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1.Water storage bucket 2.Mixer 3.Return pipe 4.Three-phase asynchronous
motor 5.Dynamic pressure converter 6.Pressure regulating valve 7.Main
valve 8.Remote pressure gauge 9.PVC thread plug 10.Capillary tube
11.Irrigation device 12.PVC tube 13.Muddy water collection bucket
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Fig.1  Design drawing of test device platform
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Note: W is flow channel width, mm; L is wall thickness, mm; «a is flow channel
angle, (°); H is tooth height, mm.
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Fig.2  Flow channel structure parameters
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Table 1  Test combinations of test factors with sine wave
[F& Factors 455 Results
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TR (D st e s o .
Test . (B) (D) Mediansize ~ Median
Amplitude " (O) . Normal . .
No. Period Basic water . ofdischarged size of
/m Blank operating . :
/s pressure/m . sediment  sediments
times
/um /um
Tl 2 1 1 4 15 7.32 24.16
T2 2 2 2 6 6 8.11 22.04
T3 2 4 3 8 16 8.85 20.31
T4 4 1 2 8 9 7.51 22.73
T5 4 2 3 4 6 7.93 22.31
T6 4 4 1 6 13 8.74 20.69
T7 6 1 3 6 7 7.06 22.83
T8 6 2 1 8 8 8.37 21.56
T9 6 4 2 4 13 8.65 21.04
5
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Fig. 3 Sinusoidal pressure diagram (T1 as an example)
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b. Uniformity coefficient change of irrigation
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Fig.4  The change processes of relative flow rate and uniformity
coefficient of irrigation in test with muddy water
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T1. T5. T9; #H2: T2. T6. T7; #H3: T3. T4. T8) ,
BT, S IE LB SN AS 7 IE 8 TAE R EY
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B SEGAL N A . WK SR E C, K E, T3 (A
4 s, ZEAEKE 8 my PR 2 m) KIS R EBEIER
TAERBARACAIN B 22, S K T BRI 4%, 5158
We) R, RE A B AR A R IR 4 E /K 2 50 B AR AR
BOR, Ui S AR T AR T A 2
2.2 ESKHELRIS FE KRR EUR IS RIAZ S 4

® 2 NEE K ICRMAFIEZ S BA SRS T
KRRV ) Do Dson Doo HIFIIME . HIZEW S, 1H
JEANTESZBEARA T Dyo HISFIAME ST A4 120 2.67 pm;
Dso HISF3ME 53 314 6.04. 8.06 um; Doy HI-FIME 5 51l 9
11.99. 1530 um; #AEL/NT 20 um. BLEHRLAZ/NT
0.02 mm FIYRIDA G iE BB 2, HTEETERE RITF. MIARXS T
TEHRES, ESZHOIRES NI Dios Dsos Doy “FHME 5 5l
55.06%- 25.06%. 21.63% . UM IEZW AN E I EAF]
TRV HEH FIE o Ferh Dy BIELAE IE5 I Hs Iy FIE S P A
IEJPRAE T ZIE W, WHRARTEEAE 20 um DL
I, RARHEEE 20 pm KIPRIDAEIESZBE NS K PR T A
Gy KD, SRR G SEF B
R2 OEFHEBFREURS ERRIE (D)) « PERIE (Dso)

TBRKIE (Do) ¥ME

Table 2 Mean of upper, median and lower particle sizes (D, Dso
and Dy) of the sediment discharged and deposited by the dropper

