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Study on hydraulic performance and anti-clogging
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Abstract; To explore the hydraulic performance and anti-clog performance of pressure compensating emitters,
the hydraulic performance of 11 types of inlet pressures (50~350 kPa) and the anti-clog performance of three dif-
ferent concentrations of muddy water (3, 5 g+ L " and 7 g - L™") were tested with the pressure compensated emit-
ters produced by Huawei Water Saving Irrigation Corp., Ltd. The results showed that under the combined action of
pressure compensation shrapnel structure and circular labyrinth runner structure, the uniformity was high pressure
compensation, the flow rate index was 0.006, the compensation interval was 110~350 kPa, and the starting pres-
sure was 50 kPa. The relative flow rate decreased with the increase of irrigation times. The clogging rate of the filler
increased with the increase in the number of irrigations. After 40 irrigations, 3, 5, 7 g -+ L™'under the condition of
muddy water, the blockage rate of the filler reached 20.8%, 29.2% and 52.1%, respectively. The anti-blocking
performance of the filler gradually decreased with the increase of the muddy water concentration. When the sediment
concentration was 5 g - L™ and 7 g - L', the clogging rate increased significantly. When the sediment concentra-
tion was 3 g - L', the anti-clogging performance was good, and the effective use time was extended by 29.73% to

41.89%. The research results provide a meaningful reference for application of pressure compensation fillers in prac-
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tical engineering.
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gation times
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Fig.1  Structure of pressure compensating emitter
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Table 1 ~ Main characteristic parameters of

pressure compensating emitters
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Table 2 Relationship between emitter relative flow Q, and
irrigation uniformity C, during emitter drip irrigation

T Q,59C, KHERX

Capillary Relationship between Q, and C, R
1 C,=0.0048 Q0,3 -1.5611 Q,>+167.9 Q,-5889.8 0.9931
2 €,=0.0015 Q,3-0.5335 Q,>+61.797 (,-2243.1 0.9629
3 C,=0.0039 Q,>-1.2647 Q,>+135.66 Q,-4719.1 0.9948
4 C,=-0.0028 Q,%+0.7201 (,2-59.999 Q,+1696 0.9971
5 C,=0.0026 Q,°-0.8998 Q,%+101.36 Q,—3659.3 0.9490
6 C,=-0.0011 Q,%+0.259 Q,>-17.127 ,+369.76 0.9902

SRR R K R 2 XFC, MO T ELA K
W, ZEHFE ZIRREOCR (RP>0.9) , £ 2k 2
43514 0.81.,2.71 ,0.88 .2.34 .3.50 ,0.67,
2.4 EESHEKBHBRDRZESH

7 B8 T 3 FAFEREE KRG HEBE S5
KR B YD D10 ( RIPHRLEE S A A 43 GA 5] 10%
BT B RLAR . AR 26 D25, D50, D75, D90
YIME, W& 7a AFAL FEAR RN K R E R BE DU



SREARAE TR 1AM K AR K T PERE Sk ZEVE RE IR BT 129

%6 0
7
140
(a)
ER=] L T
g5 120
a0 g
— B ]
KRR
=9z 100
225
0D o=
L oa 80r
+ 88 5
] R
> o0 5 R4
2E5 60f 5
ZE 8 254
=R 254
e - 9%
=232 &
5 ag 40r kA
o (2]
£ oo o
< o 254
o 5 £
<0 201 %%
u b
L~ k4
< kX
K
0

3 7
7 K ¥ £ Muddy water concentration/(g * L")
Ob1o

B7 AREREEFEKEER

D25

120

(b)

g & 100 o
> o5
gN= -
# 4o 80F
532 -
LES oof
£5% 40
o w
B 20

0

3 5 7
T /K ¥ £ Muddy water concentration/(g * L")
H D50 BD7s O DYo

D10.D25.D50.D75.D90 ¥J{&

Fig.7 average value of sediment D10, D25, D50, D75 and D90 retained by muddy water with different concentrations

