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Abstract: In order to improve the sprinkler application rate and kinetic energy distribution of fixed spray
plate sprinkler, a dynamic water pressure based sprinkler test platform was built. A Nelson D3000 nozzle
was selected and then the water application rate and kinetic energy distribution in radial direction were
tested under both dynamic water pressure in trigonometric type and constant pressure. The results showed
that the test platform could well meet the demands of dynamic water pressure. The wetness area of Nelson
D3000 nozzle in radial direction increased from 0. 85 ~1.36 m to 2. 55 ~4.42 m. The maximum value of
sprinkler application rate was reduced by 67.6% ~78.4% , and the maximum value of energy density
flux was reduced by 52.9% ~71.6% . Both the sprinkler application rate and kinetic energy distribution
of Nelson D3000 nozzle were effectively improved.
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Fig.1 Variation curves of pressure and flow rate vs

time under trigonometric dynamic mode
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Tab.1 Average flow rate and deviation rate under dynamic and constant water pressure

b iy M5 2R / Ha 7K s il ] 22 £ B A JEJ1/kPa TR/ (m’h ) ER 2R/ %
1 10.0 ~17.3 ]1:28.55in(%t+%17) +40.0 11.5 ~68.5 0. 647
CK 1 13.6 38.5 0. 654 1.07
| 13.6 ~21.0 p:38.9sin(%t+%1‘r) +77.4 38.5~116.3 0. 836
CKII 17.3 68.5 0. 843 0. 83
jii} 13.6 ~24.7 p=51‘9sin(%t+%~n’) +90.4 38.5~142.3 0.933
CKII 19.2 84.8 0.916 1. 86
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Fig.5 Layout of droplet diameter and velocity test platform
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Fig.6 Radial distribution under dynamic and constant water pressure
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Tab.2 Droplet numbers, average droplet diameter and energy density flux of each test

fHE/kPa HiE/m Vi ST d,/mm E/(W-m™?) 3/ kPa g/ m Vi ST d,/mm E/(W-m~%)
1.0 8714 0.36 0 1.0 6430 0. 44 0
1.5 3055 0.50 0 1.5 1139 0.75 0
2.0 912 0.65 0 2.0 5613 1. 89 0.079
2.5 476 0.93 0. 001 2.5 3401 1.81 0.043
3.0 7282 1.36 0. 041 3.0 5270 1.77 0.071
3.2 55114 1. 64 0.739 3.2 6930 1.72 0. 086
38.5 3.4 17715 2.22 0.298 11.5 ~68.5 3.4 8 686 1.72 0. 109
3.6 1207 2.46 0 3.6 11 821 1.71 0. 154
3.8 0 0 0 3.8 11819 1.73 0. 154
4.0 0 0 0 4.0 11356 1.88 0. 209
4.2 0 0 0 4.2 6978 2.01 0.019
4.4 0 0 0 4.4 453 2.49 0. 002
4.6 0 0 0 4.6 0 0 0
1.0 4657 0.47 0 1.0 7582 0.38 0
1.5 3058 0.47 0 1.5 3227 0.49 0
2.0 1589 0. 62 0 2.0 1373 0. 64 0
2.5 1954 0.78 0. 001 2.5 856 0. 86 0. 001
3.0 730 0. 96 0. 001 3.0 3530 1.38 0.019
3.5 5403 1.29 0.028 3.5 11 680 1.76 0.133
4.0 44 690 1. 69 0.673 4.0 13 204 1.67 0.147
68.5 4.2 52 166 1. 84 1.003 38.5~116.3 4.2 17 096 1.69 0.215
4.4 39 823 1. 94 1.051 4.4 18 351 1. 69 0.235
4.5 47075 2.00 1.123 4.5 17 470 1.81 0.256
4.6 5275 2.18 0. 005 4.6 19 742 1.71 0.317
4.8 0 0 0 4.8 22521 1.78 0. 394
5.0 0 0 0 5.0 5293 2.76 0. 065
5.5 0 0 0 5.5 0 0 0
6.0 0 0 6.0 0 0 0
1.0 9254 0. 44 0 1.0 7728 0.37 0
1.5 4824 0.43 0 1.5 7667 0.45 0
2.0 2708 0.51 0 2.0 7377 0. 44 0
2.5 1155 0.68 0 2.5 1412 0.73 0
3.0 896 0.82 0. 001 3.0 2952 1.42 0.017
3.5 1942 1. 14 0. 006 3.5 3319 1.82 0. 049
4.0 19 814 1. 44 0.167 4.0 9 054 1.73 0.125
4.2 44 987 1. 60 0. 582 4.2 11928 1.71 0. 161
84. 8 4.4 41330 1.62 0.548 38.5 ~ 142. 3 4.4 12171 1.74 0. 180
4.5 53070 1. 68 0.797 4.5 13 034 1.72 0.201
4.6 61455 1. 66 0. 869 4.6 13 128 1.69 0. 180
4.8 36 071 2.19 0. 091 4.8 14 478 1.70 0.205
5.0 0 0 0 5.0 17 561 1.75 0.305
5.5 0 0 0 5.5 16 426 1.95 0. 409
6.0 0 0 0 6.0 1375 2.71 0.021
6.5 0 0 0 6.5 0 0 0
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Fig.9 Kinetic energy distribution of droplets under dynamic and constant water pressure
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