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Fig.1 Schematic diagram of the micro-pressure filter
circulation system before the pump
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Fig.2 Schematic diagram of water divider type
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Tab.1 Characteristics of the main components of the test system

GER AR KN R
Kt 500 mm>300 mm>600 mm (K x5 <=
I 505/705/915 mm>300 mm>430 mm (K3 &) i R it JE AL 4304 1105, 1582, 2 060 cm®
Iy IKAS L R BRI A Sk 60 mm, HBLK 300 mm, JEEK: 60 mm. 3 Fh oK A X BIFE TSk BB AT B IR o
Powie:d 1 537K 35 1 Sk et — AL A 2T A 2 243 /K 3R 1 Skl e A i 2R e, Ferh KAl 120 mm. %l 40 mm:;
3 B KA AR A IR0 58 5. 20 mm (¥[8 & Beds ifh .
WEREAN H 4% 50 mm
WjEREH A H 4% 50 mm
1.2 g & FAM R Wi Hh2.83%.
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97.83%, <0.1 mmie¥) &t ~3.90%, <0.075 mmie

1.3 I LR farR
TSGR PATHETS IR, R K R A 6 P G A
BEL, SRR ARSI I B EL B R KA1, O
FTITF R RAE F I SR A, VIR TR B VD /KN L D
ARG I ITha L 8, Be 18] 10 5% B K i AT g it
MUK R R, RIS K S R R S VKR, e
R EIE KSR IR, FRERE
TE 3 308 X o B Y 0 O R T AR TE S 8 i A e
. BEAVEKRIRETAR, XHASRE BREATIR VL.
31



FEBLHEK 23] http:/Aww.ggpsxb.com

% 43 &

AW TCRFEKCRIR Ry BIPERy STy
TENPHTERS, 2RI RS SGR27].

100

80 |

40 1

ANTHERARIE VD & EE /%

1 1
10 1 0.1 0.01
ki4%/mm

B3 Ay H
Fig.3 Size distribution of sand samples
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Tab.2 Orthogonal experimental design

R Fl%i{fj KER HPKREN SYE -
Hif/em ity (m*h?) (gL
1 1582 A 7 05 2
2 1582 3M 8 15 1
3 1582 2% 7 1.0 3
4 1105 37 7 2.0 5
5 1105 GEi| 8 2.0 2
6 1582 A 8 1.0 5
7 1582 2% 4 2.0 1
8 2060 A 4 15 5
9 1105 I 6 1.0 1
10 1582 A 4 25 2
11 1105 A 2 05 1
12 2060 I 6 2.0 3
13 1105 Ahn 7 15 4
14 1105 37! 4 05 3
15 1582 17 6 05 5
16 1105 2% 2 25 5
17 2060 17 7 25 1
18 2060 3M 2 1.0 2
19 1582 3M 6 25 4
20 1105 Ahn 8 25 3
21 2060 2% 8 05 4
22 1582 Ahn 2 2.0 4
23 1105 iEi| 4 1.0 4
24 1105 2% 6 15 2
25 1582 184 2 15 3
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Tab.3 Orthogonal test results
ReSHS MEMEERRYem®  SPKEA BOKREmS AT SvEgLY)  EA) P g SN S 7KK R/m

1 1582 A 7 0.5 2 105.6 0.920 0.118
2 1582 37 8 15 1 323.3 0.895 0.155
3 1582 271 7 1.0 3 212.6 0.908 0.135
4 1105 37 7 2.0 5 420.8 0.860 0.198
5 1105 17 8 2.0 2 400.1 0.844 0.268
6 1582 A 8 1.0 5 201.1 0.893 0.152
7 1582 27 4 2.0 1 426.3 0.882 0.126
8 2060 A 4 15 5 309.6 0.891 0.106
9 1105 A 6 1.0 1 199.2 0.863 0.141
10 1582 A 4 25 2 497.4 0.859 0.133
11 1105 Ahn 2 05 1 103.0 0.895 0.046
12 2060 A 6 2.0 3 409.6 0.885 0.139
13 1105 A 7 15 4 293.4 0.847 0.183
14 1105 3 4 05 3 106.8 0.916 0.079
15 1582 13 6 05 5 106.9 0.941 0.116
16 1105 27 2 25 5 500.1 0.844 0.093
17 2060 18 7 25 1 521.4 0.885 0.200
18 2060 3 2 1.0 2 2152 0.930 0.068
19 1582 3R 6 25 4 523.0 0.891 0.182
20 1105 A 8 25 3 4759 0.830 0.251
21 2060 27 8 05 4 107.2 0.956 0.136
22 1582 A 2 2.0 4 404.7 0.866 0.078
23 1105 18 4 1.0 4 205.3 0.895 0.116
24 1105 27 6 15 2 3015 0.855 0.185
25 1582 18 2 15 3 317.5 0.902 0.089
f£ PPR M RE P A3 BIACKHIR . BIDIRE L XFEE AR PPR FNME 5 SEMIE RTJ0, 20 41