Jevh D10, D25 D50 A1 D75 AE 2 i 17 7K 1k J3E (1) 488
TG R B, D90 ¥4I Bt ¥4 7K e BE e 388 i b T, vk
JEHh 3 g - L7EF, D10, D50, D90 43 5 g 24.89
57.08.96.95um, FLHEEN 7 ¢ + L' D10,D50 43 51IF%
7 30.90% .11.28% , % D90 b T+ T 26.34% , % W]
FEVE 7K HETR v | I8 V0 UL AN 157 b i TG B 32 3, A
b b o L Ak 3 OO, R R S I 45 B4 N U VD
SR 2 2 5 114 MU 23R 18, 3508 908 v KRR Y i i
BBz A IR HERRAE A BN, B 7h AT
AU TE S ) ¥ K Wk BE R B K 2% N U2 ¥ D10, D25,
D50, D75 F1 D90 1y -F #1{H 43l K 14.34,26.63
42.80.66.51 wm i1 85.65 wm , i AE K 2519 40/
VB BB IR UL Y8 VN 5 B 7K T HE T K
i, BETHE K UCESORI v B A 34 I, 7K 2 P s B e V0
b O VA VA A R v K S R A A A
I Al I A A

3 W ®

3.1 ARFEKKEIEDMEEKFEENZ I

JE 7 M T 7K B 0 3 2 M i BV K e R G T
o TR AT , Y 7K e B T e S S b SE 0 AR AR P,
KGR 2 i 20 e, A 00 214 4 K T K TR Y
VD F AR R HE AR, AL T 3 FJe Vb X
TEKARPUIG ZEERE MR, R IEKIKIE R T ¢ -
LA KA E R 3 o - LA E T
58.10% , XIBEZ %t 8 Frkide/NT 0.1 mm BYPR TS
WUk A TR K I, e BT K e B A VR A S i
K GG ZE M EB R, 4 0% W&k
G AL B G Sk b FENL IR BEATBIFST | e B0 40 ke
TRV K e FE G, WE K e 1 SE DR AR AR, HRG Ak
AbBRAINERAE K, X AR T 4 R — 2, UL

eV K HE AN T URE BE 7K I E AT K # 4l
BIPIURLAE AT oo T o8 15 I L ARDRS 259 K
KRG FERE K B . 2210 B 400 Sl VK T T A G
WHTE K 2 TS — AR AR B T | YK 5 04 S
IKEEIERA T AR B, RN ERE)E,
S K AR B 3G AL 0 R B 3K 5 AR W 9 45 SR s
A 25 MR IR A R S h % P 30 18 45 4 22 5 B
0, ARGl FH A 1 2 FROIR 1A 2K B R R ) Ab
UK A, T 20 B0 60 Y %) 2 P00 S s 9 7
PRETEIK A, FL0E 25 4 B — ) YR VD RE W8 DL i i
TEIK A% I FRAR G TE 28 B 0 8 25 0 52 2%, K 1 18
YAS 28 AR I 1 R TR, PR YR IR o O T
AR R R 1T, AT Ot K A% . R L, it o
IRUEL A BE TN LL S FE K TR 2 h B, K i P v
BB AT 14 452 1L 17 R 25 6 K 20 P, PO T I e 452 1
FEVE K A3 I BRI 5 PR K IR YD K A R, 6
WA, B K AR 9E
3.2 EAMEZEKSBHENRESEAKBIEND

ST

ARG Sz R A R X 3L B2 R0 K 35 5 B Y R
RN FEHE K 20 YRR HE /K0 300 T WSk 32 b, 98
IKGEHE , TG VE K 2 0 A o 7 28 R 7K 349 50 B 1
&S] 75% LT, Feng %57 B 58 K BRAEHE K Ay 3
ARXT I AR AN K, B AH X I D,
8 T, X —AR i B S A 5T B R B — 5

0 A X TR K A 8 R X I R ARE K EE )
ATHLE 43, TR I & 5 E /K 39 50 B 2 R 2 4
I AR MO R AN O B RN K 3 AT B R BLE S
G 2R 56 21 B R b 2 K 2 1Y) OF- 2 3 9K
T SR ) [ ) 2 K SR AR LRI/, Li P
A K FTHL T K AE SR 3 E K JRAE 58 T 7S AP



130 T XA 5T

5540 45

TR AR, 2 BUAFDG I 1 A 7K 35050 138 Wil 7K #4514 3%
FERRBE AT B HL A P A K 00 T V&R G X
TR IESY R RS W Aol P b T K A i T 2R 4 5 Ol B
i BV ZE i) AR R ™ B, AR T I B R K X AT
Z L AR TR S AR R [
VR YA K A 0 b 1 W DR A6, & BT S A
i SR A R S A AL B A U R, B AR
L —EMEREX R, X GAMFE LR AN, X
AT RE R AR IS il A E K 28 o0 TR Az T B
ST HP A8 0T Sk o0 38 MR K 28, R
MK 28 X HE K 3850 BE 8 Y e D B (AR
TH K AR AE A TEIE JE 0 v DRAr o A VE R 4 S BB
3.3 BRI RIETEKENEMm

