavatories removed

• Aligns with plumbing code
• Reduces overlap and potential conflicts



Water Heating
Mandatory Requirements

Residential § 150.0(j)2
Overlapping hot water pipe insulation 
requirements removed

• All hot water piping must be insulated as 
specified in 609.11 of CA Plumbing Code
o Pipes with < 2” diameter must have insulation with 

minimum wall thickness of at least the diameter of 
the pipe (1” pipe diameter, 1” insulation wall 
thickness)

o Pipes with > 2” diameter, minimum 2” insulation
o Exceptions for piping penetrating framing members, 

piping between fixture control valve or supply stop 
and fixture or appliance



Water Heating
Mandatory Requirements

Residential § 150.0(j)2
One inch or R-7.7 pipe insulation is required

• First 5 feet of cold pipes from the storage tank
• All hot water piping with nominal diameter ≥ ¾”  

and < 1”
• Hot water piping with nominal diameter < ¾”

o Associated with DHW recirculation system
o From heating source to kitchen fixtures
o From heating source to storage tanks or between 

storage tanks
o Buried below grade



Water Heating
Mandatory Requirements

Residential § 150.0(n)
High efficiency water heater ready requirements 
updated. Dwellings with gas or propane water 
heaters must have:

• Dedicated 125 volt, 20 amp receptacle connected to 3 
conductor, 10 AWG copper branch circuit, within 3 feet of 
water heater

• Allows for easier and cost-effective installation of heat 
pump water heaters as a replacement



Water Heating
Prescriptive Requirements

Residential § 150.1(c)8A

Options for gas or propane serving individual dwelling units
• Instantaneous water heater, no storage
• Storage water heater ≤ 75,000 Btu per hour and volume ≤ 55 gallons

o Installed fenestration products must have maximum weighted average U-factor 
0.24 and field verified compact distribution system or drain water heat recovery 
system

• Storage water heater ≤ 75,000 Btu per hour and volume > 55 gallons
o US DOE has higher efficiency requirements over 55 gallons



Water Heating
Prescriptive Requirements

Residential § 150.1(c)8A

Heat pump systems serving individual dwelling units
• Added as prescriptive compliance option
• Must be located in garage or conditioned space
• Must comply with one

1. Compact hot water distribution and drain water heat recovery
2. Climate zones 2-15: increase PV system by 0.3 kWdc 
3. Climate zones 1, 16: increase PV system by 1.1 kWdc 
4. NEEA Advanced Water Heater Specification Tier 3 or higher

o Plus in climate zones 1, 16: increase PV system by 0.3 kWdc or compact hot 
water distribution



Water Heating
Prescriptive Requirements

Residential § 150.1(c)8B

Multifamily buildings with central water heating systems
• Field verified drain water heat recovery can be used to reduce 

solar savings fraction of solar thermal system



Water Heating
Prescriptive Requirements

Residential § 150.1(c)8B
Multifamily buildings with central water heating systems

• Executive Director approved central heat pump systems for all-electric 
compliance
oLetter dated December 19, 2019
oMeet all water heater criteria plus additional requirements per climate 

zone

Climate Zone Minimum Solar Fraction Additional PV Capacity
1-9 0.20 0.1 kWdc per dwelling unit
10-15 0.35 0.1 kWdc per dwelling unit
16 0.35 plus 2” pipe 

insulation
0.1 kWdc per dwelling unit



Water Heating
Prescriptive Requirements

Alterations § 150.2(b)1H

Heat pump can be installed in climate zones 1-15
• The storage tank cannot be located outdoors

oMust be placed on incompressible, rigid insulated surface with 
minimum thermal resistance of R-10, and be equipped with demand 
response controls; or

oNEEA Advanced Water Heater Specification Tier 3 or higher
Note: Electric water heater can be installed if natural gas is not connected to 
the existing water heater location



Plans Examiners

 Verify water heater type, volume, 
efficiency, etc.

