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Introduction I

# In the interest of long-term sustainable development,
the HKSAR Government has promulgated a no, of
majar policy objectives on improving the
emvironment of HE.

» Energy Efficiency Office (EEO) of EMSD is actively
exploning means to reduce energy consumption via

% series of initiatives.

. » One of the initiatives is to investigate new and
innavative energy efficient equipment and :
technologies for use in building services engineering.

J- . ® Investigation covers equipment and systems for

K lighting, air conditioning & vertical transportation,
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» In 1995, EEO obtained $6M to carry out a 3-
year Pilot Energy Management Opportunities
{EMO) Implementation Programme (Phase 1).

# Phase 1 programme completed in 1993 with
successful implementation of electronic ballasts,
variable speed drives, high efficient motars,
demand control AC system, etc. in
Government buildings.

Intro duction l

- » Related project reparts,
application guides and
information pamphlets for these
equipment were published &
some equipment were also
included in DSM programme
aperating by the power
. companies. - il

# Phase 2 programme ($&6M 1999- . -.;:.r :
2001 and $3M 2001-2002) are in .. -
progress with focus on the -
i application of innovative energy &
i'i 2 efficient equipment for pilot EMO
i projects in Government buildings
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Introduction [

Rough proportion of electricity consumption
in a commercial building
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% Energy Saving Opportunities in Lighting |
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# ., Opportunities for energy saving in lighting
y include:

# Use of more energy efficient light sources & lamps

# Use of electronic ballasts instead of magnetic ballasts
as lighting control gear

# Use of maore efficient luminaire reflectors and louvers

» Dim down artificial lighting to eptimise daylight
utilization

# Use of occupancy sensors to switch off or dim down
lighting in unoccupied areas

‘* . » Intelligent lighting control systern, e.g. DAL
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Classification of Lamps:

0 Incandescent Lamps - Tungsten
Filament Lamps & Tungsten
Halogen Lamps

[l Gas Discharge Larps - High
Pressure Mercury Lamps, Low
Pressure hMercury, High Pressure
Sodium & Low Pressure Sodium

3 others: Induction, LED &

Ii Sulphur Lamps

fwerage efficacy {LumensAWatt) of various light
saufees;

O Tungsten Lamp - 15 ImAd

{1 High Pressure Mercury Lamp - 40 ta 60 Imit
O Fluarescent Lamp - 64 10 100 ImdAd

O Metal Halide - 70 to S0 ImAW

{1 High Pressure Sodium - 90 to 125 Imw

O Low Pressure Sodium - 120 to 200 ImA
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Colour Temperature of Lamps
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Colour Rendering
The colour rendering index
(Ra) represents colour
rendition of the lamp. A
value closer to 100 shows
that a colour can be seen
more naturally. Most
commercial building use
B0<Ra<B0
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Fluorescent lamps are
basically low pressure =
mercury lamps I g m?

Lamp Labelling
F = Fluorescent T
T = Tubdlar lamp shape
8 = lamp diameter in 1/2 Inch increment
e.g. T5=58inch = 16 mm
TB = 8 inch = 1.0 inch = 26 mm
T10= 108 Inch = 1,25 inch
T12 = 128 inch = 1.5 inch = 3B mm
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" Fluarescent lamps, T12, T10 & T8, have long be used as

" energy efficient lamps for general lighting

Mew generation of TS fluerescent lamps with 16mm dia. &
G5 base has recently been developed for improved efficient

’Energy El:'ficif.:aﬁg_h.t-ggl[mes I

Typical lamp wattage of T5 lamps is tabulated below as
compared with their T12 & T8 counterparts

- Major Benefits of TS Fluorescent Lamps:

» Saying in power & energy consumption thraugh
improved efficacy {e.g. 28W T5 = 36W T8 = 40W T12 H

» Emvircnmental Friendly - use less glass, less mercury &
package material

» Enables use of simmer, neater luminaires to suit metric
grid ceiling

# Longer lamp life - over 15000 hours with electranic
ballast

» Reduce storage space & transpartation cosis

{100 ImAW) & performance Narinal f T T8 | TeSwmekrd | TS High Outous |
0 _Lamo Lenethy {Fum Shorter)]  Version |
L Gomm 20y | AW AW
L 0mm | - W uw 30
0| 1200mm | amw T A ] sy
|15 | 6sw S W STNHON
_ o L 1600mm | TSW Y = =
11 ) mmreE e i i luu-ﬂ:;sn_
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*r—f TS lamp is optimized for termperature conditians as
13- expected within a luminaire {Le. 35C)

{ Free: Harring Lumireas Uheped of T3 & T8 Lasxgm sgieid Arbeend.
Teopirature
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& Compact Fluorescent Lamps - The Development Trend
is also toward miniaturisation,