SRR 3N HALAR R IS R BE R B p ALY FEAHE A k3R R SENNEL S T EL AR IR 22T 6
iRk (3) —3K (8) Pim. 7 alk&H s KT 10%, Mawb s A I IR AR xR 228
PRI bR O N FIBUEE 2R 48 p ANBOR T AR AAL <10%, HEAT L, 25 DU IR 22 < 10% N & 1% A E

A (1) RIS B R B S, P, 20 ZHAEAREHR AR 70%, TELK 4.
B,= (09053, 02920, 0.1172) , (3 KA i 5 AR AU DAL PPR
o 04134 09105 -0.0009 RS (R 5) o @R AL AR
a; |=1-0.2099 -0.9777 0.0031 |, (4 TR RAXT R ZE N 5.99%, f/MEXTIRZEN
a -0.2770 -0.9609 -0.0003 0.60%; 171 7K Sk 417 2K PN Y fe RAH XS 1% 224 56.99%,
B,= (09831, 0.0490, 0.0572) , (5)  F/MEXIRZEN 2.83%, £ LUHXTiRZE <10% M E
a’\ /-0.0078 0.9999 0.000 04 AN AU R DSOS UR SV E S TR L RSy )
a |=|-0.5884 0.8086 0.0026 |, (6)  100%, 7KKHKTRMAEA 1) G4 FAN 60%, L
a3 0.8712 0.4909 -0.0017 FRIY PPR ST Hvb o RS Ik B8 2505 ) T A 5
B,= (07971, 0.1625, 0.3747) , (T e T ACKIR AR AT R ZE W K, X1 A
ar 0.0833 -0.9965 0.0008 TYASBERS 7K SR A0 R BEAT R B F0E

