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Abstract C<111sidc1·ing lh<: ov<:n1ll l"arniing sili1a1iun in Jeveloping counlries partic­

ulady India it has been observed thal the available options of efficient 1rriga1ion 
lcchnologies are unable tu cover Ltp sn1all ctnd rnarg.Hutl farm holders Jue to lack 

ul lhe :qiplicahility and aeeeptctliilily in tenn~ of their llceds. pri11rities and fina11cial 
capc1hililic;s_ "l'l1is rnakic~ i111per:ttive Lu develop a Slthstitutc ot cxi~tin~ technologies 
that could be ch.::ap simple illld less capilal inlcnsivc ""well a" applicab!t: for sn1<1il 

fanns. 'l'his paper discussc:s the per[ur nnuicc:-; or a low co"I w:tler and energy clli cic:11 L 
device called LE\!/1\ which can h.c usc:J in place nt' overhc11d in1paet sprinkler-; I<' 
irrigalc lic:kl :ind row cro11s ellicic11Lly al or11ctll fanns. LEWA can he: operated at 
an npc:n11in:>. rrc:.~surc: r:111!~c: l'J lo •JR kl':t al ib ruiz:i:le he<1d, wilh discl1ar1;t0 ralc· 
O.X7-1.ltl 111;/h, ;1nd lhnnv dia1nclL'r h Kin. Sinc:ic operating p1·,;ss1H·c: :11 lhc 1101Jlc' 

hc::1d governs overall sy~t,;111 pr,;s~ure and 1cllo:cl'i the lol<il c1Jst ol tlk' systc:n1, ~i,-c: "I 
pr1n1c: 111ovr;1punip1·equi1c:d and ils uperaliu11<d cost; Lltc:n:forc lhc: developed device' 
hold-; '.\r<::ilcr prurni~,r; in Jevcl1Jp111c:11l ,,[a cu~l effective wat<:1 c1nd c:11ergy el!ic1c11( 
pn:~sur11eil irrigu1io11 ~y~tc:111 fur o.;1nall .ind n1arginal fa1111ers pussc~oing ~n1all and 
lrc1gn1cnl<'d !1111d_ 
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I lntrod1u:tion 

In dcvc;luping c11uritiies the avcn1gc rann holding ~iies arl.: very sn1all cunsidciing 
the case ol India it i~ I. IS h11. tvlosl of the: land holdings arc l1ighly -,callered and 
fr:tg1ner1tcd; lite cnippi11g pall el 11 is based un daily lluusehuld \ requi1 e1ue11b sud1 as 
rice_ \11hc11l, pul\eS nud oilseeds elc. In ~Lich s<:en<lfio ,sprinkler sy~lc1n <:an be one 
of the ell\eicnl syslern~ uf i1-rigitlion_ 1-[uwevl.:r, Ilic rn:1jor con~lrainl in aduplion 
or -;prinkler ~ystc1n by lhe~c s1nn!I holders is the high in1tlal invcstn1c111 cD~I and 
l1ig!J,energy reqtiiretnent for operations, as the \Valer application cost \l'llh sprinkler 
irrigalion indudcs i11ve~l1nent on purnping. pipe~, sprinklers, dit<:hes, c:nergy. l~1hour, 
1naintcnanc:e and waler custs (l~omcro l.:t al. 700(1). 'J'his is bc:cause or lhe fnct lhat 
L(ll\Hnen;ially available spnnklcrs can be operated over the: operating pressure DI 
the range of- [,f7 to :192 kPil at the nozzle: hectd and nece~sitatcs l1igh press11re 
pump~, pipe networks and uther systern con1pnnenls. fJue to high invcstn1cnt cost 
cunsidetablc number~ 111- f11rn1l.:ro have rel11rncd to <:nnvenlional irrigaLiun syste1n 
dLLe tu various problcrns sucl1 as costs of pu1np1ng, n1aintcnance etc. (:!'.ibaei arid 
l\akhshoodeh 2008). These constraints lead lo dev<0!op a cost effective sprinkling 
dl.:vicc in urder tu lowe1· overall cos! of the irrigation ~yst<0rn. The developed device, 
LE\1,/c-\ (Lo\v Energy Watc:r 1\pp!ic;uion), n1ay encourage s1n11ll holdl:rs lo :idopl 
pre~\Ltrized irrigation systc:rn lo practice irrlgnlion c!fie1cntly. 

