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With growing public interest in energy conservation and environmental
protection, the Department established the Energy Efficiency Office (EEO) in
1994 with the vision of transforming Hong Kong into a top-ranking city in
the economic use of energy. Since then, a number of sustainable energy
efficiency initiatives and promotional programmes have been launched to
achieve economic benefits and improve productivity for the community of

Hong Kong.

One of the well-recognised initiatives is the
publication of a series of Building Energy Codes
and Guidelines on building services installations.
These Codes and Guidelines serve as a useful
reference for the building industry, allowing
architects and developers to work towards a
more energy-efficient environment as they design
and build new structures and retrofit existing
ones.

Looking into the future, we foresee substantial
energy savings resulting from widespread use of
water for cooling condensers in airconditioning
installations, as well as the adoption of district
., cooling systems, and we have been vigorously
21 promoting these types of systems in recent years.

In the following pages, you will learn more about
our energy efficiency initiatives under the "EEO
Services Review". Here, | would highlight some
current major initiatives undertaken by our office:
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® studies on the application
of energy- efficient water-

cooled air-conditioning
systems (WACS) and distnct
cooling systems (DCS) in Hong
Kong (studies revealed that the
application of sea water cooling
for air-conditioning systems
and DCS could reduce energy consumption by up to 24% and 35%
respectively);

e the introduction of an energy efficiency labelling scheme (EELS) for
petrol passenger cars,

e @ study of the application of potential renewable energy rescurces -
solar energy, wind power, etc.; and

® a3 study on the feasibility of introducing a performance-based
building energy code, using the total energy budget approach.

Apart from intangible economic benefits derived through continuous
promotion of energy conservation to the public, we estimate that an
annual energy saving of 1,330 terajoules (TJ) equivalent to the
electricity consumption of 185,000 air-conditioners has been
achieved through the implementation of energy efficiency measures in
recent years.

As an accountable government body, we will continue to play an
active role in enhancing the quality of life of the general public of
Hong Kong by ensuring that the energy technologies are harnessed in
an economical and environmentally friendly manner in the years
ahead.
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As early as 1979, the government started to produce guidelines for
energy conservation of building services installations for use in the
design of public buildings. Similar efforts continued into the 1980's.

In 1992, the Earth Summit held in Rio de Janeiro focused global
attention on sustainable development. The Energy Efficiency Office
was then established in 1994.

s Through various energy
efficiency initiatives,
~ promotional programmes,
. demonstration projects

L "'. i. L‘

and voluntary schemes,
R

EEQ aims to promote

public awareness of energy
efficiency, encourage the
adoption of energy-
efficient design principles
and these equipment, and
stimulate the market for
Although energy audits involve comparably little cost, it has been
reported that the savings achievable with good housekeeping alone
can be as much as 10%. Naturally, EEQ started an energy audit
programme for public buildings in 1994. Since then, energy audits
for 154 public buildings have been completed and substantial
savings have been achieved.

these equipment to drive
down their costs.

For the sake of demonstrating to the public how energy-efficient
equipment can be applied in the local context, EEQ has carried out
extensive trials in retrofitting existing public buildings with innovative,
locally available energy-efficient equipment since 1995. The types of
lighting systems and equipment already evaluated include electronic
ballasts for fluorescent lamps, energy-efficient fluorescent lamps (T8
& TS5 tubes), digital addressable lighting control systems. Examples of
air-conditioning equipment already evaluated are: variable speed
drives for electric motors, indirect evaporative cooling (of primary air),
evaporative cooling of air-cooled condensers, automatic condenser
tube cleansing systems. Other equipment such as self-luminous exit
signs and energy optimisers were also tested. The energy savings
arising from these installations have ranged from 10% to 45%
compared with traditional equipment. The results of our trials had
been widely disseminated through seminars, talks, reports and
guidelines, and our departmental website.
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In addition, we have also published a number of Building Energy
Codes and Guidelines covering various building services
installations: lighting (1998), air conditioning (1998), electrical
{1999), and lift and escalator (2000). A new performance-based
code is now being contemplated. In 1998, we launched the
Hong Kong Energy Efficiency Registration Scheme for Buildings.”
Up to May 2002, 67 buildings were regisiered under the scheme.

