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Numerical analysis of fluid flow and thermal fields in the vertical
fluidized bed heat exchanger
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Abstract : The numerical analysis by using CFX 11.0 commercial code was done for prediction of fluid flow and

thermal field in the vertical heat exchanger. The present experimental studies were also conducted to investigate

the effects of circulating solid particles on the fluid flow and temperatures in the fluidized bed vertical shell and

tube type heat exchanger with counterflow, at which the solid particles of glasses (3 mm®) were used in the

fluidized bed with a smooth tube.

The effect of circulation on the distance(L) of tube inlet and baffle plate was

also examined. The present experimental and numerical results showed that the particles in the distance (Ds) of

15 mm showed a more efficient circulation without stacked the space and

the LMTD(Log Mean Temperature

Difference) in the fluidized bed type was much lower than that in the typical type shell and tube heat exchanger.
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Fig. 1 Vertical liquid fluidized bed type and typical
type shell and tube heat exchanger.
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Fig. 2 Experimental apparatus with fluidized bed
type shell and tube heat exchanger.
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Fig. 3 Configuration of test section for simulation.
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Table 1 Numerical conditions

Domain Grid Turbulent Model  Boundary Conditions Numerical Setup
Inlet Tube: Tetrahedron SST Heat Exchanger Inlet: Advection scheme:
Case 1 +Hexaheron: (Shear Stress 1.15 m/s, 23C upwind
(Ds=5mm) > 1.3x106(1) Transport) Outlet : 0 Pa Residual target:
Case 11 > 1.6x106(1I) Wall : no-slip < 10-4
(Ds=15mm) > 1.9x106(1I) Residual type: RMS
Case III Prisms
(Ds=30mm) smoothing:
Tube wall
Tube side+Shell Tetrahedron SST Inlet:
side +Hexaheron: (Shear Stress 0.2 m/s~1.5 m/s,
(Ds=15mm) > 2.6x106 Transport) 23C (tube side)
0.0158 m/s,
75C (shell side)
. Outlet: 0 Pa
Prlsms. Wall: no-slip
smoothing: (tube wall)
Tube and no-slip+adiabatic
shell wall (shell wall)
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Velocity
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2.199e+000
1.466e+000
7.331e-001

4.495¢-006

[m sr-1]

Velocity
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2.199¢+000
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7.331e-001

4.495€-006

[ s-1)
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]
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(a) Ds = 5 mm
Fig. 4 Streamlines in the tube sides for three different distances (Ds) at u,=1.154m/s.
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Fig. 5 Continuous snapshots of temperature and

particle distributions in the tube sides
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Fig. 7 A Comparison of LMTDs between the
commercial type and fluidized bed type.
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