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d Filterdr Gravity Fed Drip Irigeation

A low cost low head fitsedssloped fovgyadd dripriication in hilly and platesas@he filterddoped mostly oRvaf

materialsas/four times cheaper thaildhe standar

d cowmialeseen filterBhe head loss in the distels® four to six times

lessBut the filtratioficefiycofthe low cost low headadtenhy slightly less ednpdhe esen filteBingeheadvailake in

graity éd ingation systems ighewabove filter willyo

suitdb for gty €d driprigation in hillyeasThes will be only a little

sacrifice filtration ffieryc This filter will be specificalle soitamallesizoldings aesloee poor ifiaers
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INTR ODUCTION

In hilly and pleeau agas due to higher slope in the tpgohy,
gravity fed irrigation is possile after haresting theainwater d a
higher elegtion. In view of limited aaildility and higher cost of
storage this water should be used asi@éntyy as possib Drip
irrigation is a ery good option br this pupose But as the
hanested ainvater is lilely to contain a lot ofedimentsa god
filter is equied to ¢tean the wer bebre its use tlmugh drip
irrigation systeniThe flters ae requied in drip irigation systems
to remove the suspended fieles and aganic méerials fom the
waer so as to prent the togging of the emittes.

Different workers hae worked on diferent designs athe flters
and flter maerials ér drip irigation systemsOgedengb®
conductedx@eriments to stydthe efectiveness opalm lemel
shells asilfer mediaThe esults sheed séisfactory turbidity
removal in spite ofthe elaively lage siz of the paticles used.
Benant reported thaan 80 mesh seen might be usedrfcoase
materials and 150 mesh for finer materials and that the hea
dda for sceen fiter should be ta&h into account in design o
drip system#\hmed tested thee gricultural origin meerials —
jute coir and blul rope asiftering media in driprigation filter
and obsered thafiltration eficieny was bettertahigher pessue

In a typical pumping based dripgation systemsceen fiters
and sandilters ae usedThese ifters cause a head losslod m
to 2.0 m and thefore cannot be used in theagty fed drip
irrigation systemsFurther in viev of the constint of head
awilaility, only sutr emittes should be usecdhigh requie less
head to opete. Bhanagar and Svastaa shaved tha microtube
or other lav head drip system could be apeat under thedirce
of gravity. Low cost drip irgation system (CDI) was @aluded
with a gavity head ofl m in Ngpal and esults sheed thathis is
a vidle option to inagase theobd pioduction in eter scarg
small scaleafming in N@aP. Howe\er, in order to ¢ean the
water in sub gavity fed systemdilters ae requied which can
opewte under lar headdn this pesent stugwhich was conducted
a Waer Tedinolagy Cente for Easten Region,Bhubanesar in
2002-2003,an &empt has been made tovelp a lv head
filter using locafl availdble deg maerials so thait can be
marufactued & a lov cost and tathe same time be usetf f
gravity fed drip irigation systems in hjllaeasA low cost fiter

Jilldgduce thewverall cost ofthe systerof small holdingshich
fare commondaure in the hilf and pleeau azas

MATERIALS AND METHODS

Fabrication of the Filter

and decreased with increase in suspension concentration. Increase

in operating pressure and suspension concentration caused
pressue diop and maxinm filtration eficieny was obsesed in
case ofute Suyavansht, in 1991 compad six types diltering
maerialsig wire meshnylon meshjute coir, babul and rylon
rope Maxinum filtretion eficieny was obsesed in case ofvire
mesh and leasttfation eficieny was obsesed in case dbabul
rope Among gricultural origin meerialsjute e the maximm
filtretion eficieng. Considering the costficieng, filtration rate
and pessue diop, coir ope vas bund to be the bestter maerial.

S Mohanty R C Srvastava and K P Samal & with the Water Technology
Centre for Eastem Region, Chandrasekhapur, Bhubanesvar 751 023.

This paer (modifed) vas eceved on Mg 31,2004 Written discussion on this
paper will be entéained till EBbruary 28,2006.

Vol 86, December 2005

Thsdliter was tbricaed mosy out of PVC maderials The
different pats of the flter were (i) a 140 mm diameter 40 cm
long outer PXC pipe;(ii) a 50 mm diameter inner @\pipe;
(i) two numbes of 140 mm diameter vend cp; (iv) a 50 mm
PVC end cp for the inner pipd)y) flter mderials lik jute coir,
mesh orcombingions of them;and (vi) a 50 mm diameter@®V
pipe br the inlet to theilter. The coss section ofhe flter is
showvn in Figue 1.Here,the 140 mm diameter pipaswsed as
the outer casing othe flter. One 140 mm end pawas
pemanent} fixed @ the bottom ofthe pipe The 50 mm diameter
inner pipe w&s lkept in a position as sva in the fgure. The
bottom potion of the inner pipe as theaded and inged
through the inner pa The theading ofthe pipe \as done to
endle it to be made detable from the outer pipe and endca
whenever it is equied. The bottom padiion of the pipe \as
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Figure 1 Lawv cost lowv head flter

designed as the outlettht flter. With the use o £male thead

Table 1 Comparison otfhead loss in diferent filters

Type of Filter Turbidity Head Loss, cm
of Water 5 min 15 min 30 min
Coir filter Clean wster 15 15 15
600 NTU 15 2.0 25
1000 NTU 15 2.0 25
Jute flter Clean ster 4.0 4.0 4.0
600 NTU 4.5 5.0 55
1000 NTU 5.0 55 6.0
Mesh filter Clean ster 8.0 12.0 12.0
600 NTU 9.0 13.0 16.0
1000 NTU 9.0 14.0 18.0
Mesh and Coir filter Clean wter 9.0 12.0 12.0
600 NTU 10.0 14.0 17.0
1000 NTU 10.0 14.5 19.0
Mesh anduie flter  Clean wter 12.0 13.0 13.0
600 NTU 14.0 18.0 22.0
1000 NTU 16.0 24.0 29.0
Standard Screen filteClean ster 40.0 49.0 62.0
600 NTU 50.0 90.0 120.0
1000 NTU 65.0 120.0 170.0

adopter (FR), the theaded pdion can be connected to the mairFiltr ation Efficiency

line of the drip irigation systemThe 20% ara ofthe surfce of
the pipe s drilleddr facilitding the fitration of water. The top
of the inner pipe as tosed with a 50 mm endocso thawater
can not enter the pipe bed filtration. The flter maerials wre