« In Hang Kong, the contral is under Energy Efficiency
Labelling Schemea

i Energy Efficient Light Sources |

f e Electronic Light Source - Light Emitting Diode (LED)
# # Efficacy of LED in 2001 (keep improving rapidly):
approx. 20 = 30 ImAW  red forange
approx. 3- 5ImAW  blue
ol approx. 15 - 20 Im/\W green

i approx. 10— 15 Im/W  white
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e fa: 75-80 ;
# Colour Temp.: 4000K 58

F

# 5MD (Surface
Mounted Diode)
LED

# COB {Chip on
Board)
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“# COB LED Technalogy — dice assembled directly on the PC-
beard {Mare light on small area, longer life & higher
efficiency via lower temperature)

i
T
%1_* of specific benefits,

& # Range of Colours

. ' _Energy Efficient [.i;ghf Sﬂﬁ.ﬁ-’;q
% LED will enter lighting market soon because

=i = Long life, maintenance free (up to 100,000 hours)
; » Operates on safety extra-low valtage {12V & 24V)
5 e Mercury free, ne UV or IR radiation
*‘ # Resistance against vibrations
“ » Point sources — flexible design

» Flat light source (SMD, COB)

= Full Dirming
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# Market segments in LED lighting (EEC will
investigate closely for possible pilot projects):
» General lighting for commercial & residential
« Effect lighting {colours, dimming)
« Spedcial luminaires {maintenance free, safety)
+ Flat fittings {surface-mounted, furniture_..)

Energy Efficient Ligh-{'}ng Ballasts I

Electromagnetic

Electronic ..

l

» Signalling
» Traffic lights
" Di isi = ;
i » Displays, advertising . . Digital Dimmable
1% i » Direction Signs Ig{f &
Doty « Emergency lighting Ay
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| Energy Efficient Lighting Ballasts |

# Functions of Ballast for Fluarescent Lamps
« Supplies controlled power to heat lamp
electrades
= Supplies starting voltage to ionise lamp gas
and create electron discharge stream
hetween electrodes

» Limits current and controls power to the
lamp for proper operation

W TES [T Ene

Conventional control gear for fluorescent
lamp includes magnetic ballast, starter switch
& power factor correction capacitor, and
consumes high porticn of power to operate
(typical @ 11W)
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Conventional Ballast Circuit

= Marmally, 1
conventional ballast
is used for 1 lamp
anly

+ 2 180N TS lamps
could be aperated
in series via 36W

[Enﬂgy Effiu:ien.t“ﬁghting Eallasts !

Eleclronic Ballasts

Ballast
controller

Tilter for

. Cimvertee Gonerating Lanup
conventional ballast ; interferance ACDC HF cantraller
H3 Suppresaion
oy
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Electronic Ballast Circuit

+5ample shows one
ballast for 1 lamp

# Circuit could be one
ballast for 1 lamp, 2
lamps, 3 lamps or even 4
lamps

: High frequency

| Energy Efficient Lighting Ballasts |

Elecironic Ballasts
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operation of lamp it

increases lamp life by:

#reducing load on lamp
electrodes {lass S B h
h|al:ker'ling} oot ot~ mij. T @
#reducing graying of

. fluorescent material
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Electronic Ballasts

Electronic ballast designed to [EC 60928 & 60929
are wel| developed nowadays & have widely been
used for replacing canventicnal ballasts in
flucrescent [uminaires

Basic Requirerants for High Perfarmance Criteria ©

=Ma visible flicker

=Law lamp current crest factar (LCCF)

«Law total harmonic distortion (THO)

=High power factor

B T ENSS

Energy Efficient Lighting Ballasts |
" Other Types of Electronic Ballasts Available:

» Dimmable electrenic ballasts using 0 - 10V d.c.
analogue signal
« Digital dimmakle & DAL electranic ballasts

» Electronic ballasts far nen-integrated Compact
Flucrescent Lamps (CFL)

# Electronic ballasts for High Intensity Discharge (HID}
lamps

» Integrated Electronic Ballast with Emergency Powser
Pack

maTRE s

. # Basic Luminaire Design:

« Optical contrel is an impertant element in efficlent
luminaire design

« Purpose of optical design Is to redirect light from bare
lamp te area in needed & to reduce glare

# Comman types of optical contral include opal diffusers,
prismatic contrallers & parabelic reflectors

« In modemn offices, luminaires designed to CIBSE LG3
Cat. 2 are normally specified to minimize reflective glare
an computer monitars

ERIE I ENGD
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Farabaolic Reflector &
Tuminaires wilh Cat. 1l Luminaire
Prismatic Controllers

' » Inmodern offices, luminaires

[fnergy Efficient I_uminaﬂe_i]

