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Estimation of Mass Error in the Simulation of Mixing of
Instantaneously Released Pollutants
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Abstract

2D finite element mode for analysis of transport of accidentally released pollutants in the flow was developed by SUPG
method, and the mass balance of this model was checked though two example problems: line source and point source problem
in the straight channel and unidirectional 2D flow field, respectively. All the test cases were smulated with both SUPG and
conventional Galerkin method to compare the accuraccy of the numerical mass balance. Test results show that the model with
SUPG can adequately conserve the released mass though simulation than the model using Galerkin method, so the developed
model verified to be appropriate to solve this accidental mass release problem.

Keywords : pollutant, advection-dispersion 2D finite element model, instantaneous release, mass error, SUPG method
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21 3. el FQIoIM| Case P12e| =o|Z3}, (D, D7)=(0.05,
0.01) m%s; (@) =30 s; (b) t=50 s (AIM: F=xIaH, &
M: shAdal, =l ppm)
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2l 4. M2l FQoIM| Ccase P22o| Zo|H1}, (D, Dy)=(0.01,

0.002) m?s; (a) t=30 s; (b) t=50 s (AM: F=x|3H,
HM: S8, =kl ppm)
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32 5. SUPGHT} Galerkin®oll 2/8t 2olZ3} u|wW, (D, Dr)=(0.01, 0.002) m?s; (a) Galerkin, =30 s; (b) Galerkin, t=50 s;

(c) SUPG, t=30 s; (d) SUPG, t=50 s (ZH2|: ppm)
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I 5 2AH HHH oiXoAMel FUAEY iH| RE Y

P A5 (mils) e AIBEE] AR ARG Aeko 3}
D, Dr I3 T, sum (%)
0.05 0.01 P11 977.33 0.08 977.41 97.741
P12 962.48 23.67 986.15 98.615
PG P13 493.88 493.88 987.76 98.776
0.01 0.002 P21 986.79 0.00 986.79 98.679
P22 993.71 0.18 993.89 99.389
P23 499.62 499.62 999.23 99.923
0.05 0.01 P11 981.29 0.08 981.37 98.137
P12 967.10 23.69 990.78 99.078
_ P13 496.62 496.62 993.25 99.325
Galerkin
0.01 0.002 P21 929.85 0.00 929.85 92.985
P22 892.34 0.53 892.88 89.288
P23 445.09 445,08 890.17 89.017
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