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Development of a Particle Bed Heat Exchanger ([l[)
— An Experimental Study on Pressure Drop in Fixed Bed Heat Exchanger.
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ABSTRACT

Fixed bed is known to be an effective heat transfer augmentation device which could be ap-
plied to heat exchangers. In this study, pressure drop in vertical cylindrical and annular fixed
beds with air flowing through was experimentally investigated.

Based on the experimental data and some analytical considerations, the demensionless correla-
tion of pressure drop has been determined and shown in empirical forms. In particular, the
experimental equation for the pressure drop was derived using the particle diameter and the bed
diameter as variables, which would be more practical and useful in the design of heat transfer
~ devices, instead of void fraction which had been used previously as the major variable by others.

The present empirical equation obtained for the cylindrical fixed bed were found to be ap-
plicable also to an annular fixed bed when the concept of effective diameter was introduced.

NOMENCLATURE f : Friction factor (-]

L : Length of fixed bed (m]

A : Cross—sectional area of fixed bed (m’] P : Wetted perimeter {m)

D : Diameter of cylindrical fixed bed { m] 4P: Pressure drop in fixed bed [N/m?]

D.: Effective diameter, ( =0,—D;) [m] Uy Superficial velocity of air in fixed bed

D; : Diameter of inner tube in ammular (m/s)
fixed bed {m) Greek Letters

D, : Diameter of outer tube in annular € : Void fraction of fixed bed C -1

fixed bed { m) ¢ Viscosity of air (kg/m-s]

D, : Diameter of particle {m] ¢ : Density of air " (kg /m?® ]
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Table 1. Scope of Pressure drop experiment
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