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Droplet Diameter and Kinetic Energy Intensity Distribution
Regularities for Sprinkler Irrigation on Sloping Land

ZHANG Lin' HUI Xin> CHEN Junying’
( 1. Institute of Soil and Water Conservation Northwest A&F University Yangling Shaanxi 712100 China
2. College of Water Resources and Architectural Engineering Northwest A&F University Yangling Shaanxi 712100 China)

Abstract: The diameter and velocity of spray droplet on different slopes under no wind were measured by
two-dimensional video disdrometer. The change regularities of average droplet diameter and its cumulative
frequency along spray direction under different slopes were studied. The relationship between the average
droplet diameter velocity and slope were established. Based on the calculation method of water
distribution the model for calculating droplet kinetic energy intensity distribution of sprinkler irrigation on
sloping land without wind was proposed. The model was validated by experiment. The Rainbird LF1200
sprinkler was selected as the research object and the influences of sprinkler layout spacing and slope on
the kinetic energy intensity distribution of combined sprinkler were mainly analyzed by the model. The
results showed that droplet kinetic energy intensity distribution uniformity and the proportion of high value
area of kinetic energy intensity were both decreased as the sprinkler spacing was increased. The effect of
slope on kinetic energy intensity distribution was insignificant. Layout of sprinklers with triangular lattice
was useful to decrease kinetic energy intensity of the sprinkler on sloping land. If the Rainbird LF1200
sprinkler was used for designing sprinkler irrigation system on sloping land the sprinkler spacing was
recommend as 0. 8 times of the spraying range on flat ground with the triangular lattice layout considering
the impact of kinetic energy intensity and water distribution simultaneously.
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Fig.3 Frequency distributions of droplet diameter along spray direction under different slopes
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Fig.4 Relationships between droplet velocity and diameter under different slopes



6 267
;2 2.3.2
0.5 mm
o 0.5 mm (9)
4 m/s 0.5 mm o
3%
1 o (5)
(8)
v=plnd + ¢ d mm;p ¢ 21
2 N
R, 2 P oq (9)
0.95 5 300 kPa. 0.2
P q ) -0.2
p=1.01i+1.65 (R*=0.99) (6)
q¢=0.84i+3.58 (R>=0.95) (7) .
(6) .(7) v =plnd + ¢ 10%
v d i 15%
v=(1.01i +1.65) Ind +0. 84i +3.58  (8) 28%
2 R N

Tab.2 Logarithmic relationships between droplet velocity

and diameterunder different slopes and their R* values

RZ
0.2 v=1.87Ind +3.73 0.72
0.1 v=1.73Ind +3. 65 0. 68
0 v=1.67Ind +3. 63 0.70
-0.1 v=1.54Ind + 3. 49 0. 64
-0.2 v=1.46Ind +3. 39 0.67
2.3
2.3.1
19
n
3 2
7Trd”1pv/ﬂ
— m=1 12 PJ' ( 9)
J " , 3600
1 000 2 —mnd,,
m=1 6
W/j—
W/m?
P—
mm/h
v, m m/s
p— kg/m’

5

Fig.5 Comparison of measured and simulated kinetic
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Fig.6 Kinetic energy distributions for single sprinkler under different slopes
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Fig.7 Kinetic energy intensity distributions for combined sprinklers with different sprinkler layouts
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Fig.8 Kinetic energy intensity distributions for combined sprinklers with different sprinkler spacings
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Fig.9 Kinetic energy intensity distributions for combined sprinklers under different slopes
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