- -

Iranian Journal of T bl

ST 3 ¢yl e gk 5 ooy 121 G133l soailols & )Shas (38 b 5!
Dagrolob aabl 59 58 (ool po 6 lg e s
Ol el (leduol (iaio olailo (T (pwiign 09,5 (55 sozmaisly )
@95 9 Uhigel «Olindos Glojle cliw ) el b wlin 5 (65,9lS (b59el g Olinios 3550 (Ol § Sb- Slinios iow (gize .Y

Olpl eblp 3 (s5,5las

5 ohjgel elindizg lojle el ) il (ol i g (55,9LaS (bjgal 9 iz 35 50 ol 9 S Sliddos jide (hagy jbobl Y

Olnl eoblp > 5555LaS g3

VRV /A bl g

AAERVAR I IRY @)L"

B T -

31— oole 1l £ 9

sl

Olyieas 3,9l88 (i Cel 00l 598 0 Ol Bras po SIS Gl el ol 5885 50 o glie oS
Ssdee AT FRE @l @lis 0533 crse i (a0 Sezadpe oS cenload aslis O Bras i (0 5S )5
Gl ol o sl s (Plb b kel g slagis, 5l eslil ol mlis Sl atgr Brae o)l 5l (S
s s sl nl sl sl Sl s3 Gl gl o 0ud 12l Ll )kl Glaptans (Dbl b ol 5l Soe
8 Sl g0 ladlsh o JLed w3 5 lel plodly ol s SIS slaell Gobl 2 Gk ke
5 ol SIS s | et 3 4l 95 b SLTeS Gl 5] (slbis 5 45 Sl Gl s 8
a5 035y Lagiasn (nl 5l iend 5ol pos 5 Cupe @ Shes (09 Gl Mo 5l (S e I S S92 21
S9i DLl ol ceel )l (8l lenly 28l (red g 098 el Sl ) G )lal 3)lge (B jo end el
Lol 00l es
S8 e (SFESs ol g (SIS B ran Sy e (g )lnl leadl, 1 guadS ClelS

dodslo

[ Downloaded from jircsa.ir on 2026-07-10 ]

o Sl ) 8 108 055 paliHl el Camar 338035, 0, 5 ol By s (slo i s B, il

Ol polie ouds el yol ol 45 009 axlge O o)lyou b Siddes § Sis o8l b )l ) ,525.(Schultz, 2017) el

0o b, Lol [LSe el e dga slls ol (s Bk sl il it o yisu 3L 65Xwl 39250

s asls a4 cul p3¥ elS pl o ol ol Cupae Gl W o o yide 1) (55,0laS Sladss sy A a5
(Madani, 2014) 545 o35 4545 (5 ,kol Hloasly aiile G pas o pae Lo

aibor @lal Blil 5 cuS S Ol Bras cailie Copae o rasli neee 5l K @lal lewd

53188 5k 51 (Shn i 0,500 9 gl 45z 4 (Bpae OF 5l (az BB jlaie cuiSil el ety Gl (il

* Email: Moradghanbari@gmail.com s s ;5 Lol 1o : Jgiums oiiny 5

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

2l |y of ololyy o (6 el § 35750 55kl ot Glodily Gl g gy p D900 el ol 05 oo
O o5en 5 i) 5,01 o

S el o szl s (b L sl st slaghs, Sl eoliiul (ol mlis 5l gy B ran lolSal, 51 (S
OTAR )5 5 (5lisn) 5 co wilizhes sloariz 5l o] igd g cind bl o Lasdie el (6 Lol (glaptamas

e 1sleS alwgas b slaaly) Sleile 5 Lol sl ol Gaugas 588 sz 4 (V41 F) Al-Ghobari
Sl @l il plivase 1925 5SUsS lacnd 0 oald L2l Ggy s pies FA 5 Gl (b @y c
CAL iz Subls (dome ()5,5LaS Aliwgas sadolol s B0 OF w315 polie palS ] La sl
i) bl 1y ongsd bl 4l o g)lal sladibele sadgi 5 (Sojslsyaee Lulyd 5 o Slee (V¥AF) o] Sen
5 sl Jolpe 4 Ligsye 0oys YVIA § 018 ()l — ombas (slaailobes gly SIS (6 k] ol a5 ol (Lt b
o5 (20 FOI5 5 VV/A) ot wilols 4y bgsye Sl (glaailoles SaadIS Lol oy S 08 0, o

