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Experimental study of effect of fluctuating water pressure factors on
hydraulic properties of drip emitters

LIU Jie, WANG Cong, WEI Qingsong, SHI Yusheng
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Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; Although a low-pressure irrigation system can save power energy, it is prone to clogging. In this study,
the constant water pressure was changed to dynamic pressure fluctuating with a certain frequency and amplitude, in
order to increase the drip emitter’ s anti-clogging capability during the runtime at a low pressure. The dynamic
model of operating pressure was designed by taking the base pressure, fluctuation amplitude, and fluctuation cycle
as variable parameters. With orthogonal experiments, the fluctuation parameters and flow properties were tested.
The effects of three fluctuation parameters on the emitter flow were analyzed. The study results show that the water

base pressure has the most significant effect on the emitter flow.
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Table 1 Performance parameters of four kinds of drip irrigation products

fos KK _ i R /mm _ %ﬁ%?ﬁiﬁ/ T3k e B/
G 1035 (L-h™) mm
A NetafimST16 125 & #EAF 0.63 0. 50 1.65 300
B NetafimST16 150 % #E71 0.78 0. 67 1.75 300
C PR & A HE A 1.00 0. 40 2.07 300
D HWP i i e 7 0.70 0. 60 3.00 400
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Fig. 1 Four kinds of pressure fluctuation modes
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IR IEH BT ReREA 28 B R e AN SR 2 s 1Y T
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RGBT 3 7 60 1

a. HHE SL/T 67. 1—1994 K FIH AR HEIL G ) VE
WEHRZK A5 75 7K B 55 W R - T W K iR Sk, A SCHE ®3 EXREAR
- RS T, R 15 RIS R AT O 2R Table 3 Orthogonal experimental programs
K IMEREIRE & b AR RS T 15 AR AL G H/m W/m  (HAW) /s
1£9.8 ~98 kPa (1 ~10mH,0) H—> & J1 55 59 H 7K 1 3 3 1 36
i, RIS R F 2 min, 0 KR KR : . : . o
ﬁc?ﬁﬁffll@ﬂ%ﬂ{%ﬁ%ﬁmﬁ{ﬁiio igtfﬁﬁtgﬁ,%lﬁﬁ 4 5 2 2 60
ARGEFE 2 WK EZ 22 A KT 2% B H1E , I 5 5 1 3 36
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TR ARAS 4 FhEK AR R SRR s R

F I R RR b A58 4 PR IR AE 4 FhAS R0 S AN 900 8500 | JF AR 00 10 S B 1T 5 3
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Table 4 Analysis of relationship between dynamic factors and flow in zigzag mode

— H 14 (HAW) T
ez i = i W= W Wz Wi
A 0. 320867 0. 008 186 0. 064933 0. 003 169 0. 061200 0. 001430 0. 079600 0. 006 003
B 0. 170200 0. 025545 0.087133 0. 007 509 0. 086 633 0. 003 464 0. 080767 0. 004909
o 0.374233 0. 106 607 0.037933 0. 001 100 0.035433 0. 000557 0. 036333 0.001 196
D 0.972767 0. 739457 0. 156 100 0. 019999 0. 012800 0. 000790 0. 132633 0. 015548
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TR frg 5, A K s 55 R A B AS N ZE Wi de /N, D7 220 ek WL, W (H A W) (T 5 H RS2 A
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Table 5 Analysis of relationship between dynamic factors and flow in sine waveform mode

. H % (HAW) T

ks 5% B Wz [Eyen 2 W% s B %
A 0.313061 0.074275 0.024761 0. 000543 0.044217 0. 000810 0. 008756 0.000071
B 0. 199 567 0.036901 0. 149600 0.019137 0. 155667 0.010633 0.087233 0. 005740
C 0. 423767 0. 135516 0. 037700 0. 001086 0. 058467 0. 001298 0.056533 0. 002398
D 1.016067 0.780736 0. 087300 0.005716 0.090033 0. 003063 0.033333 0. 001059
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XK AL AR B 35 T T XK St i e i e/ . e T5 5808 Hy WL T,

Xt HEKAR B, 45 DB KRR AR T O 22500 2R OC R  H>(H A W) >WST ]IV H X 7K S i 1) 52
W 5 {25, ELI: P 24907 2R (A 4% DY 3R A sl e P A g Al BV DXL 30 /K 88 B AT R s e/ . G
TN H W, T,

XETHERAR C 48 P ZRFE R AR T RO 22500 EROC R H>(HA W) ST>W ]IV H XK G i ) 52
Wi f S 2, WORYRC IR /N, H T 20 R/ R, WO (HAW) (TS5 HAMZ 2 Mg, LR RN
H,W,T, .

XEFHERAR D, 25 P Z XK AR TR AR ZZ R0 IR G R H>(HAW) >W>T ]IV H XK i e 15
i 5 2, 10 T B e e/, HetefU 5 5808 HoW, T,

X IE A K AT BT RT3 22 90 H A BIVBRIE sS4 bt K 2 ) i 2l PR 3R X I 6 14 52 )
AISER N 6 FioR,

Fo6 BEEIRXKIEAR-RESTER

Table 6 Analysis of relationship between dynamic factors and flow in trapezoid mode

ok H 14 (HAW) T
Wz W% Wz % Wz Wi W= Wi
A 0. 330933 0. 083526 0.039133 0.001516 0. 053933 0.001 194 0.024133 0. 000507
B 0. 223067 0. 048 640 0. 174100 0. 026220 0. 176533 0.013260 0. 146 667 0.017337
C 0. 419667 0.133186 0.041733 0. 001308 0. 070500 0.001901 0. 077667 0. 004 539
D 1.037828 0. 820960 0. 128961 0.014 154 0. 176950 0.012585 0. 081422 0. 006423

H13% 6 0 LA 0 THEKAR A, 25 DR 300K S i RO 22 R0 R R R H>(H A W) >W>T, B H
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Table 7 Analysis of relationship between dynamic factors and flow in rectangle mode

ok i v (HAW) r
B2z Fyr B2z Fy 7 Bz Fyr b Fyr
A 0. 441533 0. 179837 0. 149100 0.022132 0. 338433 0.046512 0.115767 0.010122
B 0. 405067 0. 153000 0.296 833 0.073288 0.316533 0.042329 0.236933 0. 044 140
C 0.473933 0.174711 0. 080200 0. 006 068 0. 139300 0. 007 620 0. 080800 0. 005629
D 1.037 828 0. 820960 0. 128961 0.014 154 0. 176950 0.012585 0.081422 0.006423
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