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Numerical simulation and flow analysis of labyrinth
path of drip irrigation emitters

CHANG Ying-hua,NIU Wen-quan, WANG Wei-juan

(College of Hydrulic and Architectural Engineering , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] The research studied the influnce of structural parameters on the hydraulic per-
formance of emitters. [ Method)] Extracting the dental width, space between dental bottom and dental
height as the structural parameters of emitters,based the CAD geometric model, FLUENT software based
on CFD(Computational Fluid Dynamics) to progress numerical simulation was used to find out the relation-
ship of flux and pressure and visual figure of the flow channel of emitters. Finally the effect that the change
of parmeters act on hydraulics performance and the law of flow characteristics of emitters was analyzed.
[Result) When the dental height maintained constant, there was a positive correlation between the dis-
charge and dental width,as well as the space between dental bottoms. Moreover, the effect of dental width
was more significant than the space between dental bottoms. While under the condition that the dental
width,space between dental bottom were unchangeable, there was a negative correlation between the dis-
charge and dental height. [Conclusion) The smaller the size of dental width is, the better the emitter hy-
draulic peformance and anti-clogging are. So taking measures such as to reduce the dental width,space be-
tween dental bottom or increase the dental height can improve the hydraulic performance of emitters.
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Fig. 1 Geometric model of dental structural labyrinth flow channel
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Table 1 Structural parameters and horizon
value of drip emitters mm
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Space between

Dental width dental bottom

Dental height

0.5 1.6 0.8
1.0 1.8 1.0
1.2 2.0 1.2
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Table 2 Simulation results of different structures under different pressures

k854 D(a,b,h)/mm

Y7 i /mm 95 : —
D[clteli_lj Lcight ﬁj - Emitter Ztructure ) K T g/(L+h™ D
A 0.5 1.6 0.8 0.967 1 0.453 9 1.92
Ay 0.5 1.8 0.8 1.033 7 0.462 2 2.05
Ays 0.5 2.0 0.8 1.092 9 0.463 7 2.14
Bia 1.0 1.6 0.8 1.277 1 0.474 4 2.58
0.8 Bis 1.0 1.8 0.8 1.367 0 0.481 2 2.79
Bis 1.0 2.0 0.8 1.404 2 0.509 1 3. 00
Ciq 1.2 1.6 0.8 1.415 4 0.481 4 2.90
Cie 1.2 1.8 0.8 1.510 9 0.483 2 3.08
Crs 1.2 2.0 0.8 1.573 9 0.491 6 3.27
Agy 0.5 1.6 1.0 0.956 0 0.461 2 1. 97
Assp 0.5 1.8 1.0 1.073 9 0.469 1 2.12
Az 0.5 2.0 1.0 1.151 5 0.488 0 2.31
By 1.0 1.6 1.0 1.273 2 0.474 5 2.58
1.0 By 1.0 1.8 1.0 1.334 2 0.476 3 2.70
By 1.0 2.0 1.0 1.427 9 0.477 4 2.90
Con 1.2 1.6 1.0 1.359 9 0.476 2 2.75
Coz 1.2 1.8 1.0 1.461 0 0.478 9 2.97
Cos 1.2 2.0 1.0 1.553 1 0.481 9 3.17
Az 0.5 1.6 1.2 1.085 1 0.459 7 2.19
Az 0.5 1.8 1.2 1.232 9 0.473 6 2.43
As s 0.5 2.0 1.2 1.274 2 0.490 8 2.64
By 1.0 1.6 1.2 1.227 3 0.453 3 2.40
1.2 Bso 1.0 1.8 1.2 1.345 2 0.454 8 2.63
Bs 3 1.0 2.0 1.2 1.433 9 0.460 4 2.83
Csq 1.2 1.6 1.2 1.331 3 0.454 2 2. 60
Csz 1.2 1.8 1.2 1.437 2 0.456 4 2.82
Cs3 1.2 2.0 1.2 1.530 2 0.461 6 3.03
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Fig. 2 Curves of relationships of inlet pressure and discharges with A=0. 8 mm
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