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California Energy Commission 

SUBCHAPTER 8 
LOW-RISE RESIDENTIAL BUILDINGS –  

PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES 

§150.1 – Performance And Prescriptive Compliance 
Approaches for Low-Rise Residential Buildings 



California Energy Commission 

2019 Building Energy Efficiency Standards Lead Commissioner Hearing  For 45-Day Language 

§150.1(c)1A – Roof and Ceiling Insulation 
• Removed the above deck insulation option 

 

§150.1(c)1B – Wall Insulation 
• Changes made to separate framed, unframed and 

mass walls into 3 subsections 
 

§150.1(c)1E – Quality Insulation Installation (QII) 
• Added requirement for QII to the prescriptive package 
 

Presenter
Presentation Notes
150.1(c)1A - We removed the option for above deck insulation.150.1(c)1B - We separated framed, unframed and mass walls into 3 subsections for clarity.150.1(c)1E - Added QII to the prescriptive package.⤯䴨䐺㈰ㄸ〲〷〸㈸㌹ⴰ㠧〰�



California Energy Commission 

2019 Building Energy Efficiency Standards Lead Commissioner Hearing  For 45-Day Language 

 

§150.1(c)3A – Fenestration  
• Changed threshold for glazed doors to follow NFRC 

 

§150.1(c)5 – Doors  
• Added requirement for Doors to the prescriptive 

package 
 

§150.1(c)11 – Roofing Products 
• Changes made in order to clarify that the Exceptions 

are dependent on weight  
o Exception 2 to Section 150.1(c)11 

Presenter
Presentation Notes
150.1(c)5 – Added Doors to the prescriptive package.150.1(c)3A – Modified language to include glazed doors.150.1(c)11 – Removed the term ‘thermal mass’ from Exception 2 to Section 150.1(c)11.⤯䴨䐺㈰ㄸ〲〷〸㈸㌹ⴰ㠧〰�



California Energy Commission 

TABLE 150.1-A – COMPONENT PACKAGE – Single 
Family Standard Building Design  
 

• Removed the option for above deck insulation 
• Removed the options/value for  ‘no air space’ 
• Increased the below deck insulation requirement to R-19 in CZs 4 & 8-16 
• Reduced the above grade framed wall U-factor to U=0.048 in CZs 1-5 & 

8-16 
• Added a row for Quality Insulation Installation (QII) required in all CZs 
• Reduced the fenestration U-factor requirement to 0.30 in all CZs 
• Reduced the fenestration SHGC requirement to 0.23 in CZs 2, 4, & 6-15 
• Changed the fenestration SHGC requirement to ‘NR’ for CZ 16 
• Added a row for Doors required in all CZs 
• Changed footnote #4 to remove the term “thermal” from “heat capacity” 

 

Presenter
Presentation Notes
Table 150.1-A – Prescriptive Package for Single FamilyRemoved the option for above deck insulation, as well as the options/values for ‘no air space’.Increased the below deck insulation requirement to R-19 in CZs 4 & 8-16.Reduced the above grade framed wall U-factor to U=0.048 in CZs 1-5 & 8-16.Added a new row for Quality Insulation Installation (QII); required in all CZs.Reduced the fenestration U-factor requirement to 0.30 in all CZs.Reduced the fenestration SHGC requirement to ‘NR’ for CZ 16.Added a new row for Doors required in all CZs.Changed footnote #4 to remove the term “thermal” from “heat capacity”.
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TABLE 150.1-B – COMPONENT PACKAGE – 
Multifamily Standard Building Design  

• Removed the option for above deck insulation 
• Removed the options/values for ‘no air space’ 
• Increased the below deck insulation requirement to R-19 in CZs 4, 

8, 9 & 11-15 
• Added a row for Quality Insulation Installation (QII) required in CZs 

1-6 & 8-16 
• Reduced the fenestration U-factor requirement to 0.30 in all CZs 
• Reduced the fenestration SHGC requirement to 0.23 for CZs 2, 4, 

& 6-15 
• Changed the fenestration SHGC requirement to ‘NR’ for CZ 16 
• Added a row for Doors required in all CZs 
• Changed footnote #4 to remove the term “thermal’ from “heat 

capacity” 
 

Presenter
Presentation Notes
Table 150.1-B – Prescriptive Package for MultifamilyRemoved the option for above deck insulation, as well as the options/values for ‘no air space’.Increased the below deck insulation requirement to R-19 in CZs 4 & 8-16.Added a new row for Quality Insulation Installation (QII); required in all CZs.Reduced the fenestration U-factor requirement to 0.30 in all CZs.Reduced the fenestration SHGC requirement to ‘NR’ for CZ 16.Added a new row for Doors required in all CZs.Changed footnote #4 to remove the term “thermal” from “heat capacity”.
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§150.1(b)–Performance Standards 

