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What Is an Induction Lamp?

An Induction Lamp is similarto a fluoresceniampin appearance,
howeverlnduction Lamps use magnetismto induce energyto the
bulb,whichreduces
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What Is an Induction Lamp?

An Induction Lamp increases lamp efficiency significantly by reducing the
following:

Mallast overhead energy consumption
Anduction Electronidallastvs. HID magnetiballast

AJsage of mercury

ANonvolatile mercury amalgam vs. volatile liquid mercury

Aower to produce nevisablewavelengths of light

Alnduction bulbs use a scientifically designed arrangement of phosphors within the lamp to produce
wavelengths of light the human eye is genetically adapted to perBéiesphorsire transition

metals that illuminate when excited. An arrangement of differing phosphors within the bulb allows
the scientific designer to control specific light output with respect to wavelengths of light. This is
often referred to as the lamp color temperature.

AID lamps illuminate by exciting oner a fewelements within the bulb, which reduces controlled
light output. HID lamps will produce wavelengths of energy throughout the light spectrum, including
those our eye has difficulty detecting (utralet, infrared..etc.thereforeare inefficiently using

power to produce perceivable illumination.
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How will you Benefitfrom Induction
Lighting technology

A 100,000 houlifetime - 10 year A .92 power factor
warranty! A 100% flicker free / no hum
A No electrodes & no filaments A 989 efficienti 2% ballast
A Wide range of color overhead loss
temperatures (3500K6500K) A 807 92 lumens per watt
A Instant start and fstrike A Lumen maintenance of 80% at
capabilities 90% of rated life span
A Wide operating temperatures A Wide range of wattages
(-35C 10 115C) A 120 volti 277volti 347 volt
A 90+ CRI ballasts
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Overview: How Does an Induction Lamp Work?

Energy efficient electronic ballast

Produces high frequency energy Visible light

Energy is introduced to wires Phospor coating

surrounding ferric coils around the
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Overview: How Does an Induction Lamp Work?

Human Vision
A Retina consists of rod and cone
cells

I Cone cells are adapted to
detect colors and function ir

. . Ciliary Body Vitreous
bnght I|ght (Focus Musclc)\ Humour
A Human retina contains about Iris e N\ Sclera

6 million cone cells Cornea | ) o

(Macular Lutea)

I Rod cells are more sensitive IL/
but do not detect coloras . ...
well, adapted for low light  (Focus Muscle) Nerve

A Human retina contains about
125 million rod cells more
sensitive to blue & relatively
insensitive to wavelengths about
640 nm (red)
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Photopic vs. Scotopic Vision

A ScotopicVision

Monochromatic or night vision

CIE response curves used in light
meterdo not takeScotopicvision

into account

sitvity of the Human Eye

Sen
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Photopic Vision
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Wavelength in Nanometers

A PhotopicVision

Human vision under well lit
conditions

Overview: How Does an Induction Lamp Work?

CIE response curves used in light

meterareset to the spectral
sensitivity ofPhotopicvision

Sensitvity of the Human Eye
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Overview: How Does an Induction Lamp Work?
Scotopic/Photopic Ratio

A The ratio of theScotopiclight vs. thePhotopic
ight Is called the S/P ratio

A Determines the apparent visual brightness of a
ight source

A The S/P ratio of a lamp is important

I Provides a number which can be used to multiply the
output reading of a lamp usimgconventionalmeter to
determine how much light is useful to the human eye
(Visually Effective Lumen)that alamp produces
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Overview: How Does an Induction Lamp Work?
Comparison of AES Lamps with HID

AAES lamps aré&cotopicallyenhancegtherefore appear
brighter to the eye and enhance visual acuity

Scotopic/Photopic Ratios for Induction Lamps and Common Industrial Lamps

Sun + Sky (CIE D65 llluminant)

6500K Induction Lamp _H—

5000K InductionLamp [ 496

4100K InductionLlamp | 162 |

Metal Halide (Na/Sc) | 149

3500K InductionLamp [ 146 |
Incandescent (2850K) | 141

White High Pressure Sodium (50W) | 114 |
Warm White Fluorscent | 10 |

High Preassure Sodium (S0W) [ 062 |
High Preassure Sodium (35W) |  0.40
Low Pressure Sodium (SOX)

0 0.5 | 1.5 2 2:5
Scotopic/Photopic Ratio
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Overview: How Does an Induction Lamp Work?
400W Metal Haliders. 200W Induction

A 400watt Metal Halide(56.4 Lumens/W). 200-watt Induction (81 Lumens/W) lamp

I 400w MH: 400w x 56.4L/W = 21,840x1.49=32,541 lumens of light useful to
human vision

I 200w Induction: 120 x 81L/W = 16,200 x 1.96 = 31,752 lumens of light useful to
human visiori

A Equivalent illumination for more than half the amount of energy
CONSIDERING OVERHEAD BALLAST CONSUMPTION

A This is the reason why we can use lower wattage AES Induction LarapBi&ve the
same or better results widm energy savings of greater than 50%
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How Does an Induction Lamp Differ From
Common Commercial Light Sources

Lumen Maintenance

Lumen Maintenance Curves For Various Commercial Light Types

Induction Lighrting

: |
I'8:& 15 Fluorescent
1 ]

0 10,000 20,000 40,000 60,000 80,000 100,000
Burning Hours
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How Does an Induction Lamp Differ From
Common Commercial Light Sources?

