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Abstract

__rl.

In this work, a theoretical model has been formulated which allows the study of the scavenging efficiencies of

aerosol particles by the rain drops. Aerosol particles are scavenged by the simultaneous brownian diffusion,

interception and inertial impaction force. In addition the calculations based on the collision efficiency model are

carried out for the collision of aerosol particles with diameter range 0.01 ~30 um and rain drops with diameter 0.02

X 2%3 (n=1, 2, ---, 17) cm. The results indicate that: (1) the below—cloud scavenging affects mainly the coarse

particles (> 3 um), the fine particles remaining almost unchanged; (2) the scavenging efficiencies by below-cloud

in the heavy rain (rain intensity, 10 mmv/hr) surpass the efficiency found in the drizzle rain (rain intensity, 1 mm/hr).
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Table 1. Collection efficiencies used in washout coefficient calculations.
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Fig. 3. Scavenging coefficient vs particle diameter.
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Table 2. Number distribution of rain drops at various times. (I=1 mmvh)
Rain intensity, I=1 mm/h
e  km 1km Okm (Ground)

(mm)  Initial g 0min 20min 30min 1hr  2hr  Smin  10min 20min 30min  1hr  2hr
0.20~0.23 358 0 0 89 365 370 370 0 0 0 0 380 382
023~028 267 0 0 266 277 276 276 0 0 0 0 285 285
0.28~0.36 197 0 1 203 204 204 204 0 0 0 207 211 210
0.36~045 141 0 109 146 146 145 146 0 0 101 152 151 151
0.45~0.57 98 0 100 101 101 101 101 0 0 105 105 105 105
0.57~0.72 64 4 67 67 66 67 67 0 0 69 69 69 69
0.72~0.91 39 33 40 41 40 41 41 0 34 43 42 42 42
091~1.14 21 21 22 22 22 22 22 0 22 23 22 22 22
1.14~1.44 9 10 10 10 i0 10 10 0 10 10 10 10 10
1.44~1.81 3 3 3 3 3 3 -3 0 3 3 3 3 3
1.81~2.28 1 1 1 1 1 1 1 1 1 1 1 1 1
2.28~2.87 0.082 0.08 0086 0.08 0.08 008 0.08 0.089 008 0.090 0.090 0.089 0.090
2.87~3.62 0.004 0.004 0.004 0004 0.004 0004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
3.62~4.56
4.56~5.74
574~7.23
7.23~8.06
Table 3. Number distribution of rain drops at various times. (I=10 mm/h)

Rain intensity, I=10 mm/h
i m 1km 0km (Ground)

(mm)  Imitial g0 min 20min 30min 1br  2hr  Smin  10min 20min 30min  Ihr  2hr
0.20~0.23 1010 0 0 251 1031 1041 1041 0 0 0 0 1072 1070
0.23~0.28 766 0 0 766 794 791 789 0 0 0 1 819 816
0.28~0.36 582 0 2 600 600 606 606 0 0 0 612 624 624
036~0.45 433 0 334 448 448 448 448 0 0 310 469 466 463
045~0.57 321 0 328 333 331 334 333 0 0 - 342 345 343 343
0.57~0.72 233 14 242 241 240 241 242 0 0 251 251 257 250
0.72~091 164 140 169 170 171 169 169 0 145 178 177 177 177
091~1.14 110 113 114 114 114 114 114 0 118 118 118 118 118
1.14~1.44 69 72 72 72 72 72 72 0 76 76 75 75 75
1.44~1.81 39 41 4] 41 41 4] 41 1 43 43 43 43 43
1.81~2.28 19 20 20 20 20 20 20 17 20 21 21 21 21
2.28~2.87 7 8 8 8 8 8 8 8 8 8 8 8 8
2.87~3.62 2 2 2 2 2 2 2 2 2 2 2 2 2
3.62~4.56 0301 0315 0312 0312 0315 0315 0.315 0333 0330 0333 0330 0330 0330
456~5.74 0.021 0.022 0.022 0022 0022 0023 0022 0024 0024 0024 0024 0024 0023
5.74~7.23
7.23~8.06
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Fig. 7. Vertical profiles of PM concentration in the atmosphere and rainwater.
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