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What is an Induction Lamp?

An Induction Lamp is similar to a fluorescentlampin appearance,

howeverInduction Lampsusemagnetismto induceenergyto the

bulb,which reduces:

ÅMechanisms of lamp failure

ÅHeat created by resisting 

diodes/electrodes 

ÅDegradation of illumination
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What is an Induction Lamp?

An Induction Lamp  increases lamp efficiency significantly by reducing the 

following:

ÅBallast overhead energy consumption

ÅInduction Electronic ballast vs. HID magnetic ballast

ÅUsage of mercury

ÅNon-volatile mercury amalgam vs. volatile liquid mercury

ÅPower to produce non-visablewavelengths of light

ÅInduction bulbs use a scientifically designed arrangement of phosphors within the lamp to produce 

wavelengths of light the human eye is genetically adapted to perceive. Phosphors are 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. 

ÅHID lamps illuminate by exciting one or a few elements 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 (ultra-violet, infrared..etc.), therefore are inefficiently using 

power to produce perceivable illumination.
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How will you Benefit from Induction 

Lighting technology

Å 100,000 hour lifetime - 10 year 

warranty!

Å No electrodes & no filaments

Å Wide range of color 

temperatures (3500K ï6500K)

Å Instant start and re-strike 

capabilities

Å Wide operating temperatures 

(-35C to 115C)

Å 90+ CRI

Å .92 power factor

Å 100% flicker free / no hum

Å 98% efficient ï2% ballast 

overhead loss

Å 80 ï92 lumens per watt

Å Lumen maintenance of 80% at 

90% of rated life span

Å Wide range of wattages

Å 120 volt ï277volt ï347 volt 

ballasts
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Overview: How Does an Induction Lamp Work?
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Energy efficient electronic ballast

Produces high frequency energy

Energy is introduced to wires 

surrounding ferric coils around the 

lamp creating electromagnets

Magnetic energy ionizes mercury 

amalgam

Ionized mercury amalgam produces 

UV energy

UV energy up-converts phosphors 

within the lamp to a high energy state

Excited phosphors produce controlled 

FLOURESCENTS
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Human Vision

ÅRetina consists of rod and cone 
cells

ïCone cells are adapted to 
detect colors and function in 
bright light
ÅHuman retina contains about 

6 million cone cells

ïRod cells are more sensitive, 
but do not detect color as 
well, adapted for low light
ÅHuman retina contains about 

125 million rod cells, more 
sensitive to blue & relatively 
insensitive to wavelengths about 
640 nm (red)

Overview: How Does an Induction Lamp Work?
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Photopic vs. Scotopic Vision

Å ScotopicVision

ïMonochromatic or night vision

ïCIE response curves used in light 

meter do not take Scotopicvision 

into account

Å PhotopicVision

ïHuman vision under well lit 

conditions

ï CIE response curves used in light 

meter are set to the spectral 

sensitivity of Photopicvision

Overview: How Does an Induction Lamp Work?
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Scotopic/Photopic Ratio

ÅThe ratio of the Scotopiclight vs. the Photopic
light is called the S/P ratio

ÅDetermines the apparent visual brightness of a 
light source

ÅThe S/P ratio of a lamp is important

ïProvides a number which can be used to multiply the 
output reading of a lamp using a conventional meter to 
determine how much light is useful to the human eye 
(Visually Effective Lumen) that a lamp produces

Overview: How Does an Induction Lamp Work?
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Comparison of AES Lamps with HID

ÅAES lamps are Scotopicallyenhanced, therefore appear

brighter to the eye and enhance visual acuity

Overview: How Does an Induction Lamp Work?
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400W Metal Halide vs. 200W Induction

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

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

human vision

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

human vision ï

ÅEquivalent illumination for more than half the amount of energy 

CONSIDERING OVERHEAD BALLAST CONSUMPTION

Å This is the reason why we can use lower wattage AES Induction Lamps to achieve the 

same or better results with an energy savings of greater than 50%

Overview: How Does an Induction Lamp Work?
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How Does an Induction Lamp Differ From 

Common Commercial Light Sources?

