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ABSTRACT: An experimental study was performed to investigate the characteristics of heat
transfer in a vertical type fluidized bed shell-and-tube type heat exchanger with corrugated
tube. Seven different solid particles having the same volume were circulated in the heat ex-
changer. The effects of various parameters such as water flow rates, particle geometries, ma-
terials, and corrugated tube geometries were investigated. The present work showed that the
higher thermal capacities of materials and the geometries closer to the spherical one have
higher heat transfer performances. In addition, heat transfer coefficients in the corrugated
tubes were a little higher than those in the smooth tubes.

Key words: Vertical type fluidized bed heat exchanger(+33 «#-F%2 9237)), Solid
particle(ZZ A Y #1), Counterflow (&), Heat transfer coefficients(d A &7 5)
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Table 1 Details of particles in fluidized bed
Classification Material Geometry Dimension

Case (A) glass bead 3 mmd

Case (B) Al cylinder 2mm?, 45 mmL

Case (C) Al cylinder 3mm®, 2mmL

Case (D) steel cylinder 2mm®, 45 mmL

Case (E) steel cylinder 25 mm®, 2.88 mmL

Case (F) Cu cylinder 25 mm?, 2.88 mmL

Case (G) sand grain 2.0 mm~4.0 mm®
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Fig. 1 Schematic diagram of experimental setup.
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Table 2 Test matrix for heat transfer mea-

surements
Inner tube (unit: mm)
D, \D;|D,| P|N|e& |P |6
Sy | 158(14.21158
Ty |158(13.88(1548| 7 1 0.045/0.45(091
T,115.8|1397|1557) 10 | 1 (0.045/0.64 |0.89

D, : Original smooth tube diameter

D,;: Volume-based grooved tube inner diameter
D,,: Volume-based grooved tube outer diameter
P :Flute or corrugation pitch

N :Number of flute or corrugation starts

So - Smooth tube

T, 2 Spirally corrugated tube
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