a |=| 0.0321 09995 -00010], (8
a3 05661 0.8244 0.0026
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Tab.4 Results of regression analysis of PPR model
- KA Im By pilg SIEERE
ST T HERFIRZE % S T AR IR ZE % S T MR IR ZE %
1 0.118 0.123 4.24 105.6 101.3 4.07 0.920 0.920 0.00
2 0.155 0.166 7.10 3233 3137 2.97 0.895 0.887 0.89
3 0.135 0.128 5.19 2126 2105 0.99 0.908 0911 0.33
4 0.198 0.221 11.62 420.9 409.5 2.71 0.860 0.852 0.93
5 0.268 0.241 10.07 400.1 403.4 0.82 0.844 0.838 0.71
6 0.152 0.147 3.29 201.1 204.2 1.54 0.893 0.896 0.34
7 0.126 0.114 9.52 426.3 4104 3.73 0.882 0.874 0.91
8 0.068 0.068 0.00 215.2 213.4 0.84 0.930 0.931 0.11
9 0.141 0.149 5.67 199.2 198.0 0.60 0.863 0.871 0.93
10 0.133 0.141 6.02 497.4 509.2 2.37 0.859 0.860 0.12
11 0.046 0.052 13.04 103.0 106.4 3.30 0.895 0.907 1.34
12 0.139 0.136 2.16 409.6 413.8 1.03 0.885 0.893 0.90
13 0.183 0.190 3.83 293.4 302.6 3.14 0.847 0.855 0.94
14 0.079 0.087 10.13 106.8 105.1 1.59 0.916 0.906 1.09
15 0.116 0.107 7.76 205.3 206.9 0.78 0.895 0.888 0.78
16 0.089 0.077 13.48 3175 3115 1.89 0.902 0.889 1.44
17 0.078 0.090 15.38 404.7 4105 1.43 0.866 0.873 0.81
18 0.136 0.142 441 107.2 111.6 410 0.956 0.956 0.00
19 0.185 0.177 432 3015 307.1 1.86 0.855 0.865 1.17
20 0.116 0.105 9.48 106.9 108.6 1.59 0.941 0.934 0.74
&5  PPRARELM 49 $2 ik
Tab.5 Verification of prediction accuracy of PPR model
o KRR SR/m b ity JESOR) Y &
SEPAE T AART 2% 2P FME HARTIRZE % S TMiE AR 1R ZE %
1 0.093 0.146 56.99 500.1 506.0 1.18 0.844 0.860 1.90
2 0.106 0.103 2.83 309.6 3142 1.49 0.891 0911 2.24
3 0.200 0.166 17.00 521.4 514.3 1.36 0.885 0.877 0.90
4 0.251 0.241 3.98 475.9 504.4 5.99 0.830 0.835 0.60
5 0.182 0.188 3.30 523.0 511.7 2.16 0.891 0.861 3.31
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RIS R = HE Yy DERIEIE AR>SV B> 1K & .
T KSRk 3R D KR AR 3B Bl R v S o R R
PUBBES R, B A REZK IR S KU RE B 2R Bl 2 1
Ky BEKFHEN L IEAS N TR VDRI 248 22, KA
e Jiioh b AR D NN 1T S PN o] 13==£ (& 51 o
BRI AR ACKR R I £ B R . eV K KA
T, BEEKFEI BRI 2, Fa 18] AN B 1 A
3B gE, g1 IR AR SRR, (A5 KRRV
ARAEIERIPY, RIS 51 = Kk Bk SR BTt I
SR PEAR AR IR R T SR EAA K, SEIDHE
DUBARAC R, RERR T ZRE 1AL K R
NI PRARRE S, BALRGE 1Kk RGN DS 2
JE, TRIEIE Wit i T AR K Sk AR A — € 52 o X
TILPEAS D BT R UL, S Y EATE L DR T AR
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Tab.6 Relative weights of influencing factors

- HAA A
hw Rm 1
Q/(m* h™) 1 0.061 0.632
Sli(g L™ 0.649 1 0.655
Alcm? 0.514 0.089 1

i i N P2 BN W 45 B 22 T B A 0 AT
FE TR TR I BE R K S AR % A T R AL
RIS PR FEIOIE 45 R 5 HE M 5 HFEA
et PPR BLRY RS BEAG IR 25 AT R L (R T &
R 7 150, RIS & 2 oo EE S HT LK
SRR TR f5 KA SR 25N 5.67%,  TiiAS
8 PPR TIN5 2 A7 vk ST b o 2 A it
PEREE TR BT A KR 25 <10%, AAFAIE 4SS R A HER
P, A TR PR RN W 45 - 22 0 R A BT IR TR AR
RIEJy NSGA- 11 1 bR Bk R
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Tab.7 Prediction relative error of multiple regression and PPR model %
g USSIPS B SO IR
- RKIE R/AME RKME RAME L ON ! RAME
ESMEIEVI 5.67 2.09 5.31 0.16 3.13 0.29
PPR 56.99 2.83 5.99 1.18 3.31 0.60

2.2 ETF NSGA- T SR e EER R TR

KR T BRI NSGA-IT EREERL, w2 r%
SRR EiLP

D TR U8 (S . HKRE (Q) .
FERLJETEAL (A 5

DLIF LA 50405 g/IL<S<2.0 g/L;: 2 m h<Q<S8
m3h; 1105 cm*<A<2 060 cm’}.

3) KPR (hy,) BE/INUE B S B R B
EHFEERN: BV IE (R, BT 1 58 W g8
JE BB &b RS b R Gp K, &
BF G S SR b et (1) I SR R, R A B bR R AL
goal.{min / ,(S,0,4), max R ,(S,0,4), max 5 (S,0,4)}-

(9)

Bl 4 N NSGA-II SR Ak 185 R 3k 47 3K A 15 2
Pareto f BT - S A BT b 1 BT A R A A A s AL e »
TR B (1 T35 AL Tk . 5 8 4 Pareto Hif
WX R fR A, 20 A fifg s AT 2.06~7.83
mh, SV EANT 0.62~2.50 m¥h, JER ST
T 1 861.4~2 057.4 cm?, TR HIACK B EA T
0.014 0~0.029 6 m, £V JF &4 T 0.332 2~0.499 9 kg,
IR FEA T 81.00%~84.79%. T S2fr TRES%
FESTRPR Z RIAH B OE &R, BIACGKHR R B TN,
[7 R SRAE B8 e (AR D R RS R, IR R e

