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Smart Energy Management: Pay Less for More

RUAMREEZE - BEAS

Wherever there is human activity, there is a need
for lighting. lllumination can be brought about by
daylight or man-made luminaries powered by
electricity. In most cases, we depend on the latter.
Consequently, we ought to bear the recurrent
costs incurred in lighting up the premises where
we conduct social or economic activities.

Business owners and financial controllers, however,
are not too well aware of the energy costs
related to lighting in their overheads. Generally
speaking, costs of lighting constitute 25-40% to the
overall power expenses of a commercial or
industrial corporation, depending on the nature of
operdation and number of operating hours per
year.

Nevertheless, few realize that the existing lighting
fixtures have ample room for improvement in
terms of energy efficacy. Main reasons for current
inefficient performance include poor lumen
efficacy, short economic life and rapid lumen
depreciation of the luminaries. Other contributing
factors include gradual deterioration of the
reflectors caused by oxidation or dusting,
unsatisfactory design or poor maintenance,

With the advent of more energy efficient lighting
products and non-conventional reflectors in the
market, we can always create phenomenal
synergistic effects in energy saving by combining
the new products in a creative way. As a result,
a new generation of "Green Lighting" products is
beginning to appear in the market though there
is relatively liftle public awareness.

Many innovative public and business organizations
have employed new technological solutions which
help slash their energy costs by 25% to 60%. The
estimated net savings are equivalent to a
reduction of 8-15% in the original electricity bill.
Besides reaping economic gains, lowering energy
demand helps alleviate power shortage in South
China where over 50,000 Hong Kong and overseas
industrialists have their production lines operating
round the clock there. The reduction in power
demand entails less emission from the power
plants and hence alleviates the growing air
pollution problem in the Pearl River Delta. These
are intangible social benefits.

Politically, China is a signatory nation of the Kyoto
Treaty on Global Warming. But at the same time,
it ranks second in terms of CO2 emissions among
countries in the world. The Chinese government

has the statutory and moral obligations to control
the amount of emissions of greenhouse gases. We

SERL KR

believe it is our responsibilities to make efforts to
help our country in fulfiling the international
obligations.
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How expensive is your lighting bill?

RARAMNS D

Many people have a few misconceptions about
lighting. They reckon lighting fixtures are cheap
and their power consumption is low, particularly
when compared with the equipment and recurrent
costs associated with air-conditioning systems. The
fact, however, is that lighting consumes a huge
amount of power when there are thousands of
lamps burning round the clock in manufacturing
plants, air freight terminals, car parks, convenient
stores and even in supermarkets.

Take a garment manufacturing plant in South
China for example.

Assuming:

1. The plant has installed 10,000 pieces of 36W
standard T8 fluorescent lamps mounted in pairs
on British battens.

. Lamps are driven by conventional
electromagnetic ballasts (consuming 12W in
lighting up a 36W lamp).

. The plant operates 24 hours a day in shift.

. Electricity tariff is HK$0.8/KWh.

FOAHBRE—EER  UABRERMETEEY HIE
REBAGREEERAERHERMAZMAL  BERE B
RAE| - EEME24NEBRIGHN > FWIMK - - ZEY
i BEG - ERENERTE  SXPREATLENER
B RAEEBYHTERME -

HUEMME - RRREAG - HMHEE:

1. IBERT—BREXLE > MARA36W TOHALBE -

2. BEMEREREARS (BWERS) B MARSZE
SHREEBI2ZW) -

3. IRE XR24/NEFELE -

4 BETHEEREEA -

Table A: Lighting Costs for a Factory
MARAANSD

Operating Hours BERR

Power consumption
per unit lighting Per Day (&H):|Per Month (8R):| Per Year (E4):
sefup: 24 hours (“BF)| 720 hours (:EF) |8,760 hours (/\E)
FEABEREREY (30 *24 hours) | (365 *24 hours)
48W  (=36W+12W)
Power consumed
over different
periods
TEYEEER
Energy cost

per unit
RS E AR
(power consumed
*tariff)
HERXER
Energy cost for
10,000 lamps $277,000
—RiREEENNET

1.152 KWh ()| 34.56 KWh (/&) 420 48KWh (H)
(48W *24hr) (48W *30 day (48BW *365 day
/1,000 *24 hr)/1,000 X 24 hr)/1,000

Owners or plant managers who used to be
preoccupied with overseas orders, material costs
or delivery schedules will be amazed by the
millions of dollars incurred in industrial lighting. If
halogen lamps or HID lamps are used, the costs
could have been even greater. The computation
of power consumption in lighting is easy because
it is based on a fixed load pattern. Once a lamp
is turned on, the lamp and ballast will consume
the number of watt specified in their product
specifications.

Whether energy savings in lighting can be
achieved depends solely on how energy efficient
the existing lighting system is. If the system s
suffering from poor efficacy, the amount of saving
could be substantial. How could we have an
objective way to judge whether the system is cost
effective?

In lighting design, different kinds of premises have
varied levels of luminance and they are decided
by the nature of there activities. Building service
engineers have recommended a range of lighting
intensity for specific premises. For example, in an
office sefting, the requirement is 500 Ix whereas in
a garment factory 1,000 Ix. For identical areas
requiring the same level of brightness, the
premises using lower power per unit area is said
having a high energy efficacy. The standard used
internationally is called "Lighting Power Density"
(LPD) which is expressed in wait/sq. m. LPD is
used by users to assess whether they are
spending more on their lighting bill.




In China, the recommended lighting level for an
A Grade office is 500 Ix whereas the prevailing
LPD is 18 W/sgq. m. China is requesting electrical
and mechanical consultants to improve the
current standard to 15W/sq. m. in the near future.
As revealed Ilater in this booklet, newly developed
luminaires can deliver the required brightness at
9W/sq. m. which help users reduce half of their
energy costs.

—HRIMREISBRTEBHEAMRETE - BB AMTERN
EmMEAR  EM2RTEEFRAXATSEBRUEELAMIRR
PAMEHAE - BERRUECELE  NRRERANERS
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HERRBMARERNA  AE—ERLER EFRABE
B ERBEREERE  FEERERAEMmNE -

MRBMBAREREREETERY  SEEEZHEENRSR
MEBERNEESS  YEER - AEREEEX  gHam
SEEMEEX - 3P - BTN T80T GRARRNER
R ERIE?

