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Fig. 1  Layout of the experimental platforms
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30 min, [A]f% 3 h J5#E AT —Br B, BRIV K & U0
BEN 2.0 g/L ik BERORLAR 15 45 0 S XK &
GERtAT 3 UCnb i, T AR TR B9 B AT A K 2%
TR 2 K, BEFORLAR T HEK 4 d,8 FRLAZ 73T
HEK 32d, BRIV HEKG RS K BEET
T RAL B R KT R R RV TS R B R B
(4 i, S5 K BT REAT FLAE, o A AS TRDRLAR TR V0 AE B
BB E . 2 BB KA IR . W
W5 1 Br Bt 4R A2 T B, R 30 d )5,
BT IR 6 S EEEN 2.0 g/L7ES m
(15 41 N #E K 30 min, [6] ff 6 h, 43 41k 42 HE K 10
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Tab.1 Sediment particle size distribution

50 21 4 5 i 1 E %X BAZIEE/mm PR VPRI / mm
D1 100 ~ 120 0. 150 ~0. 125 0. 138
D2 120 ~ 160 0. 125 ~0. 100 0.113
D3 160 ~200 0.100 ~0.075 0.088
D4 200 ~ 250 0.075 ~0.058 0. 067
D5 250 ~ 325 0. 058 ~0.045 0. 052
D6 325 ~400 0.045 ~0.038 0. 042
D7 400 ~ 500 0.038 ~0.031 0. 035
D8 >500 <0.031 <0.031

1.3 EAXEiR
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PAIORL BEHE , i 3 5 AT P T A 90K YA T B i 3
PRTAT DR A B 5 5 24 It o 1 K, B 0K R A2 0 /b 1)
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Wiz 8 (BT AT — 38 70 sl /N o3 JURL N HE 7S 12 3 5 24
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Tab.2 Total amount of siltation in lateral

pipes with different particle size

#i4%/mm 0. 138 0.113 0.088 0.067 0.052 0.042 0.035 <0.031
P/ % 55.7 57.7 67.2 66.7 60.4 68.3 68.7 43

PRHEEBRBER SHPEME L. H
F2n LLE W, B T /NT 0.031 mm (IR Z Hh, H
ki B PV AE B IR AR R AR L 50% /b T
0.031 mm [ & ¥t &8 i 40% ,5 Fp kL 42 &8 i
60% , X 3 B HE AT HE A R v 8 )8 v AR R 43 it
MEEED,

2.2 RPHNENAREERRIHHFM

3 0 8 MR RLAR MUV AE 5 FBE e
IR R B i k. WRP AT LIE &, YR 2N
0.138.0.113.0. 088 .0. 067 mm 4 Fi #5 K ki 12 1, 8
WA AR B 1 2B e VIR BLUE
KOAESE 2.3.4.5 ZBE P Ie v I B KR 2
2Wok7 47 R 0.052,0. 042 0. 035, <0.031 mm 4 Fh#%
AR Y vb o A B 5 TR b AE 5 45 B A TR
TR AT e 3 KIG Wb a3, T i R X 51 2
JE b6 e VDR AR 1Y A [F] T 2l A2, Ye YD AE AR 6] B A
TR R Y SR B AT DGR O B A IR AR AT AT R AR ¢
Kt , e FIFEARXN

(m, =E)>+(m, —E)> +--+(m, -E)*
C:\/ nk’

(4)
KU DT I AES 1.2 il n 2%
TE IR BUER kg
E—Fr A B IR BUR 1P 291 ke
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Tab.3 Siltation distribution of sediment in 5 lateral

A myomy, . m,

pipes with different sediment particle size kg

TE RV KLAE/ mm
g5 0.138 0.113 0.088 0.067 0.052 0.
1 0.320 0.316 0.304 0.303 0.172 0.206 0.194 0.124
2 0.268 0.267 0.268 0.266 0.194 0.199 0.211 0.131
3 0.101 0.105 0.184 0.183 0.176 0.212 0.187 0.117
4 0.
5 0.

042 0.035 <0.031

0.048 0.074 0.131 0.131 0. 164
0.014 0.018 0.020 0.018 0.109

164 0.182 0.115
140 0.152 0.094

A4 AN [ 8 Vb oRLAR X R B A I AR 20 Al &

B R4 PLIE SRR R ¢ 8K, IFHRLR
A8 DR /N T 2 18 sk /), 2 KA K F1] 0. 052 mm 1, ¢ &
AR D G 23 R BEORL AR DR /0N 1 22 18 /)
X W BE A RLAE B /), P VD 7E 25 S B A R I AR
R A B AN 2 2], KLAR M 0.067 mm F
0.052 mm i, BEWBUS AT REK TR

x4 FEARVHETHEERRIBEREN

Tab.4 Coefficient of siltation distribution with

different sediment particle size

74 /mm 0. 138 0.113 0.088 0.067 0.052 0.042 0.035 <0.031
c 0.81 0.74 0.56 0.56 0.18 0.15 0.10 0.11

