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Development of Rainfall Simulator
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ABSTRACT

Natural rainfall is essential for the research concerning hydrology, irrigation and soil
conservation, particularly soil erosion. Several researches associating with natural rainfall face time
constraints. It is virtually difficult to predict where and when the rain they will fall. The predictions of the
rainfall intensity and duration are also very difficult. The researchers need a simulator to control rainfall
variation. However, the imported simulators from developed countries are very expensive. Therefore,
invention of a cheaper simulator is useful and the main objective of this research was to invent a
cheaper simulator using locally made nozzles. It was found that No. 4 KE-SORN nozzles of 2 and 3
holes modified from 9 hole ones were the best for making artificial rainfall. With these modified
nozzles, the rainfall intensities varied from 65 to 258 mm/h when the pressures of about 0.3-1.0 bars
were applied at the nozzles. The variations of the Christiansen uniformity coefficients (CU) were from
72 10 91 percent. The median diameters of the raindrops varied from 2.05 to 2.60 mm. In conclusion
the result of this research confirms that the invented rainfall simulator can make the artificial rainfall
similar to the natural one.
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Table1 Uniformities of rainfall

Nozzle

Type of Pressure Intensity

incline, © Cu
nozzle (degree) (bars) (mm/h)
2 holes 20° 0.30 65.8 71.9
2 holes 20° 0.45 86.7 75.3
2 holes 30° 0.55 98.0 85.3
2 holes 30° 0.75 113.0 88.1
2 holes 30° 0.85 121.0 85.0
2 holes 30° 1.00 130.0 88.4
2 holes 35° 0.35 76.0 84.7
2 holes 35° 0.55 102.0 88.1
2 holes 35° 0.60 111.0 90.1
2 holes 35° 0.80 123.0 91.2
3 holes 20° 0.40 126.0 85.8
3 holes 20° 0.45 142.5 82.3
3 holes 20° 0.55 168.0 82.2
3 holes 25° 0.50 155.0 87.6
3 holes 25° 0.60 189.0 83.0
3 holes 25° 0.75 225.0 90.2
3 holes 25° 0.80 255.0 88.6
3 holes 30° 0.65 192.0 87.4
3 holes 30° 0.70 202.5 87.1
3 holes 30° 0.90 264.0 87.8
3 holes 30° 1.00 285.0 88.4

Note: Nozzle incline was measured in positive degrees versus vertical reference line.

25
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1imm  2mm 3 mm 4.5 mm
Spherical Bottom Further distortion Raindrop begins
shape flattens out occurs to break apart

Figure1 Shapes of rainfall

source: (EnvirocastTM Weather and Watershed Newsletter, 2003)

> 4.5 mm

Raindrop breaks apart
into two smaller drops

Nozzle 2 of holes Nozzle 3 of holes

Figure 2 The Nozzles
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Figure 3 Rainfall simulator
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Figure 4 The effect of pressures applied at nozzles on the rainfall intensity.
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Figure 5 Raindrop sizes
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Figure 6 Raindrop size distributions
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