Induction Lighting Metal Halide Lighting

-100,000 Hours of Operation -10,000 Hours of Operation

- Lumen Depreciation <5% @ 2,000-hours - Lumen Depreciation >30% @ 2,000-hours
- Does Not Create Heat (<120 degrees F) - Creates Heat (>300 degrees F)

- Visual Acuity (CRI): Excellent >90 - Visual Acuity (CRI): OK 65~80

- Clear Bright White Light 5,000K -Yellow-White Light 4,100K

- Instant Start / Re-Strike - 10 to 15 Minute Warm-Up / No Re-strike

- No Flicker / No Hum - Flicker / Hum

An Induction Lamp will reduce energy consumption by 50-65%
when replacing a metal halide lamp.
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How Does an Induction Lamp Differ From
Common Commercial Light Sources?

Induction Lighting

-100,000 Hours of Operation - 24,000 Hours of Operation

- Lumen Depreciation <5% @ 2,000-hours - Lumen Depreciation 25~30% at 2,000-hours
- Does Not Create Heat (<120 degrees F) - Creates heat >350 degrees F

- Visual Acuity (CRI): Excellent >90 - Visual Acuity (CRI): POOR 60

- Clear Bight White Light 5,000K -Yellow-Orange Light 3,500K

- Instant Start / Re-Strike - 10 to 15 Minute Warm-Up / No Re-Strike

- No Flicker / No Hum - Flicker / Hum

An Induction Lamp will reduce energy consumption by 60-75%
when replacing a High Pressure Sodium lamp.
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How Does an Induction Lamp Différom

ta

Other Energy Efficient Light Sources

Induction Lighting Fluorescent

-100,000 Hours of Operation - 20,000 Hours of Operation

- Lumen Depreciation <5% @ 2,000-hours - Lumen Depreciation 25% @ 2,000-hours
- Visual Acuity (CRI): Excellent >90 - Visual Acuity (CRI): >60
- Clear Bright White Light 5,000K -Yellow-Orange Light 4,100K
- Instant Start / Re-Strike - 3 Minutes

- No Flicker / No Hum - Flicker / Hum

An Induction Lamp will reduce energy consumption by 15-40%

when replacing a Fluorescent lamp.
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How Does an Induction Lamp Differ from
Other Energy Efficient Light Sources?

Induction Lighting Light Emitting Diode (LED)
-100,000 Hours of Operation 50,000 - 80,000 Hours of Operation

- Lumen Depreciation <5% @ 2,000-hours - Lumen Depreciation >9% @ 2,000-hours

- Spread of Illumination - No Spread of Illumination

- Visual Acuity (CRI): Excellent >90 - Visual Acuity (CRI): POOR 70

- Clear Bright White Light 5,000K - Bright White Light 5,000K

- Reasonable Cost > 900% Return on - Extremely Expensive <200% Return on
Investment Investment
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Mercury Reduction

A Mer ¢ u RegportS 6 u @ 9§ NUPp Ereiersnental Protection Agency (EPA); December 1997

A Each year, an estimated 600 million fluorescent lamps are
disposed of in U.S. landfills amounting to 30,000 pounds of
mercury waste.

A In 1992, mercuncontaining lamps were added to the United
States' Environmental Protection Agency's (EPA) list of
hazardous substances

I The EPA's regulatory threshold of 2 mg/liter is usually exceeded by
mercurycontaining lamps

A The Mercury from one fluorescent bulb can pollute 6,000
gallons of water beyond safe levels for drinking.
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Mercury Reduction

The amount of mercury by lamp type and manufacturervaries.

Comparison of Mercury Utilization for Typical Commercial Light Sources

“'—flmP Type| Low Pressure High Pressure Metal Halide | 48" Fluorescent Induction
Mercury Sodium (SOX) Sodium (HPS) Lamps Tube Lamps

-

Average Mercury

; GELPS 6-8 | OsramHPS: 13-20 | GE:-11-30 | Syivania: 40~43 |
(Hg) Content (in & PS 12-16 | Sylvania HPS: 12-15 |Phillips: 12-15| Philips low Hg: 10-12| &4 M
Micrograms [mg]™)

Mercury use per 12.4 mg 143mgHg |37.8mgHg| 27.6mgHg |1.3 mgHg

20,000 hours”
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Mercury Reduction

Reduction in Hazardous Waste

A The mercury contained in AES lights is in solid amalgam form, versus the highly volatile liquid
mercury found in other lighting technologies, and is similar to the type used for modern dental
fillings.

A AES Magnetic Induction lights impact mercury reduction with 3 different product features:

I Less mercury content per lamp than most commercial lamps
T Solid amalgam mercury compared to the more volatile liquid mercury in most lamps
i Long 100,000 hours lamp life compared with all other commercial lamps

Amalgam tip on a 200W round lamp. The silver object 200W round lamp shows the actual ball of
in the picture is the inductor. amalgam in the tube more clearly.
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