A series of Energy Efficiency Labelling Schemes (EELS) for
appliances has been launched. The EELS for refrigerators was
launched in 1995. S5chemes were subsequently introduced for
room coolers, washing machines, compact fluorescent lamps,
electric clothes dryers, electric storage water heaters and rice
cookers.

in 2000, we extended
the schemes to cover
office appliances - firstly
photocopiers, and then
multifunction devices in
2001. As of May 2002,
more than 1,400 labels
had been approved by
the EEO. More schemes
are coming on-stream.

Besides buildings and
appliances, the transport
sector also consumes a
lot of energy in Hong
Kong, mainly in the form
of oil products.
Targeting this particular
sector, the EELS for Petrol
Passenger Cars was
launched early this year.

In 1998, we conducted a preliminary study of water-cooled air-
conditioning systems (WACS) in Hong Kong. The study was
completed in April 1999. The benefits identified by the study
were compelling enough to warrant a number of new initiatives
in this area, which are now being actively pursued. The aim is to
encourage widespread adoption of water-cooled systems, and to
promote the gradual replacement of existing air-cooled units with
the new systems.
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On the development of renewable energy we commissioned a
consultancy study in 2000 to investigate the viability of using new and

B[f7 MEAPE - YIEET EXBE - renewable energy technologies in Hong Kong. A pilot project to
EMTRRFAEBRTENESHNEBESYH YRR introduce building-integrated photovoltaic cells at Wanchai Tower is
« \ETEEHHYS 2003 EY) 2B - now under construction and will be completed by early 2003.

In addition to these initiatives, the office also
established the Hong Kong Energy End-use
Database in 1997.
support

Providing information to

various energy management
programmes, the database is updated on a year-
by-year basis.

energy benchmarking and indicataors as well as

In 2001, consultancy studies on
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on renewable energy were commissioned.
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The mandate of the office goes beyond
energy efficiency alone. We carried out
an Indoor Air Quality (IAQ) survey trial
scheme at 72 government venues in
2000 and advised the inter-
departmental IAQ Management Group
on establishing |AQ objectives. In
addition, the office has also been
monitoring the technical performance
and development plans of Hong Kong's
two electricity supply companies as well
as their implementation of demand-side
management programmes, according
to the Scheme of Control Agreements.
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Water-cooled Air-conditioning Systems in Hong Kong
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Air-conditioning is one of the largest segments of electricity end-use in
Hong Kong and the SAR's continuing development is expected to
boost the air-conditioning demand. The Preliminary Phase
Consultancy Study on Wider Use of Water-cooled Air-conditioning
Systems (WACS) in Hong Kong was completed in April 1999 and
identified certain types of WACS as having potential for wider
adoption. This article will examine the benefits and concerns
associated with district cooling system and the wider use of
evaporative cooling towers.

2. District Cooling System (DCS)

DCS is a form of Water-cooled
Air-conditioning System in
which one or several centralised
chiller plants provide chilled
water, via underground
distribution pipes, to a number
of buildings within a district. A
typical DCS consists of:

e centralised chiller plants for
generating chilled water for
cooling purposes;

e distribution network for
distributing chilled water to
buildings subscribing to the
DCS cooling service; and

e heat exchangers installed
inside subscribing buildings
to interface with the build-
ings'’ own air-conditioning
circuits.
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2.1 Benefits of DCS

DCS is an environmentally friendly and innovative cooling solution
that creates a win-win situation for building developers, building
owners, tenants and society as a whole. The main benefits of DCS
include:

- _I - (a) Energy-saving

DCS is a very energy-efficient cooling
solution as it takes full advantage of
economies of scale, load diversity for
different buildings, high standards of
plant maintenance and accurate
plant monitoring. Although energy
DCS vary

system

savings arising from

the
configuration in use, a typical saving
of around 35% can be achieved

over decentralised air<cooled air<conditioning system. Plants using
co-generation technology will save even more energy.

according to

(b) Environmentally Friendly

The reduction in energy consumption leads to a reduction of
greenhouse gas emissions from power plants. Additionally, noise,
vibration and waste-heat pollution problems are also localised as
chiller plants and condensers are located at the centralised plant
room, enabling adoption of better acoustic, vibration and waste-
heat mitigation measures.

