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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
• Single-family

o EDR1: hourly source energy
o EDR2: time dependent valuation (TDV)
 Efficiency EDR, PV + flexibility EDR, total EDR

New for 2022



2022 Compliance Software
• Performance approach must use approved compliance software 

versions

oSingle-family

 CBECC 2022.3.0

 Energy Pro 9.1

 Wrightsoft Right-Energy Title 24 Version 2022.2.0

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


Why Do We Have Water Heating Energy 
Standards?
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Table 100.0-A, Single Family

Mandatory Prescriptive Performance

New Constructed 
Buildings

110.3
150.0(j)&(n)

150.1(c)8 150.1(b)

Additions 110.3
150.0(j)&(n)

150.2(a)&(a)1D 150.2(a)2

Alterations 110.3
150.0(j)

150.2(b)1&(b)1H 150.2(b)2

12



Mandatory Requirements – All 
Occupancies
§§110.1 & 110.3



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

• Water heaters must meet Title 20 
minimum efficiencies (Title 20, §1605.1) to 
be installed

• Verify efficiency via 

o MAEDbS database

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) – Mandatory Requirements; 
Service Water-Heating Equipment

• Water heating equipment must meet/have:

o Manufacturer certification as meeting §110.3

o All Title 20 requirements (§1605.1(f)): 

1. All listed standards

2. All listed test methods

3. All requirements for all functions

4. Min/max rated capacity must be made possible by controls at steady-state 
operation
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§110.3(c)2&3 - Mandatory Requirements; 
Service Water-Heating Installation

• 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) 

oTank 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)5
State buildings – Water heating 

energy must be at least 60% site 

solar or recovered energy 

18



§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
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Mandatory Requirements
§150.0(j)&(n)



§150.0(j) – Insulation

1. Piping must be insulated as follows:

A. All domestic hot water piping – meet California Plumbing Code §609.11

B. Solar water-heating collector loop pipes; hydronic heating distribution piping:

• Insulate recirculating system piping, first 8-ft of hot and cold outlet piping (if 
non-recirculating storage system), and externally heated pipes

• Insulation must either meet thickness or R-value from Table 120.3-A or 
§120.3(c)2 equation

2. Pipe insulation must be protected per §120.3(b) :

‒ Exposed to weather – outdoor-suitable cover (water retardant, shields from solar 
radiation). Adhesive tape cannot be used for this protection.

‒ Buried below grade - waterproof and non-crushable casing/sleeve

21



Table 120.3-A

• Example:

o 4-in., diameter

o Fluid temperature for service 
water heating:105°F – 140°F

o Pipe insulation conductivity of 
0.27 Btu-in./hr-sqft-°F

o Insulate to 1.5-in. thick or 
R-9

22



Equation (§120.3(c)2)
If your insulation has conductivity range not in TABLE 120.3-A, use this equation to 

calculate the thickness: 𝑇𝑇 = 𝑃𝑃𝑃𝑃 1 + 𝑡𝑡
𝑃𝑃𝑃𝑃

𝐾𝐾
𝑘𝑘
− 1

T  = minimum insulation thickness, for material with conductivity K (inches)
PR = pipe outer radius (inches)
t = insulation thickness, from Table 120.3-A (inches)
K = conductivity of alternate material at mean rating temperature in Table 120.3-

A for applicable fluid temperature range (Btu-in./h-ft2-°F)
k = lower value of conductivity range in Table 120.3-A for the applicable fluid 

temperature range (Btu-in./h-ft2-°F)

23



Using Equation (§120.3(c)2), 
Example

What is the required thickness for insul. 
with a conductivity (from the mfr. spec at 
200°F) of 0.40 Btu-in./h-ft²-°F on a 4” dia. 
pipe carrying 300°F fluid?

PR = 2"
t = 4.5" (from the table – 4" pipe, 300°F)
K = 0.40 (Btu-in.)/(h-ft²-°F) (from mfr. 
spec at 200°F)
k = 0.29 (Btu-in.)/(h-ft²-°F) (the lower 
value of the range for 300°F fluid)

𝑇𝑇 = 2 1 +
4.5
2

0.4
0.29

− 1 = 8.2"

24



§ 150.0(j)1 – Pipe Insulation, 
Exceptions

Piping meeting these conditions do not require pipe insulation:

2. Penetrating framing members, throughout penetration 

 Metal pipes penetrating metal framing require tight-fitting insulation to 

prevent metal-to-metal contact. 