3 5 S ailols dus g (anj )y ol SedlS oo (i (quyp 4 OFA) GLSen 5 5ae ol
it S (S8 oy 5eSils (s Sl Sl ladilobs jo aiod (ol po iy e edgace
& o (Kl plewdly s PELQ) by q) 53 9208 Jenily plonil, «DU) (1l @) 5 @js8 519550 «CU)
sl sllasl DU i 51 Ll gllas CU Ll 51 a8 sl ooty asys BT 5 #VY AFIY V8IS AELQ) ol
O s aiogad gy |y S9y00kes Suis upl a9 0 gilal laplenil, VYAT) ale 5 0liis 00 (izpn
Vsb 5 (SL U azsliz Ll sl aops AT B VO o ooty Licbs b )kl sloaSiets o JUil lodl, a5 ols
5 loas JLasos gkl sl as 30y T 8IS ol s o Aoy TVIY 5 5 zalS oyl ol jlade casl
5 obee @alol jo il oo Jda ao 0 PV 4y leaily bl el o e azsilis> Jg conl aoyo A 51 5L L
3 ploily (351 it Sk Sl cnl @l ia,S Gl Olal 5o kel ST leadly cends 1Y40) o Ken
s 3y50 s 0o )0 VY 55 (glosksd (6l 5o 0l lely 5 duoyd OF (5:Silis § dusys ABID 5 YY/O 31 (g kel ]

Yy do aiy SEL L3 VYAE B ATAY ol b |, cgloykad o,ll ailels 28 5 Shae (VYAY) SLb 5 cay)S
O G190 bawgte coad b))l slaailels jo a5 sls Glis gl wsls HI3 gm0 3550 $92) Ol Ll o
onaih Jle b wss oad ol sloailebs (asls ol elul s 45 551 peitie 0uoys YA AFV - b AT/AS oy
ViV e e ey e S olodily basgie 5 0oys YVIVA B SY/+ 8 oy an oS iy ool Lansgio ains
oyt S y0 iy L o (losd gLl glaailobes o Slas domils ol el 45 341 peiie dusys AS/EY
Goge> 4l 53 (5 kal plenly w5 S mraliae b 5 lal aSel (VTAN) o) 5 Lisms b (ol s>
2Ll el s slolr doa @osem ikl 4l o a5 ol i @l wisged L)l |y Gls>
@239 Olelly el g3555 ool Sl St 90,0 VP AVl lawgie jsbay (55 slacl da U 5l et 5 gl
Lol 53502 (5)lal 4t )0 el )kl 9 Ses Tk AT 08 0515 w0 BY 5 OV FA i ey 4L U5 5 00,8
oled o as ol lis s .ws,S Sbsyl 1 Glaes j8 pe okl Glhabile o ,Slee (VYAQ) ) 4 ailolg)l;
Syl icumilinl (Ll 4 plgioo yol ol BV alex 5l aS 39 Sl 0> 5l 508 (w2 9590 Slaglend]) daailels
pa ol oyl 00 M w0l by et ol alge (6,108 ,5b conts >l ailols b ouds Ll wilobis 08y
poe (2T (ks o ot gloyse (slainil pae 5 celiol pjlsl 1 eolinul lad oo o )l )5laS Cuon

g5 0,Ll solazdl gla sl )b g bjgel

VFY 5l VT ala/ o0 090



https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

Ok T 2w sladiboly

a5 ols plad @l iged byl 1y Ght kel Glapis o Slae (1Y) olSen 5 ()l 655 0 bl o
iSSP e Sysbar s Callacl polie sl bailbele (nl (oles 5o b3l laslne
ol 5 55 305 Sl el CDUD il slocSsb oy g, 55 i (2550 CUD ialeg] slacS
518 VYA iy o s AELQY LiloT slocSsh mly ay 10 9,05 oxdls ploasly 5 PELQD) Liles] slacS'sh
DY 5 OY FAIPS Y olyy s 5o AELQS 5 PELQS (DUS (CUS puileo ppolia ailols S 4o 5 ausys FAID 5 FAID
gt o 1y glokas ool gladilols 5,05 5 b byl VFAR) S 5 o5 loo ol 2 ogdle ks oo
ke AYIVY VYA 5l ailoles jo T iy 251635 45 ol i il gl 0,5 @il jgbes il 4o olieis
VY A 5 QYT olie b ool gy onfly loddl 5 VoVA 5 AVAY olio b s s 8l5 Jemdliy oloady 0
o 90 srable cdas JSin lisl og bailels (pl lawgio b sd Comdg onins)lis a5 Sl Cewddy oo
pae ws) slodils cenlia (635 sle pac doKaoad canlial sl o il ey s0d s s 392 o5 |
Silee GBI 3 b 5 @iy SHIE el bl O Gee pog ol el jo Jlid gy SRS,
Skl laalbels o 1) Ol (90500 9 o0, 5ee (VF ) 0uS s0lil 5 sondos domo caslol jo Woged (5,155 518 10 440
2 osde (sloyhad (ol s 05 L 30,8 (3155 Gl Gl 53,5 ey |y OlmeY 50 sl sl 5o slo kb
e 5 Gl g (55 el il Gl ao s Fo 55 O (6005 el 53 soys Yo o Shee 2l
as oy olas b sy j1,8 bl ojee g lise ¢ Jbwo,lez bl 51 g an o 1) g kol (el sldaille (VF))
2 98 deily Glesily «(DU) 23h @) 00 @ss8 S31980 (CU) Guiins )7 (S21550 o laas s lade
L ol SedlS 5 il 5ol laaibels sl AELQ) ol @)y 005 (8ly olenily 5 PELQ) (b @)
A dalone OFI0+ 5 FOIY - DAFA SV + ailal 55 sl 5 MBS 5 FHIAD DAUFA SAF+ b ply S oxie Lilo]
sty OVIAY 4 BY/R) DOFY Ll sloylai (6l wilobes (sl AELQ 5 PELQ EU (glamslis polie opuizoa
S a bgaye oSt (S 5 0o Hl055 293 SSlens Sl baalbls (ul 4 wa S (3155 ek cnl ol
@S (sip 9 B Sge Slillle Wbl p el Gl po st v raible (ol (6555 5 (sl po e Co e
Sl ol Ghegh 5l Bas g,0nl 5lop o okl g sleaible o Slee )l a4 Bl s o] I Jol>
ol ol 3 b g mlas 0 00l 1] (g )Ll ailolus as & Slos

