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K1 K AR AR

s i e/ 3R R/ %
o #Hm R - - -
(grem™ Fki R (<0.002 mm) FHRi R (20.002~0.02 mm) FRE(=0.02~2 mm)
it 1.23 39.47 35.32 25.21
b+ 1.23 4.66 25.23 70.21

BRI E K 2% 2 A - B AT ORI Sk aE K 28, 2 AR A bR 2 i E S w4 . R E AT R
HERIREE N R AR TE , 3 500 8 AR 484, HU/KFL I K/ A 1 mm*2 mm, it 6 A 0~ 10 L/, & 777
FEl 2 0.01~0.3 MPa; [ /7 4z QK 28 8500 0 e AR TE 76t R AR TR TR A 1 AR K FL, BN
1.5 mm, K P A — R 5 GBS i E 2 L, J77EH 5 0.01~0.3 MPa.

PRACGHIClb L 28 7% , T - SAP-30) : FE 50 Jy i 70 T RKYERS IS (T AR SAPD , SAP A2 (IR A LA B A I
FRAAER , MR 1 EURIORL , RLBE D 30~50 H , AE# 2h /KR K 0 52 mL/g, A2 B Eh K R /K & KT 36 mL/g. TG
BEICIR, BENE I B RK R, R PR 7K TR 7K i A R TS IR B 1 R 5 L4 - 33 AR 5 /K 28 H /K 11 1)
Ffiuk, DT 3G 5 VEE 7K 25 BT 57U e e
1.2 KRS

Pt A W 1 T T S R 4R A S KR CE R KA KO L9 18 (T A W) 1A S 0.1~0.8
MPa) E/K I KR VB S8 K S LRSS, 1 s . B FREE I R8RS E K 88 K AL
AR R IIAR A CTAE R 7775 0.05~0.08 MPa) o 158 56 i Ja BIVE /K 25 P Ve V0 WL E% , T 248008 s (H A
BB AR, S DP-70, UK 5 500~35).
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1.3.1 23 EA BRI KEAEBR T ERE R ERRZ R

FEARTS T, B R 7K B AR RE K38 ) B It 7K & s FE /K TRIRR 2 18 28— IRRE /K 5 28 — R BE 7K T B FA B [ 5
VEBL B TR EAH R REAK B B T, e A AR /K 38 HEWE 1Y) S IR B

TSR FH 2 M RE /K B (170 mL A1 250 mL) , 73 i 7 2 FfAS ] 1) 38 o 47 2 Tl AS [R]E BE 8 1) i 3
(8 AN 16 0 , B ES FIRE /K [RIRG 329 5 d, A 3 IR, SLibAT 24 2R (GR 2) o« BRI K &  HEWR I BN E
7K 1) o 23 B0 AR AR A58 2 17 P AR L o X 60 T 04 7

F2 BB EA BORGE KRS AR IBRH A RURRRR I %t

FEBE IS BRI K e TEK ] B
16 X (G1) 170 mL(DT) T34 (S1) 4

5
8 (G2 250 mL(DS) VLA (S2)

MR IR I B, B Ik i 1 A, LA R BN 1.23 glem’ S 50 B AE SR 2 ( F IR A2 N 35 cm, B
JREAAN22 em, 755 30 em) M, BB 5 AMNMHEKNL, FLAESIN 1 em. #E7KE8 A AERAE L 1 39 3% 1
OEEE A FEEN MR 10 eme VKRB HEAT I, AR FH 98¢ s 1R 42 il Y K . 77, Ya L 7E 0.05~0.08 MPa I, 5
UCIRE KN FIT F R BFTD R 25 s
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HHAT T 2 B[R RERE I B BT 7 34 2036 (36 d 176 &) o HEMR I KoM 36 d IR, EE VR B 8 IR 5 HE R
NN 76 dISE, EBEIECA 16 4K .
1.3.2 #RE E A FatRRF 69 5 R R R R T

1% B AT 2R e M 3K 2 R E K AR B SR ATIR IR JE B AE 0.5 g PRKGRI , [ 58 218 7K 85 1 H 7K AL
b, 5 TR KT HE K B3 AT 0 bl o 10 78 2 Bl EE /K 2% SRRRN 2 Ff 3 8 B 4640, BT L B R /K Bt
BRI . e BRI I TA], SR 3 d REZK AT B, S SR E KRB 16 IR #EZK IS & 777510.05~0.08 MPa,
FEJK BN 170 mL, S EEREF 1A 46 do X560 5 8 3 Uk, JLik AT 24 456 (£ 3) .