ERPEHRAT  FRAEENSAEENBESELRRNEX
REAZRMNEREE - EFRAIEHETRSEMNSREE
EEARAEBEES - Gl A= —RE500 Ix o Rk
A1000 Ix- EF—E#E A—RBESRMELT  #9AR
PHRBREINEENREZS  AERAUENESR - £H
PREGEAITE S  EEEEEZN [FEIANESEE | (Lighting
Power Density) &L [RB/EA K] BEERM » BH
MR ETREEME -

ERE - BRMRAEEAMERFERS0 Ix MENTE
BPRFAMNEREBR1BWM2 - FHERC ERBEIRE
BERAHBABEN  BEEEERE15WM2 - EEERFMA
AFTE BEEEMEEE  EXIVMFEERGRRELHH
REAERRY  THBEERKNBAYEZEBKZONM2
FHNEHSLARRBET —FBRARERX -

Improving Energy Efficacy
= Cost Savings

NE [RREAR] AXBLAR

What do we mean by "energy efficacy" ? In layman
terms, "energy efficacy" refers to the extent of work
output an electrical appliance can deliver by utilizing
the least amount of energy input. In lighting, the
amount of light energy a luminary produces is call
"luminous flux" which is measured in terms of "lumen"
(Im). To find out the lumen efficacy of a luminary,
we use the following lumen output per watt or Im/W.
When a lighting fixture uses less energy to generate
the same amount of lumen output, we describe the
fixture as having a higher "lumen efficacy". The most
frequently quoted examples are energy saving lamps
which have been rapidly replacing the inexpensive
incandescent lamps (commonly known as light bulbs)
over the past decade. The principal reason, as
illustrated in the following fest, is the huge economic
benefits energy saving lamps can bring to the users.

s (R yE] ? AEEANESRRE - [GENE] ®E
EMAERASRLHEN  ZEH—HERBESENUE - £R
RRfTHch » BLMEHAkEMY TRES]  BEW [xiE]
(ImABEEEM - ZAHEREY (X3! » RMEAUTHHE
X RBEEB/RH (Tm/W)  ERMABABRINEY  ERELR
WA LEE  MEERERERHG TS Xzl -BMBEE
SEPRERANGT EREFHERES AARRKBRE (B
WIER) MBI (MMEIREAR) &+ RES RN HGEEE
HEARRFERMNEXNEEYE - FRETHE:

Table B: Basic Product Specifications ZE&#H#

Types of Lamp Energy Saving Lamp | Light Bulb

BREEE i BE 457 AR 1A
Power consumption (Walt)
HEEE 20w 100W
Lumen Output (1m)
e 1,200 1,200
Lamp Life (hrs)
En=d 10,000 1,000
I;:g;nimcccy (Im/W) 5 2

Table C: Running costs for 10,000 hours (assuming tariff =

$1.00/KWh)
—HhEBHENI(RESEEREERIT)
Cost Breakdown Energy Saving Lamp | Light Bulb
MAEMARE B EE SR R B
Retall Price (per pieces
EHTHER (Rerip ) $48.00 $5.00
No. of Lamps required
R B ! 10
Cost of Lamps EBEME $48.00 $50.00
Energy Cost AR $200.00 $1,000.00
Total Cost #E $248.00 $1,050.00
Net Savings #&&# $802 -




As one can easily see from the above tables:

1. A luminary with high lumen efficacy will incur a
substantial saving in the long run despite its
higher initial acquisition cost.

2. A luminary with short lamp life, despite its
relatively cheap acquisitions cost, will eventually
end up costing the same as a more expensive
energy saving lighting fixtures. If the labor costs
incurred in the replacement is taken into account,
it is much more costly than one may have ever
thought.

RIRERSIR - B ERMTRESR:

1.8 3] 9RNAR - BENARS  BRERS X LS|
S BEETEAMER -

2. SHBENENE EEERREER  TRREEX - RE&H
FHEBRBMMEERES MRAFEROALIREL  EFF
Bk-

Guidelines for Energy
Efficient Luminaires

IR RN RERERM

1. Lumen Efficacy

Among the most commonly used luminaries in
the commerce and industrial sectors, fluorescent
lamps have been ranking number one for
decades in terms of sales turnover. Their
consumed quantities are estimated to take up
over 70% of the lighting products in the world
market with billions installed in offices, car parks,
warehouses, retfail stores and manufacturing plants.

The primary reason for their high popularity is
their intrinsic high lumen efficacy which is
considered extremely energy efficient among
non-HID lamps or those consuming under 100W.

1. BRACAAMS [ XN
E2RIHFREEANBRED  EREHTFHEEAT
" BETHHREBT0%U LN ARESHXEET - B
HREZMEAERRE - BES - AF - TEEHNIEER
AARRTHUTHHEE BEZX  7F [BEA
B! EPREATHFELBELASAFANEREY  HEE
BHXY (FAUERETEI10OWUTHELRER) -

Table D: Comparison of Lumen Efficacy among the Most
Popular Luminaries
hBEREENORLME (XN HiaR

Average Lumen | Energy Efficacy
";";f;;’;e Efficacy (Lm/W) Ranking
T HE TR R s ik B
Incandescent Lamps 15 7
BEBER)
Halogen Lamps
el 15 - 25 [
Energy Saving Lamps =
A 50 - 60 5
Compact Fluorescent Lamps 70 - 85 3
i A 88 0 4 B (R F )
Standard T8 Fluorescent Lamps 70 - 80 4
BEELEE
Extra Bright T8 Fluorescent Lamps 80 - 100 2
(Tr-phosphor) #HIRME (ZEE88E)
15 Fluorescent Lamps (HE & HO) 83 - 104 1
HOEEET

The top two most energy efficient luminaries
belong to the fluorescent lamp family which offers
a lumen efficacy of over 80 Im/W. The key to
success of fluorescent lamps lies in fact that they
generate relatively little heat as compared with,
say, light bulbs, compact fluorescent lamps or
halogen lamps. In other words, a greater
proportion of electrical energy is converted into
light energy and hence enhances the cost-benefits
for the users.

