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Table 1 Parameters of the dripper used in the test

Wk mA A B e T _ T
G mE  BoEmmo AME KR (LAY ez MM MnOWmmo LM ) e
Es2 5]

El T 0 & 100 1.50 1.93 1.38 0.72 21.02 0.8>0.4 12

E2 I 0 & 100 1.96 1.53 1.38 0.58 36.14 1.1>0.6 13

E3 I 0 & 100 2.44 2.57 1.40 0.60 19.06 0.6>0.4 11

E4 I 0 2 60~300 1.77 2.03 1.75 1.30 61.16 1.5>0.8 23

E5 T 0 & 100 2.02 452 2.16 1.27 107.18 0.8>0.5 25

E6 H 433 5 100 2.02 2.93 2.16 1.27 107.18 0.8>0.5 25

RGP A IR g, 2 HRRTE
150 HUfM (0.10 mm) it 45 e Rife
Fil >4 0~0.01. 0.01~0.02. 0.02~0.05 mm A 0.05~0.10
mm ROk &5 B4 9N 5.65%. 9.34%. 36.51% Al
48.50%. DL T E B 5 KRSV & (0.61~1.1g/L)
AR, BLE SV EAN 1.0 o/l MIVEK BT 1% %
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BN 129 mg/L, HLF3H 295 uS/em, S
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Fig.1 Schematic diagram of the test platform
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Table 2 Significant analysis of hydraulic performance of dripper

Sy WA Sy ML MR mATEE
J
i FEl/MPa JEEIL hT FHME FHME
E1 002-0.12  1.61~0.66 0.152f 0.496d
E2 002-012  2.16~0.87 0.198¢ 0.500¢
E3 002-012  2.62~1.12 0.275b 0.473¢
E4 002-012  1.83~0.90 0.364a 0.348f
E5 002-0.12  2.29~0.89 0.190d 0.517b
E6 002-0.12  2.34~0.83 0.171e 0.545a
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Fig.2 The dynamic change process of the relative flow and uniformity of the dripper

54



FRIR S5 ARSI S AR BT KT RE 2R AF N (3% ZE R 7T
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Table 3  Significance analysis of the relative

flow and uniformity of the dripper

ka5 XTI WEREIEIE
El 60.2140.41¢ 73.4740.500
E2 69.820.64c 65.3640.68d
E3 65.220.23d 59.500.50e
E4 50.5520.42f 52.170.61f
E5 74.300.64b 70.9040.67¢
E6 85.3040.73a 84.2310.81a

THEZ RS, Hd, sk E1~E3 [
ARE RN 0744, 1.016 F1 1.202, [ FE A Sk
E4~E6 1l &A1 24373) 7 0.930. 1.117 A1 0.728. E2.
E3 1 E5 Wi kWM& R KT 1, 1 EL. E4 AT E6 i
KA RIZEADNT 1, REFERT 1 RN AR E
R B R R T S B R B R, RITE R E I A2
T RE T O S FE R BN S, A I EA D
IR SRR A RIRE R ZEIN R, RN T 1R
MU, ik E1. E4 F1 E6 AHLL, ¥k E2. E3 M
ES Ao KRATRIRIEZE, WAERIEZE 2R g b 42
&R AT F B -
k4 kAR feidt K 0 M KA R E R R T E 5T
Table 4 Variance analysis of the influence of dripper type and

water inlet structure on the relative flow of the dripper dripper
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Fig.3 The synergistic change process of the relative flow and uniformity of the dripper

2.4 HRBENSTWIIES
TWRES R, WSk DS RMWTRE Geaink

(D=0) ¥4 %E (0<D,,<75%) . TI% % (D,>75%) )
Wz 5 . HA, 3k E4~E5 7EHEK AT H
itk 2, MRSk A& BB BEK ISR R
AARFREERE %, Hdh E3~E5 Wkt kA 4t
F&, R SE AR ZE M 3k 7 B 30 11.11%.6.67%
H1 4.45%, HE/K G B Sk E1~ES 128 i % 2 Pidihd hn
&, T E6 WSk EEH IS . BEKGE W,
3k E1~E6 F4%E (5 LA N 44.44%..22.22%- 33.33%-
56.67%. 22.73%A1 12.13%. XfLbrl%n, %k E6 1%
T ERN, DU EEMEREEAR, TSk E4 RILHAH R
(PR, X5 2 St A — 2.

kb HEARTHREEREHSTHIA
Table 5 Dynamic change process of dripper
clogging degree during drip irrigation

K . Wkoms

WA HEER El E2 E3 E4 ES E6
Di>75% 100 100 100 96.67 9545 100

4 0<D<75% 0 0 0 333 455 0
D=0 0 0 0 0 0 0
Di>75% 9259 9630 88.89 9333 9545 9545

8 0<D,.<75% 7.41  3.70 0 0 0 455
D=0 0 0 1111 667 445 0
D.>75% 8889 9074 8889 80  90.90 90.90

12 0<D,<75% 556  9.26 0 0 455 455
D=0 555 0 1111 20 455 455
Di>75% 77.78 8333 77.78 7667 81.82 90.90

