Solenergi — uppsummering och
idédiskussion efter experiment.



Repetition fran formiddagen

Utvecklingen av varldens totala energiforsorjning
Ar 1971 til 2008
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Brannbart avfall

Vattenkraft

Karnkraft

Sedan 1970-talet har

den globala energi-

anvandningen i stort
sett fordubblats.

Ungefar 80% av
jordens primara

energiforsorjning
utgors av fossila
branslen.

Jfr Sverige ->
Mindre an 30 % fran
fossilt (transporter)




Energisystemet just nu - en blandning av fornybar
(6kande andel) och andlig energi (minskande

andel) — fokussera pa direkt solenergi

Karnkraft (fission)?
= Fusion?

Vatten, Vind Fossilt ca: 80 %

Peak oil och peak s
gas har passerats . 0 T L E—
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Matthias Loster, 2006
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Solens energi tas redan till vara pa
manga olika satt (som vi kanske
inte tanker pa som solenergi)



Solen ligger bakom manga av
vara primara energikallor

o _" Solenergi
Alla vara energlkallor/ . Vattenkraft
v e Vind, vag, havsstrommar

y 4
° SO| * Biomassa

* Solel (solceller)
* Karnenergi « Termisk solenergi

° Geotermisk . f‘rtiﬁciellfotos

* (Gravitation (t.ex. tidvatten)




Fokussera pa el fran solen



Racker solens energi till?

Totalt inflode av solenergi till jorden: ca. 4 x 10%°J/timma
Total global energi konsumtion: ca. 4 x 10%°)/ar
Antal timmar per ar: ca. 9000

Vi behover 0.1 promille av all solenergi for att férsérja varlden.
En timmas solinstralning racker till varldens arsbehov.

Svaret ir J@ —solens energi racker gott och val.

Varfor ar inte soleenergin storre an den ar?




Country

World total

Proportion

Marknadsandelar elektricitet

sol: < 0.1 %

Composition of Electricity by Resource (TWh per year 2008)

Fossil Fuel Renewable Biomass, others
sub Nuclear rank Geo | Solar Solar sub Bio sub total | rank
Cecal Oil Gas total rank Hydro Thermal PV* |Thermal Wind Tide total rank —= waste other total rank
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e Av amorft och pc kisel
e Tunnfilmssolceller

e Av kristallint kisel
e Gratzelsolceller
e Plastsolceller




Hur kan vi oka soleltillskotttet?

Smaskaligt (enskilda hus) x manga anlaggningar -> Tak
och vaggar pa byggnader och sma fristaende hus.

Dito for fastigheter med manga lagenheter.
Halvstora anlaggningar for forsorjning av mindre

lokalsamhallen (stadsdel), byar, mindre stader,...

Storskaliga solcellsanlaggningar for produktion och
transport over langre avstand an lokalsamhallet.

Regional/global forsorjning




Hur kan vi oka soleltillskotttet?

Sowce REN1 2000 GTZ Gmbh




The big picture — big ideas



n flodar, finns spridda over
Iden over




Hur kan vi oka soleltillskotttet?

http://www.ethlife.ethz.ch/archive_articles/130312_global_grid/index_EN

Published: 12.03.13 mn

Science

Green super power grid for the world

Researchers from ETH Zurich are developing a concept as to how the
renewable energy potential from remote areas might be used to supply
the world with clean power. It would be technically feasible.

Peter Ruegg

If we want to obtain power on a large
scale from renewable energy sources
such as the sun or wind, there are
certain natural constraints. Where most
people live and need electricity, the
potential for wind or solar power is not
always as great. On the other hand, in
desert regions such as the Sahara,
where the sun always shines, enough

How the ETH-Zurich researchers
envisage a possible global power grid

that transports renewable energy from energy could be produced in a relatively
remote regions to the consumer centres ~ Small area to supply the entire world
of the world. (Diagram: S. population with power. Similar is the
Chatzivasileiadis / ETH Zurich) (large situation with wind power. Zones where
view) a constant strong wind blows mostly lie

in inhospitable corners of the globe, such
as Patagonia or the Arctic. The problem in both cases is how to transport the
power to where it is effectively needed.

Goran Andersson, professor of electric power systems at ETH Zurich, his doctoral
student Spyros Chatzivasileiadis and Damien Ernst, professor at the Université
de Liége see a “global grid” as a solution and have developed a concept that has
just been published in the journal Renewable Energy. This provides an idea of
where the greatest potential for wind and solar energy is and how a global
transmission network would have to be organised to get the power to the
consumers.



Hur kan vi oka soleltillskotttet?

http://www.ethlife.ethz.ch/archive_articles/130312_global grid/index_EN

How the ETH-Zurich researchers envisage a possible global power grid that transports renewable x
energy from remote regions to the consumer centres of the world. (Diagram: S. Chatzivasileiadis /

ETH Zurich)




124 TWh dammkapacitet i Norden
Vattenkraft

i Sverige

www.kuhlins.com

11 TWh/decemberdag fran solceller (160 x 160 km?)
Bengt Kasemo



20000 -

NAR MAST ;'E 18000 ORest of Europe -
OSANNOL'K =, 16000 ;g?gin -
EXPANSION S 14000 mRest of World [
.o L EChina
FOR SOLCELLER S 12000 @ United States
E ®Japan ]
‘o 10000 —
S
S 8000 —
3
2 6000 — E —
o
S 4000 ||
E —_
< 2000 ]
Q0 = . — . E . E -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010




Solel ar pa
vag att bli
konkurrens-
Kraftig |

forhallande
till annan
elproduktion

w200

Solar PV Cost per Kwh
(Projected beyond 2009. All data in 2009 dollars.)
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OE NREL Solar Technologies Market Report. Jan 2010; Projections by Naam 201

Kélla: Sci American



Solens ljus anvands till att koka vatten till

anga med temperatur pa 6ver 300 grader.

Med denna anga drivs en angturbin kopplad till en
generator som genererar el.
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Termisk solel-
anvand solljus till att koka vatten till
vatteanga vid > 300 grader och driv en
angturbin kopplad till en generator

Bengt Kasem@



Trailer for Dag 2, 24



Energi «—> NT

* Energisystemet — en plattform med obegransade
mojligheter och exempel att hitta vardagsférankrade
exempel inom N och T (movittelefon, bil, hus,...).

* Energisystemet — tacker stora delar av begreppet
“uthalligt samhdlle” med en mangfald exempel inom
N och T (och SO).

«AND 50 WE IN
THE EXTREMELY RICH
NATIONS AGREE TO FIND
AN ENVIRONMENTALLY
FRIENDLY WAY TO
CARRY ON BEING
EXTREMELY

TOGETHER WE CAN

wIF YoU IN

THE EXTREMELY

POOR NATIONS AGREE
TO FIND AN

ENVIRONMENTALLY
FRIENDLY WAY TO
CARRY ON BEING
EXTREMELY
POOR.




OBS! Energifragor ar intressevackare
for naturvetenskap och teknik

: N o Fusion
i _ - Stralning
4 — Absorption
Solcell
Elektroner
Elektricitet

Varme



TACK!



