
2013 Title 24, Part 6 
Energy Standards
Brief Introduction to 2013 Title 24 
Part 6 Requirements for 
Nonresidential Alterations.



When, Where and Why
 When (current schedule):

 Any projects that apply for permit on or after 
January 1, 2014 will be subject to the 2013 
Standards.

 Exception: Nonresidential Registry January 1, 2015

 Appliance efficiency update 2015 

 Where can you find? CEC website

 Standards, Residential and Nonresidential 
Manuals:

 http://www.energy.ca.gov/title24/2013standards/s
upporting_docs.html

 Why?

 Net Zero goals:  

 Residential:  2020

 Nonresidential:  2030
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Overview: Occupancy Groups Covered

Occupancy Group Example
A Assembly Theaters, churches, etc.
B Businesses Office buildings
E Educational facilities K-12 schools
F Factories, low & moderate hazard
H High hazard facilities
M Mercantile Grocery store, department store
R Residential Apartment buildings with four or more 

habitable stories, hotels/motels, long-
term care facilities

S Storage, low & moderate hazard
U Utility Garages, towers
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Prescriptive Approach

No tradeoffs between
ENV, MECH, and LTG

Performance Approach

Mandatory, Prescriptive, Performance: 
Defining the Difference
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Two Ways to Comply with the Standards

ENV
some 

tradeoff

MECH 
no 

tradeoff

LTG 
some 

tradeoff

Standard Design

Proposed Design

Compliance Documentation

Mandatory Measures

Tradeoffs

Some prescriptive requirements likely ‘traded away’ via performance method
Look for features that were improved to compensate for the “tradeoff”

ENV MECH LTG *

*  See notes for restrictions



Envelope
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 Mandatory 
 Insulation requirements

 Prescriptive:
 Cool roof revised, roof 

insulation trade-off Table 
140.3 for aged solar 
reflectance

 Fenestration:
 Dynamic glazing,  window 

films and VT (visual light 
transmittance)

 Mandatory
 Insulation requirements

 Prescriptive:
 Cool roof:  trade-off Table 

141.0-B
 Fenestration:  Different 

prescriptive requirements 
from new construction.

New Construction Alterations

Envelope: What’s New?

610/14/2013



Low sloped exposed to roof deck:
CZ 1, 3-9: R-8
CZ 2, 10-16: R-14
Highrise & hotel/motel:  All CZ R-14

Alterations
NR Envelope:  Mandatory Insulation 

Roof/Ceiling

Metal building: R-13; U-factor = 0.113
Metal framed: R-13; U-factor = 0.217
Wood framed: R-11; U-factor = 0.110
Spandrel wall: R-4; U-factor = 0.280
Demising (framed): R-13

Wall

Raised mass: None
Other: Wood framed with R-11

U-factor = 0.071
Heated slab: CZ 1-15 = R-5

CZ 6 = R-10

Floor
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50% or more than 2,000 sf .  Table 141-0-B Roof insulation 
trade-off for Aged Solar Reflectance.
Exception:  Aged Solar Reflectance of 0.63 if U-factor = Table 
141.0-B Trade-off

NR Envelope “Alterations":  Prescriptive 

Cool Roof

CZ 1-2, 4, 6-16: U-factor = 0.47
CZ 3 and 5: U-factor = 0.58
CZ 2, 4, 6-15 SHGC = 0.31
CZ 1, 3, 5, 16 SHGC = 0.41
Minimum VT per Table 140.3-B, C and D

Fenestration
Exception: 150 sf or less 

altered, 50 sf or less added
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Continuous insulation or U-factor:  CZ1, 3-9=R-8 (0.082),
CZ2, 10-16=R-14 (0.055), unless Table 141.0-B Trade-off used



NR Envelope “Alterations":  Performance 
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Altered Component Standard Design Without 3rd Party Verification Standard Design WITH 3rd Party Verification

Roof Table 141.0‐C (CZ 1, 3‐9 = U‐factor of 0.082; CZ 2, 10‐16 = U‐factor of 0.055)

Cool Roof Prescriptive (NR Bldg: low slope = 0.63 /steep sloped = 0.20) or 
Aged Solar Reflectance of 0.63 if U‐factor = Table 141.0‐B Trade‐off

Wall Metal Building = U‐factor of 0.113; metal framed U = 0.217; wood framed and other U = 0.110 and 
spandrel/curtain walls U = 0.28

Floor Raised framed floors U=0.071; raised mass NR bldg =no minimum

Fenestration:
New windows
Allowed area to be smaller 
of either:
a.  Proposed area OR
b.  Larger of

1. Existing area OR
2. Prescriptive                  

allowance of 40%

Window Film

CZ 1‐2, 4, 6‐16: U‐factor = 0.47
CZ 3 and 5: U‐factor = 0.58
CZ 2, 4, 6‐15:                              SHGC = 0.31
CZ 1, 3, 5, 16: SHGC = 0.41

U‐factor = 0.40 / SHGC = 0.35

Existing condition

Default values of Table 110.6‐A / 110.6‐B

HVAC and ducts Prescriptive alteration requirements Section 141.0 (b)2C, D and E

Lighting Prescriptive alteration requirements Section 141.0 (b)2F through K

Service Water heating Per Section 140.5 without solar water heating requirements (High rise and Hotel/Motel)

All others Proposed efficiency levels



Mechanical

10/14/2013 10



Mechanical:  What’s New

Course Title 1110/14/2013



Mechanical:  Mandatory Measures
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Title 20 efficiencies to be updated 1/1/2015.  
Many added and updated equipment types.

If using in performance calculations, must 
meet HERS verification requirements.