• Revised for clarity  
• The Energy Budget for newly constructed buildings 

is now expressed as an EDR 
– Energy Efficiency EDR  
– Solar Electric Generation and Demand Flexibility EDR 
– Combined to arrive at Total EDR 
– Exception for community shared solar and battery 

storage system to offset part or all of rooftop PV 

• Energy Budget for additions and alterations 
continues to be expressed as TDV energy 

Presenter
Presentation Notes
The energy budget for the performance standards has been revised to be expressed as Energy Design Rating or EDR.   There are 3 components of EDR.  The Energy Efficiency EDR which is the contribution of the energy efficiency features of the building.  The solar electric generation and demand flexibility EDR which is the contribution from the PV systems and any demand flexibility features such as battery storage.  Together they become the Total EDR.  To meet the Title 24 requirements a building must meet or exceed both the Energy Efficiency EDR and the Total EDR.EXCEPTION to Section 150.1(b)1.  A community shared solar electric generation system, or other renewable electric generation system, and/or community shared battery storage system, which provides dedicated power, utility energy reduction credits, or payments for energy bill reductions, to the permitted building and is approved by the Energy Commission as specified in Title 24, Part 1, Section 10-115, may offset part or all of the solar electric generation system Energy Design Rating required to comply with the Standards, as calculated according to methods established by the Commission in the Residential ACM Reference Manual.The energy budget for addition and alteration will continue to be expressed as TDV energy.



California Energy Commission 

§150.1(b)–Performance Standards 
§150.1(b)3B – Field Verification   

Add references for new field verification protocols in 
Residential Appendix Section RA3.3 

 
 HSPF Rating - Section RA3.4.4.1 

 
 Heat Pump Rated Heating Capacity - Section 

RA 3.4.4.2  
 

 Whole House Fan – Section RA3.9 
 

Presenter
Presentation Notes
There are three new HERS protocols that are only applicable to the performance compliance approach.  The HSPF  verification was added to the Rated Space Conditioning System Equipment Verification Procedure in Section RA3.4.4.1.  It will be required when extra compliance credit is claimed by specifying a heat pump system that has an HSPF rating that is better than the minimum required by the prescriptive standards.  The HERS protocol is similar to the verifications required for improved EER and improved SEER.The Heat Pump Rated Heating Capacity verification protocol added to Section RA3.4.4.2.  It will be required when heat pumps are specified for performance compliance.  This verification is very similar to the verifications for EER, SEER, and HSPF.  The difference is that for heat pumps, for performance compliance, the rated heating capacity at 17 degrees F and at 47 degrees F are also verified.The whole house fan field verification was added in Section RA3.9. It will be required when extra compliance credit is claimed by specifying better than prescriptive values for whole house fan airflow rate (cfm) or fan efficacy (w/cfm).note to jeff: need to add central fan ventilation cooling system verification to the list in 150.1(b)3B (for 15-day language).
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§150.1(c)8A–Domestic Water-Heating 
Systems serving individual dwelling units  

• Delete option ii for gas storage type water heater 
under 55 gallons 
o This option is superseded with QII being a 

prescriptive requirement for 2019. 
 

• Additional Drain Water Heat Recovery option for 
gas storage type water heater above 55 gallons 
o Currently requires either compact hot water 

distribution or HERS verified pipe insulation.   

Presenter
Presentation Notes
We are proposing to delete the existing prescriptive alternative option for gas storage type water heater under 55 gallons.   Because QII is becoming a prescriptive requirement for 2019, this option has become obsolete.We are proposing to add drain water heat recovery as another option for gas storage type water heater above 55 gallons.  Currently this option requires compact hot water distribution or verified pipe insulation. This proposal will add to these existing options.



California Energy Commission 

§150.1(c)8A–Domestic Water-Heating Systems 
serving individual dwelling units  
• Add new prescriptive option iii for heat pump 

water heaters 
o Require additional kW larger than the prescriptive PV 

requirement in Section 150.1(c)14 
o For CZ 2 through 15, additional capacity of 0.3 kW 
o For CZ 1 and 16, additional capacity of 1.1 kW 

o Alternatively, installation of DWHR and Compact 
Distribution (15-day) 

