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Appendix D: 
Demand Responsive Controls 

Please refer to Appendix D- - Demand Responsive Controls of the 2022 Nonresidential and 
Multifamily Compliance Manual. 

This appendix to the residential compliance manual addresses the demand responsive (DR) 
control requirements in the 2022 Building Energy Efficiency Standards (Energy Code). 

Demand response is an increasingly important function of buildings as distributed energy 
resources become more common and customers have access to time of use electricity rates 
and incentive programs designed to encourage demand side optimization. Demand response 
occurs on a range of timescales, from seconds to seasons, and represents any demand change 
in response to grid or economic needs. In addition to current time of use electricity rates, 
utilities in the future will likely connect electricity costs to high frequency fluctuations in both 
the supply and demand for electricity. Appropriate demand responsive controls allow building 
operators to maintain the quality of services a building provides and reduce the total cost of 
energy by automating a building’s response to changes in electricity rates. 

The following definitions from Section 100.1 are relevant to the DR control requirements: 

• Demand response is short-term changes in electricity usage by end-use customers, from 
their normal consumption patterns. Demand response may be in response to: 

o Changes in the price of electricity; or 
o Participation in programs or services designed to modify electricity use. 

 In response to wholesale market prices. 
 When system reliability is jeopardized. 

• Demand response period is a period of time during which electricity loads are modified 
in response to a demand response signal. 

• Demand response signal is a signal that indicates a price or a request to modify 
electricity consumption for a limited time period. 

• Demand responsive control is an automatic control that is capable of receiving and 
automatically responding to a demand response signal. 

The DR control requirements ensure that the building is DR capable (i.e., capable of 
responding to a DR signal). The decision to employ demand response is up to the building 
owner or manager, in coordination with their utility company and/or a governing authority. A 
building that is capable of receiving and responding to a demand response signal is sufficient 
to meet the requirements of the Energy Standards. DR-capable is described as follows: 

• DR-capable: A building is capable of DR when the building has loads that can be curtailed, 
DR controls are installed, and the controls have been programed/configured so the test 
control strategy that is defined in the building code can be deployed (note: the DR controls 
can be programmed with additional control strategies). 
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• DR-enabled: A building’s DR is enabled when the connection between the entity that 
sends the DR Signal and the DR control in the building has been tested and communications 
have been allowed or “enabled”. 

• DR-enrolled: A building is enrolled when the building owner/occupant has enrolled in a DR 
program (note: this may include updating the settings or programming of the DR controls 
to better match the terms of the program). 

The requirements for DR controls only apply if the controls are used to comply with the 
building standards (i.e., DR thermostats or a heat pump water heater). If DR control are 
installed voluntarily and do not contribute to compliance with minimum code requirements, 
they do not need to adhere to requirements in Title 24, Part 6. 

For residential dwellings, DR controls are only required as a part of specific Exceptions to 
HVAC and Solar Ready requirements. 

Communications Requirements for DR Controls 
Reference: Section 110.12(a)1-5 

There are two main communication requirements that apply to all DR controls: 

• The control must, at minimum, be able to understand a signal sent using OpenADR; and 
• The control must, at a minimum, be able to communicate with the virtual end node using a 

wired or wireless bi-directional communication pathway. 
These are minimum requirements, meaning that the control can have (and use) additional 
communication features provided that the required features are included. 

Communication With Entity That Initiates DR Signal 
Reference: Section 110.12(a)1 

DR controls must have the capability of communicating with the entity that initiates a DR 
signal by way of an OpenADR certified virtual end node (VEN). 

The OpenADR is the primary open-standard protocol used in the California market. It 
implements a profile within the Organization of Structured Information Standards (OASIS) 
Energy Interoperation information and communication model that defines two types of 
communications entities – virtual top nodes (VTNs) and virtual end nodes (VENs). VTNs are 
information exchange servers typically operated by utilities or third-party providers and can 
dispatch events. VENs are the recipients of DR payloads and are typically the gateway or end-
use devices installed at customer facilities throughout a dispatcher’s territory. See OpenADR 
Alliance’s website (http://www.openadr.org/) for more information about OpenADR certified 
VENs. 

There are two ways to comply with the OpenADR certified VEN requirement: 

Option A: Install an OpenADR 2.0a, 2.0b certified VEN, or a certified Baseline 
Profile OpenADR 3.0 VEN within the building as part of the DR control system 
(Section 110.12(a)1A) 

If complying using Option A (Section 110.12(a)1A), the designer of the DR control system(s) 
must select a VEN that the OpenADR Alliance has certified as being compliant with the 
OpenADR 2.0a, 2.0b specification or Baseline Profile OpenADR 3.0. The OpenADR Alliance 

http://www.openadr.org/
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maintains a list of certified VENs (https://products.openadr.org/). If using Option A, the 
certified VEN must be installed inside the building at the time of inspection. The building can 
comply if the DR control system has a certified VEN that is incorporated into a networked 
system of devices such that the single VEN communicates control strategy information to 
multiple devices in the network (e.g., a gateway system), or if each device (e.g., thermostat) 
in the building is itself a certified VEN. 

Option B: Install a DR control system that has been certified to the Energy 
Commission as being capable of communicating with an OpenADR 2.0b certified 
VEN or a Baseline Profile OpenADR 3.0 certified VEN (Section 110.12(a)1B) 

If complying using Option B (Section 110.12(a)1B), the designer of the DR control system(s) 
must select a DR control system that the Energy Commission has approved for the certified list 
of DR control systems. The Energy Commission maintains a list of certified products and 
instructions on how manufacturers can certify products on their website at 
http://www.energy.ca.gov/title24/equipment_cert/. If using Option B, the manufacturer of a 
DR control system must submit documentation to the Energy Commission confirming that the 
DR control system is capable of communicating with an OpenADR 2.0b certified VEN or a 
Baseline Profile OpenADR3.0 certified VEN. Demand responsive controls must be programmed 
or configured so any test control strategy defined in building code can be deployed at the time 
of permitting. 

