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Hydraulic Performance of Impact Sprinkler Type PY,15 at Low Pressure
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Abstract

To overcome the poor hydraulic performance problem of impact sprinkler when operating at low
pressure, a program of modifying the shape of outlet nozzle was put forward. It was used to reduce the
droplet impact strength and improve the uniformity coefficient. Impact sprinkler typed PY 15 was chosen
and three improved nozzles were designed. One, two or three notches were to be added in the outlet
nozzle, respectively. All the notches were 0. 5 mm in width and 0.3 mm in height and they were set at
bottom, left or right side of the outlet nozzle. Experiments were carried out under the low operating
pressure of 200 kPa. When the rectangular spaces were 13 m to 18 m, Matlab was used to establish a
program to simulate the hydraulic performances. The results showed that with the increase in the number
of notches, the flow-rate increased, the wetted radius were shortened by 8. 1% to 9.4% , the reduced
coefficient of droplet diameter was 2. 9% to 6. 8% , the average irrigated intensity increased and complied
with national requirement. The combined uniformity coefficient was improved for all the improved
nozzles. The effect was more obvious when three notches were added in the outlet nozzle and the maximal
uniformity coefficient can be more than 90% . Modifying nozzle shape was proved to be an available
program as a result.

Key words Impact sprinkler, Low pressure, Hydraulic performance, Sprinkler shaped nozzle,

Uniformity coefficient

a|= b I R R B 7 Z D) RE 1 RE R R AR LR
- Tl R AR I SR AN 9 K 4T <
TH P 32 B A 0K K — BN T Wk B BBt 56 JRE AR e A IR X A B R Sk W A B B

e fs HHY . 2011 -01 —24 &I H . 2011 -07 —27

[ 5 i BORBIF 8 2 Jig 1130 (863 313) ¥E BTl H (2011AA100506) | [H 5K A SAB} 24 3 4 ¥E B T H (51109098 ) | o [3] 1 1: /5 ) 2 ik 4 B¢ Bl 0
H (20110491357 ) AT IR K24 54 BT B T H (09JDG046)

EEB N R0, L5, B2 SR AR DU HEE PLMAT 5, E-mail : zhuxy@ ujs. edu. cn



#1

KXol 5 ARIESMET PY, 15 B4R SUmE Sk Kk J1 1 BE 1 5 77

SR WIS K T AT o 9 A AR X 9 M A
YT 3, WEHE 24 50 B R AR EAE W 28 50 A K i,
S PR PR K B0 A R A BB
(BB RS A AR . 28 ARV TR IE W B BUE TAEIE S
TWGE T 388 WSk 25 F 5 B0 B K 4 B B %
Wi, Ravindra V K 25— 75 25 o 90 R B, 3
1 S 49 453 35 46 P R N T 9 R R AT T AR B3
Singh A K" SR A P K M55 6, 2 3k T — b 7]
B TN AR 5 B WA X LT TR
PERE IS o 1 I Sk 7E IR JE 45 0F F T4, g
i H TSI LRI K A B 4 A L B 5 B BF 5T
B

ARSCHERL PY, 15 %0 b7 ¥ 2 e Sk Sl BF 50 %, 18
HFARAT R TAFE 7 F AR B 3 i s sk w3k 1 s
W 0 K Iy bk B HEAT R S i B, O i a7 B
2 W 3 A 28 K0, SOLER R AR TR R 4 W 2 4
OB R 7 R, S A S Sk 7 TR I o R
2 F S KO

1 REBI it

0 Sk AR R TR AR I, R T Sk e
121 PN i e S Sl % T T N B I -5 S N
G RBCEAR . gk £ PY, 15 4% 50

Z

Iz

0.5

() (b)

Sk WFFERS G, R IS AT 45 K ek e, e
KIJPERE . B 1 PY 15 U R 25 Sk 25 44 141, g
W H B AR 4 mm SMBE H AR R 6 mm, BT (Y BE
JEAL R 1 mm, Sy PR IE 45 B =Cm Sk A9 TR A Al SE 4 (W)
2 5 ) 5% Sk K R[] 7 P B 7 S 45 ) AL, i o T A
JEEEICH 0.3 mm AR Sk S0 B REE BT
(LR 8 3 N A (MRS PR BE Y 1 ~ 2 A, DR VT 5
JEH 0.5 mm, &2 Sy I P ki R0 T 2R 0 4
F P, ek iy 3 R FE v, TR ROSF 245 980, 5 mm,
w5 0.3 mmo PCHETT SR L BCE AR O mEgE R 7 3k 1
AR kT SR 2 BRI DUBHE TR O S
AL 2 AN [UIRE , 2k J7 58 3 BB AR Y H S T T R
ZE A WAL 3 A4S [UTAE

Bl 1 PY, 15 B35 B A0k 4544 14

Fig. 1  Structure of PY, 15 impact sprinkler
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Tab.1 Comparison of hydraulic parameters

for different nozzles

TAEES L/ SR o B B A%
RS ;
/kPa m®+h! /m /mm
JEA I I 200 1.04 14.9 34.2
M &1 200 1. 12 13.7 32.6
Mk &2 200 1.15 13.6 31.8
B %3 200 1.18 13.5 30.4
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Tab.2 End droplet diameter of different nozzles

VES K B A%/ mm K HARFEAR R B %
Jir I 4.12
LiSiyE 4.00 2.9
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ot i 4 3 3.84 6.8
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Fig.3 Radial water distribution for different nozzles
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Tab.3 Average irrigated intensity for different nozzles

under rectangular combined spaces mm/h
1E A4 TR B/ m
FE O AmEk

13 14 15 16 17 18

JE g g 1.42 4.10 4.31 4.04 3.58 3.21 2.88
ML 1.61 565 4.84 4.26 3.73 3.30 2.93
%2 1.77  5.68 4.91 4.36 3.85 3.43 3.08
M3 1.83 5.8 513 4.52 4.00 3.57 3.21
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Fig.4 Water distribution contour of impact sprinkler type PY 15 in combined irrigation
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