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Droplets distribution research of impact sprinkler
based on Laser Precipitation Monitor
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(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: In order to research the droplet distribution of rotating sprinkler,droplet diameter and drop-
let velocity of 3026B impact sprinkler were measured by Laser Precipitation Monitor. The experiment
was applied under the operating pressure of 0. 15,0. 20,0. 25,0. 30,0. 35 MPa with no wind. Droplets
mathematical models were built based on the method of least squares. The results show that the rela-
tionships between droplets diameter and the distance along the sprinkler were indicted by exponential
function, except the droplets at 4 meters from the sprinkler. The droplets frequency were up to
56.80% ,64.35% ,72. 14% ,61. 72% ,40. 17% respectively, under the operating pressures of 0. 15,
0.20,0.25,0.30,0.35 MPa. The droplets frequency was the ratio of the droplets volume that diameter
between in 1 —3 mm to all the droplets in the whole spray area. The slope of droplets diameter cumula-
tive frequency curve decreased with the operating pressure increasing. The relation between droplet ve-

locity and droplet diameter were indicted by linear function model built. There were exponential rela-
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tionships between droplet kinetic energy and the distance along the sprinkler and the correlation coeffi-

cient were higher than 0. 800.

Key words: impact sprinkler;Laser Precipitation Monitor;droplet velocity ; droplet diameter;

droplet kinetic energy
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Fig.3 Relationships between volumetric mean droplet diame-
ter and distance from sprinkler at different pressures
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Tab.1 Fitting coefficient at different pressures

H/MPa a b R?
0.15 0.619 0.174 0.805
0.20 0.442 0.187 0.889
0.25 0.441 0.168 0.939
0.30 0.402 0. 160 0.928
0.35 0.431 0.153 0.921
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Fig.4 Droplet frequency at different pressures and distance from sprinkler
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Fig.5 Droplets cumulative frequency at different pressures and distance from sprinkler
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Fig. 6 Droplets median diameter at different pressures
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different pressures
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0.35 3.569 x 10 ~* 1.823 x10 4 0.364 0.845
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