2 Heview 

Lvlany 11llcn1pl' have been rnadc earlier tu bring lhe presstirc re4t1ireine11t and the 
capital costs dn\Vll hy developing dillcn:nt kind of spri11kling n1echanis1n [(1r licld 
eroph such els perfora!cd pipe systeins: hose-fed spnnklcr 'iyst,~111s etc, opcr<ilcc; al 
pressure as lo\V as J'~-68 kl'n (Keller illld HILcsncr 19lJIJ). '[hough lbesc~ pn1tl11ce 
relatively unifonu water e1pplication when the 'iprinklcl'S arc 111ovcd in a svslc'.rnalic 
gr·id pallt:rn wi1h 'i111lici1:11I llVerlap, h11I the syc;lcn1s c11L1ld 1101 p11iver1 p1·a<:licc1l rul' 
irrigating agricultural cn>ps us I hey ilrc Ion lilhn11r intensive J ,ow cneq•.y Precision 
f\pplicat1on (LEP1\) type: n1icn1 <ipr·inklt:r· c"<lll ah11 bv opc~r-;\lcil al the prc_c,surc kss 
lhc!n ')8 kPa but it is sultilble t11cu11ly l'or vegetable. hu1t1cu lturil I illld orn<11ncnl al crc111~ 
rather Lhan lieill crop'> (\'i,c,alak~hi el :11. '2002). Kuch ('200:1) te'ilCd thv pc~1-1orn1;u1cc; 
tJ( lciw prcs'i1irc sprinkler~ n1a1111L1el11rc'I by Sc11ni1>,c1 a1Hl Nebcn1 ;11 rc:cu1n1ncnd<'d 
pressure~ rru1n 68 tn 1_17 kl':i. ll w;r; ob~crvcd lhal :ii lhl: pre'i~llll.: elf 68 k\\1 lhc 
nscillatiPn ol' all the nozzles wu~ ve1y sllJ\V, uncl the dr·oplc~ls Wt~rc'. puurl;· di-,tril>utc'd 
;u1d tile welled palle1ns were unevcu, huwever· it wurks satis[aetorilv lvlicn pnc~~Ltre 
excl.:l.:ds ')8 kl'a_ Hence, 1·ealizing the gap i11 lerins or a cost eliectivc: waler and 
energy erlicicnl adv;uiced pressuriied irrif;alio11 lcchnolugy J'u1- s1nc1ll and 111arginal 
tanner-; growing held <:rup-;, th-~ J(:i\J{ !{,~search Cc)ITtplex ru1 !·.a~lcrn l{cgion, l'aln11 
developed LEW 1\ device. \vhich can be used in place o[ l1igh pressure overhead 
-,prinkling no·1,1Jc~ (Singh ct <t!. 2009). Singh et al. (200')) abu rcpurts I hat the LE\VA 
device saves energy in lhc lune tJf :lO---_"i() percent lleside~ cu~t ut' LEV\1i\ irrigc1Lhi11 
~y,tc1n dc::vclupcd with the bL~lp ur !lal h1Vie llc~ihle pipes ca11 be cl1eaper in eo~I hy 2 
I <l 2.5 I in1l.:~ lcs~cr than the sin1ilar rangc:s c)r sprinkler irrig111 ion syslcrns, whidi uses 
1-Jl)PE pipeline to irrigate equill area . 

