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Abstract— Heat transfer characteristics between the immersed heater and the bed were investigated in a pressurized gas-
solid fluidized bed of 0.15m ID and 3.58 m in height. Effects of operating pressure and temperature and gas flow rate on
the local and overall immersed heater-to-bed heat transfer coefficient were examined. The increase of operating pressure can
contribute to the thermal stability of the pressurized gas-solid fluidized bed. The local heat transfer coefficient increased and
approached a almost constant value along with the height in the heater zone, and the convergence occurred more early with
an increase in the pressure. The overall heat transfer coefficient increased with increasing operating temperature and pressure
but it exhibited its maximum value with the variation of gas flow rate. The heat transfer coefficient was well correlated in
terms of dirnensionless groups as

N, =0.083p°p;"
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Fig. 1. Experimental apparatus.

1. Compressor 9. Solid discharge

2. Filter 10. Calming section

3. Regulator 11. Gas distributor

4. Rotameter 12, Thermocouple

S. Valve 13. Data logging system
6. Cyclone 14. A/D converter

7. Hopper 15. Personal computer
8. Loading port

Table 1. Physical properties of the FCC particles

Mean diameter(tm) 71.4
Apparent density(kg/m’) 1839
Minimum fluidized velocity(em/sec) 1.02
Terminal velocity(cm/sec) 26.8
Thermal conductivitv{W/mK) 0.95
Specific heat(J/kgK) 874.3
Specific surface area(m’/cc) 0.0862
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Fig. 2. Effects of bed height on AT in pressurized fluidized beds(T=
371 K, U;=7.6 cm/sec).
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Fig. 4. Variation of local heat transfer coefficient along with height
in pressurized fluidized beds(T=396 K, U;=15.2 cm/sec).
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Fig. 7. Effects of U; on the heat transfer coefficient in pressurized
fluidized beds(T=396 K).
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Fig. 9. Comparison of heat transfer coefficient between the caiculat-
ed and measured values in pressurized fluidized beds.
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ALEI1Z
A - surface arca {m’)
C, : specific heat {J’kgK]
d, : particle size [m]
g : gravity acceleration [m/sec’]
h s local heat transfer coefficient [W m'K]
k., : thermal conductivity [J/m scc K]

AL :bed height [m]
: Nusselt number [-], Ud,/k,
P : pressure [Pa]
AP :pressure drop [Paj
P, : pressure drop number [-], APd, /e ALp v’
P, : Prantl number [-]. C.u/k,
Q > heat flow [W]
Re  :Roynolds number {-], d.U.g./1,

T : temperature [K]

AT :temperature difference (K]

1 8) - averall heat transfer coefficient [W/m'K]
U,  :gas velocity {m/sec]

a2j0|Aa 2k}
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288 N R
p - density [kg/m’|
£ - particle holdup [-]
v - kinetic viscosity of gas [m'/sec]
Ug  :gas viscosity [kg/m sec]
<k,
g : gas phasc
s : particle phase
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