2.3 AEHRESPEXENHIEFHEH

UTAREE P A 25 2R R W BE B U, T 55 T
T [ fik 0 3 o 1 3 AR Rl U A K R
B Bh5REE . MI0HE o W) 275 K o P8 v P E g AR
17 18] Y32 gl 5 BE L 25 7KL i Bk 3l 5 B R T e 0 1h)
TRy IE Bl 5 B, YR Vb AR K PR IS Bl 5 K IR B K
Y N R W ) R =B - O o RV 2
J o LB A B 2 A S RS U v BT Ak 3z IR 2 1Y
KA F AT, BT 2 =5 B/ AR Y
g UE A BT ARAS B I A, 3 2 = 0. 325 F/ )RR T
METE) B iF BB A1 B FE e . — A
=5 0, B iz s th e &R 0, 9 b 5
ARUIHER T E iz 8h52<0. 325 R ID FEA U1 2
BIFHIE A o 1M 2 fH7E 0.325 ~5 Z[AIKY,
e vb 4t T oy LUHE R FOE iz gl , 3 7r LL B P
Xz g,z [, DHER iz s i e bl 2, Ll &
¥ iz gl i) e Vb AR B AL o MR P K A I R OR A S
RO, T AR UK Sk 8 O I SRR K P A 5
Karman % %0 « 0.4, (1) ~ (3) 33432504
IR AR BN R 5 PR

x5 XEPREEDVHEHZZFRY
Tab.5 Suspension index with different sediment

particle size in branch pipe

Aifg/mm 0.138 0.113 0.088 0.067 0.052 0.042 0.035 <O0.031
BIFEEz 1.55 1.04 0.63 0.36 0.22 0.14 0.10 <0.08

5 LA H RV kAR 0. 067 mm i3 % %)
0. 052 mm , & FFEEO 0. 36 B3] 0. 22, Jg iz 34k
BRAWAE P Id WA ) P A S B 51 % . 1
UWRAR/NT AT 0. 052 mm /) 4 Flevb , A 4L T3
SR RAS W VPRLAR K T4 F 0. 067 mm [ 4 Fif
PV, b T3 3 LIRS BB 2 B8 43 DL RS it i JE =
B3,
2.4 EKBEEBRSW

ALE LS m 1N 75% W) ik i w AE Oy 3 2K
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K 8 R S e BAT Z2 BT 5, 0 HE K A R R R
FRIEH , MK 0 — B B i i R AR 0, B 2R
SEARMEE, N DL Y3 48,10 %5 ,D2 #y2.4.5 5
SR AR R R B R U AR K R
WL W, O FLAEE K 25 AR it R R 3 75 % 1
KA LT, 4 D6 1 10 5, D7 ) 15 5, D8 1Y
14 1519 23 55 A7 SE K 453 3% 28 0 72 0 [ 2 k47
(19, R 7E5E — B B i it 2 AR 2 75% 15 KR i 2
T, N —Br B i XK E 90% LA b i 2w 2
%, 35 26 K A iy Be R A REALYE, 40 D1 g 11 5, D2 1y
10 5 ,D3 1y 2.21 5 ,D5 ) 11 5, D8 fy 14,19 .23
Fo
6 WABEEWRGI
Tab.6 Summary of emitter clogging

KA S BB P

I PR

5 fR/mm RIRIGIE BUTEIE REIEE /N HBI/%
D1 0.138 3.4.8.10 11 5 20
D2 0.113 245 10 4 16
D3 0. 088 21 2 2 8
D4 0. 067 0 0
D5 0. 052 11 1 4
D6 0.042 10 1 4
D7 0. 035 15 1 4

14 15,
D8 <0.031 4 16
19 23
3 iFig

3.1 EERDRBHAEFERSH

PV AE SCE AR I8 SRS B3 S BT fn ik 31
BEERDENAN, R4 K 0.138 ~0.067 mm
B WGBS B R VD AETEHERS ST K& 56 1 4%
BE UL, I EBHERS B R 3 Bl A B
AR 1 ZEBENRDEE LTS 2 FEBER,
RE b B AR A ASE 2 R BEMRD D, Z
JEAH 3 A KTEE W, AR 34 KTBEMNIR
WK U D s k42 /N F 0,052 mm B, BT e v
PSR, ABE MW, A BENRYD RIS K
WA R AE LG, BT LA S 4 B A T 6 VD R AR A A )
A7 A RLAR/NT 0,052 mm [, B AR R4S R D
R AR A OB A K 35 &) (ELATY A A A A2 A A
B AU VD IR S S W RO K T S W AR D X
Y B KA E 1 ZBE WG, &
WD, Ui T AT, 5 43 TR LA B RS ST AEAE e D AR Ry
HERS T, WO 2250 2 45 BAE IS, Je v Y AR o S5 177 ek f