l'c1:""""""'' _,J !.o"' ['1ctgy \\'.1LcL Appl1c.1lion ll~v,~c· l_i:i:i 

3 l)cvelop1nental i\·]ethodolng)' a11tl Col\l'('!JI of LE\.V ·"' I levire 

The l J ·:\V /\ i~ llased <Jtl !he pr111<:iple ol nHlllHCllt of n1on1enlun1. lt is il ·T- shape 
device where eljll:.t! ~ets of holes d\T pl:iced (in three row~) <lll the: (\Vll ilflTIS u[ the 
··1 .. _ l1u\ nl oppo~ile direLtion (fig. i). \Vhc:n it i~ pivoted at the <:c:nlre with the help 
111 socket ~ind bush ;irrungerncJJl <Hl the riser and \V;tler i~ allowc:d lo ilu\V through 
the device, d tu1·que is generated which facilitates cit·cular rotaLion or pipe. The jc~to 
ejccling l'ro1n ihe pipe break up in the forni 111 droplets due to the rotation. l'liis not 
unly a vu ids -;oil cru~iun a" in case o[ stationary jeh but abu t'a<:ililale~ uiut·c unilunn 
welling over I he: irrigated anc~l. l'Vlaju1· design para111c Le rs considered fur developrnenl 
,1[ IJ-'W/\ device were: lhc: lc:r1g1h :ind dia1neter ot lhe ·T· sl1ape pipe. nu1nlx'.r, 
\pacing. diu111el er and trajectlll"V Jngk ur thl: holes. l'o decide Lhe duncn~iun o[ th es<: 
design para111elcrs, testing with dillercnt cnn1hi11alion \Vas undl:rtakcn (Siny,h et al. 
'.:'lllJ'-1-) and is di~cu~~cd below: 

Ce11g1h and f)iar11erer of the pipe l)ifferent C<llllbinalions uf pipe k:ngths (10-80 cni) 
fur the dl.:vice were: tried. I! wa~ uhservcd Lhat when the h;nglh was le~~ lh<HJ 30 cn1, 
cilhc:r there: was nu rotation, or devlcc rotated only Ltp to certain operating presoLtre 
und :tfter thal it bccan1e ~l11n<l ~till. l'his phenomenon occurs due to insulllcicnl 
u111plc p1·odu<:cd hy lhe di~charge CLlln1ng out fn1n1 !in1ited nurnber ot' boles in 
uppo~ilc direction having a1-rn lcnglh less than 30 ctn. !'he ~.aiue is abo heen ,)bscrvc:d 
when pipe di<1111elcr i" less than 2."i 1nn1_ Whe11 devlce len31h was incrcaoed fro1n ."\() 
lo 50 ~Ill and dianielcr 25 n11n (with increased nu111her of hole~) with hole di;Hneler 
or ]__') lll!ll, il resulted in i11crea~e discharge und lacilitaled SITHlolh rolattun ul tile 
device_ r\l ct1n1 lengths higher lhan !iil c111 the discharge u[ tl1c devi<:e wa~ nH1ch 
higher 1ha11 desired level and inihalanec in cireulai ro1>itior1 were Dhserved. 1\l"ler 
Vanous cxpcrin1e11lali()n~ it wcis nhservcd 1hal 45 u11 knglh .111d 2-'i 1111« di:unell.:t' ol' 
Lile device \l'>lS lhe n1o~t appropnatc cutnbinu1iu1L 

l'i_g. 1 i L\\i,\ tk'""'' ,dorw 
w11l1 rotalll•!~ 111 ~cha"'-'"' ·' 
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1Vun1her, Sj11u:ing, L)iar11etcr and rrajec101y Angles of !-fo/c1· The nurnher, spac­
ing, diamctl:r and trajectory angles of thi: hules have Jirc:ct 11npacl on discharge, 
radial pal1i:n1 of water distrihulion, radial lb.row, anJ rotation or the devici:. ·rhe 
experiment <;bowed tha1 i4 lo 16 nun1hers of holes (each side) ;ire appropriate for 
,j5 en1 long device having 25 rnm Ji;uncter fur desired disch;irge (suiting to the -~oil 
propcrlics ul testing area). "J'hc uvi:t·all disi:hargc of LEW 1\ device has been kept [() 
lo 2() 0