Option B requires that the manufacturer of the DR control system certify to the Energy 
Commission that the control system is capable of communicating with an OpenADR 2.0b 
certified VEN or a Baseline Profile OpenADR3.0 certified VEN. This requirement does not mean 
that the DR control system must be connected to a 2.0b certified VEN or a Baseline Profile 
OpenADR3.0 certified VEN. When the DR control system is connected to a VEN, it can be 
connected to either a 2.0a or 2.0b certified VEN or a Baseline Profile OpenADR3.0 certified 
VEN. 

The DR control system must comply with Option A or Option B, but the control system can 
also include features that allow the control system to use other communications protocols. 

When specifying DR control systems, it is recommended that the controls designer check to 
see which DR programs are currently available in the area and specify controls that are both 
compliant with Title 24, Part 6, and eligible for the area’s DR programs. 

Other Requirements for DR Controls 
Perform Regular Functions When Not Responding to DR Events 
Reference: Section 110.12(a)4 

Controls that include demand response with other control functions must perform their regular 
control functions, as required by other parts of the building code, when the control is not 
performing DR-related functions. This includes when the controls are not responding to a DR 
event, when the DR functions are not enabled (see description of DR-enabled in the 
introduction to this chapter of the compliance manual) or when the DR controls are 
temporarily disabled or disconnected (e.g., due to a network outage). 

https://products.openadr.org/
http://www.energy.ca.gov/title24/equipment_cert/
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For example, if the building owner/operator never enables the DR controls or enrolls in a DR 
program, the building control system(s) must comply with all other applicable controls 
requirements and continue to provide those control functions. Similarly, if the building 
owner/operator does enable the DR controls and is enrolled in a DR program, the building 
control system(s) must perform as required by the applicable building code requirements 
whenever the building is not participating in a DR event. The DR control functionality is an 
additional control feature on top of all of the other required building controls. 

Certification Requirements for DR Thermostats 
Reference: Section 110.12(a)5 

Residential DR thermostats, also called Occupant Controlled Smart Thermostats (OCSTs), must 
comply with the technical specifications described in Joint Appendix 5 (JA5). According the 
requirement in JA5, manufacturers of DR thermostats must submit documentation to the 
Energy Commission to certify that the thermostat meets the code requirements. See the 
Energy Commission’s website for a list of certified products and instructions on how 
manufacturers can certify products on their website at 
http://www.energy.ca.gov/title24/equipment_cert/. 

DR Controls for HVAC Systems 
HVAC Systems with DDC to the Zone Level 
Reference: Section 110.12(b) 

As specified in Section 120.2(j), the Energy Standards require certain buildings to have Direct 
Digital Control (DDC) to the zone level (See Chapter 4 Section 4.5.1.9 of the nonresidential 
compliance manual). When the building has DDC to the zone level, either to comply with the 
Energy Standards or if DDC was installed voluntarily, the HVAC system must also have a DR 
control system that complies with the requirements in Section 110.12(a) and (b).  

At the time of inspection, the DR control system must be programmed so it automatically 
initiates the test control strategy described below. The DR control system must pass this test 
to comply with code, regardless of what control strategy the building operator intends to use. 
If a building owner/operator enables the DR controls and enrolls in a DR program (see 
description of these terms in the introduction to this chapter), they have the option of 
deploying alternate control strategies consistent with their program. The strategy described in 
the Energy Standards is simply a test to confirm the DR control system is installed correctly 
and can perform its function, while also being suitable for leaving in place after testing. 

Test control strategy: 
When the person performing the acceptance test manually simulates the condition where the 
HVAC control system receives a DR signal and a DR Period is beginning, the HVAC system 
must initiate the following response:  

• When in cooling mode, increase the operating cooling temperature set points by 4oF or 
more in all non-critical zones and maintain the set points throughout the DR Period. 

• When in heating mode, decrease the operating heating temperature set points by 4oF or 
more in all non-critical zones and maintain the set points throughout the DR Period. 

http://www.energy.ca.gov/title24/equipment_cert/
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• Maintain the temperature and ventilation set points in all critical zones throughout the DR 
Period. 

When the person performing the acceptance test manually simulates a condition where the DR 
Period has concluded, the control system must restore the temperature set points in non-
critical zones to the settings that were in place before the DR Period began.   

In addition, the controls must be able to provide an adjustable rate of temperature change 
when the temperature is adjusted at the beginning and the end of the DR Period. 

The control strategy calls for adjustments to temperature setpoints in non-critical zones while 
maintaining setpoints in critical zones. The Energy Standards define a critical zone as “a zone 
serving a process where reset of the zone temperature setpoint during a demand shed event 
might disrupt the process, including but not limited to computer rooms, data centers, telecom 
and private branch exchange (PBX) rooms, and laboratories.” Non-critical zones are defined as 
“a zone that is not a critical zone.”  

(Note that the connection between the entity that initiates the DR signal and the control 
system within the building is not evaluated as part of the test.)   

In addition to demonstrating compliance with the test condition, the DR controls for HVAC 
systems with DDC to the zone level must allow an authorized facilities operator to: 1) disable 
the DR controls, and 2) manually adjust heating and cooling setpoints from a centralized 
location on either the HVAC control system or the building’s energy management control 
system. 

An acceptance test is necessary to ensure that the system was programmed as required. See 
Nonresidential Appendix 7.5.10 and Chapter 13 of this compliance manual for more 
information on the acceptance test requirements. 

HVAC Systems without DDC to the Zone Level 
Reference: Section 120.2(b)4 

In buildings that do not have DDC to the zone level, thermostatic controls for single zone air 
conditioners and heat pumps must be DR thermostats, also called Occupant Controlled Smart 
Thermostats (OCSTs). There are two exceptions to this requirement: 

• Systems serving zones that must have constant temperatures to protect a process or 
product (e.g., a laser laboratory or a museum). 

