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Foreword B S

Energy is crucial to the development of
modern society. For a metropolitan city like
Hong Kong, energy is of fundamental
importance to all of the economic activities
therein,

With the scarcity of flat land within an area of
about 1,100 square km yet accommodating a
high and ever increasing population, we need
enormous energy resources to create a
habitable indoor envircnment inside those
high-rise commercial and residential
buildings. We also need a great deal of energy
resources to light up our night sky so as to
sustain the intense human activities right into
the mid-night.

We also need a lot of energy resources to drive
our infrastructure machinery - our water
supply, drainage systems and transportation
networks. Of course we need energy to
provide mobility for everyone of us - railway,
trams, cars, aeroplanes, etc.

However, there are no indigenous energy
resources in Hong Kong, we have to rely
totally on imported fuels and we know that
fossil fuels are already exhausting.

Import dependence on exhaustible fossil fuel,
lecal environmental problems and concern for
the global environment are the driving factors
influencing our policies. We seek to ensure
that the energy needs of the community are
met reliably, efficiently, safely and at
reasonable prices. Concurrent with such goal,
the efficient use and conservation of energy,
as well as the minimisation of the
environmental impact due to energy
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production and use should be promoted. We
are always on the watch for the changing
global energy supply and demand situation
and seek for a balance among achieving
economic development, satisfying the need of
the society and protecting our precious
environment,

To coordinate the development on energy
efficiency and conservation for buildings in
Hong Kong, this Booklet aims to help the
community to understand and administer this
complex issue. The Booklet is based on current
practices on energy efficient design in
building services installations as well as on
other aspects affecting energy efficiency and
conservation where these exist and insofar as
their provisions are applicable to Hong Kong.

This Booklet provides comprehensive
guidelines on energy efficiency and
conservation. It also covers a wide range of
issues, including key persons in building
energy efficiency and conservation,
suggestions on building energy efficiency and
conservation and other sources of
information. It is designed to enable
developers/architects/building managers/
building services engineers/end-users to
successfully conserve the energy used in
buildings in Hong Kong, for the health and
well-being of us all.
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Please feel free to contact the following office for any enguiries on energy
efficiency and conservation matters: Electrical and Mechanical Services

Department (Energy Efficiency Office)
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Website

Telephone Wi : 2881 1562
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Introduction




Aamer1 Introductionsl &

Objective

It is no doubt that the necessity of energy
conservation is a pressing issue and we
should use energy only when really
necessary. In response to such growing
awareness in energy efficiency and
conservation for buildings relating to
design, operation and maintenance, this
Booklet has been produced to provide a
general guideline for the parties
concerned in any organisations so as to
conserve energy and thus to achieve
energy and cost savings. Whilst our
primary target readers are the end-users
and the building managers of existing
buildings, this Booklet also includes very
useful guidance applicable to all
developers, architects, and building
services engineers.

Energy Conservation

Nowadays, it is a worldwide trend to
pursue development in sustainability that
is defined as “development which meets
the needs of the present without
compromising the ability of future
generations to meet their own needs”',
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Sustainable development encourages ftF
conservation and preservation of nat
resources and of the environment and
management of energy, waste and
transportation. Energy conservation is an
important component contributes to
sustainable development. If sustainable
development is to be successful, we should
start energy conservation now.

Fossil Fuel Shortage

Hong Kong has no indigenous energy
source, therefore we can only rely on the
importation of fossil fuels {coal, cil and
gas) for electrical power supplies, gas
supplies and petrol supplies. The more
energy we use now, the less this non-
renewable energy source will be left for
the future. Sooner or later, unless positive
steps are taken towards energy
conservation, fossil fuels will no longer be
economically accessible. This is not only a
local but also a global issue. That explains
why many countries have already
implemented essential long-term energy
conservation programmes into their plan
for the future,

Air Pollution and
Greenhouse Gas Emissions

The burning of fossil fuels creates serious
air pollution and this has raised an
international concern in recent years on
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the adverse effects brought along on the
complex contrel mechanisms which
regulate climate of the earth. Poor energy
management results in wastage and
excessive burning of fossil fuels. A large
amount of carbon dioxide and other
pollutants such as carbon particles, sulphur
dioxide, nitrogen oxides, etc. will be
generated as the by-products in the
burning process. Some of these gases are
greenhouse gases and will contribute to
the global warming effect, while the other
gases are harmful and have a long-term
impact to the health of human beings.

As per the First Assessment Report’ of
Intergovernmental Panel on Climate
Change (IPCC)° , air pollution and global
warming have been escalated in an
exponential rate in

recent  years.

Most countries

already have

plans to cut

down the
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release of carbon dioxide. For example, in
the UN Conference on Climate Change
held in Kyoto', those countries which had
adopted Kyoto Protocol set out targets in
cutting the greenhouse gas emission.
Being an international city, Hong Kong
shall progress at the same pace with other
countries.

Energy Savings

Any responsible developers/building
managers will seek to avoid wastage of
energy consumed by the building. The
elimination of such wastage is synonymous
with energy conservation.