(c) Space-saving

Using the DCS service can save a remarkable amount of plant room
area, since chiller plants no longer need be installed inside the
building. Studies show that an average
of 75% of plant room space could be
saved when compared with traditional
cooling plants. This calculation does not
take into account the space saving
realised in the power company's
transformer room and consumer main
switchroom as a result of reduced
electricity demand from the chiller plant.
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(d) More Reliable and Flexible Service

DCS is operated and maintained by a specialised professional team
to ensure uninterrupted service. Individual building owners find that
facilities management is greatly simplified since the building has no
chiller plant to operate and maintain. Flexibility in meeting cooling
demand during non-working hours or even 24-hour operation can
be easily achieved. Building owners can therefore focus more on
their core businesses.

(e) Cost-saving

With the elimination of the
chiller plant, plant room and
associated electricity supply
equipment, construction and
maintenance costs can be
significantly reduced.

2.2 Key Concerns

In spite of the above
benefits, there are also
concerns connected with the
implementation of DCS.

(a) To the Service Provider

DCS is a capital-intensive investment, especially at the earliest stage
of the business when the infrastructure is being established. The
payback period is usually long and depends heavily on the sales
volume of the cooling capacity, which hinges upon the
development of the district it serves.

(b) To the Customers

Customers subscribing to cooling services from a Service Provider
may be required to sign a long-term purchase contract or
agreement. There may also be concern about the service charging
mechanism. Furthermore, the DCS customer may have difficulty
reverting to the conventional way of installing individual air-
conditioning equipment if space for such purpose has not been
reserved.
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2.3 Work In Progress

In view of the benefits of DCS, EMSD is charged with carrying out
two consultancy studies on the implementation of DCS: one in a
new, developing district, South East Kowloon Development (SEKD),
and the other in an existing district, Wan Chai and Causeway Bay
(WCCB). The studies will ascertain and define the technical, environ-
mental, and institutional requirements, taking into
account |egislative, regulatory, financial, economic and
land-use issues, and will draw up plans for the
implementation of DCS in these districts. The study for
SEKD is nearing completion, while that for WCCB is
scheduled to be completed in mid 2003,

3. Wider Use of Evaporative Cooling Tower in
Air-conditioning Systems

Among the types of Water-cooled Air-conditioning Systems identified
by the preliminary phase study as mentioned in the introductory
paragraph, use of evaporative towers was found to be the easiest
and most convenient way for building owners to adopt WACS.

3.1 Benefits of Evaporative Cooling Towers

The electricity saving when using evaporative cooling tower in a
water - cooled air - conditioning system is about 7% to 17% when
compared with the air-cooled air-
conditioning system. Considering an
office of 800 m2, the annual
electricity tariff saving is about

$9,600, Deducting the costs of
water consumption, waste water
discharge and water treatment, the
annual saving will be about $4,000,
As a consequence of reduced
consumption of fossil fuels for

electricity generation, greenhouse
gas emissions can also be

appreciably reduced,
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New Energy Efficiency Labelling Scheme for Petrol Passenger Cars

1000 BERERNEREAS (288
A SRR S 136% - EREBT I8
RERASRE  MABMNERNED XK
ERMEERLS BT TEERN2002425
B a0 G B B AR a8

BRTES
EMSD

3.2 Key Concerns

The bacteria causing Legionnaires' Disease has been found in poorly
maintained fresh-water cooling towers, along with other places such
as hot and cold water systems, swimming pools, dental water lines,
and fountains. This may cause hesitation when considering to
adopt WACS with cooling towers. On the other hand, the Prevention

of Legionnaires' Disease Committee
has published a Code of Practice
in collaboration with EMSD. It
recommends good practices to be
followed in the design, operation
and maintenance of air-conditioning
systems for the effective control and
prevention of Legionnaires Disease.
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3.3 Work in Progress “————

A Pilot Scheme for Wider Use of Fresh Water in Evaporative Cooling
Towers for Energy-efficient Air-conditioning Systems was launched
in June 2000. The scheme now involves 28 areas in Hong Kong,
where new or existing non-domestic buildings are permitted to use
fresh water for cooling their air-conditioning installations. The major
objective of the scheme is to promote the use of energy-efficient
water-cooled air-conditioning systems.