WK, Z 05 UK & U i BB AR, A5 0 SR 3.
4.5 B U T s SO b . A AR B A TR BE 4
K, Ue v DRS00 AR Ry HE RS I A i b KR A e 1
LB K X A7 76, BT LFERL 42 /N F 0. 052 mm
O, B4 bR VD I L s AR b, (EA 4 8
5o
3.2 HENESW

6 LA, BT D8 4, B Ay 4l S A 2
B 5 8 V0 R AR UK /DN | B T THE K 2 0 A O 1z ik b
IR EE R YR VDR AR KNS R T K R B )
B RLAR R A ) B FE 3k 5 T A I 5 4 A
TE—RE I 22 5, XU A5 A O o 7K 5 3% S 17 18 UK
KA BiARAE 0. 031 ~ 0. 038 mm [y I8 Vb i ks B %5 5
Y5 M ASTE WL [l 8 v 00K AR X KR ) 36 98 . 4%
BT D BRI 0 89 5 ) F 5 2 /N F 0.1 mm VD 4
T HIF B R A 0 A A, T e A5 3 Y 45 4 D8 v UR
A Y/ NP RIURE TC T 25 B T O 2 M ORI £
5 ) Al U8 Y0 U FE K I P O Bl R SRR £
B2 5 3 E 0] e R UKL 5 IR B R ORL 25 5 1
Ao 25 SR, T ASBIF 58 Y8 V0 2 4R FH 0 K O i, sk 4
U AE 2L 52 I K 38 43 B 1 W B 2 R 0K U8 10
A R P UL B K A0 DA R LA A 3 Y e v A
KA 52 B RURL 1 52, E K 33 2 XA —
B, BRI AR5 A D1, D2 41, 3 % AR R %
SRIFFE, AR IR RAEAES 1.2 %, 1M D8 41 %
KW B S %, X EE R T DL D2 4, kAR
BREBAS 12 X EBENEEREDKZ, A
B2 AT LA 3% 9808 AT REJE HE B R S e v
1 B KA B I Sk, 7E 2 S 0 I s S D U
P, 24 M B e R e Sk v B, K RS R v
i ek E A E KSR, S B K 28 28 SR I 5E T Bt
VeV RLAR MU B8 2 U v o HE R AR S BB I, T
OB 25 5y WTE K 25 0 vh HE M SO K258 5 3 2K
i D8 41 L T 4% 2 3% i b JE W E K 4, X 2
D8 Y Vb ki % /N T 0. 031 mm, b B Jg v A 42 il 2
T BT R AR Ve v T R A R R
TS A R, 28 A R I K O 7 T K R T P R
7 AL i B A T 33X T K R M S ) 2
JRP . D4 41 A HE KA I EE 28, 2R Al D4
ALY TS R AR A L D1 D2 4, B4R s/, U8 Vb B0k
2% 5y 3 1o W K 45 U B K R A e D8 4L, Bk
BV L 0.03 mm BB, AR ZE 5 & A LB
G, TR 4 TR VD R B S 25 b B SR HE K AR . 1R
A — /IR E K 2 e I B B X — W K i B
R3] 75% LT, F — W K SUWR S 0 1 Fi 3% 9
XA — s R B ALME  A A B



% 6 1)

FWAR A A WV A S K 2R

181

AU vb /D T RE S 2E T K AR IE R — P
T —KHEK LRI, 40 DR (11) 5 3K A% A 1
BARFEATERDEREL  (FRIBRE/N, AL
SE IR LR KGR IE , XU AR T — B, R Lk
MOF, I D3 i (2) S KA DS i (11) 5 K
o

4 it
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Experiment on Sediment Distribution in Lateral Pipes
and Clogging of Emitter

Wang Yalin  Zhu Delan Zhang Lin Niu Wenpeng Zhang Zhenzhen Ren Gaiping
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Yangling , Shaanxi 712100, China)

Abstract: To clarify the influence of particle size on the distribution of lateral pipes and clogging of
emitter in drip irrigation system, the experiments of short-term muddy water and clogging were conducted
with eight types of different particle size to investigate the distribution of sediment in different lateral pipes
and emitter clogging situation. The results showed that the coefficient of siltation distribution of lateral
pipes could be used to measure the nonuniform siltation distribution of sediment in different lateral pipes.
The moving state of sediment in branch pipe greatly influenced the amount of sediment entered from
lateral pipes. Therefore, the situation of sediment deposited in different lateral pipes could be determined
by the suspension index of sediment in branch pipe. The siltation amount was more nonuniform in each
lateral pipe when the suspension index was higher. The mutation happened where suspension index was
0.325. In addition, the large particles of sediment moved as the form of bed load at the bottom of lateral
pipes, which directly resulted in the unexpected clogging of emitter, and mainly appeared in the first and
second lateral pipe. While the flocculation of the fine particles was the main reason causing the clogging
of the emitter. The research on the distribution of sediment in lateral pipes and the clogging rule of
emitter in drip irrigation system was helpful to deeply understand sediment motion rule in pipe network
and provided some references for searching clogging reason of emitters and reasonable arrangement of
lateral pipes.
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