• Add new prescriptive option iv.  Require installation 
of heat pump water heater that meets NEEA 
Advanced Water Heater Specification Tier 3 or 
higher. 
o For CZ 1 and 16, additional capacity of 0.3 kW  

required in addition to a NEEA Tier 3 HPWH 
 

Presenter
Presentation Notes
We are proposing to add a new prescriptive option for heat pump water heaters.  This option will require additional PV on top of the 2019 PV requirements in Section 150.1(c)14.   For climate zones 2 through 15, an additional amount of 0.3 kW is required.  For climate zones 1 and 16, an additional amount of 1.1 kW is required.  In order to address the situation when PV cannot be installed, we’ve proposed to add another option in the 15-day language for HPWH that requires the installation of drain water heat recovery device and compact hot water distribution.We are also adding another prescriptive option for heat pump water heater which require the installation of a NEEA rated Tier 3 heat pump water heater.  For climate zones 2 through 15 this will meet the prescriptive requirement for water heating.  For climate zones 1 and 16, an additional PV of 0.3 kW is required instead of 1.1 kW in option iii.  
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§150.1(c)8B–Domestic Water-Heating Systems serving 
multiple dwelling units  

• Add new prescription option for reduced solar 
fraction requirement if a Drain Water Heat 
Recovery (DWHR) system are installed 
o Current requirements are solar fraction 0f 0.2 in 

CZ 1 through 9 and 0.35 in CZ 10 through 16 
o With a DHWR system, the solar fraction 

requirement reduced to 0.15 in CZ 1 through 9 
and 0.3 in CZ 10 through 16 

o The DHWR system must have at least a CSA 
rated effectiveness of 42 percent and recover 
heat from at least half of the showers above the 
first floor 

 

Presenter
Presentation Notes
We are adding a prescriptive option for central water heating system if a drain water heat recovery system is installed, which will reduced the solar fraction requirement.  Currently the requirements are solar fraction of 0.2 for climate zones 1 through 9 and 0.35 in climate zones 10 through 16.  The installation of a drain water heat recovery system will reduce the solar fraction requirement to 0.15 in climate zones 1 through 9 and 0.3 in climate zones 10 through 16.
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§150.1(c)14 – Photovoltaic Requirements 

• Add new prescription requirement for low-rise 
residential buildings to have a photovoltaic system.  
System output shall equal the dwelling’s annual 
electrical usage and meets the requirements of JA11 

– Exception for limited solar ready zones less than 80 
contiguous SF due to natural or manmade barriers 

– Reduced PV requirement for Climate Zone 15 
– Reduced PV requirement for 2 story single and multifamily 

homes 
– Reduced PV requirement for 3 story multifamily and 3 or 

more stories single family homes 
– Accommodations for plans approved prior to Jan 1, 2020 
– Reduced PV size if installed in conjunction with a battery 

storage system 

Presenter
Presentation Notes
150.1(c)14 is a new section that describe the requirements for photovoltaic systems.  It is applicable to low-rise residential buildings, both single family and multifamily.   The requirement is a formula which is based on the dwelling’s predicted annual electrical usage, and the system must also meet the installation requirements in the new JA11, which is the new qualification requirements for PV systems.There are a number of exceptions to the PV requirements.  There is an exception for limited solar ready area due to natural or manmade barriers.  There is a reduced PV requirement in climate zone 15.  There is a reduced PV requirement for 2 and 3 stories single family and multifamily homes.   There are accommodation for plans approved prior to January 1st, 2020.  Finally the PV size can be reduced if a battery storage system is installed.   These exceptions will be incorporated into CBECC as well.
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How to submit written comments 

• We strongly encourage submitting written comments via e-file. 
Comments on the proposed 2019 Energy Code can be submitted to: 
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumb
er=17-BSTD-02.  

• Comments on the proposed 2019 CALGreen can be submitted to: 
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumb
er=17-BSTD-03. 

• Comments can also be submitted physically or by e-mail, here: 
California Energy Commission 

Dockets Office, MS-4 
Re:  Docket No. 17-BSTD-02 (for CALGreen, 03) 

1516 Ninth Street  
Sacramento, CA  95814-5512 

Docket@energy.ca.gov 

Presenter
Presentation Notes
We strongly encourage folks submitting comments to use our e-filing system: this is a fully automated system that ensures each comment is docketed into our proceeding.  If you need to submit information or documents via physical mail, the mailing address of our Dockets office is below.  Lastly, if for any reason the e-filing website is unavailable, you can submit comments to our Dockets office via e-mail.The final deadline for all written comments is March 5th by 5:00 PM.  It’s easy to remember: March 5, by 5.  Oral comments can also be made to the Commissioners at the Business Meeting where the adoption of the 2019 Standards is considered.  We’re going to repeat this after each Section, just in case anyone has tuned in just for that portion of the Workshop.  I’d like to now open the floor to public comments on this Subchapter.

https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumber=17-BSTD-02
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumber=17-BSTD-02
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumber=17-BSTD-03
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumber=17-BSTD-03
mailto:Docket@energy.ca.gov
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