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Fig.1 One-dimensional diffusion simulation using the upwind
scheme
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Table 2 The usable schemes judged from the theory
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Table 4 Non-dimensional numerical diffusion coefficients
Relative error (%) 1 10
2 0.3108 0.03757
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Fig.10 Diagram of criterion for selecting the usable schemes
(for model bay)
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Table 5 Relative errors of numerical results to REFERENCE (%)
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Table 6 The effective computational grid size judged from

theory
Relative error (%) 10 5
Ax(m) 5 2
At(sec) 5 2
Ax/B 0.02123 0.008493
KAt/Ax? 0.1207 0.1389
Relative error evaluated
by results(%) 10.31 4,53
KAt
0.20AXZ
0.15 o case4]
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Fig.15 Diagram of criterion for selecting the effective computa-
tional grid size
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Table 7 The effective computational grid size judged from the

theory
Relative error (%) 10 5
CASE-3
Ax/B 0.849
KAt/Ax? 0.00397 0.00183
Relative error judged 17.08
from result(%)
CASE+4
Ax/B 0.425
KAYAx? 0.00183 0.00366
Relative error judged 375
from result(%)
KAt
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6-POINT SCHEME
2 i
0.015] "2 =05

0.010, CASE-6
(o]
0.005 |
A
0.000 i , , , Ax
00 02 04 06 08 108

Fig.18 Diagram of criterion for selecting the usable schemes
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Upwind scheme (for space) and Euler method (for time)
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QUICK scheme (for space) and Adams-Bashforh method
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STUDY ON THE MOST SUITABLE COMPUTATIONAL METHOD
FOR DIFFUSION NUMERICAL SIMULATION

Toshimitsu KOMATSU, Koji ASAI, Koichiro OHGUSHI
and Koichiro YOSHIMURA

On making accurately and effectively a numerical diffusion simulation, one should pay much attention to both the
computational scheme for calculating the advection term and the computational grid size . The usable schemes for
obtaining the highly-accurate results depend on not only computational conditions such as grid intervals on time and
space but also hydraulic conditions such as phyical diffusion and velocity, while there will be the most effective grid
size to get an accurate solution within the allowable margin of error if the scheme used for the numerical simulation is
chosen. We have attempted to develop a criterion for selecting the most usable scheme to calculate the advection term
and deciding the most effective computational grid size. We made a 2nd order numerical diffusion term represent the
truncation error terms, which is a infinite series. The criterion was made up by utilizing the 2nd order numerical
diffusivity. Some one-dimensional test diffusion simulations have been carried out to inspect the validity of the crite-

rion.
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