With the active and positive commitment
from the developers and the building
managers, especially on the end-users’
participation, energy conservation can be
easily achieved. In many cases, such savings
can be attained with very little or even no
up front expenditure. It is not difficult to
achieve energy savings of 10% with good
housekeeping and energy usage practices,
which are mentioned in this Booklet.

Energy management consultants can be
employed to explore additional
opportunities in energy savings. The result
of energy savings may be as high as 20% or
above with some capital expenditure
invested in the technical modifications of
the systems. Very often, the payback
period can be significantly short. In recent
years, some large commercial buildings in
Hong Kong can enjoy cost savings
amounting to millions of dollars per
annum as a result of implementing the
recommendations of a thorough energy
management study.
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Structure of Booklet

The structure of this Booklet and sequence
of information are designed to provide a
basic understanding of the principles
behind energy efficiency and conservation.

Chapter 2:

Key Persons in Building Energy Efficiency
and Conservation — describes the main role
of different concerned parties towards
building energy efficiency and conservation.

Chapter 3:

Suggestions on Building Energy Efficiency
and Conservation - describes some of the
energy consuming equipment/systems
commonly installed in the building and the
associated guidance and approaches on
energy savings. There are also some "Useful
Tips" which are suggestions for
developersf/architects/building managers/
building services engineers/end-users to
implement energy efficiency and
conservation plans for buildings.

Appendix I:

Comparison between Glazing — compares
different glazing selections in the aspect of
building envelope.

Appendix 1I:

Sources of Information - introduces Codes
of Practices, Guidance Notes/Guidelines
and Energy Management Publications that
have been commaonly used in Hong Kong.

Appendix II:

Websites Relevant to this Booklet -
introduces some useful information on the
topics available on the internet in detail.

Energy Etficlency and Conservation for Buildings
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Key Persons in Building
Energy Efficiency and
Conservation
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charter2 K@y Persons in Building

Energy Efficiency
and Conservation
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Energy Efficiency and Conservation M

Building Function

The prime function of building is to
provide a shelter in which human beings
can work and rest. Over centuries, human
beings have been trying to improve the
internal environment of the building by
introducing various systems of building
services installations.

The more systems added, the more
comfort the end-users can enjoy resulting
in better performance on their work. All
the while more energy is consumed at the
same time. Therefore, the most ideal case
is to install systems which consume the
least energy yet achieving the required
comfort and performance standards. To
reach such ideal goal, the contribution of
the future facility manager and end-users
of the building is of utmost importance,

Project Team Members

All project team members, including the
developers, architects, building services
engineers and building managers should
know the expected performance of the
building well so as to set the design
objectives and targets in advance. Each
member is required to prwida Inmt to
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formulate the design brief in the early
design stage in order to enable a proper
documentation and a good understanding
of the whole concept. Based on this design
brief, the developers can appreciate the
good practices of energy conservation to
be implemented; the architects can work
out their architectural theme incorporated
with energy saving measures and the
building services engineers can carry out
the engineering design for wvarious
building services installations. All the
elements contributing to the energy
saving measures should be integrated with
the comments and advice from the
building managers as well as the end-users
who will be the ultimate operators and
users of the buildings.

Developer's Contribution

The developer is the one who is
responsible for controlling the overall
development and paying the construction
costs of the project. The developer should
understand the most cost-effective
measures in  implementing energy
efficient design for buildings at the very
beginning stage of the project.

Investment on
Energy Efficient Design

An energy efficient design does not
necessarily mean a costly design. In fact,
the energy efficient design can be
considered as a kind of investment, Most
of these designs will not lead to
substantial increase in the whole
construction cost nor the life cycle cost.
However, the gain in benefits will be
great, not only on savings due to the
reduction of operating costs, but also in
projecting a better image of the developer
to the public.
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In fact, some of the innovative and
sustainable design, such as the Building
Integrated Photovoltaic, Automatic Refuse
Collection Systems, etc., will help the
developer to benchmark its buildings
against those green buildings also.

Energy-efficiency-oriented Approach
As the leader of a project, if the developer
takes the lead by concerning himself/
herself with the current building costs and
future operating costs, then the architects,
building services engineers and many
other professionals will follow that lead
with interest and enthusiasm. Therefore,
when the developer is setting his‘her
design brief in energy-efficiency-oriented
approach, it does well not only for the
project itself, but also for Hong Kong as a
whole.

Architect’'s Contribution

Architects can have great influence on
space planning, selection of building
material, building orientation, shading
devices, building envelope, and so on.
These elements will be further discussed in
Chapter 3. All these building design
elements will greatly affect the air
conditioning loading and the lighting
power consumption. Once the building is
constructed, their design will affect the
whole life of the building in respect of
energy consumption. With their expertise,
the built environment can meet the end-
user's need while achieving the target of
energy efficiency and conservation.