EHEREGE—MBE_MHBELE  HUERESEABRTH
CEEELBERY  MEMNAYHBBESIMW TEFEZ
EMEZHAERELNRE  AREE - HEEBBRIARR
F ¥ (Halogen Lamp) Ak -#EFZ > r WA LBBELE
BAMOWEWMLBKE EMEAREEEEBRANYE -



2. Lamp life

In choosing a luminary, many purchasing officers who
have little training in the fundamentals of lighting
would tend to buy less expensive lighting fixtures in
order to minimize acquisition costs in each purchase.
They do so with good intentions but at the same
time, they commit a grave mistake in failing to
realize the hidden expenses to be incurred in using
cheaper yet less efficient luminaries.

In general, two types of cost are incurred, namely,
material cost of the burnt-out lamps and the labor
cost for the replacement. The shorter the lamp life
of a luminary, the more frequent replacement is
needed. As indicated in the earlier example, one
needs to use 10 light bulbs in order to burn 10,000
hours but one single energy saving lamp is good
enough to deliver the same performance
continuously without bothering the replacement
problem. Even though the material cost ends up
more or less the same, the labor cost involved in
replacing a light bulb for 9 times is truly remarkable
particularly in places where labor costs are high.
This hidden cost must be borne in mind.

2 REABEREH
ELTARBHRBENRIENRZBAURANR  BEERBR
WAEE - BEARBIERRENER - BAMMAALCRE
ERACERRRMEAN TR tHAFKEMELT—ER
KESERR - SR 2B T E B 5 F e {8 T (% AE IR 20 55 38 ¢ B8 B 5 2R
HIEXBHERX -

—PRRE ERBAMETRMERY  AERETEH EREL
M TRMA  BABVHSIOHEE  FHERXBHERE - BLAA
WA AH - EHEFREA10,0000E 0 RAEERI0ESRE - BE
ERT—EAHEER R —%kk 2RTESTRGRBOK
e MEMEMRBEMIAERS TR - slUEZRAEEAN
TEMA SERBYUFE AHERESHHTERSMT - 3
EHANEE -

Table E : Comparison of Lamp Life (Related Average

Life)

BiRELRRGTLER(THERS®)

Lamp Type Rated Average Llife (Hours)|Ranking

BREmER THERE®S HE
Incandescent Lamps B8 (48 8) 1,000 7
Halogen Lamps &S 2,000 - 4,000 &
Energy Saving Lamps  EigE A& 6,000 - 10,000 5
Compact Fluorescent Lamps
WAL S LR (T ) st R 3
Standard T8 Fluorescent Lamps B
P 6,000 12,000 4
Extra Bright T8 Flucrescent Lamps| )
HESE (ZEEEE) bRl !
TS Fluorescent Lamps (HE & HO) 000 - 20.000 2
BOBEBE 8 o

* Rated average life refers to the number of hours when
50% of a batch of lamps burn out after all of them are
lit up at the same time.

* ENEGREEER—MBREE—FEREE  EREZORERAEE
BURAEROTEIR -

It is apparent that extra bright T8 and T5
fluorescent lamps again are the top performers,
particularly the former which can offer an extra
lumen output of 15-20% over T5 lamps for
comparable models based on length of the lamp.
As their lamp life can reach 20,000 hours (i.e.
operating round the clock for 27.4 months), it is,
therefore, highly cost effective in using them in
premises with long operating hours.

LFERARAMEHFERM  FFRTOHAEEMHHTORE(WE
MBR=EGHELBE)THHBMA - WEMNLEEBEILE
#Fi15%-20% - HNMESTEEFRERISE2E G
(CEFERR24/ NS EBIESET - SR HSLA27EAR)  BlLEM
BEARERBBEATENME




3. Lumen Depreciation

Last but not least is the performance of a
luminary over time. Despite the advancement in
technology, all lighting fixtures, like human beings,
cannot get away from the onslaught of ageing.
Luminaries usually deliver their best performance
in the beginning of their specified lamp life and
gradually lose their luster. This process is called
"lumen depreciation" whereby lamps getting
dimmer everyday. When the total lumen output
falls below 70% of their original designed output,
the lamps are said to have ended their
economic life and must be replaced at once.

In reality, lamps are not replaced until they got
burnt. By this fime, it is not uncommon that the
lumen output will have dropped by more than
50%. However, the power they consume remains
the same. In other words, the users are paying
twice for what they are getting. This is totally
uneconomical. Unfortunately, very few users are
aware of the huge economic loss arising from
an oversight of the lumen depreciation problem.

The most common case happens in an office
sefting where standard T8 fluorescent lamps are
used. When the office is newly furnished, the
brightness level is up to the designed standard.
There is little complaint about the brightness but
after a year or so, the room illumination would
quickly fall below the designated lux level. It is
because the luminous flux of lamps drops 20% in

the first 5,000 hours and over 30% in 15,000 hours.

If no action is taken, lumen depreciation will
continue until the lamps are burnt out. During this
process, the productivity of office workers is likely
to be lowered and eye sight adversely affected
not to mention the extra energy costs the
management is paying.

Among the more popular luminaries used in the
commercial and industrial sectors, it is well known
that light bulbs, halogen lamps and HID lamps
have the fastest lumen depreciation rate. Standard
fluorescent lamps come next. Top performers are
T5 fluorescent lamps and exira bright T8
fluorescent lamps, both of which claim that their
lumen depreciation is within 10% throughout their
lamp life. This explains why more and more smart
users are switching to energy efficient luminaries.
In Hong Kong, they include Hong Kong
Productivity Council, Standard Charted Bank,
Dahsing Financial, Hong Kong Air Cargo Terminals
Limited (HACTL), MTRC and the supermarket

chain stores.

3. RAEER
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B FRBASREEL  HTHABUREXNER TS -

Lumen Depreciation of Different Types of Luminaries
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Common Trends in Energy Management for Lighting

REAMEERES

By now, it is clear that the use of fluorescent
lamps is considered the most cost effective option
in general lighting, and, for good reasons.

With the advent of the extra-bright T8 fluorescent
lamp series (e.g. Philips Super 80, Osram Luminlux,
GE Polylux and Hitachi Hi-Lumic) and T5
fluorescent lamps (High Efficiency and High Output
series), their applications will become more
sophisticated and popular. It is envisaged that
fluorescent lamps will eventually play a more
significant role in energy saving solutions when
they are used in conjunction with new breeds of
control gears or reflectors.

As of today, the most common approaches in
achieving energy conservation involving fluorescent
lamps are as follows:

1. Use energy efficient control gear (e.g. electronic
ballast to reduce power consumption.)

2. Use energy efficient lamps to reduce power
consumption (e.g. T6 fluorescent lamps) or gain
extra brightness over a long period of time
(e.g. extra bright T8 fluorescent lamps)

. Use non-conventional reflectors with excellent
reflectance to increase effective light output.