• The following HVAC systems: 
o Gravity gas wall heaters 
o Gravity floor heaters 
o Gravity room heaters 
o Non-central electric heaters 
o Fireplaces or decorative gas appliance 
o Wood stoves 
o Room air conditioners 
o Room heat pumps  
o Packaged terminal air conditioners 
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o Packaged terminal heat pumps 
When OCSTs are required, they must comply with the technical specifications described in 
Joint Appendix 5 (JA5). According to the requirement in JA5, manufacturers of OCSTs must 
submit documentation to the Energy Commission to certify that the thermostat meets the code 
requirements. See the Energy Commission’s website for a list of certified products and for 
instructions to manufacturers that wish to certify products, 
http://www.energy.ca.gov/title24/equipment_cert/. 

DR Controls for Lighting Systems 
Section 110.12(c) 
Nonresidential indoor lighting systems subject to Section 130.1(b) with an installed lighting 
power of 4,000 watts or greater must be equipped with DR controls that comply with Section 
110.12(a) and (c). There are two exceptions that impact the calculation of the 4,000 watt 
threshold and impact where DR controls must be installed. Specifically, spaces that fall into 
these two categories do not need to have DR lighting controls and do not need to be included 
in the calculation of the 4,000 watt threshold: 

1.  Lighting systems not subject to Section 130.1(b); and 

2.  Spaces where health or life safety statute, ordinance, or regulation does not permit 
lighting to be reduced. 

At the time of inspection, the DR control system must be programmed to automatically initiate 
the test control strategy described below. The DR control must pass this test to comply with 
code regardless of what control strategy the building operator intends to use. If a building 
owner/operator enables the DR controls and enrolls in a DR program (see description of these 
terms in the introduction to this chapter), they have the option of deploying alternate control 
strategies consistent with their program. There is no acceptance test to verify such alternate 
control strategies. The strategy described in the Energy Standards is simply a test for 
confirming the DR control system is installed correctly and can perform its function, while also 
being suitable for leaving in place after testing.  

Test control strategy: 
When the acceptance test technician manually simulates the condition where the lighting 
control system receives a DR signal, the lighting system must automatically reduce lighting 
power so that the total installed lighting power of building or space, excluding lighting where 
health and safety statute, ordinance or regulation do not permit lighting to be reduced, is 
reduced by a minimum of 15 percent below the total installed lighting power. This means that 
lighting power for general lighting systems subject to Section 130.1(b) must be reduced by 
more than 15 percent to account for no reduction in the additional lighting systems, or a 
combination of reduction in the power of general lighting systems subject to Section 130.1(b) 
and additional lighting systems must be reduced to achieve at least a 15 percent reduction in 
total lighting power across these lighting systems. Lighting subject to Section 130.1(b) shall be 
reduced in a manner consistent with uniform level of illumination requirements in Table 5-1 in 
Chapter 5 of this compliance manual (Table 130.1-A of the Energy Standards). 

(Note that the connection between the entity that initiates the DR signal and the control 
system within the building is not evaluated as part of the test.) 

http://www.energy.ca.gov/title24/equipment_cert/
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An acceptance test is necessary to ensure that the system is installed correctly and includes a 
basic, functional level of programming. See Nonresidential Appendix NA7.6.3 and Chapter 14 
of this compliance manual for more information on the acceptance testing requirements. 

Example 4-1 Compliance Method 1 – Using Centralized Powerline Dimming Control 

This method requires the use of luminaires with dimmable ballasts or LED drivers, compatible 
with powerline controls, and the use of a lighting control panel downstream of the breaker 
panel. The lighting circuit relays are replaced by circuit controllers, which can send the 
dimming signal via line voltage wires. The panel could have several dry contact inputs that 
provide dedicated levels of load shed depending upon the DR signal received. Different 
channels can be assigned to have different levels of dimming as part of the demand response. 
Local controls can be provided by either line voltage or low voltage controls. 

Example 4-2 Compliance Method 2 – Using Addressable Lighting System 

The addressable lighting system is similar in design to that of a centralized control panel, but 
with additional granularity of control. With an addressable system, each fixture can be 
addressed individually, whereas a centralized control panel is limited to an entire channel, or 
circuit, being controlled in unison. The cost of enabling DR on a system with a centralized 
control panel is less dependent on building size or number of rooms than an addressable zone 
based system.  

Enabling DR for the addressable lighting system entails making a dry contact input available to 
receive an electronic signal. This is a feature that is included in the base model of most 
lighting control panels. Some smaller scale addressable lighting systems may have a limited 
number of inputs dedicated for alternative uses, such as a time clock. If this is the case, an 
I/O input device can be added to the network to provide an additional closed contact input.  

Example 4-3 Compliance Method 3 – Demand Response for Select Zones 

Enabling demand response for a zoned system would entail adding a network adapter to each 
room to be controlled for purposes of demand response. The network adapter allows for each 
room to be monitored and controlled by an energy management control system (EMCS). 
These types of systems are commonly used for HVAC systems, and to respond to demand 
response signals. The assumption is that if the building is installing an EMCS, the preference 
would be to add the lighting network to that existing demand response system. There is 
additional functionality that results from adding the lighting system to an EMCS. In addition to 
being able to control the lighting for demand response, the status of the lighting system can 
then be monitored by the EMCS. For example, occupancy sensors would be able to be used as 
triggers for the HVAC system, turning A/C on and off when people entered and leave the 
room. Therefore, the potential for savings from this type of system is higher than the value of 
the lighting load shed for demand response. 

DR Controls for Electronic Message Centers 
Reference: Section 110.12(d) 

An electronic message center (EMC) is a pixilated image producing electronically controlled 
sign formed by any light source. EMCs that have a lighting load greater than 15kW must have 
demand responsive controls unless a health or life safety statute, ordinance, or regulation 
does not permit EMC lighting to be reduced. The DR controls must meet the requirements in 
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Section 110.12(a) (as explained in Section 1 above) and be capable of reducing the lighting 
power by a minimum of 30 percent during a DR Period.  

DR Controls for Controlled Receptacles 
Reference: Section 110.12(e) 

Controlled receptacles are required by Section 130.5(d) and Section 160.6(d) in nonresidential 
buildings, hotel/motel buildings, and multifamily common service areas. Spaces required to 
have controlled receptacles include office areas, lobbies, conference rooms, kitchen areas in 
office spaces, copy rooms. 

