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Electromagnetic Induction Lamp Information

(This document contains information pulled from several sources and combined into one document)

How it works?

Induction lighting is based on the well-known principles of electromagnetic induction and light generation via a gas discharge. It is made up of 3 basic parts: (1) The Lamp,  (2) The Coupler and (3) The High Frequency Generator.

The HF generator creates a 2.0MHz high frequency positive charge that is introduced to the bulb via the coupler. Plasma forms within the bulb and radiates at a wavelength of approx. 254nm, simultaneously emission of UV light excites the phosphors within the bulb causing almost instantaneous light.

Why we choose Induction Lighting?

High Frequency Energy Discharge – Electrode-less lamps

In contrast to conventional fluorescent lamps, the electrode-less lamp generates light without electrodes in a closed 'ring' with no starting point and no end point. The energy is 'injected' via ferrite rings from outside using magnetic fields (induction principle). The lamp therefore has no points that can wear out, and last longer than conventional lamps. Some of the main characteristics include: long lamp life up to 100,000 hours (five times the normal service life of conventional fluorescent lamps); high luminous efficacy of typically >80 lumens/ per watt (units have been tested @ 100 lumens/ per watt); instant (re) start; and excellent quality of light and high luminous flux.

Advantages as follows:

Long life and low lumen depreciation

Because there is no filament or electrode, the life span will be more than 60,000 hours and up to >100,000 hours; the average lumen depreciation rate is 5% @ 2,000 Hours.



Advantages as follows (con’t):

High efficiency and energy saving:

It achieves >e93Lm/w has a high power factor and extremely low lamp power consumption. A high frequency electrode-less discharge lamp 100W is equiv to a 600W incandescent light; under normal circumstances an 85W high frequency electrode-less discharge lamp out performs a H-170W Metal Halide a H-250W High Pressure Sodium and a H-500W Incandescent.


Environmental protection

Lamps contains less than 2mg of mercury (safely isolated in a capsule) while most other lamps contain around 14mg or more. 

If the bulb is accidentally broken the mercury is retained within the capsule and readily recyclable and thus creates no pollution. Effectively the complete lamp is 99.6% recyclable.

No flickering, low glare.

Being highly efficient it is very stable and w/out flicker or harsh glare.

High dependability.

The product is available in both: 

AC voltage’s available from 75V - 320V and DC voltage’s of 12V/24V/36V/110V/220V/400V models.

The rated power is AC 20W to 200W and DC 20W to 160W.

Temperature range: -30 to +50C.

Moment start, no warm up required.

The function of start and restart is instant and repeated strikes will not cause light degradation.

A high color rendering index with color a rendering index up to 90, various colors can be chosen from 2700K - 6500K.

No radiation pollution.

How LVD™ Induction Lighting Works

The basic technology for induction lamps is not particularly new. Essentially, an induction lamp is an electrode-less fluorescent. Without electrodes, the lamp relies on the fundamental principles of electromagnetic induction and gas discharge to create light. The elimination of filaments and electrodes results in a lamp of unmatched life. Lasting 100,000 hours or 25 years, this system can outlast 100 incandescent, >five HID, or eight typical fluorescent lamp changes.
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Based on these well-known principles, light can be generated via a gas discharge through simple magnetism. Electromagnetic transformers, which consist of rings with metal coils, create an electromagnetic field around a glass tube. This tube contains a gas using high frequency that is generated by the electronic ballast. The discharge path, induced by the coils, forms a closed loop causing acceleration of free electrons, which collide with mercury atoms and excite the electrons. As the excited electrons from these atoms fall back from this higher energy state to a lower stable level, they emit ultraviolet radiation. The UV radiation created is converted to visible light as it passes through a phosphor coating on the surface of the tube. The unusual shape of an induction lamp maximizes the efficiency of the fields that are generated. 

Although it is not breakthrough science, until recently, it has not been so commercially viable. New developments have broken down the barriers of costs and technological setbacks, such as EMC interference, lumen depreciation, ability to dim and a useful range of available wattages. Today, its obvious benefits make it the clear-cut choice for many lighting applications over traditional light sources. 

LVD Magnetic Induction Lamps FAQS
 

Q: What is the induction lamp system and how does induction lighting work?

