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Gross World Product
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World fossil fuel consumption

Source: World Watch Institute
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World passenger car fleet

Source: World Watch Institute
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The world grain production

Source: World Watch Institute

Million Tons
2000

1500 +

1000 +

500+

Source: FAQ, USDA
{:] | | | |
1960 1970 1980 1990 2000 2010



World Grain Production per Person

Source: World Watch Institute
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Global Footprint

Source: Global Footprint Network
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Carbon dioxide (CO2) concentrations
(in parts per million) for the last 1100 years
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The Energy Pyramid

Define the Need (vs. Greed)

Do we need it? * For eg. light during the day

Energy Conservation

What is the least energy ’ Using natural light instead of
consuming design? artificial light (saving 100 units)

Energy Efficiency

What is the Using CFLs or LEDs
most efficient instead of incandescent
technology for it? light (saving 75 units)

Renewable Energy

What is the most Using
sustainable renewable
production? energy

Fossil Fuel

What is Use fossil
the last fuel as final

option? = resource
only

Source: Sustainable Urban Energy: A Sourcebook for Asia



Energy Saving

End-Use

Transmission Conversion
Grid

% Transmission &
Distribution

Source: Sustainable Urban Energy: A Sourcebook for Asia
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The Energy Balance — Realistic (now)
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How to get there?
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Sustainable Living Examples
in Auroville
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Architecture -
the search for beauty in matter
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Tibetan pavilion
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Green belt




Then....




Now.....
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Innovative building technologies
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Auroville and the region
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Personal Experience



Measurement = knowledge = action = energy conservation
+ energy efficiency - energy budget
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DC Isolator



soLivia3.0



Import- export meter

Existing TNEB Meter

Solar Generation meter




d Energy budget

d Generate your own power

d Zero waste

[ Eat to live, do not live to eat

d Walk and cycle




Q1: What lifestyle sacrifices I have to make to lead a
sustainable life style?

Al: None. Those who are not leading a sustainable
life style are making sacrifices in terms of health,
happiness and joy and are forcing future generations
into having to make real sacrifices.

Q2?



Backup slides



“Agropolis”

#. Town

Navigable river

Market gardening
and milk production

Firewood and
lumber production

Crop farming
without fallow

Crop farming,
fallow and pasture

Three-field system

Livestock farming

© copyright Herbie Girardet/Rick Lawrence



“Petropolis”

\WD Central city
- Navigable river

O34

P g Air imports/exports U U

X

4

Road imports/exports =t
- -
Rail imports/exports ‘ ‘

Sea imports/exports

g} Global communications
e —
Q Oil imports

Food imports

L Motorway links

© copyright Herbie Girardet/Rick Lawrence



“Ecopolis”

w Central city

Navigable river

Market gardening and
community supported farms

Nature park and
community orchard

QL Mixed farming and
Io%g renewable energy

] Grazing and forests

.
% Air imports/exports

A
%‘?“g Road imports/exports

Sea imports/exports
Global communications

j Renewable energy
Talln

Renewable energy

@ copyright Herbie Girardet/Rick Lawrence



Regenerative City with a Green belt




Renewable Energy Grid Penetration
and the Smart Grid....

Central power plant Central Power plant




Renewable Energy Grid Penetration
and the Smart Grid....
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Renewable Energy Grid Penetration
and the Smart Grid....
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Grid-Connected Rooftop Solar

Solar PV Array

Solar Power
To the Grid

System
Monitor

Inverter
=t % Main Utility
=K
= Breaker Panel
DC | AC L'_'-:%
[ Power
Voitage Voltage ' :_::’Sseto




Renewable Energy Grid Penetration
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Renewable Energy Grid Penetration
and the Smart Grid....
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Grid-connected rooftop solar PV

Solar energy generated is consumed in
the building with the surplus being
exported to the grid and the shortfall
being imported from the grid.



Net-metering

Discom LT Feeder Solar Panel(s)

W

Import / Export Meter DC Isolator

/ AC Isolator / Main - Solar Grid Inverter
Switch 2

") AC Circuit Breaker
o
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Consumer Loads




Gross feed-in

Discom LT Feeder

Consumption
Meter

Solar Feed-in
Meter

AC Isolator /
Main Switch

Consumer Loads

(e,

AC Isolator /
Main Switch

Solar Panel(s)

%

(o]

/ DC Isolator
= Solar Grid

~ | Inverter

0} AC Circuit
o Breaker




Solar PV Array

System
Monitor

Grid-Connected Rooftop Solar

Solar Power
To the Grid

DC

Voitage '

Inverter

=

Voltage '

—mmmp— Utility Meter

Main Utility
Breaker Panel

Power to
House




Rooftop Solar and Wind — World-wide

Every Consumer can become a Prosumer



