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Indoor Air Quality Talks
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After the launch of our Indoor Air Quality (IAQ) Certification Scheme on 18 September
2003, we delivered three talks on IAQ to different stakeholders, induding professionals,
building management companies, IAQ consultants and laboratories. In these talks, we
shared the experiences gained from our |AQ surveys, varying methodologies, the

different equipment used, and possible problems and solutions with participants. The
talks were held on 23 and 30 September, and 8 October 2003.
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a fresh-water cooling tower or seawater cooling tower?

Due to the much higher rate of dissolved solid content, a seawater cooling
tower requires a higher water make-up rate to maintain water quality
{through regular blow-dowrs). The water make-up rate of a freshawater
oooling tower & about 1.8% of the water draulation rate, while the rate for a
seawater cooling tower i about double this figure.

e Which of the following airconditioning system retrofits can achieve the

highest efficiency gains?

@ An air<ooled chiller with the aircooled condenser replaced by an
evaporative condenser.

8 An aircooled chiller with the whole aircooled chiller unit replaced by a
water-cooled chiller and cooling tower.

#® An aircooled chiller with a waterspraying facility added to the
aircooled condenser.

Retrofit B ks able to achieve the highest efficiency gairs. Even though the
effidency gains for retrofit A or retrofit C are appreciable, the systems are
corstrained by the original design of their refrigeration gydles.

@ what is the definition for the term coefficient-of-performance (COP) in

relation to a heat pump?

COP, in relation to an electrically-driven heat pump, i the ratio of the
thermal output and the electridty input resulting in a dimensionless
number. A heat pump "moves” heat from the "source” to the “sink”,
which can be in the form of either air or water. The eleciricity wsed to
drive the compressor of the heat pump 5 transformed into internal
energy of the refrigerant, and dumped in the "sink” as heat energy.
Ignoring losses, COP is equal to (heat extraction from source + electridty
input / (electricity input), which is always greater than one,

Heat pumps can typically achieve COPs of between 3 to 8 under their
most favourable working conditions. In actual applications, because of
the varying sourceside and sink-=side entry temperatures of the water {or
air}, the annual average COP is lower than its optimum conditions.
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Water-cooled Air-conditioning Systems
in Hong Kong
#E Project Progress
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Study on Territory-wide Implementation of
Water-cooled Air Conditioning Systems
in Hong Kong
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In mid-2003, the consultancy study “Territory-wide
Implementation Study of Water-cooled Air Conditioning
Systems in Hong Kong" was completed. The Executive
Summary of the Study is available on EMSD%s website at
http:/fwww.emsd.gov.hkfemsd/e_download /wnew/wacs_tws_es_rpdf.

Key findings include:-

* The projected total air conditioning load (cooling load) for
non-domestic premises in the entire territory is estimated to
reach 13,348,500 kW by 2020;

= Switching from Air-cooled Air Conditioning Systems (AACS)
to Water-cooled Air-conditioning Systems (WACS) — District
Cooling Systems (DCS), Central Seawater Schemes, or Cooling
Tower Schemes, would make it possible to achieve annual air
conditioning end-use electricity savings of up to 35%, 28%
and 20% respectively;

+ Dividing the territory into 50 zones, 20 of them have been
identified as potential DCS zones.

A public consultation exercise on the Study's findings and
recommendations was conducted from August to November
2003. We are now reviewing the comments received as we
formulate an implementation framework for water-cooled air-
conditioning systems in Hong Kong.
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i Ntz a District Cooling System at
South East Kowloon Development

The “Implementation Study of a District Cooling Systerm (DCS) at
South East Kowloon Development” was completed by the consultants
in September 2003. DCS is a form of water-cooled air-conditioning
system for which centralised chiller plants provide chilled water
through underground distribution pipelines to a number of buildings
within a district. The Study concluded that DCS is an environmentally-
friendly system enabling energy savings of up to 35%, with space
savings of 70% in plant rooms on average. The system is seen as
feasible and far more reliable than installing individual air-
conditioning systems in the different buildings.