mm
-y He 987> Discharged sediments  JFRJE#> Sediments
R Tests
Dy Dso Dy Dy Dso Dy
HEESH 4m 1.03 5.84 11.32 7.50 25.68 56.84
R
6m 1.26 6.03 12.06 7.58 25.12 51.28
Constant
pressure test 8 m 1.32 6.24 12.58 7.61 2434 50.27
Tl 2.01 7.32 14.52 8.53 24.16 4721
T2 2.65 8.11 15.23 7.94 22.04 4395
T3 3.62 8.85 16.25 7.62 20.31 38.21
1E5Z9% T4 2.13 7.51 14.79 8.24 2273 44.89
AT 174
. 5 TS 2.51 7.93 15.07 8.2 2231 44.76
Sine wave
test T6 3.23 8.74 16.03 7.54 20.69 39.81
T7 2.05 7.06 14.28 8.06 22.83 4593
T8 2.85 8.37 15.62 7.86 21.56 41.96
T9 3.01 8.65 15.87 771 21.04 40.52
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T Dy PP EME BN 7.56< 7.97 um; Do (K-8 53 5]
N 25.05+ 21.69 um; Doy 358 7374 52.80+ 43.03 um;
PP JJIRZS T Do ¥EIIAE 10 um LR, H Z#HAHZE
AR INFIRLYE D AR IR AT BV T K JURL I v 1) 28 il
YER . 24Yvh BAHRFIN 50%%5] 90%, WP E JPIRE T
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Hont IE 8 TAE B 1 825 v, X =47 5 Z i 5,
BRESHI) FAE, WE 4 fin. FAARKEVMEIKCH
JARA MR FEARRKE . oA B AR IR TAE IR BRI
ME7E 0.05 ZKF T A2 R, MR AL K e AE B A KT
TNHAEZE, WTEEE T TR S bE R 200 v
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G AETE R
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WFRPHEIMN S, R A HAFRAE B
R e AN A XS EAF AR ST, b IE 523 3 Fh
SHOF B HEH BBV R Dso B IEZN, 113 3 s
MEHTE HHEH IRV Dso HZE R BOKEN/N R JE A 5
R 4. BlE. sz i K2 1, s
SO f N o B R IR0, HEHR YYD I Dso B i
R, AR H TRV RS K, AR B R
1 R b Bl KL IR 2038 ) R % B8 K I DR HE A
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U /INBE A RE S RE 1A BB A U FEAOR . i b
BRI, BAENRAEHN 48D, BIEIEN 2 m. Y]
N4 s ZAKED 8 m i, FEHHEYD Dso HIE B
Ko W 1 R0y 8.85 um, EAF|F ARV E T
TiE. HEHIEIDI Dso BT Z 0 Hrai R IR 4. WK 4 7]
A R TRYD Dso [/ FAE BRBIMR IO A FE A
IS~ PR o v S AR S M A A S 2 KT T i 7 s
APMETE IR 2, R EIIRHE ) Dso (B
BROK, AR AR R S AN 23
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Table 3 Range analysis of muddy water test with sine wave
TR HetHeW Ds

S Discharged sediment
Normal operating times
P s Dsy/um

Am B/s C Dm Am Bs C Dm Am Bs C Dm

K 37 31 36 34 24.28 21.89 24.43 23.90 66.51 69.72 66.41 67.51

K 28 20 28 26 24.18 24.41 24.27 23.91 65.73 65.91 65.81 65.56

K 28 42 29 33 24.08 26.24 23.84 24.73 65.43 62.04 65.45 64.60

4] 12.3310.3312.0011.33 8.09 7.30 8.14 7.97 22.1723.2422.1422.50

fa 9.33 6.67 9.33 8.67 8.06 8.14 8.09 797 21.9121.9721.9421.85

ks 9.33 14.00 9.67 11.00 8.03 8.75 7.95 825 21.8120.6821.8221.53

R 3.00 733 2.67 2.66 0.07 145 020 028 036 2.56 0.32 0.97

W KO ISR IO R kO K MEAREME: R ANE. TH.

Note: K is the sum of the cells that meet the requirements; & is the arithmetic
mean value of K; R is range. Same as below.

*4 FENHER

Table 4 Variance analysis results

TRELD Dso

i
fiibs Sediments Dsy/um

Indexes

Joge T3 2R B ZEFIT A A %175
fatbr F1E
Sources of Sum of squares Degrees of Mean
Indexes . o F value
variance of deviation freedom  square
8 TR A 18 2 9.00 1.42
Normal B 80.67 2 40.33  6.37*
operating c 12.67 2 6.33
times D 12.67 2 633 1.00
- A 0.01 2 0.00 0.11
FFHIVET Dso B 3.18 2 159 51.24%*
Sediment
discharge Dso C 0.06 2 0.03
D 0.15 2 0.08 2.44
o 4 021 2 0.10 132
WBAVED Dso B 9.83 2 492 62.70%*
Sediments
D C 0.16 2 0.08
50
D 1.47 2 0.73  9.35%

H: Foos=5.14; Foo=10.9; *FRTE 0.05 APREMTRE; **FRIE 0.01
SR RTEAN

Note: Foos = 5.14; Foo1 = 10.9; * indicates significant influence at the level of
0.05; ** indicates significant influence at the level of 0.01.