/,, hlgl1cr tilan the inflltrution rate u[ the soil of Lcsting locatiun Lu facilitate its 
use in rii:e also. f-lolc L11 hole spacing 11r 0.5, 1, l.5, 2, 2.5 and J.O i:1n weri: tried and 
found that 1.0 cn1 was inost appropriati: for inosl of" the holes pli1ci:d on the LFW c'\ 
ann. f-{ole dian1eti:r LO, 1.5 ;ind 7.Jl rll!n wcn~ tried with diffen"nt corr1hination. 
hut experimentally 1.5 nun Jian1i:ler was found tnosl <1ppropriate. Solornon ( [1)90) 
ri:porled that due lo air drag, 1naxi111LJn1 throw is achii:vcd al the trajectory angle 
kss than 45" and i~ just over 30° rY1ost ot' the spri11klcr n1c111u(acl urers have <1JoplcJ 
27° as "'~landani"' trajei:tory angli:. In case ol' 1.EWA initially diffi:ri:nl sets ul holi:s 
\l'et·e placed :11 diff.cri:nt trajectory angles v:irying fron1 ')0 to J7° The cun!lg11n11ion 
uf LEWI\ device 1s pre~cnlcd in Tahlc I and ib ~chi:111atic drawing is sl1own 
in Fig. 2. 
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4 Tcseiug Methodology 

J'o jL1<lge the pcrfunnancc: o[ the cil;vil:c, lwo 1ype~ ul lests wen; p<:rfonned. Pirstly. 
-~inglc nuzzle test' [01 radial waler distribution palleru, Ladial tliruw. and head 
di~<:hargc 1·eL1lion~hip. Secondly, "block te~t· t'or dctern1ining CU (coellicient of 
uniforn1i1y). l'he entire testing was pcr[orrned 1n an indoor laboratory as per the 
standard guidclin..:s. "l\•·o cor11n1ercially available sprinkler nillzle were also testcJ 
(une single 11011,lc nnpac:l ~priukkr ;1nJ other wohhler) to con1pare the performance 
u[" Lr.WA. ( 'atch cans Ltsi::d tn the testing were or I fi.5 cu1 diaincter and 15 c1n height. 
·rhe single noF1k le~liug ol LE\\1,-i,_ was ltndertaken by placing first catch can 20 cul 
;nvay fron1 lhc riser and then other in series wl1ik: in case of single no".71c irnpact 
sprinkler and wohhler Lile ~a1ne c:atch cans were placr.::d at an inlerval uf 5() un sl;irting 
!he Jir--,t calch can after ii g.:1p ul 7.0 cn1 from Lhe ii~er. Befon.: s1arl of each ·single 
no~rrlc' tesl, Ji~chargc uf all the sprinklers wc;rc n1casL1reJ by collcctin('. the volu1nc 
u[ waler cu111i11t'. uLtl of th~ ~pi inkier in ct 2() litc:r buckcl fur at least lltrcc 1i111e~. ,'\ 
prcss11n: (J,iuge w;1<; 111<J1111tct.I 15 cn1 l>ei<JW the spl·inklr:r !'ll 1J1e ri"cr t<l <:n~11re lhe 

lks1rcd llpc:r:11ing p1·e~~u1e al wliicli Ilic ~p1inklcr i~ 1<1 be l.cs1ed_ "l'hc grid inca~c DI 
hluck test was o( ~() x SO un und ri.,cr hci"hls \Vere I in in all I he c;1~cs "rite cl1stancc: - u -

hl:lwc.cu lwu -.prinklcrs 111 'hluck test' was (1 -~ (1 in. i\11 lhc ri~ers in case 111 'block (est' 
w..:1·c c·quippeJ wit Ii prc~su1·e gauge whicl1 wets n1ounted I '5 l;n1 !x:lnw rhc ~prinklt_'rs. 
·1 he IL:s1 duralion lur -\ingl.c 1H1:1zlc' lc~L wa~ f<lr 1 Ii, while in case ut' 'block lc:sL' iL 
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was 30 1nio each. All the tests were perforincd in controlled contlition and repealed 
three tirnes to rnini1nize a11y error. 