A "build-operate-transfer” business model to be undertaken by the
private sector with a 30-year contract period, has been recommended as
the most suitable approach for providing the DCS service at South East
Kowloon Development. However, as finandal analysis indicates that DCS
construction is capital-intensive and as there is some risk assodated with
the business, incentives such as land use arrangements have been
recommended to improve the project’s overall business viability.

The Executive Summary of the Study is available on our website for
public view at http:feww.emsd.gov.hk/emsd/eng/peefwacs_pub.shimil.
In the public consultation exercise carried out in February 2003,
general indications show that the stakeholders do
support the initiative.

However, the DCS implementation programme at South
East Kowloon Development will need to follow the
overall development of the area itself.
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Study on the Implementation of Water-Cooled Air Conditioning Systems in

Wan Chai and Causeway Bay
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This Study commenced in December 2001, to examine the possibility
of implementing Central Seawater-cooled Systems or District Cooling
Systems in Wan Chai and Causeway Bay. The Wan Chai and Causeway
Bay area, a built-up area with both residential and commercial
buildings, is very different from a new district. The Study therefore
examines the many complex issues involved, such as technical
requirements, traffic conditions, environmental and land issues. Also
recommending a relevant framework and suitable implementation
approach, the Study will be completed in early 2004.
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Pilot Scheme for Wider Use of Fresh Water
in Evaporative Cooling Towers for
Energy-efficient Air<onditioning Systems
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This Scheme was first launched in June 2000, covering six
designated areas. It was subsequently expanded to cover
a total of 54 designated areas so that more non-domestic
buildings would be allowed to use fresh water in the
evaporative cooling towers of their air-conditioning
systems.

As at December 2003, the number of applications received
for the use of these systems had grown to a total of 65,
involving 2,166,000 m* of non-domestic floor area In total.
It is estimated that 26 million kWh of electricity will be
saved annually upon the completion of these water-
cooled airconditioning systems.

The 54 designated areas consist of 13 areas on Hong Kong
sland and the Outlying Islands, 19 in Kowloon, 12 in the New
Territaries East, and 10 in New Territories West. Details of the
Pilot Scheme, a brochure and the location plans for these
areas can be downloaded from EMSD's website at:
http://www.emsd.gov.hk/emsd/eng/pee/wacs shitml.

Seven water-cooled air-conditioning installations using
evaporative cooling towers registered under the Pilot
Scheme have been completed so far and are now in
operation. Details are given in the accompanying table.
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Tai Yau Building

Floor Area 23683m?

Comm issioning Date Decem ber 2001

Cooling Tower Capacity 3 x 2,000 KW + 1x 1,480 kW
Estimated Water Consumption 36 m * /day

Estimated Electricity Saving 1,079,251 K\Wh per annum

Tai Yip Building

Floor Area 6.72m?

Comm issioning Date Septem ber 2002
Cooling Tower Capacity 2989 kW

Estimated Water Consumption ~ 5.5m  /day

Estim ated Electricity Saving 80,784 kWh per annum

Cyberport Development

Floor Area 26,483m % (Stage 1)
Comm issioning Date July 2002 (Stage 1)
Cooling Tower Capacity 4 % 1,760 KW

Estim ated Water Consum ption  131m 2 fday

Estimated Electricity Saving 317,796 KWh per annum

Festival Walk

Floor Area 150,000 m?

Comm issioning Date August 2003

Cooling Tower Capacity 12x 2,285 kW

Estimated Water Consumption ~ 387m ® /day

Estimated Electricity Saving 4,866,000 kWh per annum

A Commercial Building in Mong Kok

Floor Area 9,194m?