M 3 AT LAE H, ARV Dso (I 2 R K/ K
DO FERK S . BOEATEF . B R IR i,
TRV Dso (HIZ TR/, HARIE BEROK, Be Atk &
R MRS (1) A% Ak i 35 5 ) 3 — B30 Ui B IR 520K 30 7 TR 7R
BT, WEIZHIG K, KRB G 58, i i X
HIPEVy, ¥ I B X, FE0T LUK AR K KR4 T
VO HEHIE o WA VD Dso fELBR /)N, i B AELE A TR
YO RRLRLAT R /N, 7K 2 A ORLAR Ve Vb I i o iy DA
K AB BN, 38 N ORI e vb B ZERE FE Bk /), R Sk 1% 2E
BRI, KA BN i dE JE RO, DR AR 38 o A A
RHEN AsB;D;, BIEIEN 6 m. WA 4 s. FEREK
JEA 8 m N, WAREYY Dso fH /N, BRI AR e Sl K
WURLYE VD 75 B R 22 206 N e R PR B2 i HE H e, FRAK T
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WEERE, R T HERRIE R EE . BRI
Dso 7 Z e RanE 4 fis. mRTH, W
W Dso (B FAEEH KRB/ IR LK PR, Hd
JHHAAE 0.01 F10.05 7K-F 3453 o FEAEZKELE 0.05 7K-F
NEFE, BIEEPKE T RE . R R
W Dso (BRI K, HERKERZ, WIREHARE.
2.4 EEEISKERAELNEESES RS
ESZPE B A K IEAE N — P sk K, BEEE T 5L PR
TAEMIERAE ST, BB LRIE B R MIE SR . X IE
W LAERE HERYRY) Dsoff WERY DsofH 3 Meats
HATER GV, LR VP E R M 20 S 8 FH 75 A Sebit
HEFEWI R, ATT45 12BN AS e 77 RE B R B A0 T Sk
3%, WmbRE, HERERY, GRTFIEZkE)
AIKERIHET A o MR AR BT & AN 4845 I DAL E,
BRN LRI EEVEME, R 5 Fim. WLUEH T3 1)
AP EE RN 1.08, NETAERE PRI, WEs
P AT ZE DM, Ik 6 Fin, BHKRMAE N
A\BD; B T3, BRI 4 s, JEAH/KE 8 my JilE 2 m.
F A, IEE TAERECN 16 IR, 1 F 5 i Af B HAth 1E
AR IS AN T 43.75%

x5 HEEHREETIER
Table 5 Comprehensive scoring results of test indicators
FrEA6{E Normalized value

RORE s — e— RE VP
fr'\_L N M J‘.ET%'I{/I’&(@'Z He PRV Dsy Iﬁé\}ﬂ‘()ljﬁ///l\ Dsg Comprehensive
est No. Normal Discharged Sediments score
operating times sediment Dsg Dso
1 0.9 0.15 1.0 0.80
2 0 0.59 0.45 0.03
3 1 1.00 0 1.08
4 0.3 0.25 0.63 0.27
5 0 0.49 0.52 0.02
6 0.7 0.94 0.10 0.78
7 0.1 0 0.65 0.04
8 0.2 0.73 0.32 0.25
9 0.7 0.89 0.19 0.76

®o LZATFNERENNT

Table 6 Range analysis of comprehensive score values

FE 5 Indexes A B C D
K 1.92 1.11 1.83 1.58
K 1.06 0.31 1.07 0.85
K3 1.06 2.62 1.14 1.60
ky 0.64 0.37 0.61 0.53
k> 0.35 0.10 0.36 0.28
ks 0.35 0.87 0.38 0.53
R 0.28 0.77 0.26 0.25

3 W i

3.1 EESESNELRENE

Bl da A A B IR R At KO R 46 AH X I B
IR, SHERRWTE: fEEKEMET, HERSHEE
TAERE IR, XA R TN . 43 61 8 m R JjKk
THAERHR R N 1.04, 1.02. 0.96, BEEE ST e,
VEIK IR B EIE A 29.37. 25.41 L/, AHFEE 7 EITEK
ELIENE A 30.81. 35.05 L/he ARAE AN & 1 2 2,