5 H.csult and Discussion 

5.1 Testing Pc:rf(lfJ11ancc llf I,! -:W'i\ Device 

LFW1\ device was tested with design :11trihutes incntioned in '['able I for various 
perfonnance. The testing revcak:d that the discharge of I .FW 1\ varied betw<:cn 0.59 
and LlO in-1/h and wetted Jian1eler varie~ fru1n 6 to 8 rn wii11 uperaling pre~sure 
J'ange~ fru1n l '-J lo 58 kl'a (Figs. -~ c1nd 4). Tl is observed that th<: relationship 
between dischargl: (()) c111d operating prc~~urc (I') is goven1cd by liner eql1ation () = 
O.OO:lbP I 0.09'-Jl with r-z: - () 'l95, whc:rc:1s lhc: ,.,:lalinn~hip licl\VC<:n radial lhrow 
(\{)and operating pressure (I') i~ given by R----= O.O_'i_\81' + ]_8172, wilh R' ()_q7·;_ 
Figure _'i shows I lie 1·adi:1l waler 'li'itribu tlPll pattern of I_!-·. \V 1\ device :\I un opcr:ll 1ng 

prc~~llre l'l. l'J . .l'J_ 4') and )8 kPa. rt 1vc1~ ul>~e1vcd lli:il when ihc l.l_~\V/\ device 
was upcraled below '.)lJ kl»1 ti\,~ tlcpth ul w:lle1· applied rH;ar lire ll<l'/./lc was 1nu.-,; 

\vhicl1 rrcalc;s uinvunted po11di11g lcavi11,'~ <111lc:1- pc:nphc1y of welled cu-..ca di'y But al 
operdling pressure~ uf :l') kl'a <1nd :1hovc: better distnbutiuu ol waLc·r i, olise1·vcd_ · l he 
1adial water Lii'ilrihulion pall<:tn also rcllec!~ 'ilill ol pl:ak waler uppl1cation 1,1,v11rds 
DLLler periphery 11~ tlpeniting prcs~UIL' i11crcaocs_ "l'hc 11vc:l'all ,,1,sc1\a1i<>!l sh<JWc<l 
Lhal the 1·euin1n1cnded optin1un1 p1-.cs0u1·e fo1 l .!·:\V,\ i~ _llJ to -~8 !d'a. The catch 
values l"ro1n b!uck tests al different upcraling plT'iSUl'CS reveab th<tl lhe ( 'h1istianse11 
l_J nifOl'lllity ( (:1_) 'Y,,) increase~ ilS I he; opera(J!lg il!'eSSUrc incre<i~es. ]'be dill Cl Clll ('( r 
va!uc" c~tin1aled lor 3'J, 4') aud 58 kPa uf upercttiu[< pres~ur<: is S4'Y.,, (i2'Y,, :ind 67'1,, 
1·espectively ('Lihle 2 and f'lg. 6). 'rhe average :ipplicalinn ralc shows decrc11sing 
I rend \Vilh increase 111 operating prc~~urc d11ri11g tl1e testing {Fig. 7). 

Table 2 Un1form11y (Cl_:•:{,) (Jpcrdtrng Av applicar;,rn Uu1fo1m11y (CU')~} 
ob~e1-vcd nt T .[WA dGv1cc P1C,'111e (kf'a) rat~ (rnrn/11) rvlm rvt1x "Av: 

_1') I 6.5(J81J9 _';'2 " ~" 
49 I 4.S61J48 _'il) 65 c,2 
_'i8 1.'i.5.'iHOI (12 72 ,,7 
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5.2 ·resting Pert'onnance uf Singk No:czle In1pact Sprinkler 