If DR lighting controls are required in the building or space per Section 130.1(e) or Section 
160.5(b)4E, DR controls are also required for controlled receptacles. The DR control must be 
capable of automatically turning off all loads connected to the receptacle in response to a 
demand response signal. 

DR Controls for Power Distribution Systems 
Reference: Section 130.5(e) 

If DR controls are installed as part of the power distribution system (e.g., circuit-level 
controls), the controls must meet the requirements in Section 110.12(a) (as explained in 
Section 1 above).  

DR controls for HVAC, lighting, or sign lighting equipment may be installed at the circuit level; 
in this case, the DR controls must meet the complete requirements for that application. 

 

Energy Management Control Systems and Home Automation 
Systems 
Required thermostatic and lighting control functions (including DR control functions) can be 
incorporated into and performed by an energy management control system (EMCS). Using an 
EMCS to perform these control functions complies with Title 24 provided that all of the criteria 
that would apply to the control are met by the EMCS. 

A home automation system that manages energy loads (such as HVAC and lighting systems) is 
considered a type of energy management control system and, as such, can similarly 
incorporate the ability to provide required control functions. 

 


	MFCM Coverpage ADA
	MFCM Chapter 1 - Introduction ADA
	FOR THE 2025 BUILDING ENERGY EFFICIENCY STANDARDS
	Energy Conservation Manual June 2025 | CEC-400-2025-XXX
	Introduction
	Organization and Content
	Related Documents
	Why California Needs the Energy Code
	Electricity Reliability and Demand
	Comfort
	Economics
	Environment
	Greenhouse Gas Emissions and Global Warming
	Building Decarbonization

	Chapter 1 Introduction

	Section 100.0 – Scope
	(c) Habitable stories.

	Section 100.1 – Definitions and Rules of Construction
	(a) Rules of Construction.

	Section 100.2 – Calculation of Energy Budgets
	Section 110.0 – Systems and Equipment—General
	(b) Certification Requirements for Manufactured Systems, Equipment, Appliances and Building Components.

	Section 160.0 – General
	Section 170.0 – General
	Section 170.1 – Performance Approach
	Section 170.2 – Prescriptive Approach
	Section 180.0 – General

	MFCM Chapter 2 - Compliance and Enforcement ADA
	Introduction
	Section 10-103 – Permit, Certificate, Informational, and Enforcement Requirements for Designers, Installers, Builders, Manufacturers, and Suppliers

	MFCM Chapter 3 - Building Envelope ADA
	Introduction
	Chapter 3 Introduction

	Section 110.6 – Mandatory Requirements For Fenestration Products And Exterior Doors
	Table 3-2: Maximum Air Infiltration Rates
	Figure 3-3: NFRC Manufactured Label
	Figure 3-4: NFRC — CMA Label Certificate, Page 1
	Figure 3-5: NFRC — CMA Label Certificate, Page 2

	Section 110.7 – Mandatory Requirements To Limit Air Leakage
	Figure 3-6: Air Sealing

	Section 110.8 – Mandatory Requirements For Insulation, Roofing Products And Radiant Barriers
	Figure 3-7: Perimeter Slab Insulation
	Figure 3-8: Allowed Slab Edge Insulation Placement
	Figure 3-9: Sample CRRC Product Label and Information
	Cement-Based Roof Coatings
	Other Field-Applied Liquid Coatings

	Section 160.1 – Mandatory Requirements for Building Envelopes
	1. Attic roof. Roofs with an attic space shall meet the requirements of A through C below:
	A. Shall be insulated to achieve an area-weighted average U-factor not exceeding U-0.043 or shall be insulated between wood-framing members with insulation resulting in an installed thermal resistance of R-22 or greater for the insulation alone. For v...
	B. Attic access doors shall have permanently attached insulation using adhesive or mechanical fasteners. The attic access shall be gasketed to prevent air leakage; and
	C. When loose-fill insulation is installed, the minimum installed weight per square foot shall conform with the insulation manufacturer's installed design weight per square foot at the manufacturer's labeled R-value.

	2. Non-attic roof. Roofs without attic spaces shall meet the applicable requirements of A through C below:
	A. Metal building — The area-weighted average U-factor of the roof assembly shall not exceed 0.098.
	B. Wood framed and others — The area-weighted average U-factor of the roof assembly shall not exceed 0.075.
	C. Insulation placement — When insulation is installed at the roof, fixed vents or openings to the outdoors or to unconditioned spaces shall not be installed. When the space between the ceiling and the roof is either directly or indirectly conditioned...

	1. Metal building—The area-weighted average U-factor of the wall assembly shall not exceed 0.113.
	2. Metal framed—The area-weighted average U-factor of the wall assembly shall not exceed 0.151.
	3. Wood framed and others—
	A. Nominal 2x4 inch framing shall have an area-weighted average U-factor of the wall assembly not exceeding 0.095.
	B. Nominal 2x6 inch framing shall have an area-weighted average U-factor of the wall assembly not exceeding 0.069.
	C. Other wall assemblies shall have an area-weighted average U-factor of the wall assembly not exceeding 0.102.

	4. Light mass walls—A 6 inch or greater hollow core concrete masonry unit shall have a U-factor not to exceed 0.440.
	5. Heavy mass walls—An 8 inch or greater hollow core concrete masonry unit shall have a U-factor not to exceed 0.690.
	6. Spandrel panels and curtain wall—The area-weighted average U-factor of the spandrel panels and curtain wall assembly shall not exceed 0.280.
	7. Demising walls—The opaque portions of framed demising walls shall meet the requirements of Item A or B below:
	A. Wood framed walls shall be insulated to meet a U-factor not greater than 0.099.
	B. Metal framed walls shall be insulated to meet a U-factor not greater than 0.151.