. ® For T8 luminaire, the meast

effective means of aptical control
is parabolic reflection

i
# A5 T5 lamp is much doser to a X ;?' i
linear line soures, optical contral T
in parabolic reflectar is more
precise and efficient

designed to CIBSE LG3 Cat, 2 are
normally specifled to minimizez
raflective glare cn computer
monitors

maIEE s
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Energy Efficient Luminaires]

2 | Typical T5 Luminalre designed te CIBSE LG3 Cat, Il with 65
degree cut off angle

| Energy Efficient Lighﬁﬂguauutml I

. ® Automatic dimming contral of flucrescent lamp using
analegue technology and electronic ballast has lang been
used in commercial lighting

# |t was not popular because of high equipment cost
{separate sensors, contrallers & lighting control modulos)
B wiring cost (dc control cables)

% # New development in digital control technology has
greatly reduced equipment & wiring cost

» [ntelligent digital lighting contral with integrated sensors
B 1o detect daylight and occupancy is also available to
e - enhance energy saving in T5 lighting system

)
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» Phase cantral was the earliest form af dimming
flugrescent lamps by reducing inputfoutput power of
ballasts {magnetic type) ]

= With the evalution of HF electronic ballasts, analogue
dimming was the first attempt to dim lamps more
accurately by using an independent bus line

& A 1-10Y DC signal sent along a ELV bus to ballast
changed its output frequency te lamp for dimming

# Potentiometer could also be placed into the drcuit &
vary output signal generated by ballast

» Analogue dimming became popular during late 0¢ and
aarly 90", but was limited in aceuracy & applications

[Energ}r Efficient Lighting Cunt;a]

- e Analogue Dimming: 1-10V Systemn

» Imprecise 0.1V = 1% {Minimum level normally 10%)
» Yoltage drop over long distance makes inaccuracies

» Praportional scale not reflecting true sensitivity of
human eye human

-
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| Energy Efficient Lighting Control |

. Digital Dimming

» Micro-processars nowadays evolved into computers to
perform many functicn at tremendaus speed

« The increase wse of network languages such as LON, EIB
C-bus ete., all made use af the power of processors

» Analogue technology in lighting centrol is to =end a
signal to switch or a voltage to regulate lighting level

» Digital works on numbers, send the data bit far the
leviel required mare acourately & OMAOFF commend if
NECESSATY

[Eﬁer_g}r Efficient I.:ighting“{'.'nnl-ml]

* Ta achieve smooth dimming, a logarithmic scale
(127logi%e3+1) is used in digital dimming to reflect true
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# Digital Dimming
» Data is biased towards the lower end of the scale to
imprave perceived dimming quality

= [Yigital signal simply gives the lighting level {1 to 255) ]
recjuired & itis up to the controllzble ballast to interpret
the signal which Is able to do

« Contral of ballasts is by a 2 wire bus
+ Multi-point contrel anywhere zlong the bus
w» Bus voltage is 12 & universal polarity

| Euergy Effic.rént nghtmg CnntmI]

. #Digital Dimmable Ballast

# Precise commands

» Switching via digital signal =
= Disturbance free g
» Polarity free ins

s All ballasts recei

L BT H ]
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} t. Typical equipment for intelligent digital contral

'Energ}r Efficient Lighti.ﬁg CDI‘[[IDI]

usmg Digital Serial Interface (D51} {(BHESITHORE
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o DAL (INESETERAE I IR ) is a new industrial
standard to lighting control system

» DALl protocol {amendment to IEC929) has been adopted

as new standard by major ballast manufacturers (Helvar,
Philips, Gsram, Tridonic, Trilux, Vs etc,)

i = Asdedicated communication interface for contral of

lighting system, DAL enables sophisticated control with
increased flexibility and reduced installation casts

+ DAL digital control signal used to control electronic
ballasts, relays & sensors belonging to the system

i # Each system components has its own device-specific

addrass for individual device control

mETAE ] emso
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& Main differences between DAL & building
automation buses:

» DALl systern hias a limited system size (64 addresses)

» DALl is meant anly far communication in lighting
systerns and BMS includes other functional contrel as
weell (HVAC, security, fire services, ete.)

» BBS normally has unlimited expansion possibilities,
which DALl does nat have

» DALl system is not competing against BMS, itis only
complementing them through an Interface

[T 5 {1
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Pilot Energy Efficient Lighting Projects |

# Pilat T5 Lighting Project at Arsenal House

# Arsenal House is the 1st TS pilat lighting project of
EED in early 2000

» The project imvolved replacement of 320 sets 3x1 84/
T8 lurninaires (with magnetic ballasts) with new
3x 1AW TS luminaires at 27/F

# MNew luminaire complete with 3x14W electronic

ballast & double parabalic reflectors designed to
CIBSE LG3 Cat.ll

Pilot Energy Efficient Lighting Projects ]

20d Ax1EW TE Lumiraira

Ligliling Layout at Z7E,
Arsenal House
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[P]lﬂl Energy Efficient Lighting Projects I

1% | Electrical parameters of the old 3x18W T8 luminaire

| Current

| i Voltage
Frequency | 43.99 | RM5 123.4 | 0.754
Penwer | Peak 337 [ 1095
| w a0 | OC offset | 0.2 -0.02
Wl 16B |C.F 14 1.45
var 142 THD Rms 223 8.80
|| Peak W 2a4 THD Fund | 2.29 8.54
Phase salag HRMS 5.0 0.66
i | Tatal e 1.53 KFactor e e o AR
. | beF 0.53

'Pilot Energy Efficient Lighting Prujects.]

