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Page 2 — Title 24 Lighting Design Guide

High efficacy General lighting must be high
OR efficacy (fluorescent) and must be
Up to 509 of the total wattage can be | controlled by the primary switch at
Kitchen low efficacy. the kitchen entrance.
All high-efficacy and low-efficacy Additional luminaires used for
lighting must be controlled separately. | decorative effects need not meet
Switch location requirement removed this requirement.
High efficacy Each bathroom containing a shower
or bathtub must have at least one
Bathroom OR
Manual-on occupancy sensor ﬂunres::em‘atﬂlurnlnaire.
High efficacy Fluorescent lighting may be
Garage OR installed in a utility room, laundry
Manual-on occupancy sensor room, or garage instead of a
bathroom
High efficacy AND
Laundry Room OR All other lghting must be
Manual-on occupancy sensor fluorescent or equipped with a
motion sensor.
AN High STEW If using the alternative option, each
Lol B additional bathroom must have at

Manual-on occupancy sensor

least one luorescent luminaire.

All other interior

rogms (e.g,, living High efficacy
room, dining R
raarm, bedrooms, Manual-on ocCcupancy Sensor Ma requirerments
hallways) except OR
closets less than Dimmer
70 sg. ft.
Outdoor lighting Highgl: R
attached to Controlled by motion sensor + No requirements
buildings
photocontrol

ok b oF High efficacy Mo requirements unless used as an
lowe-rise residential

g : OR alternate for flusrescent bathroom
buildings with £ or

Occupancy sensor lighting

more dwelling units

Residentlal parking
lots and garages for
8 or maore vehicles

Must meet nonresidentlal lighting
standards

Mo requirerments
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The following is the 2005 Title 24 residential lighting code, guoted directly from the
California Energy Commission's 2005 Building Energy Efficiency Standards, Section 150
(v energy.ca.gov/title24).

Kitchens

Sectlon 150 (k) 2: Permanently installed luminaires in kitchens shall be high-efficacy luminaires.

Exception: Up to 50 percent of the total rated wattage of permanenthy installed luminaires in
kitchens may be in luminaires that are not high-efficacy luminaires, provided that these luminaires
are controlled by switches separate from those controlling the high-efficacy luminaires. The
wattage of high-efficacy luminaires shall be the total nominal rated wattage of the installed high-
efficacy lamp(s).

Bathrooms, garages, laundry rooms, and utllity rooms

Section 150 (k) 3: Permanently Installed luminaires in bathrooms, garages, laundry rooms, and
utility rooms shall be high-efficacy luminaires.

Exception: Permanently installed lumninaires that are not high-efficacy shall be allowed provided
that they are controlled by an occupant sensor(s) [sic] certified to comply with Section 119 {d). Such
mation sensors shall not have a control that allows the luminaire to be turned on automatically or
that has an averride allowing the luminalre to be always on.

Diher spaces

Section 150 (k) 4: Permanently installed luminaires located other than in kitchens, bathrooms,
garages, laundry rooms, and utility rooms shall be high-efficacy luminaires.

Exception 1: Permanently installed luminaires that are not high-efficacy luminaires shall be allowed
provided they are controfled by a dimmer switch,

Exception 2: Permanently installed luminaires that are not high efficacy shall be allowed provided
that they are controlled by an accupant sensor(s) [sic] certified to comply with Sectlon 119 (d). Such
motion sensors shall net have a control that allows the luminaire to be turned on autamatically

or that has an override allowing the luminaire to be always on,

Exception 3: Permanently installed luminaires that are not high-efficacy luminaires shall be allowed
in closets less than 70 square feet.

Porches and outdoor ffgﬁ Hﬂg

Section 150 (k) 6: Luminalres providing outdoor lighting and permanently mounted to a residential
building or to other buildings on the same lot shall be high-efficacy luminaires.

Exception 1: Permanently installed outdecr luminaires that are not high-efficacy shall be allowed

provided that they are controlled by a metien sensor(s) [sic] with integral photocontrol certified to
comply with Section 119 (d).