AR B A P9 R K 2% DY BR R VD R AR i
KA 122.49 pm F1 100.87 pm, #E 7K Z8HE R AR <
30.19 pwm AYIRYD i 96.0% , 16 B 1 38 7K 25 3% ZE 1
JE PR T, RIE B 7K rp () U8 v B RN R VDR AR
TR VIRIAE>30.19 wm 7] 38 M K #8345 28, LAH
PR BE VR VD AS BEAR 1y M o K 2RO o, 30k
VPIBRILAE B N B K A58 2 T e A HE R 4
P, AR SCAR SR SR A 4y BORLAR V8 K & 39 1] B v
ORI 7 1, 19 U RL AR <31 o IR X 3% 2E B
B, U X — R bR T R K B 4
Ariz P RS A 5 RChT Y81 P A 3 A BUE A 0Ly
2, RIUBURLAE I T A T4 K 37 4 M e i 1
K, 55 = A U B i HE K 4% & AR s e 1R g
SE S e ) T TR K A S ) R A R R
EIZHL TR R Gk AR TR A R KA B 3
1120 HRMGS g g, (H i TR A Mok
M/ NERY (BRK T SOREF4E) |, 8t g
At ATHME R GE, XSO TARY) — LI AR Sk
W, 5MARG W HUNERLE— 2 R E KK,
PEIEFEGIE . BRI ZAh A0 285 @ T 1828 AU
IKES BRI, — S AR Y I 5 AEVE K S8 0F 11 4b 55 0
AR INICRLIR & — A2, B B A, S BOE K 2%
HIE,

4zt B

1) Fe 3 2 2 7K 7 3 28 4 Bl T2 K e L 14y 3
IO EFE R T 5 ¢ - LT S 2EERE B2 ke,

2)) R T 4z 3CTHE K A5 B0 AR 7 £ I 98 7K U R
SN S e BN 5 AR UL B AR K 2 5 BE AR RS
RN B ARG R, I U TIES M

3) kI b b aCHE K A 9 T B TR VD KA D10,

D50, F1 D90 19 ~F- 41 {E 43 5l &y 14.34 ,42.80 wm Al
85.65 wm, 5 B4 B e YRR A LU/ T 18.95%
~28.87% , HE K45 (1) 3% 2 B R e Vb JUR AH B
flf4E 2R

& % X k.

[1] PEIYT,LIYK, LIUY Z, et al. Eight emitters clogging characteris-
tics and its suitability under on-site reclaimed water drip irrigation[ J].
Irrigation Science, 2014, 32(2) . 141-157.

[2] DEKREL C, VAN DER BURGA MM,RUNIA W T. Drip irrigation e-
mitter clogging in Dutch greenhouses as affected by methane and
organic acids [ J]. Agricultural Water Management, 2003, 60(2):
73-85.

[3]  ARE PR, SEERR LIR ZEIT T IR R BBt [ J ] ARBLALAT
5% ,2004, (2) : 110-111.

DU M, FAN X K, WU P T. Research status and preventive measures
of emitter blockage [ J ]. Journal of Agricultural Mechanization
Research, 2004,(2) : 110-111.

(4] BRE2,BUAFR, BOTHe S5 JEK A N BISIOR B8 Y R 6 PAR T 4
HELIT. U T A2, 2007, 18(5) :589-593.

ZHANG J, WEI G J, ZHAO W H, et al. Analysis of liquid-solid two-
phase flow field in circular channel in emitter[ J ]. China Mechanical
Engineering, 2007, 18(5) ; 589-593.

[5]  ZEB, FEGR) i UAE. & VoK A T K S b ZE IR T
[T HEWEHK 24 ,2010,29(2) :7-10.

JIANG S, FAN X K, YE C H. Experimental study on anti clogging of
emitters under sediment laden water drip irrigation[ J]. Journal of Trri-
gation and Drainage, 2010, 29(2) . 7-10.

[6]  WERHIT A0 2006, S5 AN ) h e A it T 2K = SR K AR e b

FEo3AHLERRITTE ) ] AR, 2021,52(7) :304-312.
YULM, YUX]J, LI N, et al. Sediment distribution mechanism of
labyrinth-channel emitters under different flushing measures [ J ].
Transactions of the Chinese Society for Agricultural Machinery, 2021,
52(7) : 304-312.

