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Introduction

The Lighting Emitting Diode (LED) Is currently
revolutionising the lighting Industry.

Recent and rapid advances in LED technology
have transformed the device from mere panel

Indication applications, to a viable source of
lllumination.




A Decade of LED Technology

Ten year old “through hole”
technology.

Typically operated at a forward
current of 20 to 50mA.

Light output = fractions of a lumen.
Suitable for indication applications.

Current technology, high pewer,
surface mount device.

Typically operated at a ferward
current oft 350maA.

Light output = typically 50 lumens.

Suitable for lighting/illumination
applications.




The Power LED

Current “Power LED” technology has significant
Implications to our industry.

To understand why, we need to spend some
time examining the facts and benefits:
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LED Facts

The device makes use of a solid state junction to
produce photons (light output), so there is no
fragile filament or gas discharge process to fail.

For a white light LED, the solid state junction IS
typically Indium Gallium: Nitride.

Unlike a filament lamp, the LED requires a
specialist constant current power supply rather
than a voltage regulated source.




LED Facts

Ini order to produce a
usable light eutput,
carefully designed
secondary optics are
required to collect and
focus the light output
from the LEDs
(convert lumens into
candela).



Optics and lllumination

Generally speaking, we have a choice of three beam
angles:

Spot (typically +/- 6 degrees)
Medium (typically +/- 15 degrees)
Flood (typically +/- 22.5 degrees)

Resultant illumination levels at 1 metre from source
are typically in the range 30 to 1500 lux dependent
on beam angle and quantity of LEDSs.

For high illumination levels, LEDs are assembled
Into arrays.




Spectral Output

LEDs are available
with a wide choice of
light output colours
iIncluding white which
IS subdivided Into
various colour
temperature
groupings such as
warm white, cool
white and daylight.




LED Facts

How rapidly is power LED technology advancing?

November 2005:
Typical output frem a 1 watt power LED = 20/ lumens.

November 2006:
Typical output frem a 1 watt power LED = 50-60 lumens!

November 2007:
P77

Probably in the region of 70 to 90 lumens.




LED Benetfits (1)

Ultra high reliability:

50,000 - 100,000 hoeurs to 70% initial light output,
assuming optimum thermal management.

Millions of hours to total electrical failure.

This compares to 3000 hours for halogen and 20,000
hours for fluorescent lamps.

Immune to the effects of shock and vibration (no fragile
filament or gas discharge process to fail).

The high reliability results in significantly reduced vehicle
operating and life cycle costs.




LED Benefits (2)

Low power consumption and high
luminous efficacy (lumens per watt).

This permits the design of highly effective
emergency lighting systems with high light
output and extended emergency lighting
duration.




LED Benefits (3)

Cool beam temperature due to absence of infra red
content.

A typical halogen lamp operates at around 80 deg C
surface temperature at the light emitting surface.

Ini contrast, a typical LED down light containing three
LEDS, generates just 10 deg C rise at the light emitting
surface.

This results inincreased passenger safety and comfort,
particularly in reading light applications.

Additionally, the reduced heat output significantly
reduces air conditioning| loads.




Product and Application Examples
General LED lllumination
Triple LED EFixed Beam Position

Avallable in narrow, medium and wide beam angles.

Applications range from reading lights to general
purpose down lights.




Product and Application Examples
General LED lllumination
Triple and Single LED, Adjustable Beam Position

How do we drive these?..........




The Constant Current LED Power Supply

This is a constant current output power
supply required for drive of LED light
head products which do not have built
In power supply.

It has a DC input range of 16.8 to 150V
and therefore covers all vehicle DC
control voltages with a single product.

The product Is available suitable for a maximum of 15, 30, 45 and
60, 1 watt LEDs.

As the output is constant current, LED heads are connected in
Series.

The output is 325mA DC which is held constant over the full DC
Input supply range.

EN50155,EN50121-3-2, EN61373,RIA12 compliant.




Product and Application Examples
Self Contained LED Emergency Light (1)

Provides in excess of 3
hours emergency lighting
duration in the event of
power failure from built-in
batteries.

Complies with new Euro
norm lighting standard
EN13272.




Product and Application Examples
Self Contained LED Emergency Light (2)

Incorporates a microprocessor based intelligent
pattery management system ensuring optimum
results from the internal batteries.

Separate bezel design permits styling to match
vehicle interior scheme.

Rugged high integrity IP65 sealed aluminium
extrusion enclosure.

Comprehensive fault/healthy reporting scheme.
EN50155, EN50121-3-2, EN61373, RIA12

compliant.




Product and Application Examples
lllumination via Handrail/Grab Pole Mounted LEDs

_LED lighting incorporated into hand rails or grab
poles.

_ow Voltage for safety.
Provides 150 lux lllumination at 1 metre.




Product and Application Examples

Glow effect table
lamp or advertising
panel

Drivers
iluminated clip
board

Luggage rack
effects/mood
lighting




Application Examples

Mirror
perimeter
decorative
lighting.




Conclusions

LED Lighting Systems offer:

Ultra high reliability and hence significantly reduced
vehicle operating costs and optimum vehicle
availability.

Low temperature light beam resulting in a more
comfortable and less hazardous passenger
environment.

Low power consumption, eptimising vehicle electrical
distribution systems and maximising emergency.
lighting perfermance.

All Crucial factors in moedern, competitive rolling stock
operation.




Thank You

Any Questions?