In most of the projects, architects also play
a leading role in building design which will
influence the selection of building services
systems and equipment directly.
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Building Services
Engineer's Contribution

The energy consumption of building is
mainly due to the operation of
equipment/systems of various building
services installations. Building services
engineers should be closely involved in and
should make contribution to energy
efficiency and conservation at the
inception stage. A good building services
engineering design will usually require
contribution from all project team
members. The building services engineer
will act as the key person to collect the
operational requirements from the
developer and to coordinate with the
architect on the space allocation of plant
rooms.

Building Manager's
Contribution

The building manager is the key person to
operate the eguipmentfsystems so as to
execute the design brief by the project
team. A thorough understanding of the
design concept of the various building
services installation is essential for the
building manager to operate equipment/
systems properly and efficiently.

As the design assumptions may usually
have some deviations from the real
scenarios, suitable adjustment and fine-
tuning of the system is necessary during
actual operation of the equipment/
systems, It is recommended that the
building manager should be involved in an
early design stage if possible so that hefshe
can understand the design brief and
provide valuable advice in the early stage
of the project.
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Housekeeping

Good housekeeping is of utmost
importance so as to ensure the best energy
performance of the eguipment/systems.
Some guidelines on housekeeping as
described in Chapter 3 of this Booklet can
help the building manager to minimise the
energy consumption.

Energy Audit

Energy audits are recommended to be
conducted frequently to identify any
Energy Management Opportunities
(EMOs). Extensive energy audits should be
carried out, before any major alteration,
addition and improvement works of the
building. Please refer to Guidelines on
Energy Audit’ published by EMSD for
detail.

End-user's Contribution

The end-users are the ones who actually
consume energy. An energy-conscious
end-user can save energy directly. Some
examples are:

* Turning off wunused equipment,
switching off lighting and air
conditioning system for areas with no
occupancy.

« Using energy-efficient lighting with an
intelligent lighting control when
carrying out any retrofit or renovation
works.

Energy Efficiency and Conservation for Buildings
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Suggestions on Building
Energy Efficiency and
Conservation
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darren s SUggestion on Building
Energy Efficiency
and Conservation

Energy Efficiency and Comservation for Buildings
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are encouraged to consider employing
renewable energy in their design so as to
minimise the consumption of non-
renewable energy such as fossil fuels.
Some sustainable energy sources are
discussed in the following sections.

Natural Ventilation

Instead of providing air conditioning for
cooling, end-users in fact can tolerate far
greater temperature ranges, if they are
provided with openable windows that
allow them to regulate air temperature
and movement.

For buildings that are designed with both
openable windows and traditional
mechanical cooling
(so-called “mixed-
mode® buildings),
installing switches
on the window
sashes which enable
users to shut off air
conditioning systems
easily can minimise
the potential energy
use,
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Day Lighting

Good selection of glazing can significantly

utilise the benefits of day lighting.

Architects should select a glazing with a

high light-to-solar-gain ratio. Building

services engineers should make good use
of day lighting for enhancing the
luminous efficacy of the lighting
installation. For details, please refer to
Page 19 - Building Envelope.
-

Save Some Useful Tips

« Using devices for controlling and
reflecting direct-beam sunlight into
white ceilings.

* Using strategically-located lighting
controls to adjust the levels of
illumination in response to solar
illumination.

Recycled Water

Wastewater from buildings contributes
to the drainage loading of the water
treatment plant. The recycling of
wastewater will effectively reduce the
drainage loading of the
i water treatment plant
and thus the overall
water consumption.
Wastewater and rain
water (grey water) can
be collected and
treated using advanced
or tertiary treatment
method, producing
high quality water for
further use in toilet
flushing, landscape
irrigation, general

e cleansing, etc.
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technologies have the potential to
supplement or replace non-renewable
energy for power supply in the future.

-

’;:,‘m Some Useful Tips

Using modern solar thermal heating
systems to concentrate sunlight and to
utilise its energy to produce hot water,
steam and electricity.

Using photovoltaic (PV) arrays to act as
a power-generating device that
produces direct current electricity when
exposed to the sun.

Using a wind turbine to convert kinetic
energy of the wind into rotational
motion in turning a shaft which connect
to an electrical generator and
producing power.

Using biomass energy technology, i.e.
the utilisation of plant matter, to
produce energy.

Using geothermal energy, i.e. the
natural heat extracted from the earth's
crust, to produce energy.

Using fuel cells combining hydrogen gas
and oxygen to produce direct current
electricity and water (the reverse
process to electrolysis).

Emargy Efficiency and Comservatian for Buildings
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By proper space planning, the utilisation
efficiency of functional areas will be
increased together with a reduction in
energy consumption.

-

Some Useful Tips

* Minimising the non-functional areas
where occupancy rate is low but
requiring air conditioning, e.g.
designing long corridor and large
volume air-conditioned lift lobby.

« Providing sufficient plant room spaces to
enable future maintenance of equipment/
systems in achieving their highest
operating efficiencies.

» Allecating the non-air-conditioned plant
room locations to the external zone of
the building to act as insulation buffers
in screening off solar radiation.

