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Hydraulic Performance Experiment of the Variable-rate
Sprinkler with Non-circle Nozzle

Wei Yangyang Yuan Shouqi Li Hong Xiang Qingjiang Chen Chao
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract

On the basis of analyzing the relationship between pressure before the nozzle and nozzle area, radius
of throw, a new type of variable-rate sprinkler was developed by using activity pieces and non-circle
nozzle device on an impact sprinkler. The structure and working principles were presented. Experiment of
hydraulic performances was conducted and analyzed. The water distribution isoline of single nozzle was
plotted by using Matlab. Results showed that the variable-rate sprinkler with non-circle nozzle was able to
operate reliably, and the triangle wetted area and square wetted area was obtained. Compared with the
traditional variable-rate sprinkler, the variable-rate sprinkler with non-circle nozzle has better hydraulic
performance and the spray uniformity is improved.
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Fig. 1  Structure of variable-rate sprinkler with
non-circle nozzle devices
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Fig.2 Structure of non-circle nozzle devices
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Fig.3 Structure of regulating devices
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Tab.1 Parameters of non-circle nozzle mm

5 g 75 D(L)
PY,20 7(5) 6(6) 5(8)
PY,30 9(6) 8(7) 7(9) 6(11)

TR [ 502 5 T 1 e 4 8 DA 4 7K A 19 7
FAFLEA , PG A0 B e B, B L =0 mm
Ab s SR JE RS KA BB 1 mm AR F 20 1 mm, JE )
JEFEIM 0. 1 ~0.5 MPa, &5f% 0. 05 MPa il i — 4545
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Fig.4 Relationship between pressure and radius
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Fig.5 Water distribution of variable-rate sprinkler( PY,20)
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Tab.2 Average diameter of water-drop  mm

PY,30 B3R AR WSk PY,20 PR 2UAR sk

WY =M EHE RE =A% EHE
A 451 415 402 3.99 365 3.55
B 4.88 430 417 438 3.82 3.74
C 6.05  4.45 423 533 401 3.8
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