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Module IV

e Basic concepts of sustainable habitat

» Green buildings
+Green materials for building construction
+Material selection for sustainable design
“*Green building certification

+Methods for increasing energy efficiency of
buildings

» Sustainable cities
> Sustainable transport
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Module IV (Contd.)

* Projects

» Consider the design aspects of a
sustainable building for your campus

> Explore the different methods that can be

adopted for maintaining a sustainable
transport system in your city

31-Oct-19
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SUSTAINABLE CITIES

> Also called as ecocity

> Term "ecocity” first coineg by | . . ¥ =gig g
+Richard Register — '

+In his book, Ecocity Berkeley: Building Cities for a
Healthy Future (1987)

> Definition

+A city designed with consideration of environmental
impact, inhabited by people dedicated to minimization of
required inputs of energy, water and food, and waste
output of heat, air pollution, CO,, methane, and water
pollution

A city which should meet their inhabitants®' development
needs without imposing unsustainable demands on local
or global natural resources and systems
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Sustainable Cities

Social Development

* Education and Health
* Food & Nutrition

* Green Buildings

* Water & Sanittation

* Green public transport
* Green energy access
* Recreation areas

Economic
Development
* Green Productive growth
* Creation of decent employment
* Technology & innovation (R & D)
* Production & Distribution of
renewable energy

Environmental
Management

* Waste recycling

* Energy efficiency

* Water management

* Air quality management

* Forest management

* Soil management

* Adaptation and mitigation of
climate change

Urban
governance

* Planning and decentralisation
* Reduction of inequities

* Strengthening of civil and po-
litical rights

* Support of local National, re-
gional and global links
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Implementing the sustainable concept

Energy generation
and management

Water generation
and management

Waste
management

21L-UlL-17

The

Sustainable
City

Planning, engineering
and architecture

‘ Sustainable
building materials

Transportation planning
and management
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MOVING TOWARDS THE SUSTAINABLE CITY
Satisfies its needs, without diminishing the ability of future generations to meet their needs.

Sustainability |
Indicators
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Implementing the sustainable concept

Energy generation
and management

Water generation
and management

Waste
management
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The

Sustainable
City

Planning, engineering
and architecture

‘ Sustainable
building materials

Transportation planning
and management
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Planning a sustainable city

INTEGRATING
UTILITIES
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Elements of a sustainable city

er | Urbanism

31-Oct-19
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Working of a sustainable mty

~

& Agrlculture *

I' Community Managed
Sustainabie City !!

Concept: Sagar Prasad Parajuli/ Yadu Nath Pokhrel

Transportation

Large-scale Energy
Production
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Compact Gty

Compact and mix-used city reduces transportation.

Zoning of functions makes people « Compact nodes can reduce car uses
depend their transportation on private and people can walk or use bicycles
in the community.

bicycle-able TS eeeees
distance

Distance ™., 3 .
we needcars ttrrecees e

Rogers, Richard, and Philip Gumuchdjian. Cities for a SmallPlanet (In Japanese). Tokyo: Kashima Shuppankai, 2002 (1996).
31 _Qﬁgt'_l'i@slated by Yashiro, Tomoya, Wada, Atsushi, and Takaharu, Tezuka.
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Energy generation
and management

Water generation .
and management

Waste
management

31-UCt-1Y

The

Sustainable
City

Planning, engineering
and architecture

’ Sustainable
building materials

Transportation planning
and management

15



Dr. Jayasree P K, Associate Professor, CET

e

=
‘-a‘\ ¢'..

T

l\\vfr'rr.z

31-Oct-19

\g-\u

:‘ Urbanism

16



H

"' Community Managed

Sustainable City !!

Water

. Cities/ Industries_ -~

I

-

.ﬁg&

Transportation

| 2uUs



Dr. Jayasree P K, Associate Professor, CET

THE CIRCULAR ECONOMY OF A
SUSTAINABLE CITY

AS SHOWCASED BY 1,000 OF BUYERS & SELLERS AT ALL-ENERGY
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Energy Reduce

Compact city also can reduce energy consumption.

D —— 2 units of energy

loss as heat

£

Only 1 unit is

7 ' supplied to a city

) /e Some energy loss overthe trip

-/
g | F -
-.;' !: . Conventional System

— P—

3 units of fuel Power is generated far to a city

Compact System

CHPs supplies heat and CHPs can turn refuse to Power is generated in the
electricity to the region. energy. district, so heat of secondary
(heat will not be wasted) product can also be used.

