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The information contained in this presentation was
developed from a number of sources. It is intended to
provide an unbiased overview of two (2) lighting
technologies, with respect to cost-effective interior space
illumination needs. This should not be considered an
endorsement of any specific manufacturer or product.

As with any developing technology, the value of
information can change with time. The data presented
here is representative of current commercial offerings for
these sources.

Carolina Consulting Group, Inc




Induction Lighting

Zhebang 40W Low Frequency Lamp

Induction Lighting

What is Induction Lighting?

Induction lamps are electrodeless gaseous
discharge lamps, similar to fluorescent lamps.
Induction lamps differ in how the mercury atoms
in the lamps are energized. Instead of striking an
arc between electrodes in a tube, an

L electromagnetic field is generated by

a carefully shaped coil. o e

ﬁ A
_&,
s

\

\7
ot

Osram SYLVANIA Icetron




Induction Lighting

Lamp Design (GE Genura)

GE 23W R-82 Genura Lamp (240V)
and 10,000 Hour Rate Life

Induction Lighting

Production of Induction Lamps

The first lighting product to use induction
technology was the Philips QL lamp, originally
introduced in Europe in 1990 and in the U.S. in
1992.

Initial lamp arrangement




Induction Lighting

Major Lamp Manufacturers

Philips — QL F?
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Osram Sylvania — Icetron and Dura-One (’
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General Electric — Genura

Induction Lighting

Other Lamp Manufacturers
Multiple manufacturers from China




Induction Lighting

High and Low Frequency Lamps

Today, interior induction lamps come in both
high and low frequency configurations.

In low frequency versions of the lamps generally
have two (2) long parallel glass tubes connected
by two (2) short tubes that have coils mounted
around them.

Note: Frequency vary with lamp design, but popular examples include 13.6 MHz, 2.65 MHz
and 250 kHz.

Induction Lighting

Typical Low Frequency Lamps/Fixtures:

EverLast 400W High Bay

Linear Fixture

Zhebang 40W Low Frequency Lamp




Induction Lighting

Typical High Frequency Lamps/Fixtures:

Fujian Hengda Photoelectric Technology

Hubbell — 55W Hazardous Duty

Induction Lighting

Primary Benefit

The main attraction of induction lamps is their
long lifetime. In a fluorescent lamp, the electrodes
at either end are the weakest link, and the lamp
usually fails when the cathode coating on an
electrode is depleted after 15,000 to 20,000
hours. Induction lamps have no such electrodes,
so their rated lifetime can be as o e

long as 100,000. L= =
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Induction Lighting

Lamp Characteristics - Advantages

Long lamp life — Lamps from the two (2) top
manufactures have systems (lamps and ballasts) rated
at 100,000 hours. Note that some ballasts are rated at
60,000 hours.

Efficacy range generally between 69 to 90 lumens/watt

Available in different color temperatures (2,700K -
5,000K)

Good color reproduction — CRI of 80+ e

Induction Lighting

Lamp Characteristics - Advantages

Low temperature operation — Some lamps can maintain
86% of normal light output in lower operating
temperature ranges.

High power factor

Low maintenance

Not adversely impacted by frequent starts
Not vibration sensitive




Induction Lighting

Lamp Characteristics - Disadvantages

Initial cost is higher — Induction lamps can cost
significantly more than equivalent conventional lamps.
In smaller sizes costs can be twice that of a CFL.

They can require special fixtures, making it difficult to
use them for a retrofit.

Some lamps are heavier (up to 4.5 times).
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Induction Lighting

Lamp Characteristics - Disadvantages
Minimum starting temperature for some models is 0C
(32F).

Induction lamps may not be dimmable and could be
incompatible with nearby dimming or occupancy-sensor
controls.

The signal used to produce the light may also interfere
with some electronics and radio gear.




Induction Lighting

Lamp Characteristics - Disadvantages

There are some lamp offerings that have a rated life of

only 15,000 hours.

For induction lamps with integral ballast (generator), the

life is generally 10,000 to 30,000 hours. In many

induction systems, between 60,000 and 100,000 hours

lumen output can drop off to 60% - 70%.

Must be disposed of in the same manner as standard

fluorescent lamps.

Induction Lighting

Comparative Data — Induction Systems

Induction Lighting (Indoor) Fixture Data

Type Lamp Fixture Rated Efficacy Color Rated Life

Fixture Wattage | Wattage | Lumens | (Lum/Watt) CRI Temp. (K) [ (Hours)
High Bay 150 165 12,600 76.4 82-85 5,000 100,000
Linear 400 440 33,600 76.4 86-90 5,000 100,000
High Bay 100 165 12,600 76.4 82-85 5,000 100,000
Pendulum 250 265 21,000 79.2 86-90 5,000 100,000

300 320 25,200 78.8 86-90 5,000 100,000

Low Bay 150 165 12,600 76.4 82-85 5,000 100,000
Circular 200 215 16,800 78.1 82-85 5,000 100,000
Recessed 150 165 12,600 76.4 82-85 5,000 100,000
Office
Hazardous 55 55 3,500 63.6 80 3,000 100,000
Duty 4,000