. Use external electrical device to reduce voltage
after lighting up the fluorescent lamps. (at the
expense of lighting quality)

. Combined use of the approaches outlined in

M - @.

MEHZ  ARENFAEXEESERSESRN  BAG®MH
e H AT 8 R K SR AR o

EERHERANES BEASLEESSTOELEBE (HlmR
Fi# K Super 80 * EXHTBARILUMILUX » A S 8EH
POLYLUXFAHILBHI-LUMIC)E R 5 E RFSHTSEE (B
HO#1 HEZR%): EMMEAZK—BTE  BEHWHLHR
FHAENERSNRESEE  TSMT=SE AL LIBEHRER
BAGEFRP  HEHREEEENAR

ESRATHE LS REXBENHEAR  TRARTI AR
B

1. FIASRERSENERFE(PIMARAEFERFEEZMLH
E) -
2. MASEERB AR PIMFHTSRE)ZROLE - &
FRFRPIRNBEGIMFRTSEE) -
CFI RSN SRR SR ERSEEOERERE -
CFIRSNERREES REEREFE  RREEKERE
ZH(HBHBLFEREERHOLES)
. BERBES LR()ZEG)AEENES -




Option 1: Using Electronic Ballasts

This is a simple and straight forward way in
achieving energy saving by means of replacing
the conventional "electromagnetic" ballast.

With electronic ballast, the average saving rate
in terms of "system energy" (i.e. total power
consumed by lamp and ballast) is around
20-25%. This method can only apply fo T8
fluorescent lamps. Material cost alone is now
affordable ($30-$80) for average grade ballast.
However, the labor cost which requires the input
of a qualified electrical technician is inhibitive. The
combined cost amounts fo around $100-$150. The
pay back period for such an initiative (assuming
it is a 24-hour operation) would be 12-20 months.
In the case of an office setting with shorter
operating hours, the pay back period would be
prolonged to 25-48 months.

ERFHR(1): ERETFRRB
HaEXBEXBAAETRARF(REERSF) EARESE
ERX AREAACFRARRMBETS) WTHEER
HEMR - —BERATEFHRANSE  SANRERERRE
EERARESLEANESY)  TH LH&H20-25% ' ER
PRIATESHBIBHBERT - REXMHHERE  —REEN
EFRARE  URTHAE(REE0—880)  THREHA—
NEERNAMBERIALZETERARSFNERARET
3 - SHAEHS100-8150 - EREXEGR24/NHEERK
(BN % &8 1E8,760/MK5) » AR B E AR B12-208 A + B
FEHAEBENES - TRAEARRERE - TR EWLE
B TERIR(BELEES 000/ ) » EARRELER E25-48
BARE -

Table G: Cost-Benefit Analysis for a 36W Lamp
BRERI T

Material| Labor | Total cost | Reduction in| Net Saving
cost cost ©) Power (E)
(A) (B) @M% |Consumption| HiHEHR
HEfE| ATME[(KWh) (D)| #EES #HEBEH

it (10\381;4 hr
$60 580 5140 (10w *24 hr
. *365 day
365 dav) | sy kwh)
Note: Power consumed by a conventional electromagnetic
ballast driving a 36W T8 lamp is 12W whereas an
electronic ballast 2W. The net saving is therefore
10W. Tariff is assumed at $1/KWh
BEEH—RWHENEREARB[R/AE12W » MEFHKH
AlB2w - AltEE10W - EERIEESBEEES -

Pay back
period
(F) = C/E

19.2 months




Option 2: Using Energy Efficient Fluorescent
Lamps
This approach can be applied in two different
scenarios and bring about varied benefits. First, by
replacing standard T8 fluorescent lamps with extra
bright T8 lamps, users gain an instant 20-30%
increase in brightness and enjoy a prolonged and
stable lighting environment. There is no reduction
in power consumption or instant saving in the
electricity bill. But if the premises need brightness
enhancement, this is the most cost-effective way
as compared with the installation of new lamps
as it does not entail any additional energy cost.

ERAFE 2 BAEREFUGELEE
EBEARAIUBREMAYEE - SREEINRFIHEE - EEAR
AE AR-—BERT—RIFRTSEE  ERTE—RAIE
n20-30%  MEGRMABBERE  GET—BAREMBR
MERE HABEETRIFREBARAEETERNX  BERE
RUEEGARAREAE  BEEEAZREREDN (B
EigeMiE|  EA—BERERIMNEE  AROEAREAR
B bk ZE £ R E AR -

Table H: Comparison of Lumen Output of T8 Fluorescent
Lamps
TBEXBEMH A ERIEE

Philips Super 80 Extra
watt Color Temperature| Philips Standard Bright Lamps (Im)

¥ ('9 LElrgso L [y, MeF i@ Super 80
&l MFIEEATLDETI RS 5

2900 1250 1350 (+8%)

18W (600mm) 4100 1200 1350 (+12.6%)
6200 1050 1300 (+23.8%)
2900 2175 2400 (+10.3%)
30W (900mm) 4100 2100 2400 (+14.3%)
6200 1825 2300 (+26%)
2900 2975 3350 (+12.6%)
36W (1200mm) 4100 2850 3350 (+17.5%)
6200 2500 3250 (+30%)
2900 4700 5200 (+10.6%)
58W (1500mm) 4100 4600 5200 (+13%)
6200 4000 5000 (+25%)

Source: Philips Lighting Products Catalogue 2005
HER: FeFH20054 FBAAE R B &

The second scenario is that users replace
standard T8 lamps with T5 lamps. However, users
will have to pay a relatively large amount of
upfront investment in buying and installing brand
new T5 fittings. This is because the length of T5
lamps is 20mm shorter than corresponding T8
lamps. Moreover, different types of TS5 lamps (e.g.
14W, 21W or 28W) require specific model of
ballasts. This entails a complete overhaul of the
existing lighting system.

Despite a 30% saving in subsequent operating
hours, the initial T5 lighting systems are regarded
by many users as too expensive and their pay
back period of over four years is too long.

