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Background

Since their invention in mid 1940’s, fluorescent lamps have been used as
a major light source in society. Fluorescent lamps are discharge lamps that
need a device called “ballast” to limit their current and thus their power. (Fig. I)
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Magnetic ballasts have been used since 1940's. Their structures are very
simple. Each unit consists of a magnetic core and a copper winding, Its typical
lifetime exceeds 20 years. The core and the winding can be recycled. (Fig. 2)
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Since early 1980, electronic ballasts have emerged as a more energy efficient
solution to replace magnetic ballasts. Electronic ballasts are electronic circuits,
each comprising thirty or more electronic components. They operate the
fluorescent lamps at a high frequency. (Fig. 3)

Compared with traditional magnetic ballasts, electronic ballasts have the
advantages of a high energy efficiency and the elimination of flickering
effects in the lamps. In the last 20 years, it has been thought that replacing
magnetic ballasts with electronic ones can save about 17% electric power
for traditional fluorescent lamps.When the T5 lamps were promoted as a
new generation of high energy-efficiency lamps in mid 2000s, the lighting
industry recommended electronic ballasts only for T5 lamps. Magnetic
ballasts were not even included in the Class-A classification of the energy
efficiency rating of ballasts.

However, the electronic waste issue increases with the increasing
popularity of electronic ballasts. According to market survey, over 200
million units of electronic ballasts were made in 2005. Limited by the
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lifetime of a component called “electrolytic capacitor”, electronic ballasts
have typical lifetime of 3 to 5 years. Electronic ballasts cannot be recycled
and therefore their disposal could lead to serious environmental problems.

In summary, traditional magnetic ballasts have the advantages of () long
lifetime and (2) recyclability, and the disadvantage of (a) a lower energy
efficiency than electronic counterparts. Electronic ballasts have the
advantage of (1) energy saving, and disadvantages of (a) short lifetime and

(b) not recyclable.

Novel Sustainable Lighting Technology - Ultra-low-loss
Magnetic Ballasts

The researchers at the Department of Electrical & Electronic Engineering,
HKU promote a new concept of “Sustainable Lighting”. Different from the
Energy Labeling Scheme which includes only energy efficiency, the new
concept covers 3 important factors:

(1) High energy efficiency
(2) Long product lifetime (> 10 years)
(3) Recyclability (>80% materials recyclable)

Based on these factors, the HKU research team led by Professor Ron Hui
has successfully developed the “Ultra-low-loss magnetic ballasts” to meet
the 3 criteria for sustainability.

The Ultra-low-loss magnetic ballasts are suitable for T5 fluorescent lamps.
It consists of 3 components (Fig.4):

© Inductor L - A magnetic core and a copper winding (lifetime exceeding
20 years; recyclable)

o Capacitor C - Non-electrolytic type (typical lifetime exceeding 10
years)

© Starter - amount of electronic components less than 10% of electronic
ballasts (only used in the ignition time — less than | second; expected
lifetime 10 years).

The new invention has been peer-reviewed by independent professionals
and its results have been published in the IEEE Transactions on Power
Electronics in 201 |. Comparative summaries of their technical performance
and sustainability are listed in Table | and Table 2, respectively.

F— , Table |

BIRRFEE RN
Ultra-low-loss 77.66
Magnetic ballast
== 3
BT R 31.6 26.9 476 2411 85.1 76.30
Electronic Ballast
FZ , Table 2
#iBE Energy Saving 4 V/
iy Lifetime X (3-5 years) V/ (>10 years)
AM{EIRE A Recyclability X A/ (80%)
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Advantages of the new invention

© It has the potential of changing the current pattern of using electronic
ballasts in public lighting, and consequently may drastically reduce
electronic wastes arising from lighting industry.

® Because the expected product lifetime exceeds 10 years, it is
envisaged that property management companies can save lots of
efforts and costs in maintenance, and also the economic losses arising
from the closure of shops and venues for such maintenance.

® The product design can cope with wide temperature range. They are
particularly suitable for general public lighting applications such as car
parks, corridors, stair; hallways and general public areas.

o Over 80% of the product materials can be recycled. The iron core
and copper winding can be sold as waste metals. This is not only
environmentally friendly, but also cost saving.

© The invention has been adopted by lighting industry and
commercialized. The new products have passed IEC test requirements
by certified laboratory. Its energy efficiency rating has been classified
as "A-Class”, same as the best electronic ballasts in the market.

Note [:

Taking the traditional T8-36W lamp as an example and using the same light
output as reference, the total system power consumption of an electronic
ballast system is 36W, whilst that of a magnetic ballast system is 42W.This
is why lighting industry has been replacing magnetic ballasts with electronic
ones in the two decades.

T5 fluorescent lamps are a new generation of high energy-efficiency lamps.
[ts luminous efficacy is amongst the highest. Its system luminous efficacy
exceeds 70 lumens per Watt and is comparable with that of high-quality
LED products. T5 lamps are high-voltage and low-current lamps, while T8
lamps are low-voltage and high-current lamps. Their major difference is
that T5 lamps have much lower current rating. (Table 3) It is important to
note that the copper conduction loss is proportional to the square of the
current, and the magnetic core loss is roughly proportional to the current.
From Table 3, it can be seen that, when applied to T5 lamps, the magnetic
ballast will have its conduction loss reduced by 84% and core loss by 60%.

