Framtidens energianvandning?

Per. Lundqvist, Professor,
KTH, Energiteknik

Om Framtiden...

Allt som kan uppfinnas har redan uppfunnits
Charles H. Duell, US Patent Office, 1899

Jag tror det finns en varldsmarknad for c:a 5
datorer

Thomas J. Watson, Styrelseordférande, IBM, 1943

Vi gillar inte deras sound. Gitarrgrupper ar pa vag
ut.

Decca-chef om Beatles, 1962

Ingen kvinna kommer att bli premiarminister under
min livstid
Margaret Thatcher, 1969




Energianvandning idag (sektorer)

TOTAL FINAL USE PER SECTOR TWh PJ

El / Electricity 56 202
Fjarrvarme / District heating 6 20
Oljor / Oil products 20 73
Naturgas, stadsgas / Natural gas, gasworks gas 6 20
Kol, koks / Coal, coke 17 60
Biobranslen, torv, m.m. / Biofuels, peat, etc. 53 190

Totalt / Total 157 D 565

Transpaorter / Transports

El / Electricity 3 11
Oljor / Oil products 96 345
Naturgas / Natural gas 0 1
Etanol / Ethanol 2 7
Totalt / Total 01 363
< Bostider, service m.m. / Residential, services e§§>
El / Electricity 72 260
Fjarrvarme / District heating 42 151
Olja / Oil 15 54
Naturgas, stadsgas / Natural gas, gasworks gas 2 9
Biobranslen / Biofuels 14 50
Totalt / Total 145 523

_ Total slutlig anvandning / Total final use 403 1452 -
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Resultat fran typiskt “predicitive”
IEA Energy technology futures

MAP Scenario 2050
32 Gt CO, Reduction

Industry 10%

- Energy & feedstock effic. 6%
Materials & products effic. 1%
== Process innovation 1%
mmmm— Cogen. & steam 2%

Buildings 18%
E==3 Space heating 3%

Air conditioning 3%
[0 Lighting, misc. 3.5%
== Water heat., cooking 1%

- Coal to gas 5%
- Nuclear 6%

= [ossil fuel gen. eff 1%

Power Gen

CCS 12%

Appliances 7.5%

34%
Hydro 2%
R Biomass 2%
Transport 17% - Other renew. 6%
Fuel economy
in transport 17%
I- | |— CCS in fuel transformation 3%

CCS in industry 5%

Biofuels in transport 6% Fuel mix in building 5% and industry 2%

End-use efficiency offers the largest potential (45%)
Power Gen. 34%, CO, Capture & Storage (CCS) 20%




Energi som

resurs

Manniskor anvander inte energi!
Vi konsumerar produkter,
funktioner och tjanster...

...som behodver energi

Alltsa: Vi maste kartlagga framtidens
energianvandning utifran aktiviteter,
livsstilar etc. d.v.s. via framtidsscenarier

Service,Funktion, Tjinst

Energi som
restprodukt

2 KW idén (i SitCit):

De flesta aktiviter kraver energi
(uppratthalla inomhusklimat,
transporter, kommunikation. odling,
férvaring av matvaror, ljus etc)

Dessa aktiviteter ska pa arsbasis inte
ge upphov till ett storre genomsnittligt
effektuttag av primarenergi an 2 kw
per person (normativt mal).

Detta kommer aven att ge ett stort
bidrag till minskade CO, utslapp!
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Vad ar da primarenergi?

Olja, Kol, naturgas, storskalig
vattenkraft, storskaligt uttag av
biomassa, etc...

Men inte: passiv solenergi, solvarme
via varmepumpar, lokal vindkraft,
varmeatervinning, dvs energi som
”skdrdas” lokalt.

Primarenergi (kW/cap) + CO2
emissioner (ton/cap)
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Sa...var ligger vi idag?

Average Energy Demand per Person

W

India China World  Switzerland Western
Europe

Kélla: Novatlantis 2005

Tva dimensioner: energianvandning och CO,
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Minimize energy use and CO, emissions
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Primarenergi i Sverige 1800-2000
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Figure- 5. Energy supply curves for Sweden. (Sources: Lénnroth Mans, Johansson B. Thomas, Steen
Peter, Solar versus Nuclear: Choosing Energy Futures, 1980, and STEM, Energy in Sweden 2002)

(i) Varmepumpar + (ii) bioenergi och
spillvarme i fjarrvarmen

Final energy use in residential and service sector
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VOLKSWAGEN
GHG and Energy Efficiency
of Different Drivetrain/Fuel Configurations
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Tre olika framtider

Troliga
framtider

Majliga framtider

"Framtiden”

Onskvéarda
framtider
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Cool Earth-Innovative Energy Technology Program, Japan 2008
Critical technologies that needs to be developed

Sector Innovative Energv Technology
Power generation/ High-efficiency natural gas fired power generation
transmission High-efficiency coal fired power generation

Carbon capture and storage (CCS)

Innovative photovoltaic power generation

Advanced nuclear power generation

High-efficiency superconducting power transmission

Transport Intelligent transport system (ITS)
Fuel cell vehicles (FCY)
Plug-in hybrid vehicles and Electric vehicles (EY)
Transport biofuels

Industry Innovative materials/ manufacturing/ processing
Innovative steel making process
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Cool Earth-Innovative Energy Technology Program, Japan 2008

Sector

Private sector

NET
s

Cross-sectoral
technologies

Innovative Energv Technology

High-efficiency houses and buildings
Next-generation high-efficiency lighting
Stationary fuel cells

High-efficiency heat pumps

High-efficiency information devices and systems

House energy management systems (HEMS),
Building energy management systems (BEMS) and
Regional energy management systems (REBS)

High-performance power storage

Power electronics such as inverters using
semiconductors for power generation, transmission,
storage and electric appliances

Hydrogen production, transport and storage
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Key technologies for the future:

IEA Energy technology perspectives 2008

Supply side

Demand side

Nuclear power plants

cycle and co-combusfion
Photovoltaic systems
Concentrating solar power

Coal: ultra-superecritical
Second-generation biofuels

CCS fossil-fuel power generation

Onshore and offshore wind
Biomass integrated-gasification combined-

Coal: integrated-gasification combined-cycle

Heat pumps

Solar space and water heating
Energy efficiency in fransport
Electric and plug-in vehicles
H, fuel cell vehicles

Industrial motor systems

Energy efficiency in buildings and appliances

CCSin industry, H, and fuel transformation
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