The location plans for all designated areas under the pilot scheme
can be viewed at EMSD website (http/Awwww.emsd.gov.hk).
Premise owners, property developers, property management
companies, architectural and E&M consultants, or air-conditioning
and E&M contractors may submit applications to the Water Supplies
Department, to participate in the scheme for individual premises,
developments or installations.

FNARREENERYZARTE

In 1999, the transport sector accounted for 36% of total local
energy consumption in Hong Kong. Noting the sector s high energy
usage, the Electrical and Mechanical Services Department (EMSD)
launched a new voluntary Energy Efficiency Labelling Scheme (EELS)
in February 2002. The new EELS covers petrol passenger cars, which
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make up the majority of registered vehicles
in Hong Kong.

Those companies joining the scheme are
entitied to display energy labels on new
petrol passenger cars sold in Hong Kong.
The label shows the make and model of
the car, fuel consumption for both urban
and highway use, estimated annual fuel
consumption and other important relevant
data. There is no energy efficiency grade
or minimum energy efficiency requirement e
associated with this EELS. Instead, the label will provide useful fuel use
data for consumers to make comparisons when choosing new cars.

To qualify for registration under the scheme, cars should have test
reports issued by laboratories that are responsible for national type-
approval tests with regard to vehicle emissions and fuel consumption.
Alternatively, test results obtained from car manufacturers' in-house
laboratories where testing facilities and standards have been evaluated
and certified by internationally recognised third-party certification
organisations, will also be considered. EMSD will assess the test reports
before accepting the test results as official records.

All manufacturers, importers and local agents of petrol passenger cars
are welcome to participate in the scheme. Registered participants are
able to affix an energy label to the windscreen of each new car, or place
it on a display board about the car.

EMSD will carry out random compliance
pirssrEr - checks and inspections on registered cars to
o -y uphold the credibility of the scheme and to
'Hﬁl Moty 's: EMSD will
1. <o o de-register participants who allow non-
@F compliant cars to be l|abelled or who
otherwise fail to fulfil their obligations under

maintain consumer confidence.

Ry

the scheme.
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With the implementation of the scheme, it is hoped that car
manufacturers and importers will improve the energy efficiency of
passenger cars that they supply to Hong Kong and that car models of
lower energy efficiency will be phased out gradually from the market.
Public awareness of fuel economy and environmental improvement
needs will also be increased. As the scheme is based on a unified test
standard, consumers can compare fuel consumption among different
cars before purchase and therefore select cars that use less fuel, saving
costs and contributing to a reduction of emissions of atmospheric
poliutants and greenhouse gases.
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New EELS
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Building-integrated Photovoltaic Systems
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The new office equipment EELS for multifunction devices (MFD) and
the new household EELS for rice cookers were launched on 28

December 2001, Both schemes are operated under the 'recognition
type' labelling system. Furthermore, the first batch of MFD energy
labels for 17 models was issued on 27 February 2002. For this year,
we plan to launch EELS for household dehumidifiers and laser

w

printers in December.

We have awarded a contract to the
joint-venture company formed between
Kandenke Co. Ltd. and Samba
Engineering Ltd. to undertake a design-
and-build project to install Building-
integrated Photovoltaic (BIPV) systems in
Wanchai Tower. The project will demonstrate
to the general public the applicability of renewable energy
technologies and will also help to promote public awareness of
environmental protection. Three types of BIPV system will be
installed - rack-type on the roof-top, sunshade screen-type on the

external facade and skylight-type at the glass entrance.