FEVEKFATT, BEE AR MG K, BEK & i 2 1Y
Ko MR ITAEE IR s KRB R K, T KR
(T SRR P Sz K T2 K B P 3G I 52, i A A [5 )
BEOR, BAMXR RS 2PN EES . B IR T
PRGN, HE KA IE e Vb UURR ) SRR RN 3
TR PRk R 22 1. IR A Ay E K RS R K )
=, A DLELUM S BN R S OKRE ST, B TR
TR iR R S AR AL, HIBFEREEA
R, BRI R VD FE SN R A g, T
TAEIS AT A4, T UCRE AR SR I AR X S L
R ERES, BeFhI% 98 BA — & M BEHLAE A SR LR
ENAIENRKRESEINGERL, REA R = UE P
FERE I, EARHE R BRI EATE FUE RO TR, R
FEFUE 725 AL P A BER X, T R LU,
Rt 5 A5 BEAR TR, SRS T AT R T e b 1 s Hk
WP AR ES TR, ISR 3 AMSEChIER T
TEREL YYD Dsos TARRVEYD Dso HISAM ) 557 ¥ 52
o EIESZP AN ST, KRB AR, K
WEsN, RN RKAEMDEGMAL, FEN DTS
AW A, PV BRLET 2SN IARETERE, BRI
FEYCPERL R 2 32 B s s sh el iz 3, FEaMFEIR T
Jevb ORL TR, TR BREEHUR T IE LB K 7T 3
NSHWE . RWIBEIIRER BB RAHER R, S8R
JerbEIF T K, KRN ZE BB RELERFEY) B M AL,
HER SRV s A R, ArEsh, ArE.
BN Z I F A ER R By, KR R A
B2y UKL RN IRE 45 0 B &I F1 . TR vb AE KR
EHTTigsh, R r e & 2K RE R, 1R
SEA MR EE R AR, HoKR R R e R
VB E R L RIEg) . TRV TARME, BA
KA RS, Bribsh BAaREHLeE, e KE s
Jeb I B0 2 A1 3 15 068 1 5% J M0 — P ik o
3.2 mhSENXEIHLIRID BN

SO R TRYY Dso (HEAT AT 5E: BB,
Hevb Dso (E#N, BI AR AR R A KBURL YYD AR HE L AE
VI R 2 /N KRR LI A PRI REE B AIROK R
AmAE e 0. EIECIR HH e IR B WO, EK AR A
IR AR, RIRAEEEIRES, i 2E R RE T T %
DAL e s BT A e 28 BRS04 el N, ST
NI R — 8. ST V2 K 3o ¥/ v Skt PO 8
WHHATRIEE T, A5 1 RIRJEV /N T 0.03 mm R0k
TRARRN, BEAEHAPE, HFER SRR, 58K
BBCR TR AR, (HRAE B R SR AT, 28K
G AT RIS s BB 452 LUk v K 2
FEXF B, A S =38 A i e U e e, S HUS IR
SEB AP BB JEIRENE, B CFD MARIR
VBT, B AR A TR S K Sk
KA FUBIBR A, 7 Hr s Uk 5% 10 BUR
VIR &b BRI RN, 15 1B 526 T A R BURE
FARX KA B GO AN A, Rid209 20 pm B,
T BV S N A BT . A PR T
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KiA2/NT 0.031 mm VEIK, ERBARHE A1 &b & A
N, KBNS ORI A ), RO 2B E A AR X
B, 5 Gy T RCEK 1 1 SRk L5 4 1 B THD AH 286 &5 12 1
B, fERSEJIREWEZMT, KES) S Bk
PR R EY, HRAEAR G SRR 4, S5 Bk
U, PRI IE ZERR BE AN . A SORALTE A e
BARHEAT 8T, HEHR RV BIRARE /N T 20 um, F2AE %
S 00 SR IR AT B TR F I B AR ORI, 4 £
BRHAN KBS FEEAEH, KanmAnyy, ik
Wt B UK Z B HIRF R SRR, A
SO AT )72 P U VIR B T 2R B, 2R S0 A DA B
Fr AR R R B AR B, RIS DOA TR
TIB RSN R R DU RS EAR, NS
BT AW BT A AN AT 2 R