ERFIARYHTIELBERERHEESR  E—BTTH
FEeoTH AREEEEERLAXRI-—FREANRER
A BARNTSEENRE - BToEE F1H9%E 720mm * MA
—MRME  FRRBNTEE  FERSFA—MFEERRN
EFAGSG THVEREYE TUAREALEEHRTE
BEERMARA

BEERTTOMARRE  THESEO%MERFAX - RS
ARBREBHRABHEE MACOAHBEBNSF  BERAR -




Cost Benefit Analysis of TS5 Luminaires
BRATSEEMRERE I

Table I: Saving in power consumption HI4ER
Fitting Power (W) i
consumed by Net saving in| Net Saving($)

EEAMEBRY power (W) LAk S
lomp| Ballast | Tolal | #®&®E® | (24hr operation)

ws | mnz | @ iR
108 36 144

Original: ET8#E
T8 (3 x 36W)
New: #iT5ME M
5 (3 x 28W)

84 12 96

Table J: b. Computation of Pay Back Period
El& Mk THE

Cost of T5 |Installation cost including Total Total Pay back
luminaires | realignment of grid (B) |investment savings period
(A) REBHOEREXTEER (<) (D) (E) = C/D
T5igR {H1E B) DR |SEHLEE Bl 4
i $250 §930 $420 265 month

In addition, T5 lamps are a relatively new lighting
product (appearing in the market for less than 10
years) and there is ample room for improvement
in the production technology. Since they are
regarded as "something in vogue", many lamp
manufacturers rush to produce them without
bothering about imposing stringent quality control
and hence product quality varies a great deal.
Many users have reported unusual lamp or
ballast failure within short periods after installation.

Btz BHTORERNETH LHRMBHEKRE (EF
EF10F) BREHMER  £ERKNAFTHERRE - 7
=EMERATHAERS (MRl  TLEEHFHARTE
LR M—ERERETSHR ENTERREREGEZ-F
PRARBBEAACENHREENENTORRE  FHEL
BENARFABEOEN - KRBT RRAHEBFAE -




Option 3: Using Unconventional Reflectors

In conventional luminaire design, metallic reflectors
with high reflectance surface dominate the lighting
market as they increase the effective light output
from a luminary instantly and substantially.
Measuring at standard work plane level, a perfect
reflector could increase the measured brightness
of a lamp mounted on a bare baiten by up fo
66%. Therefore, the employment of a good
reflector delivering continuous and stable
performance is crucial in masterminding energy
saving initiatives.

However, traditional metallic reflectors, whether they
are made of high quality polished aluminum or
other metallic alloy, suffer fromm oxidation overtime.
The deterioration rate depends on the quality of
metal reflector and the humidity of the operating
environment. The impact of dusting also affects
the reflective performance considerably.

Regular maintenance is the most inexpensive way
to keep reflectors in their best performance
conditions but experience shows that little attention
has ever been drawn to this aspect. Consequently,
reflectors gradually lose their luster and coupled
with the ageing of lamps, illumination falls to an
unacceptable level unnoticed.

Recently, the lighting market has witnessed the
emergence of a new generation of reflectors
which are entirely different from the conventional
ones. First, they are made of non-metallic
materials with the aid of nano-scale technology.
Second, the design of new reflectors is tailor-made
for individual fluorescent lamps. There are known
as "Single Lamp Reflectors" which are directly
affixed to fluorescent lamps by supporting
accessories. Third, they are easy to install and
remove and provide a lot of flexibility for energy
saving initiafives. Fourth, they usually possess
excellent reflectance property which outperforms
conventional metal reflectors. Fifth, they are very
durable and easy to maintain and thus able to
guarantee a reasonable long and stable
performance in the course of time.

The employment of excellent reflectors alone can
improve the effective light output ratio of a
luminary but one must be reminded that reflectors
do not produce energy. They merely re-direct the
luminous flux to the work space. Therefore, to
leverage the economic benefits of a good
reflector, a top performing luminary is deemed
imperative.

ERFHE(3): &8F—FMEkeAE MRS
ERRERNRGY  ARIFASRGFHENEERSE %
FEETEETS  EATMITUBHRESZLENAERER
EEEE66% + B IS anfar 7 FI 1 B b R G ER 0 RMERERR
ARAEBBEAFTT  SEMBUMEEEHOMBER -

78 BERENEBRESE  FTREMEESEEXERNH
ERHASERMBETH-—BAIGTHEH  AEcBRERE
EERPEENALLREE RESEANEE BRTFHAEE
MEBERSESMANEE - B% REFSLLERXOEREE
WA a1 RE -

EE REARENEHRFER  RAFHREABETER
REFRERE  MAAMERTS - 78 ERLE SREE
W2 RERAREZHREL  MEEERATEHRER -
ENREFHNTEMERERIFTSMEMNRRE  FEHER
ERAREET -

EER - BAHTS EHRTH—KRSE - RAYEEERN
EEFREARTRE  -BE  MEATHFSEBYE - BHUE
SREFINAREN  ERRVBRBTHENRESND

BE- BT  BEERHMSE  RABEANABERFEEKRMEE
AEEEE LR AXEA [BEERMRGE] - = K
FEMERS  WAEN  TEEERERABBELMESE
FHELEANEH - F0 EMMRFAEEAFERESHRE -
tEREBRMRERE -£H EMTOIWMAMARESF

= o ATRAGRAE R B 1S 6 PR S RE AR o

FIARSENEWIELMRSE  THEEXKLSH LB
PERE AR BMYERSFEAS L REEELRLE TN
ARSI o N RAY At - REFUMSIERTER -
FABZR- Bt FERBFEFRFTEESHEBYE - &
BEASHEYANBERERS  THELEENBEAY
FE o

Reflectance of Different Materials Used in Reflectors
RYBREAMENEZRENE

Highly Polished Aluminum EEX8H 95%
Average Grade Aluminum @K 80%
Nickel &% 75%
White Paint Bi& 70%
Chemical Film Coating {LZi#E (e.g. 3M) 98%
Reflective Foam Materiad#iiB@ R (e.g. LEJ) 98%
lpoxy #ifs 75%




Option 4: Using Electrical Device to Reduce
System Power Consumption
The principle behind this approach is to achieve
saving by reducing the voltage of the lighting
circuit once the fluorescent lamps are turned on.
It is estimated that saving ranging from 20 to 25%
can be achieved. The gadget is usually installed
by the side of the MCB which controls the
lighting system. Each device is able control up to
100 lamps. This approach is rather controversial
among building service engineers because the
overall luminance level will drop around 10%
which is considered an unacceptable deterioration
of the lighting quality.