 Heat pump storage tank can be in 
garage or conditioned space

 If gas or propane, verify heat pump 
ready requirements

 Verify if HERS required 
 Can require a water heater schedule 

on building plans









Field Inspectors

Verify at rough frame
Water heater piping distribution and 

insulation
 If gas or propane, verify heat pump ready 

measures are met

Verify at final
Water heater type and efficiency
Fenestration alternative for storage-type 

water heaters
Compact distribution or heat recovery if 

modeled



Lighting
Residential
Mandatory § 110.9, § 150.0(k)



Lighting
Mandatory Requirements

Residential § 110.9, § 150.0(k)1
JA8 high efficacy light sources

• Manufacturer test procedures updated
• Light sources must be certified to JA8-2019 on or 

after January 1, 2020
• Existing JA8-2016 light sources may be installed and 

do not need to be retested
• JA8-2019 light sources can be installed for projects 

complying under 2016 code



Lighting
Mandatory Requirements

2019 Reference Joint Appendices

JA8-2019 Requirements
Category Requirements
R9 > 50 for all light sources other than T20
Rated life > 15,000 hours
Minimum dimming levels < 10%

Flicker < 30% for frequencies of 200 Hz or below
(at 20% light output)

Audible noise < 24 dBa at 1 meter from light source 
(at full light output, and 20%)

Elevated temperature
(for enclosed luminaires)

Energy Star testing procedure to ensure life 
and quality of light lasts at higher temps



Lighting
Mandatory Requirements

2019 Reference Joint Appendices

JA8-2019 Requirements (continued)
Category Requirements
Color rendering index (CRI) > 90 for all products other than T20 lamps
Color rendering index (CRI) > 82 for T20 lamps
Luminous efficacy 45 lumens per watt (tested at full output)
Power factor > 0.90 when tested at full output
Start time Must turn on within 0.5s
Correlated color temp (CCT) < 4000K



JA8-2019 Color Rendering Index (CRI)
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JA8-2019 Correlated Color Temperature (CCT)
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Lighting
Mandatory Requirements

Residential § 150.0(k)1E, I

Night, step and path lights
• Vacancy sensor required if either

oGreater than 5 watts
oGreater than 150 lumens

Light sources internal to drawers, cabinets, or 
linen closets

• Vacancy sensor required if either
oGreater than 5 watts 
oGreater than 150 lumens
oNot controlled to automatically turn lighting off 

when closed



Lighting
Mandatory Requirements

Residential § 150.0(k)1G
Screw base luminaires

• Not in recessed downlight luminaires in ceilings
• Shall contain lamps that comply with JA8
• Lamps shall be labeled as JA8-2016 or JA8-2019
• Exception: Luminaires with hard-wired ballasts for 

high intensity discharge lamps (HID)



Lighting
Mandatory Requirements

Residential § 150.0(k)1H

Enclosed luminaires with separable light 
sources

• Must contain light sources marked JA8-2016-E 
or JA8-2019-E

• Defined as having ventilation openings < 3 in2

per lamp
• Both indoor and outdoor



Lighting
Mandatory Requirements

Residential § 150.0(k)2
Bathrooms, garages, laundry rooms, utility rooms

• At least one luminaire controlled by either
o Vacancy sensor
o Occupancy sensor configured for manual-ON (now allow dipswitch)

All JA8 light sources must be controlled by either
• Dimmer
• Vacancy sensor
• Occupancy sensor
• Exceptions: closets less than 70 ft2, luminaires in hallways



Lighting Summary of Changes

All indoor general lighting LED light sources
• JA8 certified

o Exception for decorative and outdoor LEDs
• Bathroom, garage, laundry, utility rooms

o At least one light source must be controlled by vacancy 
sensor

o All others in these spaces must be on either occupancy or 
vacancy sensor, or dimmer

• All other indoor spaces
o Occupancy sensor, vacancy sensor, or dimmer
o Exception for closets less than 70 ft2, and hallways

JA8 elevated temperature certification required
• Lamps and separable light sources in downlights and 

enclosed luminaires



Plans Examiners

Verify lighting and controls on 
electrical plans
All lighting must be high efficacy
Under cabinet lighting must be separately 

switched
Vacancy sensor in bathrooms, garages, 

laundry, utility rooms
Controls for outdoor lighting
May ask for CF2R lighting form 

