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2022 Energy Code Basics



Energy Code History

Warren‐Alquist Act established CEC in 1974
• Authority to develop and maintain Building 

Energy Efficiency Standards (Energy Code)
• Requires CEC to update periodically, usually 

every 3 years
• Requires Energy Code to be cost-effective over 

economic life of building



2022 Energy Code Goals

• Increase building energy efficiency cost-effectively
• Contribute to California’s greenhouse gas (GHG) reduction goals
• Encourage pathways for all-electric buildings
• Reduce residential building impacts on the electricity grid
• Promote demand flexibility and self-utilization of photovoltaic (PV)
• Provide tools for local government reach codes



Energy Code Environmental Benefit
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Reduced Statewide Emissions

Source: CEC Impact Analysis 2005, 2008, 2013, 2016, 2019, 2022 



2022 Energy Code

Effective January 1, 2023
• Building permit applications 

submitted on or after 
Jan 1, 2023

• Must use 2022 tools
oSoftware
oForms 



Energy Code Requirements
Mandatory requirements

• Minimum efficiency requirements must always be met3

• Can never trade off
Prescriptive requirements

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

and alterations



Compliance Approaches

Prescriptive approach
• Simple approach, no trade-offs
• Defines the standard building design
• 2022 heat pump baselines

Performance approach
• Most flexible approach, allows for trade-offs
• Must meet all mandatory requirements
• Requires the use of CEC-approved software
• Proposed building design meets or exceed standard building design



2022 Performance Metrics
• Energy performance calculations
• Nonresidential and multifamily

o Hourly source energy
o TDV Efficiency
o TDV Total
 Efficiency, PV + battery

New for 2022



Demonstrating Compliance

• Compliance forms confirm Energy Code is met
• Completed by responsible party

o Designers, consultants, builders, contractors, 
technicians, HERS raters, etc.

• Submitted to enforcement agencies for verification

Type of form Single-family
Multifamily

3 or less 
habitable stories

Nonresidential  
Multifamily 
4 or more 

habitable stories
Certificate of compliance CF1R LMCC NRCC

Certificate of installation CF2R LMCI NRCI

Certificate of verification CF3R LMCV NRCV

Certificate of acceptance - - NRCA

Updated for 2022



2022 Compliance Software
• Performance approach must use approved compliance software 

versions

oNonresidential and multifamily​

 CBECC 2022.3.0

 Energy Pro 9.1

 IES Virtual Environment Title 24 2022

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency-1
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency-1


Table 100.0-A, Multifamily
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• Requirements relocated with additional requirements and revisions

• High-rise and low-rise multifamily requirements have moved to these sections

• Hotel/motel buildings must meet some of these requirements

Mandatory Prescriptive Performance
New Constructed 
Buildings

110.3, 160.4 170.2(d) 170.1

Addition 110.3, 160.4 180.1(a)3 180.1(b)
Alterations 110.3, 160.4 180.2(b)3 180.2(c)



Mandatory Requirements
§§110.1, 110.3 & 160.4



§110.1(a)&(b) - Mandatory Requirements; 
Appliances

• Water heaters meet Title 20 minimum 
efficiencies (Title 20, §1605.1, Table F-2 
and F-5)

• Verify efficiency via 

o Modernized Appliances Efficiency 
Database System (MAEDbS)

o Equivalent federal directory, or 

o Approved trade association directory

Look up appliances on the Modernized Appliance Efficiency Database
14

about:blank


§ 110.1(c) - Mandatory Requirements; 
Appliances

If efficiency can’t be verified for these reasons, assume mandatory 

efficiency or follow CEC-approved procedures when:

1. Unavailable data

2. No field testing method approved by the CEC

3. Field modification

4. DOE testing waiver, but no way to determine efficiency

15



§110.3(a)&(b) – Certification & Efficiency

Water heating equipment must meet/have:

(a) Manufacturer certification as meeting §110.3

(b) All Title 20 requirements (§1605.1(f)), per §110.1

1. All standards

2. All test methods

3. All functions

4. Min/max capacity must be made possible by controls during steady-
state op

16



§110.3(c)1-3 – Installation

• Systems > 167,000 Btu/h – outlets requiring higher than service water temperatures 
(ASHRAE Handbook, Applications Volume) require separate remote heaters, heat 
exchangers or boosters to supply higher temperature.

