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Application of the Method of Spatial Moment for Analysing the Multi-Region Model

of " Fw
Lee, Duk Joo
Abstract

The moment equations of the concentration distribution for the multi-region model are
derived using the method of moment. The method originally devised by Aris is to obtain

the concentration moments satisfying a given PDE (Partial Differential Equation).

The

method of moment is used to obtain the first five moments (0 to 4™) that salisfy the

model PDE.

Each moment of the concentration distribution for the model equation is plotted for the
dimensionless time and gave similar results except the skewness and the kurtosis. The
results of the analysis show the physical meaning of each moment. The comparisons with
the number of regions or the global interaction coefficient give a possibility to determine

the parameters of the multi-region model with the analytical concepts.
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Fig. 1. Variance of the solute concentration pre-
dicted by the multi-region model with A =2.0
and the global interaction coefficient, L= 5.0
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Fig. 2. Variance of the solute concentration pre-
dicted by the multi-region model of 4 regions
with 4 =2.0
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Fig. 3. Third central moment of the solute con-
centration predicted by the multi-region
model with A =2.0 and the global interaction
coefficient, L= 50

0.005 -
10 e L=0.15
0004 1} i
P L=5.0
1 L=20.0
0.003 « :'
3 :
= ;
£ H
0.002
0.001 _';
0 000 a5 T T e n e e

00 01 02 03 04 05 06 07 08 08 10
r (Dimensionless time)
Fig, 4. Third central moment of the solute concen-
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