B TAR S S5 B 2% FRIX 3 NEhR. ML E&E 3]
DIAEH, AKSKIRRMAAHST T, ACkIR KRR ME
SE/MEZ ZAE 0,015 6 2N, R Se e #ib i
BRI IR, AR Bk BN K kB
%o ME 8 TTLIE L, Sb/KREAN 7.07mh.
BN 2.26 g/l JERIEIEMAR Y 1 997.3 cm? i, A
YOI I R AR R AR B B R AR, 4350 0.499 9 kg
84.79%. UL 7K LF 4 0.029 0 m, 7K:k$5 kI
RIE B E/ME 0,014 0 m,  F 38 2458 P8 WXty i
PR SRR 5 B R R IR 2T, /Nyt K
TR VB SR R AL B BY, izt 45
B O3 W B 2 5 AR 363 L PN R A e 9 8 1) A
WIZAT TR E 7 m¥h, &70& 2 g/l JEM
I YE AR 2 060 cm?.
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0015
7}(,:,);%?;’15&/‘“
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B4 Paretom i E 5 B
Fig.4 Distribution of Pareto optimal solution sets

*8 Paretom LAiF %
Tab.8 Pareto optimal solution set

B ROKEEIm® 0t VB LY BEMIEmAYem? Kk BIm Wb REkg BN LRAEAIES

1 2.06 1.54 1995.8 0.0140 0.399 2 0.8100 -0.0140 -0.399 2 -0.8100
2 2.24 2.50 2057.4 0.016 1 0.3322 0.8116 -0.016 1 -0.3322 -0.8116
3 2.07 112 20318 0.017 6 0.4115 0.8113 -0.017 6 -0.4115 -0.8113
4 2.30 120 1995.9 0.019 4 0.494 9 0.8333 -0.019 4 -0.4949 -0.8333
5 3.64 0.62 2018.1 0.0210 0.5130 0.8213 -0.0210 -0.5130 -0.8213
6 2.70 145 2017.8 0.022 5 0.488 9 0.826 4 -0.022 5 -0.488 9 -0.826 4
7 2.35 2.16 2035.7 0.0221 0.483 1 0.8110 -0.022 1 -0.4831 -0.8110
8 3.25 140 2053.5 0.023 7 0.480 3 0.820 8 -0.023 7 -0.480 3 -0.820 8
9 2.26 2.49 1220.6 0.025 6 0.4770 0.8195 -0.025 6 -0.4770 -0.8195
10 5.62 0.79 19523 0.0277 0.473 6 0.818 5 -0.027 7 -0.473 6 -0.818 5
11 543 1.00 2044.0 0.027 4 0.480 1 0.8125 -0.027 4 -0.480 1 -0.8125
12 3.67 2.50 20378 0.028 5 0.4413 0.8154 -0.028 5 -0.4413 -0.8154
13 7.54 0.70 1986.1 0.029 3 0.4275 0.8249 -0.029 3 -0.4275 -0.8249
14 454 177 18614 0.029 4 0.4139 0.822 4 -0.029 4 -0.4139 -0.822 4
15 5.79 168 1928.3 0.029 1 0.498 9 0.8271 -0.029 1 -0.498 9 -0.8271
16 7.04 146 2028.4 0.029 6 0.4611 0.826 5 -0.029 6 -0.4611 -0.826 5
17 7.83 1.60 2046.7 0.029 1 0.4857 0.8334 -0.029 1 -0.4857 -0.8334
18 7.14 2.00 1999.9 0.029 5 0.4470 0.8237 -0.029 5 -0.4470 -0.8237
19 7.07 2.26 1997.3 0.029 0 0.4999 0.8479 -0.029 0 -0.499 9 -0.8479
20 7.11 2.43 2048.7 0.029 3 0.429 8 0.826 9 -0.029 3 -0.429 8 -0.826 9
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0.16%; Ik 8 R8RS AY (1) AH KR 22 e KN 3.13%,
/NN 0.29%; AHFFT IR 20 ZHAREGHHE T
(1] PPR TR A pr, #0005 2 T 1) 5 KCAH S 5%
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1H BB RANT R ZE A 1.44%, S/ NENHREZE AN 0%.
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Ty, REBBIR LT HO) e B AT A0 2, AR T 45 1
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9.70%, f/MHXHRZEN 3.44%, RWLZREAIE B
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T RS AT T A — 8, @ x B & B — 3 3t
KmEMEWEA —EZMN, SHEEALT 24N
. O T RRE S RIFEER AN, £ Hingfg
SR T MERMUEEATIEAR, MR — ke A
ARENLE, T H S B AR R AR — R R 2,
WO X6 Pareto = A= 5200 ; @NSGA- 11 7EiE U At
FRIGIEHEE S T 3 MEFR 2 [AIA BRI E R, 4l
JEZHIK, AR T KK R RN B R
FeR e 3 Y AR R e v R S I ) B £ T AR, T A
ZEOY BT T AR B (1) 2 B B — 4B AR T X LI B i T, [
e Y e N S | R -3 IR ot - YN