Electrical parameters of the new 3x14W TS5 luminaire

| | |'l-'l:-|t,a_gg | Curnent
Freguency | 49.94 | ArS | 2218 |azz
Power [ | Peak | 3085 0.316

A3 0C Offset | 0.0 0.03

] [ T [Tl | 1.44

? | THOBms .60

a3 THD Fured B.63

_lead - HRMS (AR L

0.59 KFactar 1.1%

.99
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[ Pilot Energy Efficient Lighting Projocts ]

| Pilot Encrgy Efficient Lighting I’rnjects]
Summary Table of the TS Lighting Retrofit

| Esiling T8 Vw15 Lighting % Change
| Current waveform of old Current waveform of new | Ughting Syzsem System
318N T8 luminaire 31 TS luminaire ik |
Activn Faveer ) smkw 16 kw e
Current Currant e e e e e
o 50 Fewiar Epctar 0,53 1K) U
W 15 i THO. 11% B4t T
S A g =, L . | < e
g Ve TERE T ETENTE 25 LSSARSINOLILATSE Apparent Fower S8 kva 6.2 kv - G0%
| ey T L]
al 3 | S
siisee 30 mies | werage Numinance 450 luz 600 luz +33%
[’&4 | Unhtng Fower Tanwmd | 18w 109
: . [Densiy
BRTER D £ HETHR I EAsD




Pilot Energy Efficient Lighting Projects |

Mew 2x28W TS Luminaires installed at EFB
Offices at Cifibank Plaza

Pilot Energy Efficient Lighting Projects |

# The new HQG for Environmental & Foad Bureau (EFB) was
# selected for the 2nd pilot project for T5 lighting

| # The project invohed replacement of about 500 sets
2x36W T3 luminaires {with magnetic ballasts) with new
Z2BW TS luminaires

55w The new air-handling luminaire completed with Zx28W
electranic ballast & double parabolic reflectors designed
to CIBSE LiG2 Catll

. Electranic ballasts used were fixed type for open plan
office and dimmable type with integrated sensors for
executive offices at perimeter zones

55 AT EE B IND
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Electrical parameters of the old 2x36W T8 luminaire

| Voltape  |Current

"Pilot Energ.}r E;'.Ff.ic.i_e-nt Lighting I’rnjectsJ

Electrical parameters of the naw 228N TS luminaire

Yaltuge Current

Freg ¥ ;’-]Qd |RMaS 2354 [FEET] Frequency  [5i13 [N 2350 254
Pavwer = IPenk EIERT [T Power Peak EIEK] [EE]
w a8 e C3Fen 0.0 -G W Gl L DiTse |-0.1 -0.03
VA 110 Cresl 150 141 VA 64 Crest 1.4 1.53
war |46 THD Rms [2.67 3340 var ] THD Rms [2.71 13.70
Peal W [213 THD Fund|2.67 13.04 Ponle W 134 THD Fund|2.71 13.83
Pliase g 25y |HRMS 6.0 JL.1o Phose 15" lead  [HRMS 6.1 (RIS
Total PF 0,39 K Factor 355 Tuotal PI7 0.95 KEneror 1.52 b
[DEF 0,90 nEF .03
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[Pilut Energy Efficient Lighting ije-:ts] Pilot Energy Efficient Lighting Projects ]
Summary table for the pilot project
- Cumentwaveformafold  Surrent waveform of new T GatgT | HewTs % Charge |
: .|-: 2x36W T8 [uminaire 2x2BW T5 luminalre Lighting ystem | Lightny System i
i Current Current nclive Powes (kW) | 3akW | 23 kw S3E% |
10 oy Pawar Factor 0,88 0gs | e 1%
5| e I P I Ceswiin o jo
AT | Wl e T AT (e e e T-H.D- 23% 0% | -56%
= ! T 255 14890240746 o Bt e = !
-5 [ 2.5.%%%@52 2.3 Stk Apparcnt Power 3B EVA kA | -39%
1 A0 : DeVA i B R e | S E——
=i miiec Ayeraga E00 Ty 700 lux +40%
 lluminance — —
Lighting Power 2T Wim? 17 Wim? =3T%
Diersity B
I s I e & anTEE s




