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Abstract

The use of drip irrigation systems in agriculture is associated with several problems. Clogging of filters and drippers and, thus reducing the
uniformity of water distribution needs to be addressed. Proper design and construction of the filter can be one of these suitable solutions to
the problem. In this study, a physical model including a filter tank with a height of one meter and a diameter of 60 cm for placing sand with
different sand size and thickness of different layers along with a pump, a power of 0.5 horse power to provide pressure, two pressure gauges
were used to determine the hydraulic load losses in the sand filter and, raw water of specified quality. 9 treatments of granulation and
layering and, two treatments of water quality in containing the amount of suspended solids were used. Aggregation of these treatments was
1.77, 0.89 and 0.45 mm, respectively. The results showed that the load loss changes in the granulation range of 0.89 — 1.77 mm is less than
the range of 0.45-0.89 mm. the load loss increased with the smaller particle size of sand. The results showed that the percentage change of
filtration in the granulation range of 1.77 - 0.89 is less than the range of 0.45 - 0.89 mm and with increasing the height of the middle layer,
the percentage of filtration of filters increased. The results showed that the percentage change of filtration in the granulation range of 0.89 —
1.77 mm is less than the range of 0.45 - 0.89 mm. The percentage of filtration increased with increasing the height of the middle layer. But,
the changes in the percentage of filtration for changing the height from 12 to 17 cm were more than the changes in the percentage of filtration
from 17 to 22 cm. Clay particles, plant debris, insects are water-soluble substances that must be refined by filters for drip irrigation. One
limitation of the application of the research results is that it is true for particles larger than clay particles and plant debris.

Keywords: Drip irrigation, Sand filter, Thickness, Water treatment.
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Figure 1. Schematic of laboratory model of sand filter

-

6Jb’3wff —
o ] ey

Veue J‘QI \ eJLoJI " 09



6|e#é;%1):yiwﬁ&iﬂéuw sy

33k Gy 0 ik s e gl V00 O 5l R
slge Ghls b D oass O I S asel Db
eddads Ol Qe & s 2 Do 3 6 505 5 (Gl
Ly T Y B 55 miey S (5,80 50
)Lﬁ-ﬂbﬂﬁ)zg}s)aasuaﬁﬁzdﬁp
o3kt 3 ol8iulosl 4 TSS 5 oyl pund S ol 40
A

318 sl amys V0t oo Ol gles s L g0l
Lo pod OALE s 35 Sl laaiped ST B s o
Ol dd S 5l e AES Jub el A 350
Sis Lle e 3L L b 05,5 a0l daos b g
Slsey ol gl b ol dalr Gae Slse S
AL O3s S ) I L sl L edaslas
Osl Ogys 4iss 10 Sdeds o)lgs g and b b e
(e Hpd (S WS b b oad esls 3
5 dmelme J 5L 055 5 LAS 055 aslss L
lpe) Slguw,y Slds b L 035 ol L culgss
bsleg aan 53 Ogr A 3,50 (TSS L dalr Gle
DS Lo O 63505 Oppe 4 skidlSl oy Ol
Sl ader 53 e 8 (S 0 sl L) Vor Ol s
S 3 6355 e Sl edalwsa GWTSS 14 5 4
Sl S s e glp i ol Wl sy o S
ol cde s oslite 5 S e ngﬂcp,— Iy eldadas
;@Jkémdu)ugéw\}blﬁ\gvﬁajw
LS o o Ly oy Sl sl e ks b 2
Rl 5 (WS e Sl o) ool Sl [les a)
eed 4w 53 0,8 e Sose ol lasia
ol slize 2k 5l s 2 SWTSS Hlie s

0S o s s Sl e s Sl olSis S
oslizal U ot eslizal 5 58 Aoyd 5 Ghae dalr 3l e

Sy gods dgad A Sloe e Lo NEC bl

-

Table 1. Characteristics of sand used in the physical

-

model
. Bulk density Specific density
Granulation (gr/om’) (gr/em’)
Sand Icm 2.58 1.35
Sand 0.6 cm 2.54 1.60
Sand 0.3 cm 227 1.66
Sand 1.18-2.36 mm 2.50 1.46
Sand 0.6-1.18 mm 2.40 1.45
Sand 0.3-0.6 mm 2.50 1.48
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Table 2. Hydraulic parameters measured in different treatments of sand filter

Treatments Time to reach a volume of 60 liters Inlet pressure Outlet pressure Hydraulic head loss Output discharge
S) (bar) (bar) (bar) (L/mi )
1 140 0.30 0.20 0.10 25.7
2 150 0.30 0.19 0.11 24.0
3 152 0.33 0.20 0.13 23.7
4 146 0.32 0.20 0.12 24.6
5 152 0.35 0.22 0.13 23.7
6 157 0.34 0.20 0.14 229
7 156 0.37 0.20 0.17 23.1
8 160 0.38 0.20 0.18 22.5
9 164 0.39 0.20 0.19 21.9
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Table 3. Percentage of light transmission and absorption from the input and output water samples of the first treatment

First treatment Samples 450 nm 550 nm 750 nm
Inlet flow 1 Percentage of light transmission 33.0 36.4 36.2
° Absorption 0.48 0.44 0.44
Percentage of light transmission 35.9 37.8 37.7
Inlet flow 2 Absorption 0.45 0.42 0.42
Percentage of light transmission 46.7 50.6 52.3
Outlet flow 1 Absorption 033 0.29 0.28
Percentage of light transmission 49.2 51.4 52.5
Outlet flow 2 Absorption 031 0.29 0.28
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Table 4. Total suspended solids, turbidity and treatment percentage of the eighth treatment
The eighth experiment  Turbidity  TSS (gr)  Purification percentage  Average percentage of purification

Inlet flow 1 227 0.92 38.0
Outlet flow 1 29 0.11 ' 87.9
Inlet flow 2 199 0.78 878 ’
Outlet flow 2 26 0.09 )
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Figure 2. Relationship between light transmission percentage and total suspended solids at wavelengths
a) 450 nm, b) 550 nm and c) 750 nm
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