L gy 9 dlge

OF 5a>,0 Y'Y 5 B, Job aiBs OV g ax,0 FA b aido F) 5 a>,0 FY 10 a5 009 0 MV Lo mhaws 5l glis )

(gigliz ally (635 e itn Jold Gl el cpl Al gl i ol 18 Lol 5,0 4880 B) g a0 YV U ag s

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sl g s 33 0k 121 531 5 5T (stoailotr 3 3o 8 313

Lad
Lad

VA' VA. V"
axdllae 890 ddlaio gLl i Comdgo () JSC&

03512590 65T SLpimn Sl 09203

“j—l ‘_s.bl)l LSS e Ve 5l 20 ‘Sc"ljl LS i Can g (_sj Gbl)\ LS e Ve glls .bljrs)é- Oyl
3L e gl .ol ub-so..,o g Slgus 9> ‘rsa.;f 09 3T Ay Gbl)\ smu 9 8[; Q] GESe B0 g e A
63555 Sl 5l YL (Sl a8 ol odd e (g8 6yll s 4 b gt cpl SLL I e S g o (23]
d)L‘Hi bl aw axtlas O%‘ PLIRC R uL"“" uL"'*’)'er‘*’ Q,)‘l 5o 1) Lg)l,,.gT (_;LascuLeL.; ksglg‘)’)‘ Syg o &,oy: Q,)‘l !
[EYo ol an b o Gglﬁ) 9 o) ou‘aP Ol s 00900 40 S e ‘_;Lmu.;l.\j L ool Seds u_:l)l.;
bugi g 03 Gl el 65)0lS Sl (b g aslllas (jlla 590 sdguze ;3 dapiecs (pl & g Gl
Al 10,65 1 6,10 o s 40 Al dmle 5l Blas 5 0uls [al jemme )l slacS i
axllo 0 90 Aol WleMb|

bl b 5 laialesl ol 5 (b s s ) 00 [zl (Sl (g lal sloailob )1 cgz dalllas (ol o
k_’)'{-c LS Lo 9 o..\wé_e\j ‘;;J.a.w 9 J}ol.».w 0‘.\.”} QS’L’ d.bl.uo o LQW w‘ g.aﬁ)f '0170‘ UL».M..;L: J.»A.‘B J.»|5‘

Ll 290 ShL graible Oledbl () Jgua

loilol Jolsi | bl e Conuo Shlgls ol g ol
- &o oS &y [EYRE a5
L olol Jow| (e x i) (celw) (,bse) (as 30 o) 410 50 00
KOMET YYxYY A ol?: YIY .A.\.lf st u_i‘..u)lf )l..\JL'> g.s"L‘ c.)l)')iuo Lé)».\.o?u MRS
SAROO YOXYD ¥ e | VI | Sls g oM | el S| b | S Loyaeme | MF
AMBOO YexYe YA ol> I oMe st t—iuu)ls &;)f J.‘.ua )5—’0'—"-“‘5 uy'.o.ﬁ HD