[ Filot Energy Efficient Lighti.ng l’rujects]

“x # The ArchsD offlces at 35F, QGO was salected for the
i 3nd pilat praject for TS lighting with intelligent lighting
control

# The project involved replacement of 500 sets 1x36W T3
luminaires with new 1x28W TS luminaires {digital
dirmmable alectronic ballast)

# The optical contral of the new lumninaire uses anodised
aluminum parabalic reflectors designed to CIBSE LG3
Cat.ll

o # Luminaires were grouped in 4 for linking te an integrated

¢ detector for daylight & accupancy sensing

© » llluminance can also be programmed to suit indiidual : o

reguirement at each work station !&-\

i The existing 1x36W T3
300mmx1200mm recessed
" luminaire installed at QGO.

{ Lamp was operated by
magnetic ballast

§it E el T f TH] &7 mEIEE T e

[ Bilot Energy Efficient Lighting Projects | | Pilot Energy Efficient Lighting Projects |

i

ﬁ;& Electrical parameters of the old 1x36W T8 luminaire

- Yoltage Current

The new 1x28W TS Froquency  [49.94 RS 2350 0.244
300mme1200mm Cat. eak 3140 0,343
Il recessed luminaire 44 DC HEset 0.0 L3
installed at QGO. 35 Crest 1.3% 1.41

13 THID Rins 2057 2146
Lamp was operated by 1107 [THDFund _[2.67 290
dimmahle electronic 25 HEMS 6.0 1.10
ballast (1,82 KFacioe 3,53

!}: ED
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 Pilot Energy Efficient Lighting Projects | | Pilot Energy Efficient Lighting Projects |
i er
52 Electrical parameters of the new 1x28W T5 luminaire %_f;: Typical daily lighting load profile befare & after the retrofit
] Voliage  |Curront o : T i o o o B A L et
Frequency [50.13 RIS 2258 0.142 ) ; ;
Power Peak 316.0 0,217
W 30 DL Offset |01 -0,03
VA X Crest 1.4 1.53
Yar 10 THD Rms |2.71 13.70
Peak W G7 THL Fund|2.71 1383
Fhise 18 eacl  [HRMS i, 1 [ERE
& Total FF |0.95 EFactor .52
i [DPE 005 ;gjf‘-
ol e
#F ATy I Emsn o anTre T Enso




| Pilot ]"nergy Efficient Lighting Prn]EtEs]
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7@ summary table for the pilot TS project at QGO
: [ matingme | HewTs % Change
Lightirg Systern | Lighting .S.ysrem |

Aclive Power (kW) | 24w | 16 BkiMac) |33
Power Facter. | 0.89 095 +E6T%
THD. 3% 14% “39%
Apparent Power 27 kv, ET Y S B TT™}
LN { Gk |
Average 460 730 lux +50%
lluminance AR | :
Lighting Power 22 Wim? 13 Wim? -41%
Density (Max.)

&7 mmTie it enso

75 Lighting Retrofit at EEQ New Offices:

Existing 3x1EW T2 luminairas at
EED affice ckpansion

Neww 3x14W TS lurninaires installed
at new EED offices

& HEETR® L] [ND

legra!:ed SMART sensors were used in EEQ for
automatic lighting cantral

* They were used in Barrack Block Airpart Palice Station for
bath lighting & FCU cantral

| Inlegrated sensar
| | For daylight &

. |nccopancy
1 | detection
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2x2BW-TS luminaires installed at GPO

Pilot Energy Efficient Lighting Projects |

High Qutput TS Lighting System at East Kai Tak
Indoor Games Hall

wisting 43 nos. S0 betal
alide & 250W SOM High Bay

Fil WETERE ([ emso
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High Output TS Lighting System at East Kai Tak
Indoor Games Hall

FA ERETRE 1 im0

High Qutput T5 Lighting Systemn at East Kai Tak
Indoor Games Hall

Hew: 349w T5 Lighting
Eystemn

Enicting 4004 Metal Halidn &
2304 SON High Bay Lighting
Syziem

HRTEE I onso

lPi]ot Energy Efficient Lighting ije:ts] LPilot Energy Efficient Lighting mec-:fs]
é\-{ 3 High Dutput T5 Lighting System at East Kai Tak Indaar High Qutput TS Lighting System at East Kaj Tak Indear Sames Hall
& : Gares Halk Maasured Dala of 400W Metal Halide Lamp Current Wavefarm & Harmanies of 400W Matal Halida Lamp
2 _"': [ : | | !'l.l'ult,age | Cunent Current
& |Freeuency | SDHz DT 2204y 1304 Ip
Fower: g Peat ECE T i et e ) :
W 4500 DCOffet | 00 -0.03 4if =L e
- Wi 5054, Crest Fagier | 1.39 1,67 2 mSer
L v 122w |THDAm: | 2.30% 345% i
Foakw | am THD Fund | 2.30% 36.70% |
o |Phesa 14'lag [ WS SV |0sA Augs ! I
LTI L] e W
‘- iDPF 0.7 i | i T u]lIl“;u:tn ' n w e e
i3 ARTEN T euse 7 ARTEY [ omso

| Bilot Energy Efficient Lighting Projects |

High Cutput T5 Lighting System at East Kai Tak Indoor
Games Hall: Measured Data of 32400 TS Luminaire

