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An Experimental Study on the Local Effective Thermal Conductivity
in Packed Bed

F &K, RE®ET ERXX™ %
J.S.Lee , HJ.Yang , KK.Choi, J.Y. Seo

ABSTRACT

In this paper, the local effective thermal conductivities and calculated by using the actual

temperature distribution in packed bed. The variations of these are investigated for radius and air
stream direction, flow rate and particle diameter. The resulting local effective thermal conductivi-

ties

are classified in the inner zone of bed and vicinity zone of the wall surface. Also these are

related .to dimensionless axial direction position, radius direction position, and particle diameter
and Reynolds number which uses particle diameter as the characteristic length. If these correla-
tions are represented by function, the equation is showed in Eq. (3-4). This equation is well
satisfied with experimental results within +25%.

Nomenclature
r, : radiusof bed {mm}
Cp : constant pressure specific heat {KJ/ f, : radius of heater {mm]
keg.X]
Dp : particle diameter fmm] r* : dimensionless radius {=(r-rh)/(rb~rh)]
D'i, : dimensionless particle diameter (-1
[= Dp/(fb'fh)] [-1] T : temperature [K]
G mass flow rate [Kg/m?2.S] u : superficial velocity of air [m/s]
Ke : effective thermal conductivity Z : position of axial direction [mm]
{W/m-K] Z* : dimensionless height of bed {<Z/r1p)]
Kg : thermal conductivity of air [W/m-K] p : density of air [kg/m®]
r : radius [mm] 4 . absolute viscosity [kg/m.s}
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Fig.2-1 Schematic Diagram of Experimental
Apparatus
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{1) Stainless Screen (5) Bolt

{2) Heater (6) Flange
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Position Hole

Fig.2-2 Detail of Packed Bed
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