Electric Lighting Sources:
From Edison to LEDs
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Incandescent Lamps

THE WORLD'S MOST
EXPENSIVE LIGHT BULB
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Incandescent facts:
« Edison’s 1%tin 1879
« tungsten filament
« argon gas fill
« resistance lighting
» cheap & inefficient
« flatter human skin color
* don’t keep you up at night

Upside
+ good color rendering
« instant start/restart
« small scale
« versatile
« rheostat dimming

...add sparkle and warmth...




...from the decorative to the mundane...

Low-Voltage Incandescents
* White light
« Long life (3,000 hrs)

MR-16

...and it’s now an Lights Out For Inefficient Bulbs In Europe

outlawed light P
source in Europe

and the US!
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sndescents— News circa 2009 (EUO
and 2010 (US).




...or will it make a comeback? Twice as efficient as an LED!
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Market: Is the incandescent lamp set to make a comeback?

0 102016

The return of (incandescent) light?!

be twice os efficient ss 30 LED! (front view)
Von Jaachim Ritter
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‘maybe taking a trip down memory lane.
Researchers at MIT!
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Fluorescent Lamps

THE WORLD'S LEAST
| EXPENSIVE LIGHT BULE

Fluorescent facts:
« introduced in 1937
« high charge vaporizes
mercury
* mercury excites gas
« gas gives off ultraviolet
« ultraviolet reacts with
phosphors
» make up of phosphors
dictates color
« poor to good color

Upside
« cheap in long term
« CFLS small scale/versatile
« improved dimming
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SYLVANIA L
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Two ways to save...
34W vs. 40W...
T-8 vs. T-12

Deluxe CW
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To reduce electricity consumption, the EPA’s
new Green Lights program encourages

to replace d
cent light bulbs and lighting controls with

modern, more efficient fluorescent fixtures
(above) and occupancy sensors (below).

Lamp Fixture

How to choose CFLs...

SVLVANIA —
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*Less energy!
*Bright Light!

Lasts up to
7 years!™*
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FAST COMPANY

GE LIGHTING IS STOPPING PRODUCTION ON CFL
LIGHT BULBS

CFL Light Bulbs were once among the
& most popular forms of alternative
8 iumination; however, that has recently

changed and GE Lighting will be

removing the product at the end of this
d e

Fast Company writes that LED lighting is now the favored energy-efficient household

product. LED lights last longer than CFL's and they don't need to be bought as
frequently as CFL's do. The push towards LED is a part of GE's plan of smart connected

lighting to the Internet of Things.
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Neon and Cold Cathode Lamps
« Energy efficient
« Long life (like fluorescents)

Plaza d’Italia
New Orleans

Charles Moore Detroit Museum ofiScience
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Mercury

HID facts:
* post WWII technology
« high pressure electron arc
passed through gas fill
« gas glows
« spectral characteristic
related to gas fill
* 5-minute warm
« longer re-strike (cool
down required)

Upside
« long lasting/efficient
« tackle big jobs




Eastside Marketplace
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Light Emitting Diodes

Light Emitting Diodes have many inherent
advantages for lighting, and are being used
for colored special effects and low level
orientation/security.

sLong lifetime for sealed for life applications
(50,000-100,000 hrs)

*Shock resistance for reliability e e o 1 s

the new Philips Xitanlum™ LED Power Drivers
ple promise:

eRange of colors, obviating need for filters in

iy
special effect applications S Nt

5 current or planned,
any brand, any type, any mix.

eLow volume and weight for discrete
luminaire design

eLow voltage for safe operation

eInstant (re)start flashing possible
*Dimming to 5% for optimum brightness
*No mercury, environmentally sound

« Flexible
« Colors
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Incandescent wa b

and fusion lamps (CFL/LED)!

NEW OR IMPRO\

Tired of Changing Light Bulbs?

Switch to the Dynasty” LED S14 lamp today.
It will last 35 times longer than a standard incandescent light bulb guaranteed.*
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LEDs operate on DC electricity in either a
constant-current or constant-voltage circuit

2 2 7

lingrams ilustrating the relaticnshvp of the power supply, LED driver,

e MDD
POWER
SUPPLY 24V DC DRIVER LED LED LED
FROM
—— BUILDING .
CONSTANT-CURRENT CIRCUIT
DRIVER DRIVER  DRIVER
AC
POWER
SUPPLY VOLTAGE
FROM s REGULATOR NS N\ LY
——| suioNG .
LED LED LED

CONSTANT-VOLTAGE CIRCUIT

The drivers create waste heat as AC is converted to DC
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Chromaticity Diagram

Since LED output is so widely
variable, DOE recommends

rating LEDs...
Lighting Facts™
LED Product
Light Output (Lumens) 840
Watts 9
Lumens per Watt (Efficacy) 93

Color Accuracy 87
Color Rendering Index (CRI)

3100 (Warm White)

w |

4500K 8500

Visit www.lighting-facts.com for the Label Reference Guide.

an Prctometn Tasing of S Siae Lghery
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Improvement outdoors...

e

Sackler Crossing @ Kew Gardens, UK

Impovement indoors....
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No Bulb?

Royal Academy of Art, London

More subtle, tunable white LED for
office circadian therapy...

" Wabash St., Chicago
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The Home Depot takes LED lighting mainstream
with $20 bulbs

By Sean Hollister @ posted May

s, o hree imes 25 lang 25 3 CFL and 25 tmes




LED

w_Lighting’s Workhorses

CFL JIM BENYA LOOKS AT THE LATEST IN LAMPS AND BALLASTS

i ‘A'rhﬁ':"‘m Lt |

Ul Replacing HIDs
with LEDs
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FAST COMPANY

GE LIGHTING IS STOPPING PRODUCTION ON CFL
LIGHT BULBS

;\ CFL Light Bulbs were once among the

« most popular forms of alternative

illumination; however, that has recently

= w changed and GE Lighting will be
s ol rétiioving thé produet st he end GE this
- 4 e

Fast Company writes that LED lighting is now the favored energy-efficient household
product. LED lights last longer than CFL's and they don't need to be bought as
frequently as CFL's do. The push towards LED is a part of GE's plan of smart connected

lighting to the Internet of Things.
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This Week in Tech: World Trade Center
to Get 13,000 New Light Bulbs

S 2 Nov 2018

Courtaey Port Authersy f New York snd New Jerzay

s ot T Bottom Line:
R ; * Reduce CO2 by 4700

Constellation, more than 13,000 light fixtures at the World Trade Center in metric tons/year (1 000
New York will be switched to LED sources in an effort to reduce the structure's !
carbon footprint by 4,700 metrc tons annually—the equivalent of remosing cars)

1,000 passenger vehicles from the road. According to a recent release, the

+ Save $715,000 first year

Port Authority of New York and New Jersey could save more than §716,000in

she fis vearof ith conticucd cavings oue b
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The next evolution: OLEDs
OLEDs (Organic Light Emitting Diodes) work similarly to
LEDs, but they use organic semiconductor material.

.
)
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TYPICAL OLED ARCHITECTURE

GE
Lighting Solutions

Things are
looking up

See why heads are tuming.
visit www.gelightingsolutions.com/up

Legend

1 Emited RGE ight 5 Orgaric compounds
Extarnal ight-axtracton film Cathods
Gloss substrote Desiccart
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...may it glow in peace
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