


OCEAN FINANCIAL CENTRE

Cost-Effective and Tenant-
Oriented Sustainable Design

In March 2008, the Ocean Financial Centre
(OFC) received the highest accolade of Green
Mark Platinum Award from the Building and
Construction Authority. With the help of
their architects Pelli Clarke and Architects
61, Keppel Land developed the OFC as a
sustainable office development with tenants
in mind. The OFC has eco-features that can
reduce energy consumption by 35% (9GWh
per year), and water consumption by 37%
(42,000 m? per year). The energy and water
savings enable Keppel Land to pay back
a 3% to 5% increase in construction cost
within seven to nine years. Other intangible

benefits include better indoor air quality and
environment, which contribute to improved
employee productivity and wellness.

Energy Efficiency Features

The OFC achieves energy savings by using
an energy-efficient air-conditioning and
mechanical ventilation system (including
a hybrid chilled water system), an energy-
efficient lighting system, an “ECO Switch”
control programme and a regenerative drive
system for the fastest elevators in Singapore.
The iconic glass tower also uses triple-glazed
facade glass with state-of-the-art low emissive
coating to maximise light transmittance and
transparency while minimising heat gain. As a
result, the OFC is able to achieve an Energy
Efficiency Index® of 174kWh /m?/ year.

Other Green Features &
Use of Sustainable Technologies

Water is saved through the collection of
condensate from the air handling units (AHU),
rainwater harvesting, and the extensive use of
efficient water fittings. This building also has
extensive vertical green walls to provide a cooler
and greener environment and lush sky gardens
that allow occupants to enjoy nature even at
their workplace. The roof crown of the OFC will
be topped off with a glass-canopied roof with
multi-terraced sky gardens. This building has the
largest photovoltaic (PV) system assembly for
a commercial building in the Central Business
District that will harness 75kWp of solar energy.

8 The Energy Efficiency Index (EEI) is a measure of the
energy efficiency or intensity of a building, calculated
by dividing the building’s annual electricity consumption
by the building’s total floor area. Data centres and
carparks are excluded from the electricity and floor area
calculations due to their specialised functions and energy
consumption profiles.
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XILINX ASIA PACIFIC HEADQUARTERS

as active features such as a double-skinned

Located at Changi Business Park, Xilinx's
Asia Pacific Headquarters is the first privately
developed industrial facility to be awarded
the Green Mark Platinum Award. A Fortune
100 “Best Companies to Work For” since
2001, Xilinx wanted to create a sustainable
and conducive working environment for its
employees. The building incorporates both
passive design features such as internal green
courtyards to allow natural daylighting, as well

facade to reduce thermal transfer, energy-saving
lighting with a computerised brightness

control system and the recycling of
condensate water for landscape irrigation.
The green features result in an increase of
1.1% in construction cost, but allow Xilinx
to reap an estimated savings of $500,000
each year. Therefore, Xilinx can pay back the

higher construction cost within 1.25 years.

* The government will require new buildings

Existing Buildings
in key development areas’ to achieve
Mark

and Gold™s ratings) as part of its land

Our existing buildings form the bulk of our

higher Green ratings (Platinum

building stock. We can potentially achieve

sale requirements. an overall 5% to 10% improvement in energy

efficiency for our existing building stock if

e The public sector will take the lead by we can encourage 400 to 600 existing large

requiring new public sector buildings with buildings to adopt green building features.

more than 5,000sqm air-conditioned floor This alone means a potential annual cost

area to achieve Green Mark Platinum rating. savings of some $100 million™.

e |n the |onger term, BCA will consider the ? Areas include Marina Bay and the Central Business District,
Jurong Gateway, Kallang Riverside and Paya Lebar Central

which are key new growth areas.
© Based on the electricity tariff rate for Jan — Mar 2009.

need to further tighten the mandatory
Green Mark rating for new buildings.
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DESIGNING FOR GREEN

Punggol will herald a new generation of
eco-living that Singaporeans can look forward
to in the next decade and beyond. The
development of Punggol Town along a 4.2km
Punggol Waterway will incorporate a number

of new features.

e Greenery along the promenade will
mitigate an increase in ambient temperature
and provide a cooler environment along

the waterway.

e Water management strategies such as
rainwater harvesting and aeration ponds,
at strategic areas along the promenade,
will improve the quality of the water and
provide a friendly environment for active

water sports.