36

11 58 2 X8 P e D D 2 3G J S i i ASHIE 7 it
KU BB ER AR 2R A A DAL
S YEMI A AR ZEIE R, (E ARG S 1%
E, eS8 20 i JEAS N A 3R IR AT -

4 25 i

D) KSR 52 0A R R R BN K > Sy >
JEMI T PETHRY; #ID R AR R R RIS B>
JEM T PR ASHE KR AR RCR AR R R R
PP S T AR>S b B> KL

2) FPIKEM NIRRT SRS 1 B i AT T
BUNEYOE 2 g/L. BEKGER 7 mYh, JER S
4 2 060 cm?.

3) FIH PPR 57 [ /Kk# R . #b i AL IS
JERCRM TR, HApykSLB M PPR FUMIAR R
ANAEE, HAx 2 MERRE PPR TSR v] 52 5 w5
J& BT SR FH 52 4 3 M 5 6 22 6 [l U A S 11 ) A Y
BT ACGKIR R . 8D B A ORI T

(e B AR RS FRE LA ZHT)

EERLE

[11 skl wEew, xiELe, . R gl A R e vk B 2 R i (R

FHT[]. AR TR, 2021, 37(5): 123-130.
ZHANG Kai, YU Liming, LIU Kaishuo, et al. Calculation of
interception rate of mesh filter and analysis of its influencing factors[J].
Transactions of the Chinese Society of Agricultural Engineering, 2021,
37(5): 123-130.

[2] UEERH, R, R, A AFEMILS AR Y B A R A

TEREMISZ I [I]. Al THRES44H, 2023, 39(14): 97-105.
YU Liming, LI Junfeng, LI Na, et al. Effects of different screen mesh
and cylinder models on the performance of Y-type screen filter[J].
Transactions of the Chinese Society of Agricultural Engineering, 2023,
39(14): 97-105.

[3] ADIN A. Clogging in irrigation systems reusing pond effluents and its
prevention[J]. Water Science and Technology, 1987, 19(12): 323-328.

[4] CAPRA A, SCICOLONE B. Emitter and filter tests for wastewater reuse by
drip irrigation[J]. Agricultural Water Management, 2004, 68(2): 135-149.

[5] LIU ZJ, SHI K, XIE Y, et al. Hydraulic performance of self-priming
mesh filter for micro-irrigation in Northwest China[J]. Agricultural
Research, 2022, 11(1): 58-67.

[61 EFNI, xIoud, SIHE. ik st DX LA R A 1 RGBT ST [3].
b g A1 R, 2017, 26(3): 135-138.

GE Yuchuan, LIU Zhenji, JIA Wang. Review of several kinds of filters
for micro-irrigation in Xinjiang Region[J]. China Building Materials
Science & Technology, 2017, 26(3): 135-138.

[71 YURDEM H, DEMIR V, DEGIRMENCIOGLU A. Development of a
mathematical model to predict head losses from disc filters in drip
irrigation  systems using dimensional analysis[J].
Engineering, 2008, 100(1): 14-23.

