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Design and Calibration of An Artificial Rainfall Simulator

SU Weina, TIAN Yimei, GAO Bo, ZHAO Peng

(School of Environmental Science and Engineering , Tianjin University, Tianjin 300072, China)

Abstract: [ Objective ] Designing an artificial rainfall simulator according to the rainfall characteristics re-

quired in surface-runoff water quality research in water environment field. [ Methods] An artificial rainfall

simulator was introduced, which has three specifications of nozzles in order to simulate different rainfall in-

tensity by their open and close. [Results ] By means of calibration, the rainfall intensity of this artificial rain-

fall simulator was 0. 3~2.0 mm/min; and in that range of intensity, rainfall uniformity coefficients were all

over 85%. The median diameter of raindrop was 1. 09~2. 25 mm; the maximum diameter was smaller than 6

mm; the raindrop terminal velocity was 2~2.9 mm/s. [Conclusion] The rainfall characteristics was similar

to the natural rainfall. This device can be used to simulate the real rainfall.
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/ / / /

MPa (L+h™" (mm * min ") Hz
0. 04 45 0.3 21.3
0. 06 59 0.3 25.0
0.08 70 0.4 27.8
0.10 86 0.5 31.3
0.12 96 0.6 34.5
0.14 105 0.6 40.5
0. 04 125 0.3 12.3
0. 06 139 0.4 19.8
0.08 156 0.6 28.9
0.10 175 0.7 32.2
0.12 195 0.8 34.9
0.14 213 0.9 37.7
0.16 230 1.0 43.2
0.18 245 1.0 50.0
0. 04 185 0.5 16. 3
0. 06 193 0.6 19.8
0.08 238 0.8 25.5
0.10 294 1.0 31.0
0.12 352 1.1 36.2
0.16 406 1.2 43.5
0.18 463 1.3 48.2
0. 20 482 1.3 50.0
0.04 215 0.6 14. 2
0. 06 226 0.6 16.3
0.08 245 0.8 19.8
0.10 258 0.9 24.0
. 0.12 271 1.1 32.5
0.14 289 1.3 38.3
0.16 311 1.4 42.1
0.18 333 1.5 45.6
0. 20 355 1.6 50. 0
0. 04 269 0.8 12.0
0. 06 275 0.8 16.8
0.08 281 1.0 20.1
0.10 289 1.3 25.4
A 0.12 302 1.5 32.6
0.14 328 1.6 40.0
0.16 485 1.8 45.1
0.18 530 2.0 50.0
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2 %
0. 04 0. 06 0.08 0. 10 0.12 0.14 0.16 0.18 0. 20
74. 20 86. 84 91. 65 92. 85 91.99 91. 47 — — —
71.47 76.82 91.47 96. 16 94. 95 96. 39 — — —
65. 45 73.28 85.62 92. 38 94.51 95. 20 96. 44 96. 12 —
R 42.98 49.50 56. 37 67.82 77.28 86.55 89. 21 94. 28 96.03
47.28 54. 28 68. 30 71.29 75.33 87.32 89.28 93. 56 —
3
/(mm * min_ ') 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
D, 1. 09 1. 21 1. 32 1. 49 1. 64 1. 69 1.72 1.75
/(mm * min ') 1.1 1.2 1.3 1.4 1.5 1.6 1.8 2.0
D, 1.79 1. 80 1. 81 1. 84 1.92 2.05 2.18 2.25
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