• Systems with circulation pumps or heat trace – must have auto-off capability

• Unfired tanks and solar water heating backup tanks – must meet one of the following:

o Insulation (external R ≥ 3.5; internal + external R ≥ 16) 

o Tank surface heat loss rating < 6.5 Btu/h-ft2 (based on water-air temperature 
difference of 80°F)

17

https://en.wikipedia.org/wiki/Trace_heating


§110.3(c)4 – Recirculation Loop; 
Multiple Dwelling Units

A. Air valve bleeds air from pipe before reaching 

pump – protects pump from cavitation damage

B. (&F) Check valves stop cold water from flowing 

backward

C. Hose bibb “burps” air from replacement pump 

after installation

D. Isolation valves close off pipes when replacing 

pump; no need to drain whole system

E. Do NOT pipe cold water or loop into drain port

18

https://www.energy.ca.gov/sites/default/files/2021-03/2019_Chapter%205%20-%20Water%20Heating_ADA.pdf#page=24


§110.3(c)5

State buildings – Water heating 

energy must be at least 60% site 

solar or recovered energy 

19



§110.3(c)6

• Instantaneous (“tankless”) water 

heaters ˃ 6.8 kBtu/h (2 kW) shall 

have isolation valves on both water 

lines, with fittings for maintenance 

flushing

Source: homedepot.com

20



§160.4(a)1 – Gas/Propane Water Heaters, 
Individual Dwelling Units

Dedicated 125V, 20A receptacle connected to panel via 120/240V 3-

conductor, 10 AWG copper branch circuit, within 3-ft. from water heater, 

unobstructed

A. Unused conductor labeled “spare” and electrically isolated; and 

B. Reserved single-pole panel space next to branch circuit breaker, 

labeled “Future 240V Use”

21



§160.4(a)1 – Gas/Propane Water Heaters, 
Individual Dwelling Units (cont.)

22



§160.4(a)2-4 – Gas/Propane Water 
Heaters, Individual Dwelling Units

2. Category III or IV vent; OR Type B vent with straight pipe between 

the outside end and where the water heater is installed

3. Condensate drain no higher than 2 inches above the base of the 

installed water heater to allow natural draining without a pump

4. Gas supply line of 200,000 Btu/h or more

23



§160.4(b)-(d)

b) Recirculation loops serving multiple dwelling units must meet 

§110.3(c)4.

c) Solar water-heaters and collectors certified and rated by SRCC, 

IAPMO R&T, or Executive-Director-approved listing agency

d) Tankless water heaters > 6.8 kBtu/h (2kW) shall have isolation 

valves for flushing (§110.3(c)6)

24



§160.4(e)1&2 – Commercial 
Boilers
• Combustion air positive shutoff required for newly installed boilers:

oNatural draft boilers ≥ 2.5 MMBtu/h

oBoilers sharing one stack (2.5 MMBtu/h, combined)

• Combustion air fan motors with 10 hp or more in newly installed 

boilers must meet one of the following:

oVariable-speed drive

oControls to limit power demand to no more than 30% of design 

wattage at 50% of design air volume

25



§160.4(e)3 – Commercial Boilers

• Newly installed boilers, ≥ 5 MMBtu/h – maintain excess flue gas O2 

concentrations ≤ 5.0% by volume (dry basis) over firing rates of 20-

100%

• Combustion air controlled per firing rate or flue gas O2 concentration

oNo common gas and combustion air control linkage, or jack shaft 

allowed 

oException – Boilers with steady state full-load combustion 

efficiency of 90% or higher

26



§160.4(f)1 – Pipe and Tank 
Insulation

• Piping insulated per Table 160.4-A (recreated below)

o Can meet thickness OR R-value

• Multifamily and hotel/motel DHW systems > 140°F – use Table 120.3-A

Fluid Op 
Temp. (F)

Conductiv
ity 
(Btu-in/h-
ft2-F)

Mean 
Rating 
Temp. (F)

< 1” Pipe 
Diameter

1 to < 1.5” 
Pipe 
Diameter

1.5 to < 4” 
Pipe 
Diameter

4 to < 8” 
Pipe 
Diameter

≥ 8” Pipe 
Diameter

105-140 0.22-0.28 100 1.0” 1.5” 2.0” 2.0” 2.0”
105-140 0.22-0.28 100 R-7.7 R-12.5 R-16 R-12.5 R-11

27



§160.4(f)1 – Pipe and Tank 
Insulation, Exceptions

• Pipes penetrating framing require no 
insulation throughout penetration. 

o Metal framing – tight-fitting insulation 
to prevent contact

• Piping in walls meeting QII requirements 
(RA3.5)

• Piping surrounded with at least 1” of wall 
insulation, 2” of crawlspace insulation, or 
4” of attic insulation

28



§160.4(f)2 – Insulation Protection

• Protect pipe insulation against damage (sunlight, moisture, equipment 

maintenance, wind) and at least include:

oExposed to weather – outdoor-suitable cover that is water retardant 

and shields from solar radiation. Adhesive tape cannot be used for 

this protection.

oBuried below grade – waterproof and non-crushable casing/sleeve

29



Prescriptive Requirements
§170.2(d)



§170.2(d)1 – Newly Constructed, Individual 
Dwelling Units

Electric Options

• HPWH, 240V; other requirements 

may apply (see table below)

Gas/Propane Options

• Tankless, up to 200k Btu/h

NEEA 
Tier 3?