Figure 8 depicts the head discharge rekition~Jiip ul" single llll'~'/Je ilnpacl ~prink ler [t 

was uh~erved thal di~chargc uf the "prinkkr varied fron1 0.39 to 0.72 1n31h ovt::r !he 
operating pres~ure range of 98 ID 294 kPa. Observing the pattern of radial throw with 
the op<0:raling pressure (Fig;_ 9) it is llhserved tha1 the radial lhrow varie'i lrom 6_9 m al 
!)8 lf'a lu 9.0 rn at 2()4 k!'a. 1\ s1gnilicant change in radial tbruw is ohsetvcd over 1hc 
operating pressLtre r:in11,c ul 98 to 147 kf'a when:as Lhc rate uf increase slows duwn 
con~idcr:ih!y \Vhcn the operatlng pre~surc inct·cases beyond 245 kl'a. ()bscrving the 
pallcrn ol l"il<.hal waler distribution p~1ttern (Fig. JO) of impact sprinkler, it \Vets 
observed that higher depth oi" waler is applied from riser to mid or the radial I hrow 
distance when 1he oper<1ling pressure i~ below 147 kl'a whereas rnore un1fonn waler 
ctpplieation with i_~rc;t\l:r depth ot' applied waler tO\Vards periphery is obs<:rvcd as lh<' 
operating p1-cssurc rnngc:; helwL-cn 1--\7 tu 245 kl'a. These ob~c1vutiou~ rclk-cl tilal 
;111 oper111i11g pressure uf lc:\7 tu 2--\5 kl-'a i'i uptin1un1 for lhe i1npacl 'ijlri11klrcr u11dc1· 
the test. 

crl1e ·IJ]uck l:c~I' w:ts 11ndennkcn tu esli1n<1lc: lhc un1i'unnity al (i x 6 tn and I~ / 
12 111 of inq1:icl 'ip1inkk1 '1pacir1g. It w:L'i Dhserved thal at (J >< (J 111 spacing lhc 
uniforr11i1y (( 'l I values) i~ uvc1· 15':\, I hl: Cl_I values cstin1at.od were /8._\ 87.h a11d 
!Ji)_(, pcrcc:nl ill '-J8, ] '17 and I ')f1 k l';i ul upcraling pre~surc respectively. J'hi~ indicates 
lhcit lhe <1plin1un1 ()11e1:11ing p1-,:'i'illt"C fur l11c imp;1cl -;prink)cr 1111dcr Lt:sl al(,'<(, 111 
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~pc1c1ng ranges between 'J8- 147 kl''-l, lJut once the spacing is increased beyond 6 x 
6 Ill dvo opcrat1ng pressure need tn he incre:ised to achieve Jesired unit'orrnity. The 
CtJ val Lies c)bsiorved when spnnkli:rs arc placed l2 rn apart \VUS 58.4'){, and 60.D')')\, at 
[ c~7 and I ')fl kl'~ of operating pt·essure respc(.:tive ly, however, the C'LJ valties in<.:reases 
above 7()'7;, when orerating pressure ranged between 24) to 294- kVa at sarne spacing. 
This indicntes that if one de~ires Lil operate the unpar.:t ~prinkler under the test :1l 
12 x 12 111 .'>pacing the operating pn;ssun.: must be in the range ul'24_~ to 204 kf'a. 

5.] 'i"esting l'er:'orrnance of \Vobbler 

Fig Lire l l <;h<JWS [\cad d1schil rise relaLH1n~hi1l of Vv' obb!cr· l"he relationship ~hows an 
i11Cl''~asing n·end ;is th,: 11pcr:t1 ing pre~sltre i11<A-cc1ses. 'l"hc: di~d1<ngc; v,11 ies lrn1n -:J. i ') 
lu ()_LS 1u\11l a.'> the upc:rating p1·,~ss111T r:Jnf~e~ l'rou1 ·19 to l)8 kl'a_ Figttrc: 17. indicate~ 
huge varic1tiD11 ir1 raJial tluo\' tlt' \\',,bblet- :is 1he <>peraling pn;ssurc 1ncrc,1ses i'nllll 
/::1--98 kl';1_ l"h1s indicate~ Lhat, fu1 wldel· coverage and upti1nun1 pcrlunnan,:e the 
opti1nun1 pte~surc of VVohhler 1s 'Jil kl'a c>l' i\Hl\T. f'tgur,: I:'\ rellet;ts Lhat rndi'd 'N<1lc1 
di~trihution pattern n[ Wobbler have alm1 >st sarue pattern when 11pt:rarc:d a'. d1ff,~n;n L 
dperating pri:;s~ures. The: 1·ad1;1[ w11tl:r dis1ributiu1t paltl'.r-11 i11dicatt:s highc.:1· depth ,it 
w:itl:r application neat- tlie nscr :ind -;harp dccn~:i~e in depth nl :ippilcd w:iler ov,-;r 
th<.: welled :11·ea i()w:ncb peripht:ry t)f throw. 
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6 Sn1u1U>H)' and Co11cl11~inrn, 