(7] SREET A SCA Jevb AR B RO T Sk 3 28 B B NI TR

RN ) ). P AL AP R 22440 ( AR ,2014,42(5)
223-228.
WU Z G, NIU W Q. Influence of sediment composition on clogging of
labyrinth channels emitters and deposition in emitter-pipe[ J ]. Journal
of Northwest A&F University ( Natural Science Edition) , 2014, 42(5) .
223-228.

[8] FEZLL,BRMR BRI 55 ANIRPRIAL & 5 T K AL K B K A3
FERUSOIA T ). B AHL,2019,50(17) :6, 1-2, 14.

DONG A H, ZHANG L, CAL Y H, et al. Effects of muddy water with
different sticky particle content on blockage of microporous ceramic
filler[ J]. South Agricltural Machinery, 2019, 50(17) : 6, 1-2, 14.

[97  AESZMG, SRHTIHE AR T IALRT 2K 53 Sk it i S HE K 44 5] BE 1) S )

(1] T RIS, 2015,33(1) 1 142-145.
DU L P, ZHANG X Y. Effects of fertilization on flow rate and
irrigation uniformity of labyrinth dripper under low pressure[ J]. Agri-
cultural Research in the Arid Areas, 2015, 33(1) . 142-145.

[10]  SiIGEAR, THE, ShoR¥s 45 BT K IONE S 7K BT K f 3 2E 1Y

ML) ] R ALATST, 2016,34(2) :258-264.



56

SREARAE TR 1AM K AR K T PERE Sk ZEVE RE IR BT 131

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

ZHANG X J, YUJ, MATL, et al. Effect of water quality on drip ir-
rigation and irrigation blockage after Yellow River water precipitation
[J]. Agricultural Research in the Arid Areas, 2016, 34(2) . 258-264.
NG, XUEAS e AR B B T AMERE K SRS ZE PR RE G
WHFELJ ] HEBEHEZK 7412, 2015,34(S1) :92-96.

SUN B S, LIU Z J, HAN W S. Experimental study on anti clogging
performance of variable gap pressure compensated emitters [ J ].
Journal of Irrigation and Drainage, 2015, 34(S1) . 92-96.

TR A A, P/ A5 AL T DU ZEVERETFE (1] BT
ik 241, 2019,38(1) : 77-82,89.

XULQ,LI'YN, FANGY ], et al. Study on anti blocking perform-
ance of combined drip irrigation pipe[J]. Journal of Trrigation and
Drainage, 2019, 38(1) . 77-82, 89.

AR, 4R34 SRA T, 45 KT R AR RIS R R34 JE 1Y
BIZRICRFIEL T ] AU, 2020,51(3) :287-294.

WEN S L, NIUW Q, WU M L, et al. Dynamic characteristics of dif-
ferent emitters clogging in drip irrigation with muddy water [ J ].
Transactions of the Chinese Society of Agricultural Machinery, 2020,
51(3) : 287-294.

SR, A S SRR AT U SRR R R L T R
()] FEREHK 24, 2009,28(4) :25-27,31.

WANG W E, NIU W Q, HU X T. Study on the design method of a
novel micro-pressure flank maze drip irrigation belt[ J ]. Journal of Ir-
rigation and Drainage, 2009, 28(4) . 25-27, 31.

MY, 1, T30 S S K TR 2 G K AR S A TR VIR 4
FEFTAMAISE R R ITE[ I ] KA1, 2020,51(11) :1372-1382.
HOU P, XIAO Y, WU N Y, et al. Study on the correlation between
structure of water filler in Yellow River drip irrigation system-silt ac-
cumulation-plugging behavior[ J]. Journal of Hydraulic Engineering,
2020, 51(11) . 1372-1382.

WA AR W L, S T K 2k E I E 5 F X e v biE 2l i
S [ 1] AW BB, 2017 ,48(2) :255-261.

YU L M, XU X, YANG Q L, et al. Influence of geometrical parame-
ters of labyrinth passage of drip irrigation emitter on sand movement
[J]. Transactions of the Chinese Society for Agricultural Machinery,
2017, 48(2) : 255-261.

rhie N RN ] [ G i e B A A e Ry , v el e A3
PR 5y 2 BBRITKREBE SRS 26 2 B0 g Sk B i
& :GB/T 19812.2-2017[ S].ALAT . Hh FEARvfE H ittt , 2017.

