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Primary Energy Conversion Technology

Industry

Useful Energy Demand

optional

Residential / Commercial

Transportation

Final Energy

Coal

Wind

Hydro

Geothermal

Power generation
(to the grid)

Thermal
demand

Thermochemical
water splitting

Gasoline

Light oil

Kerosene

Ethanol

Methanol

Natural gas

Hydrogen

ElectrolysisNuclear

Biodiesel production

Bioethanol production

High-temperature
nuclear heat production

Power
demand

Feedstocks

Thermal
demand

Power
demand

Road vehicles

Railways

Ships

Aircraft

Naphtha

Coal

Methanol production

Oil / FT liquids refinery

Hydrogen production

CO2 capture

CO2 capture

Pelleting

CO2 capture

Nuclear fuel cycle On-site CHP

DME production

FT liquids production

LPG

DME

Biomass

Heavy fuel oil

Electricity

Crude oil

Natural gas
Steam reforming

Gasification

Partial oxidation

Solar
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Biomass

Biogas

CO2 capture
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Inter-regional
transportation

FC

FC

On-site H 2

Local distribution
and refueling

 - Final energy demand
 - Decentralized final energy production plants

 Distributed components

 -  Centralized secondary energy production plants
 -  Inter-regional energy transportation terminal

 Centrally located components
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Source: Damen et al. (2004)



Source: Nam and Totschnig (2006)



Source: DAISO CO., LTD. (2007)

Source: ASAHI GLASS (2008)

�������	
� * �-��
�
/���
��



Source: Azar et al. (2003)



Source: IEA (2004)
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Boilers Direct heating CHP Feedstocks Others
Coal 10118.108 13525.226 0 27928.043 51.623
Coke 0 26110.14 0 399.645 133.215
Petroleum coke 1582.335 1347.915 0 968.936 3.907
Crude oil 14.66 0 0 1451.34 0
Oil gas 1604.85 7411.924 746.34 3328.352 1135.06
Naphtha 0 26.033 0 26006.967 0
Gasoline 0 0 0 0 125
Kerosene 706.112 918.544 353.056 359.04 658.24
Light oil 5344.464 1505.488 1629.6 1.092 1593.42
Fuel oil 10095.066 2684.025 806.49 55.62 375.894
Oil produced by conversion 0 0 0 1108 0
Hydrocarbon oil 1335.312 477.576 38.016 496.584 28.512
Natural gas 382.542 991.163 159.293 186.887 122.115
Town gas 2006.8 2214.4 1923.76 0 781.96
Exhaust gas in the iron and steel industry 3662.773 8454.741 468.27 12.144 426.243
Black liquor 4347 0 0 0 0
Waste tires 45.872 141.94 0 0 0
(%) 22.8 36.4 3.4 34.4 3.0
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y = 2.7668x-0.5958
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