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Energi teknologi er ngkkel og utfordring
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De nygaboratoriene erverktgyene som skaper fremtiden
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http://www.psi.ch/index.shtml
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http://www.sintef.no/default.aspx?id=114

m uligheter og utfordringer som preger var tid

Globalisering
De store samfunnsutfordringene

Et hgyt kunnskaps niva

Dette er de viktigste driverne av en teknologirevolusjon, En energirevolusjon, en industrirevolusjon
og reindustrialiseringen av den vestlige verden
Et teknologikappl@p, en kamp om attraktivitet

Evne til innovasjon avgjgrende
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Utfordring: energibruk og klimaendring
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2009 2020 2030 2040 2050

B Power generation 42% W Industry 18%

M Transport 21% W Buildings 13%

W Other transformation 7% 1 Additional emissions 6DS

The world
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Muligheter teknologier

Technologies
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2009 2020 2030 2040 2050
M End-use fuel and electricity efficiency 31% B CCS 22%
M End-use fuel switching 9% M Renewables 28%
B Power generation efficiency and fuel switching 3% Nuclear 9% The world
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N¢kke|teknologiene

NOo Ok owhE

Avanserte materialer

Mikro og nanoteknologi
Nanoteknologi

Fotonikk

Industriell Bioteknologi
Avanserte produksjonsmetoder
Programvare
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Null UtS“ppS hus Ambisjon hus som produserer

energi

Annually energy demand/production: kWh/m2
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Energy standard, single family houses in Norway
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Today's Buildings Passive Net zero
average code, 2007 house energy
standard standard

@ Energy demand B Energy production

Plus energy

So

urce: SINTEF Byggforsk
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Pilotprosjekt/Living Labs

Oslo: Furuset — rehab og nytt

Bergen: Zero Village Bergen - boligomrade
Elverum: Ydalir - boligomrade
Trondheim: Kunnskapsaksen

Bodg: Flyplassomradet blir by

Steinkjer: Boligomrade

Evenstad: Campus

30 000 mennesker

Mer enn 1 million m?2

lllustration: FutureBuilt
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SAMARBEID og teknologi skaper innovasjon

Tradlgs lading av skip
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Materialte knologi Solcelleeventyret

180 | ECO»
160 - Bl kWh

kg CO, og kWh/kg Si

Conventional Siemens Best Practice Europe Elkem Route

Den metallurgiske veien til produksjon av sol —celle silisium
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Laerekurve aluminium produksjon

175 Energy Consumption Development [ wistorical Data
Shaort Term Ambition

- Medium Term Amibition
- Long Term Vision
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SoIceIIe-energi naermer seg nettpris
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PV Iearnlng curve: 2011 SHARE OF NEW POWER INSTALLATIONS IN EU FIGURE 1.2
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Source: Breyer and Gerlach, 2010

The steepest learning curve among renewable technologies - 22 % price reduction for every
cumulative doubling of capacity. Average annual growth 40 % last decade.
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HYd FrOEeN. kostnadsutvikling polymer brencellceller hil

Projected Transportation Fuel Cell System Cost
-projected to high-volume (500,000 units per year)-

$300 7 go75/kwW
N _ Current status:
—~ $250 - IBmtlaI Estimate $49/kKW vs
= Balance of Plant ($/kW,
E {ggltlilr?;}s assembly & target of $30/kKW
£ $200 - I stack (S/kw)
3
S
= $150
D
) $94/kW
O $100 - $73/KW $30/kKW
L
SE1W 51w g0/ l
$50 - I
- | ,.,ll-,-,-IL

2002 2006 2007 2008 2009 2010 2011 2017

Projected Costs at Different Manufacturing Rates
s281

5275
e 2007 Cost

] $225 $219 2011 Status

=

S—

¥r $175

-

wy

(=]

z $125 S110 $94

@

B s$75 S60 $a9

D

s25 SINTEF
1,000 125,000 250,000 375,000 500,000

Annual Production Rate (systems/year)



ENVIRONMENTAL SHIP INDEX

NI av de ti mest miljgvennlige
skipene 1 verden er norske

Far hoyest score i miljgskipsindeks med over 3000 skip.

Helt gverst troner fem norskeide skip, med de

LNG-drevne sgsterferjene Bergensfjord og

Stavangerfjord helt pa topp. |
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Solutions CCS: Developments in Energy Requirement for
Post-Combustion CO, Capture
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Significant reduction in
energy requirment has
been achieved through
research and development
efforts during the recent 10
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30% MEA base case (2004)
Reboiler duty: 3.8 GI/t CO2
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Novel solvents (2012)
\ Reboiler duty: 2.7 GJ/t CO2
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CCS |\/|0n itOri ng 3D seismic pa Sleipner
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The Research Centre on Zero Emission Neighbourhoods
in Smart Cities — ZEN

Forskningssenter for nullutslippsomrader i smarte byer
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b PrOJect Zero Village Bergenby ByBo

Takk for oppmerksomheten
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SINTEF

Teknologi for et bedre samfunn



