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UVODNO PREDAVANJE

Sto je nada energetska buduénost ?




10 gIavnlh SV]etSkIh problema u sIJedeC|h 50 godina:
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2050: 8-10 milijardi ljudi
(30 % porast 1)

Izvor: Richard Smalley, Energy & Nanotechnology Conference, Rice University, Houston May 3, 2003, October 15, 2004



Primary energy demand by source
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Source: Shell energy scenarios to 2050, 2007
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U svijetu se svakodnevno koristi oko 13,5x10° L nafte i
priblizno 8,5x10° m3 prirodnog plina.

Svjetska se potrosnja povecava; predvida se da ¢e do 2030. godine, ukupna
svjetska potraznja za energijom porasti za priblizno 50%.




Svjetsko stanovnistvo i proizvodnja nafte, 1900-2005
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Cijena sirove nafte u US$ od svibnja 2008.
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Sourecas: Canter for climalic research, Institute for environmantal studies, univarsity of Wisconsin at Madison; Okanagan univarsity college in Canada,
Department of geography; Workd Watch, November-December 1968; Cimate change 1995, The science of climate change, contribution of working group 1
to the sacond assessment report of the intergovernmental panel on climate change, UNEP and WMO, Cambridge press university, 1996,



Global warming: Causes and effects
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Earth's tempeorature has risen
about 1 degree Fahrenheit in > global sea levels have risen
. 4 4 1o 8 inches.

During the past 100 years
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- Some predictions &
for local changes
include
increasingly hot
summers and
intense
thunderstorms.

Damaglng s, droughts and related weather phenomena
cause an i S8 in economic and health problems. Warmer
weather provides breeding grounds for insects such as
malaria-carrying mosquitoes.



The Greenhouse effect

Some solar radiation is Some of the infrared
reflected hy ghe atmosphere

Some of the infrared radiation is

, absorbed and re-emitted by the
Solar radiation passes through ' ' greenhouse gas molecules. The
the clear aimosphere. direct effect is the warming of the
Incoming solar radiation: earth’s surface and the troposphere.
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Sources: Okanagm unmmy cdlegem Canacs, Department of paography Uniaer sty of Oxdfoed, school of geography; Uniled States Environmental Protection Agency (EPA), Washingion; Climate change
1886, The ecanca ol cimate change, contribution of working group 1 1o the sacond asseszment repor ol he intergovernmental panel cn climale change, UNEP and WO, Cambridge university press, 1996



Promjene temperature, koncentracije CO, i svjetskog stanovnistva
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Globalno zatopljavanje: kontroverzna tema

Prvo razmatranje od strane politiCara: “Kyoto” protokol ?

Da li je svijet u opasnosti od nadolaska novog ledenog doba ?

Da li je svijet u ozbiljnoj opasnosti zbog podizanja razine mora ?

Da li su nedavno ispoljeni ekstremni vremenski uvjeti uzrokovani globalnim
zatopljavanjem ?

Nestaju li snjegovi Kilimandzara zbog globalnog zatopljavanja ?

Da li ¢e globalno zatopljavanje dovesti do Sirenja malarije?

Nije li Americki ured za obranu (U.S. Department of Defense) proglasio globalno
zatopljavanje prijetnjom nacionalnoj sigurnosti ?

Nisu li najnoviji klimatski modeli pokazali da ¢e globalno zatopljavanje biti mnogo
gore nego sto se prvotno mislilo ?

Nisu li se nacionalne akademije svih vodecih industrijaliziraninh zemalja slozile da je
globalno zatopljavanje vrlo ozbiljna prijetnja ?

Ne utapaju li se polarni medvjedi zbog otapanja leda?
Da li postoji razmimoilazenje medu znanstvenicima oko globalnog zatopljavanja ?

Bez osporavanja: svijet se zagrijava, a covjek je barem djelomic¢no za to odgovoran.
Neprekidna je znanstvena rasprava o pokazateljima koji se koriste u raCunalnim
modelima kojima se predvidaju klimatski uvjeti u buducnosti.

Ne mozemo biti sigurni da li ¢e doCi do znacajnijeg zagrijavanja svijeta, ne znamo
koliko opasno, ako uopce, Ce biti Cak i zagrijavanje u znacCajnoj mjeri.



Zagadivanje

Zagadivanje predstavlja ogroman problem diljem svijeta, nepovoljno i stetno
utjeCuci na zivote milijuna ljudi, te uzrokujuci brojne bolesti i smrtne sluCajeve.

Glavni uzrocCnici: sjeCa Suma, zagadivanije rijeka, zagadivanje okoliSa, kontinuirana
industrijalizacija i urbanlzacua te zagadivanje tla.

Zagadivala koja kontaminiraju zrak u naseljima - fino suspendirane cestice (PM)
(1-10), SO,, i ozon predstavljaju najceSce i najakutnije opasnosti.

