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What is Green Lighting?
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Green Lighting

* Eco-Friendly - can the bulb or the fixture be produced
and destroyed without a negative environmental impact?

* Energy Efficient — will the bulb or the fixture produce
energy reductions with the same output of light compared to
the existing bulb or fixture?

* Long Life — will the bulb or the fixture last a long time?
Will it’s cost be paid back with time to spare before it burns
out?



Ways Of Green

Dimming

Occupancy Sensors
Fluorescent

CFL's

Halogen / Incandescent
LED’s



Dimmers Dimmers Dimmers




g Dimming

the lights...

Protects the
environment... |

"% Saves time

and money

Lutron Dimmers Pay for Themselves:

Dimming
the lights

10%
25%
50%

75%

Saves
electricity

10%
20%
40%

60%

Makes incandescent
bulbs last longer

2 times longer
4 times longer
20 times longer

>20 times longer




Save $230,000,000.00 ??7?

Home Lighting Control Commercial Lighting Control Producis Service & Support Where to Buy Technical Info

Light Greener, Light Better-.

Lutron light controls save energy

Compared to standard light switches, Lutron light contrals save
anergy, while creating inviting, comfortable spaces at home or work
— making light greener and batter

Installing cne dimmer in every US home in o = =

place of a standard light switch would:

Save 5230 million in alectricity per year and CO2 by 4.3

billion pounds par year, equivalent to laking 370,000 cars 0

offthe road — — : How much will you save?

Want help saving energy on your project?
fr I n

Use our interactive dimmer calculator to explore
the savings:

2
What is the best bulb for me L Lo o At Work »
S8 OUr gl i lecting light bulb

Click here for our data and sources
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residential light control
Lutrons dimmers save energy. Always have, Always will

Dirn @ light 40 5076 and you'l cut the slectricity used by about S0%.
Lighting accounts for neary 2006 of ths suersge home's sisclricity
bill, S0 crmming mekes an impact.

Facts about Lutron dimmers

Installing ong Lutron dimmer in every homa in the U5,
in place of a standard light switch would:

Sarvtr 5230 milon in electricily per yvoar

Roduce GO, by 4.3 DIlGN pounds’ per veas

Ecusal tisking 370,000 cirs. off h road

Dimming your lights 25% saves 20% in energy.
ek, e mcn you oim, e mon you sine.

A 1,500-hour incandescent bulb will last neary ten
years when dimmed 33% and used 3 hours per day.
That's longer han the evenags Amencan keeps a home,

Dimming the next generation of light sources

Thie chiart Do Shonws The it genemtion of dmmalis ights

o thes homss. Compact fucmscant and haiogen lghls ane viable
atemathves fo raditional incandescent bulbs. And a dimmed halogen
bl woll typically’ Bnst longer Shuen & SCrisw-in compact fucsscent.

Light sources Rated life
Y mRae 3,000 hours
Q Energy saver halogen 2,000 hours
LED? SO000 hours
m 4-pin CFL* 10,000 howsrs
% Dimmabbe screw-in CFLY B000 hoyrs

bAmstio.

i[s

gco-dim.. dimmers

Thi Lustron. seo-dim.. tmily of dimimeds guarantoss at least 155%
CNBITY SHNGgs compand foa standard switch, Desgnad for use
with incanchascant of halcogan bulbs, the Duls controliod by the
climimesr will kast more than thioo times thes miod o,

Eclvichual dimmars, antirs room controls, and whioks homa Lutron
SOLtoNs use thi nght smount of lght 10 crato the pedoct amibance
il SERANG BTy,

For additional details and to see how much you can s,
wish www.lutron.comianargy.

Life when dimmed 25%°  Energy savings when dimmed 25%*
Uy 0 12000 howrs. Uip o 20%
U 10 12,000 hours Up 10 20%
L 10 500000 hours Lip o 200%
U s 10,000 heurs Up 1o 20%
L 0 B000 hours Up 10 20%
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Occupancy Sensor / Wall

Wy

Product Family Features

« The LOS-W series are wallk-mounted sensors thal are used in spaces

with pendani fidtures, ceiling tans, or high cellings (greater than 12t
high). The passive infrared (PIR) varsion has good false tripping
immunity and is well suied Tor major mobon. The deal-lechnology
wersions offer excefient minor molion defection Wa ultrasonic (US)
techniplogy b0 ensung oplimal power Savings and octupancy delecion

= The LOE-W sensors all have sel-adapbve technaology that eliminates

i niid for manual range adiustiment. Aler proper mouning. the
gsensors automatically adjust sensitivity 2nd timing to prevent false-off
and false-on conditions. To contral ather building systems such as
HVAC ar security system use the R model, which provides an
additional dry contad closure

