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Abstract

At present day, the combustion of fossil oil provides over
about 70% of energy supply in industrial and domestic fields. On
the other hand this fact gives birth to main source of air pollution
and grovel warning. From this point, there is a necessity for
developing the combustion technology which is earth-friendly for
maintaining our high living standards. We have developed
successful technique to achieve high energy saving and low
emission of CO. by utilization of electro-magnetic energy at a
given spectral emissivity in the range of infrared rays.

It is well known that the hydrocarbon fuel such as methane is
able to absorb much radiant energy from infrared rays at 1200
cm-1 of wave number. This phenomenon makes it possible to more
accelerate the molecular motion like vibration and rotation of
methane and to enhance the collision energy and collision
frequency between methane and oxygen. Consequently, the flame
temperature leads to increase due to the promotion of combustion
reaction rate.



Experiments have been conducted to examine on how the
combustion behavior of co-axial diffusion flame are influenced by the
discharge of electro-magnetic energy at a given wave number. The
substance, which can continuously discharge the electro-magnetic
energy at 1200 cm™ of wave number and more than at 0.9 of emissivity,
is called it electro-magnetic sheet. The fuel used for the study is Town
Gas (CHy4;88.0%, C,Hg;5.8%, CsHg;4.5% and C4H,0;1.7% by volume)
and DME fuel. We carry out comparative experiments with and without
energy sheet to assess the efficiency of active-absorption. The energy
saving rate is defined as water temperature rise in water container
against air ratio in electro-magnetic field.
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Fig.2 Experimental setup
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Fig.4 Water temperature rise of DME
at 1.40 air ratio
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Fig.5 Water temperature rise of DME
at 1.49 air ratio
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Fig.6 Water temperature rise of DME
at 1.58 air ratio
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Fig.7 Water temperature rise of DME
at 1.66 air ratio
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Fig.8 Water temperature rise of DME
at 1.75 air ratio
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Fig.9 Water temperature rise of DME
at 1.84 air ratio
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Fig.10 Water temperature rise of DME
at 1.93 air ratio
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Fig.11 Water temperature rise of DME
at 2.01 air ratio
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Fig.12 Temperature rising rate with and without
electro-magnetic energy sheet against air ratio by DME
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Fig.13 Water temperature rise of Town Gas
at 1.05 air ratio
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Fig.14 Water temperature rise of Town Gas
at 1.18 air ratio
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Fig.15 Water temperature rise of Town Gas
at 1.31 air ratio
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Fig.16 Water temperature rise of Town Gas
at 1.44 air ratio
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Fig.17 Water temperature rise of Town Gas
at 1.57 air ratio
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Fig.18 Water temperature rise of Town Gas
at 1.71 air ratio
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Fig.19 Temperature rising rate with and without
electro-magnetic energy sheet against air ratio by Town Gas
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Fig.20 Experimental setup
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Fig.23 O, emission from DME combustion
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Fig.24 O, emission from Town Gas combustion
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Fig.25 CO; emission from DME combustion
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Fig.26 CO, emission from Town Gas combustion
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Fig.27 CO, emission with and without electric-magnetic energy sheet
against O, concentration by DME
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Fig.28 CO, emission with and without electric-magnetic energy sheet
against O, concentration by Town Gas
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Fig.29 NOx emission from DME combustion
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