Comm issioning Date Septem ber 2001
Cooling Tower Capacity 3 x 1,300 kW

Estimated Water Consumption 16 m > /day

Estim ated Electricity Saving 110,328 kKWh per annum

A Restaurant in Mong Kok

Floor Area 1,300 m 2

Comm [ssioning Date January 2002

Cooling Tower Capacity 1x683 kW

Estimated Water Consumption  10m * /day

Estim ated Electricity Saving 15,600 kWh per annum

Hong Kong and China Gas Company Building
Floor Area 38,000m 2

Comm issioning Date June 2003

Cooling Tower Capacity 1x 3,404 kW
Estimated Water Consumption ~ 22m 3/ day

Estimated Energy Saving (Towngas) 1,640,287 MJ per annum
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Asia Pacific Conference 2003 on Built Environment
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The Asia Pacific Conference 2003 on Built Environment was held
on 18-19 November 2003 at the Kowloon Shangri-la Hotel. The
conference was jointly organised by ASHRAE, HKIE, CIBSE, HKPU
and EMSD. Mr. Carl LAM from our Energy Effidency Office
presented a paper entitled "Water-cooled Air Conditioning: A
Mears to Mitigate Heat Island Effects
in Metropolitan Cities". In his
presentation, he touched on the
causes of the "Heat Island Effect™ and
its implications in Hong Kong, and
how water-cooled air-conditioning can
contribute to mitigating the problem.
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The discussion panel chairman, Mr. Vincent CHU,
presenting a souvenir to Mr. Carl LAM
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Technical Talk on Water-cooled Air-conditioning

in Hong Kong
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Another EMSD colleague, Mr. L.5. TAM, delivered a talk on "The
Potential of the Wider Use of Water-cooled Air-conditioning in Hong
Kong" on 30 September 2003 at HKIE's Headquarters. Organised by
the Hong Kong Institution of Engineers, the talk attracted over 70
participants.

In his talk, Mr. TAM detailed the three types of WACS systems
{cooling tower systems, district cooling systems and centralised
seawater systems), their current applications in Hong Kong and their
benefits compared to individual systems. He also briefed the
audience on the findings of the Study on the territory-wide
implementation of WACS and the pilot scheme to promote the
wider use of evaporative cooling towers.
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Hong Kong Energy Efficiency Registration Scheme for Buildings
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To mark the fifth anniversary of the
Hong Kong Energy Efficiency
Registration Scheme for Buildings, an
experience sharing seminar was held
on 26 November 2003 at the Regal
Hongkong Hotel. The Seminar brought
together many of the Scheme's
participants over the past five years, as
well as professionals and practitioners
from the property sector and the
building industry, to exchange
experiences and views on energy
efficiency in buildings, About 250
people attended the seminar.
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i3 Esmtintion s g ST

ENED

S 8y e s T B

Speakers answering questions from the tloor during Q&A session
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Our Director, Mr. 5.H. LAl, said in his Opening Address: *The 5cheme
can help building owners and tenants achieve significant energy
savings. We are working hard to persuade more building owners to
participate in the Scheme."

Mr. UY Tat-ping, Assistant Director/Energy Effidency, chaired the seven
presentations. The speakers came from the Hong Kong Sdence and
Technology Parks Corporation, Parsons Brinckerhoff (Asia) Limited, the
Hong Kong and China Gas (HKCG) Company Limited, Hong Yip Service
Company Limited, Jones Lang LaSalle Management Services Limited,
Yau Lee Construction Company Limited, the Architectural Services
Department, as well as our Energy Effidency Office.

The presentations covered a variety of topic, touching upon the
energy efficency and conservation measures adopted in various
buildings owned or operated by the presenters’ organisations such as
the Sdence Park, HKCG'S Headquarters Building, as well as the Public
Health Laboratory Centre. The Energy Efficiency Office’s presentation
was about the latest Building Energy Code — the Performance-based
Building Energy Code launched in early 2003. The presentations
generated great interest among the audience and stimulated intense
discussion during the Q&A session.

