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MR &t H AP BERE D RE I KA RO 1 E Bk
HEAE AR, KA A K 2 m, & 0.5 m R TEAG1E,
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e EWE 1R,

REREK AR N PR R BHA TR E i, Ay
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Fig.1 Schematic diagram of testing apparatus
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IKEREARIE R Kk (HD HiE 7 10 m.
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Tablel Sediment particle size distribution for each treatment

W T Ny R LR 5 Ch s D
i AR TG /mm - - -

LS 1% BHki% Fiki/%
D, 0.075~<0.1 85.89 3.68 10.43
D, 0.061~<<0.075 62.94 19.02 18.85
D; 0.058~<<0.061 71.21 5.97 23.02
Dy 0.045~<<0.058 21.31 4541 33.28
Ds 0.038~<C0.045 30.2 56.66 13.14
Dg 0.034~<C0.038 16.31 30.31 53.38
Dy 0.031~<<0.034 14.61 32.35 53.04
Dy <0.031 10.68 28.74 60.58
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Fig.2 Effect of sediment concentration in muddy water on emitter
discharge and Christiansen uniformity coefficient (C,)



51

R OBEAE: A/ NJEYIRIARS RE R TERE KA SE K 89

AR LA 75% 800 Ui s 2 A E Ry 3 ZERRE, 8 B B
SRJE, GOt REKIRMEE NN, S RWE 2 Pros. W
TR LB 144 A, bl s g sk N s 2R A2 N 0
(IR K BN EORE 4 A BE/KER R B U W T A2 8 8
SN EON 144 ARG i TR e, K
A MR HEGL R SR/ NE] 0 ISR TE B ZE IS
0o M &FIRARSAE T FIREKAS I ZE MG DR G, SRR
FRWRL Dy Dyy D3y Dyv Dsy Dgv Dy Dy i3 20 1% 2635
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6.67%- 26.67%- 20%- 13.3%.
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Table2 Summary of emitter clogging
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Fig.3 Illustration of emitter clogging in labyrinth-channels
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FERTRI R SS KOR, IRE IR R K s s, %60
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Fig.4 Impact of particle size distribution on relative flow
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Table 3 Classification of clogging level based on sediment
particle size range

st Y35 W b 3% 2
‘ 0.075~<0.1
Kifft/mm 0.038~<0.045 0.061~<0.075  0.034~<0.038
<0.031 0.058~<0.061  0.031~<0.034
0.045~<0.058

2.3 BENEKSFEENEN

KH] Origing.0 A - MR Bt AR i Ag; 74T
MUK ZE T 22 00T, I G Vb B K #e 3 2E i AR 5
Wik B 52 KT (p=0.00108) , VLHH AN/ NEURLZE K &b
TESEIERERFER) S — R . B 5 A 8 PPRARVAIK
TR BB BT it AR i Bl E K B A ) O R i
2o ML S vTUEH, AR T S EahK4sis
FENBLMRS A AN, SIS, A SRS KR E
A AR RGOS, BRI BE KA i a A
RIZFEG ISR 2R A ES, S8 Eh 0.25 g/L B,
TP BRI FEVERE I M USSR REAKIN R P
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Fig. 5 Effect of sediment concentration in muddy water on change of flow discharg
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Fig.6 Effect of repeated irrigation on flow discharge and
Christiansen uniformity coefficient
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Influence of sediment particle size on clogging performance of
labyrinth path emitters
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(1.Institute of Soil and Water Conservation, Ministry of Water Resources, Chinese Academy of Sciences, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling 712100, China;
3. Agricultural and Biosystem Engineering Department, lowa State University, Ames, IA 50011, USA
4. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The objective of this study was to investigate the influence of small sediment particles containing in muddy

water on anti-clogging performance of oblique dental labyrinth channel drip emitters. A total of 8 types of muddy water

with different particle size distribution (all less than 0.1 mm) were tested by short-term clogging tests. Based on these

trials, the effect of two factors (sediments’ diameter and muddy water concentration) on emitter’s clogging were

analyzed, and then the range of sensitive particle diameters and the level of sediment concentration were discussed.The

results showed that the performance of emitters was greatly impacted by the sediment concentration in muddy water with

sediment particle size <0.1mm, especially when sediment concentration was greater than 1.25 g/L. This finding indicated

the positive relationship between sediment concentration and the clogging process.On the other hand, the sediment

particle diameter neither monotonically increased nor decreased the clogging.Emitters are prone to being clogged when

particle size ranges between 0.03 and 0.04 mm. The findings from the study will be beneficial for the practical

application of muddy water in drip irrigation.

Key words: fine sand, particle size, sediments, concentration, labyrinth path, emitter