3. In walls meeting Quality Insulation Installation (QII) requirements (RA3.5)

4. Surrounded with 1” of wall, 2” of crawlspace, or 4” of attic insulation

25



§150.0(n) – Gas/Propane Water 
Heaters
1. Heat pump water heater (HPWH)-ready requirements

o Reserved 2.5’ x 2.5’ x 7’ space (“HPWH space”); location relative to gas 

water heater determines electrical and plumbing requirements

2. Recirculation loops serving multiple dwelling units must meet §110.3(c)4

3. Solar water heaters and collectors must be certified by SRCC, IAPMO 

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

4. Tankless water heaters > 6.8 kBtu/h (2kW) must have isolation valves for 

flushing (§110.3(c)6).

26



§150.0(n)1A – Gas/Propane Water 
Heaters
• If HPWH space is 3-ft. or less from water heater

oDedicated 125V, 20A receptacle within 3-ft. from water heater, 
unobstructed

 120/240V 3-conductor, 10 AWG copper branch circuit; unused 
conductor capped at both ends, labeled “spare”

oReserved single-pole panel space next to circuit breaker above, 
labeled “Future 240V Use”

oCondensate drain no more than 2 inches above base of installed 
water heater (allows natural draining)

27



§150.0(n)1A Diagram

28



§150.0(n)1B – Gas/Propane Water 
Heaters
• If HPWH space is more than 3-ft. from the water heater

o “HPWH-ready” electrical requirements
 Panel must allow double-pole breaker installation
 240V, 30A branch circuit, within 3-ft. from HPWH space

o “HPWH-ready” plumbing requirements
 Hot water piped through HPWH space
 Cold water piped through HPWH space, or HPWH space gets 

own cold water
 Piping within HPWH space must be exposed and accessible

29



§150.0(n)1B Diagram
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§150.0(n)1A&B Summary

31

Distance between 
HPWH Space and 
Water Heater

Receptacle/Branch Circuit Panel Plumbing

3-ft or less 
(§150.0(n)1A)

• Dedicated 125V, 20A receptacle no 
further than 3-ft. from water heater, 
unobstructed

• 120/240V 3-conductor, 10 
AWG copper branch circuit; 
unused conductor capped at 
both ends, labeled “spare”

Reserved single-pole 
panel space next to 
circuit breaker above, 
labeled “Future 240V 
Use”

Condensate drain no higher than  2” 
above water heater base

More than 3-ft 
(§150.0(n)1B)

• Dedicated 240V, 30A no further 
than from HPWH space

• Blank cover labeled “240V 
ready”

Reserved space in main 
panel to allow install of 
double pole breaker; 
permanently marked 
“For Future 240V use”

• Own cold water supply, or cold 
water supply piped through HPWH 
space before reaching water heater

• Hot water supply coming from water 
heater must pass through HPWH 
space before serving fixtures

• Hot and cold water piping at HPWH 
space exposed and accessible

• Condensate drain no more than 2” 
higher than the water heater base



Prescriptive Requirements, Newly 
Constructed Buildings
§150.1(c)8



§150.1(c)8– Prescriptive Water Heating 
Requirements, Newly Constructed Buildings

• If recirculation used, only demand recirculation systems with 
manual on/off (RA4.4.9) allowed

• Water heater must meet specifications of table below:

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

Drain Water Heat 
Recovery 
(RA3.6.9) Required?

Other 
Requirements

A HPWH, 240V Climate Zones 1 & 16 Climate Zone 16 Tank in garage or 
conditioned space

B HPWH, NEEA Tier 3 
or higher, 240V

No Climate Zone 16 Tank in garage or 
conditioned space

C Solar water heater, 
SSF ≥ 0.7

No No Electric backup 
(RA4)

33



§150.1(c)8 Exceptions

34

Exc. Allowed Water Heater(s) Condition(s)
1 Gas/propane tankless, 200k 

Btu/h or less
• CZs 3,4,13,14
• Space-conditioning system must be 

a heat pump, per §150.1(c)6 

2 Electric tankless with point-
of-use distribution (RA4.4.5)

New dwelling units, 500 square feet 
or less of conditioned floor area

3 120V HPWH (vs 240V) New dwelling units, 1 or fewer 
bedrooms



Compact Hot Water Distribution System 
(CHWDS) (RA4.4.6)

• Only for dwelling units with individual water heaters

• Requires plan calculations (next slide)

• Expanded credit available with HERS testing (RA3.6.5) – HERS rater 
must verify:
oNo hot water pipes > 1” diameter
oNo more than 8-ft., total, of pipes 1” in diameter
o2- and 3-story buildings – no hot water pipes in attic, unless water 

heater is also in attic
oHERS-verified Demand Recirculation (RA4.4.17)

35



CHWDS Calculation

• In plans, measure straight-line distances between water heater and 3 

certain fixtures, in ft.

oTranspose second floor fixtures onto first floor; vertical piping is 

ignored

• Apply equations for weighted distance and qualification distance in 

RA4.4.6; for credit, weighted distance <  qualification distance

36



CHWDS Calculation (Example A)

