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Fig 1 L aminated sand filter
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Fig 2 Sketchmap of lamination Fig 3 Curvesof hydraulic characteristics for
different numbersof lamination
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Table 1 Hydraulic characteristics test of different numbersof lan ination
1 2 3 4 5 6 7 8
H1/Mm Q 486 Q 652 Q 560 Q 618 Q 538 1175 Q 924
12 H2/Mm Q 178 Q 390 Q 327 Q 420 Q 361 1 050 Q 848
H /Mm Q 308 Q 262 Q 233 Q 198 Q 177 Q 125 Q 076
Q/m3+ht Q 811 Q 767 Q 715 Q 617 Q 589 Q 473 Q 320
H = Q3929014
H 1/Mm Q 478 1 164 Q 503 1171 1 267 Q 680 Q 777 Q 689
24 H2/Mm Q 242 Q 958 Q 334 1 030 1 157 Q 590 Q 713 Q 638
H /Mm Q 236 Q 206 Q 169 Q 141 Q 110 Q 087 Q 064 Q 051
Q/Mm3+h 1 1 337 1 127 Q 881 Q 806 Q 703 Q 613 Q 504 Q 439
H = Q178001 %
H 1/Mm 1133 1 088 Q 256 Q 774 1 007 1 260 1 085
36 H 2/m Q 93 Q 902 Q 077 Q 630 Q 883 1 168 1 018
H /Mm Q 203 Q 186 Q 179 Q 144 Q 124 Q 092 Q 067
Q/Mm3+h 1 1 106 1 046 1 013 Q 907 Q 831 Q 701 Q 581
H = 017170 ™
H 1/Mm 1 057 Q 991 Q 879 Q 800 Q 697 Q 585 Q 492 Q 379
48 H 2/Mm Q 830 Q 787 Q 708 Q 652 Q 575 Q 489 Q 415 Q 324
H /Mm Q 227 Q 204 Q 171 Q 148 Q 122 Q 096 Q 077 Q 055
Q/Mm3+h 1t 1232 1 150 1 038 Q 967 Q 860 Q 751 Q 661 Q 541
H = 01570!"
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34 an, Q 8m,/Mmin, Fig 4 Curvesof filter and reverse-flushing for
10m in”], 2 different numbersof lanination
2
Table 2 Hydraulic characteristics test of filter and reverse-flushing
1 2 3 4 5 6 7 8
H /m Q 286 Q 259 228 Q 190 Q 160 Q 137
36 Q/m3+ h 1 Q 763 Q 725 681 Q 602 Q 502 Q 438
H = Q391401 3%
H /m Q 300 Q 267 242 Q 223 Q 204 Q173 Q 145 Q 122
Q/Mm3=h 1 Q 744 Q 697 670 Q 647 Q 605 Q 532 Q 457 Q 388
H = Q430501 %
H /Mm Q 294 Q 258 230 Q 206 Q 166 Q 138 Q 115 Q 094
48 Q/Mm3+ h 1 Q 932 Q 870 810 Q 742 Q 645 Q 551 Q 475 Q 399
H= Q311601 %
H/m Q 297 Q 261 229 Q 207 Q 164 Q 142 Q 118 Q 096
Q/m3-h 1 Q 922 Q 860 788 Q 737 Q 622 Q 559 Q 482 Q 409
H= Q3203Q!%
15
1) 2 36 48 , 1om/h
m
H = kQ* :
[10, 11], , k o ( 5) ,
( 3)
2) ,36 48
48 36 , @Q=10m’h) |,
, (H=102m)
H=162m) ,
> 37% ( 5)
) (10
m®/h) 7 11m,
, , , 7 72m,
, Q 018 m /%, 7 9% ( 5)
48 , ()
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Fig 5 Curvesof filter and clog for wo sand filters
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Table 3 Comparison of characteristics for two sand filters [1] [ )
S € ) &)1 , 2003, (5): 34- 35
D /mm 315 315 [2] _ [J]
Q/m?* b ! 10 10 , 2004, (13): 39- 4Q
H /m 162 102
H 772 71 [3] ' ' o M ]
Q= 7 554058 Q= 980HO°%® : ,2002, 12: 128- 131
Q= 375H%% Q= 35MH% [4] , . M ]
,1988, 8 91- 100
[5] . [J]
, 1996, (6): 30- 34
1) () [6] : . M ]
: , , 2002, 5: 156- 159
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() &= 20mm 48 ™ ] : , 1986, 10: 77- 95
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2) , 1999, 12: 316- 333
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: ,1997, (12): 72- 78
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) 1996, (1): 7- 14
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Exper mental study on character istics of lam inated sand
filter for micro-irrigation

Xiao Xinmian"?, DongW enchu?, Yang J inzhongz, LuoJ inyao2
(1 College o Engineering and T echnology, H uazhong A gricultural U niversity, W uhan 430070, China;
2 State K ey L aboratory of W ater Resources and Hydropaw er Engineering Science, W uhan U niversity, W uhan 430072, China)

Abstract: Based on irrigator blocking problen for micro-irrigation, lamination sand filter was studied and

designed by analyzing the existing sand filters Through a great number of tests on hydraulic characteristics,
experimentsof characteristicsof reverse-flushing and anti-blocking and control experiments, theoptimum number

of laninationw as discussed and detemm ined: w ith fixed diameter &= 20mm, the optimum lamination number is

48 The property curve equation of hydraulic characteristics and an enpirical equation of head-loss of filtering

were put forward The experments show ed that lam inated sand filter w asof better hydraulic characteristicsw ith

bigger filtering capacity and snaller head-loss W ith gecified flow 10 m®/h, differential pressure of laminated
sand filter was 37% sgnaller than that of filter-head sand filter; with effective filtering and reverse-flushing
performance, laminated sand filter wasoptimum anti-blocking equipment for w ater-saving irrigation
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