Specification Features

Range of 1600 sq. i @ mounted al B it to 12 8 from Noor

B-zecond test mode to easily confliim praper oparalion

Moded with aodificnsl output (dry contact dosure) available
Hon-volatile mamory ($aved changes arg stored during 105S of power)
Inlegrate with Lutron systems {no power pack needed) or fundlion as
stand-alone conbrols using a Lutron power pack

« 20-24 VDL, Class 2 (PELV) low-voltage wiring

+ Sell-adaptive sensods autormatically adjust sensithity and trming

« Passive infrared (PIR), or dual-technology — both PIR and US



Occupancy Sensor / Switch

Product Family Features

The LOS-S senles of sensors offer a direct and quick replacement of
wall switches Tor stand-alone ling woltage Swilching of small spaces
Ultrascnic sensors have excellent minor motion delection such as
trping at a keyboard. Infrared deteclors hawve good false kipping
mmunity, and are befer Swiled far mgjor mobion

Lutron offers “M™ models (LOS-SIR-M-WH and LOS-SIR-M-IV), which
ang Manual-on sCCcupancy S$engors. Users pugh ihg bution 1o um the
lights on and the lights lum off automatically when space is
unoceupied. These ‘N models meet Tite 24 anangy code
requirements for resédential buildings in Calilomiz

A two-circuit versdon of the PIR wall swilch (LOS-52IR-HD) is
designad for dual-level lighting applications and allows for bwo
primary inpuf circuits, each with independent swilching. Tha *HD®
vergions of this Series have a hardened lens, which provides a
barrier to acddental and vandalimposed damage

Specification Features

Range from 900 59, Ao 1000 sq. 1
2 heandy-duty models HO" which are vandal resistant

Mo power pack required

LED lest indicator

Dual circuit with independant swiching model available (LOS-S21R)
1200277 VAC dual woltage operation

= LOS-5US model has self-adapiive techmoloegy which aulomatically

adjusts iming and Sengitiity
Pazsive infrared (PIR) and ultrasonic (US) technologies



Occupancy Sensor / Ceiling

Product Family Features

» The LDS-C seres celling mount sensors offer @ wide range of
lechnologies and can aithar integrabe into Lutron Syslems (no
power pack needead) or funclion as stand-alone conbrols using &
Lutron power pack. The ulirasanic Sensons have excallent minor
miotion delection, such as yping 3t a keyboard, The passive infrared
sensors provide false tripping immunity, and are befler suiled for
magor mobion. Thi dual-technology versions combing both fedtures
1o providie optmal power savings and oocupancy detecion

- L & The LOS-C sensors all have self-adaptive technalogy that
- . eliminztes the need Tor manuad adjustments. Afler cormect
T mounting, the sensors automatically adiust sensitiaty and iming to

presvent false-off and false-on conditions, To contral ather building
eystems such as HYAC or security systemn use the 'R’ models,
which pronides an addilional dry contact closurne

Specification Features

» Seif-adaptive sensors aulomalically adjust sensithty and Bming

= Passke infrared (FIR), ulrasonic (LUS) or dual technology (DT)

« Rangeé from 450 sq. 1 to 2000 59 A mounted on an 8 lo 1201
celling

& B-second lest mode 1o easily confirm proper aperation

= Wodel with additional autput {dry contact dosure) available

» Non-volalile memary (Saved changes are $lored duning 1655 of
power)

& 20-24VDC, Class 2 (PELY) low-vollage wiring




Occupancy Sensor / Overview

Stand-Alone Benefits of Using Occupancy Sensors

Reduced energy costs

Lubran oecupancy Sensors riduce anemgy
consumption in building spaces by automatically
shutling off the Bghts during pediods of non-use

Ulging Lulron sctupancy Senaors can elirminale
20M% = 30% of lighing engrgy costs

Convenience

You nEver R o wormy aboul urméng on of of fe
lights, Lulron occupancy sensors aulomalically urn
nem on and ofl when you enber of exil a restroom
adassroom, 3 conferance raem, a haltway, o pour
office

Obtain LEEDw certification points

LEED s & walishtary raling systerm
sanctionad by the United Slates
Green Bullding Council (USGBC)
Ihat prosides a naticnal guideting
Tod whial constinfes & “green”
bauilding. Efficient lighting confrols
may conimoute ho obiaining up 1o
22 podnts in 5 of 6 LEED crec
calegonas. A minimuem of 26 poants i requined for
Leadership in Eneéngy and Emdronméntal Design
catification. Lutron cooupandy Sensors help you
m&ed the requirerments for these cenification points

Comply with bullding energy codes

Energy codes play a key robe in halping us redwca
our gnérgy conswmplion, Thay sel the mandatory
perfermance requiremants for building
construction, Most commercial enengy codes hawe
mandatary requeremants hal can be cost-afectivaly
Sl Sofbaailensy ret with the use of Lt
CLOUPANCY SANS0MS

Rioem with o Lutfon cocupancy senaor

“Light

Energy Cost/
R Olcoumpied
Lights Om

Energry Savmngs [
Raocam Lo cupsed |
Leghts fustomatically
T O

&P

20 - 30% typical lighting anengy sEvngs



Green Lighting Fixtures




Green Lighting Fixtures

Incandescent & Halogen
Fluorescent & CFL’s
LED’s



Incandescent & Halogen

Incandescent fixtures can be “greened” by using
dimmers, occupancy sensors, and/or some
awareness.