[ | Woltape E'uumt_—l
Frequency | G0Hz RhS 10ay | DIzA |
Frwver: p Feak ) a03.5 1 ﬂ-u'!.m_
K 156w DC Offser | 00 0038
Tva 1SBVA | Crest Factor [ 139 141
ar Zver | THORms | 2.30% .60%
PeskW | 9EWY | THD Furd | 2.30% 2.70%
[Phase | elkad | R X 0.034
Total FE | 0an " kFactor 119

o Jogy ] | ]
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E‘g@f} High Dulput TS Lighting Systern at East Kal Tak Indoar Games Hall
k_k | Current Waveform & Harmonics of New 3xd8WW TS Luriinaire
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| Pilot Energy Efficient Lighting Projects |

High Crutput T5 Lighting System at East Kai Tak Indaor Gares
Hall: Energy performance of Existing HD & T5 Lighting Systems

|Filot Energy Efficient Lighting Projects |

High Qutput TS Lighting System at East Kai Tak
Indoor Games Hall (Qther Benefits):

Exesting HID Moz T5 % diference | :
\ghtg Lighting l = *Instant start up and restrict
e T ST e o 2 T *Flexible switching to suite games hall baoking
[ o] E SO | Sl AL *Less light depredation
Pewmcr Factor, 0a7 Q.85 + 2%
3 ) =Better colour temperature {closer to daylight)
Current THD 23.6% : A4.7% - B0% »Batter colour lEI'IdEliI'Ig indesx fRa = E{I}
Lighting Pawer | 26,3 ¥m? 13.3 Wit —a0% *Do not affect by voltage fluctuation
Crensity i nps
Fwerage o0 TED i =Suitable for emergency lighting with pawer pack
fuminance
Fl mEIES T enso 50 BRTET F emso

|Filot Energy Efficient Lighting Projects |

Wew 2xB0W High Gutput T5 Lighting System at
Kowloon Bay Indeor Games Hall {Existing HID Lighting)

L s ¥a) :us;r

Filot Energy Efficient Lighting Projects |

S e New Dasign of 2800 High Output T5 Lighting System
g7 at Kewloon Bay Indoor Games Hall (KEIGH) to suit
various functions:

« Lighting Class I: 750 lux for top-evel competition &
training at intemnational & national standard

= Lghting Class II: 500 lux for mid-level competition or
i highe=lavel training at regional level
3

+ Lighting Class Il; 300 lux for lew-level competition,
general training & recreation activitios, ete.

52 mm T [ EMED

Mew 2XBOW High Cutput TS Lighting System at
Kewloon Bay Indoor Garnes Hall (New Lighting Layeut)

- New High Dutput T5 Lighting System at Kowloon Bay
; Indaer Games Hall (DAL Lighting Control Schematic)

mmTan T Emso
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[PiIl}t Energ}r Efficient Lighting Pr;:ljects]

| Pilot Energy Efficient Lighting Projects |

Lighting Contral using Digital Addressable Lighting
Interface (DAL ;

Comparison of visual ervironment between existing
“i-%.  HID and new High Output TS Lighting System at

il

Kawloon Bay Indoer Games Hall

Jwitching group & different scenes setting are sot by
computer & operate by simple push buttons

&5 e G ensn £ MR IES [ emso

| Pilot Energy Efficient Lighting Pruj.égj

* Proposed electronic ballasts application far HID park
lighting {Anticipated saving 15%)

e
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T @rg}r Efficient HVAC Equipment & Sfétenir;]

5{/\3- In Hong Kang, mast 3-phase induction motors used

.. “%: Inbuildings are fitted to drive fans and pumps.

-\ ® Alr or water flow is elther constant velume or

% regulate by mechanical means, e.g. air vanesdampaers,
water by-pass valve, ate.

- # Mechanical volume comtrol adeds Ioss in the system

A and is energy inefflcient.