Compact Hot Water 
Distribution System 
(RA4.4.6) Required?

Drain Water Heat 
Recovery 
(RA3.6.9) Required?

No CZs 1 & 16 CZ 16

Yes No CZ 16

Demand recirculation with manual on/off control (RA4.4.9) only
31



§170.2(d)2-4 – Newly Constructed, Multiple 
Dwelling Units

Electric Options

• Central HPWH (§170.2(d)2)

Gas/Propane Options

• Gas/propane water heater with 

solar water heating (RA4) 

(§170.2(d)3)

• Recirculation required if more than 8 dwelling units:

o Meet §110.3(c)2&5

o Auto-control pump per hot water demand and return temperature

• Executive Director can approve water heater systems

32



§170.2(d)2 – Central HPWH 
Diagram, Single-Pass

Source: 2022 CASE Report: Multifamily Domestic Hot Water – Central Heat Pump 
Water Heater

33

https://title24stakeholders.com/wp-content/uploads/2020/01/2022_T24_Submeasure-Summary_HPWH_20200317.pdf
https://title24stakeholders.com/wp-content/uploads/2020/01/2022_T24_Submeasure-Summary_HPWH_20200317.pdf


§170.2(d)2 Diagram, Multi-Pass

34

Source: 2022 CASE Report: Multifamily Domestic Hot Water – Central Heat Pump Water 
Heater

https://title24stakeholders.com/wp-content/uploads/2020/01/2022_T24_Submeasure-Summary_HPWH_20200317.pdf
https://title24stakeholders.com/wp-content/uploads/2020/01/2022_T24_Submeasure-Summary_HPWH_20200317.pdf


§170.2(d)3 – Newly Constructed; Multiple 
Dwelling Units, Gas/Propane

Central systems serving multiple dwelling units

• CZs 1-9: gas systems 1 MMBtu/h or greater: 

o Water heater thermal efficiency ≥ 90%; can use weighted average (see example) for systems 
with multiple water heaters 

 Individual gas water heaters 100,000 Btu/h or less excluded from calculations of the total 
system input or efficiency.

o Exception: annual water heating energy ≥ 25% site-solar or site-recovered

• Solar water heating (RA4) meeting these requirements:

Solar Savings 
Fraction (SSF),
CZs 1-9

SSF, 
CZs 10-16

Additional 
Requirements

0.20 0.35 N/A

0.15 0.30 Drain Water Heat 
Recovery (RA3.6.9)

35

https://www.energy.ca.gov/sites/default/files/2021-06/CEC-400-2018-021-CMF.pdf#page=314


§170.2(d)3 Thermal Efficiency 
Calculation Example

Example: A water heating system includes these gas water heaters:

• 110k Btu/h, 85%

• 2x 300k Btu/h, 90%, 

• 400k Btu/h, 95%

• 90k Btu/h, 70% 

Total eligible capacity = 1.11 MMBtu/h or 1,110k Btu/h

110
1110

85% +
300

1110
90% +

300
1110

90% +
400

1110
95% = 91.3%

The 90k Btu/h water heater is excluded due to Exception 3, so this system complies! 

36



Prescriptive Requirements
§§180.1(a)3, 180.2(b)3



§180.1(a)3 – Prescriptive; 
Additions

• When additional water heating equipment installed for dwelling unit as 

part of addition, must use one of the following:

oWater-heating system meeting §170.2(d); or

oWater-heating system approved by the Executive Director as using 

no more energy than one meeting §170.2(d)

38



§180.2(b)3 – Prescriptive; 
Alterations
Altered/replacement water-heating equipment for individual dwelling 
units must meet:
• Newly installed & existing accessible piping – §160.4(f)
• If recirculation is used, must meet RA4.4.9
• Choose one:

Option Type Other Requirements

i Natural gas/propane water-heater

ii HPWH • Tank indoors, atop incompressible, rigid 
insulated surface (R-10 or higher) 

