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Fast circulating fluidized bed combustion — System Development
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The main purpose of this research is to develop a reliable system, which ensures ignition and continuous
burning of solid organic matter fed to fast circulated fluidized bed (FCFB) of inert granular material-the bulk
of the bed. The combustion in the bed should be maintained within wide range of temperatures,
concentrations and flow rates of the entering organic matter (“fuel” here-on). It is also desired that the system
will have low sensitivity to the temperature of the recirculated bed particles. Combustion in FCFB has been
used in many modern applications such as gasification, catalyst reactivation (such as in refinery Cat. Crackers),
incinerators and other chemical reactors. In particular, these are suggested, recently, for processing non-fossil
fuels to protect the environment and provide alternative sustainable energy. Due to the nature of FCFB, in
which the air flows at relatively high rates (4umr<u<15ums, which, in most cases meaning above 2-3 m/s) these
conditions do not provide the necessary stagnation for ignition. Therefore, unless the fuel is heated to way
above the ignition temperature, the flame may die down causing the fuel to be carried out, unreacted, with the
circulating inert particles. It is very probable that this disadvantage of the FCFB combustors is one of the main
reasons why all (as much as we know) of the proclaimed “commercially available” FCFB processes for biomass
gasification, green energy production, etc. have so far failed implementation. In this research we would like to
characterize the required conditions needed for placing sort of “eternal flame” burner inside or adjacent to
the FB combustor. We will design and build such burner and the required control to operate it, as well as
actually try it and experimentally determine the range of the above-mentioned variables (fuel temperature,
concentration and flow rate), in which this burner will be effective and prevent shut downs and needs for long
restarts.
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