Lumen Maintenance

16
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How Does an Induction Lamp Differ From 

Common Commercial Light Sources?

Induction Lighting

-100,000 Hours of Operation

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

- Does Not Create Heat (<120 degrees F)

- Visual Acuity (CRI): Excellent >90

- Clear Bright White Light 5,000K

- Instant Start / Re-Strike

- No Flicker / No Hum

An Induction Lamp will reduce energy consumption by 50-65% 

when replacing a metal halide lamp.

Metal Halide Lighting

-10,000 Hours of Operation

- Lumen Depreciation >30% @ 2,000-hours

- Creates Heat (>300 degrees F)

- Visual Acuity (CRI): OK 65~80

-Yellow-White Light 4,100K

- 10 to 15 Minute Warm-Up / No Re-strike

- Flicker / Hum
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How Does an Induction Lamp Differ From 

Common Commercial Light Sources?

Induction Lighting

-100,000 Hours of Operation

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

- Does Not Create Heat (<120 degrees F)

- Visual Acuity (CRI): Excellent >90

- Clear Bight White Light 5,000K

- Instant Start / Re-Strike

- No Flicker / No Hum

An Induction Lamp will reduce energy consumption by 60-75% 

when replacing a High Pressure Sodium lamp.

High Pressure Sodium Lighting

- 24,000 Hours of Operation

- Lumen Depreciation 25~30% at 2,000-hours

- Creates heat >350 degrees F

- Visual Acuity (CRI): POOR 60

-Yellow-Orange Light 3,500K

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

- Flicker / Hum
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How Does an Induction Lamp Differ from 

Other Energy Efficient Light Sources?

Induction Lighting

-100,000 Hours of Operation

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

- Visual Acuity (CRI): Excellent >90

- Clear Bright White Light 5,000K

- Instant Start / Re-Strike

- No Flicker / No Hum

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

when replacing a Fluorescent lamp.

Fluorescent

- 20,000 Hours of Operation

- Lumen Depreciation 25% @ 2,000-hours

- Visual Acuity (CRI): >60

-Yellow-Orange Light 4,100K

- 3 Minutes

- Flicker / Hum
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How Does an Induction Lamp Differ from 

Other Energy Efficient Light Sources?

Induction Lighting

-100,000 Hours of Operation

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

- Spread of Illumination

- Visual Acuity (CRI): Excellent >90

- Clear Bright White Light 5,000K

- Reasonable Cost > 900% Return on 

Investment

Light Emitting Diode (LED)

- 50,000 - 80,000 Hours of Operation

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

- No Spread of Illumination

- Visual Acuity (CRI): POOR 70

- Bright White Light 5,000K

- Extremely Expensive <200% Return on 

Investment
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Mercury Reduction

ÅEach year, an estimated 600 million fluorescent lamps are 

disposed of in U.S. landfills amounting to 30,000 pounds of 

mercury waste.

Å In 1992, mercury-containing lamps were added to the United 

States' Environmental Protection Agency's (EPA) list of 

hazardous substances

ïThe EPA's regulatory threshold of 2 mg/liter is usually exceeded by 

mercury-containing lamps

ÅThe Mercury from one fluorescent bulb can pollute 6,000 

gallons of water beyond safe levels for drinking.

ñMercury Study Report  to Congressò -US Environmental Protection Agency (EPA); December 1997
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The amount of mercury by lamp type and manufacturer varies.

24

Mercury Reduction
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Reduction in Hazardous Waste
Å 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.

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

ï Less mercury content per lamp than most commercial lamps

ï Solid amalgam mercury compared to the more volatile liquid mercury in most lamps

ï Long 100,000 hours lamp life compared with all other commercial lamps

25

Amalgam tip on a 200W round lamp.  The silver object 

in the picture is the inductor.

200W round lamp shows the actual ball of 

amalgam in the tube more clearly.

Mercury Reduction