Careful selection of building material can
have a dramatic effect upon energy
consumed and the operating costs of the
building.
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Building Orientation

In Hong Kong, the energy consumption of
buildings by the air conditioning system is
approximately 30% to 50% of the total.
Appropriate decision on building
orientation can reduce the amount of
solar radiation entering the building and
in turn reduce the reguired cooling load
by air conditioning system.

Architects may seek for advice from
building services engineers regarding the
solar heat gains in different building
orientation options. As a general
guideline, it is advisable to orient the
longer building envelopes to face north or
south and the shorter exposure to face
east or west so as to reduce the solar heat
gain while capturing useful day lighting.

External Shading Device

External shading devices such as canopy,
fins, etc. provide a means of controlling
excessive solar radiation entering the
building and improving building
aesthetics to some extent,

If the sizes and the locations of window
openings are carefully calculated and
designed, advantage can be taken by
utilising solar radiation throughout the
winter season as well as at morning and
evening during other seasons.

Internal venetian blinds, preferably light-
coloured, can also be installed to reflect
direct sunlight during the summer season,
although they are far less effective in
blocking solar radiation when compared
with external shading devices.
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Building Envelope

A building envelope design is one of the
most challenging jobs for the architect. In
fact, the building envelope can act as a
good thermal barrier between the internal
and the external environments. It plays an
important role in determining how
effectively the building can utilise day
lighting, natural wventilation, solar
radiation and free cooling. Position,
glazing, shape and colour of the envelope
design can all contribute significantly
towards its energy conservation.

The Overall Thermal Transfer Value (OTTV)
can be employed as a yardstick for the
architect to measure how well the
building is achieved in terms of solar heat
gain and thermal conductance. Architects
are encouraged to design buildings with
OTTV  lower than the minimum
requirements of Code of Practice for
Overall Thermal Transfer Value" under
Building (Energy Efficiency) Regulation
(Cap. 123 sub. leg.).

A good glazing selection can make
buildings more attractive, more
comfortable and less expensive to own
and operate. The detailed comparison on
glazing selection is shown in Appendix 1.

In selecting the best glazing, the Life Cycle

Assessment {Lc,q,f should be carried out,

taking account of the following items:

= Lifetime building energy consumption,
including operating and maintenance
costs of lighting, heating and air
conditioning.

« Day lighting utilisation.

« The value of cooling equipment
displaced by more advanced glazing
systems.
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Some building energy performance
simulation software can be utilised to
simulate the total building energy
consumption. The Performance Based
Building Energy Code® published by EMSD
is also a good guideline and reference on
the assessment of the total building
energy performance.

Electrical Installation

EMSD has published a Code of Practice for
Energy Efficiency of Electrical Installations
and related guidelines which have
illustrated how energy saving can be
achieved in electrical installation of
buildings. The aspect of power quality is
also addressed.

Tariff Review

For good management of energy
consumption, it is important to monitor
the power consumption level of the
building carefully since the electricity
charge is based on the consumption rate
as well as the maximum demand.

When the power consumption reaches a
certain level, the end-user can apply to the
power supply company for a special
charge rate other than the general tariff.
This will save a lot of energy cost as long as
the energy consumption is maintained
steadily throughout the day.

Power Quality Review

The power gquality can be reviewed, if
large amount of electronic equipment
such as computers are connected to the
power supply system. The optimisation of
the harmonic content of the system can
improve the stability and operational
efficiency of electronic equipment. On the
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other hand, a good power guality can
improve the stability of the power supply
system from the power supply companies.

Minimisation of Maximum Demand
in Peak Hour

Maximum demand charges will be applied
in peak hours for the Large Power Tariff.
The end-user can reduce the maximum
demand if the peak loads can be reduced
to minimum by switching off all
unnecessary loads during the peak period
or rescheduling their use. In doing so, the
power generation requirements of the
power supply companies can be further
reduced.

=

m Some Useful Tips

. ‘the:king to ensure the electricity supply
voltage is correct.

= Checking to ensure the loads are
balanced across the three phases.

+ Improving the power factor” if

economically viable.

Using high efficiency motors whenever
appropriate.

= Using electronic device, wvariable
frequency inverters and soft starters.

= Providing adequate ventilation to the
overheated parts of machinery, e.g.
motor.

* Lubricating frequently the moving parts
of motors and drive bearings to avoid
overheating and power losses,

Lighting Installation

A good lighting system design enhances
the energy performance of buildings. In
fact, an energy efficient lighting
installation offers extraordinary
opportunities for energy and cost savings.
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Please refer to EM5D's Code of Practice for
Energy Efficiency of Lighting Installations''
regarding various recommended lighting

requirements. International standards
such as Code for Lighting” also give
recommendation on lighting requirements.

When replacing light fittings, high energy
efficiency fluorescent tubes should be used
whenever possible. They require no more
than one-third of the energy consumed by
incandescent lamps while achieving the
same illumination level,

Sy sk Some Useful Tips

+ Using lamps with the highest luminous
efficacy.

