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A Study on the Radiative Heat Transfer Characteristics
in the Fluidized Particles Layer
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Abstract

The radiative heat transfer analysis in the fluidized particles layer has important application
in many technological areas such as combustion chambers at high pressure and temperature,
plasma generators for nuclear fusion, MHD generator using pulverized coal and the liquid
droplet radiator used to reject wasted heat from a power plant operating in space.

To accurately model the radiation properties of the fluidized particles layer, it is necessary to
know the radiation interchange factors of particles in each layer. But the solutions are usually
not possible for the equations of radiative heat transfer because it has an inherent difficulty in
treating the governing intergro - differential equations, which are derived from the remote
effects of radiative heat transfer.

In this study, the analysis uses the Monte Carlo simulation method with optical depth model
to calculate the radiation interchange factors of particles in each layer with wall and with each

other.
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Fig. 1 Interaction between electromagnetic waves
and spherical particles

Fig. 2 The refraction in the spherical particle
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(A) Emitting from Wall,
Absorption by Medium

(B) Emitting from Medium,
Absorption by Medium

Fig. 7 The travelling path of energy particle in the system
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Fig. 8 Radiative energy balance in the system
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