• No CF1R for lighting



Field Inspectors

Verify at rough frame
 IC/AT rated cans
GU-24 sockets

Verify at final
All lighting is high efficacy
JA8 lamps have labels, plus controls
No screw base in recessed cans
Vacancy sensor in bathroom, garage, laundry, 

utility rooms
All general lighting LEDs on occupancy, 

vacancy, or dimmer
Controls for outdoor lighting



Photovoltaic
Residential
Administrative § 10-109, 10-115
Prescriptive: § 150.1(c)14



Photovoltaic
Administrative Requirements

All Buildings § 10-109
Local jurisdictions can apply for PV exclusion

• Written application must be submitted to the CEC
• Requires public review within jurisdiction of entity, or service area of 

utility prior to application
• Must show not cost effective for particular buildings

o Implementation of public agency rules regarding utility system cost 
and revenue requirements

oCompensation for customer-owned generation 
o Interconnection fees



Community Shared Solar
Administrative Requirements

All Buildings § 10-115
Community shared solar or battery storage

• Must be installed and available for inspection by final 
• Must provide < energy performance than designed
• Must provide energy saving benefits directly to 

buildings
o Actual reduction in consumption of dedicated 

building
o Utility energy reduction credits
o Payments to the building

• Minimum 20 year benefit
• Must be approved by the CEC



Photovoltaic 
Prescriptive Requirements

Residential § 150.1(c)14
• PV systems sized to offset annual kWhs of mixed-fuel home
• Meet requirements in Reference Joint Appendix JA11

oVerification of number of panels, panel type, size, 
orientation, tilt, and shading

oSolar access tools
Aurora Solar approved 
Sun Eye default tool

oRemote monitoring capability required, with mobile app
• Several exceptions



Photovoltaic
Prescriptive Requirements

Residential § 150.1(c)14

• PV size is 2.8 kW average
• PV installed in existing homes 

is 7.2kW average
• Varies with climate zone and 

house size



Photovoltaic
Prescriptive Requirements

Residential § 150.1(c)14
Exceptions

• Shading due to external barriers
• Dwelling unit plan with solar ready approved 

prior to January 1, 2020
• Variances allowed for multi-story buildings 

with limited roof space
• PV size may be reduced 25% with battery 

storage system (minimum 7.5 kWh)



Plans Examiners

 Ensure panel cut sheets match designed 
power ratings
o Maximum power times number of panels 

should meet or exceed or PV kW 
requirement

 If specific azimuth designed, plans match
 Climate zones 1 and 16, verify water heater 

adjustment if heat pump
 Verify no shading from architectural and other 

features
 Verify perimeter path and clearance to roof 

ridge according to Fire code
 Make sure notes are for CA codes (not NEC)





Field Inspectors

 Verify system matches plans
oSpec sheets should match, including 

power, inverter efficiencies, number of 
panels

 If purlin supports designed, verify 
installed at rough frame stage

 Ensure no unnecessary shading from 
roof penetrations
oFlues should be at least a distance 

twice height away from arrays (2 feet 
tall flue should be 4 feet from array)



HVAC
Residential
Mandatory § 110.2, § 110.5, § 110.12, § 150.0(m, o)
Performance § 150.1(b)
Prescriptive § 150.2(a)1 



HVAC
Mandatory Requirements

All Buildings § 110.2, § 110.5, § 110.12
• Space conditioning equipment efficiencies updated to align 

with ASHRAE 90.1-2016
• Pilot lights prohibited for indoor and outdoor fireplaces
• Demand manage requirements updated

o Thermostats meet JA5 requirements where applicable, if no EMCS is 
installed

o Communication protocols either
Must be certified as Open ADR 2.0a or b Virtual End Node (VEN), certified 

and listed at the Open ADR Alliance website
Must be capable of responding to open ADR 2.0b VEN, certified to CEC 

and listed on the CEC Manufacturers Certification web page

https://products.openadr.org/
http://www.energy.ca.gov/title24/equipment_cert/


HVAC
Mandatory Requirements

Residential § 150.0(m)1
California Mechanical Code compliance and duct insulation