Innovative Cost-effective Energy Saving Solutions
Business operators, who are looking for effective
energy management solutions, are always beset
by the "seemingly long" pay back period offered
by existing approaches. Based on random surveys
among users, it is found that energy saving
initiatives whose pay back period lasting over two
years is seldom considered. Businesses having long
operdating hours are most motivated to undertake
energy management programs because they can
recoup their upfront investment fast and achieve
substantial longterm saving in energy costs.

ERFRA4): BREEBEIAE
THLRBERAEMHENER  SENRERZERARS
EREZE%  BRIREBRGEHMEHEE « &5 7 #420-25%
BENRAX - BEMETHES  AEEERHBHRSENES
REAMEBBES  MBERS TEH100REE - T8
FEFREBIEZMHEERLMZESHESR  BAEERERE
BEEBAARNLEBRUEEATMLMN10%  SENRBE
B ZZARER-

AUERARTFNEHRAMESR
CEIEEXRSSUDNEATRR  FEYHINEMNOX ER
REFBNE  BAMBKRE-EAENDEAY (BRI -
RBHHIFEXFA  FAOAHEEMENHREREEEH
RARRES N MEEHMERSHEARNEERAEBLE
ERE RV - BB M FITET UR R E U R R — R R
RESH MAZEETRMECFETHNEERERX -



Lighting Retrofits
[ 3t & TR IR BA B RE 75 3R

According to the in-house assessment conducted
by energy auditors of Hong Kong Productivity
Council, it is found that the most cost-effective
strategy is to combine two or more of the four
options outlined in the previous section. The
synergy generated by the combined use of
energy efficient lighting products can always
produce amazing effects and, in some instances,
even enable de-lamping to take place without
downgrading the existing level of lighting quality.
Under these circumstances, energy saving rates
ranging between 33% and 67%, are easily
attainable.

Many may wonder why such huge savings can
be achieved. The main reason is that new
initiatives exploit the poor dtfilization and
maintenance factors of the existing lighting fixture
including low lumen efficacy, rapid lumen
depreciation and unsatisfactory light output ratio.

Case Analysis
Based on HKPC computations, different
combinations of the aforementioned available
options offer varied saving rates and hence pay
back period. What follows is an account of three
scenarios accompanied by a cost-benefit analysis
based on a descending order.

Hong Kong
Productivity Council

BEREEEORER

13

RIRAEFBHIGERBE ARG - REAEFREAHEER
B RENUBES LENEERAR  RELHTHHREY
M EPELBREZAUMBRIBRVBERE  MARE
FAZNMBEMBARGESR - FREHELES » Bkl
ERH33%EMEET% + M EHIT LI FEEE - HIPEIFE D
ALK IEREAE ©

REAHEFTPEHER  EERABETHET - AEHES
FR G AUXEIERSERBAREANMNLUERENEER
B SFRESAY - HEREMNEARER  UMRREFFTUE
FIJEREROLEZE o

E 3o
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Scenario A: Energy Saving Target 60%
HEEXRAE (A): HREEW60%

(Option 1 + Option 2 + Option 3)

[7 R(1)+2)+(3)4 & ]

Basic Facts EHIME

Nature of Operation & EHE Garment Factory #f T i
Location 1R85 Dongguan #&

No. of Lamps BEHE 20,000

Lamp Model #EEE 4' conventional fluorescent lamp
Ei@IREE

Llamp Waoit BETH 36W

Ballast Watt 8 58 W8 12w

Installation method ZE&X |Mounted in pairs over work stations
MR LiR - BEHT

Tariff BH(FE) $0.8/KWh

Operating Hours § X & {EFEH 24 hours (/hE)

Procedures B{TIEFF:

Step (1): Option 2 + Option 3 (EZ+E=ZFHFE)
Use an unconventional reflector and an
extra bright fluorescent lamp to replace
the existing pair to achieve 50% direct
savings in lamp power consumption.
Option 1 (E—XHFHH)

Use an electronic ballast to replace the
two electromagnetic ballasts to achieve
92% saving in ballast power
consumption.

FIRMFERSHEERSE  RE—RIFETSE N
1B BRREEMIR  E@BEAES0% °

B=P: FA-HNEFRARFHRREMUEBARHRLL
FREEEHER2% °

Overall Saving in System Power
FERRARIEETRENNR

Consumption

Original set up
T A i $&
(2 x 36W standard
18 lamp)
(M R3BWEIETA X &)

Proposed Energy Saving Solution
i REALTE
(1 x 36W extra bright lamp +
1 electronic ballast + reflector)
(—HREREE +ETARS

+ EHMERSER)

Power Consumptfion
bi_/' Lamp T2W (2 x 36W)
BESHRN

Power Consumption
by ballast 24W (2 x 12W)
HEEEARY
System Power
RHELARRYN
Net Saving in Power|
e B
Total Annual Saving

36W (50% saving)

2W (92% saving)

W 38W (60% saving)

BEFEEH

Cost Benefit and Pay Back Analysis
BENEREEEF S

Reflector Total cost|Annual|Pay back
cos E(A+B |Saving| period
+C+D) R ©)
WA | GEB =E/F
HEH| ExEM
5302 $406 |9 months

Conclusion #i:

The factory owner invests $3.02 million (10,000 x
$302) to conduct an overhaul of the lighting
systern and the invested amount will be recouped
in 9 months. Starting from the tenth month, he will
enjoy a monthly saving of $338,000 or an annual
saving of $4.06 million. In 10 years, he saves
$40.6 million.

ITHERE#HE THBES3025($302 X of 10,000E)KeiEE
BREBEES  RESHETEIBEANSEHEY - BE10EAH
4 - § ATEI&$338,000EHE - §FESES406E - +EAH
#i#&$4,060% °




Scenario B: Energy Saving Target 50%
HEERAE (B): HREEM50%

(Option 2 + Option 3)

[ £ (2)+(3)4& & T K]

An electronics factory in Shenzhen with 12,000
pieces of 36W fluorescent lamps operating in an
air conditioned setting. To avoid electro-magnetic

interference, electronic ballast is not recommended.

