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Energy Code History

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


2019 Energy Code Goals

• Increase building energy efficiency while 
maintaining cost-effectiveness

• Contribute to California’s greenhouse gas 
(GHG) reduction goals

• Reduce impact on grid through efficiency and 
photovoltaic (PV) generation

• Provide independent compliance paths for both 
mixed-fuel and all-electric homes

• Develop and provide tools for CalGreen Part 11 
reach codes and other beyond code practices



2019 Lessons Learned

• New developments had significant impacts on zero net 
energy goals

• Large utility scale solar to meet 50% renewable portfolio 
standards requirements

• Net energy metering (NEM) rules and time-of-use (TOU) 
compensation for customer-owned generation
oNEM rules currently treat grid as virtual storage, where extra 

generation can be stored and used later
oNEM and life-cycle costing are laws and we must operate within 

their confines



Future Energy Codes

• First priority is energy efficiency
• Transitioning to GHG-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

Effective January 1, 2020
• 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 Energy Savings

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

with PV
• 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 quality insulation installation (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 (IAQ)
• 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 prescriptive requirement



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


Envelope Changes Summary
Residential 
• Addition of exterior door labeling requirements

o25% or more glass is fenestration
• Increased window efficiency

oMax U-factor of 0.30, SHGC of 0.23
• High performance attics

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

oMax U-factor of 0.048
• QII prescriptive baseline

oHERS verification required



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



HVAC Changes Summary
Residential 

• Aligns mid-size equipment efficiencies with ASHRAE 
90.1 

• Changes requirements for duct insulation in 
conditioned spaces

• Aligns IAQ with 2016 ASHRAE 62.2 with some 
amendments

• Modified requirements for small duct high velocity 
systems

• Increased fan efficiency for furnace air handlers



Water Heating Changes Summary
Residential 

• Heat pump water heaters can be installed 
prescriptively in climate zones 1-15

• Gas water heaters must have dedicated 125 
volt, 20-amp receptacle within 3 feet, 
connected to panel with 3 conductor 10 AWG 
wire

• Alterations: Electric water heater can be 
installed if natural gas is not connected to the 
existing water heater location



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 approved
 Solar assessment tools web page at

https://www.energy.ca.gov/programs-and-
topics/programs/building-energy-efficiency-
standards/solar-assessment-tools

oRemote monitoring capability required, with mobile app
• Several exceptions

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/solar-assessment-tools


Photovoltaic
Prescriptive Requirements
Residential § 150.1(c)14

• Average PV size is 2.8 kW
• Average PV installed in 

existing homes is 7.2kW
• 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)



PV Compliance Options
Residential 

Rooftop Installation
• Outright purchase – big initial investment by 

homeowner, larger monthly savings
• Lease and PPA options – little or no initial 

investment, smaller monthly savings
Community Solar 

• Alternative to rooftop PVs
• Must be approved by the CEC



2019 CalGreen Part 11

CalGreen and optional reach codes may specify more aggressive 
performance targets than base codes

• Tier 1 and Tier 2 targets can be reached
oGreater energy efficiency
oLarger PV systems with at least 5 kWh battery storage system

• Approved software can be used to demonstrate compliance

Climate Zone Base Code 
EDR Target

CalGreen Tier 1 
EDR Target

CalGreen Tier 2 
EDR Target

12 – Sacramento 24.5 12 - 13 0



2019 Energy Savings

Nonresidential, high-rise residential, hotel and motels

• 30% more efficient than 2016 Standards

• Savings due mainly to lighting upgrades 

• LED lighting first year savings of 480 GWh



Nonresidential Changes Summary
Healthcare facilities included 

• Several exceptions
Envelope U-factors

• Values lowered
Lighting updates

• Lighting power densities based on LEDs
• Indoor lighting alterations simplified

Indoor air quality
• MERV 13 filtration

HVAC ventilation
• ASHRAE 62.1-2016 applied

o Minimum exhaust rates
• ASHRAE 62.2 applied to high-rise residential

o Verification for kitchen range hoods
Covered process requirements for laboratories

• Fan power and fume hood



https://www.energy.ca.gov/title24/2019standards/documents/Title_24_2019_Nonresidential_infographic.pdf


Lighting and Indoor Air Quality 
Changes Summary
Nonresidential

Lighting
• Indoor and outdoor lighting baseline shifts to LEDs

oLEDs now cost effective and feasible
oLikely will not affect lighting designers
oMost impact will be on envelope design
 Less energy savings from lighting to trade-off with 

envelope
• New power adjustment factors (PAF) for advanced 

daylighting design
Air filtration

• MERV 13 filters now mandatory
oShould expect higher surface area 1” filters or 2” filters



HVAC and Ventilation Changes 
Summary
Nonresidential 

HVAC
• Heat pump minimum efficiency increased
• VRF system minimum efficiency increased
• Cooling tower fans, pumps minimum efficiency increased

Ventilation
• Incorporated natural and exhaust ventilation procedures of 2016 

ASHRAE 62.1
• High-rise residential dwelling units meet ASHRAE 62.2

o Must be a balanced system; or
o A continuously operating supply or exhaust system 

 HERS blower door testing required
o HERS Verification for kitchen range hoods



Covered Processes and Healthcare 
Changes Summary
Nonresidential 

Covered processes
• Fan efficiency and automatic sash closure requirements for laboratory 

fume hoods
o Acceptance testing required

• Efficiency and system control requirements for adiabatic condensers
o Applies to refrigerated warehouses and supermarkets

Healthcare facilities are now included
• I-1 and I-2 occupancy
• There are many exceptions for these occupancies



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

• New dynamic versions
• Reduced overall number of forms
• Prescriptive forms online 
• Sample performance compliance forms 

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



2019 Compliance Software

To demonstrate Energy Code compliance with the performance approach
View approved versions at 
https://www.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html

• 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


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


2019 ATTCP Program

https://www.energy.ca.gov/programs-and-topics/programs/acceptance-test-technician-certification-provider-program


Blueprint Newsletter

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


Stay Connected

Receive Energy Code updates
• Subscribe to Efficiency Division emails at 

https://ww2.energy.ca.gov/listservers/index_cms.html
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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