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Numerical Prediction of Contaminant Dispersion
within the Laminar Flow Field using FDM
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ABSTRACT

A simulation of contaminant dispersion in a water reservoir has been done using 2-D finite difference
method(FDM). The steady state velocity field of the reservoir was computed using stream function-vor-
ticity formulation of Navier-Stokes equation and continuity equation. Based on the computed steady
state velocity field, the transient convective diffusion equation of the contaminant dispersion was
computed.

For the 1mX1m reservoir model with inlet and outlet attached, it was shown that the center of
circulation located toward right. For the numerical values of ¥ =0.01(cm?/s) and D=0.6(cm?/s) and
the flow of 50(cm®/s), it was determined that the outflow had to be shut down in 18 seconds to prevent
from severe pollution. Also the required time was computed to be 6 seconds for the inflow of 100
(cm®/s). The result of this study is considered, hopefully, to be useful for the design of the water
reservoir systems that are the subjects to various contamination.
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Fig. 8 Simulation of the contaminant dispersion

o2 Jehgrh F%E 100(cm’/s)2 #g A Sl
= e 4323 AXNEZ 18sec WollE ©]
u @ FEH 78§ 53 F&c] b ¥
22 Hox 6sec Woll ool Hgsjr}

LEEAY B £ BiHAF DY fES
% (flow velocity) u, v&] 9&& =4 v} Do
&) 0.1(cm?%/s) ©l3d A9 Afoe AEH
o] “gell A negative diffusion®] TYFEZ ALt
4 oEgo] M2 & olF SEIV] A 4R
= (uypwind scheme)E AM83td Yoz &
A DEE A AFAh

i.d E

B dpdAe #IAEY(FDM)E )83ty
FZ(reservoir) Mol A LG EZ o] ofgA EitH
o] Urh=vlel isia Al gd ol g 2 ohg
2L FEL A
1) L9249 s e 344 D9 flow

velocity u, vol 9L A TeveE AL ¢

F A
2) 4414 Dol &L 0.1(cm?/s) ©13H B39

Bl Algd ol Aol negative diffusion

o] 2R Z A oEFol M2 47

E 2 (upwind scheme)S AHE3E2E2AM 753

< ¢ F UG

62

3) FRALH(FDM)E ol 83t} 092 &
A5E HPE A2E 5 UL T 5 ANYTh
£ A7 e A% dAz A 53
ARNEFE AAYA Y F28 ARE AT
@+ 9g Aoz suE

#  viscosity

v kinematic viscosity

£ : density

D : diffusion coefficient

u . velocity in x-direction

v !velocity in y-direction

@ { vorticity

¥ stream function

¢ - molar concentration

q : production term
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At : time step

Subscripts
n,e,w,s . position in each four direction nodes
Superscripts

n :old value(at time t) of the variable
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