VFV 50l IV ala/eas 0,50



https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

Ok T 2w sladiboly

W 358 4 aslllas cpl jo Sl Lg)lt:-.’1 s eab aidys ey o)l sla el
LS)L‘"T uLo.b‘) L4

ol @i S8
adllas cpl jo el oo £ 16SS oo 1) as e C.Ia.,;)o g;l Oe g ClgiSy &8 50 ‘5)@1“,:.,...;“ So eabld
oo dmole gl (V) aaly las colaiwl 8L Sy i SB1eS 9 (VAFY) Christiansen i,

.(Merriam & Keller, 1978) o solaiw! ws,s cuws 45 (CU) ‘OM;{;;M%; N

Y |Di-D|
Dxn

CU= (1- ) x 100 M)

Lmsb}s O oAl x> g_j Sl Bes lawgia ﬁc(}....aui...a) 6)3]&"-’.' 6[.:&‘_,’_]055 SIS CR-I g_j Bos Diadaly pl jo
(V) alal; 51 oolaiwl b (as,0) (DU) ¥ oyl &y 0 %j &9 69\5.&; Al ol Slaslice olass m g ()'.'\Aéyo)
OYVYY ooljemld Merriam & Keller, 1978) 3,5 & )50

DU= (%) x 100 ™)

w‘f.o Qolo Cnd Ls‘)J | ()..uo‘éim) 6)50)‘&‘ Sjyg0 J)bl.a.n J.B‘A?- J)b B g_)T d,o..c .‘a.mw uni B as
(Topak et al., 2005) wals 43,5 ey (F) 5 (V) sloalal, pinn a0 oddanlne 2519250

(i)™

1+ min

CU,=CU | —Pmean I
Pmin o/

DU, = DU M )

5 J8lo> 554 Prean 9 Pmin «lbols idy S35 DU g Cpaiinn S 31935 g0 CUG o] jo a8
el GL) Hlesd Sl

ol Syl 50 ST 0 )5 (Gl lenil

Wls” oYLl 4zl 9 d9dce plonl aiey (5)lme b alg) lawgs Glal b aie 51 T Jliil ¢ Ladess )l 5o
L aS o0gs oy BB ac,i0 50 Ol 0 p)l5 lesily L5 cplpli sl oo Ve e Tosw JEsl leasly wed guudle
Slp ) daly 5l 0gi o dnwle la lol 5l ooz, O Jlade g oS ady ;) dilaie [0 oo 0,33 O ke el
OYYY ooljpmld) o oolaiw! (AELQ)Y oyl &oy 50 00,18 (28lg ety s

AELQ= (%) x 100 ©®)

1. Christensen uniformity coefficient
2. Distribution Uniformity
3. Actual efficiency of low quarter

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

50 a3L Dy < SMD aS 54 o solitul e abal, (ol (e he) (ibol yo 5l oo ) O Goe (1 Sile D,
(7 alail)) 355 o0 )| 392 S )90 )0 Dy sl
SMD

AELQ= (D—R) x 100 *)

ST 03238 Sy ylous
(V) akay 5l a8 9255 PELQ) "ol Sz 50 9,8 iy Sloaly 1) s G (sl y5ai BB oty i5Ta
OYVY o0l pusld) ol dloes

PELQ= (%) x 100 )

ol 3l s JS 315 (ol 5 Jonily lowdly o, Tor5 Ll 5 SlSlasd 8 51 5L e DS Cloa,
5 M) Gloalal, 5l s S 4 GialeT S'sly paolie meon gl g50nl 510500 Jol> S Stalesl Ssl sl o]
OYVY 0oljpnld) o oolaiwl (1)
PELQ,=(1 — ER) X PELQ W)
AELQ,=(1 — ER) x AELQ Q)

0B 3,915 (Vo) abasly 5l aS e0gs lensly jzalS o5 ER (Q) 5 (A) sloala
_ 0.2X(Pmax—Pppip)

Pmean

ER

)

o).».>é s_:] kS)l? Ja....;5.».n DULO L] ()L:) )Lw.‘B ‘hu.’}—uﬁ 9 JBL.\> 9 ).»5|.\> ol P Prean 9 Poin 9 Prnax Ui o as

OYVY 0ol50mlB) sl ol 058 Juaily yloaily b (o8ly yleaily coisl S T las 5l 5068 L 5 (golue o0
bl Sl

5ol A1 53t cow a5 saels ) @l & ypoa O 5 s lade LT 51 O 29,5 plSim 53 L )Lel Ui, 5
olali lgie co legazme a5 duo;y cod ol Jiligy ZU 4y 5 0ad p5ud 50 ol 5 g lake g ealiz B (g kol Cou dalaie
s b o ez ol g o ilol 5l eadz 5 ol o &gl I WDEL .05 co a3l (WDEL) " S5 ol g yuses
OYYE Glascos gl g, JS o)) ol dnloe LB

las )30 Gl S ol
J3b oo -l

shlo g atin pn> b B)b G by, (nl o d aale peme B elel 2 SL (20 pol> adlllas o
Sl a5 o IS cpl 4 )5 aly,b ol 00y 54y Byb a4y J3U kaly) Sl 5 e pley «(id V) goaz o
Aansgts axe w2 o B B5b as p gloj T b plst 5 oud Jate gyie )b 5 %03 (g 5l 5 Jib 4 S
e Sl 5 el il

