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Energia tootmise kasv maailmas ja 
erinevate energiaallikate osakaal



https://www.eia.gov/todayinenergy/detail.php?id=26212

U.S. Energy Information Administration projects 48% increase 
in world energy consumption by 2040



https://en.wikipedia.org/wiki/List_of_countries_by_energy_consumption_per_capita



http://www.eia.gov/forecasts/ieo/



Kasvuhoonegaaside tootmine maailmas



http://ec.europa.eu/eurostat/statistics-explained/index.php/File:Final_energy_consumption,_EU-
28,_2015_(%25_of_total,_based_on_tonnes_of_oil_equivalent)_YB17.png



http://ib.bioninja.com.au/standard-level/topic-4-ecology/44-climate-change/greenhouse-
gases.html



https://et.wikipedia.org/wiki/Kasvuhoonegaasid#/media/File:15-233-Earth-GlobalAirQuality-2014NitrogenDioxideLevels-
20151214.jpg



http://www.carbonbrief.org/how-much-of-chinas-carbon-dioxide-emissions-is-the-rest-of-the-world-responsible-for



http://www.carbonbrief.org/how-much-of-chinas-carbon-dioxide-emissions-is-the-rest-of-the-world-responsible-for



http://eur-lex.europa.eu/legal-content/ET/TXT/?uri=CELEX%3A52015DC0576



Euroopa iga liikmesriik peab 2030. aastaks vähendama süsinikukogust
vastavalt suhtelisele jõukusele (võrreldes 2005. aasta emissiooniga

http://www.err.ee/638486/raskelt-sundinud-kliimalepped-euroopa-puuab-rohkem-siduda-ja-
vahem-heita



Euroopa Ülemkogu otsus: 
EL aastal 2020

• Vähendada energia tarbimist 20%
• Vähendada kasvuhoonegaaside emissiooni 20%
• Taastuvenergiast toota 20% energiast
• Teise põlvkonna biokütuseid toota 10%



HYDROGEN

Hydrogen refuelling stations (Germany, 
Denmark, Italy, UK, Spain, Estonia)

Hydrogen vehicles

Standardization as a main problem

14 member states initiative

Hydrogen from wind farms, solar systems, etc.

EU CLEAN FUEL 
STRATEGY (2020/2025)
ELECTRICITY

Recharging points connected into 
networks (Germany, France, 
Netherland, UK, Spain, Estonia)

"Type 2" plug as the common 
standard for the whole of Europe 

USA – 60 million cars

China - ~6 million cars as well

BIOFUELS

nearly 5% of the market

A key challenge – sustainability

Mainly blended fuels

No specific infrastructure is 
needed

LNG

For waterborne 
transport and tracks

Infrastructure in 
early stage

38 filling stations 
(2012)

In 2020, 139 
refuelling stations are 
installed every 400 
km along the roads

CNG

2012: One million 
vehicles currently 
use this fuel 
representing 0.5% of 
the fleet 

The aims to 
increase this figure 
ten-fold by 2020 

refuelling points 
with maximum 
distances of 150 km 
by 2020

NATURAL GAS

http://ec.europa.eu/commission_2010-2014/kallas/headlines/news/2013/01/clean-fuel-strategy_en.htm



Elektrienergia osakaal taastuvatest allikatest 2013. 
aastal (% elektrienergia kogutarbimisest)



https://wattsupwiththat.com/2012/12/10/a-lol-press-release-on-renewable-energy-from-wishful-thinkers-at-the-
university-of-delaware/





Hübriidelektrijaam/süsteemi põhimõtteline skeem



https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf



https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf



https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf



http://www.hybridcars.com/the-world-just-bought-its-two-millionth-plug-in-car/



https://en.wikipedia.org/wiki/Electric_car#/media/File:BEV_EPA_range_comparison_2016-2017_MY_US.png



Lithium-ion and Na-ion batteries 
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https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf



The Future of Electric Charging Stations Projected in 4 Simple Maps

OCTOBER 18, 2017

https://energy.gov/eere/articles/future-electric-charging-stations-projected-4-simple-maps

Next stage: 96 to 239 fast-charging stations depending on station spacing



Optimaalne ja mõõdukas elektrivõrgu laienduse kava Euroopas. 



https://www.eea.europa.eu/data-and-maps/indicators/proportion-of-vehicle-fleet-meeting-4/assessment-1





Diagram of co-electrolysis of CO2
and H2O in a solid oxide cell, as 
part of a renewable fuel cycle: 
Contract with Elering AS-
Synthesis of more expensive
chemicals:

C. Graves et al. / Solid State 
Ionics 192 (2011) 398–403.



Fischer-Tropsch süntees hõlmab kõikvõimalikke katalüütilisi kütuste sünteesimise protsesse. WGS – (water-gas shift) 
vesi-gaasi reaktsioon, RWGS – (reverse water-gas shift) pöördvesi-gaasi reaktsioon.