	8. Bay or bow window roofs and floors shall be insulated to meet the wall insulation requirements of Table 170.2-A.
	Table 3-3: Wall Construction U-Factor Requirements

	(c) Floor and soffit insulation. The opaque portions of floors and soffits that separate conditioned spaces from unconditioned spaces or ambient air shall meet the applicable requirements of Items 1 through 3 below:
	1. Raised mass floors shall have a minimum of 3 inches of lightweight concrete over a metal deck or the area-weighted average U-factor of the floor assembly shall not exceed 0.269.
	2. Raised wood floor shall have an overall assembly U-factor not exceeding 0.037. In a wood framed assembly, compliance with the U-factor may be demonstrated by installing insulation with an R-value of 19 or greater.
	3. Other floors—The area-weighted average U-factor of the floor assembly shall not exceed 0.071.
	4. Heated slab on grade floor—A heated slab on grade floor shall be insulated to meet the requirements of Section 110.8(g).
	A. The foundation walls are insulated to meet the wall insulation minimums as shown in Table 170.2-A; and
	B. A Class I or Class II vapor retarder is placed over the entire floor of the crawl space; and
	C. Vents between the crawl space and outside air are fitted with automatically operated louvers that are temperature actuated; and
	D. The requirements in Reference Residential Appendix RA4.5.1.
	Figure 3-11: Typical Kraft-Faced Vapor Retarder Facing



	(e) Fenestration products. Fenestration separating conditioned space from unconditioned space or outdoors shall meet the requirements of either Item 1 or 2 below:
	(f) Installation of fireplaces, decorative gas appliances and gas logs. If a masonry or factory-built fireplace is installed, it shall comply with Section 110.5, Section 4.503 of Part 11, and shall have the following:

	Section 170.1 – Performance Approach
	(b) Compliance demonstration requirements for performance standards.
	1. Certificate of Compliance and Application for a Building Permit. The application for a building permit shall include documentation pursuant to Sections 10-103(a)1 and 10-103(a)2 that demonstrates, using an approved calculation method, that the buil...
	2. Field verification of individual dwelling unit systems. When performance of installed features, materials, components, manufactured devices or systems above the minimum specified in Section 170.2 is necessary for the building to comply with Section...
	F. Dwelling unit enclosure air leakage. When performance compliance requires a building enclosure leakage rate that is lower than the standard design, the building enclosure shall be field verified in accordance with the procedures specified in Refere...
	G. Quality insulation installation (QII). When performance compliance requires field verification of QII, the building insulation system shall be field verified in accordance with the procedures in Reference Residential Appendix RA3.5.



	Section 170.2 – Prescriptive Approach
	1. Exterior roofs and ceilings. Exterior roofs and ceilings shall comply with each of the applicable requirements in this subsection:
	A. Roofing products. All roofing products shall meet the requirements of Section 110.8 and the applicable minimum aged solar reflectance and thermal emittance requirements of Table 170.2-A.
	Table 3-4: Prescriptive Cool Roof Requirements

	B. Roof insulation. Roofs shall have an overall assembly U-factor no greater than the applicable value in Table 170.2-A, meeting i, ii, iii or iv below. Where required by Sections 110.8 and 160.1(a), insulation shall be placed in direct contact with a...
	i. Option A: Reserved.
	ii. Option B: A minimum R-value of insulation installed between the roof rafters in contact with the roof deck and an additional layer of ceiling insulation located between the attic and the conditioned space when meeting Section 170.2(c)3Biia; or
	iii. Option C: A minimum R-value of ceiling insulation located between the attic and the conditioned space when meeting Section 170.2(c)3Biib.
	iv. Option D: A minimum U-factor for roof assemblies above conditioned space without attic space.
	Table 3-5: Summary of Multifamily Roof Insulation Options
	Table 3-6: Prescriptive Insulation Options
	Figure 3-12: Details of Option B Assembly
	Figure 3-13: Placement of Insulation Below the Roof Deck
	Figure 3-14: Baffles at the Eave in Attics


	C. Radiant barrier. A radiant barrier required in Table 170.2-A shall meet the requirements specified in Section 110.8(j) and shall meet the installation criteria specified in Reference Residential Appendix RA4.
	Figure 3-15: Methods of Installation for Radiant Barriers


	2. Wall insulation.
	A. Exterior walls shall have an overall assembly U-factor no greater than the applicable value in Table 170.2-A.
	B. Demising walls shall meet the requirements of Section 160.1(b)7. Vertical windows in demising walls between conditioned and unconditioned spaces shall have an area-weighted average U-factor no greater than the applicable value in Table 170.2.
	Figure 3-16: Classes of Wall Construction


	3. Fenestration.
	A. Vertical fenestration and glazed doors in exterior walls shall comply with Subsections i, ii and iii:
	i. Percent fenestration area shall be limited in accordance with the applicable requirements of a and b below:
	a. A total fenestration area no greater than 20 percent of the conditioned floor area; and
	b. A total fenestration area no greater than 40 percent of the gross exterior wall area.

	Note: Demising walls are not exterior walls, and therefore demising wall area is not part of the gross exterior wall area, and fenestration in demising walls is not part of the fenestration area limitation.
	Figure 3-17: Four Surface Orientations

	ii. Fenestration properties. Installed fenestration products, including glazed doors, shall have an area-weighted average U-factor, Relative Solar Heat Gain Coefficient (RSHGC), and Visible Transmittance (VT) meeting the applicable fenestration values...
	Vertical fenestration in demising walls between conditioned and unconditioned spaces is only required to comply with the area-weighted average U-factor requirement in Table 170.2-A.
	Exception 1 to Section 170.2(a)3Aii: For each dwelling unit, up to 3 square feet of new glazing area installed in doors shall not be required to meet the U-factor and RSHGC requirements of Table 170.2-A.
	Exception 2 to Section 170.2(a)3Aii: For fenestration containing chromogenic type glazing:
	a. The lower-rated labeled U-factor and SHGC shall be used with automatic controls to modulate the amount of solar gain and light transmitted into the space in multiple steps in response to daylight levels or solar intensity;
	b. Chromogenic glazing shall be considered separately from other fenestration; and
	c. Area-weighted averaging with other fenestration that is not chromatic shall not be permitted and shall be determined in accordance with Section 110.6(a).