4. Potential application efficiency of low quarter
2. Wind and evaporation losses

VFV 50l IV ala/eas 0,50


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

Ok T 2w sladiboly

Jib oSl ld -0

@l bl jo 1) Jull cpl po abls 2l (8,b 51 0ed oo &l beasls )15 alwgas 50 gloil sly jLad o5k
s a1y (0 i oo i STz 090 508 L e b pasiio 03gue 5l il yiie (nl 035 (oo (peend Alirilo
4 Jate (Vo-ratm) zw,)lid S dasin (pl G Gl ojls Jis a0 1) aje8 S5 1680 s L.z.,.,., aS asils
do a4 J3b 4553, g o 1, sty gl o5 el JS5 ool 55 halej] plonl iyl el o3 5ty o)
gl cos Gialesl a5 ola b lad odfonla 0sd Al o)l meite O &5 (GlisSas 05d Hits )] o lee
(Ortega et al., 2002) o s dilobs Jolas o STas (Lid ased 10 5 00l (g S ojlail ol (gauaSis
alobo o sy islesl -z

Lulyd ol e b sl s e &) il s i Sils a5 lome sipmo) T & a5 b Ianl pslaia s
475 (reSloe JLid aS e alg) 55, (Slodgasme dn AlF o ah Ll Wisgs adly alels Lawg o a8 Ll
Ortega et al., ) <ol &dlg dlo Jol 51 ooy Fooyo oogumme cpl el W86 Lyl jo 08,5 J18 Jai awe sl asile
& 5 ST b 5 390 Slo il Jolb o 1 bl O (sslaaz GBsuls 55 Jolyo ol 51 o (2002
«shaiecpay (Dogan et al., 2008 :Liu & Rossi, 2006) o ooly 292 oo 5 S)le o S a4y g (550 YT Lolsd
@ dod 1 ogas glaslasel s g 00,5 ooly & sl alaly g (g)le e SeS A LS Ayl dges Slaal g
VP 3l s g e il VY gl 4 caiSrex o3lles by bod Lol ol uuaSied (g e dw sba s
GBS 5l ey 5 00905 5 4y g5, allels ¢ onaSed alosl 5l Ly (Lietal, 2007) o e aseds Ll 5 e il
Tyt dlgiwl lawgs la bgd 19,0 oo e ol o> (Ortega et al., 2002) celw 5o LE 5 cels S Jslas

o yxita T ol SeuandlS i sloeilobas o2l

MRS alelws ,oDu; gCu; @

5 b e dlgiion 4 s 4S5 Wloods dwlne duoy3 FEIOF § VAP A ol 54y a2l 50 iulo;T gk DUy 5 Cuy
ol oy 3 Ae B EY 0 g a0, 0 AV B AY o o i LIS g pl e Jawgs ool slgiioy DU 4 Cu LIS

MRS abls PELQ; @

WDl oo aaxde ax Lz LCind oewlin g cgllae Jlade a5 0l aule wo s FAAY wlels ;o PELQ, l5e
Sleaily g o ilelu ol 51 Sl Slaslice wlul 5 Js sl izl g (2l Blae Jdoas dasin (pl o9 b
STl bl ol o8 (Bls 51 el o0l BT (6o po e 5 e Blws Jedots S 5l @ oS Jamiliy
G pas 5 B3 lopd Al o pas wlebs Cd)b 5l S Gilal 02,8 4 pliee Conl axlse
Dged 0, Ll s JIAF ST O s S 1eiSS j0 oS el cn o

MRS abolw o ol ol 8,00 gAELQ, ©

Cawddy doyo FAAR e el g 0l PELQ s AELQ; polins ¢5Ls w51 50050 okl Jdsas pol> abels 5o
e az iz b bl 55 gkl CuliS Jlogad j550e slaasly ol ws)lnl Ca e di b ol jsliier ol
o 395 Sl ol wloles ol [0 4135 & g0 (6 Ll 3geaS caiSanl wms wo lis (V) JS8 0 a5 g Lol colis
Dol g Al 3ea Gald b ol wo e YAPY wlele cail ¢80 lade ol diwle w0 VYV s (o