- ® As power required by fan or pump reduced

| proportlonally to the cube of the motor speed, the
application of ¥SD in volume flow control is more

anergy efficient, e.q. 20% speed reduction in motor
need 51% of the criginal power.

| Energy Efficient HVAC.Eqr.l.ipment & Systems }

4 f Fan/Pump Cube Law
P oh =
i

| Mator Engrgy Saving with Va0

v
(N
%
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Energy Efficient HVAC Equiprnen.t & S}rslit-z.n;]

# V5D is actually a frequency converter rectifying ac to
i dc and then modifies dcinto ac with variable
amplitude and

R EE T nsy

praieh R
"”q' | Energy Efficient HVAC Equipment & Systems |

be1a

=R TEE [ Enso
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% | Energy Efficient HVAC Equipment & Systems |

Conventional Constant Flow PAL
Primory Air—ngoding Ll

[L vt I msn

| Energy Efficient HVAC Equipment & SysteE}

5. @ Conventional fresh air supply in building is normally
aok:  fed via PAU at constant air volume at a rate of 10
e |itresfs per person,

« # PAL pre-treats & cools outdoor air from designed

temperature of 33 5C to 20-25C.

. # Constant FA disregarding the actual demand required

5 i5 8 great waste of energy.

- » Demand control on PAU using CO2 sensor & V5D
offer good oppartunity to save energy in AC spaces
with variable ar intermittent ocrupancy,

i ® COZ content of 1000 ppm |5 considered ideal

L. according to ASHRAE standard for IAQ

'..r},!

M RETEW ( tnso

I [l:_n;rgy Efficient HVAC Equipment & Systems ]

Typical Arrangement of variable flow PAL
using V5D & CO2 sensors

Erimnory Ay—reecing Uris

: Lf Enerﬁy Efficient HVAC Equipment & S}rsbemﬁ]

Conventianal Variable Air Volume (VAV) System
using Inlet Guide Vanes or Gutlet Damper

woeEie Al Yoluma (VAN Av-handing Un

5 auTERE I o

P smTiee [ o




. [Energ;; Efficient HVAC Equipment & Systemé ]

VAV Boxes,

48 damper,

. ® Common AC systems in commercial building are
Variable Ajr Veolume and Fan Cail Unit (FCUJ.

e Vay system consists Alr Handling Unit, air duct and

* Air volume flow depends on demand of coaling load
required via zone temperature sensar & VAV box

| % Pressure in air duct is used to requlate air valume flow.

" w Traditionally, inlet guide vanes or outlet damper in

© AHWY is used far volume contral.

# Instead, V3D could be employed to control flow more
ecanomically to save energy.

En&gy Efficient HVAC Equipment & Systems]

& Pressure Sensors
Vorianly

Typical Arrangement of VAV AHU using V5D

A Malume Tvay) Aie-bamgling Lnis
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.? [ Ene.rg}r Efficient HVAC Equifmmnt & ijsiémsl

using By-pass

Canventional Variable Chilled Water Flow Systam

mEINE [ s

conitral,

+ Chilled water flow to loads is nermally regulated
through by-pass valve controlled by differential

| pressure sensors.

|

" ® VSD could be used instead to control chilled water

- Tlow by varying speed of pump motor.

# The same differential pressure sensors in flow and
retum chilled water circuits could be used to contral

Wil

4 » Pumps far secondary chilled water clrcuit is nermally
(# sized to drculate chilled water at full eapadity.
.| ® Pump mator is running at full speed without speed

BTN I8 mso

Variable Chilled Water Flow System using WsD

—i

Frlags

Frimory Pumas

Typical Current Harmenic Distartion in VS0 withaut

filtering (THD = 100%)

Currant
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Lruzrg}r Efficient HVAC Eq;ljpment &-éysteﬂ:la

-?g; # Enerqy Effiriency Office carred out Yariable Speed Drives
®: (W30} pilot projects in the following government bui rdlngs

& Queensway G.0. — Pimary Alr-handling Unit (PAU) and
Chilled Water Circuit

: # Mong Kok G.0. - PAU and Varaal:l'e .ﬂur "..-'nlume (WA
_:-'-'ﬂ # Southarn Centre - PAU
%% w Harbour Building — PAU and vav
: # Tuen Mun 5,0, - Vay
g:’ | Revenue Tower - VAV
« Shatin Town Hall - VS0 Chillar

Queensway G.0, - V5D installations for 3 nos, 37 kW
secondary chilled water pumps

faz T i imso

) ERTEN  enso

'Energy Efficient HVAC Equipment & Systems |

b
e
2
e
|ﬁ-’g, Southorn Centre - Carbon Dioxide Detector to contral WSO
speed of Primary Fresh Air Handling Units {PAL)

f [ Energy Efficient HVAC Equipment & Systems J

hatin Town Hall - 400 BT water-coaled chiller to be

fef LE &t Fafi]

FL ARTEY [ mso

' | Energy Efficient HVAC Equipment & Systems |

Indrect Evaparating Fre-cooling of Frimary Alr a1 Kawlcan
Faik Swmmlngl Focd

RetumyDicharge

HetumnDitscharge

{,_,;-.f- g '-_ﬁ.lrln

) | Energy Efficient HVAC Eqmpment & Eystems]