RY—REFBRELRET12,000R36WEE » THEH BT
BEREFRARFRVEHBEAREESELETE  KARTHE
KA °

Basic Facts EFHE

Nature of Operation
BEER BFILH

Location #hE Shenzhen #i#l

No. of Lamps BEH S 12,000

4'conventional
fluorescent lamp
TEAREE

Lamp Walt BER® 36W

Ballast Watt  £8i 78 FLE&{ 12W

Installation method Medhied I BOs ©yr
St production lines

i WEER, SEDH
Operating Hours SXEERE | 24 hours (/hE)
Air_conditioning ZFHEE Yes % HE#
Coefficient of
Performance (COP) 4
EHAMERE
Tariff §EEH

Electronic Factory

Lamp Model ®BEEE

$0.8/KWh

Procedure B{TEF:

Replace two conventional lamps by an exira
bright lamp with a high reflectance "single lamp
reflector”. No electrical technician is required.
FIABRTORE Eesde EEERRSHE]  BRE
EMREBEETHEINIT -

Overall Saving in Sysiem Power Consumption
FRERGETRERNR

Criginal set up
AR
(2 x 36W standard
T8 lamp)
(FHRIBWEBATEAE)

Proposed Energy Saving Solution
R RERL IS
(1 x 36W extra bright lamp +
single lamp reflector)

(—HBWH RS E +EEE )

Power Consumption
by Lamp

72W (2 x 36W)

36W (50% saving)

BERALN
Power Consumpfion
by ballast
MRBEARY
System Power

24W (2 x 12W) 12W (50% saving)

6W 48W (50% saving)

| R AT

Direct Saving (due
to de-lamping)
HEEBAY
(B § )

Indirect Saving due
to decrease in
cooling load =
Direct saving /COP
MiELEERM(EEE
4, DEaWEERER)
| Total Power Saving
EHEEELY

Total Annual Saving
BEFHEEH

48W

Cost Benefit and Pay Back Analysis
BENEREABF IR

Amount | Pay back
Saving (E)| period
BaEF (D/E)
! HEE ] 2 i)
Unit_Price 5420 4.9 _months

Conclusion #5ii:

The pay back period is shorter than that
achieved in Scenario A for two reasons. One is
the smaller amount of upfront investment and the
other is the windfall benefit because of the
decrease in cooling load due to the retirement
of 6,000 heat-generating lamps.

The factory owner benefits from both direct saving
fromm the retirement of half of the existing lamps
and indirect saving from the reduced load of the
dir-conditioning system The investment for replacing
6,000 lamps is merely $1,032,000 and he can
recover the invested amount within 5 months.
Starting from the sixth month, he begins to enjoy
a monthly saving of $210,000 or an annual
saving of $2.52 million. In 10 years, he saves
$25.2 million.

EEPLAEHE (A) B EPEMARE  E—2#H&
AEHBM  HZZEBKIET6,000/REE - MEMD TH
Hig ERZAAWAR BEBREATER RIERET
$1,032,000 AEEAEBSEEX  FREAEME SAHE
$218 - BI—F8i#& $252® - +HF S HH#E $2520%




Scenario C: Energy Saving Target 37.5%
HEEXRAE (C): MAEBM37.5%

(Option 1 + Option 2)

[FR(1)+(2)& & M AX]

Basic Facts EMMEE

Nature of Operation Bank

EEREE R1T

Location HiEh Hong Kong &i#

6,000 (2 in each
luminaire)
(BABEE2REBIREE)
4'conventional
fluorescent lamp

No. of Lamps BESE

Lamp Model BEEE

EEIAREBE
Lamp Watt BER® 36W
Ballast (Electromagnetic) 1oW
R
Installation method Celling monied
Gt recessed mounted
luminaire (XTEREEEE)
g;e;};ng;ours RELYESE 3,500 hours (/ME)
Air_conditioning ZEFKE | Yes
Coefficient of Performance 4
(COP) Z#HIEZRH
Tariff SEE8® $1.0/KWh

Procedure HAITRE:

Change T8 lamps into T5 lamps with the aid of a
refrofit adaptor affixed to the lamp-base. The
gadget is designed to help converted T8 lamps
info T5 lamps without having to replace the
ballast or luminaire. This is a very cost-effective
method to switch to T5 system.

FIATH LN ARTEEREITHEENMB T FRAHF
ARBERTSERRIF  BIEMTAEL - SRARKE
BEETOMBHRERR ©
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Overall Saving in System Power Consumption

EREARRERRENER

Original set up Proposed Energy Saving Solution
FRE#E MRS
(2 x 36W (15 lamp + retrofit adaptor)
conventional lamps) | (—RTSHREE + HRRGE)
(MIRIEWEIBTELE)
Power Consumption
by Lamp T2W (2 x 36W) 56W (2 x 28W)
EEREARY
Power Consumption
by ballast 24W (2 x 12W) AW (2 x 2W)
HESHARLY
T;:';m";e: Houe 96W 60W (37.5% saving)
Net direct saving
per luminaire 36W
BHESEEREY
Indirect Saving
(Direct Saving/COP) W
PHEEENLCEEREN
Total Power Saving A5W
EHEAEEY
Cost Benefit and Pay Back Analysis
BREHESRVFEESIR
Retrofit 15 Lamp| Labor| Total Total Pay back
adaptor & cost cost | cost annual period
ballast cost (A) (B) (C) | (D) | saving per R
WMEET T5EE | I# |@m&|luminaire (E)| = DJE
AFED B S GHEREEE| ExEM
Unit Price $120 $30 $10 | $140 $157.5 24 months
|Total_Price| $240 560 $20 | $320

Conclusion #5i&:

The bank spends $960,000 fo upgrade the T8
lighting system to T5 system and achieves an
annual saving of $472,500. As there is no
de-lamping happening, the pay back period is
around two years and is the longest among the
three scenarios. If original T6 electronic ballast is
used, the material and installation costs would be
double and the payback period would be
prolonged to over 4 years.

SRITIETICRIBRTSRMRS B THHNTSRERRK - B
FHMAETS472,000EE  ARAFRHLBGEHE - AtEEH
MB2F > RZBESHRP  OFHERM—E - EREFR

SMTHBE YRNIEMAHEEE  OAPRETERES
FUE




Efficiency Enhancement in New/Renovation Projects

mAEAMEHEEERRATIREAR"

Owner-occupiers have long been conscious about
the energy bills of their buildings. Today, even
corporate tenants are getting conscious about
energy costs for the premises they are leasing,
particularly those with long leases. They have
started demanding their facility managers or
building services engineers to look into all
possible opportunities that can help reduce their
energy costs.

