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ABSTRACT: The commercial viability of heat exchanger is mainly dependent on their long-
term fouling characteristics because the fouling increases the pressure loss and degrades the
thermal performance of a heat exchanger. An experimental study was performed to investigate
the characteristics of fluid flow and heat transfer in a fluidized bed heat exchanger with
circulating various solid particles. The present work showed that the drag force coefficients of
particles in the internal flow were higher than those in the external flow, in addition, the
solid particle periodically hitting the tube wall broke the thermal boundary layer, and in-
creased the rate of heat transfer. Particularly when the flow velocity was low, the effect was
more pronounced.

Key words: Fluidized bed heat exchanger(=#+ %3 dx$7]), Solid particle(Z 1 #}), Drag
coefficient(3 8 A1 4*), Fouling(2.9), Heat transfer(gd 3 <)
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Unit: mm
Fluidized bed Preparatory
D heat exchanger experiment Fluidizad bed
(Stainless steel) . (Aayic) haat exchanger
. > Aayli
=D [ i
PR <7
Reservoir
HD Condensing coil
- 4
Transfar
um
i Pl &

Heat transfer experiment
$ Temparature measurement
g Valve

&  Flow metar

\Visualization experimaent

Fig. 1 Schematic diagram of experimental setup.

Table 1 Details of particles in fluidized bed

Classification | Material { Geometry Dimension
Case (A) glass bead 3mma®
Case (B) Al cylinder | 2mm@, 4.5 mml
Case (C) Al cylinder 3mm@, 2 mmL
Case (D) steel | cylinder | 2mm®,4.5mmL

Case (E) steel
Case (F) Cu
Case (Q) sand grain

cylinder {25 mm@, 2.88 mmL
cylinder |25 mm@, 2.88 mmL
20mm~4.0mmo
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Fig. 2 Principle of particle circulation.
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Fig. 3 Force acting on a solid particle.
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Fig. 4 Heat transfer test tube.
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Fig. 5 Variation of T, and 7 along the axial

distance.
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Fig. 6 Schematic of the heat exchanger.
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Table 2 Particle flow velocity for possible col-

lision
Particle velocity range
Classification for possible collision
Minimum Maximum
Case (A) 0.346 m/s 1.0m/s
Case (B) 0.278 m/s 0.7m/s
Case (C) 0.284 m/s 08 m/s
Case (D) 0.550 m/s 1.25m/s
Case (E) 0.627 m/s 1.3m/s
Case (F) 0.648 m/s 13m/s
08 —
)
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- o 8 [} ®
g 08¢ . o * = ]
s .
g .
£ o4
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2
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Fig. 7 Relative velocity versus water velocity.
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Fig. 8 Drag coefficient versus Reynolds num-

ber.
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