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ABSTRACT

In this study, an optimization methodology is presented for finding the optimal
number and locations of equally powered heaters over some parts of the boundary
of a radiant furnace, namely the heater surface. The aim of the design problem is
to produce both desired temperature and heat flux distributions over the surface of
product, called the design surface. Neglecting the effects of free convection, the
ominant mode of heat transfer is thermal radiation. The medium is assumed to be
transparent, and the surfaces of furnace are considered as gray-diffuse. All the
wall surfaces of the enclosure are subdivided into small-area surface elements,
and the net radiation method is used to determine the radiation exchange between
surface elements. The Hottel’s crossed string method is used to calculate the view
factors. The inverse problem to satisfy the desired thermal conditions over the
design surface is formulated as an optimization problem for minimizing an
objective function which is defined as the sum of square residuals between the
desired and estimated heat fluxes over the design surface. The micro genetic
algorithm is used to minimize the objective function. The procedure consists of
the basic genetic operations, selection and crossover, and another recommended
operation to use, elitism. The performance and the accuracy of the optimization
approach are examined by several example problems and the effects of heater
locations and surface emissivities are investigated. The results show that the

accuracy of the method is good for engineeringapplications.

Keywords: Micro Genetic Algorithm, Radiation in transparent media, Optimization
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