• Water heater interface that either meets 
§110.12(a) or has ANSI/CTA-2045-A B port

iii HPWH, NEEA Tier 3 or higher

iv Consumer electric water heater Existing system must be electric resistance

v Approved by Executive Director as 
using no more energy than i-iv

Electric water heater allowed if no gas connected 
to existing water heater location

39



Performance Approach Requirements
§§170.1, 180.1(b), 180.2(c)

40



§170.1 – Performance Approach, Newly 
Constructed

• Source energy and TDV energy budgets must be met separately

• LMCC-PRF or NRCC-PRF must show energy budgets do not exceed those 
of Standard Design

• CEC-approved community shared solar and/or battery providing benefits to 
permitted building may offset required solar PV or battery storage TDV

Budget Determined by Source and TDV Energy Budgets
Standard Mandatory and prescriptive 

requirements
Sum of energy for HVAC, indoor lighting, PV and 
battery, water heating, and covered process

Proposed Calculated via CEC-approved 
compliance software

Sum of energy for HVAC, indoor lighting, PV and 
battery, water heating, and covered process



§180.1(b) – Performance Approach, 
Additions
• Calculations must meet §170.0-170.2(a), pursuant to:.

o Additions alone – must meet energy budgets specified in §170.1.

o Existing plus alteration plus addition (E+A+A) – energy budgets defined 
per table below

Existing Alterations Additions
Standard Unaltered 

components 
to be kept

Match existing conditions, OR 
meet §180.2(c), whichever is 
more efficient

Proposed 
features meeting 
§180.1(a)

Proposed Unaltered 
components 
to be kept

Altered components Proposed 
features

42



§180.2(c) – Performance Approach, 
Alterations
• Altered component(s) and any newly equipment serving the alteration must meet §§110.0-

110.9,160.0, 160.1, 160.2(c)&(d), 160.3(a)-160.3(b)5J, 160.3(b)6, 160.3(c); & 160.5

o When third party verification option is taken, all components to be altered for which extra credit 

is taken must be verified by a qualified third party.

o Existing components to be replaced are altered and must meet standard design requirements

Altered Components Unaltered Components
Standard Match existing conditions, or 

prescriptive requirements (§180.2(b)), 
whichever is more efficient

Existing conditions

Proposed Actual values of altered components Existing conditions

43



Compliance Forms

44



Certificates of Compliance

Low-Rise Multifamily

• LMCC-PLB-E Domestic Water 
Heating System

• LMCC-PRF-01-E – Low-Rise 
Multifamily, Performance

High-Rise Multifamily

• NRCC-PLB-E Domestic Water 
Heating System

• NRCC-PRF-01-E – High-Rise 
Multifamily & Nonresidential, 
Performance

45

https://www.energy.ca.gov/filebrowser/download/5251
https://www.energy.ca.gov/filebrowser/download/5251
https://www.energy.ca.gov/filebrowser/download/5261
https://www.energy.ca.gov/filebrowser/download/5261


LMCC-PLB-E – Table A-C

• Table A – General Info
oBuilding location
oSpace/building type

• Table B – Project Scope
oNew construction, addition, or 

alteration
• Table C – Compliance Results

46



LMCC-PLB-E – Tables F&G

• Table F – Water heater info
oEquipment type
oStorage
oEfficiency

• Table G – Distribution system
oRecirc. Loops
oPipe insulation

47



LMCC-PLB-E – Tables H&I

• Table H – Controls
oMandatory controls
oRecirc. Controls
oBoiler combustion air controls

• Table I – Required Certs of Install

48



Certificates of Installation

Low-Rise Multifamily
• LMCI-PLB-E Domestic Water Heating 

System
• LMCI-PLB-01-E Multifamily Central 

Hot Water System Distribution
• LMCI-PLB-02-E Individual Dwelling 

Unit Hot Water System Distribution
• LMCI-PLB-21-H HERS Verified 

Multifamily Central Hot Water System 
Distribution

• LMCI-PLB-22-H HERS Verified 
Multifamily Central Hot Water System 
Distribution – Individual Dwelling Unit

High-Rise Multifamily

• 2022-NRCI-PLB-E Domestic Water 
Heating System

49

https://www.energy.ca.gov/filebrowser/download/5245
https://www.energy.ca.gov/filebrowser/download/5245
https://www.energy.ca.gov/filebrowser/download/4872
https://www.energy.ca.gov/filebrowser/download/4872
https://www.energy.ca.gov/filebrowser/download/4873
https://www.energy.ca.gov/filebrowser/download/4873
https://www.energy.ca.gov/filebrowser/download/4874
https://www.energy.ca.gov/filebrowser/download/4874
https://www.energy.ca.gov/filebrowser/download/4874
https://www.energy.ca.gov/filebrowser/download/4875
https://www.energy.ca.gov/filebrowser/download/4875
https://www.energy.ca.gov/filebrowser/download/4875
https://www.energy.ca.gov/filebrowser/download/5270
https://www.energy.ca.gov/filebrowser/download/5270