Induction Lighting

Comparative Data — Fluorescent & MH

Metal Halide and Fluorescent Fixture Data

Type Lamp Fixture Rated Efficacy Color Rated Life
Fixture Wattage | Wattage | Lumens | (Lum/Watt) CRI Temp. (K) | (Hours)
Metal Halide
350 P-S 350 400 33,000 825 65 3,500 20,000
400 40,000 100.0 65 3,500 20,000
400 Stand. 400 458 36,000 78.6 65 4,000 20,000
High Bay
Flourescent
4 Lamp T5HO 54 243 20,000 82.3 82 4,100 20,000
6 Lamp T5HO 54 367 30,000 81.7 82 4,100 20,000
6 Lamp T8 32 192 17,700 92.2 82 4,100 20,000
Induction Lighting
Applications

Any application where fixture maintenance

would be disruptive, dangerous, or expensive
to access is a candidate for induction lighting.

Interior applications could include industrial
process areas over continuously operating

equipment, high bay applications*, refrigerated

warehouses, over swimming pools, etc.

* Electronically ballasted T8 or TSHO fluorescent fixtures are typically more cost effective in these applications.
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Induction Lighting

Economics

Given the operating characteristics of induction
lighting systems, reduce maintenance costs
appears to be the primary economic driver.
Offsetting this are the following points:

Initial fixture cost

Higher efficacies of other sources

Limited lamp offerings

Light Emitting Diode Lighting

11



LED Lighting

LED Lighting — How it works

LED lighting is a unique technology used to
produce illumination. LED lamps are comprised
of a series of diodes through which electric
current is passed to produce light.

LED Lighting

LED Lighting — How it works

The light naturally given off by LEDs is in very
small wavelength bands, a characteristic of the
semiconductor material used to make them.
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LED Lighting

LED Lighting — How it works

This technology dates back to the late 1970s.
LEDs were initially used as indicator lighting for
small consumer electronics. The first notable
application in commercial facilities was in exit
signs.

LED Lighting

LED Improvements

Until the early 1990s, LEDs were only available
in red and green. When the first blue LED was
developed the production of “white” light became
possible.
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LED Lighting

LED Improvements

With the development of white LEDs the
potential applications have increased. In
addition, efficacy of LEDs has improved
dramatically. While lamps with efficacies of 60+
lumens/watt are commercially available, LEDs

— in excess of 200 lumens/watt have
been demonstrated.

LED Lighting

LED Characteristics — Advantages

LEDs are small, robust (vibration-proof), and have long
life (up to 50,000 hours). Long life equates to lower
maintenance costs.

They are efficient and have the potential to be more
efficient than other commercially available sources.
Efficacy has roughly doubled every two (2) years.

Many LEDs are dimmable.
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LED Lighting

LED Characteristics — Advantages
They are low temperature tolerant (-40C).

LEDs can be integrated with various materials.

In conjunction with nanotechnology, they have the
potential to provide excellent color rendition and
increased applications.

LEDs are based on a low-voltage technology, which not
only makes installation easier, but increases safety.

LED Lighting

LED Characteristics — Disadvantages

Individual LEDs produce only a small amount of light
individually. Therefore, they must be placed close
together for the desired illuminating effect. While not
critical with white LEDs, this arrangement is important to
overall brightness with colored LEDs.

Currently available sizes are limited. Replacement
offerings for incandescent lamps are generally
equivalent to 60 watts or less.
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LED Lighting

LED Characteristics — Disadvantages

Lamp/fixture costs are significantly higher than
alternative sources.

Some models are not compatible with standard
dimmers.

LED illumination is directional. While a disadvantage for
most general lighting applications it can be an advantage
for flood and spot lighting applications.

PAR 38

LED Lighting

LED Characteristics — Disadvantages

With lamp efficacy predicted to increase dramatically
over the next few years, there is a natural reluctance
to commit to a fixture replacement/renovation.
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LED Lighting

LED Applications

Over the past fifteen years LEDs have been
effectively utilized in an ever increasing number
of applications including the automotive industry,
traffic signals, exit signs, signage, parking deck
lighting, street/area lighting, and as
replacements for incandescent

and other sources.

LED Traffic Signal

LED Lighting

LED Applications

Some of the more promising interior applications
include replacement of incandescent and
fluorescent lamps.
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LED Lighting

LED Outlook

Within a few years LEDs should be commercially
available with an efficacy 40% greater than other
sources.

If this level of efficiency can be transferred into
replacement lamps for the most common types
— in use (incandescent and fluorescent), LED
technology may become the most significant
lighting source since Edison’s first lamp.

Summary:.

Induction fixtures offer the advantages of long
lamp life and reduced maintenance expenses.
For selected applications they can be an
efficient and cost-efédieiole © oiiion.

LEDs hold the potential for major lighting
energy savings. It is a developing technology.
Consequently, the initial cost of fixtures and
—— lamps will be higher. However, as applications
and utilization increases costs will come down.
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