[8] PUIG-BARGUES J, BARRAGAN J, RAM REZ DE CARTAGENA F.
Development of equations for calculating the head loss in effluent

Biosystems

filtration in microirrigation systems using dimensional analysis[J].
Biosystems Engineering, 2005, 92(3): 383-390.
[9] DURAN-ROS M, ARBAT G, BARRAGAN J, et al. Assessment of


http://www.ggpsxb.com/

%54

Pt & 5. KT PPR M NSGA-IT 2R Al U i 4% 7K 71 51 JEIE R 72

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

head loss equations developed with dimensional analysis for micro
irrigation filters using effluents[J]. Biosystems Engineering, 2010,
106(4): 521-526.

WU W Y, CHEN W, LIU H L, et al. A new model for head loss
assessment of screen filters developed with dimensional analysis in drip
irrigation systems[J]. Irrigation and Drainage, 2014, 63(4): 523-531.
ZONG Q L, ZHENG T G, LIU H F, et al. Development of head loss
equations for self-cleaning screen filters in drip irrigation systems using
dimensional analysis[J]. Biosystems Engineering, 2015, 133: 116-127.
REF, o, W, 5 BRI R G R GEER
SERARAL[]. P E AR AT KR K e, 2023(1): 128-133.

WU Yuxiu, LIU Zhenji, XIE Yan, et al. Numerical simulation and
structural optimization of self-cleaning mesh filter sewage system[J].
China Rural Water and Hydropower, 2023(1): 128-133.

W, X, 2Rk, A5 B BB T I RS e A i R B
TERE]. WL KFEEM (R SEmRIIR), 2022, 48(1): 117-124.
XIE Yan, LIU Zhenji, LI Jie, et al. Numerical simulation of the

filtration and sewage processes of horizontal self-cleaning mesh filter[J].

Journal of Zhejiang University (Agriculture and Life Sciences), 2022,
48(1): 117-124.

28, XU, EAR, A TREM U IR AR K S B AR K AT ).
NG, 2021, 43(2): 152-156, 161.

LI Man, LIU Zhenji, ZONG Quanli, et al. Energy loss testand analysis
of horizontal screen filter[J]. Yellow River, 2021, 43(2): 152-156, 161.
A5 i, AL R N 2 SRR RS ORI ).
WEHE/K 4R, 2019, 38(10): 55-62.

LI Man, LIU Zhenji, SHI Kai. Experimental study on sewage discharge
effect of drip irrigation net filter[J]. Journal of Irrigation and Drainage,
2019, 38(10): 55-62.

HOCHE. W HE FIRD I DR 00 I VR S Sk et AR AR IR FE[3]. KR
1}, 1997(12): 72-78.

DONG Wenchu. A study on the filtration and backflushing performance
of the filters with crushed quatz sand for drip-irrigation[J]. Journal of
Hydraulic Engineering, 1997(12): 72-78.

MESQUITA M, TESTEZLAF R, RAMIREZ J C S. The effect of media
bed characteristics and internal auxiliary elements on sand filter head
loss[J]. Agricultural Water Management, 2012, 115: 178-185.

ELBANA M, RAM REZ DE CARTAGENA F, PUIG-BARGUES J. New
mathematical model for computing head loss across sand media filter for
microirrigation systems[J]. Irrigation Science, 2013, 31(3): 343-349.
FKROCIE, EOUE, AR, S R bR A R RCR R R # R
WHITI]. EREHEK 34R, 2020, 39(7): 77-83.

ZHANG Wenzheng, CAl Jiumao, LYU Mouchao, et al. Experimental
study on influencing factors of filtration effect of sand filter[J]. Journal
of Irrigation and Drainage, 2020, 39(7): 77-83.

DEUS F P, MESQUITA M, SALCEDO RAMIREZ J C, et al.
Hydraulic characterisation of the backwash process in sand filters used
in micro irrigation[J]. Biosystems Engineering, 2020, 192: 188-198.
2o, BES, KOCE, 5. SiEME d s g IR T AU ).
HEWLHEK 5491, 2016, 35(11): 52-56.

LI Nan, ZHAI Guoliang, ZHANG Wenzheng, et al.
performance of disc filters for microirrigation[J]. Journal of Irrigation
and Drainage, 2016, 35(11): 52-56.

REAFYE, REEZE, WG, 55 BB S ACKR R AL AU R A5
PARHE[]. ARl TFES44R, 2022, 38(13): 114-122.