3.3 EIEENF LR B

T BN RE KT 50 um B, BEEE BRI E
BMBER, HEKEAS R B AW K. R
JUTHR K42 KT 0.05 mm FERL T B O TTARE
WIE, SEIE RIS R R R ARSI IE IR A
PP FATRAR T, RIVERRE TR RLAE Dy
KT 50 um, APEJRIDRIAR D N A X BT I R
B/NTF 20 umy 20~50 um. FAEKT 50 um. HEARES
TRAE KT 50 um (URVDUTRRTERUIE PI AN R A £ Rl)
NKFRLIE VS, WA ] RE ST /NFURLIE Vb R D ZL5EE
P e 760 A e ep b A A58, 78 LT B B Ak 2w
AN FOE IAE R, BTRUBRL T R4S 50 pwm (5
i) . IE5ZYEENAS i A O i bt VR o, K
MEBNBNAEEN, BRAEH > KRR RURLIE B 5 2644,
M BRAR S ZERR S . B RLAR 3G K, YRR AEUTR
RESIER, KT 50 wm [IVDRL, GRS R0 N SUm=)
PIPRARERR, 5 B0 A I B AR, 7 2 v IR O
Z AR R AR, Bha R a7k M 2 s Ve I #oi,
AERT-1E 8 B8 A5 84 B0 RO [B) PRI B AR g, & B
FEM LB . XIS 3 Bl 2 10 USSR 12 A
0.031~<0.038 mm, WFLE R SR AEE—EMESR, 7]
REJR DR A SO B e VeV B AR . Bkl Bk b
Lo, HoRA T A LG S AR F B, Wi A
3 125 pm GHEPIAE L, Je b kiie 25 EYE DN <0.125 mm,
RIPPEIP RLARHEAT 73 9 8 57K, HARSCIRER &b
BHEFEE (5 gL, DIEZESHAE MR KT,
IR LS A — @ FE R E R T RS2 Bh A IR S0 Sk A
TRV B I .

TESEPRFERR AR, FREOK R 3R 15 Rt R A0 2E,
FPEEZE S NNEL . AR2EREYIE5E 3 RS, Wsish g
T SRR KR 225 U8 5 R/ INREAR ORI A LRt N
FEOKZE BN, PRI B E R, —
THOL T RATER R ORI FE R =, B EE ZE ) 2 b ™ =
B2, (2 S — W FR VA AR E T K DR R Ak 2 A
LG IR T AN HEGTE 5 RS, S8 L, 7K 5
BT R S 5 R A R RS T
MPIBIIEIE, FREB K IINEV IR T AR, X0k 23E

VER BISEMA, 78 R TZ0 B S FME RS Nk i
FEMITEm, P RRENLE R, AR ST H IS . ASCAR
TETZ3 i A 7 45 AN g R TR 1R B B 254
RoF, R EZMES RS, FRera i,
3.4 WMESTRMBAEREE

MY ZE o BTl 19, T 1EH TAERES IS4
HEN ABsD,, STHEHBVEY Dso FIRFRIETS Dso AR HY
SR G 57 N A\BsDs T AsByDs, it —DARYE SR & VF 5
PSR AT LR G 0T, ATRIRIRAL AN A41BsDsy. R
TR B A &R FUE, W ReJE A S HUKF
B AN R 2R TR ) 22 BAE A o 76 BT NI 98 3% 30 RO 1 1)
T Y L A A S AT SRR K, — AN RS2 E T
“ANSHEEETE M, = AR, AR 2
JE VR R8RS 26, 2R G B EIE T 3R AK R
S5EMPEEAKT LR, 1E%W TERECE KR ZE 59
g REIRTH R 22 5 B K R IR ZE — 2 HEH e
W Dsy T BN IR ZE R T PR AR 2, BB R A )58 B
TEH AT Bg 2 X s LA & IR B — e e . 5 S 41 1)
W28 KT HAdL A PR 2 AR 22, T 984 A T 22086 g A
RIEZHAEN, REARRA USRI AELEA T ZBE 1
RREZHAERN, AT, Sk 22 K T HE e 5

(k= , IXA]REUE I &R R3S TAE TS — e 520 .
4 g ®

ZCCAIESZIE BN TR ISR . e FEatK A
IR ZR, PRV KBRS RS, HFRVEK &M T IR
WA RIS HOS AR S iE R E R, 25 SRR

D IEZBEANEE S ESH, S X IR TIE
UE HEH VR VD R B YD B R AR S e 2 3, {H Al
IKEFIP IR AN B3, SAEHA N T3 (4, bl
KIE 8 my #ilE 2 m) B, IEHEM 16 Ik, f#H %A
Eb Al IE 5% 9% sh A& R IS BAA AN T 43.75%. BEAT,
1E 52 R Eh A R 7 RE LU M AR T 1R S P ZE Tk AE

2) IESZIESNAS K T I BRI & B e AR R TR
B TR R, BIEZBEAIEE S NSk IER TAER
B 5 v T 2K AR R R RS, MRS58 37.50% .

