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SUSTAINABLE DESIGN IN THE BUILT ENVIRONMENT

Sustainability is a popular term amongst architects and other designers in the built
environment industry as they strive to improve the quality of their work. The natural
environment which within we live has for a long time been polluted, demolished,
degraded and hindered because of our inability to understand the affects of building
on the landscape. The aim of designing sustainably is to create a balanced and
responsive outcome that is low impact, conserves water, reduces energy usage
and requirements and utilizes materials that are locally available. Sustainability is
about ensuring there is longevity in the design to minimize future disruptions to the
environment while being flexible and adaptable in function to continually support

the needs of society and the economy.

Designing and building sustainably is about not only considering the environmental
factors on the project site, it also involves understanding the social and economic
factors associated with the impact of the design and construction of the project.
Through recognizing the current conditions of the site, and working with the

surrounding elements, the process of sustainable design has started.

Considering the site conditions at the start of the design process is always important.
When designing a building, park, town or city, the natural landscape is likely to be
manipulated to the needs of user or community within and around the site boundary.
Itis possible that in this manipulation, adverse affects may arise which hinder the
design and constructability. Some of these elements include the landscape typology,
soil conditions, position of existing trees and waterways and wildlife. Through the
initial site survey, an assessment is typically made which identifies these and ensures
that the most sustainable measures are put in place so that the ground is treated
sensitively in the development of the project.

At a larger scale where towns and cities are planned / re-planned and designed /
re-designed, sustainability is of upmost importance to ensure the longevity and
prosperity of place. Not only is the environment considered but also the social and
economic factors. Improving public space creates a wide range of benefits to the
sustainability of a city. It can greatly affect the livability and safety of a city, making it
desirable for home buyers and tourists alike and may also boost businesses. Planners
and architects take great care in researching the existing conditions and in the case
of new developments, work closely with factors such as landform to ensure that
roads systems are well connected, easy to comprehend and appropriately placed to
conserve existing flora and fauna habitats. Working with the natural formation of
landscape such as hills, valleys and plains can also dictate the location of particular

zones of use and function.

At a more detailed level, there are also considerations to be made when ensuring
sustainable design principles are integrated particularly to architecture. In building

design there are a range of measures that can be integrated into the physicality of

the structure. Creating energy efficient buildings are one of the main, prioritized
objectives of architects. There are various techniques used to reduce the energy
consumption of a building however there are also ways to capttre and generate
more energy. Efﬁcient heating, cooling and ventilation systems are all able to be
utilized to support cost cutting measures ensuring energy consumption becomes less
and also may be recycled. Hamessing the sun using solar panels helps to warm and
cool buildings and also heat water. The orientation of a building, particularly in hot
climates allows wind flow to be maxamised through a building helping to cool the

interior and thus reducing the need for air conditioning.

Recycling materials for building is another sustainable measure that helps to reduce
the need for negative impacts on the environment such as deforestation. Particularly
in renovations, old windows and floor boards may be re-used to retain the same
style of the house. In larger scale buildings, it is now possible to use recycle steel for
framework.

To ensure sustainability of a building, maximizing the flexibility of interior space and
function must be a priority as well. In the early stages of design, spatial planning
helps to ensure that the needs of the user compliment the space required. Innovative
design solutions for interiors may include movable walls and adaptable, convenient
storage spaces. Smart spatial planning at a larger scale helps to ensure sustainable
built environments through preventing urban sprawl and maximizing city squares

and public space.

Transport Orientated Design is a form of design and planning that strengthens the
connectivity of a city, centralizing activities and providing choice in transport modes
and accessibility to a wide range of areas. This easily to use, highly convenient
system is designed to connect different nodes of transport in central locations and to
various nodes and places within iowns and cities. Around these transport hubs are
typically a higher density of housing where there is a high quality of pedestrian and
cycle routes. This system supports sustainable design in the built environment as it
aims to bring together cities through efficient public transport in an interconnected,

convenient and comfortable manner.

Sustainable design in the built environment may appear to be complex and
meticulous however when considered, much of the design is a simple and logical
approach to the evolution of architecture and the environment. Creating sustainable
cities and places is very achievable as long as key environmental, social and
economical aspects are considered. In the detail, these elements are supported
and strengthened through building and design techniques. These responsive and
balanced built environments minimize impact on the natural landscape while
meeting the needs and functions of the communities, creating a harmony the natural

and built elements, promoting the longevity of society and success of the economy.
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Background

Tangshan Caofeidian International Eco-City is planned and designed by Sweco.
The Sustainability Center being part of the new Eco-City, is the building for
exhibition and information exchanging.in the Eco-City. The Sustainability Center
will be a symbol of the International Caofeidian Eco- City's founding principle of
economically, socially, and environmentally sustainable urbanism. The Center’s
mission is to demonstrate cutting edge environmental technologies through
temporary and permanent exhibitions, communicate sustainable principles

through public education, and showcase successful climate-neutral construction

through integrated building design. t

This climate-neutral Center will showcase the eclofcyde model of the Caofeidian SRR
Eco-City; the building’s construction and function will demonstrate both applied e
and experimental technical solutions including small-scaled renewable energy
production. Event spaces accommodate both permanent and temporary
exhibitions while a business arena and expo will showcase innovative companies '
and products within the field of environmental technology and serve as a venue
for the presentation and promotion of the Eco-City. Some of the municipality's |
administrative functions responsible for monitoring the ongoing construction of : “‘ 7

the Eco-City will also be housed in the building. This establishes the Center as a
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main node in a valuable feedback loop, where information,

