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Abstract

As the key part of the drip irrigation system, drip irrigation emitter channel structure is important
to its hydraulic performances and anti-clogging performance. Computational fluid dynamics (CFD)
was used to simulate the flow field distribution of the in-line drip irrigation emitter channel of the
triangular type. The shape parameters of the channel were defined, and the influence of each pa-
rameter change on hydraulic performance of the drip irrigation emitter was analyzed. The study
indicates that the flow rate increases with the increase of the channel height and the fillet radius
of the tooth tip, also increasing with the decrease of the angle of the tooth tip and the distance of
the opposite tooth tips, and the flow rate changes with the emitter draft angle are not obvious. The
result shows that the flow index of the drip irrigation emitter decreases with the increase of the
emitter draft angle, the angle of the tooth tip and the distance of the opposite tooth tips, also de-
creasing with the decrease of the fillet radius of the tooth tip, and the flow index is unrelated to the
changes of the height of the channel.
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Figure 1. Drip irrigation emitter of the triangular type
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Figure 2. Model after grid partition
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Figure 3. Fluid velocity distribution
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Figure 4. Channel structural parameters of drip irrigation emitter of the triangular type

4. MEIMERT S

3.2. ERSEXIK NIRRT

TN R 2K O, SRR O JE 1 B TR IR AE 28 /i IR 10k, M IRAFAE
—ERER, XHWEFEENEKSH OREHRSAR, FHE B EEKES B DR E A R 22 A
OB IR I 25 40 R K AR TE S5 M BT e s . KBS E SR IR R N g=k-h", Hi, ¢ Ko
KA h RoRIEJIKk, k FoREEKEER R R x RRMESTRE, RREEKEH ORENA D
JE R BUR S, JOE KA, P KA K IR M E B S 4 7].

3.2.1. WREMAR

fEa=32° y=0°, H=1mm, Y =0.52mmEH T, HHEKBRIELIRZE R FHUEIETT fluent
AT, RIS R WE 5 Frw.

3.22. HRAE o

fER=0.1mm, y=0", H=1mm, Y = 0.52 mm 1HH F, S KEFRIE LIRS o WEEE T fluent
AT BT, RIS 45 R 6 B,

3.23. WREEY

f£0=32°, R=0.1mm, y=0°, H=1mm, HFH T, FHEGEKFMEIRSE Y MEEET fluent
AT T, RIS R W E 7 B,

3.2.4. BiiERAE v

FE /KA ALTE MBE TR R A T 2 BRI A E— S R RIS A B, 7F 0 =327, R =0.1 mm, H= 1 mm,
Y =052 mm GO, KSR RE TR SEL y EUEIETS fluent A TE T, TASEERWE 8 AR

DOI: 10.12677/mos.2018.72008 58 e RSE TR


https://doi.org/10.12677/mos.2018.72008

%

325 RESEH
PLRARE 0=32°, R=0.1mm, y=0°, Y=0.523 5% F, FSGEKBRIEIRSE H KEEEDT
fluent FEATHLIL 4T, FAELE R 9 Frox.

3.3. RO

L BRI, R BL = R K SR TIR S B MoK P R B, 45 SRR

JEZKCA 0 Y 1 90 B B T e AN AR B A IO BT AR A PR DR/ N R A SR Ol /TS, Y
T E S HE K A A A B AL AN TR o KBS A T AU BE 38 AR A s/ . IR A R R R AR
BGOSR RS B KT OB, LA H O FIE v B AR AN W

WRIAMAE 0.05 mm 2N, FLEMFASTEEREN, ZH1E A KN 0.05 mm BEWHETHE KSR L
RE KA E PEATRE K BRI 20 8 5 TR A P A T RE NS A ORAIEJRE /K 25 A5 58 ML RE R N R THIEE K SR s ik
RIQEVCAHAE 407 FE A0, PR AR M AR, [FIIN AT LA 2B R K I ST B s R BT e it

[ =R v 0.550f
—e— R=0.05mm ’ n
Tr —4—R=0.1 mm ///V/ /
—v— R=0.15mm -
6r Y 0.525}
- —
5 =
= ¥ 0500}
L %
1= 4 é‘ v 1= <
3 0475}
2+ a———H
, , , , 0.450 . . . . , , ,
40 60 80 100 120 0000 0025 0050 0075 0100 0.125 0.150
AN HJES) p/kpa WREAM R A m
(a) REAMIES . ERARNEMW (b) W AR AR E R

Figure 5. Influence of the fillet radius of the tooth tip on hydraulic performances
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Figure 6. Influence of the tooth tip angle on hydraulic performances
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Figure 7. Influence of the distance of the opposite tooth tip on hydraulic performances
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Figure 8. Influence of the emitter drift angle on hydraulic performances
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Figure 9. Influence of the channel height on hydraulic performances
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Figure 10. Experimental device diagram
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Figure 11. Hydraulic performance curves of the experiments
and simulation results
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