( 'urrc11lly avc11l11hl..:: upl ions in lenns 11f ..::Ui cicnt ii rigat ion tcchnol()gics 10 grov.'L·rs Ill 

cuuntri,:s like Indict luck" in 1c:cl111ical and ecp11u1n1c viability 1c;stricling lhc:ir wtde 
adoption. Majonly ot' the: gro\vc:r~ who cu111es u11der 111cdiu1n, oniall and nitn-1•.inili 
calc:gones >llll forcc:d tu rract1cc: surface inc:lliuds ot' irrigatl(Hl u1cu1-ring no! 11nly 
huge v,.astagc or water but ahu diesel <ind c:kctric cncrgy 11seU fo1 pu1nping. I .E\V 1\ 

dc\·ic..:: which can opcralc sallsfaclotlly at illl operating press1ire r<n1ging hetwl:<..:11 _\'-J 
_'i8 kl'c\ in coinpari~on lei in1pacl ~p1·1nklt:r nnd wol>b\l;r which lTljLtircd oper;itin~ 
pr..::sc;11rc n1nge ol' lJ8-2lJ.:1- kPa ;n1d 98 kPa respc:clivcly tu up,'ralc satisfactorily. 
opens an uppc!rlullily lu use \u\V p1c-;~1irc rali11g pipe nc:l\VUrk ctnd uthcr systc111 
,;,J1npu11cnl which arc C(l~t cfficctivc: l<JU. W'ith 1h1s pruposition. 'LE\V1\ [rrigaliun 
Sy'itc1n· will provide cHl uppnrlltnity lu witlc1· s..::I of larininv co1nrnun11y to iidupl 
clliciic11L irrigdliun syslc1n~ d'> per li1cir nccd and rri(•ttly in crup pn!dticli(l!l. 'l'l1c: 
Cl•lllTpl <1l 'Ll'W ,-\ \rrigaliun Syst..::m' ccu1 h<0 a \l(J<H\l r,,r 1Hll (•nly in cnn Lext to I nd1a11 
t'arniing con1n1uu1ty bLtl 1nany !-\~ian '-llld .A.Jnc<1n CULllllri..::-, whicrt: s11nilar 'iituation 

pricvails. 

Rcl'cren~c-~ 
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p1nl>kl1h :rncl <>pliono. 11·'1'~' p1>h[1-,l1,·Li '11 ',v,ucor rc,ntircc' iua11.1:~•'""'"' l'-.cllle1lacuh. \V:.i.-r 
J{c""" \b11a_~<' ('2':11'1: >1=21!'1 \11.:_ du1· l il.1 illl7:, I .. '.h'l-1111~\ '!2 /",- 1 
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11 1 L!'•liLlHl j",,drn"I"!'-\', ( \tlllnl '1Ld Sr ,,,e I !1l1'.·e1"1!y, l-1 •'""' 
Vio,ol.1i;oh1 I( I', .Scc~u,.1.1r:111 V, Su-;iw.·1.> I' '-),1111 ll:ik11111.11 L ( '1111:1 F'k'"""' l11 <><'lrn1c tol\llikd .. ,\ kil 

hll- L[,I'.\ I ypc 'vlicoo Sp1111kl, 1". l'tdJii<'.1l101L (Jilli IJi,cll<JI "I ["""'"'"-1(~,;1\:i .\~nclll!Ll1'il 
l.'u1vc1<i1y 'v[:1,.11LJ11ly. l'h1i»lll l(,,raLt 
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