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Abstract

Lagrangian parlicle dispersion model (LPDM) 18 an effective tool to ealculate the dispersion [rom a point source
since 1t does nol mduce numerical diffusion ercors in solving the pollutant dispersion equation. Fictitious particles
are released to the atmosphere from the emission source and they are then tiansporied by the mean velocity and
diffused by the turbulent eddy motion in the LPDM. The concentralion distribution {rom Lhe dispersed particles in
Lthe caleulation domain are finally estrmated by applying a particle count method or a Gaussian kernel method. The
two methods [or calculating concentration profiles were compmed each other and tested against the onalylic
solulion and the tracer experiment to find the strength and weakness of each method and to choose computalionally
time saving method for the LPDM.

The calculated concenlrations from the paiticle counl method was heavily dependent on the number of the
particles released at the emission source. It requires lols of paiticle emission o 1each the converged conceniration
field, And resulting concentrations were also dependent on the size of numernical grid. The concentration ficld by
the Ganssian kernel method, however, converged wilh a low particle emisston rale at the source and was in good
agreementi with the analytic solution and the tracer experiment. The results showed that Gaussian kernel methed

was more cffective method to calculate the concentrations m the LPDM.
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Fig. 1. Comparison of Lagrangian particle dispersion model with the analytical solution.
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Fig. 3. The distribution of concentration based on the particle count method under the varicus particle emission rates
(Ng) and grid sizes.
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Fig. 4. The Lagrangian particle distribution calculated by
LPDM for KNRC experiment,

Table 1. Input meteorological and turbulence data for the tracer experiment measured at Karlsruhe Nuclear Research
Center (KNRC) meleoralogical tower. Wind direction (WD) is measured clockwise in degrees from the north,
wind speed and o, are measured in m/s (Brusasca et al,, 1989).

2 m) LST 12 30 1240 12.50 13.00 12.10 13.20 13.30 1340 13.50
~1240 ~—1250 ~1200 ~13.00 ~1320  ~1330 ~1340 ~1350  ~[400
40 248 247 249 248 247 247 248 248 247
60 245 243 246 246 244 243 245 242 243
100 WD 241 242 247 246 242 241 244 240 242
160 243 245 250 250 246 245 246 245 245
200 248 251 254 243 250 230 250 249 250
A0 78 79 72 7.1 79 73 69 71 5.3
60 U 9,0 8.9 85 8.1 80 85 34 33 79
100 | (misec) 102 10,5 10.0 9.4 105 104 99 10.1 946
160 116 116 114 1z 12.6 122 122 119 11.8
200 126 124 12.0 122 154 133 13.3 13.0 130
40 1.92 175 170 1.67 179 1.6% 1.69 172 1.58
100 G.=0, 130 141 122 112 125 135 1.26 130 127
160 107 109 1.00 094 099 0.92 0.96 0.89 0.39
10 1.35 139 136 129 135 125 1.24 1.31 1.19
100 G 118 1.17 105 100 1.15 111 112 L18 114
160 0389 091 0.84 080 0.38 081 083 079 078
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Table 2. Specification of the lrace emissian source in the
KNRC tracer experiment.
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Fig. 5. Variations of ground level concentrations with the particle release rate (No) in the LPDM.
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