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Abstract: In this study, wall to bed heat transfer and hydrodynamic characteristics in a conical fluidized bed
combustor was investigated using computational fluid dynamics method. A two-fluid Eulerian-Eulerian model
was used with applying the kinetic theory for granular flow(KTGF). The effects of the two drag models,
Gidaspow and the Syamlal-O'Brien model, different inlet velocities(1.4U,~4Uns) and different particle sizes on
the hydrodynamics and heat transfer were studied. The results showed that the hydrodynamic characteristics
such as bed expansion ratio and pressure drop were not affected significantly by the drag models. But the
heat transfer coefficient was different for the two drag models, especially at lower gas inlet velocities and
small particle sizes.
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Table 1 Properties and characteristics of air and
quartz sand used in the simulations

Air properties

Density(kg/m’) 1.2
Thermal conductivity(W/m-K) 0.025
Specific heat (J/kg'K) 1005
Viscosity (N-s/m) 1.86x10°

Sand properties

Density(kg/m’) 2520
Bulk bed density(kg/m’) 1540
Thermal conductivity(W/m-K) 0.25
Specific heat(J/kg-K) 800
Mean particle size(ym) 560, 850
Solid volume fraction 0.4

Table 2 Parameters used in the simulations

Flow type Laminar
Time step used 0.00025 s
Convergence criteria 10”3

Under relaxation factors 0.5 for pressure, 0.4 for

momentum and 0.2 for

volume and granular
temperature
Maximum solid packing 0.63

volume fraction
Discretization scheme
for advection terms

Second-order upwind

Outlet condition Atmospheric pressure

Superficial gas velocity 14U, -4 U, ;
Pmm
Heated
wall at
400 K
Z,
X
Air

Fig. 1 Schematic of a conical fluidized bed
combustors considered in this study(Left)
and computational grid used in the
simulations(Right)
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