Najnovije studije o utjecajima kroniCnog izlaganja utjecajima zagadivala iz zraka
izluCile su Cestice kao zagadivala najodgovornija za skracivanje zivotnog vijeka
usljed izlaganja utjecaju nezdravog zraka. Ova zagadivala uzrokuju poteskoce
vezane za poremecaje disanja ili druge zdravstvene poremecaje.

Zagadivanje voda Cini ih neprikladnim za picCe i druge primjene.

Takoder, to je glavni uzrok vecine bolesti nastalih putem vode.

Potencijal i izgledi za nenamjernu ili namjernu kontaminaciju okolisa, hrane i
poljoprivrednih proizvoda porasli su nedavno zbog opceg rata protiv terorizma i
predstavaljaju jedan od rastucih izazova. Prema tome, brzo otkrivanje zagadivala
u okolisu koristecCi najsuvremenije tehnologije od iznimnog je znacenja.
Zagadivanje okolisa u nekim zemljama u razvoju doseglo je zabrinjavajucu razinu,
te stoga pracenje razine zagadivala u realnom vremenu osjetilima povezanima u
mreze, te postaje za promateranje, nuzno kako bi se dobio pravi uvid.

Potrebno kvalitativno i kvantitativno interaktivno pracenje zagadivanja.
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A dense gray pall of pollution covered much of eastern China on January 4, 2004. The haze has been lingering

over this region for more than a month. Some of the aerosol can be seen blowing eastward across the Yellow

Sea. This true-color scene was acquired by the Moderate Resolution Imaging Spectroradiometer (MODIS)

aboard NASA’s Terra satellite. CREDIT: NOAA/NASA







New challenges

Resources

® Enhanced oil recovery
® Deep sea
® Oil shales and sands

® GTLiCTL

|® Gas (methane) hydrates

Vehicle Technology &
Fuels Development

@ Cleaner gasoline & diesel

# New fuels& biofuels

® Engine Efficiency and
Reduced Emissions

Renewables

® Solar
® Wind

® Biomass




New challenges - ol

‘Maximising recovery — reservoir life cycle |
Schematic — recovery factors and “technical limit” vary for each reservoir
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Enhanced Oil Recovery (abbreviated EOR) is a generic term for techniques for increasing the amount of crude oil that can be
extracted from an oil field. Using EOR, 30-60 %, or more, of the reservoir's original oil can be extracted compared with 20-40%
using primary and secondary recovery. Enhanced oil recovery is also called improved oil recovery or tertiary recovery

(as opposed to primary and secondary recovery).




New challenges — natural gas

Production Gas Value Chain
[ auetack; Shinni Revapori- Natural
iquefaction Shipping . S0
i PPINE zation Gas
3 ,. R : Natural
Compression Shipping Unloading Gas
Hydrate S .
FES IS Shipping Regas. Natural
| production Gas
: Hydrocarbon Uperadine Liaquid Fuels
Synthesis ) Jpgrading q
e synthesis |
gas
production Niethanal Methanol to Ethylene

Olefins (MTO) Propylene

LNG -Liquified Natural Gas; CNG —Compressed Natural Gas; NHG — Natural Gas Hydrates
GTL —Gas To Liquids; MTO — Methanol To Olefins; GTO — Gas To Olefins
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New challenges — biorefinery

e Tok kukuruzne stabljike e
Mijevenje > Mijevenje
v
Elektri¢na|struja .
Para Depolimerizacija
v
Lt Hemicelulozno
— Lignin sahariziranje
- = =
Hemicelulozno

sahariziran'!e

ICSICG fermentacija seéeral

Intermedijeri za plastiku: mlijeéna kiselina, PDO (homopolimeri i kopolimeri
p-dicksanona), metanol, etilen glikol itd.




World Liquids Consumption by End-Use Sector 2005-2030
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New challenges

. reduce GHG emissions future
Improvements in y

conventional fuel technology
cost, convenience, existing re-fue//mg
infrastructure, blend with new

\’\‘!

new fuels, e.g

compeonents GTL ‘ iine
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|mproved vehlcle
efficiency & after- |

treatment
y ’

’\ cleaner gasoline & -
.  diesel -
-
-~ - \
o

o -

new fuels, e.g.
IPG & NG Replacements for
conventional fuels

Izvor: Shell




Sustainability

Transition towards sustainable energy

Biomass

<«——Sequestration, mineralization|
CcO H, Storage, productior,

sequestration

<+~ SOFC, PEMFC, Reforming
Large-scale introduction of Fuel cells

<«— Micro -Co-generation
Introduction of H,/Fuel cells for niche markets

—
Time BCN




glavni nosilac gorivni Clanci / elektroliza skladistenje & gorivo

Elektricna energija Vodik



