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a kind of Unconventional Lamp
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1) Purpose H&Y

The purpose of this booklet is to provide
an introduction to the applications and
energy saving potential of the Light
Emitting Diode (LED) lamps.

With the advancement of LED
technology in recent years, the use of
LED lamp becomes more widespread
and popular due to its long service life,
versatile colour changing ability and
low power consumption.

2) Technical Information #HKFERE

2.1 Construction of LED

Unlike conventional lamps, LED has no
filament or breakable glass bulb, and
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it generates very little BERBE#
heat. eomap LohtEmsson M5 ITREA0MIE
LED is a semiconductor g;',';m :F -mARES
chip supported by a BHEERLEE -
reflector and encap- TRX_E% .
sulated with an epoxy e Ei—H¥EN
lens for controlling light mABRRERS

distribution. When a
DC voltage (typically
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from 2.3 to 4.5 volt) is applied, the
electrons flowing through the chip will
cause emission of electromagnetic
wave (light) at certain frequency
(colour). Emitting monochromatic visible
light of different colour is made possible
by selecting different semiconductor
materials.

2.2 Colour of LED Light
Colour of light output from a LED
depends on the semiconductor
materials used in the chip which
require different voltages to enable
electron flow. Nowadays, common
light colours available are red, red-
orange, amber, green, cyan and
blue. By blending different colours,
usually red, green and blue, LED
may produce almost all range of
colours.
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2.3 Power Rating

The power rating of a LED depends on
its rated carrying current and the required
terminal voltage to drive this current.
The current determines the light intensity
of a LED and different colours of LEDs
have different terminal voltages.
Hence, LEDs with same light intensity
but different colour will consume different
power as shown in Table 1.
Traditional LEDs are rated at tenths of
a watt while the high brightness LED
can reach 5 watt.

2.4 Efficiency

Efficiency of a lamp (also called
luminous efficacy) is defined as the
luminous flux in lumen per unit lamp
power. Table 1 compares the typical
luminous efficacy and life expectancy
of different colours of high power 1W
LEDs commonly available in the
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market with conventional lamps. It is
worth noting that the luminous efficacies
of LED have been improving steadily.

¥R Light Sources
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Table 1 : Comparison of Luminous Efficacy and Life Expectancy of Different Lamp Types
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3) Advantages of Using LED [ [R¥_—&%¥ | HES

3.1 Robust and Reliable

LED has no filament and breakable
glass bulb. Therefore, it is very robust
and reliable in many applications.

3.2 Long Service Life

The service life of LED is mainly
determined by the depreciation of light
output. A LED is generally considered
reaching end-of-life when its light output
drops by more than 30%. High quality
LED that works properly within its
temperature limit will only reach this
point after running for 50,000 hours (i.e.
5.7 years continuously). Such a long
service life makes LED particularly
suitable for use in areas with harsh
maintenance constraints.

3.3 Versatile Colour Changes

Apart from switching ON and OFF,
controlling LED's light intensity can
easily be achieved by adjusting the
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current. Since LED responds quickly to
both switching and dimming, it is very
suitable for dynamic lighting effect. This
can easily be done with digital controller
and computer program.

3.4 Environmentally Friendly

LED is comparatively more environ-
mentally friendly than conventional
lamps. It has a much longer life and
hence helps waste reduction.

4) Applications [EM
4.1 Exit Sign

Exit signs which are lit round-the-clock
throughout the year, consume a sub-
stantial amount of energy. The use of
LEDs for exit signs can save more than
80% energy than traditional
fluorescent light exit signs.
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HiESHETIE HEDE | BETRESHRER | 8 "EX_EW,
Exit Sign Power

Lighting Consumption
(EW)

18W T8 #A %48 Fluorescent Lamp 31
14W T5 # Y48 Fluorescent Lamp 26
FJE 1%, LED 38

4.2 Building Facades Lighting
Owing to the versatile colour changing
characteristic,robustness and low power
consumption of LED, more and more
buildings adopt LED for facades decor-
ative lighting.

Annual Energy HoH faEy
Use per Unit Relative Energy
(FTBS KWh) Savings of LED

2718 88%
2278 85%
33.3 -
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The average system luminous efficacy
for multi-colour applications of LEDs is
around 30 lumen per watt while it is
only 9 lumen per watt for incandescent
lamp bulbs. Hence there can be a 70%
energy savings by using LED lamps
instead of conventional lamps.
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4.3 Traffic Signal 4.3 THE
Conventional traffic signals use tungsten B EEEASMEE
halogen lamp bulbs. In recent years, 121F - SESER » HA R
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more and more cities adopt LED traffic
signals. This is because LED traffic light
can save over 70% of the energy
comparing with traditional
traffic light. Apart from saving
energy, it also saves main-
tenance cost as LEDs have
much longer service life.

In Hong Kong, replacement
of conventional traffic lights
with LED ftraffic lights is also
underway.

4.4 Areas with High Lamp 4.4 WEEFREAN

Replacement (Maintenance) bor=y

Cost FEYE % #it
Long service life of i S s [ b 3 AR S
LED makes it suitable EEHEEERE
for applying in areas BRYISH -
with harsh environ- EIMER SR ©
ment for lamp replace-
ment, such as high JEEEs
level facade.
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4.5 Projector

High brightness LED when used to
replace the halogen lamp in LCD
projector can make the projector
more handy and durable.

This type of LCD projector for short
distance projections may just weigh
0.5 kg and the energy savings will
be around 40% as compared with
halogen lamps.

4.6 Landscape Lighting
LEDs are robust and con-
sume little energy and they
can easily be powered by
solar energy.
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4.7 Other Miscellaneous Applications
We can also find wider applications
of LED in our daily life, like

vehicle rear light, torches,

table lights, decorative

lamps etc.

5) Precaution /i

LEDs produce very bright directional
light. It is recommended not to stare at
the light beam of any LED at close
distance.

For further information or enquiry, please contact
EMSD or visit our website by referring to the details
on the back page.
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