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Abstract

In this investigation, the heat transfer coefficient in an air-solid fludized bed was correlated with the
bulk flow rate index which was measured in terms of the buoyancy of a spherical float within the fludized

bed.

The bulk flow rate index was largely affected by the air flow rate and the particle characteristics as well
as the inlet gas distributor, and the radial profile of the flow rate index was similar to that of the heat

transfer coefficient.

The results of the present study show that the heat transfer coefficient can be determined as a function

of the bulk flow rate index.
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Table 1. The kind of gas Distributors.

Plate | Dr(mm) | Dufmm) | N.L=) | Ra(%)
A 110 0.5 31 0. 064
B 110 0.5 57 0.117
C 110 1.0 25 0.204
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Table 2.1. Physical properties of Fluidized System.
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Table 2.2. Average density of Fluidized Bed for
different superficiat Air velocities,

u/upf P (g/cm®]
1.06 0.951
111 0.936
1.19 0.914
1.25 0. 895
1.28 0. 889
1.31 0.878
1.41 0. 854
1.56 0.815
1.75 0.773
2.0 0.721
2.19 0. 688
2.37 0. 651
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Fig.1. (A) Thermister probe (B) Suprporter
(C) Gas-distributor
(E) Orifice meter

(G) By pass

(D) Manometer
(F) Spherical float
(H) Frictiorless pully

(I) Buoyancy Balance
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Table 3. Glass Thermister Specifications.

Type CS—252k, TOA Elect. Co.
Resistance, at 25°C 2800 Ohm

Temp. Coeff. of Resistance —2.9 %/°C

B-constant, 2.46X10% °K
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Fig. 2. Diagram of Bridge Circuit for Heater Thermister,
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Nomenclature

A : Surface area of heating element (cm?)!
Cp : Drag coefficient of sphere (—)

Dy : Diameter of spherical fleat (em)

D, :Ti of heles of ges distributcr (em)

ameter
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d, : Diameter of particle (cm)

D, : Diameter of column (cm)

Fp5 : Drag force (g)

g : Gravitational acceleration (cm/sec?)

g. : Gravitational Conversion factor (g. cm/g. sac?)

h  : Heat transfer coefficient (Kcal/m? hr °C)

H : Height of bed at minimum fluidization velocity
(cm)

I  :Bulk flow rate index of fluidized bed (c¢m/sec)

N, : Number of holes of gas distributor (—)

Q : Heat generated by thermistor (Kcal/hr)

R, : Ratio of hole area to total area of perforated
plate (%)

R, : Resistance of thermistor at T, (ohm)

R, : Resistance of thermistor at 7, (ohm)

Ty : Fluidized bed temperature (°K)

T, : Thermistor temperature (°K)

U : Superficial air velocity (cm/sec)

U, : Terminal velocity (cm/sec)

V : Applied voltage (volt)

W : Weight defined by Equation (D(g)

Wy @ Weight of spherical float (g)

g Viscosity of fluid (g/ecm sec)

om : Average density of fluidized bed (g/cm?)

p. : Density of Particle (g/cm?®)

os + Density of gas at 20 °C (g/cm®)

¢s  Sphericity of particle (—)

€ms : Void fraction at minimum fluidization velocity (—)
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