201642 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT & B2

doi:10.6041/j. issn. 1000-1298.2016. 02. 022

AERFLERIEKEFLEB BN SHETR

HRE EWmE A

(V922 3 TR R B K HL 24 B, 75 46 710048)

FEE AR N EKBALE A B A BRI TR, X 20T T K 5% K AL B i A B R KON B9 T R R AL B
R KBEALHE A B A B R KA AR A B SHKETE —HABZRIMNCR L THKBEALE R B A
BB OIEBEBE S G A R B ER MR IR TR A B AL AR A K AL B B A i AL T R R R
AB BB Fag A A B JE AL T AU 2 e R R A R R, S5 R R BOKIEALE A R AR A
JEEFL AR 38 O, PR B FL SRR 8 1 B T4 K, PR AL T B SR AR IS 5 R A B AL T AR 5 T D 5 AN [
IR AR P K BEALHE At A BB IEFL I R A B B AL R K FA B8 B o 7 FE A AL B 42 1Y 1 K
/IS, BT AL TR N2 1 1 A8 R K BE & I AL B AR A 3 R T8/, M8 8 A B 48 80 o, Bl B IR AL B A2 1 38 KT
B4 TEAE R AB B [R] P, B 4 L B AR 1 18 O, 2 0 /K TV 108 4 0 7% IR B R 8 T 48

KR RALER; BKRARE; BRAS; ZBE-4EAS; NEE

hE 4SS, S274.3 X ERFRIRAD: A X EHS: 1000-1298(2016)02-0172-07

Free Infiltration Characteristics of Muddy Water Film Hole
Irrigation with Different Film Hole Diameters

Fei Liangjun Wang Jinhui Jin Shijie
(Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi'an 710048, China)

Abstract; According to indoor free infiltration of muddy water film hole irrigation test data and free
infiltration of clean water film hole irrigation as contrast, the free infiltration characteristics of muddy
water film hole irrigation with different film hole diameters were investigated, the relationships between
muddy water film hole irrigation infiltration and vertical one-dimensional muddy water infiltration was
studied, the relationships between free infiltration of muddy water film hole infiltration parameters,
wetting front movement parameters and different film hole diameters were established, and the cumulative
infiltration volume model per unit film hole area of free infiltration of muddy water film hole irrigation with
different film hole diameters, side infiltration volume model per unit film hole area, steady infiltration rate
and wetting front movement model were put forward. The results showed that with the increase of film hole
diameter of free infiltration for muddy water, the cumulative infiltration volume of single point of film hole
was increased gradually, cumulative infiltration volume per unit film hole area and side infiltration volume
per unit film hole area were decreased, the fitting parameters of K and « for cumulative infiltration volume
per unit film hole area were decreased, and K, of side infiliration volume per unit film hole area was
decreased, while «, was increased. Within the same infiltration time, vertical and horizontal wetting front
movement distances were gradually increased with the increase of film hole diameter.

Key words: film hole diameter; muddy water film hole irrigation; free infiltration; vertical one-

dimensional infiltration; side infiltration volume
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Fig. 1 Device for free infiltration of muddy water

film hole irrigation
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Tab.1 Particle size composition of test soil

AL A%/ mm 0~0.001 0.001 ~0.01 0.01 ~0.1 0.1~1
R % % 0.70 24.36 72.08 2.86
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Fig.2 Cumulative infiltration volume curves of
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single point of film hole for clean and muddy water
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Fig.3 Cumulative infiltration volume curves of single

point of film hole with different film hole diameters

2.1.2 BRI RRRALR

B 4 Sy AR L EAR B 3K AL IE A i A8
AL AR R RA B R & T RLE W, 78 oAb &
PF—E WO T, K TE B — A S M TE R fL A
TR K AL A A 72 B L AL T AR 1y SR
A B HiE A B I 8] Y 5E T3 O, O B BE A IR

FLEARRYIEI, FAL L T AR R ARS8 B )
A Ta] JBE L AR 1 K AL B el A8 B A6 I AL T R
FRAB FE IR T MIFELAB 8] )% K6 H—4EA

?ﬁa
Z H o

701

g +4cm .
ﬂl\m‘-{ﬁo- =5cm
i\‘\\SO- A6cm
55,40_ ®8cm
B& =N
&30

=

= 20

Fig

=110

B

0 50 100 150 200 250 300 350 400
NIBI (] /min

K4 AR AL BAR B AL T AR R FRA B =i &
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film hole area with different film hole diameters
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Fig.5 Infiltration rate curves of different film hole diameters
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Fig.6 Side infiltration volume curves of unit film

hole area with different film hole diameters
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Tab.3 Fitting parameters of side infiltration volume

per unit film hole area

EFLEAZ D/em K,/(em-min ") a, P BB R
4 0.1247 1.009 2 0.9953
5 0.1117 1.0120 0.996 4
6 0.088 2 1.0222 0.994 6
8 0.068 0 1.0252 0.9909
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Fig.7 Vertical wetting front movement curves with

different film hole diameters

S0y M A BL, K I SLHE B i A B T R B
18 ¥ B 5 B I 1] S R R BOC AR B
S, =Et (11)
Xf S —VKIRALIE A th A B 5 HIR B2 52
HiE, em
EF—iG3H
AT X & 7w K 3 5 — 48 A B
4 FpAS [ L B AR BV K AL A i A 3 R T B
BREEE S A BTG U EE R K 4,
*4 EHERHEEBEBEANEHENESH
Tab.4 Fitting parameters of vertical wetting front

movement distance and infiltration time
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with different film hole diameters

S A R, K BEALHE B i A B K CF IR T



%2 1

PR A A5 R AL B AR A K AL B i A B AT 5T 177

12 Mo W2 BB I 8] 28 AR 9 AT &

S, =D/2 +Gt" (17)
X S, —HKIRALFE A h AB KRR iz
HEY, cm

¢ H—UEZH
FECI7) XF 8 i 4 Bl A [ 158 LB AR 1 B
FLI#E B h AB KR s B I 5 A8 i E] 217
Ma MEERILES,
£5 KTREEEBEBSNEHEAMESY
Tab.5 Fitting parameters of horizontal wetting front

movement distance and infiltration time
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