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Development and hydraulic performance test of subsurface
direct-insertion rubber-plastic infiltration dripper

HASSANN Butera, HE Jiajun, LIU Yanwei, YANG Qiliang, MIAO Weiwei
(Faculty of Modern Agriculture Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500, China)

Abstract; In the process of line source irrigation, the rubber-plastic porous pipes have a high manufacturing
deviation coefficient and significant waterhead loss. Given these issues, a point-source irrigation method of subsur-
face direct-insertion rubber-plastic infiltration dripper was designed in this study using the labyrinth channel tech-
nology, with the rubber-plastic porous tube as the column-shaped outflow surface. Then, the hydraulic performance
of the dripper was tested. Specifically, the dripper was buried in the flowerpot. The results showed that the coeffient

h0,416]

of variation of dripper flow was 4.17%. The pressure-flow relationship was ¢=0.6435 , demonstrating a prefer-
able pressure compensation performance. Besides, the short-period anti-clogging test was conducted with the inter-
mittent muddy drip irrigation test method. Under three sediment concentrations (W1=0.5 g - L™', W2=1.0
g+ L', W3=1.5g- L") and the working pressure of 100 kPa, the effective irrigation times of the dripper were
15, 11, and 5, respectively. This reflects that the dripper had excellent anti-clogging performance. Furthermore,
the dripper was buried 30 cm deep under the working pressure of 100 kPa for continuous irrigation tests. There was
no deep seepage phenomenon, the soil moisture was evenly distributed, and the wetness peak reached the soil sur-
face after 580 minutes. The comprehensive results indicated that the dripper had good hydraulic performance and
anti-clogging performance, as well as a large volume of the wetted body. Thus, it can be widely used in orchard ir-
rigation and scientific research experiments. It is hoped that this research provides a reference for the point-source

irrigation of rubber-plastic infiltration pipes.
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Emitter structure diagram
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Physical drawing of emitter
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Fig.1 Structure diagram of underground in-line

rubber plastic penetration emitte
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Fig.2  Structure diagram of labyrinth channel
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Velocity vector diagram of flow field
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Irrigation working drawing
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Fig.4 Schematic diagram of test system and

irrigation working diagram
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Fig.8 Anti-clogging performance of emitter under different pressures
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Table 2  Fitting between the wetting front migration (Y)
and time (¢) from different directions

AT 2 Fitting equation

P 75 17

Wetting direction

ABWE Y KRR E R

Infiltration depth Correlation coefficient

7J(q.:7ﬂ'ﬂ Y=13.1468:04181 0.9874

Horizontal

Iz

SEELR T Y'=1.4784¢%5% 0.9950
Straight down

[

SEE L Y= 15184004662 0.9811

straight up
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Table 3  Distribution characteristics of soil water

contents and irrigation uniformity

T EIRE BIKE % b HLT AR
Vertical SEHE B FME BSIERE
depth/cm Average Maximum Minimum Cu
5 8.08 9.53 7.25 0.8832
15 21.58 27.18 13.08 0.8526
25 25.33 34.24 18.76 0.8311
35 25.75 34.62 19.52 0.8461
45 22.41 28.32 14.59 0.8370
55 13.83 17.58 9.73 0.8135

R4 EBVRZEEWMRRAGE

Table 4 Investment estimate for pipeline laying of irrigation system
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at Parts Quantity  price price
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fets
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0 F AR NS
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Point-s DN5 Capillary
- ‘T' o DN16 BK 100 2 200
lmgjl“;“ DN16 Ball valve
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J& 7135 Pressure gauge 1 55 55
Asdyr ] e s A ‘
K Edf\ ‘%%%@Eﬁ: 10% 2t 1199
Fittings
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DN40 Main pipe HOm 54 94
£t
DN16 2% Som 0.7 35
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o BT
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. Rubber-plastic porous pipe
Line-source e
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At g | 34
K E%*ﬁﬁ%#@ﬂﬁ‘ 10% 344 258.4
Fittings
ST Total 2842.4
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