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Calculation Methods for Irrigation Uniformity with Sprinklers
Spaced in Regular Triangle
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Abstract: Uniformity coefficient of sprinkler irrigation is an important indicator for measuring hydraulic
performance and irrigation quality of sprinkle irrigation system. In order to investigate the influence of the
catch—ean space grid space and interpolation methods on the christiansen uniformity ( C,) C, was
computed by linear interpolation cubic interpolation cubic spline twice interpolation inverse distance
weighting method and plane interpolation method with 1 m and 2 m sampling spaces and 1 m and 0. 5 m
grid spaces. The experiment was preceded indoor with no wind for the single sprinkler Nelson R33. The
data here used to compute the C, were measured in catch cans along one radial leg from the sprinkler
position. The results showed that C, computed from 2 m space catch-can data were less than that from 1 m
space catch-can data by 1. 3% ~3.4% . Smaller the grid space was greater the C, was with deviations
all less than 1.2% . The C, calculation results by linear interpolation cubic interpolation cubic spline
twice interpolation and inverse distance weighting method were very close to each other. However C,
showed great difference when using the plane interpolation method with the other methods. The orthogonal
test of variance analysis method was used to analyze the factors which influence the result of the C,. The
results showed that the influence of catch-can space grid space and interpolation method on C, was less
and less in turn.
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Fig.6  Change rule of nozzle combination uniformity coefficient with change of combination spacing by different interpolation methods
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Fig.8 Sprinkler combination C, with different computational grid-point spacings
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3
Tab.3 Result of orthogonal analysis

U; U
A B C
1 1 1 1 1 1 70. 99 5 039. 580
2 1 2 2 2 2 72.91 5315. 868
3 2 1 1 2 2 71.09 5053. 788
4 2 2 2 1 1 72.53 5260. 601
5 3 1 2 1 2 T1.74 5 146. 628
6 3 2 1 2 1 71.82 5158. 112
7 4 1 2 2 1 71. 68 5138.022
8 4 2 1 1 2 72. 85 5307.123
Yil 143.9 285.5 286. 75 288. 11 287.02
¥a 143. 62 290. 11 288. 86 287.5 288.59 i U, =575. 61
Y3 143. 56 =1
i 144.53 i U2 =41419.72
yf, 20707.2 81510.3 82 225.56 83 007. 37 82 380. 48 =1
y]zz 20 626.7 84 163. 8 83 440. 1 82 656. 25 83 284. 19 5o i v _17( i " ) 2 .
Ya 20 609. 5 “ 8 \ A
y/?4 20 888.9 S, =8, +85 =0.356
S; 0.295 2.657 0. 557 0. 047 0. 309 fo=fy +fs =2
F; 0. 556 14.983 3.139 V,=0.178
V; 0.098 9 2.657 0. 557 0.047 0.308 7
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