16 0<D,<75% 5.56 926 1111 333 9.09 4.55

D=0 16.66 741 1111 20 9.09 4.55

Dr>75% 5556 77.78 66.67 4333 7727 87.87

20 0<D,<75% 2222 1111 1111 2333 1364 7.58
D=0 2222 1111 2222 3334 9.09 4.55
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HI3R 6 AT AL, Sk TR R S kR IE K 2
BHE IR (P<0.05) , FRHIAHIT AR kiiE K2
MR SR JE ) B E R, HREE RIE K RIS,
T S R A A B P 28 I3 AR /K N TR) B4 1, T oAt 4 AR

FOO I ZE AN B2, RIVE A6 PR Sk

VAT TRTER YA d5 /) W TR 7R /) T T AN 52 )
TSR 2 ) E P R, (HABESE LI\ I LE A 0
SKEEZE A RN o
% 6 HRHELBEEMSRY L EWL
Table 6 Significance analysis of dripper clogging

parameters and structural parameters

S50 PSSR A REKI 5 BIER
HIBIERIS 0.741* 0.728 -0.605

s 0.353 -0.141 -0.452

i a] 0.553 0.453 -0.432
piki=e = 2N ] 0.157 0.164 -0.013
BEFNKHIHE BN T THD -0.454 -0.548 0.411
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Clogging of Different Emitters in Using Yellow River Water for
Dripping Irrigation

GUO Qing’, LI Tiantian? YANG Jianfei®
(1. Yangling Vocational and Technical College, Yangling 712100, China;
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China;
3. Agriculture and Rural Affairs Bureau of Zhouzhi County, Xi’an 710400, China)

Abstract: [Objective] Yellow River is muddy and dripping irrigation using it could clog the emitters. The purpose
of this paper is to study experimentally how a change in interior structure of the emitter could alleviate the clogging.
[ Method] We investigated six labyrinth channel emitters with different inlet structures and types in the experiment;
water flow and occurrence of clogging in each of them were compared and analyzed. [Result] Emitter type and its
interior structure have a significant impact on emitter clogging (P<0.05). Among the six emitters we studied (E1~E6),
the compensated cylindrical emitter (E4) without the interior ] boss structure has the fastest flow decline rate and the
most serious clogging, while the non-compensated cylindrical emitter (E6) with an interior boss structure has the
slowest flow decline rate and least clogging. The interior boss structure can effectively slow down deposition of
sediment particles at the inlet of the channel, reducing flow decline rate and clogging as a result. Compared with E5
emitter that has the best anti-clogging for those without the interior boss structure, the flow in E6 emitter with the
interior boss structure is increased by 14.81%, and the clogging rate is reduced by 46.63%. [Conclusion] The
non-compensated cylindrical emitter with an intake interior boss structure is most effective for reducing emitter
clogging in drip irrigation using Yellow River water.
Key words: yellow river water; drip irrigation; plugging; inlet structure
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The Effect of Different Factors on Clogging of inlay Patch Drip Irrigation Belt

TAO Hongfei'?, TAO Juangin*?, ZHOU Liang®, LI Qiao™?,
Mahemujiang AHMATI? JIANG Youwei'?, YANG Wenxin'? WEI Jianqun*?
(1. College of Water Conservancy and Civil Engineering, Urumgi 830052, China;
2. Xinjiang Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Prevention, Urumgi 830052, China;
3. Construction Xinjiang Construction Engineering, Chengdu 610000, China)

Abstract: [Objective] Emitter cologging is a common issue in drip irrigation. This paper studies the effects of
laying slope, sediment content and operating pressure on irrigation uniformity and flow drop of the inlaid patch drip
irrigation in attempts to reduce clogging of the drip irrigation belt. [ Method] The experiment was design using a
uniform orthogonal test plan with three factors and three levels: laying slope (-1, 0, 1%), sediment content (1, 2, 3
g/L) and operating pressure (40, 70, 100 kPa). The experiment was conducted in a laboratory using 30 m drip
irrigation belts. [ Result1The factors that influence irrigation uniformity are ranked in the order of sediment content >
laying slope > operating pressure. The factors that impact flow drop are ranked in the order of sand content >
operating pressure > laying slope. Regression models for estimating irrigation uniformity and flow drop using the
sediment content and operating pressure were accurate, with its standardized root mean square errors being 2.98%
and 2.42%. [ Conclusion] Sediment content is an important factor affecting the clogging of the inlaid patch drip
irrigation belt. The models we presented to link sediment content, laying slope and operating pressure to irrigation
uniformity and flow rate drop were accurate and can be used for design.

Key words: inlaid patch drip irrigation tape; irrigation uniformity; flow rate drop; prediction model
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