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Abstract—Effects of liquid velocity and particle size on the individual heat transfer resistances in the heater
and fluidized bulk zone have been determined.

A two-resistance model is proposed for heat transfer between a coaxially mounted immersed heater and the
bulk zone in liquid-fluidized beds. The optimum bed porosity at which the maximum heat transfer coefficient
occured coincides with the bed porosity at which the boundary layer thickness around the heater attained the
minimum value.

The heat transfer in the heater zone was found to be the rate controlling step in the liquid-fluidized bed and
the overall heat transfer resistance has been represented by a modified Stanton and Peclet numbers based on the
heat transfer resistances in the heater zone and in the fluidized bulk zone in series.
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Fig. 2. Radial temperature profile in liquid
fluidized beds.
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NOMENCLATURE
A : Surface area of heater, m? ,
Co : heat capacity of liquid, J/kgK
D : column diameter, m
D, : radial dispersion coefficient of liquid
phase, mz/s
D, : axial dispersion coefficient of liquid
phase, m? /s
dp : particle size, m
h . overall heat transfer coefficient, J/mz-
sk
h, : heat transfer coefficient in the heater
zone, J /m2 sk
k, : thermal conductivity of liquid phase,
J/msK
K . constant
L, : heaterlength, m

mass flow rate of liquid phase, kg/s

3

slstzZst M253 K1S 198743 2H

Pe,, : Peclet number in radial direction, d,
U,/D,

q : heat flow rate, J/s

q, ¢ heat flow rate from heater surface to
bed per unit length of heater, J/s m

r radial distance, m

R radius of column, m

R, : radius of heater,m

R, : heat transfer resistance in fluidized bed
zone, msK/J

St, : a modified Stanton
(Cr0, U, )
temperature, K

number, h/

T
T, . boundary layer temperature, K

T, : heater surface temperature, K

T, : mean temperature of fluidized bed, K
U, : superficial liquid velocity, m/s

Z axial direction

Greek Letters

0. : liquid density, kg/m3
& : average boundary layer thickness, m
€ : phase holdup
Subscripts
b : boundary layer around heater
cal : calculated value
g . gas phase
h ¢ heater
i ! input
1 : liquid phase
mea : measured value
M :  modified
r radial
S solid phase
z axial direction
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