Mr. LAl also took the opportunity to present nine Registration
Certificates to the parent organisations of recently registered
buildings, as well as sixty souvenirs to the management agendes and
landlords of buildings registered between 1999 and mid-2003. At the
end of the Seminar, Mr K.W. HO, Deputy Director/Regulatory Services,
delivered the Closing Remarks, applauding the efforts of the many
individuals and organisations involved in this milestone event while
also ushering in the next phase of the Scheme.

The Hong Kong Energy Efficiency Registration Scheme for Buildings,
launched by EMSD, is one of the schemes launched by EMSD to
recognise and encourage adoption of energy-efficdent designs for
electrical appliances, building services installations, and road vehides.
The main condition for registration under this voluntary Registration
Scheme is compliance with one or more of Hong Kongs Building
Energy Codes, which indudes a lighting code, air-conditioning code,
electrical code, |ift & escalator code as well as a performance-based
code. The Scheme, which aims to encourage developers, property
management companies, architects and engineers to adopt energy-
efficent designs and retrofits in buildings, has been well-received by
the trade.

Over the past five years, some 230 certificates have been issued for
about 160 buildings, including both new buildings and existing
buildings with energy-efficient retrofits. It has been very encouraging
to see the great variety of buildings, ranging from the commercial,
industrial and residential to the research and technology sectors, on
the registration list The Scheme s estimated to have achieved
cumulative savings of about HK$85 million in energy expenditure,
with the saving being HK$38 million in 2003 alone.

Of course there are many buildings that have not joined the Scheme
but which are extremely energy-effident However the Scheme serves
to endorse the efforts of building owners, designers and management
teams in their efforts to protect the environment. At the same time,
registration under the Scheme helps to highlight an environmental-
friendly image for the buildings owners while also enhandng the
building’s prestige.

More details of the above Scheme are given in the following webpage:
httpitwww.emsd.gov.hk/emsd/eng/peefeersb_pub.shtml
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Forthcoming Symposium on the E[H =
Safe and Efficient Use of Energy
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"The Symposium on
Safe and Efficient
Use of Energy - the
Challenges Ahead"”,
jointly organised by
EMSD and the Hong
Kong Institution of
Engineers, will be ;
held on 26 to 27 r
February 2004. An .. il
information leaflet ]
on the symposium
as well as registration forms can be
downloaded from our EMSD website at:
http:/vww.emsd.gov.hk/safefi/.

&
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The symposium will provide a platform for
policy makers, professional engineers,
energy managers, business decision-
makers, the academic community as well as
international experts, to share their
expertise and exchange views on energy
efficiency and safety. Through the
symposium, we aim to identify priority
issues and action, to achieve sustainable
development through the safe and
efficient use of energy.
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Under the fine skies of 23 November, EMSD, one

of the supporting organisations, took part in the

4th Solar Cart Race organised by the Friends of BEESEARENED

the Earth (FoE). The event aims to raise public  Secetary for the Environment, Transportand
2 Works visit EMSD's exhibition booth.

awareness on renewable energy and its

applications.

On the day of the race, our Energy Efficiency
Office and Airport Vehicle Engineering Division
provided cart repairs and cart troubleshooting

BREE-WXlGEE

Secretary for the Environment,
Transport and Works in a solar cart
support, apart from also participating in the

marking process. In conjunction with FoE, we
also set up an exhibition booth at the event,

. : EREECMNS—MAlFaEm
promoting energy efficiency and renewable  Our Director riding another solar cart

energy.
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EMSD's booth attracted many vistors
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Legionnaires' Disease and Other Respiratory Infections and Their Prevention
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The Symposium on Legionnaires’ Disease and other Respiratory Infections and their Prevention, organised by the Prevention of
Legionnaires’ Disease Committee (PLDC) and supported by EMSDs Energy Efficiency Office and the Hong Kong Tuberculosis, Chest
and Heart Disease Assodation, was successfully held on 12 December 2003, attracting over 200 partidipants.