Exception 2: Permanently installed luminaires in or around swimming paols, water features, or other
locations subject ta Article 680 of the California Electric Code need not be high-efficacy luminalres.
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Page 4 - Tide 24 Lighting Design Guice

This guide is a resource to help bullders
understand the new 2005 residential lighting
reguirements and integrate these changes into
new home plans. The guide demonstrates ways
to meet the new cade with multiple lighting
design examples on common floar plans.

The code spedifically mentions six categories for
residential buildings: (1) kitchens, (2) bathrooms,
laundry rooms, utility rooms, and garages,

(3} other spaces, {4) outdoor spaces, (5) parking
lots and garages, and (&) common areas of low-
rise buildings. The remalnder of this guide will
explore these categories in greater depth, with
helpful illustrations of ways to meet the 2005
code.

In each section, the code will be dissected
into bullet points with reference to the floor
plans. The sections will include design tips,
technology tips, and caution notes,

Bright ldeas

This guide is to aid homebuilders in lighting
design. Itis not intended to be used in leu of the
aciual Title 24 code,

Design Tip
Design tips are interwowven throughout this
guide ta show how new technologles can craate

aesthetically pleasing lighting designs and also
ke code compliant. I

Technology Tip
Technical tips are interaroven throughout this
guide to help you apply new technologies,

Caution Note
Caurion notes are Inferwoven throughout this

guide to alert you to potential misapplications
of technologies or the code.

4

|] Create a warm glow

~ Color temperatura is important in homes,
Use warm-color fluorescent lamps: typlcally
2700K 3000 for compact Aluorescent lamps
{_FLz) and 3000K for linear luorescent famps.

E =

Four to one

tdost incandescent lamps may be replaced
with a CFL that is 1/4-1/3 the wattage. The
following list shows common incandescent

wattages and their CFL equivalenits:
Incandescent Vs, CFL

40 watt 13 watt
a0 watt 18 watt
100 watt 26 watt

Light output Is not always equal

A high-efficacy light fixture may replace
a nen-high-efficacy light fixture. Be
aware that the high-efficacy light focture
rriay actizally produce more lumens, or
light output, than the previous low-
efficacy foure,

Four-pin not twio-pin

There are twao configurations of CFLs:
four-pin and two-pin. Four-pin units
require an electronic ballast {lighter
weight, no blinking or humming) while
two-pln units reguire a magnetic ballast,
which Is not allowed by the new code in
Most Cases,




Fixture labels for compliance and guailty

= ENERGY 5TAR: The ENERGY STAR label guarantees a minimum
standard of quality as well as energy performance. The updated
ENERGY STAR standards, also going into affect October 2005, have

Mow more than ever, it is the
responsibility of the builder
to fully specify compliant

fixtures to the contractor. bean written to fit the new Title 24 raquirements to help buflders
With the changes in the specify high-efficacy fixtures, ENERGY STAR fixtures manufactured
code, manufacturers are prior to October 2005 may not be Title 24 2005 compliant. During
trying to make it easier for this transition period, be sure to verify that, regardless of label or
builders and contractors to manufacturer, fixtures meet the high-efficacy requirements.

specify compliant fixtures. = Title 24 Label: Some fixtures may feature
a Title 24 label to help builders and inspec-
tors determine whether a fixture meets
the 2005 definitlon of high efficacy.

