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Computerised chiller plant control

Environmental, Health & Safety Review 2004

Case Study No.1
Saving Energy

Innovative Chiller Control Strategy — Festival Walk

In 2003, Festival Walk became the largest commercial complex
in Hong Kong that converted its air-cooled air conditioning
system, in line with Government’s promotion of fresh water
cooling, to a significantly more energy efficient water-cooled
system. In 2004, our colleagues developed a novel control
strategy for the system that further saves energy and is recognised
by the 2004 Hong Kong Eco-Business Award.

BACKGROUND

An air conditioning system consists of a series of chillers
(technically called de-coupler chilled water system) that produce
chilled water to cool air before it is supplied to the indoor
environment.

The chillers in a conventional system are controlled by a
computerised pre-set constant chilled water flow rate that
passes through each of the chillers. In general, the more cooling
needed, the more chillers will be activated. When a pre-set
deficit flow rate is detected in the chilled water loop, an
additional chiller will be activated.

This setup could waste energy if the chiller already in operation
has not reached its maximum cooling capacity to trigger the
operation of an additional chiller.

INNOVATIVE METHOD

Based on their knowledge of the delicate balance between
water flow, load demand conditions and cooling capacity, our
colleagues modified the system programme logic as this:

Innovative Control Strai
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Control schematics

e Reduction of 400,000 kWh of
electricity use per year
(equivalent to 240,000kg of COz)

e Minimal investment

® Only change control logic; no
system modification required

® Received a Hong Kong Eco-
Business Award in 2004

Switching on an additional pump to supply more water for
chilling rather than switching on an additional chiller, saves a
lot of energy. An additional chiller is only switched on when
the flow and demand conditions both justify its operation.

BENEFITS

Because the control strategy only requires modification of the
programme logic, the investment is minimal but the energy
saving can reach approximately 400,000 kWh per year, while
guaranteeing the same air conditioning system performance.
This can reduce about 240,000 kg of equivalent carbon dioxide
(CO2) emission into the atmosphere each year.

KNOWLEDGE SHARING

Experience gained in the control strategy was shared with
students and lecturers of the Hong Kong Polytechnic University
and Hong Kong Institute of Vocational Education in 2004. It
is hoped that the application can be adopted in the industry
for benefit of the wider community.
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Clear fagade design

Case Study No.2
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Environmentally Responsible and Safe

Design & Construction
An Office Building — Three Pacific Place

DESIGN CONSIDERATIONS

Energy Efficiency

Fagade - Three Pacific Place is the first building in Hong Kong
to use a ‘clear facade’ concept. Without reflection from the
glass, the interior benefits from increased natural light, thus
providing a more pleasant environment and reducing the
requirement for artificial lighting. Moreover, the special coating
on the inner face of the double glazed curtain wall allows most
of the natural light to penetrate while deflecting the heat
energy outdoors. The ‘mega-fins’ sunshade also reduces air
conditioning requirements.

Lighting - T5 low-glare fluorescent tubes provide energy efficient
illumination with energy saving electronic ballasts.

Electrical & Mechanical Equipment and Distribution — Three
Pacific Place is also one of the first pilot projects approved by
the authorities to use fresh water for air conditioning cooling.
Heat wheels and free cooling units are also used to enhance
energy efficiency.

CONSTRUCTION FEATURES

Waste Minimisation Construction Methods — Innovative

types of structural and builder’s work were used, reducing the

need for waste-generating plywood formwork for in-situ poured

concrete. These include:

o Self-climbing wall forms and system formwork for core wall
construction

e Aluminium mini-table form system for casting post-tensioned
concrete slabs

e Steel moulds for composite columns

e Permanent steel formwork for staircases

e Proprietary wall systems comprising light gauge galvanized
steel stud framing, fibre cement sheet lining and lightweight
concrete core mix fill for internal non-load bearing partitions

Prefabricated pipes and ducts, eliminating cut-offs and packing
materials, were procured in the risers, AHU rooms and

Self-climbing formwork

washrooms. Other benefits of the above construction methods
include faster and easier installation, improved quality, and
increased site cleanliness and safety.

Site Safety Installations - Reusable and recyclable site safety
installations such as steel safety barriers, catch fans and safety
screens, were employed to eliminate the use of bamboo and
plywood typically used in conventional practice. Not only do
these high quality equipment enhance safety, they also reduce
construction waste.

Award-winning Refuse Chamber System - A network of
tubes connects most floors to the chamber for the purposes
of collecting rubbish. The chamber is equipped with an automatic
water spraying device that uses treated wastewater to minimise
the spread of dust from the falling rubbish. The system received
the Occupational Safety and Health Council ‘Site Hygiene Gold
Award 2003’ recognising its innovation and contribution to
site safety and the environment.

Jump Lifts - A jump lift is the permanent lift car installed in
the permanent lift shaft for both circulation and material delivery
during the construction stage. This jump lift was used instead
of traditional workmen’s hoists (or ‘a lift cages’) as jump lifts
save space, construction time and more importantly provide
a very safe operating environment.