Halogen lamps are more efficient than standard
incandescent lamps. Dimming & Sensors make
them even better.

They are the easiest and least expensive fixtures
to control. 20-30% energy reductions can easily
be achieved.

They do not require you to buy new lights!!]



Fluorescent

Fluorescent is incredibly energy efficient light
sources. They do not need to be dimmed to
reduce the energy

Tougher to dim
Questionable light quality “blah color”

Mercury / Disposal issues



Fluorescent

Fixtures that are made to use fluorescent
lamps (bulbs) look and perform well.

Fluorescent gets a “bad wrap” because of
CFL's

Many fluorescent fixtures carry the Energy
Star rating.

Don’t like the Chicago cold weather



CFL’s

* CFL’s {(Compact Fluorescent Lamps) are
typically used improperly
* Be aware of the size of the bulb you are

replacing. Make sure the dimensions match
or at least try to be close.

* Understand their color. Make sure they are
warm in color. Understand Kelvin
Temperatures.



LED’s

LED’s (Light Emitting Diodes) are the most
energy efficient light source on the market
today

Very new technology. Hasn’t been on the
market long enough to be fully tested

They DO create heat
Can be difficult to control & dim
Typically expensive



The Science

White Light

Kevin Temperatures
CRI

The Math

Lumens & Footcandles



White Light ???7?

2000

8500

8000

7500

7000-
6500

6000
5500

5000

4500

4000

3500

3000
2500

2000

1500

> North, Light Blue Sky

> Scotopically Enhanced

= Daylight Fluorescent Lamp
> Clear Mercury Lamp

> Noon Sunlight (Life-Lite)
> Pure White - Full Spectrum

= Clear Metal Halide Lamp

> Cool White Fluorescent Lamp

> Warm White Fluorescent Lamp

> High Pressure Sodium

> Candle



White Light 7?7?77

8000 Daylight Metal Halide
2800 5.500K
7000 Cool White Fluorescent
6500 4,200K
€000 u&i Clear Metal Halide
5500 4,000K
5000 Warm (3K) Metal Halide
4500 3,200K
- /

o/

Halogen

Standard Incandescent
2500 | O 2 700K

2000 . ’
.\Hngh Pressure Sodium
1500 2,200K



Kelvin Temperatures

The lighting world uses Kelvin temperatures to
describe the color of the light source

There are many colors of white.

Residential colors are usually warm
temperatures

The LOWER the temperature the warmer the
color. The HIGHER the temperature the
cooler the color.



CRI (Color Rendering Index)

* CRI =1Is a measurement of the ability of a light
source to reproduce the colors of various
objects in comparison to a natural light
source.

* The measurement is given a rating between
0-100. 100 s the best. Or exactly equal.



CRI (Color Rendering Index)

Artificial light sources (Halogen, Incandescent,
Fluorescent, & LED) do not provide 100% of
the colors available.

Halogens & Incandescents = 90% - 100% CRI
Fluorescent = 60% — 85% CRI

LED’s = 70% - 90% CRI



CRI (Color Rendering Index)

Warm Lamps — typically do better with warmer
colors within the room. , Reds,
Browns,

!

Cooler Lamps — typically do better with cooler
colors within the room. Blues & Purples

Warmer temperatures are softer feeling / Bass

Cooler temperatures are crisper feeling / treble



The Math

1311477

s
——
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118 _
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The Math

* The electric company charges you for
electricity using this formula:

* kWh x rate

 (kiloWatt x hours) x (typically about $.10)



The Math

* An example home:

— You have 25 light fixtures in your home.
— Each fixture consumes 100 watts

— Each fixture is on for 10 hours on average



The Math

Energy:

25 fixtures x 100 watts = 2,500 watts

2,500 watts = 2.5 kW (kilowatts. Divide by 1000)



The Math

Energy:
25 fixtures x 100 watts = 2,500 walts
2,500 watts = 2.5 kW (kilowatts. Divide by 1000)

2.5kw

* Time
— 10 hours x 365 days = 3650 hours per year
— 3,650h



The Math

Energy:

25 fixtures x 100 watts = 2,500 watts

2,500 watts = 2.5 kW (kilowatts. Divide by 1000
2.5kw

Time
10 hours x 365 days = 3,650 hours per year
3 650h

(Energy) x (Time) = {2.5kW) x (3,650h) =9,125kWh
9,125kWh x $.10 (Rate) = $912.50

It costs $912.50 to operate the (25) fixtures per year. (This does not
Include the price for new bulbs or installation if this a commercial application)
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