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Droplet Diameter Distribution for Sprinkler Irrigation Under
Different Layouts of Standpipe on Sloping Land
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Abstract: In this study the Rainbird LF1200 sprinkler was selected as the research object. The droplet diameter and velocity of standpipe
vertical and perpendicular to the slope on different slopes were measured by Two-dimensional Video Disdrometer under no wind condition.
The distribution differences of average droplet diameter and its frequency along spray direction under different layouts of standpipe was
compared respectively. The relationship between the average droplet diameter and velocity was discussed. The results show that: the
increasing tendency of the average droplet diameter along spray direction under layout of standpipe perpendicular to the slope is more stable
and at the same measuring point the difference of droplet diameter along spray direction on different slope is not obvious; when the standpipe
is perpendicular to the slope the increasing tendency of the velocity with the increase of droplet diameter is more similar and the logarithmic
correlation of the droplet diameter and velocity is better; the layout of standpipe perpendicular to the slope can reduce the water evaporation
loss of the droplets near the sprinkler and to some extent the quality of sprinkler irrigation is also improved. The conclusions of this study
can provide useful information for design of sprinkler irrigation system on sloping land.
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Fig.2 Sprinkler used in the experiment
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Fig.4 Frequency distribution of droplet diameter along spray direction with layout of standpipe vertical

u4.5~5.0
u4.0~4.5
u3.5~4.0
m3.0~35
©2.5~3.0
=2.0~25
u1.5~2.0
=1.0~1.5
=20.5~1.0
20~0.5

TR/ %

TR/ %

4 5 6 7 8 9 10
553k AR5 T B B /m
(b) e FEH0.1

4 5 6 7 8 9 10
553k A48 T B B /m
(d) B BERO.2

Fig.5 Frequency distribution of droplet diameter along spray direction with layout of standpipe perpendicular to the slope
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Fig.6 Relationship between droplet velocity and diameter with layout of standpipe vertical
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Fig.7 Relationship between droplet velocity and diameter with layout of standpipe perpendicular to the slope
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