• Weighted distance = (0.4 x 28.9) + (0.4 x 31.1) + (0.2 x 34.3) = 30.9 ft
• Qualification distance = (15 + 0.0045 × 1814)/1 = 15 + 8.163 = ~23 ft
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CHWDS Calculation (Example B)

• Weighted distance = 13.1 ft
• Qualification distance = (15 + 0.0045 × 1814)/1 = 15 + 8.163 = ~23 ft

38



Drain Water Heat Recovery (DWHR) (RA3.6.9)

• Three configurations – Equal flow, 
unequal flow (water heater), and 
unequal flow (fixture)

o Equal flow preheats water to 
both fixture and water heater 
(maximizes benefit)

o Unequal flow preheats water 
going to fixture or water heater

• Requires HERS verification

Source: https://ecoinnovation.ca/thermodrain-residential-
resources/homeowner/  

39

https://ecoinnovation.ca/thermodrain-residential-resources/homeowner/
https://ecoinnovation.ca/thermodrain-residential-resources/homeowner/


DWHR Credit Requirements

For credit, DWHR unit must…

• Be certified to CEC
o Effectiveness ≥ 42%
o Meets table at right

• Be HERS verified

o Matches plans and documents
o Certified to CEC as credit-eligible*

o Transfers heat from master shower(s) 
above first floor back to showers served 
by water heater or water heater, itself

o Installed per CA Plumbing Code within 
1° of rated slope

Unit Type Meet These 
Standards

Testing/Labeling 
per

Vertical CSA B55.2 CSA 55.1 or 
IAPMO IGC 346-
2017

Sloped IAPMO PS 92 IAPMO IGC 346-
2017

*Download the Certified List

40

https://www.energy.ca.gov/rules-and-regulations/building-energy-efficiency/manufacturer-certification-building-equipment-0


Prescriptive Requirements, Additions & 
Alterations
§150.2



§150.2(a) – Additions, Prescriptive 
Approach

• Additions must meet §§ 110.0 - 110.9, 150.0(a) - (q), and 150.2(a)1 
(prescriptive) or 2 (performance).

o For water heating – §§ 110.1, 110.3, 150.0(j)&(n)

o EXCEPTION 2: Existing inaccessible piping does not require insulation per 
§150.0(j)1

42



§150.2(a)1D – Additions, Water 
Heating
• If a second water heater is installed in an addition, it must be one of 

the following:

Option Type Other Requirements
i One HPWH • Tank indoors, atop incompressible 

insulated surface (R ≥ 10)
• Comms interface that either meets 

§110.12(a) or has ANSI/CTA-2045-B port
ii One HPWH, NEEA Tier 3 or higher
iii Gas/propane tankless, up to 200,000 

Btu/h
iv Electric tankless with POU distribution 

(RA4.4.5)
Only for additions up to 500 square feet

v Any water heating system determined 
by Executive Director to use no more 
energy than one listed here

43



§150.2(b)1 – Alterations, Prescriptive 
Approach
Alterations, including in conjunction with a change into a single-family residential 
occupancy, must meet:

1. Altered component and any newly-installed equipment serving alteration must 
meet §110.0 - 110.9, §150.0(a) - (m)10, (p) - (q) 

 For water heating - §§ 110.1, 110.3, 150.0(j)

44



§150.2(b)1H – Alterations, Water Heating

i. Newly installed and existing accessible piping must meet §150.0(j)1. 

ii. If recirculation is used, it must be demand recirculation with manual on/off control 
(RA4.4.9).

iii. Water heating system must be one of:

Option Type Other Requirements

iiia Natural gas/propane water-heater

iiib 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

iiic HPWH, NEEA Tier 3 or higher

iiid Consumer electric water heater Existing system must be electric resistance

iiie 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

45



Performance Standards
§§150.1 & 150.2



What is EDR?

Energy Design Rating (EDR) score is based on total 

estimated energy use

• 100 represents a home built to 2006 IECC; 0 represents 

a zero net energy home

• 3 EDR scores must be met individually – EDR1, 

EDR2tot, EDR2eff

• EDR metric used for newly constructed buildings; TDV 

used for additions and alterations

47



§ 150.1(b)1 – Newly Constructed Buildings

• 3 EDR scores, based on TDV energy

o EDR1 – source energy; accounts for GHG emissions to aid energy 
decarbonization

o Total EDR2 – two parts:

 Efficiency EDR2; energy savings from building systems, plus limited credit 
for battery

 Solar Electric Generation & Demand Flexibility EDR2

• EDR1, efficiency EDR2, and total EDR2 must not exceed standard design

48



§150.1(b)2&3 – Newly Constructed 
Buildings

• CF1R(s) must demonstrate building’s EDRs meet or exceed Standard 

Design for Climate Zone

oCompliance can be shown for any orientation of proposed building, 

if documents show compliance in all four cardinal orientations

• When performance above prescriptive requirement is necessary for 

compliance, field verification is required; results on CF2Rs and CF3Rs

49



§150.2(a)2A&B – Additions

• Performance calculations must meet §150.1(a)-(c), pursuant to A and B below.