= Using high efficiency fluorescent tubes,
e.g. T5 tubes or T8 tubes.

+ Using open louvre type diffusers
whenever acceptable.

« Using compact fluorescent lamps instead
of incandescent lamps.

« Using colours with a high light-
reflectance value when a room is to be
redecorated.
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Using high-intensity-discharge (HID)
systems, particularly metal halide, for
outdoor and high-bay lighting.

Using occupancy sensors in areas where
lighting usage is not frequent.

Using solid-state dimmers as a means of
reducing lighting levels when higher
lighting levels are not required.

Using new technologies such as
induction lamps, LED fire exit signs, etc.

Using electronic ballasts for fluorescent
light fittings, especially for those lights
which need to be switched on
permanently.

Identifying unused lights by colour
coding the individual lighting switches
in multiple-switch circuits.

Switching off the lights close to
windows or in rarely occupied areas.

Cleaning walls, floors and ceilings.

Cleaning regularly light diffusers, globes
and reflectors under a routine cleaning

schedule,
Replacing yellowed or hazy lenses.

Replacing fluorescent lamps at the end
of their rated life since their efficiency
fall rapidly prior to failure.

Re-scheduling of cleaning and other
activities taken place outside normal
working hours,

Repainting the inner surfaces of light
boxes.

Removing tubesflamps/ballasts when
lightings cannot be switched off due to
group switching arrangement.

Rearranging the switching arrange-
ment to enable lights that are only
occasionally needed to be switched off
individually.
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Office equipment with energy efficiency
label under the Energy Efficiency
Labelling Scheme is recommended to be
widely used, as it paves the way for long-
term energy savings. The scheme as at
February 2004 covered nine types of
household  appliances, including
refrigerators, room coolers, washing
machines, electric clothes dryers, compact
fluorescent lamps, electric storage water
heaters, electric rice-cookers,
dehumidifiers and televisions as well as
four types of office equipment, including
photocopiers, multifunction devices, LCD
maonitors and laser printers.
-

i Some Useful Tips

. Sm;itching off all office equipment after
office work.

= Extracting locally the heat from the
office equipment.

* |solating the power supply of unused
office equipment, e.g. battery charger,
calculator.

* Setting the office equipment to
standby mode when not in use for a
period of time during office hours.

Air Conditioning Installation

EMS5D's Code of Practice for Energy
Efficiency of Air Conditioning
Installations” and related guidelines
provide a good guidance to save energy
in air conditioning installation.
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Air conditioning usually accounts for 30%
to 50% or even more of the total energy
consumption of commercial buildings in
Heng Kong, enabling more EMOs to be
identified. These energy savings, however,
will inevitably reguire some initial
expenditure as well as the fee of energy
management consultants, if employed.

The building manager should be aware of
the need to operate equipment/system at
peak efficiency, to control operating times
carefully and to follow proper maintenance
practices. The best way to ensure energy
efficiency in air-conditioning is to develop
a detailed preventive maintenance
programme based on the manufacturers’
recommendations for the proper
maintenance of the air conditioning
equipment.
-

S Some Useful Tips

. Uﬁing mechanical ventilation rather
than cooling whenever appropriate.

« Adjusting the room temperature
settings if the settings are too high or
too low.

Closing the doors between air-
conditioned and non-air-conditioned
spaces, e.g. outside the building, some
lift lobbies, toilets and stores.

* Closing the windows at air-conditioned

spaces when air-conditioning
installations are turned on.
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L

Central Control and Monitoring System
Central Control and Monitoring System
(CCMS) provides the central control and
monitoring of all BS installations. It is
particularly useful to allow time-setting of
operation for all equipment/systemns such
that they will be switched off
automatically during the non-operating
hours. This can greatly save the energy
consumption of the building. Suitable
selection of the space control equipment
to cater for the part-load conditions can
reduce the energy consumption as well as
to ensure the controlled comfort
conditions can be maintained .

Air S5ide System

To accommodate varying usage patterns
efficiently, multi-zone systems with
separate controls, such as the Variable
Refrigerant Volume (VRV) system and
Variable Air Volume (VAV) system, can be
considered for installation. Sometimes it
can be more energy efficient by using
local air-conditioning units in lightly used
areas, as well as by setting control valves to
shut off the individual zones from the
central system.

M Some Useful Tips

. (.ZI"eaning regularly the cooling and
heating fins to ensure that they are
operating efficiently.

+ Cleaning regularly all filters, e.g. main
filters, pre-filters, bag-in-bag-out filters,
etc.

« Checking regularly the insulation to
identify any damage and loss of
integrity.

= Using continuous exhaust fans in toilet
areas with auto-switches control in
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« Checking regularly all automatic
temperature controls to ensure that
they are operating properly.

» Checking frequently all ductwork and
equipment to identify any leaks,
especially around joints, coils, casings,
access openings and dampers in their
closed positions.

+ Reviewing the location of room
thermostats to ensure that they would
not be mistakenly influenced by direct
sunlight or factors affecting the room
air temperature.