	Exception 3 to Section 170.2(a)3Aii: For dwelling units containing unrated site-built fenestration that meets the maximum area restriction, the U-factor and SHGC can be determined in accordance with Nonresidential Reference Appendix NA6 or using defau...
	iii. Shading. Where Table 170.2-A requires a maximum RSHGC, the requirements shall be met with an area-weighted average RSHGC excluding the effects of interior shading, no greater than the applicable value in Table 170.2-A.
	For the purposes of this paragraph, the RSHGC of a vertical window is:
	a. The solar heat gain coefficient of the window; or
	b. Relative solar heat gain coefficient is calculated using Equation 170.2-A, if the window has an overhang that extends beyond each side of the window jamb by a distance equal to the overhang’s horizontal projection.
	Exception 2 to Section 170.2(a)3Aiiib: For vertical glazing containing chromogenic type glazing:
	I. the lower-rated labeled RSHGC shall be used with automatic controls to modulate the amount of heat flow into the space in multiple steps in response to daylight levels or solar intensity; and
	II. chromogenic glazing shall be considered separately from other glazing; and
	III. area-weighted averaging with other glazing that is not chromogenic shall not be permitted.
	Note: Demising walls are not exterior walls, and therefore fenestration in demising walls is not subject to SHGC requirements.
	Figure 3-18a: Overhang Dimensions
	Figure 3-19a: Graph of Shading Factors for Overhangs
	Figure 3-19b: Graph of Shading Factors for Horizontal Slats

	iv. Vertical fenestration shall have an area-weighted average Visible Transmittance (VT) no less than the applicable value in Table 170.2-A, or Equation 170.2-B, as applicable.
	Exception 1 to Section 170.2(a)3Aiv: When the window’s primary and secondary sidelit daylit zones are completely overlapped by one or more skylit daylit zones, then the window need not comply with Section 170.2(a)3Aivw.
	Exception 2 to Section 170.2(a)3Aiv: If the window’s VT is not within the scope of NFRC 200 or ASTM E972, then the VT shall be calculated according to Reference Nonresidential Appendix NA6.
	Exception 3 to Section 170.2(a)3Aiv: For vertical windows containing chromogenic type glazing:
	a. The higher rated labeled VT shall be used with automatic controls to modulate the amount of light transmitted into the space in multiple steps in response to daylight levels or solar intensity;
	b. Chromogenic glazing shall be considered separately from other glazing; and
	c. Area-weighted averaging with other glazing that is not chromogenic shall not be permitted.

	NOTE: Demising walls are not exterior walls, and therefore windows in demising walls are not subject to VT requirements.

	B. Skylights shall:
	i. Have an area no greater than 5 percent of the gross exterior roof area Skylight Roof Ratio (SRR); and
	Exception 1 to Section 170.2(a)3Bi: Buildings with an atrium over 55 feet high shall have a skylight area no greater than 10 percent of the gross exterior roof area.
	ii. Have an area-weighted performance rating U-factor no greater than the applicable value in Table 170.2-A.
	Exception 2 to Section 170.2(a)3Bii: For each dwelling unit up to 16 square feet of new skylight area with a maximum U-factor of 0.55 and a maximum SHGC of 0.30.
	iii. Solar heat gain coefficient. Have an area-weighted performance rating solar heat gain coefficient no greater than the applicable value in Table 170.2-A.
	Exception to Sections 170.2(a)3Bii and 170.2(a)3Biii: For skylights containing chromogenic type glazing:
	a. the lower-rated labeled SHGC shall be used with automatic controls to modulate the amount of heat flow into the space in multiple steps in response to daylight levels or solar intensity; and
	b. chromogenic glazing shall be considered separately from other glazing; and
	c. area-weighted averaging with other glazing that is not chromogenic shall not be permitted.

	iv. Haze value. Have a glazing material or diffuser that has a measured haze value greater than 90 percent, determined according to ASTM D1003 or other test method approved by the Energy Commission.
	Exception to Section 170.2(a)3Biv: Skylights designed and installed to exclude direct sunlight entering the occupied space by the use of fixed or automated baffles or the geometry of the skylight and light well.
	Figure 3-20: Daylit Area Under Skylights



	4. All exterior doors, excluding glazed doors, that separate conditioned space from unconditioned space or from ambient air shall have a U-factor not greater than the applicable value in Table 170.2-A. Glazed doors must comply with the requirements of...
	Table 3-7: Default U-Factors for Doors per JA Table 4.5.1

	5. Floors shall meet the following requirements:
	A. Raised floors shall be insulated such that the floor assembly has an assembly U-factor equal to or less than shown in Table 170.2-A, or shall be insulated between wood framing with insulation having an R-value equal to or greater than shown in Tabl...

	B. Slab floors shall have perimeter insulation installed with an F-factor equal to or less than or R-value equal to or greater than shown in Table 170.2-A. The minimum depth of concrete slab floor perimeter insulation shall be 16 inches or the depth o...
	Exception to Section 170.2(a)5: Raised-floor insulation may be omitted if the foundation walls are insulated to meet the wall insulation minimums shown in Table 170.2-A.
	Figure 3-21: Allowed Slab Edge Insulation Placement
	Figure 3-22:  Classes of Floor Constructions
	Figure 3-23: Requirements for Floor/Soffit Surfaces

	6. All buildings up to three habitable stories shall comply with the quality insulation installation (QII) requirements shown in Table 170.2-A. When QII is required, insulation installation shall meet the criteria specified in Reference Appendix RA3.5.
	Table 3-9: Framed Assemblies vs. Non-Framed Assemblies
	Table 3-10: Installer Tips for Implementing QII

	1. A combined total of at least 75 percent of the floor area, as determined in building floor plan (drawings) view, shall be within one or more of the following:
	A. Primary sidelight daylight zone in accordance with Section 160.5(b)4Dib, or
	B. The total floor area in the space within a horizontal distance of 0.7 times the average ceiling height from the edge of rough opening of skylights.

