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ABSTRACT

Heat pipe-heat exchanger is introduced as an innovative and
enhanced technique to transfer heat from the fluidized bed
combustor in industrial applications. The study presents the
fluidized bed combustor as melting furnace of metals using heat
pipe-heat exchanger. The study is achieved by introducing a
mathematical model that connects and simulates the processes of
fluidization of inert-solid particles, combustion of gaseous fuel
and heat transfer by the heat pipe-heat exchanger to different
types of thermal loads. These processes are considered through a
system of fluidized bed combustor using gaseous fuel and using
heat pipe-heat exchanger at steady state conditions, based on the
following assumptions: two-phase theory of fluidization describes
the fluidized bed, the fluidized bed combustor is assumed to be an
ideally stirred isothermally tank reactor for both gas and solid
phases, the complete combustion describes the combustion
process that is completely achieved through the bed, the
evaporators length equals the expanded bed height, while the
condenser sections have a constant length, heat transfer is shared
equally among the heat pipes and it is determined by the
minimum heat transfer limits. The mathematical model is
experimentally verified for two different types of thermal loads
that liquid water and molten wax, a quit agreement was found.
The theoretical results showed that, by using heat pipes-heat
exchanger, about 57 % of 10 kW fluidized bed combustor is
transferred and produces more than 8 Lit/hr of molten zinc at
600.0 °C, where the optimum operating conditions for the number
of heat pipes is 2, filling ratio is 0.3, particle size is 0.5 mm.
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Abbreviations
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Heat Transfer by 1 Heat Pipe/Minimum Heat Transfer Limit of the Heat Pipe
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