When the installation work is completed, we will monitor the
performance of the BIPY systems over a 12-month pericd. The
technical data collected will be used to assess the effectiveness of
BIPY systems to generate electrical power under Hong Kong's
climatic conditions.
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Energy Performance Contract
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With the support of EMSD, a retrofit
project in the form of an Energy
Performance Contract was agreed by :
the Duchess of Kent Children's Hospital
(the client) and CLP Engineering Limited
(the service provider) in December 2001,
Under the contract, the service provider is responsible for all the retrofit
cost and will guarantee an annual energy saving of $150,000, The
contract period is four years, after which the Hospital will enjoy all the
cost savings resulting from the retrofit.
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Indusion of the Code of Practice for Energy Efficiency of Hecirical Installotions and the Associated Guidelines in IEEE's Std. 241 —

EEmHELT The Institute of Electrical and
TiEADaEErab e # Electronics Engineers (IEEE) of the
AR BEH (E Ere Ty Eﬁ:'-ﬂlﬁﬂ E“:? U.S.ﬁf_ .has lwwd EMSD for
HEREERST E\:"ZU""" . E"'t'i:tm:.u Ir.qrm“ tivey permission to include the Code of

[EHERTE
e R RERE a
FENREPER
AR -

TR RERS Practice for Energy Efficiency of
Electrical Installations and the
:j:}:?:g: associated Guidelines in the new
EYEONEENE revision of Standard 241
" Recommended Practice for Electrical
RS WA Systemns in Commercial Buildings® -

Chapter 17, Electrical Energy

Management. Recognition to EMSD
will be given in the final approved
Standard.




‘ k& = & n H\ .
- - - - I — = \ - -
— = = — = === . e —
 —  — - — - s T E = — e
g : .

[

AN iKW - EXW Conference, Seminars, Exhibitions

DHAFFESERSEER
Asia Pacific Economic Co-operation (APEC)
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APEC is tasked with the promation
of free and open trade and economic
co-operation among its 21 member
economies around the Pacific Rim.
The Energy Working Group monitors programmes in the areas of: clean fossil energy, new and renewable energy
technologies, mineral and energy exploration and development, energy data and analysis, and also energy efficiency
and conservation. The Assistant Director and other officers from the Energy Efficiency Office attended the Energy
Working Group meetings held in September 2001 in Papua New Guinea and May 2002 in Bangkok respectively.

25 [6) A Sor A R IR T N
Symposium on “Towards Environmental Sustainability
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On 20 November 2001, we presented our view of Hong Kang’s energy prospects and shared our experience in
lighting technology at the “Towards Environmental Sustainability” Joint Sympaosium 2001, organised jointly by the
Energy Efficiency and Conservation Sub-committee of Hong Kang , the Hong Kong Institution of Engineers, the
Chartered Institution of Building Services Engineers, and the American Society of Heating, Refrigerating and Air-
conditioning Engineers Inc.

14 #BRTES

EMSD



— T E— S T T I S— _—

ERNERNAKETEETT®
Symposium on Indoor Air Quality & Energy-Efficient Technology
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Our experience in improving indoor air quality was presented
at the "Symposium on Indoor Air Quality & Energy-efficient
Technology*® on 29 November 2001. It was jointly organised by
the American Society of Mechanical Engineers, the City
University of Hong Kong, the Green Council, the Hong Kong
Institution of Engineers, the Institution of Mechanical

TARREAREAREH - Engineers, the Hong Kong Polytechnic University and the Hong

Kong University of Science and Technology.
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Symposium on Innovative Buildings
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On 17 January 2002, following the keynote speech given by
our Director, we gave talks on Central Control & Monitoring
Systems for Hospital and District Cooling Systems in the
"Symposium on Innovative Buildings”. The symposium was
organised by the Hong Kong Institution of Engineers.

EMEAENEY
(lsan Air Expo
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On 10 March 2002, we participated in the
"Clean Air Expo"® organised by the Erwironmental
Protection Department (EPD). We showcased
some innovative lighting kits, generating great
interest among visitors.
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S B Quiz

1. [AEMREE| AXTEENSER?