* Calibrating regularly all thermostats,
adjusting the temperature settings of
all thermostats to low in winter and to
high in  summer; locking all
thermostats either at the desired
setting or at a limited range of
adjustment by the end-users.

« Controlling the system to ensure the
space reaches the desired temperature
just before the end-users arrive and
automatically switching off the system a
pre-determined time after they leave,

Water Side System

With multiple chillers operating at a part-
load condition, the second chiller should
not be brought on-line until the first one is
up to a pre-determined capacity.
Normally, the least energy is used by one
chiller operating at 90% capacity as
compared with that used by two chillers
each operating at 45% capacity.
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Select unequally sized machines for
multiple chiller installations. Chillers
operate more efficiently when they are
loaded close to their full rating than they
are only lightly loaded. If one chiller in a
two-machine installation is smaller than the
other, under most operating conditions,
one or the other of the two chillers should
be able to run close to full load. This will
result in a more efficient operation than if
one or two same-sized chillers are
operating at a lighter load condition,

Variable Speed Drive (VSD) chiller
compressor can be considered as
replacement of traditional chiller in the
future, as its cost has been gradually
reduced. The V5D chiller compressor will
allow the compressor to run at lower speed
under part-load conditions, thereby
yielding a lower compressor kWiton rating
under such circumstances than that
typically achieved by ordinary centrifugal
chillers in which part-load control is
effected by inlet guide vanes.

Whenever feasible, water-cooled heat
rejection system should be applied as
this can achieve more than 20% in
energy savings, when
compared with air-
cooled heat rejection
system. In June 2000,
the Hong Kong SAR
government, with
the support of
. EMSD and other

Wovernment
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bureaus/departments, launched a "pilot
scheme on the wider use of fresh water for
water-cooled air conditioning in non-
domestic buildings” in six designated
areas in Hong Kong. It was subsequently
expanded to cover a total of 54 designated
areas in August 2003,

e Some Useful Tips

« Checking regularly the chillers to ensure
they are working at maximum efficiency
with clean condenser tubes, no
refrigerant leakage, no water leakage,
calibrated gauges, lubricated bearings
and properly tensioned belts.

» Shutting down the condenser, the water
pump and the chilled water pump when
the chiller is out of services, since the
equipment in a standby mode still
CONSUMes energy.

+ Adjusting the chilled water supply
temperature at 9°C than at 5.5°C will
result in 10% less energy consumed. The
chilled water supply temperature should
be raised as the need for cooling is
reduced during cocler weather. Advice
from to the chiller supplier should be
sought, when in doubt.

Pumps and Fans
* Using energy efficient pumps and fans.

« Using variable frequency inverters. il

* Following the manufacturers’
recommended maintenance procedures
of pumps and fans to maintain thei
maximum efficiencies.
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Air Conditioners

* Programming the user-controlled air-
conditioners to be switched on no
earlier than 15 minutes before the space
is to be occupied, and be switched off
when the space is not occupied for a
prolonged period.

Lift Installation and
Escalator Installation

EM5D's Code of Practice for Energy
Efficiency of Lift and Escalator
Installations' and related guidelines
provide good guidance in designing lift
installation and escalator installation.

In Hong Kong, the energy consumption of
lift installation and escalator installation is
almost as much as that of lighting
installation in commercial buildings. This is
mainly due to their invariably large
electrical motors and virtually continuous
operation throughout the day in many
cases,

Lift Installation

The pattern of lift usage profile varies
from time to time, so it is worth getting
the lift maintenance company to conduct
a periodic lift traffic analysis in order to
examine whether the existing lift
programming is operating optimally.

-

Saen Some Useful Tips

= Using light-weighted decorations in the
lift design.

* Using either a variable voltage variable
frequency (VVVF) drive or a direct-
current motor controlled by energy-
efficient solid-state elements when
replacing the lift drive system.

Energy Efficiency and Conservation for Bulldings
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Assigning only one or two lifts available
to casual end-users after normal
working hours and on holidays.
Encouraging the end-users to walk up or
down one or two storeys rather than
taking the Iift.

Reporting the lift irregularities to the
lift maintenance company immediately.
Switching on the lighting in the lift
machine room only when it is occupied.
Switching off all energy-consuming
parts of a lift motor when not in use.
Switching off all lights and fans inside
the lift car automatically when the lift is
parked.

Switching off all fans and air-handling
units in the lift machine room when all
lifts have been parked for a significant
period (e.g. at night).

Escalator Installation
The advice on lift installation is equally

applicable

to escalator installation.

Control of onfoff setting is probably the
maost significant factor affecting energy
consumption of escalator installation,
since escalators are running at part-load
conditions most of the time.

h".

-

Some Useful Tips

IJsing VWVF drive systems.

Using high efficient gear
systems.

Using optical sensors to
start and stop escalators.

Using power optimisers to
achieve energy saving.
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Plumbing and
Drainage Installation

Potable Water Supply System
Potable water supply system consumes
energy when water is pumped from the
primary storage tank at a lower position
to the secondary storage tank at a higher
position.

