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An Experimental study on Heat Characteristics of Horizontal

Tubes with Fin in Fluidized Bed Combustor
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Abstract

This study is to investigate the characteristics of heat transfer of a horizontal tube,with radial fins of

various configuration, immersed in a high temperature fluidized bed. The experimental heat transfer

variation is compared with that of a smooth tube .

The finned tubes and smooth tube, with outside

and inside diameter of 48.6mm and 30.6mm, are made of steel tubes. The depth of the fin is 5mm, the

rake angles of fin are 25° | 35" , 45° and the widthes of fin for each rake angle are Omm, lmm, 2mm

and 3mm.

A bed temperature is fixed at 830 * 10°C. A granular refractory(silica sand) is used as a bed material

with mean particle diameters of 1.22mm and 1.54mm.

The maximum heat transfer coefficient is achieved with the rake angle of 25° and the width of Omm

for the mean particle size 1.22mm. The coefficient is 2.14 times larger than that for a smooth tube. The

rake angle for the maximum heat transfer coefficient depends on the particle size of bed material. Also

the transfer coefficient decreases as the width of fin increases.
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Table 1. Size distribution of the bed material

Mass fraction(%)

Mesh NO | Dpi(mm)

Sample A | Sample B
6 ~8 2.855 0.29 1.76
8 ~ 10 2.19 5.81 26.12
10 ~ 12 1.84 16.97 28.88
12 ~ 14 1.545 15.33 13.28
14 ~ 16 1.30 2784 16.43
16 ~ 18 1.095 13.98 5.69
18 ~ 20 0.92 856 4.31
20 ~ 25 0.775 5.89 1.71
25 ~ 30 0.65 271 0.81
30 ~ 35 0.545 1.35 059
3B ~ 40 0.46 197 0.42
Mean particle
1.22 1.54
size(mm)
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