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On the basis of an analytical solution equations are recommended
that make it possible to determine the temperature of the medium
at the bed outlet and the temperature of the particles and the equip-

ment walls at any point during the cooling (heating) of a fluidized
bed.

In fluidized-bed heat-exchange equipment periodi-
cally loaded with fine-grained material the processes
of heat transfer between the particles snd the medium
proceed under nonstationary conditions. Heat transfer
between the walls of the equipment and the fluidized
bed may have a significant effect on this process.

In this note we present an analytical solution, sim-
ilar to that proposed in [1], to the problem of deter-
mining the law of variation of the temperatures of the
medium at the outlet from the bed, the particles and
the reactor walls at any moment during the cooling
(heating) of the bed. In deriving the basic equations it
was assumed that the thermal resistance of the par-
ticles themselves is small, that owing to the intense
mixing the temperature of the particles is constant
throughout the bed, that the thermophysical character-
istics of the medium, the varticle material, and the
" walls are constant, and that no heat is lost to the sur-
rounding medium.

The mean integral temperature of the medium over
the thickness of the bed, assuming ideal displacement,
is given by [2]
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Using the heat balance and heat transfer equations, we

obtain integral expressions for determining the cor-
responding temperatures:
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Solving the last equation we obtain a relation for the
temperature of the medium at the outlet from the fluid-

ized bed at any moment of time with allowance for the
heat accumulated in the reactor walls:
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Then substituting for ts(7) in Egs. (2) and (3), after
transformations we have
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I in expressions (6), (7) we assume that 1/¢; >3, gy <
« g, by —~ 0 (in this case tp(0) ® t,(0), g~ 1 = ¢;),
they simplify to
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The relations obtained can be recommended for de~
termining the duration of the periodic process or the
temperatures of the particles, walls, and medium at
any moment during the cooling (heating) of a fluidized
bed.

NOTATION

Gy s Gp, GW are the mass flow rates of the fluidiz-
ing medium, mass of the particle charge, and the re-
actor walls in the region of the fluidized bed; ¢y, Cp:
cyw are the mass specific heats of the fluidizing medi-
um, particle material, and the reactor walls; Fp, Fy
are the surface areas of the particles and the reactor
walls; ap, oy are the coefficients of heat transfer
from the particles to the fluidizing medium and from
the fluidized bed to the reactor walls; t, is the temp-
erature of the fluidizing medium at the inlet to the bed;
t, (0), tp(O), tyw (0) are the temperatures of the fluidiz-
ing medium, the particles and the reactor walls at
T = 0; ty(1), tp(r), tyw(r)—temperatures of fluidizing
medium, particles and reactor walls at time T;
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q=1/(1 - exp[— 1/c]) — cy.
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