• Mandatory R-6, or R4.2 if duct system is entirely inside 
thermal boundary

• Two exceptions added to minimum duct insulation 
requirements
o Duct portions inside wall cavities are not required to be 

insulated when both
 Cavity, duct or plenum is located entirely inside the thermal 

envelope
 All transitions into unconditioned space is air-sealed and 

insulated to R-6

o Duct portions completely exposed and surrounded by directly 
conditioned space not required to be insulated

R-6 



HVAC
Mandatory Requirements

Residential § 150.0(m)12
Air filtration

• MERV 13 filter efficiency required
• Ducted heating or cooling systems, supply-only ventilation 

systems, and on the supply side of balanced mechanical 
ventilation systems (HRV, ERV)
o Not applicable to evaporative coolers

• Space conditioning system air filters must be labeled with 
efficiency and max pressure drop

• 2 inch filters, pressure drop determined by designer
• 1-inch filters allowed, but must meet extra requirements



HVAC
Mandatory Requirements

Residential § 150.0(m)13
Space conditioning system airflow rate and fan efficacy

• All single and multi-zone systems
o Must demonstrate airflow at > 350 CFM per ton
o 0.45 watts per CFM minimum fan efficacy for systems with 

gas furnaces manufactured on or after July 3, 2019
 US DOE requires fans to provide minimum efficiency 

equivalent to constant torque brushless permanent 
magnet (BPM) type motors

• Small duct high velocity system requirements added
o Must demonstrate airflow at > 250 CFM per ton
o 0.62 watt per CFM minimum fan efficacy

• HERS verification required



Ventilation
Mandatory Requirements

Residential § 150.0(o)1

Higher ventilation rates to meet ASHRAE 62.2-2016

2016 Equation 150.0-B: Qtot = 0.01 x Afloor + 7.5 x (Nbr + 1) 
2019 Equation 150.0-B: Qtot = 0.03 x Afloor + 7.5 x (Nbr + 1) 

Qtot = total required ventilation rate, cfm
Afloor = dwelling-unit floor area, ft2

Nbr  = number of bedrooms (not less than 1)



Ventilation
Mandatory Requirements

Residential § 150.0(o)1E
Multifamily dwelling units must have either

• Balanced ventilation system
• Continuously operating supply or 

exhaust ventilation system
o Continuous systems require HERS 

verification for envelope leakage with 
blower door test
 Maximum leakage of 0.3 CFM at 

50Pa



Ventilation
Mandatory Requirements

Residential § 150.0(o)1G, 2B
Kitchen range hoods

• HERS verification of range hood HVI ratings for airflow 
and sound
o AHAM approved as alternate

• Range hoods must have minimum airflow of 100 CFM
• Maximum sone rating of 3.0

o Fans over 400 CFM exempt

All other kitchen exhaust fans must have minimum 
airflow of 300 CFM per ASHRAE 62.2



HVAC
Performance Requirements

Residential § 150.1(b)3B
New HERS field verification requirements for 
performance credits

• Heat pump HSPF rating > 8.2
• Heat pump rated heat capacity heating capacity 

values at 47 degrees Fahrenheit and 17 
degrees Fahrenheit

• Whole house fan flow rate and fan efficacy
• Central fan integrated cooling flow rate and fan 

efficacy 



Ventilation
Prescriptive Requirements

Additions § 150.2(a)1C
Mechanical ventilation for indoor air quality 

• Addition of new dwelling unit(s) to existing building meet 
mandatory requirements per
o150.0(o)1C for single family detached
o150.0(o)1E for multifamily with individual dwelling unit 

ventilation systems 
o150.0(o)1F for multifamily with central ventilation systems



HVAC Summary of Changes

• Aligns equipment efficiencies with ASHRAE 90.1 
• Changes requirements for duct insulation in conditioned spaces
• Aligns IAQ with ASHRAE 62.2 with some amendments
• Adds requirements for small duct high velocity systems
• Decreased fan efficacy for furnace air handlers



Plans Examiners

 Verify minimum efficiency
 Verify duct location and insulation
 Verify duct leakage testing specified
 Refrigerant charge and air flow 

o Including split or mini-split system
 Verify MERV 13 air filters specified
 Ventilation system requirements

oWhole house fan
oKitchen range hood



Gas furnace 
check fan watt 
draw and date 
manufactured



Correction 
notice or  
warning?







