KOREAN J. POST-HARVEST SCI. TECHNOL. AGRI. PRODUCTS

Vol. 4. No. 1, pp. 27~32(1997)

SME AHE AlMolMe HofF Aol A

s

20N - BB - DEAPR
AFHgn Hatgats, A Fdatn AA e, HAFgtn e

An Analysis of Thermal Convection in Agricultural-Products Storge System

Min Chan Kim, Myung-Taek Hyun* and Jeong-Sam Koh**

Dept. of Chemical Engineering, Cheju National University

*Dept. of Mechanical Engineering, Cheju National University

**Department of Agricultural Chemistry, Cheju National University

Abstract

Natural convection in agricultural-products storage system was analysed theoretically. The storage

system was modelled by internally heated fluid saturated porous layer. Darcy’s law was used to ex-

plain characteristics of fluid motion. Stability equations were obtained under the linear stability theory

and transfer characteristics were modelled by the shape assumption. Based on the modelling of trans-

fer characteristics, heat trasnfer correlations were derived theoretically.
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Table 1. Critical Rayleigh numbers trans-
port coefficients

Ray Rdu,l,(: r
30 27340 0.155947
20 333.71 0.159291
10 407.51 0.156703
0 471.39 0.153850
-10 529.55 0.151223
-20 583.93 0.148840
-30 653.57 0.146663
-100 955.16 0.135092
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imaginary number
permeability

thermal conductivity
unit vector in z-direction
Nusselt number

pressure

Rayleigh number
RaxDa

Internal Rayleigh number
Ra;xDa

heat generation rate
temperature

time

velocity

dimensionless velocity componert of z-direction

X, v, z dimensionless positions

Z ~vertical position

e A A}

a termal diffusivity

B volume expansion coefficient
r constant used in Egs. ( ) and ( )
g dimensionless temperature

o temporal growth rate

T dimensionless time

A%

L lower side

9) upper side

0 basic state

1 disturbed state
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