Rogers, Richard, and Philip Gumuchdjian. Cities for a Small Planet {In Japanese). Tokyo: Kashima Shuppankai, 2002 (1998). p51.
Translated by Yashiro, Tomoya, Wada, Atsushi, and Takaharu, Tezuka.
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| Urbanism
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C mpetitiveness

Quality of life

31-Oct-19 -
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Measures to be taken for the city
to move towards sustainability

*Monitoring and improving air quality in built environment
and cities

o (e.g., healthy built environment and proper air quality
management)

+Maximise the waste recycling in cities

o reduce waste, reuse and recycle materials

+Energy efficient, low, zero carbon buildings communities
such holistic approaches in the construction sector makes
cities to reduce carbon emissions

*Smart energy generation such as tapping the maximum
amount of renewable energy sources and putting a control
over the utilization of fossil fuels

*Proper urban design planning, regulations, legislation,
policy, social, health and environmental impact related to
sustainable and future cities
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easureés to be taken for the city

to move towards sustainability
(Contd.)

0 e.g., innovative and smart transport methods; public
transportation

+»City transport

~Water harvesting and management

o Development of appliances designed to minimize water use,
water recycling and solar-powered systems, water treatment
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SUSTAINABLE TRANSPORT

e Any means of transport with low
impact on the environment

e Goal

» To ensure that environment, social and
economic considerations are factored into
decisions affecting transportation activity
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Economic Social Environmental
Traffic congestion Inequity of impacts Air and water pollution
Mobility barriers Mobility disadvantaged Habitat loss
Accident damages _ Human health impacts Hydrologic impacts
Facility costs Community interaction DNRR

Consumer costs Community liveability

DNRR Aesthetics -

DNRR: Depletion of non-renewable resources.
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Sustainability transport indicators

e To facilitate sustainable transportation
the following rule of thumb can be
practiced for the given factors:

» Transportation fossil fuel consumption and
CO, emissions: Less is better

» Use of renewable fuel sources in
transportation sector: More is better

»> Noise pollution: less is better

» Vehicle pollution emissions: Less is better
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Sustainability transport indicators
(Contd.)

» Per capita motor vehicle mileage: Less is
better

» Transport mode split: More is better

+*Walking, cycling, rideshare, public transport

» Traffic crash injuries and deaths: Less is better

+More safety
» Transport land consumption: Less is better

> Roadway aesthetic conditions

+People tend to be more inclined to care for
environment that they consider beautiful and
meaningful
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Sustainability transport indicators
(Contd.)

» The most sustainable model of transport for
urban areas

~Passenger rail transit systems

»Electric vehicles

o Depend on how electricity is produced
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SUSTAINABLE PAVEMENTS

e A sustainable pavement is one that
achieves its specific engineering goals,
while, on a broader scale it:

> Meets basic human needs
» Uses resources effectively

> Preserves/restores surrounding
ecosystems

e Sustainable pavements should be safe,
efficient and should limit the impact on
the environment
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SUSTAINABLE PAVEMENTS

e Main criteria for a sustainable pavement
» Minimizing the use of natural resources
> Reducing energy consumption
» Reducing greenhouse gas (GHG) emissions

» Limiting pollution

< air, water, earth, noise, etc.
» Improving health, safety and risk prevention

» Ensuring a high level of user comfort and safety
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The Pavement Life cycle

e

End - of - life

Materials Production

Preservation
maintenance and
rehabilitation

Design

/

N\

Construction

Use
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oncrete pavements as a
sustainable choice

e Concrete
» Economical
» Cost-effective pavement solution
» That consumes minimal materials, energy,
and other resources for construction,

maintenance, and rehabilitation activities
over its life time.

31-Oct-19
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General attributes of concrete
pavements that can make
them a sustainable choice

» Long life

» Cost effective

» Minimal impact to the surrounding environment

> Light color and increased reflectivity improve
night time visibility, reduce the amount of

power needed to illuminate roads at night, and
help mitigate urban heat and smog generation

31-Oct-19
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General attributes of concrete
pavements that can make
them a sustainable choice (Contd.)

> Aesthetically pleasing
» Renewable and 100% recyclable

> Requires less sub base aggregate materials for
structural support than asphalt pavements

» Exhibit a lower energy footprint

31-Oct-19 37