(a) RIBT = - BRI HERRF AN A
(b) HFEHREN 0] W%

{c) M DSy kAR I

d) ENEFHENES R

2 FMAR—ELAESETENETEFEE=NEEFRE 7
(a) THEE=HEEAROET

(b) BAREKRENEN

(c) FIFREERLHRE NV RNRERR

(d) #EAMAERMEA - PIONEHSEERRENS A

3. THRE —SERRENSEL — QERSEOTHTS
®DPRER ?

(a) #15% (b) #125%

(c) #35% (d) #150%

4. (B A m(IEA) X BT R AR 2001FR) RY| T AR
AR EAE EREST(RANTHHHNS T
—RicHeosmk] M3 (8 : toe/ '000 at 95USS PPP) - N
AERAAGT P EN/ERRRABN RS s EREST
HEO— RN A e R -

(a) AR (b) #&E

(c) T (d) B&

5. FHIEE—TE Uk M A A RS AR R A

ERAGAD - IFEATEERTREABNCBTTREENGOL
& 7

(a) 0.4 :0.6 (£)0.5:05

(c) 0.6:0.4 (d) 0.7:0.3

6. — KT BEftfeRfTERRNR A TRRRET
A% bREM 7

(a) 10% (b) 26%

(c) 36% (d) 50%

7. MIEPSEATHRENDRZD - EXREFEL—THEY
Bedt=Em°

(a) — (LR (b) —8{EW

c) B inaR{CEY (d) |

8. —EANETIRARSIRFMRIATHERR - £
REIMOTEAR - LSENEEREREHRE ) 7

(a) BF@T 51688 XK (b)) BFEETHK2E6HXK
(c) BF@THKIBEUAK  (d)FFEETFTHKAE5UAXK

PNAREE Answers to Quiz

1. What is the major objective of Demand Side Management?

(a) reduce elecinaty peak demand and energy corsumption in the long term
{b) improve power system reliability

(c) increase the efficiency of generating plants

{(d) enhance consumers” awareness of electricity safety

2. Which of the follomng methods can save electrical energy most effectively in
residential buildings?

(a) use power factor improving devices

(b) use voltage reduction devices 1o reduce supply voltage

(C) use time-control devices to reduce operating time of appliances

(d) use energy-efficient equipment/appliances at home, e.g. apphances wath good-
grade energy labels

3. On average, how much energy can be saved by using a "Grade 1" refrigerator
as compared to using a “Grade 3" refrigerator?

{(a) about 15% (b) about 25%

(c) about 35% (d) about 50%

4, The 2001 Edibon of Key World Energy Statistics from the International Energy
Agency includes a listing of the total primary energy supply (TPES) per GDF
(unit:toe” 000 at 95U5% PPP) for countriesfeconomies in year 1999, Can you rank
the following countries’economies in increasing onder ( i.e. lowest TPES/GDP first )7
(@) United Kingdom (b) USA,

{c) Hong Kong (d) Japan

5. Which of the following is the ratio of usage of urban roads to usage of
highways as stipulated in the equation for calculating fuel consumption in the EELS
for petrol passenger cars?

(@) 0.4:0.6 b)05:05

(©06:04 (d}0.7 . 0.3

6. In general, how much energy can be saved by adopting DCS when compared
with a conventional ai~cooled air conditioning system?

(a) 10% (b} 25%

(Q 35% (d) 50%

7. Which of the following substance(s) affecting indoor air quality isfare hazardous
1o health, if concentration exceeds certain limit?

{(a) Carbon diosade {b) Carbon monoxide

(c) vOC (vaolatile organic compounds) {d) Radon

B. What 15 the average annual water consumption per unit floor area for
evaporative cooling tower used in water-cooled air-conditioning system for
commercial building?
(@) 1.55 mI/meiyear
() 3.55 m3/méfyear

{b) 2.55 m¥/miyear
(d) 4.55 m3/m2firear

@8 P'O@WL V)9 (®S U9Z0) vSNEEE (61 0) XN (£ 1 0) uedery 1 (210} Buoy BuoHZED 'E®' P PIr PIE PZ © 1L

MWERE Contact

EfALCREEEBAMITEER AN - XRELAN

ATMMAFEEEA  SREMNME  BEIRLT

it  FANSRERE R+ &
ATTEEEFSTER

®AL . (852)28811651 MR :(852)28906081

= .

Anyone wishing to comment or make any enquiries in relation to this publication
or would like to be included on the publication's mailing list can contact us at:

Address : Energy Efficiency Office

Electrical and Mechanical Services Department

11/F, 111 Leighton Road, Causeway Bay, Hong Kong
Telephone : (852)28811651 Facsimile : (852)28906081
Email ' eepublic@emsd.gov.hk