Under the leadership of Prof. S.H. LEE, Chairman of the PLDC,
the symposium fadlitated collaboration between two
different and distinguished professions in Hong Kong - the
medical profession and the engineering profession. Our
Director, Mr. Roger LAl had the honour of delivering the
opening address for the symposium. Then, a number of
leading and wellknown international and local
engineering spedalists and medical experts presented
valuable speeches on strategic issues relating to theme of

the symposium.

A B 0
The symposium attracted many participants
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Green Management Practices

httputww.EnergyLand.emsd.gov.hk
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Hong Kong Awards for
Energy Efficiency & Conservation in Government
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: '-\;{'_1_,,:"',,.1 We recently launched the *Hong Kong Awards for Energy Efficiency and Conservation in

) Government®. The competition will run from October 2003 to September 2004. Awards will be

granted to partidpating departments and venues that achieve the greatest electricity savings, as
well as to departments that have adopted best practices in energy conservation and effidency.
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We also hosted two briefing sessions on 9 and 10 September 2003 to introduce the
competition's oriteria together with further energy saving advice to representatives of the
various government departments. The two sessions registered an attendance of over 260
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Flndlngs of the Henewable
Energy Study
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Monitoring of
Solar Energy and Wind Energy
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The different types of data generated by the builc
photovoltaic installation at Wanchal Tower are
monitored and logged on a computer system.
monitored indude solar irradiance, wind speeds, the p
panel temperature, power output, cumulative energy c uf
guality, etc. An information display panel has been
buildings main entrance to showcase some
operational data to the general public.

We are also embarking on a wind measurement pro
measure wind data at a number of sites on the eastern stﬂa r{m&g
Kong, to assess the wind energy potential in the area, i.'h'lﬂtzh-.p_.'igiﬂj
as having the richest source of wind energy in Hong kn'nﬁ. The
installation of wind monitoring stations is being planned at selected
locations in both urban and rural areas, incduding the Government
Logistics Centre, Pottinger Peak, Town Island, Miu Tsai Tun and Tung
Lung Chau. Other potential sites are also being considered. At most
of these sites, measurements will be taken as far up as 50 metres
- above ground level. On roof-
top sites, measurements will
be taken up to 10 metres
above installation level. The
programme started at the end
| of 2003 and will be completed
in early 2005.

M I OB O S R B
Information display panel for Wandhai
Towver photovoltaic installation
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Water-to-water Heat Pumps at Chek Lap Ko
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- The supply of hot water for showers s & “m fﬁw‘klah' |
stations. In mid-2003, our EEO conducted a
‘water-to-water heat pumps to replace six a1etli't:a1
‘Chek Lap Kok Airport Police Station. A heat pump s : |
refﬂgeratlnn unit operating in reverse. Even at a “heatec =
- temperature uf 60 degrees cah-lug o heatin -
_performance) of at least two can be achieved in the inst: 2
~“cooled” water, at the same time, is not wasted as it is '

mﬁ]mg in the air-co nﬂltlnrﬂng s‘,lstam. —

~ In 2001, the energy hll[fﬂrﬂiemhnbwmrhﬁﬂﬁm% ’ L= Ziseas .
As a result of this retrofit, an overall annual saving of arou S E——
eacpe'cted to be achieved, for both the ho . = —) ok
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Technical Presentations
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EMSD also presented two papers, "Pilot Project on the Application of Solar
Energy in Hong Kong®, and "Energy Efficency and Conservation in Hong
Kong®, at the International Conference on Pollution in the Metropolitan
and Urban Environment (POLMET 2003) which was held on 3 to 5 November
2003. POLMET is a triennial event organised by the Hong Kong Institution
of Engineers, since 1985. One of the most important conferences in the
field, it addresses pollution and sustainability issues in metropolitan cities.

Clitan anc
(POLMET 2003

Another paper entitled "Utilisation of Wind Energy in Hong Kong® was presented at the 6th
International Conference on Advances in Power System Control, Operation and Management
{APSCOM) held on 11 to 14 November 2003. The conference was organised by the Institution
of Electrical Engineers Hong Kong, with about 150 local and overseas partidpants.
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