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2 basic goals of the project

» Change the energy mix (more
RE)

« Consume less energy



General approach
various methods

Let us try
to use the same
blocks
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Update your energy knowledge
This book is free online [ [rsicsii . AEPe
S AwaRKor
POPULAR SCIENCE

IT IS EXEMPLARY"

“THIS IS TO
ENERGY AND CLIMATE
WHAT FREAKONOMICS

ISTO ECONOMICS.”

Sustainable Energy -
without the hot air

David JC MacKay

SUSTAINABLE | ENERGY-

WITHOUT THE HOT AIR

David JC MacKay
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Translations exist: nterreg H
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Italian, French, Slovene... @ compose

Sustainable Energy — without the hot air

.
]
] Buy now on "For anyone with influence on energy policy, whether in government, Tony Juniper
paper business or a campaign group, this book should be compulsory reading.” Former Executive Director, Friends of the
SUSTANABLE | energy-  dewenload pdf file ik
ASTBOT THE T MR . for free "At last a book that comprehensively reveals the true facts about sustainable Robert Sansom
. energy in a form that is both highly readable and entertaining." EDF Energy
. read translations
"The Freakonomics of conservation, climate and energy." Cory Doctorow,
boingboing.net
Contents —
Buy -! "...a tour de force...” The Economist
Endorsements "... a cold blast of reality ... a must-read analysis..." Science magazine
- or browse the
Synopsis book using the "...this year's must-read book..." The Guardian
Download table of contents |
About
Reviews Contents Dedication | Preface (p.viii) | (p.ix) 10-page synopsis: (pdf)
Talks I Numbers, not adjectives II Making a difference III Technical chapters
Videos 1 Motivations [htmi] 19 Every BIG helps [html] A Cars II [html]
More 2 The balance sheet [htmi] 20 Better transport [html] B Wind II
Join mail-list 3 Cars [html] 21 Smarter heating [html] C Planes II
4  Wind [html] 22 Efficient electricity use D Solar II
weel
5 Planes [html] 23 Sustainable fossil fuels? E Heating II
Any questions? 6 Solar [html] 24 Nuclear? F Waves II
Metafaq #® 7 Heating and cooling 25 Living on other countries' G Tide II
R Hvdroelectricitv Thtmil renewables? H Stuff 11
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We need the same energy units

How to express energy consumption/savings
« CO2 footprint

« Toe? Tonne of oll oil equvivalent

« GigaJoules

Proposal: kWh
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125 kWh,/d

Clonsumption

Heating,
cooling:
358 kWh /d

Defence 4

Transporting,
stutf: 12

Jet Hights:
30 lkWh /d

Clar:
40 KWh /d

Stuff: 484

Fertilizer: 3

Food: 12

Gadgets: 5

Light: 4

* Average EU member

125 kWh/day

*Average Slovene

-113kWh/day

125 kWh/day= 12, 5t CO,/ year



1,5t CO, per year

41CO,

3,5t CO,

41CO,

13t CO2 per year

¥YWhat you

Before After
cando
Food: et vegetarian,
15k Wh/d six days out of seven
5kWhid |
Heating:
401kWh/'d put on a siveater,
(keeping a be creative with
leaky home e thermostats,
and workplace read wour meters
at20°C) 20kwWwh/d
Flying:
35kWh/d
(London to
Los Angeles, video-conference
Rome, and instead
Malaga, vearl
By ¥) 1 kWh/d
41:]]:{;::‘?;]::1!:] join a car club,
) cycle, walk, and
{Z‘;fraglel':g use public transport
per day)
| 5kWh/id |

3,1t CO, per year
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Nuclear

Renew.
Gas
O1l

Hydro
Coal
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Energy mix on state level

100 r » Renew.
= Hydro
- 80 F » Nuclear
B » Gas
= 60 ¢ « Ol
k= » Coal
D 40 ¢
E
= 50 L .
2 energy mix on local
ol level

has to be estimated

France
Spain
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S

Define RE energy potential

* Not exactly known on regional/local level

« Will be more and more impacted by
climate change (especially biomass) — not
enough research



Temp Response (°C)
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Downsides

All renewables are diffuse

Some cause air pollution (burning
biomass)

Visual pollution (wind turbines)

Fossil fuels are big bussiness (also
subsidised)

Some/most people do no like changes In
general



Downsides

All renewables are diffuse

Some cause air pollution (burning
biomass)

Visual pollution (wind turbines)

Fossil fuels are big bussiness (also
subsidised)

Some people do no like changes in
general




All renewables are diffuse

POWER PER UNIT LAND AREA

Wind 2.5 W/m?
Plants 0.5 W/m?
Solar PV panels 5-20 W/m?
Tidal pools 3 W/m?
Tidal stream 8 W/m?
Rain-water (highlands) 0.24 W/m?

Concentrating solar power (desert) 1520 W/m?

To make a difference, renewable facilities have to be country-sized



Plant power per unit area

mef———] woOd (commercial forestry)
r—f ] Tape

= rape to biodiesel

] Maize

i sugar beet
—] ShOTt rotation coppice calorific value

] lenergy crops calorific value
e ———] miscanthus to electricity
] SWitChgrass

4 corn to ethanol
g Wwheat to ethanol
==j——] jatropha

S —————————————————————————————— I sugarcane (Brazil, Zambia)
=] I tropical plantations (eucalyptus)

—_—— ] I tropical plantations®
0 1 .2 3 45 6 .7 .8 910 1.5 1.8

power density (W/m?)

* assumes genetic modification, fertilizer application, and irrigation



energy consumption per person (kWh'd/p)
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Downsides

« Some/most people do no like changes In
general

v How much RE/climate change background do
people have?

v How do they view the environment—as a necessity
or a luxury?

v What motivates people in the region/municipality to
act?



50 Reasons Not To Change

I'm not sure It's too
We don't have " -
my buo;s Xould ambitious. the equipment IEs imposible!
g .

It's too we'll catch No one 1 don’t have
expensive. flak asked me. We didn't the authority.
for that. budget for it.

No es mi
That’s >
someone else’s RERCE I[ Wdll ake It's hopeless. ) We can’t
responsibility. It won't fly. el g take
e the chance.
) at's in it
We've always It's 'too for me?
done it this way. complicated. They won’t
fund it. It's too
It's too It's contrary radical.
political. Wedon't have to policy. We have too A_‘
cons:tnsus many layers.
We're doing = s ook There’s too&
OK as it is. It can’t my job. much red tape.
be done. It needs more
We don't th t. )
havie o Another
the staff.|  <We tried that It’s against department It's not our
s B tradition. it tried that. problem.
ey’re too
et entrenched. We're waiting /
€1E:S . for guidance
This is not enough time. ~— | onthat. ) %
just a fad. Hhwiont wa
There’s no clear in this
No se puede. mandate. department.
Maybe. It will never fly
Maybe not. upstairs.
It needs Me falta Animo.
We've never ik =
Ao that study. ’I'hacl:ly don't
, : really want It’s too
before. I'm all for it,
to change visionary.

/ but... /