YUAN Jiwang, ZHU Delan, GAO Sasa, et al. Head loss variation and
impurity interception characteristics in a disc filter[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2022, 38(13): 114-122.

WEE, Tkark, IR, RSSO USSR AUTLRIES K
TP RE RIS S A A RAN]. AK B UR S K TRk, 2021, 32(4):

Filtration

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

235-240.
XU Xin, ZHANG Jinzhu, WANG Zhenhua, et al. Hydraulic performance
experiment and internal flow field simulation of the novel disc filter with
a discrete flow channel in drip irrigation system[J]. Journal of Water
Resources and Water Engineering, 2021, 32(4): 235-240.
EB R R, S BHBURES S ISR RIS ).
KBRS K TR 4R, 2022, 33(3): 218-224.
WANG Qin, XU Xin, WANG Zhenhua, et al. Experimental study on
performance of disc filter with discrete flow channel structure[J]. Journal of
Water Resources and Water Engineering, 2022, 33(3): 218-224.
TARJUELO J M, RODRIGUEZ-DIAZ J A, ABAD A R, et al. Efficient
water and energy use in irrigation modernization: Lessons from Spanish
case studies[J]. Agricultural Water Management, 2015, 162: 67-77.
Bt B, RN, & ARBIREM R R R SHE IR
SHTE]. AOALR-IR, 2016, 47(6): 83-92.
LI Yunkai, FENG Ji, SONG Peng, et al. Developing situation and
system construction of low-carbon environment friendly drip irrigation
technology[J]. Transactions of the Chinese Society for Agricultural
Machinery, 2016, 47(6): 83-92.
JEVE. AU IESS TR AUD]. BE AT FramRol K,
2021.
ZHOU Yang. Study of the operating characteristics of pre-pump
micro-pressure filters[D]. Urumai: Xinjiang Agricultural University, 2021.
TAO H F, WU Z J, ZHOU Y, et al. Establishment of a dimensional
analysis-based prediction model for the head loss of pre-pump
micro-pressure filters for micro-irrigation[J]. Irrigation Science, 2023,
41(6): 803-815.
LI Q, WU Z J, TAO H F, et al. Establishment of prediction models of
trapped sediment mass and total filtration efficiency of pre-pump
micro-pressure filter[J]. Irrigation Science, 2022, 40(2): 203-216.
PR, VLRI, FVE, A ORISR AT USRS E SR R AR ISAT T
WFFE[]. K 22 4R, 2022, 41(6): 72-79.
TAO Hongfei, SHEN Pingping, ZHOU Yang, et al. Optimizing
operating condition of the filters in micro-irrigation pump[J]. Journal of
Irrigation and Drainage, 2022, 41(6): 72-79.
WESE, TR, Mk, 5. 2T PPRAME @B K T Rkt
P B g TH BB IIOL]. BRBUK & 244k (T % hR): 1-9[2024-01-19].
http://kns.cnki.net/kcms/detail/42.1675.T7.20230630.1722.002.html.
T, BE, BAM, % T PPR AU 4 AT RHE R B LA
FEREFE T RBRII]. P88 TR, 2020, 38(10): 177-182, 52.
WANG Liang, ClI Jun, GONG Jingwei, et al. Compressive strength
model of saline soil solidified by all-solid waste materials based on PPR
modeling[J]. Environmental Engineering, 2020, 38(10): 177-182, 52.
TR, MUK, aondy - BUR, A R E AT RS HE
TEK I MR N 55 R [D]. 7K #EBE, 2021(4): 98-103.
ZHANG Hui, TAO Hongfei, RUSUL Nur, et al. Response relationship
between key parameters of single-wing labyrinth drip irrigation belt and
irrigation uniformity[J]. Water Saving Irrigation, 2021(4): 98-103.
LR, BAM, BEE, & T PPRIFRPUKIERER R LAt
BEARALTTVAD]. @HTMRL 244k, 2019, 22(3): 333-340.
JIANG Chunmeng, GONG Jingwei, TANG Xinjun, et al. Optimization
method of comprehensive properties of low heat cement cementitious
system based on projection pursuit regression[J]. Journal of Building
Materials, 2019, 22(3): 333-340.
B, WRE, WEZS, % BT PPR M E ARG SR A
THERRI]. @SR EHEHR, 2020, 23(4): 948-954.
GONG Jingwei, CHEN Rui, CAO Guoju, et al. Model of thermal
conductivity for concrete based on projection pursuit regression
non-hypothetical modeling technology[J]. Journal of Building Materials,
2020, 23(4): 948-954.