¢ A cycling network throughout the waterway
promenade will encourage a vehicle-free
environment and healthy lifestyle. It will be
linked to adjacent residential precincts, the
Town Centre and the coastal promenade

leading to Coney Island and Punggol North.

e Residential

along the

developments
waterway will be minimally Green Mark
Certified. In fact, the HDB embarked on
their first “Eco-precinct” project Treelodge@
Punggol in 2007, which comprises seven
16-storey residential blocks with a total

of 712 flats. It is Singapore’s first Green

Mark Platinum Award public housing
project. The development incorporates
environmentally friendly features that

aim to enhance the ecology of the site,
minimise energy consumption and utilise
effective water and waste management
processes. These features include solar
panels to power common area lighting,
rooftop greening to cool down the living
environment, and collection of rainwater to

wash common areas.

More environmentally friendly features will be
incorporated as the area develops, in order to
realise the vision of environmentally friendly

living by the water.



Facade greening is encouraged via the provision of planters and green balconies. The window facades are The dwelling units are designed to capitalise on natural
oriented in a north-south direction and in the direction of prevailing winds to minimise heat build up from the daylight and effective cross-ventilation to lower energy
western sun and facilitate ventilation. The gable-end walls are insulated to prevent heat transmission into the usage from lighting and mechanised cooling.

units, especially from the afternoon sun.
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Extensive greenery has also been provided to some
areas of the rooftop to reduce heat gain in the estate.
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The residential buildings sit on a landscaped deck above the naturally ventilated carpark and driveways to keep the
podium level vehicle-free and green.
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Solar panels are provided at the rooftop to harness solar energy to power common area lightings. Motion sensors Rainwater is harvested at the rooftop of each residential

placed at staircases and the carpark also help to reduce energy consumption. block to help lower the usage of potable water at the
commaon areas.

. . . . . . Water-efficient fittings, such as the dual flushin
A centralised refuse chute for recyclable waste is provided at every residential block. Recycling is also encouraged G LB ¢ J
o X . cum integrated basin-toilet pedestal system, are
through the provision of recycling bins along common areas such as the landscape deck. sl (o G i
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The government will introduce the following
new initiatives to encourage 80% of the existing
building stock to achieve the minimum Green
Mark Certified rating.

e The government will establish a $100 million
Mark

Buildings) to encourage the retrofitting of

Green Incentive Scheme (Existing
large existing buildings to include more

green building features.

e Existing government buildings with more
than 10,000sgm air-conditioned floor area
will have to attain the Green Mark Gold™
rating to achieve greater energy efficiency.
They will do so progressively by 2020, as part

of their upgrading and replacement cycle.

e In the longer term, the BCA will consider
mandating the declaration of Green Mark
or energy labelling for existing buildings.
This will empower tenants and home buyers
with more information to make energy-
efficient rental and property purchasing

BCA will

to mandate minimum Green Mark ratings

choices. also study the need

or energy performance standards for

existing buildings.
New Enhancements to
the Green Mark Scheme

BCA will

with other agencies to develop new Green

Over the next few years, work
Mark schemes to benchmark a variety of
other specific development types, such as
infrastructure works (e.g. MRT stations), office
interiors, parks, food and beverage outlets
as well as landed homes.

MAKING PUBLIC
HOUSING MORE
RESOURCE EFFICIENT

Our public housing estates are planned, built
and maintained with resource considerations
in mind. Our self-contained townships minimise
the need to travel and optimise the use of
land. Existing design features facilitate cross-
and natural reduce

ventilation lighting to

energy consumption.

The HDB will seek to make public housing,
including both existing and new estates, even

more resource-efficient in three ways.