A3 KB R A AR 9 5B R R RIE L

K2R A 5 &yt TRAKF FEK EI B
WA (DD I+ (TD HLRIKFICYD
3d
JEJ34ME(D2) Hyb+(T2) TEARIKFIOND

133 #FERET &

N AR TN E K AR R e v B AR HE KRS TE RS L K SR AR SR B AEAE BN 15 d DL b (K B
o0 T 0 ARG A D SR RE K 2% 7K FLAMB A ZE G O o 47 T VE K48, R FH E00h b e o B K 48 P 35 3k
AT MW R OO S 250 8 435D, WL IR 7K 2 N S Ve Vb 15 ZE A 0 o 5 HE /K 28 A 350 ) e v B e, R A Pl 1 A
(K5 % 0.001 @) JFEATFR I & , 1% % 4150 e K 28 WS Ie v & . 4 3R1S 10 20 4 A\ 21 SPSS19 H, i3k 4T i
EVEHT

2 BRGS0

2.1 EEREREZEMSH
DA 3 HE R B B CRE K R K B8 2R L OROK T B AR R, WE UK AR Y e Vb O R AR AT
RR AV NA IS, 45 SR MR 4. FHER 4 W0, EK 2% R Ve Vb B 5 L e SRR R B FRLUHE K B TRE UK B8 2
B ARAKGRIEE R R A %, 522 3 (P<0.05) .
k4RI D E M

(TR PALISES TIT 2847 J5 Al T F P
g 5.163X10° 1 6.556 0.021
ST | B VHE K A RO R

. e TR 4.646X10* 1 59.005 0.000

FEK 2R 5 R R R 4
R E K 2.788%X10* 1 35.405 0.000
TEK AR 6.337X10° 1 52.448 0.000
TEKER BRI LR KR B Bt 6 IR e e g 1.504X 10° 1 12.448 0.003
LK) 6.338X10° 1 52.448 0.000

22 EKRBANINRIDEES TR

ST 2 ARG HE /K B8 AMEAT LI, 2 B AT Y E K B (8 ANIKCT HE K FL) B HE /K FLAN R A 35 ZE 1
B CE 2D, 10 F1 M 2RI K 88 CRRAN )R H K FLD U R B0 /K FLAN 3% 58 . I8 R 36 M T i =X
VEKSS, Horp, UK FLAR [ 52 A BRI I K 28 6 4, Fo /K FLAMI A H B3 ZE 15 0l s FL 42 30 /MRE K 2%
o, K FLANER 1 AN FLBE VR VD 3% ZE FOVE K 3% 15 13.3%, 2 N FLAk e V0 18 ZE A E K 4% 15 13.3%, 3 MLk Ve Vb 1%
FEFIHE K 2% 15 26.7%, 4 DL TR VD35 FE HIRE K 3% 5 10%, 5 A FLI YR V035 FE RO BE K 88 5 13.3%, 6 N LI VD
S TR ES 5 10%. RIUL, 3 AN FLEE VR VD 1% JE FOE K 88 BT 7 LBl d K o RIS R B, 7E AN [R) L3 o, 0
ENBEIAFAEZER . P E v KRS T 3.3 AN HUKFLEE %, M8y b JG 2.7 S K FLE
32, e v R K R AR A R R AR FE T IR N T

Tt T SOV K B8 P RT a0 D A BEL R P B o S K A P S A T I, R I D oy AT T B R R
KB AN E IR %, 1X Y Vb Ho A H K FL B YT TT i i Rl 2, TR, 75 2% PN R e Vb AT AR B 0 AT
[Fi] B 2 35 7 A/ DB b 4w DAt P 8 R i %, i3 N EE K B P P T 3D
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B2 K RIS B L B3 ST #EKE AR EFIL

23 IEAR BEKEMEXHBIRNEE RS

F SR R K EREE BRI 45 R . RIS AR FRARES GIDTS1 SRR EEMR X EUN 16 1K,
FLYRIE K BN 170 mL, 7R 2038 i b A7 HE R SG . B3R S ] UL, 76 BV E /K B RTEE MR R BOHE R R 4% 1F °F
HERBEAE LRI EEL TEY LR RYDE. FINELIES] F, AP GIDTST IR K
FON 170 mLEBLR BN 16 YO I FE VD 88 0.02 g 1 35 vb 1 82 77, AL BEAR AL A GIDTS2 (B IRV /K &
FEBE RS EMHFED AR RN 0.014 7 g0 HEKBEEDE LR AR DELED LR 136
Fo DML T2 5 5l il KB I % . 18 RIR I T , BEKSSEA LR N &R EYD -
I 1.12~1.76 f% .