A: The induction lamp system uses a revolutionary technology of light generation that combines the basic principles of induction and gas discharge. Void of electrodes this new technology delivers an unprecedented 60,000 - 100,000 hours of high quality white light.

Q: What are the components of the system?

A: The system is comprised of three components; the generator, the power coupler and lamp. The power coupler transfers energy from the HF generator to the discharge inside the glass bulb using an antenna that contains the primary induction coil and its ferrite core. The power coupler also has a heat-conducting rod with mounting flange. The mounting flange allows the Induction lamp system to be mechanically attached to the luminaire. 

Q: Why Induction Lighting?

A: Induction lamps offer an amazing 60,000 - 100,000 hours life making it virtually maintenance free. It offers crisp white light with >80+ CRI and a range of color temperatures up to 6,500K. The high CRI light makes colors look brighter, more vibrant and more attractive. It produces up to 150 pupil lumens of light for each watt of energy. This 150 PLPW efficacy makes it more energy efficient than any other light source. Induction lamps offer high reliability and instant on and off with less heat output.  

The long life and low power consumption per lumen makes the LVD magnetic induction lamps the least expensive and greenest light source on the planet. 
Q: Is the LVD induction lamp dimmable?

A: Yes. The patented LVD integrated circuit board ballast allows for full dimming of all LVD lamps, which can increase energy savings and provide smooth light transition from ignition to full burn. Other brands of induction lamps do not yet have this useful feature.
 

Q: Do induction lamps need a dedicated fixture?                                     

A: No. LVD induction lamps can be used in any standard E27 lamp style screw based fixture.

Q: Can running a lamp interfere with computers or any other electronic device?

A: No. It runs at a low 210KHz and complies with FCC rules with no interference under normal circumstances.

Q: Will the induction lighting system interfere with telecommunication equipment?

A: No. The FCC standards are in place to protect navigation and radio communications. The system will not interfere with portable or cellular/mobile phones.

Q: Is the light output of an induction lamp affected by Low temperatures? High temperatures?

A: The lamp’s amalgam fill technology and the heat conduction rod in the center create stable light output over a wide range of ambient temperatures, maintaining at least 85% of nominal lumens from -30° F to 130° F (for an enclosed fixture with heat-sink). 

Induction lamps can start at temperatures as low as -30° F.

Q: Is the induction lamp system vibration-resistant?

A: Yes. The fact that induction lamps have no electrodes makes them more reliable in high-vibration and windy applications. The induction lamp system has proven its durability in bridges, tunnels, and roadway applications.

Q: What…if any, is the effect of voltage supply fluctuations on the performance of the induction system?

A: Due to the built-in pre-conditioner in the HF generator, which provides a well stabilized internal supply voltage (a wide operating voltage range of +/- 20V) to the HF generator, the light output, consumed power and system efficacy (efficiency) of lamp system vary by less than 2% as a result of mains voltage fluctuations. There is no noticeable effect (visual or measurable) on the color performance (color temperature, color rendering, etc.) due to supply voltage fluctuation. 

Q: Will induction lighting fade or damage materials?

A: The amount of ultraviolet light generated by an 80W lamp is roughly equivalent to that of a regular fluorescent lamp per 1000 lux. The permissible exposure time (PET) is +40 hours per 1000 lux, generously above the norm (24 hours per 1000 lux). The damage factor for materials is rated at a low 0.3 so induction lamps can be used in open luminaries without any front glass.

Q: At the end of life, must all components be replaced?

A: All three components are separately replaceable, however, induction lights are almost always supplied as a three-component system, even for re-lamping. End of life usually means the generator must be replaced, and at the time, it is usually recommended to replace the bulb, as phosphor degeneration at 100,000 hours lowers lumen output up to 38%.

Q: Why would I pay more for LVD induction lighting technology?

A: LVD Induction lighting systems offer five to ten times the life of HID and fluorescent lighting systems for only two to three times the cost. The LVD light bulbs use 90% less power than conventional light bulbs and 50%-60% less power than compact fluorescent bulbs.

The long life and low power consumption per lumen makes the LVD magnetic induction lamps the least expensive and greenest light source on the planet. 
Q: What’s new with Induction Lighting?