Build More Eco-Friendly
Public Housing

e HDB will develop a new generation of

environmentally friendly public housing,
such as in Punggol New Town and Dawson
Estate. For instance, HDB has planned for
a waterfront residential area along the new
east-west corridor in Punggol with the theme
of “Green Living by the Waters”. There will be
a new 4.2km long waterway lined with some
21,000 public and private housing dwelling
units. These residential developments will
incorporate environmentally friendly features
and green technology.

Test-Bed New Technologies
in Public Housing

Singapore enjoys lots of sun year round, and
our urban environment offers unutilised roof
space for the deployment of solar panels. Many
Singaporeans have suggested the installation
of solar photovoltaic (PV) panels within public




housing estates. However, the cost of solar-
generated electricity at the moment is still
about twice that of grid electricity generated
from fossil fuels. Nevertheless, the technology
is still evolving and the price gap may narrow

over time.

e HDB will embark on an islandwide test-bed
of solar technology within 30 public housing
precincts nationwide. Costing $31 million,
this project will help HDB to implement
solar technology on a wider scale when
it becomes cost effective to do so in the
future. The results of this test-bed project
will help HDB to better incorporate solar
technology requirements into the design of
new flats and familiarise Town Councils with
the technical and maintenance issues for
solar installations. These large-scale solar
test-beds will also provide an opportunity
to train skilled personnel within Singapore
in the installation and maintenance of

solar systems.

Improve Resource Efficiency
in Public Housing Maintenance

PUB conducts regular briefings for Town Councils
on water efficiency measures. These measures
include the use of proper cleaning equipment
with water-saving features, strict control on
common area taps, and strict supervision of
contractors’ workers to ensure prudent use of
water. Going forward,

e HDB is working with the Town Councils to
reduce energy use of the common areas
of existing public housing estates by some
30%. For instance, they will make mature

estates energy-efficient

housing more

by replacing outdoor and corridor high-

New generation of environmentally friendly
public housing in Dawson Estate

energy lamps with more energy-efficient
lighting solutions.

e HDB will

consumption of the common areas in new

also try to reduce energy
HDB estates by 20% by introducing energy-

efficient light fittings and lift systems.

ENHANCING
PUBLIC CLEANLINESS

Since the launch of the Keep Singapore
Clean campaign in 1968, the government has
adopted a multi-pronged approach to maintain
public cleanliness in Singapore. This approach
comprises of an effective cleaning regime,
public education, and enforcement to deter
littering. These measures have contributed to

our clean living environment.
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PUTTING SUN POWER TO WORK

HDB test-bedded solar

systems at two

photovoltaic  (PV)
existing public housing
precincts at Serangoon and Wellington, as
part of the Energy SAVE Programme. The PV
panels, which were installed on the roof of the
residential blocks and multi-storey carparks,

can generate electricity of 220kWh per day for

each precinct — enough to meet the electricity

requirements for the common services (inclusive

of lifts, water pump etc.) for one residential

block for one day. Excluding the upfront costs
of the solar panels, the solar panels in each
precinct can generate approximately $1,600
worth of energy per month.

The total electricity generated by the PV system
and the reduction in carbon dioxide emissions
is displayed at the ground floor lift lobby
of each block, so as to promote residents’
awareness of the renewable energy initiatives
implemented at the precincts.




The government will continue to adopt these
approaches to sustain high standards of public
cleanliness in Singapore.

e We will maintain an efficient and effective
cleaning regime and regularly review the
cleaning frequency and intensity to ensure
that our public places remain clean.

* We will partner various community groups
to extend the outreach of the anti-littering

message. We will revive the national

CONCLUSION

campaign on public cleanliness to remind
the public of the importance of public
cleanliness. We will also make an effort to
educate our youths not to litter.

We will conduct studies to better understand
littering behaviour, so that our policies and
programmes can be refined.

We will review penalties for littering regularly
and carry out more intensive enforcement to
deter the minority of recalcitrant offenders.

In the next 10 years, we will progressively make our buildings more resource efficient and build
more eco-friendly homes for Singaporeans. Each and every one of us can also do our part by
making more environmentally friendly choices in our everyday lives. By doing so, we can start to
save money today and more importantly, help to build a better Singapore for tomorrow.
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