® 1 Queen’s Road East

e Comprises a 38-storey office tower and a
3-storey basement carpark

e Net floor plate area varies from 13,530 to
15,580 sq.ft.

e Completed in August 2004

e Pedestrian subway will link Admiralty MTR
Station and Pacific Place

Safety screen

System formwork — table form



Power dado
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Case Study No.3

Environmentally Responsible Renovations
Serviced Apartments — Parkside, Pacific Place

e Completed in 1990, renovated in
2004-05

o 270 serviced apartments in 27 floors

o [ocated in the Conrad Tower; Pacific Place

e Total gross floor area approximately
441,000 sq.ft.

A complete renovation was deemed necessary to position the
Parkside Serviced Apartments in line with new market trends.
The renovation was undertaken in two phases, with one half
of the building remaining occupied during the renovation of
the other half, which posed additional challenges on managing
associated environmental issues.

REDUCING NOISE

To minimise noise impact to existing tenants, it was critical to

reduce the amount of demolition work. This was achieved by

working closely with the designers to identify existing items

that could be kept and worked into the new design, negating

the need for demolition. Examples include:

¢ A surface mounted ‘power dado’ was installed in the suites
for power, audio and telecom cabling to reduce noisy chasing
work to walls

¢ Old carpets were used as noise absorbent (and protective)
materials during the works, which also reduced waste.

REDUCING WASTE

WASTE AVOIDANCE

The scope of works was carefully reviewed in the design stage

to reduce waste by retaining existing materials with only minimal

additions or refurbishment to freshen the design. Some significant

examples of materials retained include:

® 100% of bathroom fixtures and marble and 80% of kitchen
tiles in the West Wing

® 50% of bathroom fixtures and marble and 40% of kitchen
tiles in the East Wing

¢ Roughly 80% of the original teakwood flooring in both wings
e Marble architraves in the lift lobbies
It is estimated that approximately 1,600m? of waste is avoided
by the aforementioned and the reuse of doors (see next
subsection). The volume is roughly equivalent to the carrying
capacity of two 747-400 cargo planes.

REUSE

95% of the removed fixtures, furnishings and appliances were
auctioned off to third parties for reuse in other developments
in Asia Pacific.

In Phase 1, many wood doors (135 wooden main doors & 567
in-room doors) were reused by the sub-contractor for other
projects in China.

What is typically considered construction and demolition waste
from building services was sorted and reused in local Hong
Kong properties that Swire Properties manages, e.g. steel and
copper pipes, light boxes, fan coil units, fire dampers, water
taps and mixers. What was not reused was re-cycled.

RECYCLING
By implementing a waste management plan, we were able to
reuse or recycle over 17 tonnes of materials, mostly steel.

ENVIRONMENTALLY RESPONSIBLE
PROCUREMENT

Many materials and design alternatives selected for Parkside
underwent Life Cycle Assessment & Life Cycle Costing, such
as dry wall construction, wall coverings, carpets, woodwork
and lighting equipment.

For the loose furniture,

e The white oak and walnut veneer comes from sustainable
managed forests certified by the Forest Stewardship Council

e The adhesive and raw chipboards were selected based on
low emission formaldehyde content.

NN

Re-furbished teakwood flooring

Re-furbished teakwood flooring

Bathroom showing re-used
marble and fixtures
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Improving Safety at our Malls and

Office Towers
Comprehensive Slip Test

SAFETY FIRST

Improving safety for shoppers and office users has always been
our priority. Statistically speaking, ‘slip and fall " is one of the
most common accidents occurring in public areas. Although

Flooring that was slip tested

Case Study No.5

it is not a statutory requirement to conduct slip resistance tests
for shopping mall and office areas, we believe such a test could
help us identify causes and prevention. Improvements include
developing the best management practices for daily operations
such as cleaning and waxing and informing future selection
of floor materials.

A comprehensive slip resistance test of various types of walkway
surfaces was carried out in July 2004. Major sampling locations
included escalator landings, lift landings and lift lobbies, common
walkways and entrances, particularly along the paths most
frequented by users.

RESULTS

Average test results show that walkway surfaces at our different
shopping malls and office towers reach the safety standards
recommended by the American Society for Testing and Materials.
As part of our continual enhancement programme, special
floor treatment is currently being studied for further improvement
of the slip resistance of walkway surfaces in our premises.

Reinforcing Staff Safety Awareness

Staff Safety Handbook

A pocket-sized staff safety handbook was issued to our
technicians and security supervisors in late 2003 to provide
staff with a quick reference to important safety precautionary
information, such as basic safety rules & regulations and in-
house guidelines. The handbook, which went into use in 2004,
highlights:

e Management commitment

Employee duties

Relevant regulations and in-house rules

Working with powered tools

Safe work practice in confined spaces

Electricity safety

Personal protective equipment

We believe the handbook can provide reminders to staff
when they deal with hazardous activities associated with
their daily duties.

Staff safety handbook