Veest ja CO2-st kütuste tootmise võimalikud teed





https://cdn4.explainthatstuff.com/wind-power-capacity-watts-per-capita.png

https://www.stat.ee/pressiteade-2017-
094?highlight=tuuleenergia

2016. aastal Eestis 4,9% koguenergiast tuuleenergia,
589 GWh, st installeeritud võimsus 124 W inimese kohta



http://ec.europa.eu/eurostat/en/web/products-press-releases/-/8-14032017-BP



Väikesed 
seadmed 

(süsteemid)Väiketarbijad

Suurtarbijad

Ülekandevõrk
Jaotusvõrk

Lokaalne hajutatud 
elektri tootmine

Soojuse (külma) salvestamine, „targad seadmed“, jne.

Elektrienergia salvestamine.

Elektri tootmise 
süsteemid (tuuma, 

söe, jne…)

Tsentraliseeritud riikidevahelised (EL)
taastuvenergia projektid

Elektri ja soojuse genereerimis- ning 
salvestussüsteemide hierarhiline jaotus



(274 in total in 2016)

https://fuelcellsworks.com/news/92-new-hydrogen-refuelling-stations-worldwide-in-2016



http://heshydrogen.com/hydrogen-fuel-cost-vs-gasoline/



http://www.ev-volumes.com/



https://energy.gov/sites/prod/files/2016/10/f3
3/fcto_2015_market_report.pdf



Coloured columns show Member States’ performance in 2016, using the most recent data for 27 
indicators, relative to that of the EU in 2010. The horizontal hyphens show performance in 2015, 
using the next most recent data for 27 indicators, relative to that of the EU in 2010. Grey 
columns show Member States’ performance in 2010 relative to that of the EU in 2010. For all 
years the same measurement methodology has been used. The dashed lines show the threshold 
values between the performance groups in 2016, comparing Member States’ performance in 
2016 relative to that of the EU in 2016.

European Innovation Scoreboard 2017 (http://ec.europa.eu/DocsRoom/documents/24829)



http://energypost.eu/how-to-calculate-revenues-of-solar-and-wind-power-when-the-subsidies-stop/



https://energy.gov/sites/prod/files/DOE_CMS_2011_Summary.pdf



M. Frenzel et al., J. Phys. D: Appl. Phys. 50 (2017) 123002



https://c1cleantechnicacom-wpengine.netdna-ssl.com/files/2017/08/100-renewable-energy-
139-countries.png

100% renewable energy for 139 nations detailed in Stanford report
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Võimalikud tehnoloogiad energia (elektri) salvestamiseks.



S.D. Vora et al., ECS Trans. 78 (2017) 3-19



https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf



https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf



2007 - Honda FCX Clarity - hydrogen fuel cell
2014 - Hyundai ix35 FCEV [2]

2015 - Toyota Mirai - production version of the FCV concept car

Fuel cell cars in production

https://en.wikipedia.org/wiki/List_of_fuel_cell_vehicles



S.D. Vora et al., ECS Trans. 78 (2017) 3-19
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Peegelväljad päikeseenergia kogumiseks

Kõrgtemperatuursed 
protsessid

Vee kuumutamine



J. Johnson, C&EN, October 20, 2008, p. 40; Arisoona kõrbes,üldpindala 



Concentrating solar power: its potential contribution to a sustainable energy future, EASAC policity report. 16, Nov. 2011, p. 
35



Scheme of The Centre of 
Excellence
„Advanced materials 
and high-technology 
devices for energy 
recuperation systems“
PI Enn Lust





https://i.unu.edu/media/ourworld.unu.edu-en/article/786/breakdown-watts.gif



http://www.akbizmag.com/Alaska-Business-Monthly/May-2012/Global-generation-capacity-for-nuclear-power-has-grown-
to-over-346-gigawatts-since-1955/