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

Saddy Camd b 3985 09 J6S caipolis a5 Wad g pSojlal cele o e SOl VY g < /28 5L 5l i

b oo Sl Glly, as e )0 g 00gr iy

Aoy 4l p) 4 Res Dl

313 b Sl 2 5aS
3

i,y @}Uﬁo.&.&a?&yi

0O 10 20 30 40 50 60 7b 80 90 100
(M)é) AW d)Lu‘i o luo

0o y3 YV/AF 519K oy b MRS a5 ylal oS i 1(Y) S50

MRS (i Lo 3 ot (2 35 g lis :(Y) Jguzr

bP WDEL Jib oz ad oSl | latll jl (g ol 3 oAl (oo bwse

) () lavg (MM/hF) I (mm/hr) v (km/hr) q (lit's)
VYT ya/sf V2% VOIYA Y2 s

CU DUy DUy S ol s pdudeis | 205 g 4 oo ;0T o5 ol jlade

) ) ) (cm/hr) (mm) (mm)
yv/as SV O YV/EY 158 VF/AY YENY
AELQs | PELOQs CU, DU, AELQ, PELQ

) ) ) ) ) )
/%) £/5) VEIYS £¥/40 FAIAQ FAIAR

[ Downloaded from jircsair on 2026-07-10 ]

MRS s jo jLzd Olys @
Sl jlome 00gazme e a5l o aST 0l dewlxe duo 0 YY/OY wilolws jo IS ,Lad gl

AP 5 ol s _
ER slewsl, Julis Lasls P—(%) S s Prmin (bar) Prax (bar) P(bar) ,leé oSl

m

<|-FY ARV E Y A YIYA

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

MRS qiues AELQ, s PELQ; DU, Cu,  ®

VFIYE s iy o]y Lol (ol g JS Lid Ol pais bl s wienes JS AELQq s PELQ DU (U li
W dsls ao s FOIFY 5 FO/F) SFA0
MF alsles L DU[ 5CUt L

VFV 50l IV ala/eas 0,50


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

Ok T 2w sladiboly

Oy e S ol o 090 bl ol e Lblons dilxe wuo )0 TENY 5 OAIYY Gl ol jo DUy 4 Clg
10 o35 Bl 8,518 (sl B 128 s s (197 352 o Bl 4l () 5 bl (5,513 il sl
s god Sl calio Sligien 5 035 o Sikal i3k gled
MF i PELQ; @
5 b cdeds ailels (pl jo el pl e s alaxde ax )l ol dule do o TY/FF Gl ol PELQ,
sl 3l s 3,555 5188 (092 3l 5 cenlinl (61,2
MF abobw s bl ol 8,00 g AELQ, @
Glols J57 s s o)l s ax ol asiws LS PELQ; s AELQ: sl ol )b cailole opl jo (s kol o5 cdeas
sl a3 T iy canlial by g o8 iy Elad ol 4z o5 Cal )b (200l I 0l il el 5 Gl
odls plil 55 51 58 (gylal a5 9gd so alaxde il oals sols Hlis (V) S5 j0 a5 (g kal colsS covie e 5 L
FB lags,lol plo 510508 0l 51 (rand ()T (YL ool LB O jlade 5 as 50 S5 g ool Zl 4 azg L oo
3l T s 021 58 )kl o5 ke Shoe 3985 SIS s o (i 5 lal ColiS imie az iz ol e
Sl FAUYE ply g

-
J

(>4
1

“*:'.’.J“e’ufl)"fuz""s}s

-
1

(3o ) G T o Gos
“

—~
1

—
1

Aw

sk e speS | adey 4 0kl 03 O

. \ \ Al ' O [ \' A 9. Yoo

(a0 3) ooy (5 3Ll Coluwo

20030 BAIYF 351555 g 6 UMF s (55let] gl i (1) JSC

ooy &l o ilol Jeadljgiws o a5 sl 5,lad 5l 5 Gl weaws 9,515 jLad 0l ools mudg a5 Heblen
29988 2l iy 5o SIS pas carge 5wl ell e 5U O iy elad (il Jlid doay a0 oo
bl S9)e0 oo aty) dilaie 51354 L g 4Bl gead J3U G edgamme p3 Sl daJ3b o5 ol Solis bl
Sgds Dl e L 09l doyd FIAN i (pl Gl stily Slali ols moldl | b ol oSS Led el
WSl o dmg by ool el o lond (6ol el o e gl VAAY 5 B8 36 il e pos cyuSolon 5 il
15 & s Mg, Sl 130 Sl 5 G5l et (el S5 it

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

MF (oo lo 3T it (o235 gl :(F) Jgu

(/) DP (/) WDEL lavg (Mm/hr) I (mm/hr) v (km/hr) q (lit/s)
fa/ve ZIAA ARVANY VEIY IV YIY#
CU DU DUu S 2l ik ac)3e gehaw 4 odm) O o5 o laia
O @) ) (cmihr) (mm) (mm)
OAIYE Y OV/AA fa YOI YVIVA
AELQs PELQs CU, DU, AELQ, PELQ
(3] ) (3] (3] () )
Yany Yany INAAY YN \alidd \alied