General Administration of Quality Supervision, Inspection and Quar-
antine of the People’ s Republic of China, Standardization Adminis-
tration of the People’s Republic of China. Plastic equipment for water
saving irrigation-part 2; pressure compensating emitter and emitting
pipe: GB/T 19812. 2-2017 [ S ]. Beijing; Standards Press of
China, 2017.

NAKAYAMA F S, BUCKS D A. Water quality in drip/trickle irriga-
tion: a review| J]. lirigation Science, 1991, 12(4) . 187-192.

A A N B I K 3. SROHE THE K -1 s SL/T 67.1-19%4
[S],1994.

Ministry of Water Resources of the People’ s Republic of China.
Micro-irrigation emitters-drips: SL/T 67.1-1994[ ST, 19%4.

KR AAE2L TR, 45 A M T AR R i 22 R BRI
PERETTSEL) ] 7K HERE, 2015, (11) :33-36,43.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

ZHANG 7 7., ZHU D L, ZHANG L, et al. Study on manufacturing
deviation coefficient and anti blockingperformance of pressure com-

pensated emitters [ J ]. Water Saving Irrigation, 2015, (11): 33-

36, 43.

T Y B P2 0 3R Sk B [ ] 357K HE I8, 2007,
(1):36-37.

WANG D. Development of built-in flat turbulent pressure

compensation dripper[ J]. Water Saving Irrigation, 2007, (1) : 36-37.
POLIK A MK R BORTF SR JR 5 A T e 0 T R LA IR)
T ] T7KHERE, 2000, (3) :19-21.

LI G Y.Advances and problems to be cared in using for pressure e-
qualizing emitters[ J]. Water Saving Irrigation, 2000, (3) ; 19-21.
Anon. Agricultural irrigation equipment - Emitters and emitting pipe -
Specification and test methods: NF U51-513-2010[ S], 2010.

KBk, 223042, ZHOU B4/ NGRS K B R K S8 ZE 1) 5
ML) ] Al TR 2012,28(1) :87-93.

LIU L, NIU W Q, ZHOU B. Effect of fine sediment particle size on
blockage of emitter in labyrinth channel[J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2012, 28( 1) ; 87-93.
A XS IR A KA TR S K ZEH BB 5
[ AU EAR 2022,53(3) :346-356.

NIU W Q, ZHAO X, WANG Z X, et al. Study on mechanism of re-
ducing emitter blockage by magnetization treatment of sediment laden
water[ J ]. Transactions of the Chinese Society of Agricultural Machin-
ery, 2022, 53(3) : 346-356.

ZEAEN, RN, Rl K 5 Rk B MK S B ZE DN R SR
FE[)] PHEIL TR, 2006, (4) :395-398.

LI Z Q, CHEN G, YANG X C. Experimental study on physical
blockage factors of labyrinth emitters caused by muddy water [ J].
Journal of Xi”an University of Technology, 2006, (4) : 395-398.
FENG D, KANG Y H, WAN S Q, et al. Lateral flushing regime for
managing emitter clogging under drip saline
groundwater[ J ]. Trrigation Science, 2017, 35(3) ; 217-225.

LI J, CHEN L, LI Y, etal. Effects of chlorination schemes on

irrigation ~ with

clogging in drip emitters during application of sewage effluent [ J ].
Applied Engineering in Agriculture, 2010, 26(4) . 565-578.

AR S04 I AR JRYRIAR 5 S X B S ZE S [T ).
HEEHUBR TAZEAR,2011,29(6) :547-552.

NIU W Q, LIU L. Effects of particle size and sand content of muddy
cement sand on labyrinth channel blockage[ J ]. Journal of Drainage
and Irrigation Machinery Engineering, 2011, 29(6) ; 547-552.
T, T SO, W SRV TR T AMEE T Sk b ZE M I BB B DT T
()] PUHEAABHE RS2 (FRRIAIR) ,2012,40(4) :217-222.
WANG J, WANG W E, HU X T. Numerical simulation of anti-clog-
ging performance of pressure compensated emitter [ J ]. Journal of
Northwest A&F University (Natural Science Edition), 2012, 40(4) .
217-222.

R0 K 208 A T THRERE K RSB 28T ) ] Al TRy
#%,2004, (1) :80-83.

WU F, FANY S, LI H, et al. Study on clogging of emitters for un-
derground dripirrigation[ J ]. Transactions of the Chinese Society of
Agricultural Engineering, 2004, (1) ; 80-83.



