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Clogging Characteristics of Muddy Drip Irrigation Dripper under
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Abstract;: Underground drip irrigation is the best way of aerated irrigation, but the narrow channel of the
dripper is easy to be clogged by particles in the water. It is of great significance to improve the operation
efficiency of aerated drip irrigation system if the law of fine sediment transport and deposition under
aerated conditions can be found out and reasonable control measures can be taken to alleviate dripper
clogging. In order to explore the influence of aeration on the dripper clogging, five kinds of sediment
graded muddy water (0 ~0. 100 mm, 0. 075 ~0. 100 mm, 0. 050 ~0.075 mm, 0.031 ~0.050 mm and
0 ~0.031 mm) with sediment concentration of 1 g/L were disposed and the effect of aeration in water on
the toothed labyrinth channel dripper clogging was studied by periodic intermittent irrigation test. The
deposited sediment was observed and analyzed by laser particle size analyzer and field emission scanning
electron microscope. The results showed that aeration and sediment particle size had significant effect on
dripper clogging (P < 0.01). Aeration improved the sediment transport capability in the laterals,
promoted the discharge of large particle sediment, reduced the median particle size of depositing sediment
and the effect of aeration on sediment transport was decreased with the decrease of the maximum particle
size of sediment. The mass of depositing sediment and the median particle size of depositing sediment in
the laterals were 8.75% ~31.92% and 8.59% ~35.64% lower than those without aerated treatment.
When the particle size was 0.075 ~0. 100 mm, the relative flow rate of the dripper was decreased the

fastest and the relative flow rate of the dripper was decreased the slowest when the particle size was 0 ~
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0. 100 mm. Aeration enhanced the degree of flow turbulence and promoted the transport of large-particle

sediment in the flow channel. Aeration promoted the adhesion of small-particle sediment at the entrance

of the flow channel and accelerated the clogging of the flow channel entrance. The D, and C, of dripper

were 9.0 ~ 18. 7 percentage points and 16.2 ~36.4 percentage points lower than those without aerated

treatment. The above were the main reasons for aeration aggravates the clogging of the dripper. It was

suggested that lateral flushing should be carried out to reduce the risk of channel entrance clogging and

improve the anti-clogging capability of aeration drip irrigation dripper.

Key words: drip irrigation; labyrinth path; aeration; sediment particle size; clogging
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Tab.1 Mechanical composition of sediment particle

size of muddy water for experiment

FKHT R D/mm RES R %
D1 0 ~0.100 48. 49 47. 36 4. 15
D2 0.075 ~0. 100 82. 89 14. 86 2.25
D3 0.050 ~0.075 39. 88 55.39 4.73
D4 0.031 ~0.050 18.38 75.08 6. 54
D5 0 ~0.031 4.92 86. 25 8.83
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Fig.1 Labyrinth flow channel dripper structure diagram
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Fig.2 Schematic diagram of test device
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Fig.3 Hydraulic characteristic curves
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Fig.4 Flow rate and uniformity changing curves of dripper
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Tab.2 Variance analysis of influence of sediment

particle size and aeration on flow rate of dripper
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Tab.3 Significance analysis of relative flow rate and irrigation uniformity of drippers with different treatments %
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Fig.5 Synergistic variation curves of dripper uniformity

and relative flow under different particle size conditions
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Fig. 6  Dripper clogging rate of different treatments
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Tab.4 Status of capillary deposits in different treatments

. BB B L/ g HEERY (m* g™ ") JE Vb P R AR/ um
A ESJIE I KN = KN
D1 (414.50 £7.11)%  (594.23 £7.57)*  (0.291 £0.001)* (0.182 £0.001)%  (46.77 £+0.17)"  (72.67 £0.25)""
D2 (251.00 £10.51) "% (349.10 £2.70)* (0.149 £0.001)*  (0.064 £0.001)"%  (98.96 £0.13)5  (112.38 +1.83)*"
D3 (290.00 £6. 15) % (426.00 +4.76)*  (0.281 +0.001)*"  (0.228 +0.001)%  (49.66 +0.02)"  (56.07 £0.04)*°
D4 (364.60 £4.98)"%  (399.57 +6.67)* (0.382+0.001)*" (0.319 £0.001)"  (36.08 +0.18)%  (39.47 +0.17)*
D5 (385.27 £9.83) " (496.52 +7.84)*"  (0.502 £0.001)*" (0.499 +0.001)%  (24.17 £+0.01)%  (26.02 £0.02)*"
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Tab.5 Particle size distribution of capillary sediments

%

- Bi A%/ mm
K pisi] 0.050 ~ 0.020 ~ 0.010 ~ 0.005~ 0~
s >0. 100
0.100  0.050 0.020 0.010 0.005
- A 9.36  30.06  48.43  8.48 0.46 3.21
KINA 28.57  33.88  28.44  4.62 0.31 4.18
0 N 48.05  30.51  12.47  4.95 1.14  2.88
KM 60.03  34.32  2.83 1.76 0.28 0.78
3 N 7.89  34.87  46.67  6.37 0.82 3.38
KINK 11.85  39.57  42.24  3.22 0.48 2.64
- s 012 1973 60.35  14.2 0.81 4.79
KN 0.67  23.15 63.07 9.12 0.03 3.96
DS = 0 1.86 53.9  34.94  4.24 5.06
Km0 2.74  59.59 30.58 1.54 5.55
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Fig.7  Quality of clogging of dripper
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Tab.6 Statistics of proportion of position where
dripper was blocked under different treatments %
it 18 5E 4 TE A it 18 TP i E 1
B B B B3¢
I AR I AR A R R AR
D1 11.6 12.2 72.2 68.9 7.9 12.2 8.3 0

K

G2

D2 14.8 22.4 78.2 67.9 4.6 3.3 2.4 6.4

D3 7.0 13.7 87.4 77.4 5.6 8.9 0 0
D4 9.8 14.8 73.0 67.0 17.2 18.2 0 0
D5 13.0 17.4 75.8 72.9 21.2 9.7 0 0
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