Field Inspectors

 Verify HVAC efficiency
 Verify MERV 13 filters
 Verify ventilation systems
 Verify HERS duct leakage and refrigerant 

charge completed
 HERS forms are completed and registered 

with approved HERS provider



Envelope Requirements
Residential
Administrative § 10-111
Mandatory § 100.1, § 110.6, § 150.0(c)
Prescriptive § 150.1(c)1-5



Fenestration and Exterior Doors
Administrative Requirements

All Buildings § 10-111

Clarifications on labeling requirements
• Label efficiency values must be NFRC 

rated or CEC defaults
• Requires exterior doors to be NRFC 

rated and labeled
• Default values for doors in Reference 

Joint Appendix JA4.5



Exterior Door 
Mandatory Requirements

All Buildings § 100.1, §110.6

Exterior doors require U-factor rating
• National Fenestration Rating Council (NFRC)
• Default values for doors in Reference Joint Appendix JA4.5

o These values are intentionally conservative
o Will not meet prescriptive requirements

• Doors with > 25% glazing treated as fenestration



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, Table 150.1-B

• Maximum U-factor of 0.20



Fenestration
Prescriptive Requirements 

Residential § 150.1(c)3

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

• Maximum U-factor of 0.30
• Maximum SHGC of 0.23 
• No SHGC requirement in climate zones 

1,3,5,16
Addition of glazed doors

• 25% or more glazed



Insulation 
Mandatory Requirements

Residential § 150.0(c)

Wall insulation 
2x4 walls assembly U-factor 0.102
2x6 walls assembly U-factor of 0.71
Opaque non-framed assembly U-factor 0.102
Masonry walls must meet prescriptive requirements
(no trade-offs)

• Climate zones 1-15, above grade
 Interior insulation – U-factor 0.77
Exterior insulation – U-factor 0.125

• Climate 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 and 150.1-B
• Climate zones 1-5, 8-16 framed 

oSingle family U-factor 0.048 (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
Prescriptive Requirements

Residential § 150.1(c)1A

Roof and ceiling insulation
Option A removed

• No longer a prescriptive option
• Only with performance method

oContinuous insulation above roof rafters
oCeiling insulation



Insulation and Radiant Barrier
Prescriptive Requirements

Residential § 150.1(c)1A, 2
Roof and ceiling insulation
Option B - Tables 150.1-A and 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
• Duct insulated to R-6 or R-8 per Tables



Insulation and Radiant Barrier
Prescriptive Requirements

Residential § 150.1(c)1A,2

Roof and ceiling insulation
Option C - Tables 150.1-A and 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



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 
Prescriptive Requirements

Additions § 150.2(a)1
All additions

• Existing and wall extensions, wood-framed
o R-21 in 2x6, no continuous
o R-15 in 2x4, no continuous

• Existing walls - no insulated header or air sealing required
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 



Envelope Summary of Changes

• Addition of exterior door labeling requirements
o25% or more glass is fenestration

• High performance attics
oR-19 between rafters becomes new baseline

• High performance walls
oMax U-factor of 0.048

• Increased window efficiency
oMax U-factor of 0.30, SHGC of 0.23

• Quality insulation installation (QII) prescriptive baseline
oHERS required



Plans Examiners

 Should have QII, with HERS
 Verify required insulation values

 Remember mandatory assembly U-factors

 Verify required fenestration values
 Verify required door values
 Verify CF1R values match plans
 Penalized if R-values are less, or if U-factors 

and SHGCs are more



















Field Inspectors

At rough frame verify values
Windows 
Roof and wall continuous insulation

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

At final verify
Ceiling insulation
CF2R 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


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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