Required in:
Multipurpose rooms less than 1,000 sf, 
classrooms greater than 750 sf, 
conference, convention, auditorium and 
meeting centers greater than 750 sf.

VAV systems: dynamic controls to maintain 
outside air rates within 10% of required rate 
at full and reduced supply airflow conditions.
Constant volume:  measured outside air rates 
within 10% of required outside air.

Features added:  Facility operators can 
disable, and manually control adjustment of 
set points globally from singe point in EMCS, 
and upon receipt of a demand response signal 
conduct a centralized demand shed.

Air cooled unitary DX units with economizers 
and cooling capacity 54,000 BTUH or higher, 
must include fault detection and diagnostic 
system.



Mechanical:       Prescriptive Air Systems
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Fan less than 1 hp or less, and 1/12HP or 
greater shall be electronically-commutated 
motors or have efficiency of 70% rated at full 
load conditions (brushless DC motors).

Required when total cooling capacity over 54,000 BTUH  (Or trade off with higher 
efficiency per Table 140-1-A, which is 65% for CZ4).

Dew Point, Fixed Enthalpy, Electronic Enthalpy and Differential Enthalpy Controls 
not allowed (only Fixed and Differential Dry Bulb and Fixed Enthalpy/drybulb) .

Air Economizer Construction
If cooling fan system over 45,000 BTUH, factory warranty, testing, minimized air 
and return damper leakage, fixed controls to have adjustable setpoint , calibration, 
high limit sensor location correct, relief air to not over-pressurize building.

Minimum compressor unloading
100% open for mechanical cooling, not close until leaving temp less than 45F
DX Constant volume system:    2 stage control ≥75,000 BTUH
DX Variable volume system:     3 stage control ≥65,000 & 240,000 BTUH

4 stage control ≥240,000 BTUH



Solar Ready
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Covered Processes

10/14/2013 15Course Title



Covered Processes:                   What’s New

Title 24 Building Energy Standards Essentials for Residential AC Quality Installation 16



5.  Computer Rooms

17

2. Reheat: Controls that prevent reheating, recooling, and simultaneous provisions of heating
and cooling to the same zone.

3. Humidification: Non-adiabatic humidification (steam, infrared) prohibited. Only adiabatic
humidification permitted (direct evaporation, ultrasonic)

4. Fan power: Not to exceed 27 w/kBtuh of net sensible cooling capacity.
5. Fan control: 2-speed or variable sped control that will result in fan motor demand of no

more than 50% of design wattage at 66% of design fan speed.
6. Containment: if air-cooled, design load exceeding 175 kW/room, air barriers to prevent

discharge air to recirculate back to computer inlets through cooling system.

Prescriptive:
Economizers

A. Integrated air economizer
capable of providing 100% of
the expected system cooling
load at outside temperatures of
55F and below; OR

B. Integrated water economizer
capable of providing 100% of
the expected system cooling
load at outside temperatures of
40F and below.

Exception: Individual computer room under
5 tons in a building that has no
economizers.



Lighting
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Lighting

Course Title 1910/14/2013

 http://cltc.ucdavis.edu/
publication/whats-new-
title24-2013-code



Lighting: Mandatory Multi Level Controls
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Lighting: Mandatory Automatic Daylighting
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Lighting:  Mandatory Occupant-Sensing
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Parking Garage Mandatory: Lighting
1. General lighting to be controlled by occupancy sensing controls having at least one

control step between 20% and 50% of design lighting power.
2. Combined total of 36 sf or more openings, luminaires for general lighting in

primary and secondary sidelite zones to be controlled independently by multi level
(continuous dimming or on/off) automatic controls.

3. When primary sidelit zone illuminance level greater than 150% of that provided by
electric lighting, controls must reduce controlled power to zero.



Lighting:  Mandatory Occupant-Sensing
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Lighting:  Mandatory Demand Responsive
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The 2008 code only required DR capability in retail buildings with sales floor areas ≥ 50,000 ft2. 
The 2013 code expands this considerably, requiring that all non-residential buildings ≥ 10,000 ft2 
be capable of automatically responding to a DR signal, so that:

Total energy use for lighting can automatically drop to a level at least 15% below the 
building's maximum total lighting power

Lighting is reduced in a manner consistent with requirements for uniform illumination levels 
(listed in Table 130.1-A)

Non-habitable spaces must not be used to comply with this requirement, and spaces with a 
lighting power density ≤ 0.5 W / ft2 are not counted toward the building’s total lighting power. 
Designers are still responsible for specifying automated controls that are compatible with 
the local utility's DR protocol.   



Lighting “Alterations":  10%
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Luminaire Modification-in-
place:

1. Replacing lamps and ballasts
with like type that preserves
original luminaire listing.

2. Changing # or type of light
source including: socket
renewal, removal or
relocation of sockets, wiring.

3. Changing the optical system
of the luminaire.

4. Replacement of whole
luminaire.

Cannot be part or result of any 
general remodeling of the 
enclosed space in which they are 
located; or changes to 
panelboard or branch circuit 
wiring.

Alterations include:
Existing lighting system is:

1. Modified
2. Replaced
3. Moved

Per Table 141.0-E.

Exception:  Qualify as 
Luminaire Modification-in-Place



Electrical
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Electrical:Mandatory Disaggregation
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Electrical:Mandatory 120 Volt Circuit Control
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If you need any further information, please feel 
free to contact me directly.  I wish I could be there 
in person today, and I thank Francesca Wahl for 
presenting this material today.  

Gina Rodda:  Senior Analyst  gina@gabelenergy.com

510-428-0803

Replicating, altering or reusing any of these slides, and their contents, is 
not allowed unless prior agreement has been arranged with CA State 

wide & Standards (or Gabel & Associates, LLC)

Contact Information