A: LVD Lamps are dimmable have an industry low operating frequency of only 210 Khz, which reduces interference and increases life span. Plans for a wider range of voltages forms and wattages now expand applications into residential, off grid, solar and larger/higher outdoor uses such as street lights, stadiums, parking lots etc…

A Savings Example:

Labor – The average facility with HID lighting will spend $75.00 or more on parts and labor to change a 400 Watt Metal Halide High Bay Lamp. Replacement would occur a minimum five times over the life of a single induction lamp. That equates to $375.00 per fixture saved. So if you have 100 fixtures in your facility you would save $37,000.00 in maintenance by switching to an induction system over a 100,000 Hr period.

Energy – A facility operating two shifts five days per week, is roughly 6,500 per year. If the facility has (100) 400 Watt Metal Halide High Bay Fixtures, which have an operating wattage of 460 watts with ballast we can now compare. Using the national average cost of $.12 per/kWh (although we know LVD lamps consume less $.067 per/kWh). The scenario described could be replaced with a 200Watt induction system, which consumes approx. 215Watts… that’s a reduction of 245Watts. Take the 245Watts saved and multiply by 6,500 times 100 fixtures divided by 1,000 Watt to kilowatts times $.12 per/kWh equals $19,110.00 saved annually. If you include the reduction in maintenance cost of $37,000.00 ($37,000.00 divided by (100,000 Hrs divided by 6,500) which is equal to $2,438.23.

This is a total savings annually of  $21,548.23… and this does not include added saving’s by using solar panels in conjunction.
* LVD Induction Bulbs vs. Other Types of Bulbs
* The LVD Bulb is Superior in every regard to any other light bulb technology.  While high pressure sodium is extremely energy efficient, the light color is not optimized in the human visible range, so although a light meter will register more light, the human eye will detect twice as much light from the LVD bulb compared to a high pressure sodium bulb. 
BEST IN CLASS
	Comparison
	LVD Induction
	Metal Halide
	High Pressure Sodium
	Compact Fluorescent
	Fluorescent Tubes
	Leds
	Standard Incandescent

	Avg. Life (Hours)
	Compact: 60,000
Separate: 100,000
	6,000~20,000
	24,000
	6,000
	8,000 
	100,000
	1,000

	** Operating Cost per hour
	$.067
	$.111
	$.143
	$.133
	$.167
	$.250
	$.833

	Photopic Efficacy Lumens/Watt
(Average)
	150
	90
	* 70
	75
	60
	40
	12

	Traditional Efficacy
Lumens/Watt
Traditional
(Average)
	>80
	60
	* 100
	43
	60
	20
	15

	Lumen
Depreciation
Rate %
	<5% @ 4,000 Hours
	25% @ 4,000 Hours
	15% @ 4,000 Hours
	<20% @ 4,000 Hours
	<15% @ 4,000 Hours
	<10% @ 4,000 Hours
	<20% @ 4000     Hours

	Lamp
Operating
Temperature
	Less than 80°F
	Greater than 300° F
	Greater than 350° F
	Greater than 100° F
	Greater than 150° F
	Less than 80°F
	Greater than 200° F

	Kelvin Color Temperature
	Up to 6,500 K
	8,000 K
	* 2,000 K
	3,000 
	5,000
	7,000
	7,000 K
	3,000 
	5,000
	7,000
	4,000 K

	
	Kelvin Color Scale




	Re-strike
	Instant
	Up to 15 minutes
	Up to 15 minutes
	Instant, with initial 3 minute
warm up time.
	Instant, with initial 3 minute
warm up time.
	Instant
	   Instant

	Flicker
	None
	Yes 
	Yes 
	Yes 
	Yes 
	None
	     None

	Glare
	None
	Yes 
	Yes 
	Yes 
	Yes 
	 
	 

	Environmental
Safety
	Almost No Mercury 

No Lead
No lamp waste in 10 years
	Contains mercury and lead


More on Mercury Emissions
	Contains mercury and lead


More on Mercury Emissions
	Contains mercury

More on Mercury Emissions
	Contains mercury

More on Mercury Emissions
	Possible Lead Waste Disposal
	Lead Waste    Disposal
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