kS5 EARBEANIRDEHME g
R AbFEAR A Bl
GIDTSI 0.020 0+0.005 7
G1DSS1 0.008 0+0.001 4
G2DTS1 0.003 7+0.002 1
T HESRAY | YHE K RHE R RO G2DSS1 0.002 3+0.000 8
TETR AR G R S U GIDTS2 0.014 7+0.001 2
G1DSS2 0.005 0+0.001 4
G2DTS2 0.003 3:£0.000 7
G2DSS2 0.001 3:£0.000 7
DITIN 0.009 7:£0.002 9
DIT1Y 00
DIT2N 0.003 30.001 1
TETK AR BY AN LRI B0 47 U8 TR DY o0
D2TIN 0+0
D2T1Y 0+0
D2T2N 0+0
D2T2Y 0+0

1 LR 5 BE L OBOME R 26 2F T SR IREE K 2 /N K ZR B Ie b B 2 o Bl W B iR BEK &R
170 mL B, AL FEARAD A GIDTS 1 (ISR AU 20 3+ REME R AN 16 O [ AT 7D 24 0.02 g5 1 5 K HEK
#4250 mL I, A0 FEARAS S GIDSS1 e AL K 5 AR D B9 N B> 55 0.008 go HEZK #5 FLIK
VE KA 170 mL F P9 BB V0 B S B VRGHE K Bl 250 mL 9 2.5 4% o T LA BA YEE K BN E K B8 BE 25 5 Bk
FiZE. v, BCGREZK B0 170 mL P EBYe YD & & 250 mL [ 1.61~2.94 1.

FE IR 5 B CRE K EAE RIS F T EBR RS F R 3 28 B IR L, S E R EIORE 22, E /K 388 P 36
T B2 . USRI A 8 RN, AL FEARES 9 G2DTS2 (LIS A Ay p b - B K 25 170 mL)
1 EB YD 508 0.003 3 g TR B 16 IRE , A ERAS S GIDTS2 (e AU AT B R /K & 5 FARTRD
IRV EN 0.014 7 go R ECN 16 IR TN TR0 8 2 SR IR BN 8 IRV 4.45 fi5 o BT LATE[R]—
TR B IS 0 R, Bl R VR B 38 0, E /K B8 25 5 HH B 7 e 3% ZE S 00 o PT DL, ESER VR BN 16 IR IR HE /K 2%
MR VD BT 8 IR 3.48~5.41 1%,
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2.4 FERSFBABFRKFIRIELEE R 0

FETRZR BB IG 45 R IR 5. RIS AL FEARAS DITIN Kok A & ] i K 8 40T,
KA H K AR IR KR, 75 2038 - AT EEREG . AR S T4, E 7K 28 28 2R VB /K 2% B R IR U8 52 )
Fo JEMERIE KB LR ELIE LR R R H KT LT &R A v BB, — & P Es
VbR 05 1 T K S TE T RK A LR, TELLIE L T1 A, A EEARAS Ny DITIN GEE/K #5254
i n K A L RIER A LR O AR VD &N 0.009 7 g TEBVD T2, Kb 3EARES A DIT2N (1)
N EBYEVDE 9 0.003 3 go & A7 SRE K Z T 070UR e 1 B 5 T v I 2R K 2

TERE /K2R BN T e R A R I 26 F T, ORK TR BE % BHLIR IR VD E NVE /K28 8. B D 7E TS OROK A 1
BUF A FEARES A DITIN GEE /K #5288 it & ] i U E K 2% L 3RO T3 T I e VP 78 0.009 7 g5
MAEA PROKFIIE DL, AL EARAS 9 DITTY GEE/K #5288 F0 - 4982800 5 FAHRD BV &= 0. BT AE
K #% HKFUE BRI BE S A RO R IR Y . R b, AG H T ML I6 45 1R

IR ] DL Y i T A /K 2R 403 - P SR R e R T vb b
2.5 EKEPRERXEKSFATRVEESNE M

W SR | B R E K B A E L VBRI 5 R K S 2 T AR K 7R 6 7 AT LU, R BAE R — E
BB B KRR E S ARG EERIEL. Flin, f£R S F, #EKBFEAS d, L FEAS A
GIDTS1 (it & ] I 20 /K 8% < B HE /K B~ 170 mL 2038 -+ L ER YR BN 16 VO A B e v &5 0.02 g;
M HEK ARG 9 3 d, b ERARAS 4 DITIN CGEE /K 28 28 84 L B R /K & T 3SR RN IR VR 20 A R0 1) P9 356
PRV EN0.009 7 g HEKIEFG NS d R KES A TRV S 2 KRR 3 d i 2.06 f5. A3, 7EH Y+
o, A BAE AL 0 45 SR, RUPE [F)— VEME X BU 26 A0 T FE /K TR B K B 5 47 R R 8 B BB LG
3 % iR