R85 78 T

37



FEMEHE/K 3] http://www.ggpsxb.com % 43 %

Improving the stability of slopes of earth drainage ditches by microbially

induced calcium carbonate precipitation
LUO Danhu?, JIAO Xiyun®', WU Shuyu?, LIU Kaihua®, GUO Weihua?, LI Huand;i®
(Hohai University a. College of Agricultural Science and Engineering, Nanjing 211100, China;
b. College of Hydrology and Water Resources, Nanjing 210098, China)

Abstract: [ Objective ] Microbially induced calcium carbonate precipitation (MICP) is an eco-friendly and
innovative technique for improving soil stability. This paper investigates the potential of MICP for improving the
stability of slopes of earth drainage ditches. [ Method] Bacillus pasteurii with OD600=0.97 and consolidation
solution with concentration of 1 mol/L (CO(NH2), : CaCl, = 1 : 1) were used in the study. The solid - bacteria
ratio was 5 : 3, and a urease inhibitor at concentration of 15% was added to the consolidation solution. The
experiment was conducted in boxes filled with soil. We sprayed the soil surface with the consolidation solution and
the bacterial liquid alternatively for the infiltration to reach the depth of 5 cm (C1), 10 cm (C2) and 15 cm (C3),
respectively. The control was to spray water over the soil surface. The mechanical properties of the soils were
measured using direct shear tests when soils were air-dried, saturated, and naturally dried, respectively. [ Result] The
shear strength of the soils treated by MICP were all increased; the decrease of internal friction angle of CK, C1, C2,
and C3 after saturation treatment were 46.67%, 39.73%, 28.98%, and 27.85%, and the decrease of cohesion were
76.37%, 62.83%, 39.09%, and 51.62%, the soil slope of CK was in the understability, and the slopes of C1, C2, and
C3 met the safety requirements C1, C2 and C3 slopes meet the safety requirements, cohesion is the main factor
affecting the stability of slopes. [ Conclusion] Our findings suggest the optimal consolidation depth was 10 cm and
demonstrate the efficacy of MICP for reinforcing the slopes of earth drainage ditches.

Key words: MICP consolidation; soil slope; consolidation depth; slope stability
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Efficiency and hydraulic performance of the micro-pressure

filter in front of the pump studied using PPR and NSGA-I1
TAO Hongfei'?, LI Qi*?, ZHOU Yang®, Mahemujiang » Aihemaiti®%", LI Qiao?, JJANG Youwei“?
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China;
2. Xinjiang Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Control, Urumgi 830052, China;
3. Xinjiang Institute of Water Resources and Hydropower Research, Urumgi 830049, China)

Abstract: [Objective] Pump often has a filter installed in the front of it to filter sediments and debris. This paper
studied its efficiency and performance. [ Method] The study was based on physical model, with flow rate being 2-8
m°3/h, sediment content being 0.5-2.0 g/L. The area of the filter varied from 1 105 to 2 060 cm?, and water separator
type was Type 1, Type 2, Type 3. Without a separator was the control. A prediction model was used to evaluate
sediment interception and total filtration efficiency. Based on these measurements, we determined the optimal
operating conditions for the pump. [Result] The factors that influenced water head loss across the filter were ranked
in the order of inlet flow > sediment content > filter area; the factors that affected the quality of sediment
interception were ranked in the order of sediment content > filter area > inlet flow; the factors impacting the total
filtration efficiency were ranked in the order of filter area > sediment content > inlet flow. The accuracy of the PPR
model for predicting sediment interception quality and total filtration efficiency was 100%, with a relative error less
than 10%, while its accuracy for predicting water head loss across the filter was 70%, which needs further
improvement. The optimal operating conditions for the filter were sand content 2 g/L, inlet water flow rate 7 m*/h,
and filter area 2 060 cm® [ Conclusion] The PPR prediction model was accurate for sediment interception and total
filtration efficiency, but it resulted in errors for calculating water head loss across the filter. Dimensional analysis
and multiple regression can be used as an alternative to predict the water head loss.

Key words: filter; head loss; model; hydraulic performance; filtration performance
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