Inedirect Evaporating Pre-cankng of Primany Alr: Moduke Unit

ror mmInE T o
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' [Energ}r Efficient HVAC Equfpment & SyﬁfEiIE]

* Indirect evaparating pre-coaling of primary air at
Kowloon Park Swimming Pocl using condensate water
from AHUs (Data are still being collected an site. The
anticipated reduction in cooling load in PAU is 20% or
mere}

ERTEF [ emso

[EE -
% | Energy Efficient HVAC Equipment & Systems I
“# 7 Indirect evaporating pre-caoling of primary air at

Kowiloon Park Swimming Pool using condensate water
from AHUs {Energy Changes measured on 241072001}

e = |
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' Eerg}f Efficient HVAC Equiﬁm.ent & Sys!enﬁ]

* Evaparating cooling for air-cocled chillers at GPO and
‘feung Uk Road Indoor Garnes Hall {Data are still being

collected on site, Preliminary result shawed 15% in

energy saving}

% [Energy Efficient HVAC Equipment & Systems |

;—'«? * Automatic tube deaning for seawater-cooled chiller at
%, China Ferry terminal {Preliminary energy saving of 2.4%
was found. Tubes were faund clean & shiny after 1000

hours of aperation) - w‘

1 mmTAE o

FiH] BETES (e

Tube afer 300 howrs
= | operalion v.d_1h ATCS

i iy e~ .
L Tubes just eftar manal | SRS
9% eleaning EH"-‘;' 5
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;.LTE_-Equi.I;ment.j-?u.r Lift & FEs:a].ﬁal .

Energy Optimiser;
Cplimising mator pewnr at
various Inari_lng- conditiors

I SRTRY (X emso




. O Energy Optimiser Is a solid-state |

' O Mator operating at variable

{E.ﬁquipment for Lift & Escalator |

160] g eyt b P

voltage controller that reduces
lesses in induction mator by
means of voltage reduction and
soft starting

3 Mator running at low load are
inafficient with full voltage as its
Iren loss is proportional 1o its
vellage squared

voltage to suit various loads
results in power factor
improvernent and loss reducticn

¥

mu TR [ emso

'EE Equipment for Lift & Escalator ]

O The UP escalator from G/F to 1/F at Morth Poinl GO was selecled
for trial
The escalator was driven by 8 7.5k 3-phase mator with a direct-
orHing starter
The escalator operated from 8 am ta & pm overy woerking day and
was not ahways loaded
A T7.5KW energy aptimicer was installed in the service pit together
with changeover cantactars, kiWh meter and hour meter
The escalator was tested with aptimiser OM & OFF aematively
every week and measured data were collected for perfarmance
analysis B 2 I i

mrIrw £ Enso

[EE Equipment for Lift & Esca]atur_}
Summary of measured data recorded fram Jan to March 2000;
Aworage kwh per haur af aperation with optimiser OFF = 1.762
Awerage kWh per hour of oparation with optimiser ON = 1.536

Awerage Energy Saing = 10%

e far D {plimiser OFF
: B Optimiser (4

Nr

nﬂ:ﬂ EM5D

[]EE. Equipment for Lift & Escalator ]

Traction Lift
Lsa VW drive instead of DC or AC 2-Speed

Comvtag [

T

'EE Equipment for Lift & Escalator ]

Pilot Projects for converting AC
2-speed motor drive systems to
Variable Vollage Varlable
Frequency (VWWF) have been
carried out in Po On Market &
WiD Staff Guarters at Kwai
Fong. The measured energy
saving is over 40%5. Maise &
riding comfart have also be
improved as well.

Other Potential EE Equipment/Materials |

- ® New solar control window film dedared to achieve:
» T3% visible light transmission

w D% infra red reflection
& 00 ulfra-viclel rejectan
« 0.5 shading coefficient

Solar flm being installed at
-‘{1 EFD HGs for frial

e
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[(Jthecr Potential EE Equipn-.mnlﬁ\lm{'crials]

& Water to air heat pump for hot water system {to
replace gas bailer or electric storage heater and
surtable for buildings with demand of hot water and
coal air at the same time

,;i}ther Potential EE Equipmenl;ﬂ\{atm-iam
# New Light Sources: LED & Induction Lamps

I mELEE I Enso

utIﬂ'Im!mt;

,Eher Potential EE.EquipmemaateriaIn.;]

# New and Renewable Energy

12y maoes 0 ense

For any further information please contact
Martin Wu Kwok-tin, Building Sendces Engineer:
Energy Efficiency Office, EMSD

11F, 111 Leighian Read, Caisoway Bay, H.K,
Tel 2881 5125 E-mall: ktwu@nmsdgav hik