3) XfHEE )5 IR AN AS R Sk R e v
oL, sh&EIHEE R EIRKE, R ERE. TR
KRN, AR T AFER AL vk,
1 R AS B REAR S R BRI YE VD TE IR TE PN I TIE

BN S35 A R 1 Aae S, B A
(AR T IESZIE NS IR 77, IR 15 s AR A a3 i & 4
L RIAIAR sl 1A Aids, [Rltk, A K I{EIA T
Fefith B S SI. 7E TR S B R R, TS FIR, 3
BRI BIER G E IE5Z 36T, SH0 B A SO A3 2 1)
BESHUE AW 4s. HEMKE 8m. JiE2m) , AP
AT AR RS (1) 1TE 5% 3% e 77 8 FH 21 s2 B
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Anti-clogging performance of labyrinth emitters improved by sinusoidal
wave dynamic water pressure

Yu Liming!, Chi Xiaoqging?, Liu Kehan?, Li Na'*, Wang Dan?, Shao Shegang®, Cui Ningbo*

(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China; 2. State Key
Laboratory of Eco-Hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, China; 3. Research
Institute of Highway Ministry of Transport, Beijing 100088, China; 4. State Key Laboratory of Hydraulics and Mountain River Engineering,
College of Water Resource and Hydropower, Sichuan University, Chengdu 610065, China)

Abstract: Drip irrigation technology is one of the effective methods to solve the shortage of irrigation water source in arid and
semi-arid areas. The emitter is the core of drip irrigation system, but the blockage of emitter hinders the development of drip
irrigation technology. The sinusoidal dynamic pressure mode is expected to improve the anti-clogging performance of the
emitters. This objective of this study was to clarify the influence of the combination of parameters of sinusoidal dynamic
pressure on the outflow flow of trapezoidal labyrinth channel under muddy water condition. The sine wave dynamic pressure
cycle parameters included amplitude, period and basic water pressure. The three factors with three levels each were designed
by orthogonal design method. Based on previous studies and experience, the amplitude levels were designed including 2, 4 and
6 m considering the requirements of low pressure irrigation and avoiding negative pressure. The period levels were 1, 2, and
4 s. The three basic water pressures were 4, 6 and 8 m. A total of nine muddy water tests were carried out by using the method
of periodic intermittent irrigation test. The muddy water concentration was 5 g/L. Meanwhile, tests with constant dynamic
water pressures (4, 6 and 8 m) were also done in order to make a comparison with tests with the sine wave dynamic pressure mode.
The measured and calculated indexes included the normal operating time, median size, low and upper particle sizes discharged
from emitters and in the sediments of emitters. Range and variance analysis were used for data analysis. The results showed that
the period was the only factor that could significantly affect the normal operating times, median size from discharged sediment
and sediment deposition. The normal operating times of sinusoidal dynamic pressure under the water pressures (4, 6 and 8 m head)
was 63.64%, 12.50% and 36.36%, more than that under the same constant pressure. The former had an average increase of
37.50%. Compared with the constant water pressure, the sinusoidal dynamic pressure was beneficial to the passage of sediments
with different particle sizes. The upper limit, median, and low limit of particle sizes of discharged sediment were increased. Under
the constant pressure, the large sediment particle size could easily deposit in the flow channel. When the sinusoidal wave period
was 4 s, the amplitude was 2 m, and the basic water pressure was 8 m, the flow turbulence effect was the strongest, and the life of
the emitter was the longest. Three different optimal results were obtained by range analysis for the three indexes. By a
comprehensive score method with an entropy weight method, comprehensive score for each test was obtained. The range analysis
of comprehensive scores showed that the optimal parameters were the combination with period 4 s, basic water pressure 8§ m, and
wave amplitude 2 m. Under the optimal conditions, the emitter could normally work for 16 times, which was 43.75% higher than
the others. At this condition, the sinusoidal dynamic pressure can improve the anti-clogging performance of the emitter.
Keywords: irrigation; pressure; sediments; emitters; sine wave; period; normal operating times; particle size
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