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Study on direct electricity generation from flame radiation -Research of new
theory for control and conversion of flame radiation-

Sato, Daisuke
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In this study, we examined direct electricity generation from flame
radiation. Potential for two types of concepts with combustion of biogas and magnesium, which are
carbon free/neutral and unutilized fuels, were clarified. (1) Small-scale combustion-driven power
system, which consists of micro flames formed by oxygen combustion of biogas and thermoelectric
devices, achieved generated electricity of >10 mW, demonstrating a potential for applying to
independent power supplies such for loT devices. (2) Spectral tendency of irradiance of radiation
emitted from magnesium combustion flame was similar to spectral response of a crystalline silicon
solar cell, resulting in that photoelectric conversion efficiency became higher than the sunlight
case under same irradiance condition on the solar cell.
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Fig. 1 Conceptual image of micro combustion-driven power
system and heat transfer mechanism from micro flame to
thermoelectric devices.
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Fig. 2 Photograph of prototyped
combustion-driven power system.
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Fig. 3 Schematic of experimental setup.
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Fig. 4 Relationship among heat input, apparent equivalence ratio, and power generation performance.
(a) Output power. (b) Conversion efficiency.
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Fig. 5 Radiation emitted from
magnesium combustion flame
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Fig. 6 Measured spectral irradiance of radiation emitted from
magnesium combustion flame and spectral response of crystalline
silicon solar cell.
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