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Abstract

Gas-particle two phase flow and heat transfer in a cavity receiving thermal radiation through
selectively transparent walls have been analyzed by a finite difference method. Particles injected
from the upper hole of the cavity are accelerated downward by gravity and exit through the lower
hole while they absorb, emit and scatter the incident thermal radiation. Gas phase is heated
through convection heat transfer from particles, and consequently bouyancy induced flow field is
formed. Two-equation model with two-way coupling is adopted and interaction terms are treated
as sources by PSI-Cell method. For the particulate phase, Lagrangian method is employed to
describe velocities and temperatures of particles. As thermal radiation is incident upon horizon-
tally, radiative heat transfer in the vertical direction is assumed negligible and two-flux model is
used for the solution of radiative heat flux. Gas phase velocity and temperature distributions, and
particle trajectories, velocities and temperatures are presented. The effects of particle inlet
condition, particle size, injection velocity and particle mass rate are mainly investigated.
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Table 1 Constants for turbulent calculation
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Table 2 Thermal properties and inject conditions

Particle density(o,, kg/m?) 1000
Specific heat(c,, J/kgK) 1000
Initial temperature(73%,K) 300
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