	2. All skylit daylit zones and primary sidelit daylit zones shall be shown on building plans.
	3. General lighting in daylit zones shall be controlled in accordance with Section 160.5(b)4D.
	4. The total skylight area is at least 3 percent of the total floor area in the space within a horizontal distance of 0.7 times the average ceiling height from the edge of rough opening of skylights; or the product of the total skylight area and the a...
	5. All skylights shall have a glazing material or diffuser that has a measured haze value greater than 90 percent, tested according to ASTM D1003 (notwithstanding its scope) or another test method approved by the Commission.
	Exception 1 to Section 170.2(b): In buildings with unfinished interiors, future enclosed spaces for which there are plans to have:
	Figure 3-24: Area Within 0.7 Times Ceiling Height of Rough Opening of Circular Skylight and Rectangular Skylight
	Figure 3-25: Comparison of Skylit Area for Calculating Minimum Skylit Area (left) and the Skylit Daylit Zone for Controlling Luminaires in Section 160.5(b)4D (right)
	Figure 3-26: Daylight Area Under Rooftop Monitors (Primary Sidelit Daylit Zone)


	Section 180.0 – General
	Section 180.1 – Additions
	1. Envelope.
	A. Additions that are greater than 700 square feet shall meet the requirements of Section 170.2(a), with the following modifications:
	i. Framed walls extension. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and shall install cavity insulation of R-15 in a 2x4 framing and R-21 in a 2x6 framing.
	ii. The maximum allowed fenestration area shall be the greater of 175 square feet or 20 percent of the addition floor area.
	iii. When existing siding of a wood-framed wall is not being removed or replaced, cavity insulation of R-15 in a 2x4 framing and R-21 in a 2x6 framing shall be installed and continuous insulation is not required.
	iv. Additions that consist of the conversion of existing spaces from unconditioned to conditioned space shall not be required to perform the air sealing part of QII when the existing air barrier is not being removed or replaced.
	B. Additions that are 700 square feet or less shall meet the requirements of Section 170.2(a), with the following modifications.
	i. Roof and ceiling insulation in a ventilated attic shall meet one of the following requirements:
	a. In Climate Zones 1, 2, 4, and 8 through 16, achieve an overall assembly U-factor not exceeding 0.025. In wood framed assemblies, compliance with U-factors may be demonstrated by installing insulation with an R-value of R-38 or greater.
	b. In Climate Zones 3 and 5 through 7, achieve an overall assembly U-factor not exceeding 0.031. In wood framed assemblies, compliance with U-factors may be demonstrated by installing insulation with an R-value of R-30 or greater.
	ii. Radiant barrier. For buildings three habitable stories or less, radiant barriers shall be installed in attics with exposed attic deck undersides in Climate Zones 2–15.
	iii. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and shall install cavity insulation of R-15 in a 2x4 framing and R-21 in a 2x6 framing; and
	iv. Fenestration products must meet the U-factor, RSGHC and VT requirements of Table 180.2-B.
	v. Quality Insulation Installation (QII) requirements of Section 170.2(a)6 do not apply.

	Exception to Section 180.1(a)1B: Insulation in an enclosed rafter ceiling shall meet the requirements of Section 160.1(a).
	Exception to Section 180.1(a)1: Additions that increase the area of the roof by 2,000 square feet or less are not required to comply with the solar ready requirements of Section 160.8.

	1. For additions alone. The addition complies if the addition alone meets the energy budgets expressed in terms of Long-Term System Cost (LSC) energy.
	2. Existing plus alteration plus addition. The standard design for existing plus alteration plus addition energy use is the combination of the existing building’s unaltered components to remain; existing building altered components that are the more e...
	Exception to Section 180.1(b)2: Existing structures with a minimum R-11 insulation in framed walls showing compliance with Section 180.1(b) are not required to show compliance with Section 160.1(b).

	Section 180.2 – Alterations
	1. Roof/ceiling insulation. The opaque portions of the roof/ceiling that separate conditioned spaces from unconditioned spaces or ambient air shall meet the requirements of Section 180.2(b)1B.
	2. Wall insulation. For the altered opaque portion of walls separating conditioned spaces from unconditioned spaces or ambient air shall meet the applicable requirements of Items A through D below:
	A. Metal building. A minimum of R-13 insulation between framing members, or the area-weighted average U-factor of the wall assembly shall not exceed U-0.113.
	B. Metal framed. A minimum of R-13 insulation between framing members, or the area-weighted average U-factor of the wall assembly shall not exceed U-0.217.
	C. Wood framed and others. A minimum of R-11 insulation between framing members, or the area-weighted average U-factor of the wall assembly shall not exceed U-0.110.
	D. Spandrel panels and curtain walls. A minimum of R-4, or the area-weighted average U-factor of the wall assembly shall not exceed U-0.280.

	Exception to Section 180.2(a)2: Light and heavy mass walls.
	3. Floor insulation. For the altered portion of raised floors that separate conditioned spaces from unconditioned spaces or ambient air shall meet the applicable requirements of Items A through B below:
	A. Raised framed floors. A minimum of R-11 insulation between framing members, or the area-weighted average U-factor of the floor assembly shall not exceed U-0.071.
	B. Raised mass floors. A minimum of R-6 insulation, or the area-weighted average U-factor of the floor assembly shall not exceed U-0.111.

	1. Envelope.
	A. Roof alterations. Existing roofs being replaced, recovered or recoated of a multifamily building shall meet the requirements of Section 110.8(i). For roofs with more than 50 percent of the roof area or more than 2,000 square feet of roof, whichever...
	i. Low-sloped roofs in Climate Zones 2, 4, and 6 through 15 shall have a minimum aged solar reflectance of 0.63 and a minimum thermal emittance of 0.75, or a minimum SRI of 75.
	ii. Steep-sloped roofs in Climate Zones 4 and 8 through 15 shall have a minimum aged solar reflectance of 0.20 and a minimum thermal emittance of 0.75, or a minimum SRI of 16.
	Exception to Section 180.2(b)1Aii: The following shall be considered equivalent to Subsection ii:
	a. Buildings with ceiling assemblies with a U-factor lower than or equal to 0.025 or that are insulated with at least R-38 ceiling insulation in an attic; or
	b. Buildings with a radiant barrier in the attic, where the radiant barrier is not installed directly above spaced sheathing, meeting the requirements of Section 170.2(a)1C; or
	c. Buildings that have no ducts in the attic in Climate Zones 2, 4, 9, 10, 12 and 14; or
	d. Buildings with R-2 or greater continuous insulation above or below the roof deck.