F=, Table 3

HEEBRE (R4
Rated voltage (Vrms) 103 167
HEER ( s )
Rated current (Arms) 044 0.175
ARIBFE 6%
Conduction loss (i2R) |00% (R 84%)
Core loss ° (R 60%)
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2013 Year of Snake Chinese New Year Gathering
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Celebrating the year of Snake, on February 27, members first met at
Association venue to greet each other for a prosperous year, then moved
to Paramount Restaurant for Spring dinner. Besides the regular new year
dishes , one of our EC members Ms Aries Ng offered the traditional
Vinegar Pig’s Knuckle with Ginger to announce the news - birth of her
baby girl in February.
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Electrical Safety at Site Seminar
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Over 100 members attended the Seminar jointly organized with HKE on
Electrical Safety on February 26
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E&M Trade Career Promotion Exhibition
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E&M Trade Career Promotion Exhibition (led by EMSD and joined by |7
other companies / trade associations) was held on March 1-2,2013 atVTC
building at Kwai Fong. Over 2700 visitors, mostly high school and diploma
students, had visited the exhibition. It achieved the target to let the public
know more about the E&M trade and the career path for youngsters to
join the trade.
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(Contractor Cooperative Training Scheme) CCTS
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FAPECA 2013 Conference Bali Indonesia
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Guangzhou International Lighting Exhibition

Renewable Energy Eill R €821 - &EAEE 25720843

Next FAPECA meeting is schedule to be held at Bali, Indonesia on June 5-7.
Conference theme: Renewable Energy. All members are welcome to join.

For enquiries please call 25720843
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2013 Skills Show
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Member’s News
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2013 Guangzhou International Lighting Exhibition will be held at China
Import and Export Fair Complex on June 9-12. HKECA can arrange

admission card for their members.
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Our Association together with other trade Association will join the Skill
Show organized by Pro —Act Apprenticeship VTC on 25 April 2pm -5pm
and 26 April 10am to 5pm at 2/F Youth College (Kwai Fong) 85 Hing Shing
Road, Kwai Chung, New Territories.
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Join Date Membership Status Applicant Name Representative )
(
112013 ERER HIEIERBAERA A REAPRE
Ordinary Member Chung Shun Engineering Services Ltd. Mr. Yu Ki Chung )
(
12013 BHEER HRRABRAF AR LE
Ordinary Member Zinoman Limited Mr. Yu Hin Man Warren )
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SEMBEERAENR= AEHEERNSERIE - REIFHERESI2E  Junefair Group Chinese New Year Cup has been held successfully on 5
1T - L ZEHSEEE A BRNIRTER) - EHLLES 17 HEKEHHE . March 2013 at Mission Hills Golf Club — OZAKI Course. We would like
BFML  BIETHHE - B—FBAHERE  EFEZERABUTH  to express our appreciation to Junefair Group for his kind sponsorship. A
total of |7 Tee of our members have joining the competition. Prize list are
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as follows and congratulate to all the winners.

BE HHEREE Champion Mr. lu, Chu Leung
DE HEEEE I'st Runner Up Mr. Sin Chi Keung
FE BRI SEE 2nd Runner Up Mr. Chan Keung
RIEH BRIRSTAE Best Gross Mr. Chan Keung
RIERN RFXFEE Best Front Nine Mr. Soong Tze Man
=EEN MEERTE Best Back Nine MR. LAM Lok Lei
RIEEIKE $ 30 REMEE Longest Drive Hole No 3 MR. LEUNG Chi Kong
RIEHRKE F 1400 FEIRSE Longest Drive Hole No 14 Mr. Denny Mak
RIAEE 568 MRS Close to Pin Hole No 6 Mr. Lam C K
RITALE 5 8 i SEMEE Close to Pin Hole No 8 Mr. Gilbert Ng
RIAE 5 1253 FEIRS%E Close to Pin Hole No 12 Mr. Denny Mak
REAE:$ 17 R WeBEE Close to Pin Hole No 17 Mr. Lam C K
REAEE BEERLE Guest Winner Mr. Choi York Yee







Better Life Better Environment ¢ LED Lighting Solufion

Linear LED Module Characteristics:

* simple electrical interconnection of LED modules

« suitable for continuous line configuration of modules without
gaps and dark zones

e optionally to dimmable with 1-10V, DALI & Push-Dim interface
e optimised temperature distribution

¢ high value for colour rendering CRI > 80

¢ low colour tolerance of 4 SDCM

¢ high module efficiency of up to 125 Im/ W

e lifespan up to 50,000 hours

Power Consumption 37W

Luminous flux 3150Im

Efficiency 85Im/W

Colour temperature 4000k

Colour Rendering >80

Oper. current 350mA

Oper. voltage 48V

Dimmable By 1-10V or DALI or Push-Dim
LOR 73%

www.maxgrand.com.hk
marketing@maxgrand.com.hk