Dy A U =0 K #5 HH /K FLAI B B N A7 AE SR IR Ve FEHE ZE I . AN K AL 3 AN B3 ZE 1 B o L
Bl % , N 26.7% s Ik X FEZK 2% PSR BEAT I , R B 70 43 A B4R rp 7E /K 88t K LI P 0 BT, 5 # 2D
TR AT A T DLt P i, BENHE K 2% Y T

2)VE K B8 A T - HE SR X HE /K 2% SR IRR IS R 2 . TR M K B B R R Ve [ RE T T
b= R ) € AN R N w7 e S ) WS QS B 7 N2/ S e 110 ] e W ) A o
KNIV s EKIRAELLIE LR L) LR 25 5 B 87 R R A O, RE K A8 AE 2033 L R i e b &
REP PR 1.12~1.76 1%,

3D FEE 7 30 CHLURFE 7K & JREIR VKBS0 FRE 7K TR] ) %o WE 7K 28 6 R MR TR B2 1) W 38 o PRV BE /K /N TR RE /K
PN ERIRIL EIR L , HE K S IR HE K B4 170 mL R 38 v0 & 72 250 mL (1) 1.61~2.94 % ; ETR IR B0 2 14 E
IK A RV VD B 2, HEWE IR EUN 16 IR IFI PR YE VD B A 8 IR 1) 3.48~5.41 % , HE/K 2% N3 B T Sf R 1T 51 A2 1)
VeV i, B I ] 3K R AR R BRI 2 TR R R R 26 A T /K (1 B P2 5 4 R IR A I L

LRI T IS I E /K 2% B IR 8 RS2 3 35 o ER/K T BB A 25 BH B 8 0 13E N HE 7K 38 N 38, TR I T
TRAKFTRE K 25 7, FE P90 A H IR A7 R R B B 52

BAVRFE K 2 /NTE K B8 N RV VD B 2 M 45 5 TR ST 7o 45 AN , 3 B IR AR ik
(1 1 AN K 28 5 T A7 I IR IE AN [, BIF 70 Hh S8 T BROK RIS N 0 N 258 Rt — 25 20 it , WHE AT 38 K B[R] 1)
VEK 38 SRR YR I DA Rt — B gt . nT DO IR AR 6 45 SR A T S bR E P A R, B4 T 38— 2B I BIE
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Influencing Factors of Negative Pressure Suction for Mud in
Subsurface Drip Irrigation Emitter

GUO Pan, ZHANG Yijie, SONG Shiyu, YANG Haolin , YANG Zhenjie, XUE Xiang, YU Yang

(College of Mechanical and Electrical Engineering, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In order to explore the influencing factors of negative pressure suction for mud of emitter under the
SDI system, the influencing laws of the 6 factors, includory soil type, single irrigation amount, irrigation times,
emitter type, water retaining agent and irrigation interval, were studied by contrast test. The results indicated that,
(Dnegative pressure suction for mud and blocking condition were in existence both in the external and internal of
water outlet of adjustable flow emitter. Three external water outlets were blocked with the largest ratio of 26.7%.
The sediment distribution was mainly concentrated in the vicinity of the medial emitter outlets; very little part of
the sediment even crossed the inner convex edge into the inner ring of the emitter. @The ability of resisting nega-
tive pressure suction for mud of emitter in pressure compensating emitter was stronger than that of the flow ad-
justable emitter. No sediment was found in the external and internal water outlets of pressure compensating emit-
ters, while some sediment was found in the external and internal water outlets of adjustable flow emitters. The
negative pressure suction for mud was more prone to red soil than sand soil. The amount of internal sediment of
emitter in red soil were 1.12~1.76 times than that of the amount in sand soil. @ The effect of irrigation methods
(the amount of single irrigation, irrigation times, and irrigation interval) on negative pressure suction for mud of
emitter was significant. The emitters with small internal single irrigation amount had a bigger amount of sedi-
ment. The amount of internal sediment in 170 mL single irrigation were 1.61~2.94 times than the amount in 250
mL. Irrigation times were directly proportional to the amount of negative pressure for mud. The amount of inter-
nal sediment for the 16 times of irrigation were 3.48~5.41 times than the amount in 8 times. Under the condition
of the same irrigation times, the length of irrigation interval was directly proportional to the amount of negative
pressure for mud. @ There was no negative pressure sucking mud in the emitter with water retaining agent. This
paper provides a theoretical basis for the development of the irrigation device with the performance of good anti-
negative-pressure-suction for mud of emitter.

Key words: SDI; negative pressure suction for mud; internal sediment amount; irrigation interval
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