MF s o lid ol ss @
iz Slailr poll 5 13288 olonil SIS Jlo 5o slagblal )0 jLad (8ol b gl JS 50 ,lad olyis
0oy BV MF ailoles 1o JLis s 5 085 ool a5 50 5Lt 5 090 loylid o Gzl aiboles alisile 5 Lo J3b

b aalss o a8 lesdl, i asls T da 36 5 wlebes [lad Lal53l Ll 1o el (g0l o 4 oad daslons

MF i lojT it 50 jLid Ol puds 1(8) Jgu

AP sy ol e _
ER oo, Jolis sl o (00) 5 S P (02r)  Poae (ba) P(bar) ;L oSile

m

o[+ AY A5 \ ¥ \Ai

MF wlols AELQ, 4 PELQ Dus Cus  ®

s YANY YN 00V leil, Jlis jasls 5 S Led legs elul  aible AELQs 3 PELQs [Dus Cus
ool Gslhas e 5l 508 MF it sloasls ase polie (olal ol 5 o] Gy as o YA/NY

HD «lls ,oDu; sCup @

plg 3,5 polie ol o] Cavsdy Lol ce ailons dnle o ys FFIFY 5 VENA awibols ol 53 DUy 4 Cuy
el Lo 56 b j oloas

HD wlls PELQ, o

el aslhae Lo 85 laie 45 08 5,51 #Y/Y aileles | PELQ,

HD alobo s,lo] o ¢é, 00 g AELQ,  ®

s AELQ: Jlade ls o> 5l 56 o 5l eolitul cdeay ailole ol ;o o 3,50 woys FYIY aibels o0l AELQ,
i 2ot S olS iemlie loj 4o s kel plnl g O Lisn 1Sy blay ol> alle jo o il wal PELQ
s 2l 50 bl 05 S0k sl 00 3 (F) USS 50 4 s ()Ll Sl (pmie ool @285 18
Co e Jlosl g £316555 oo 99 YU U lgi co pimmms (pl 50 a5 Cel do 0 YTV dee 3905 Olali )l .Cow
Siloy Jlas 4], ee 3985 lali ewlio

VFY 5l VT ala/ o0 090



https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

Ok T 2w sladiboly

10 -+
9 -
‘3) 8 Wl 4l ) 4 Res 3ol
=7
I
3 5
N
9 5 -
i
3 3
< 5 ‘ )
skl apeS Al a4l s edd o35 O
1 - |
O T T T T T T T T

0O 10 20 30 40 50 60 70 80 90 100

(dw0y3) oo (6 ylal coluno

INBIAY (515355 oy b HD s (6 skl gl i (F) JSC

ool Gide bwgie ad 5 S Sl 3585 e o ylime 0 duliee duoyo YA e o il lals ol

3 S G Sl 398 Gy gl oo alax Do aS joboles ST Wl aulne cels (o e Sle OIVVY 5 AIY S

A el paz acyie a0 Ollg, cpl plo woanl mily o

HD (Lo v (235 g b :(F) Jour

DP WDEL

o o lavg (Mm/hr) I (mm/hr) v (km/hr) q (lit/s)
YYIY YIAY OY/VY \PIVY O/A Y
CU DU DUu S 2l ik 4250 b 4 oy o5 ol jlaia
0 ) @ (cm/hr) (mm) (mm)
Yo/ay FO/YN YOIAA AIY fVIVY ARTARE
AELQs PELQs CU, DU, AELQ PELQ.
D) %) ®) ®) %) )
ba/ay bHa/ay Y¥/TA #YIY YIY #YIY
HD s o jLid Slyis o
Syl 518l jlre 08game 4 45 Al 0,90 5 oy VAT el jo HLad Ol s
AP IR _
ER oL, Julis osls P—(%) i Dl s Prin (b8r)  Pr (ba) P(bar) L oeSilee
m
</-YA VY Y/¥ Y/A \1id

HD «lslo AELQ, s PELQ; Du; Cu;,

5 DAY SYIY VEFA oo, Joalis ol 5 ,Lid oLy bl , ailsls 53l AELQ, 5 PELQ, Dus Cug

i aslhae Ly 5 ppolis ailals ;5 ,Le8 Glugi sllas e olul a5 el Cawsay auo s HA/AY

(AR N1 TA i gRVESBEXIIPR


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

G100 540 5 o i s IS adllas 8,00 SIL sladilols jo ol las calise Sb5, sleas Ll o)
OMSioe odoe 4 08l Cewd Az ol A 093 g 5o 5 (VE)) LSee g Sl g 0400 592
Db oo s i Jelse 51 A6 axdllas 5,50 sladilols