research and assess of completed phases informs the

ocial, economic,

s to address all

v

actors impacting human health, safety, and

quality of life, to create an arena for a continuous dialogue

1 international developments in sustainable practices

soul ana

community, and to embody th

character of the Caofeidian herita

Urban context

axis in the Intermediate Area, along with other significant

venues such as the administrative center, the cultural center

and the civic

Set on a peninsula in the lagoon area of the Eco-City, the

Sustainability Center engages both the diagonal city grid

and the coast. The restaurant, café, public landscape, and

shops will draw visitors day and night, encouraging activity
along the quays and public parks. Pedestrian, bicycle and
public transportation methods are encouraged through
, bus station and bicycle

the s

parking adjacent to the Center

Conceptual idea

h its re s to both the history

LOCa

proauction

of the site and the physical location of the Center on the

edge of the sea, provides inspiration. The geometric shape,

and clustered formation of salt crystals also underlie t

conceptual

indeed the entire Caofeidian Eco-City. Just as salt crystals join

and divide, gradually spreading and growing, the Eco-City

will develop outwards from the Sustainability Cente
core area around it. Just as salt is traditionally formed into
mounds, rising from pools of seawater, the context for the

Center and its surrounding la

volumes are clu

wind and sun, creating sheltered spaces and a human scale.

Architectural character

The unic

> and sculptural ap

Crystalline Building, inspired by the behaviour and geometry

013



of salt crystals, becomes a focal point of the harbour with its

open, inviting and architecturally distinct form.

Crystalline's clustered volumes rest on clean horizontal
planes. Some clusters appear to rise from planes of shallow
water, their volumes and tilted roof —planes mirrored on the
reflective surface. Their facades and skylights evoke a light
and crystalline character with the use of light natural stone

cladding and irregularly placed horizontal openings.

Clustered, varying spatial volumes create dynamic, sheltered
and human-scale spaces experienced both inside and
outside the building. Two courtyards formed by the
juxtaposition of the volumes are designed to help regulate

the temperature of the building.

Organisation/ Function

Each interior function is represented by a unique building
volume and composition. The size, shape and character of
the volumes adapt according to considerations of daylight,

views, microclimate, roof height, and use.

The building's entry plaza extends beneath a lifted crystal
volume into the main lobby, capturing sea views. The lobby

is approachable from both the entry plaza and the quayside.

The two main exhibition halls are accessed directly from
the main entrance lobby. The first contains the Multi-Media
Hall and models of the Eco-City. The second contains an
exhibition of sustainable technologies. Both exhibition
spaces are large, flexible, and lit by skylights. Horizontal

openings in the facades afford views to the landscape.

The restaurant, easily accessed from both the lobby and the
outdoor public entrance, offers an open space ground floor

with café and bar.

The higher building volumes containing offices and archives
are accessed to the east of the main entrance lobby. Central
light wells ensure adequate daylight. Geological conditions
prevent basement structures; as an alternative, office and
archive volumes sit on a common podium containing
parking, mechanical facilities and delivery access. This
allows the building to maintain a close connection to the

boardwalk, thus avoiding high quay edges at the sea.

The building is organized to encourage intuitive navigation
and spontaneous interaction, creating multi-use interior
spaces to allow for various scales of use. The dynamic,
modular form of the building allows for new volumes to be

constructed in the future, maximizing the flexibility of the




complex.

Interior design

The interior design is inspired by the Tangshan culture and
local natural ecosystems: delta, salt wetlands, and heather
fields. Bird and sea life lend inspiration to patterns and
textiles, as do the masks and colours of the Chinese opera,
traditional Chinese textiles and wallpapers, and a long
local history of fine porcelain production. Filtering these
local patterns and colours through a Scandinavian design
philosophy marries simplicity with the richness and beauty of

the Chinese heritage, creating a unique interior atmosphere.

Landscape architecture

Three main goals inspire the landscape architectural design
for the twelve hectares surrounding the Sustainability
Center: prioritize water conservation, showcase sustainable
technologies appropriate to Caofeidian ecosystems, and

create a world-class public space.

Fresh water is a finite resource. Caofeidian, a coastal city in a
relatively arid region, will be designed with systems in place
to enable the conservation and recycling of fresh water. The
Sustainability Center will lead by example, capitalizing on the
value of grey water, stormwater, and saltwater to alleviate
fresh water demands. Dew-catchers collect water from the
air, edible plants are nourished with salt water, and grey
water from the building is rerouted and cleansed for use in

the landscape.

There are three special ecosystems along the coast of
Caofeidian; the Sustainability Center’s landscape strives to
demonstrate, through stylized forms, their function and

appearance.

The first is the intertidal zone where molluscs and other
aquatic animals live in shallow waters, mudflats attract

migratory birds and salt marsh species sculpt the sand into

protective dunes. The second is the river itself, with riparian
flora and fauna. The third is the individual and collective
chain of tidally influenced wetlands upstream, brackish
marshes, and saltwater estuarine habitat. Each of these is
represented in the design, making the landscape a teaching

tool rooted in the context of place.

While the landscape supports exhibition space,
demonstration areas, and the Caofeidian ecosystems, it also
showcases the building and provides visitors with a world-
class public space. The large space in which the building rests
functions as an exterior extension of the building, allowing
growing and colliding "crystals"to flow between inside and
outside. The esplanade, crystalline pools, overlook, water
stairs, and marina provide a welcome respite from the bustle

of the city.

A climate neutral building

An objective of the Center is to demonstrate how a climate
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