The following labels may
ke helpful In specifying
high-guality and compliant
fixtures, Be aware that Title

24 applies not only to the B> Airtight: Title 24 requires that recessed fixtures Installed in an

fixture itself but also to the
application and installation,
Here is what to look for;

insulated space be certified airtight in accordance with ASTM
E283. If the label on the fixture installed in an insulated space does
not specify ASTM E283 testing, additional documentation will be

needed to indicate the fixture has been tested and certified in
accordance with ASTM E283,

Mote: The ASTM E2B3 certification is a laboratory procedure
intended to measure only the leakage of the luminaire housing or,
if applicable, of an airtight trim kit, and nat that of the installation.
For complete airtight compliance, the installation must also be
airtight with either sealed gasket{s) or caulking, to ensure all alr
leaks are sealed between the celling and fixture, For more
Information see the Residential Compliance Manual, Chapter 6,10,

Maice sure manufacturers "Stand By Thelr Can”™

Mearly all new high-output CFL downlights
should operate for years without any problems.
Although concerns have been raised about
shortenad ballast life due to the elevated
ternperatures experienced in insulated ceflings,
several manufacturers have shown that, with
proper fixture design, ballast temperatures

can be maintained well within manufacturer
guidelines,

However, there i still concern that, in a very
competitive market, sorme manufacturers might
atternpt to cut costs in a manner that would lead
to elevated ballast temperatures, and thus prema-
ture ballast failures. This could be a nightmare
scenario for homebuilders. Even If the ballast

failures accurred within the manufacturer’s
warranty period, the homebuilder would still be
responsible for the costly labor fees associated
with replacing failed units. Thus, even a few bal-
last fallures would quickly erade any cast savings
from cheaper downlights.

To address this concern some manufacturers are
naw offering a "parts and labor” warranty. This
warranty will minimize the risk to builders by
providing replacement components as well as
compensation for costs associated with Installing
these components. We strongly urge bullders to
specify high-output CFL downlights that carry

a parts and labor warranty, ideally for five years or
longer.

G abed — aping ubisag Bupuybn +z 2R




Page 6 — Title 24 Lighting Design Guide

Understanding the three key energy-efificient lighting techiiologies

In general, homebuilders will comply with the new Title 24 requitements by installing a mixture of three
energy-efficient lighting technologies. This section Is intended to famillarize homebuilders with these
three technologies. We axplain how these systems waork, what features to look for when purchasing or
specifying them, and which applications are most appropriate for each technology.

The three key enargy-efficlent lighting technologies for complying with the new code ara:

e High-efficacy luminaries: These lighting fixtures are designed and built to
operate only energy-efficient light sources, such as fluorescent T8 lamps,
compact fluorescent lamps (CFLs), and high ntensity discharge (HID) lamps.

E-‘- Sensors: Jccupancy sensors, vacancy sensors, motion sensors, and daylight
sensors are all devices that automatically turn off the lights in response to
conditions that they “senss” or “see.”

= Dimmers: Dimmers, which are already common in many residential
applications, allow the room occupants to lower the room lighting
{and thus the power used) as desired.

Homebuilders who have a solid understanding of these three technologies should have little problem
designing and specifying lighting plans that meet the new Title 24 guidefines,

High-efficacy Juminaires

While the formal definitlon Is somewhat complicated
(see glossary), high-efficacy luminaires are generally
synonymous with energy-efficient foctures. The code’s
requirements for high-efficacy luminaires are that “the
lumens per watt for the lamp be above a specified
thrashold [see chart befow] and that electronic ballasts be
used in certain applications” Most ENERGY STAR fixtures
will qualify as high-efficacy luminaires, although some
lower-efficacy or magnetically ballasted ENERGY STAR
products may not be compliant. Each fixture has to qualify
with the Title 24 standards on its own merit regardless of
what it iz labeled.

In general, the following are high-efficacy luminaires:
¥ Fluorescent and CFL fixtures with electronic

Four-pln CFL
{high efficacy and

code compliant)

ballasts —_
= Fixtures with HID lamps High-Efficacy Lamps
In general, the following are NOT high-efficacy Lamp power Reguired lamp efficeey
luminaires: Less tham 15 watts 40 Iumenshwatt
> Any fixtures with incandescent sockets 1540 watts 50 lumens/watt
(regardless of the installed lamp) More than 40 watts &0 lumens/watt
= Most fluarescent and CFL fixtures with Motz Ballast wattage is not included when determining
magnetic ballasts tamp efficacy

—





























