LMCI-PLB-E – Tables A-C, F

• Table A – General Info
• Table B – Installer Scope

oWater heaters
oDistribution
oControls

• Table C – Compliance Results
• Table F – Install Details

oModel
oCentral or individual
oWater heater type
oEfficiency

50



Certificates of Verification

Low-Rise Multifamily

• LMCV-PLB-21-H HERS Verified 
Multifamily Central Hot Water 
System Distribution

• LMCV-PLB-22-H HERS Verified 
Multifamily Central Hot Water 
System Distribution – Individual 
Dwelling Unit

High-Rise Multifamily

• 2022-NRCV-PLB-21-H Multifamily 
Central Hot Water System 
Distribution

• 2022-NRCV-PLB-22-H HERS 
Verified Individual Dwelling Unit 
Hot Water System Distribution

51

https://www.energy.ca.gov/filebrowser/download/4842
https://www.energy.ca.gov/filebrowser/download/4842
https://www.energy.ca.gov/filebrowser/download/4842
https://www.energy.ca.gov/filebrowser/download/4843
https://www.energy.ca.gov/filebrowser/download/4843
https://www.energy.ca.gov/filebrowser/download/4843
https://www.energy.ca.gov/filebrowser/download/4843
https://www.energy.ca.gov/filebrowser/download/5001
https://www.energy.ca.gov/filebrowser/download/5001
https://www.energy.ca.gov/filebrowser/download/5001
https://www.energy.ca.gov/filebrowser/download/5002
https://www.energy.ca.gov/filebrowser/download/5002
https://www.energy.ca.gov/filebrowser/download/5002


LMCV-PLB-21-H – Tables A-C2

• Table A – Building Name
• Tables B & B2 – Design Central 

WH System Info, as given on 
LMCC
oWH system type
oNumber of WHs
oVolume
oFuel type

• Tables C & C2 – Installed Central 
WH System Info, as given on 
LMCC

52



LMCV-PLB-21-H – Tables D-F

• Table D – Design Distribution 
System, as given on LMCC
oDistribution type

• Table E – Installed Distribution 
System, as given on LMCC

• Table F – Installed WH 
Manufacturer Info.
oManufacturer
oModel number

53



LMCV-PLB-21-H – Tables G-I

• Table G – Mandatory requirements
• Table H – Recirc. Loops Serving 

Multiple Dwelling Units
oPass/Fail

• Table I – HERS Compliance

54



Resources

55



Water Heater Efficiency Guide 

Download the Water Heater 

Efficiency Guide 

56

https://www.energy.ca.gov/media/4211
https://www.energy.ca.gov/media/4211


Online Resource Center
www.energy.ca.gov/orc 

• Handouts
• Fact sheets
• Guides
• Tools
• Checklists
• Blueprint newsletter
• Training
• Presentations
• Videos
• Links
• Internal resources
• External resources

http://www.energy.ca.gov/orc


Field Verification & Diagnostic 
Testing Program

Program information
• 2022 Energy Code approvals in process
• Providers and registries for 2022 Energy Code

• Newly constructed buildings
• Additions
• Alterations of residential and 

nonresidential buildings
• California whole-house home energy 

ratings
• HERS building performance 

contractors

• Newly constructed buildings
• Additions
• Alterations of residential and 

nonresidential buildings

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


Blueprint Newsletter

• Energy Code quarterly newsletter​
• Updates
• Clarifications
• Frequently asked questions

https://www.energy.ca.gov/newsroom/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

https://www.energy.ca.gov/subscriptions
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://www.pinterest.com/CalEnergy/
https://www.tiktok.com/@calenergy


Energy Code Hotline

• Monday through Friday
o8:00 a.m. to 12:00 p.m. 
o1:00 p.m. to 4:30 p.m.

• Call 
o800-772-3300 in CA
o916-654-5106 outside CA

• Email
oTitle24@energy.ca.gov 

mailto:Title24@energy.ca.gov


Other Available Resources – 
Energy Code Ace

* Not affiliated with, or endorsed by, the CEC

http://www.energycodeace.com/


Other Available Resources – 
3C-REN

* Not affiliated with, or endorsed by, the CEC

https://www.3c-ren.org/


Other Available Resources – 
BayREN 

* Not affiliated with, or endorsed by, the CEC

https://www.bayren.org/


Questions?

65



Thank you
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