The mindset of lighting designers is shaped by
their professional fraining and work experience.
Self-motivated designers tend to update themselves
with the most contemporary lighting products in
the world market. In lighting, conscious designers
have started sourcing energy efficient luminaires
for them to be used in renovation works or new
projects.

With the advent of innovative energy efficient
lighting products, manufacturers are cashing in on
the energy conservation trends prevailing in the
business sector. Their designers have started
infegrating energy efficient gadgets available in
the market and target them to open-minded or
aggressive users.

Instead of focusing on competitive prices they
position themselves as Original Design
Manufacturer (ODM) or even Original Brand
Manufacturer (OBM) and ask for a premium price
in return for saving capability of up to 60%.
Besides the popular light fittings for offices,
factories and retfail outlets, they are also tapping
a niche in the HID lamp and task lighting
products market. They are combining the use of
electronic ballast, T5 High Output (HO) lamps, LED
lamps, CDM-T lamps, extra long life fluorescent
lamp and top performing non-metal reflectors to
create a brand new series of powerful luminaires
which are deemed the most economical in term
of maintenance costs and least expensive in
terms of energy cosis. One of the growing
popular models in the Asia Pacific region is Super
Saving LEJ Luminaires Series, which offer up to
60% reduction in power consumption when
compared with conventional models. Below are
two self-explanatory examples illustrating the long
term saving potential of high efficient luminaires.

MEBRRE-—BEURBEBEMIBECWENERFAXZ -
5 HAARMEMXRE CREEEASNERMAX
AHEBRXIBETRANEX WMELERECHAEACHYE
BAREEEAR  B—UMECRRMZEBE R -

PR RAAR AT EMAG B M X 1 13 =t B S AR TR ERFRT R
PR - ERA R B B HIGHE A FABUTE LRRE
ARG EBNER  RRFENERFERBNITE SN
RIESERVENER  EREHMFLORARE L 2
BERREBESAYEMADERE  {RTHEEIRX -

RUEEMNAERE  ATHEEISFZXRE D ERERMZA S
ARE . MAECHETS LEXEROGHBAER - Bt
fitMARE  EEBRERYAHEOHT—KEEER -

E-HAEESWHEANKAER  EEIEECHENL  RER
RERFEES (ODMIMMEZARRMEER (OBM) -
FIMFLAEHAESEC% MAIBEARG  stHAMRAMEE
ERMAR  USHRTHHERUERERHE  RBRAZ0E
o

BT EHE — MM TRMTEEMNRBATEN  ©MFE
ENBERHDERATHNERBRESR  EPELYHTA
AHERTENEFELSR PBREFGEE  HYPHT5HO)E
Jei# - LEDSHE » COM-TARE - SHEEFEBRHBFFE
AEH—-RBRER  BRNEEEREARMERRFST - UL
EREMHEENERER ZTKMMEERBRITHEP—K
BUELEERE  HELEJBRMEEBRT -

HEpRES s - R BANERERATEC% UTMETRHE
PHRRGIFHAT S HREERE T T REX BB -




Case 1: Lighting Retrofits At An Air Cargo Terminal
Bf(—): FE-FREREANRARKENRIRE

Nature of Operation
BEEE

Air Cargo Terminal
LS R

Location hE:

Hong Kong International Airport 7 i 552 i i

Annual operating hours
BREEEN

8,760 (365 x 24)

Bulk User Tariff ($/KWH)
| ABBEPERGE)

0.65

Lighting Configuration
HEsE

Original Design
Rk At

Lighting Retrofits
EER

Luminaire Model
BRI

Metal Halide Lamp
1] % 12
(wrapped in a spherical
acrylic diffuser)
(RESMMRFEMRER)

SS-LEJ 58W-2WP (2 x 58W
fluorescent lamps
mounted in clear

dustproof polycarbonate

case)
(5 B 3 58 9 2R 58V 32
ToEETILE R &3)

Number of Lamps
R

2,700

2,700

Lamp Watt
BERY

250

116

Ballast Watt
HEETE

50

4

Systemn Power
RIELBAEY

300

120 (80% less)

Annual Power
Consumption (KWh)
EEBRAEN

7.10 million

2.84 million

Energy Costs (HK$)
BEEERE

4.6 million

1.8 million (60% less)

Annual Savings (A)
BHHEEER

2.8 million

Cosfs of Refrofifs (B)
REEMAE

2.5 million

Pay Back Period (B/fA)
mAR

10.7 months

Savings In 10-year
THENAEEHR

$28 million

Case 2: Light Fittings in a

EBH(Z): wRBEEHRARKE

New Production Plant

Nature of Operation
BEEE

Electronics ®&F &

Location B

Shenzhen FE4I

Annual operating hours
BEEBESEH

8,760 (365 x 24)

Local Tarlff ($/KWH)
EihEREE)

0.85

Lighting Configuration
RUAERE

Original Design
TR A R

Super Saving Luminaire
il R FR A A A8

Number of Lamps
BENE

10,000

5,000

Lamp Watt BEEH

T2W (2 x 36W)

36W

Ballast Watt i B8

24W_(2 X12W)

2W

Systemn Power
ERLARE

96W

3BW (60% less)

Annual Power
Consumption (KWh)
2ERATH

4.2 million

1.66 million

Energy Costs (HK$)
HBEMETRX

3.57 million

1.41 million (60% less)

Annual Savings (A)
BHAEE#

2.16 million

Initial investment (B)
— KRR

1.5 million

Pay Back Period (B/A)
Bl %1

8.3 months

Savings in 10-year
+ENEEERE

$21.6 million

To Change or Not to Change: A Challenge of
Mindset:

Advancement in technologies has brought about
breakthroughs in the design and energy efficiency
of lighting products. Cost conscious users are
usually the first who will be benefited because
they are fully aware of the long term savings of
energy efficient electrical appliances. From the
choice of a particular type of lamp to the
choice of a reflector lies the wisdom of a smart
user. It is crucial to recognize the importance of
maintaining long term performance of a lighting
fixture before one makes a decision.

As long as users adopt an open mind and
remain receptive to new ideas, they stand to
benefit substantially from the power of
technological innovation and human credtivity.

The principles laid out in this booklet are simple
and straight forward. The most difficult part in
reaping the benefits of innovation is nothing but
the mindset of the users — to change or not to
change.
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