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Study on influence factors of vertical tube emitter’s infiltration characteristics
HE Jing, BAI Dan, GUO Lin, WANG Xinduan

(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology. Xi’an 710048, China)
Abstract: Vertical tube emitter is a new type emitter applied for sub-irrigation system, in order to
analyze the importance for cumulative infiltration of silt loam by influence factors which including
pressure head, diameter of vertical tube, initial soil moisture content and soil bulk density. So as
to the laboratory test have the accuracy, universal and representativeness, the nine groups of the
experimental schemes designed based on the orthogonal experimental design table Ly (3*). In ad-
dition, the experiment of effects on sandy loam cumulative infiltration with influence factors of
pressure head and diameter of vertical tube carried out. A Mariotte bottle used to regulate the
pressure head. The total infiltration time was 7h for every treatment of silt loam and 5h for sandy
loam, and the interface—between soil and outlet of emitter—was buried 20cm for every test. Ac-
cording to the results of experiments for silt loam, used grey correlational analysis method to cal-
culate incidence degree between influence factors and cumulative infiltration. The incidence de-
gree pointed out that pressure head was the main influence factor and the order of factors with in-
cidence degree was pressure head>>diameter of vertical tube>>initial soil moisture content>>soil
bulk density. The experimental results of sandy loam showed that pressure head and diameter of
vertical tube had a positive effect on cumulative infiltration; with the increasing of pressure head
and diameter of vertical tube the rangeability of cumulative infiltration decreases. This research
has an important significance on further study on infiltration law of vertical tube emitter.
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Fig.1 Schematic diagram of vertical tube emitter
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Fig. 2 Schematic diagram of experimental equipment
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Tab.1 The experimental plan

R T &R h/m d/mm 0/ % /(g s cecm™?)
1 0. 60 4. 00 7.00 1. 32
2 0. 60 8. 00 10. 00 1. 37
3 0. 60 12. 00 13. 00 1.42
4 1. 30 4. 00 10. 00 1.42
5 1. 30 8. 00 13. 00 1. 32
6 1. 30 12. 00 7.00 1. 37
7 2.00 4. 00 13. 00 1. 37
8 2.00 8. 00 7.00 1.42
9 2.00 12. 00 10. 00 1. 32

b 4 F2 B R R 1K Sk IR H AR X A B
M, KSR 1.0 my2.0 m.3.0 m, B4l
204 mm.8 mm.12 mm, ¥R 20 cm, ¥ IG5 KR
10%, 755 1.35 g/em® # 47 1L 56 B 58, 3 5% 300
min, #4173 G B BE #4717
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Fig. 3 The relationship between cumulative infiltration

and time
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Tab. 2 The equalization values

%t% h/m d/mm 0/%  y/(gecem™®) I/L
1 0.4615 0.5000 0.7000 0.963 5 0.676 8
2 0.4615 1.000 0 1.000 0 1.000 0 0.579 0
3 0.461 5 1.5000 1.3000 1.036 5 0.623 4
4 1.000 0 0.500 0 1.000 0 1.036 5 0.593 7
5 1.000 0 1.000 0 1.3000 0.963 5 0.938 1
6 1.000 0 1.500 0 0.7000 1. 000 0 1.274 2
7 1.5385 0.5000 1.3000 1.000 0 1.122 1
8§ 1.5385 1.0000 0.7000 1.036 5 1.638 7
9 1.5385 1.5000 1.000 0 0.963 5 1.553 9
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Ay (1)=10.6768—0. 9635 | =0. 2867
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Tab. 3 Absolute difference sequence

BRIBFTRE Ao (@D Aoy (D Awn (D Awn (D)
1 0.2153 0.176 8  0.0232  0.2867
2 0.1175  0.4210  0.4210  0.4210
3 0.1619  0.8766 0.6766  0.4131
4 0.406 3  0.0937  0.406 3  0.442 8
5 0.0619 0.0619 0.3619  0.0254
6 0.2742  0.2258  0.5742  0.274 2
7 0.416 3  0.6221 0.1779  0.1221
8 0.100 2  0.6387  0.9387  0.602 2
9 0.0154  0.0539  0.5539  0.590 4
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LR
Acmiy T 0. 05A o

g(()n) (Z) - A(O”) (Z) +O~ OSA(maX) B
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HRARIME 4 Prs.




iy L 45 SR AR A S P52 i TR 3 20 #r 357

F4ORBEARHUE

Tab. 4 Related coefficient values

W O S Con (D Ceon (D) Com (D) Con (D)
1 0.2377 0.278 5 0.889 3 0.186 8
2 0.379 1 0.133 2 0.133 2 0.133 2
3 0.298 5 0.067 5 0.086 1 0.135 5
4 0.137 5 0.443 1 0.137 5 0.127 3
5 0.572 6 0.572 6 0.152 5 0.861 5
6 0.194 1 0.228 6 0.100 3 0.194 1
7 0.134 6 0.093 2 0.277 3 0.368 7
8 0.423 6 0.090 9 0.063 2 0.096 0
9 1.000 0 0.618 4 0.103 7 0.097 8
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