Ses Some Useful Tips

. Usin;; self-closing taps to prevent waste
and undue consumption.

= Using taps with sensor control.

Using automatic flushing cisterns to
serve urinals with sensor control.

Repairing immediately when system has
been broken down.

Checking regularly all pipework and
tanks for leaks.

Hot Water Supply System

Hot water supply system consumes a lot
of energy especially in supporting the
facilities such as showers, bathing, laundry,
mukin% etc.

Soee Some Useful Tips

= Using heat pumps to act as a source of
hot water supply. When compared with
electric heating and gas heating, there
will be around 35% - 50% less fuel
consumption by heat pumps"'.

* Following the manufacturers'
recommended maintenance procedures
of hot water equipment, e.g.
electric/oil-fired/gas-fired boilers, heat
pumps, hot water pumps, etc.
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Swimming Pools

swimming pools with hot water and
heating supply requirements consume a
lot of energy in heating up both pool and
shower water and in supplying hot water
for showering.

Some Useful Tips

+ Using heat pumps to act as a source of
hot water supply.

* Considering the use of solar thermal
heating system to provide hot water
supply if there is a large roof area for
installing solar panels and collectors,

* Following the manufacturers’
recommended maintenance procedures
to ensure equipment is operating at its
maximum efficiency.

Water Fountains and Water Features
Water fountains and water features
consume a lot of energy. Programmable
timer schedule can be used to switch off
the plant during non-essential period of
operation. They should be run only when
necessary.

-

m Some Useful Tips

. S'i'zing the pump, piping and nozzles
praperly.

« Switching off unnecessary lights and
appliances.

* Keeping the plant at good condition to
avoid water wastage and to maintain
the water quality.
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Sewage Treatment and Water Recycling
-

prece: = Some Useful Tips
Lising automatic aeration controls for
Oxidation Ditch Rotor.

Using diffused air aeration instead of
Oxidation Ditch Rotor.

Using power factor improvement
equipment for motor drivers.

Using variable speed drives.

Checking and reducing the supply
pressure of the compressor air.

Checking the operation of the
disinfection systems to maintain the
water quality.

Checking and maintaining proper water
levels to minimise the operation hours
of the pumps.

Monitoring the plant loading profile in
looking for sheddable loads.

Improving dewatering process with
optimal dosage of polymers and
chemical.

Town Gas and
Liquefied Petroleum Gas

Town Gas and Liquefied Petroleum Gas
(LPG) should be switched off when not in
use. Even when the system is turned off
only for a short period, the pilot flame

should also be

switched off

simultaneously.

Sauny Some Useful Tips

* Ensuring that ovens are not pre-heated

for a prolonged pericd.

* Ensuring that all gases within each

cylinder is  discharged before
changeover occurs, when an automatic
changeover device has been installed.

Ermargy Efficiency and Corsarvation for Bulldings
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mepenai1 COMparison
between Glazing

SR ERBEOLER

The best glazing selection depends on
local climate, orientation, shading and
interior space usage in order to achieve
low thermal conductivity, low radiant
heat transmissivity and high visibility. The

following Table

comparison for glazing selection.

Characteristic

shows a

detailed

EREAERES  EESREN
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a spacer Ed visible light but any treatment
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barrier with of colours such | = Two layers of of glass wlge
various cholce as silver, bronze lass separated custom choice
of colours such and gold etc % lipl:l.‘r uf' :nlu-ur: or
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APPENDIX Il

Sources of
Information

R RIR

To promote energy efficiency, EMSD has
published a set of Codes of Practice,
Guidance Notes/Guidelines and Energy
Management Publications related to
building energy efficiency, namely:

Codes of Practice

+ Code of Practice for Energy Efficiency
of Lighting Installations

« Code of Practice for Energy Efficiency
of Air Conditioning Installations

« Code of Practice for Energy Efficiency
of Lift & Escalator Installations

« Code of Practice for Energy Efficiency
of Electrical Installations

+ Performance-based Building Energy Code

+ Addendum MNo. 1 to Code of Practice
for Energy Efficiency of Lighting
Installations

« Addendum No.1 to Code of Practice for
Energy Efficiency of Air Conditioning
Installations

« Addendum MNo. 1 to Code of Practice
for Energy Efficiency of Lift & Escalator
Installations

= Addendum MNo. 1 to Code of Practice
for Energy Efficiency of Electrical
Installations

Guidance Notes/Guidelines

+ Guidelines on Energy Efficiency of
Lighting Installations

* Guidelines on Energy Efficiency of Air
Conditioning Installations

« Guidelines on Energy Efficiency of Lift
and Escalator Installations

Energy Efficiency and Conservation for Bulldings
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Guidelines on Energy Efficiency of
Electrical Installations

Guidelines on Performance-based
Building Energy Code

Addendum No. 1 to Guidelines on
Energy Efficiency of Lift & Escalator
Installations

