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Development of Efficient Energy Transformation Technology in Carbon Recycling Energy Supply
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Abstract: Novel energy conversion techniques for transportation system based on the carbon-cycle system have been proposed. In

terms of energy density and portability, “hydrocarbon” is still most reliable and useful fuel especially for transportation systems. To

establish the sustainable carbon-cycle system, the hydrocarbon fuel has to be produced from carbon dioxide. In this project, we have

addressed two critical development challenges of (1) solar thermal hydrogen production and (2) innovative thermal engine with

highly compatible for various hydrocarbon fuels. The current state of research field and the fundamental phenomena in the proposed

techniques have been explored.
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Figure 1 Experimental apparatus with a Fresnel lens
and Zn/ZnO cycle for producing hydrogen system
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Figure 2 Schematic diagram of the test apparatus with
thermal storage fluid and thermoelectric generator for
producing hydrogen system
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Figure 3 Schematic view of the test engine

Figure 4 Color nhotos of nlasma assisted combustion
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Figure 5 Visualization of abnormal HCCI combustion
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Otto cycle for gasoline engine, Diesel cycle for diesel engine

Sabate cycle for high speed diesel engine
Figure 6 Theoretical cycles for reciprocating engine
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Figure 7 Turbinelles design of jet engine system

Figure 8 Predicted performace of the new system
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