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Purpose

This booklet aims to present different
available technologies to convert
conventional fluorescent lighting system
into a more energy efficient lighting
system and to provide some pragmatic
approaches for lighting system
improvements.

Simple, Easy and Cost Saving

In general, T5 electronic ballast (EB)
fluorescent lighting system is about 30
to 40% more energy efficient than a
conventional T8 electromagnetic ballast
(EMB) system and is now commonly
used in new installations. Users of old
fluorescent lighting systems may retrofit
their systems to T5 systems to enhance
the energy efficiency and reduce the
electricity expenditure. However, there
may be operational constraints that
prohibit the conversion work.

This booklet will introduce some simple
options that make the lighting retrofitting
work as simple as changing a light bulb.
The energy savings and payback periods
mentioned below are based on the retrofit
of a T8 1200 mm EMB lighting system. If
the retrofit work is applied to T12 EMB
systems, higher energy savings and shorter
payback periods could be achieved. To
understand more about the T5 fluorescent
lighting system, readers may visit the
EMSD’s website shown at the back page.
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Upgrading Without Trouble

Pragmatic Approaches for Upgrading

The following three technologies
provide users with simple and easy
upgrading of the lighting systems.

P\ Piug and Enhane

PnE technology reduces energy
consumption by using a quasi-electronic
ballast (QEB) and tube replacement. QEB
is an electronic device that works with the
original EMB to light up the fluorescent
tube. The overall efficiency is similar to
an T5 EB lighting system.
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Convert to T5 System

For upgrading to T5 system, a T8 tube can
be replaced with a T5 tube together with
a QEB attached as an end cap or inside a
fitting. A short circuit component is
required to replace the original starter
for some systems.

25 Before Conversion
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T8 tube in an existing T8 EMB fitting
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PnE technology for upgrading to T5 system

T5 B %& Tube

HEFHERE QEB
/ F2#% 88 Short Circuit Component

$lF = Example 2

T5 & Tube
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AEHE FERE QEB inside

The amount of energy .ved in a real case
of application and the estimated payback
period are as follows:-

[BE%BER | T5
B EMB PnE for T5

1200 mm T8
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B2\ Licht Level Abatem:

Over illumination is rather common,
especially in small rooms. Light Level
Abatement (LLA) technology can save
energy for these installations. Dimming
control is an effective LLA technology but
it is not common for fluorescent lighting
systems due to the cost reason. If properly
selected, the following technique can
reduce excessive lighting level and save
energy.
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2.1 Use Shorter Tube
One of the technologies is to replace
the standard T8 tube in the existing
luminaire with a shorter tube and a QEB
extension adaptor. For example, the
existing 1200 mm T8 tube can be replaced
by a 900 mm T8 tube with a QEB extension
adaptor or even by a 600 mm T8 tube for
more energy saving.

2w Before Conversion
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1200 mm T8 tube in 1200 mm EMB fitting

Brti& After Conversion

QEB JEfffi 528 Extension Adaptor

#23& 88 Short Circuit Component

MA TRERAIE ] HKifi%k £900 mm T8EE
900 mm T8 tube in 1200 mm EMB fitting using LLA technology
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FEMHEAF  Extension Unit

QEB JEf#Ei 438 Extension Adaptor
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600 mm T8 tube in 1200 mm EMB fitting using LLA Technology

The estimated amount :‘ energy that can

be saved from the above'conversions and
the estimated payback periods are as
follows:-
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SEEIETE 600 mm T8 60 17 45
BF3 EB
2.2 De-lamping 22 IFFBENE

Energy can be saved directly by taking
down tubes from lighting fittings. In
general, the lighting level will be reduced
by the same proportion (Note: some EB
driven luminaires do not allow de-
lamping). Should the lighting level be
over reduced by de-lamping, you may
consider to replace the standard tubes
with tri-phosphors tubes (18% more light
as described on Page 7) or add reflectors
(25 to 35% increase in lighting level at the
working plane) as described on Page 8, to
bring the lighting level back to the desired
level.
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The amount of energy saved in two real
cases of applications and the estimated

payback periods are as follows:-
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3 x 1200 mm WHRAK
T8EF K518 33 15 109
EB 2x 1200 mm
tri-phosphors
T8 with Redirection
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3x 1200 mm [ BB RER |
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EMB R K R T 88
2 x PnE for
\_ T5 with Redirection )
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TRI-PHOSPHORS TUBE ZEBET
There are 2 common types of fluorescent KERBh HESENEWEERM
coatings namely standard halo-phosphate % BT EEANNERESE
and tri-phosphors coating. The light ERERREAN=EERE %
output of a T8 1200 mm tri-phosphors 1200 MMEEEE| - =HEREFE
tube is around 18% more than that of a . - .
’ _ EMABUBERTHEBE L
standard halo-phosphate tube with the I
same power consumption. ’
BERE ZEeRE
Standard Tube Tri-phosphors Tube
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£\ recirection (RD) =

The light rays are emitted uniformly in all
directions from a fluorescent tube. It is
the design of a luminaire that makes use
of reflections to direct the light rays
towards the planes requiring illumination.
Luminaries with pre-painting treated
coating as reflecting surface would have
opportunity to increase the light output
by adopting the reflectors. RD technology
makes use of reflector can direct most of
the light emitted from the tube towards
the area to be illuminated. The effect of
high quality reflectors is obvious especially
in small rooms and an increase of 25% to
35% of illumination at the working plane
can be achieved.

2\ eawal

HREENARENERE AR
BODHNAFE  RMEFAEE
RETHER  BREEARER - K
BERNEARHER-RFRE - &
BBRMESRFET - LUBINRE o

(SRS R ] RMF ARG - 88
BABOREEBROSSE  REE
FERBIMT o FRIERDNER
R SRENARFBHRRLEHA
B AETAFEIEN25%-35% K%
IRE o

Retrofit with Energy Efficient Fluorescent Lighting System



silver/aluminium alloy or anodized
aluminium are effective reflectors and
when properly designed with dimension
and curvature, can increase the
illumination level by 35%.

3.2 Nano-technology Reflector

There is also a type of reflector coated
with nano-technology material that can
increase the illumination level by 25%
with a more uniform distribution of light

than the mirror reflector.
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Nano-technology Reflector
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3.1 Mirro}flector —
Mirror reflectors coated with
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Mirror Reflector

To Make a Smart Choice

The above information and application
examples are only some of the available
technologies for retrofit and improvement
of the energy efficiency of fluorescent
lighting system. For further information
or enquiry, please contact EMSD or visit
our website.
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