Addendum No. 1 to Guidelines on
Energy Efficiency of Electrical
Installations

Guidelines on Energy Efficient Equipment
Guidelines on Energy Audit

Energy Management Publications

Standards of Power Quality with
Reference to the Code of Practice for
Energy Efficiency of Electrical
Installations

Induction Lamps Installations at
Kowloon Bay Indoor Games Hall

Digital and Addressable Lighting Control
at Kowloon Bay Indoor Games Hall
Interference Problems of Fluorescent
Lamps Operating on High Frequency
Electronic Ballasts with Infrared Remote
Control Equipment and Infrared
Simultaneous Interpretation System
Report of high-output T5 lighting
project at East Kai Tak Indoor Games Hall

Innovative Energy-efficiency Pilot Projects
T5 Lamp Testing and Application Report
Self-Luminous EXIT Signs Testing and
Application Report

Application Guide to Electronic Ballasts

Application Guide to Variable Speed
Drives (VSD)

Application Guide to Central Control
and Monitoring Systems (CCMS)
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e axm Websites Relevent
°a8 to this Booklet

= HERNR

Brundtland Report http:/iwww.brundtlandnet.com/
Brundtland 3 & brundtlandreport.htm

Electrical and Mechanical http:/lwww.emsd.gov.hk

Services Department

BEIER

Energy Design Information http:/fwww.energydesignresources.com
R

Global Warming Information Page http:/iwww.globalwarming.org/
FHSEEAAR

International Ground Source http:/ivww.heatpumpcentre.org

Heat Pump Association

E!iﬂﬂﬁﬁl 5 g
EMRuh G R

Intergovernmental Panel http:/fwww.ipcc.chl/
on Climate Change

BT 4R e

Sustainable Development Unit http:/iwww.susdev.gov.hi/
IHFHEREAY html/en/index.htm

United Nations Framework http:/funfccc.int
Convention on Climate Change
(UNFCCC)
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Notes fiiaE

1 The definition is extracted from the

Brundtland Report, also known as Our
Common Future in 1987. This report
alerted the world to the urgency of
making progress towards economic
development that could be sustained
without depleting natural resources or
harmingthe environment.

In 1990, the IPCC's First Assessment
Report had a powerful effect on the
general public. By confirming the
scientific basis for concern about climate
change, this four-velume report inspired
governments to establish the
Intergovernmental Negotiating
Committee, which adopted the UN
Framework Convention on Climate
Changein 1992,

In 1998, the World Meteorological
Organisation (WMO) and the United
Mations Environmental Programme
(UNEP) established the
Intergovernmental Panel on Climate
Change (IPCC) to assess scientific,
technical and socio-economic
information relevant for the
understanding of climate change, its
potential impacts and options for
adaptation and mitigation. It is open to
all Members of the UN and of WMO.

The text of the Protocol to the United
Mations Frameweork Convention on
Climate Change (UNFCCC) was adopted
at the third session of the Conference of
the Parties to the UNFCCC in Kyoto,
Japan, on 11 December 1997; it was open
for signature from 16 March 1998 to 15
March 1999 at United Nations
Headguarters, New York. By that date
the Protocol had received 84 signatures.
Those Parties that have not yet signed
the Kyoto Protocol may accede to it at
anytime.

Guidelines on Energy Audit, issued by
EMSD of HKSAR
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10

11

12

13

14

15

Code of Practice for Overall Thermal
Transfer Value in Buildings, issued by
Buildings Department of HKSAR in 1995.

LCA is an objective process to evaluate
the environmental burdens associated
with a product, process or activity by
identifying and guantifying energy and
materials uses and releases to the
environment and to evaluate and
implement opportunities to affect
environmental improvement. The
definition is extracted from Guidelines
for Life Cycle Assessment: A Code of
Practice (First Edition), Society of
Environmental Toxicology and
Chemistry (SETAC), Brussels, Belgium and
Pensacola, Florida, USA, 1993,

Performance Based Building Energy
Code, issued by EMSD of HKSAR

Code of Practice for Energy Efficiency of
Electrical Installations, issued by EMSD of
HESAR

Power factor deals with the ratio of
active power to the apparent power,
please refer to the Code of Practice for
Energy Efficiency of Electrical
Installation for further information.

Code of Practice for Energy Efficiency of
Lighting Installations, issued by EMSD of
HKSAR

Code for Lighting, issued by CIBSE, 2002.
This updated Code for Lighting (which
replaces the 1994 Code for Interior
Lgﬂﬁng] includes sections on the Visual
Effects of Light, Lighting
Recommendations, Equipment, Lighting
Design, a Calculations Guide and
Appendices.

Code of Practice for Energy Efficiency of
Air Conditioning Installations, issued by
EMSD

Code of Practice for Energy Efficiency of
Lift and Escalator Installations, issued by
EMSD of HKSAR

Some international websites e.g.
http:/fwww.heatpumpcentre.org can
provide information on the heat pump
design.

Energy Etficiency and Conservation for Bulldings
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