	Exception 1 to Sections 180.2(b)1Ai and ii: Roof area covered by building integrated photovoltaic panels and building integrated solar thermal panels is not required to meet the minimum requirements for solar reflectance, thermal emittance or SRI.
	Exception 2 to Sections 180.2(b)1Ai and ii: Roof constructions with a weight of at least 25 lb/ft² are not required to meet the minimum requirements for solar reflectance, thermal emittance or SRI.
	iii. For low-sloped roofs, the area of the roof recover or roof replacement shall be insulated to R-14 continuous insulation or a U-factor of 0.039 in Climate Zones 1, 2, 4, and 8 through 16.

	Exception 3 to Section 180.2(b)1Aiii: At the drains and other low points, tapered insulation with a thermal resistance less than R-14 may be used, provided that insulation thickness is increased at the high points of the roof so that the average therm...
	Figure 3-30:  Base Flashing on Rooftop Unit Curb Detail

	B. Roof/ceiling insulation.
	i. Attic roof. Vented attics shall meet the following:
	a. In Climate Zones 1 through 4 and 8 through 16, insulation shall be installed to achieve a weighted U-factor of 0.020 or insulation installed at the ceiling level shall result in an installed thermal resistance of R-49 or greater for the insulation ...
	Exception to Section 180.2(b)1Bia: In Climate Zones 1, 3, 4 and 9, dwelling units with at least R-19 existing insulation installed at the ceiling level.
	b. In Climate Zones 2 and 11 through 16, air seal all accessible areas of the ceiling plane between the attic and the conditioned space in accordance with Section 110.7; and
	Exception 1 to Section 180.2(b)1Bib: Dwelling units with at least R-19 existing insulation installed at the ceiling level.
	Exception 2 to Section 180.2(b)1Bib: Dwelling units with atmospherically vented space heating or water-heating combustion appliances located inside the pressure boundary of the dwelling unit.
	c. In Climate Zones 1 through 4 and 8 through 16, recessed downlight luminaires in the ceiling shall be covered with insulation to the same depth as the rest of the ceiling. Luminaires not rated for insulation contact must be replaced or fitted with a...
	Exception to Section 180.2(b)1Bic: In Climate Zones 1 through 4 and 8 through 10, dwelling units with at least R-19 existing insulation installed at the ceiling level.
	d. Attic ventilation shall comply with the California Building Code requirements.

	Exception 1 to Section 180.2(b)1Bi: Dwelling units with at least R-38 existing insulation installed at the ceiling level.
	Exception 2 to Section 180.2(b)1Bi: Dwelling units where the alteration would directly cause the disturbance of asbestos unless the alteration is made in conjunction with asbestos abatement.
	Exception 3 to Section 180.2(b)1Bi: Dwelling units with knob and tube wiring located in the vented attic.
	Exception 4 to Section 180.2(b)1Bi: Where the accessible space in the attic is not large enough to accommodate the required R-value, the entire accessible space shall be filled with insulation, provided such installation does not violate Section 806.3...
	Exception 5 to Section 180.2(b)1Bi: Where the attic space above the altered dwelling unit is shared with other dwelling units and the requirements of Section 180.2(b)1Bi are not triggered for the other dwelling units.
	Table 3-11: Altered Attic Requirements by Climate Zone
	Table 3-12: Attic Air Sealing Requirements by Climate Zone
	Table 3-13: Recessed Can Lighting Requirements by Climate Zone
	Figure 3-31: Example fire rated cover products.
	Table 3-14: Attic Insulation Requirements by Climate Zone


	C. Fenestration alterations other than repair shall meet the requirements of Items i and ii below:
	Note: Glass replaced in an existing sash and frame or sashes replaced in an existing frame are considered repairs. In these cases, Section 180.2(b) requires that the replacement be at least equivalent to the original in performance.
	i. Fenestration installed to replace existing fenestration of the same total area shall meet either a or b:
	a. The maximum U-factor, RSHGC and VT requirements of Table 180.2-B, or
	b. The area-weighted U-factor and RSHGC of Table 170.2-A.
	Exception 1 to Section 180.2(b)1Ci: In an alteration, where 150 square feet or less of the entire building's vertical fenestration is replaced, RSHGC and VT requirements of Table 180.2-B shall not apply.
	ii. Alterations that add vertical fenestration and skylight area shall meet the total fenestration area requirements of Section 170.2(a)3 and the U-factor, RSHGC and VT requirements of Table 180.2-B.
	Exception 1 to Section 180.2(b)1Cii: Alterations that add vertical fenestration area of up to 50 square feet shall not be required to meet the total fenestration area requirements of Sections 170.2(a)3, nor the RSHGC and VT requirements of Table 180.2...
	Exception 2 to Section 180.2(b)1Cii: Alterations that add up to 16 square feet of new skylight area per dwelling unit with a maximum U-factor of 0.55 and a maximum RSHGC of 0.30 shall not be required to meet the total fenestration area requirements of...


	1. The altered components shall meet the applicable requirements of Sections 110.0 through 110.9, 160.0, 160.1, 160.2(c) and (d), 160.3(a) through 160.3(b)5J, 160.3(b)6, 160.3(c), and 160.5. Entirely new or complete replacement mechanical ventilation ...
	2. The standard design for an altered component shall be the higher efficiency of existing conditions or the requirements of Section 180.2(b). For components not being altered, the standard design shall be based on the unaltered existing conditions su...
	3. The proposed design shall be based on the actual values of the altered components.
	1. If an existing component must be replaced with a new component, that component is considered an altered component for the purpose of determining the standard design altered component energy budget and must meet the requirements of Section 180.2(c)2.
	2. The standard design shall assume the same geometry and orientation as the proposed design.
	3. The “existing efficiency level” modeling rules, including situations where nameplate data is not available, are described in Section 10-109(c) and Section 10-116.
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