Filtration eficieny was detenined using theoflowing equéon

Fe (1-§4S) x 100 (1)

put in the anamlar space beeen the inner pipe and the outewhere F, is the fitration eficieny in pecentage; S, is the

pipe Another 140 mm end ganvas fxed & the top and épt
remozalde so thawheneer requied the iiter maerials can be
taken out and leanedAs inlet to theiker, other piece othe
50 mm pipe as &aded to the bog of the outer pipe as sho
in the fgure. The outer end othe pipe \as lept threaded so tha
with the use of female thead adopter (FA), it can be joined to
the outlet ofthe pumpThe flter was designed so thaeater will
enter though the inletget filtered though the ifter maerials
then enter the inner pipe tlugh poe spaces and disige
through the outleBased on the combtian of the flter maerials
the flter was used as/é diferent filters,ie (i) coir flter, (i) jute
filter; (iii) meshifter; (iv) mesh and coiilter; and (v) mesh and
jute filter. They were compagd with the standarsceen fiter.

Experimental Set-up

For evaluding the pedrmance ofthe flters, it was connected
with the veter stoage dhhamber Were constant @er level was
maintainedA sub main line as &aded to the outlet othe
filter and a taral pipe \as takn out ofthe sub mairA constant
head diference of2 m vas maintained beden the aer level &
storage hamber and thettal line The head loss aniitfation
of different flters were measwd and compad.

Head Loss

Head loss in thélter was calcutad ty measuring the gssue d
the inlet and outlet ahe flter by using \@er manometsr Two
nipples wre dtaded to the inlet and outlet tfe flters to connect
them with the manomegeiVéer of three diferent turbidity leels
ie (i) dean gound veter; (i) 600 NTU wter; and (iii)) 2000 NTU
waer were tried.Head lossdr eab filter and edcturbidity leel

component concentration at the filter outlet ; &pid the
component conceration of inlet fed in iter.

Filtration eficieny of all the fiters was compasd & two
concentation levels ie 600 NTU and 1000 NTU

RESULTS AND DISCUSSION
Head Loss

The head lossalues in dferent filters for different turbidity
levels and tadifferent times a shevn in Table 1.The \alues
indicde thd the head lossalue is pprecidly higher in the
commecial sceen fiter. It is followed ty mesh and jutenesh
and coir mesh,jute and cojrrespectiely. It indicdes tha the
commecial sceen flter is not suitale for gravity fed drip
irrigation, as lesser head imideble in sub systemsThe head
loss in all the filters increased with the increase in the turbidity
level of the vater. The higher turbid ater doked the paegs in
the flter and thezly inceased the head loSémilaly, the head
loss alues in@ased with time afpesgtion for most ofthe flters
and turbidity heels ofthe water. With the passing dime more
and moe poe spacesog choked up and theby inceased the
head loss

Filtration Efficiency

The fltration eficiencies ofdifferent flters @ 600 NTU and
1000 NTU concendtion of inlet water ae shevn in Figue 2.
The iltration eficieny is higher in commaal sceen fiter and
followed ly mesh and jutenesh and cqimesh jute and coir
filters, respectiely. This indictes th& head loss andltfetion

efficieny ae diecty relaed. Whemr\er, the head loss is neyr
the filtration eficieny is moe andvice versghe fitration

of water vas meased after 5 minl5 min and 30 min and efiicieny is moe in case ohigher turbid aers,ie in 1000 NTU

compaed with edt other
50

concentration than 600 NTU concentration.
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Figure 2 Filtration efficiency of different filters

Coir Jute

Suitability of Filters for Gravity Fed Irrigation

The coir fiter has least head Idag its the iitration eficieny is
very lon. The commarial soeen fiter has bestifration eficieng,
but the head loss is high and éf@e it can be usedif gavity
fed drip irigation system oglwhere the headvaildle is 4 m to
5 m.The mesh and jutdtér has slightlloner fltration eficieny
than the commeial sceen fiter, but the head loss isur to six
times lover than the commeial sceen fiter and ell within the
limit for being usedof gravity fed drip irigetion systemThus
the mesh and jutelter is quite suibhe for gravity fed drip
irrigation systems in @as haing unduléing toparephy. The
cost ofthe flter is ony Rs 500nwhereasthe cost ofcommecial
sceen fiter is Rs 200Qhis diference ofRs1500 will maka big
difference in imestment cost per heatafor small holdings of
0.1 ha to 0.2 hahich is nomal sie for vegetable cultvaion in
these aras
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CONCLUSION

The fltration eficieny of mesh and jutelfer is slighyl less
than the commeial sceen ilter. Howe\er, the cost isdur times
less and the head lossaarfto six times lesk view of very
small holdings to be dught under drip fiigated \egeteles
resouce poor &mers and lay head @ilaility, the cost and head
loss becomeewy impotant. Thus this lav cost lev head ifter
will be \ery mud suitdle for gravity fed drip irigation system in
areas with undutiag toparahy.
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