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Effect of Non-circle Nozzle on Hydraulic Performance of
Impact Variable-rate Sprinkler
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Abstract

To improve the irrigation uniformity of the variable-rate sprinkler, the relationship between the non-
circle nozzle and the rainfall distribution of the variable-rate sprinkler was studied. Based on equal nozzle
area, non-circle nozzles with different shapes were designed and their hydraulic characteristics were
compared through experiment. The experiment indicated that for the star shaped nozzle, the range rarely
decreased and the tendency of the rainfall distribution under different pressures were similar. The
hydraulic character was compared between the star shaped nozzle and the circle nozzle. For the star
shaped nozzle, the rainfall distribution of the long range area was 85% of the short range area, for the
circle nozzle, the number was 79% , which indicated that the rainfall distribution of the star shaped
nozzle was better than that of the circle nozzle. The isogram of sprinkler water depth showed that the
irrigation uniformity of the star shaped nozzle was better than that of the circle nozzle and the irrigation
uniformity of the square irrigation area was better than that of the triangle irrigation area.
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Structure of conical nozzle
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Fig.2  Structure of non-circle nozzle
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Tab.1 Flow coefficients under different pressures

of the PY,30 sprinkler

JE J1/kPa
% I T =X
300 350 400 450 500
5] % 0.972  0.976 0.977 0.978  0.981
HE + B 0.921  0.914 0.910 0.908  0.905
BIE 0.893 0.893 0.892 0.891  0.888
LFE + =% 0.879  0.873  0.871  0.869  0.872
# 0.873 0.880 0.876 0.874 0.876

F2 PY30 BEBAFRRENTHHE

Tab.2 Ranges under different pressures of the

PY,30 sprinkler m
) JE J1/kPa
% I T =X
300 350 400 450 500
[ 7 23.9 24.2 25.4 26.3 27.4
LR+ I 21.9 23.6 24.5 25.3 25.7
2L 22.1 23.5 24.3 25.1 26.0

HE + =M 21.8 22.6 23.1 23.5 23.5

ESi2 19.2 19.8 20.2 20.2 20. 4

i1 KE2 M.

(1)FF + =ME 22 B TE 300 ~ 500 kPa
FJ1R W RAR AL B ), PR b B S B A i, AR
WEAR AR 1, S WSS AR BRI ) T AR + 5
M | P WS £ 300 ~ 500 kPa J& 71T, M #24%
PR, FE a5 R W6 A 24, A ) T 5 B4
o

(2) IR F3 AR TR BF 2 [+ 0T ot g A1 2L T 18
(4 50 R D [ T W 19 91% ~97% [/ + = fAfE mt
W 1) S5 e g (BT WS ) 85 % ~ 93 %, 5 T W5 1 53 7
HA T WG 75% ~81% o 1X 5 Wi it i A 4K
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Tab.3 Shape coefficients and ending raindrop diameters

of the PY,30 sprinkler

It g T 5X X A KT B AR/ mm
5] & 0.785 4.54
PR+ HTE 0.916 4.36
2% 1.485 4.18
KR+ =B 0.872 4.28
#IE 1. 154 4.02
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Fig.3  Outlet of star shaped nozzle
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Fig.4 Rainfall distribution of star shaped nozzle
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Fig.5 Variable-rate sprinkler and non-circle nozzle
N 3. 717 ~6. 850 m*/h; Jy &I sk B ML B K A R
J1% 400 kPa, i &5 E K 4. 781 ~ 6.924 m’/h,

& 6 S BPY30 7 ME 3k /K i A4 bl 5 #2192 £k
00, 38 R 45 B, BPY30 B gt Sk = £f JE 55
A, 7 B AR A SR il K AR 4. 15 mm, 3 5 R Ak
A K I AR A 4.91 mm, BPY30 5155 3k J5 T 156
i, 7 B AR A SR il K AR 4. 18 mm, 3 5 AR Ak
A S K H AR N 4. 87 mm,

6 —e— EJT AR
Es : 4s)
£ —=— [ i
ﬁ3 —h— AR
= 2 — IR
% 1

0 5 10 15 20 25

S F%/m

K6 BPY30 HUIE Sk K ik 25 b 10

Fig. 6 Raindrop diameter of the BPY30 sprinkler
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Fig.7 Rainfall distribution of variable-rate sprinkler
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Fig.8 Rainfall distribution of variable-rate sprinkler
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