A. Addition complies if, alone, can meet the energy budget

B. E+A+A (existing + addition + alteration):

Design Existing 
Components to 
Remain

Components to be 
Altered

Additions

Standard Existing conditions Existing conditions, OR 
meet §150.2(b)1, 
whichever is more 
efficient

Proposed features 
meeting §150.2(a)1

Proposed Existing conditions Actual values of 
proposed components

Actual values of 
proposed 
components

50



§150.2(b)2 – Alterations 

• Altered components must meet §§110.0-110.9, 150.0(a)-(m)10, (p)-(q) […] 
• When third-party verification required, all proposed components for additional 

credit must be verified.
• Existing components to be replaced considered altered for determining energy 

budget

Design Altered Components Unaltered Components

Standard Existing conditions, or meet Table 
150.2-D, whichever is more efficient

Existing conditions

Proposed Actual values of proposed 
components

Existing conditions

51



Compliance Forms



Certificate of Compliance (CF1R) Forms for 
Water Heating

New Construction Additions Alterations
Prescriptive • CF1R-NCB-01-E • CF1R-ADD-01-E 

(≤ 1,000 ft2)
• CF1R-ADD-02-E

• CF1R-ALT-01-E
• CF1R-ALT-05-E

Performance • CF1R-PRF-01-E*

* Performance approach CF1R’s are generated by approved compliance software

53



CF1R-PRF-01

• Water heating EDR 
scores appear in the 
Energy Use 
Summary

• Special Features

54



CF1R-PRF-01 (cont.)

• Water Heating Systems
oSystem Type, Distribution Type, quantity

• NEEA Heat Pump Water Heater table, if applicable
oTank volume, model number, location

• HERS verification, if applicable, for credits
55



Certificate of Installation (CF2R) Forms for 
Water Heating

Non-HERS
- CF2R-ADD-02-E: Additions, Prescriptive

- CF2R-ALT-05-E: Alterations

- CF2R-PLB-02-E: Single Dwelling, Hot 

Water Distribution*

HERS
- CF2R-PLB-22-H: Single Dwelling, Hot 

Water Distribution*

56



CF2R-PLB-22-H, Tables A & B

• A – Water heating systems and 

features on CF1R

• B – Water heating system and 

features installed
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CF2R-PLB-22-H, Tables C to E

• C – Water heater efficiency from 

CF1R

• D – Installed water heater 

efficiency

• E – Installed water heater 

manufacturer info
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CF2R-PLB-22-H, Tables F to H

• F – mandatory requirements

• G – HERS-verified CHWDS 

(expanded credit) specs

• H – CHWDS (basic credit) specs
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CF2R-PLB-22-H, Tables I to Q

• I – HERS-verified DWHR specs

• J to Q – Responsible person’s 

signature affirms requirements met

oParallel piping

oPOU

oRecirculation

60



Certificate of Verification (CF3R) Forms for 
Water Heating

• Completed and signed by the HERS Rater

• Forms

o CF3R-EXC-20-E: Existing Conditions, Alterations

o CF3R-PLB-22-H: Single Dwelling, Central Hot Water Distribution
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CF3R-PLB-22-H, Tables A & B

• Similar to CF2R-PLB-22

• Available only from HERS Providers 
and should ALWAYS have a HERS 
watermark

• A – Water heating features and 
systems on CF1R

• B – Water heating features 
installed
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CF3R-PLB-22-H, Tables C to E

• C – Water heater efficiency from 

CF1R

• D – Installed water heater 

efficiency

• E – Installed water heater 

manufacturer info
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CF3R-PLB-22-H, Tables F to H

• F – mandatory requirements

• G – HERS-verified CHWDS 

(expanded credit) specs

• H – CHWDS (basic credit) specs
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CF3R-PLB-22-H, Tables I to R

• I – HERS-verified DWHR specs

• J to Q – Responsible person’s 

signature affirms requirements met

oParallel piping

oPOU

oRecirculation

• R – HERS Verification Compliance
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A Handy Tool – The PSR
• Available through HERS Provider 

registry

• Compiles and summarizes 

progress of compliance 

documentation

• Some jurisdictions may accept 

these during inspections
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Resources



Water Heater Efficiency Guide 

Download the Water Heater 

Efficiency Guide 

68

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


Water Heater Alterations Counter Card

Download the Water Heater Alterations Counter Card - Perfect for 

permit technicians!
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https://www.energy.ca.gov/media/4210


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?
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Thank You!
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