& 5 Al

Ol sl ol aBls gy oble s Gliw el mhae jo 0al Lzl GLL glel slapiuns L))l & (Giegh cnl o
2SS 5 bl pleadly (T w318 gla el pelul n GLL )l et 4w jslate
S ol pols aslllas )5 oael Jasas glaassil 5 2lislesl « Jlaw slajiulel mls w85 )18 Sb5)l 550 laalyl
wble s ShL sleable caliol o Sloe 10 S50 Jlawn Jule ( >l ola! SMare 3959 ogdle 4 cails
2y y0m 0 p)l5 adly Gleily LS 5 ogdle a5 0o (k] i el (53,150 )0 45 039 (5l ey § S e Pluss
b had 5l oles Sy )0 Ll oo 2 plosl 2l o9l plol o (Sloj Cadgasme cenl axsls Jlisay 1) Soi 51 U
loasboles bl wbla,s colh SedlS ShL sladilobu o Slos a5 Cod 53280 Azl S g o0 Slgii 9,00 5
w9 plasl g lal Jad Jsb 5o Cagh wiz 5o

&b

b Gle g jlae (51T (VYVE) (65,5liS ooz oyl Jladeod silal slaghs, axwg U ojlal )
Slasees glal sl

Shbt kel sabls o Slee b, (VYA9) sliosgls o g cwdde o wogo giwmme o e o lizn Y
AAG N ol Ol g 655 e bl 53 S jmie L3lol b ol (SadlS

& i) OF)) aloged g5 ol B omal Wy o Gigrdem o) p oo Sy s Y
(o5 bl 05508 slaglin e (90,50 adlllae) (g)lize 5 Jloyloz Ll 5o )kl (g slaailels
FAAL NV ST clilis slo jiags

ol laalols 0g 080 b ol ase> 0 5 ] slacylensl, woyr OYAF) ole o g o 0dlyg 0>
X5 YV )Y ol 5]

ol Glapiums (38 25yl OYA0) (60,550,5 Gloj S g y90 i 1€ (SBoyme - op G0 Olyy D
s 2815 5 el 8l Sl el e il 3 0a L (] 5 (stang ) S L
ObeyS ol awgd ousls

Ol 0 g ol sl o Slee U551 OYA) ez o 5 Ols3] e (2l |z il g F
XAV-YAD 00 )+ syl 5 o o e - yhian

it Sliios ol 5o ikl ©f plealy Condy bl OTA0) puls .o 5 Ol B 0 ulie Y
MYAYA PN (505 5 oyl sloosls

G325 b yliw] Ollasl o e g 5lal lapius b3, TVY) .G s glne ooljels A

Sipgh Yy do dilaie deg SlEb Ho sla,ad o Lol alle 8 0,Slee cwypw (WYAY) SLL .z 9.0 (oS A
FYV-FAV (V) YY (g),5las o ol

VFV 50l IV ala/eas 0,50


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

Ol ST Zshw sladibol

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

O b onsd cds o)lal lapianw 2Ll OYAF) Lisgiug 5 )95 ¢ 5993 )5 | ep g <8l ) -

Ol e 5o ead 1>l loyhad oLl slaaslel 2 2l YY) gom o Slul il o oep (Sl )

) u—l 6)5°}Q43¢)S‘L"'°)"L5‘°)"45 LS)L.JT FHP W éf)lSuM@Lu (\f”)dﬂjdbb] )56 akso.J.uu\m AY

A=A FY ol O gl sl slagls

6okl plealy waz 5 SIS wealin b (ylol asis b3, (VYAA) (ube 1B g 8L o 6 o o dlisgon MY

14,
15.
16.

17.

18.

19.

20.

21.

22.

23.

INEENASIBINE ‘Q‘ﬁl Jl}s;‘j Sladss (UL""“")P GOge> a5l 169,90 dnlllas)
Al-Ghobari H. M. (2014) Effect of Center Pivot System Lateral Configuration on Water Application
Uniformity in an Arid Area. Journal of Agricultural Science and Technology, 16:577-589.
Christiansen J. E. (1942) Irrigation by sprinkling. California Agricultural Experiment Station, Bulletin 670.
Dogan E., Kirnak H. and Dogan Z. (2008) Effect of varying the distance of collectors below a sprinkler
head and travel speed on measurements of mean water depth and uniformity for a linear move
irrigation sprinkler system. Biosystems Engineering, 99: 190-195.
Li J., Meng Y. and Li B. (2007) Field evaluation of fertigation uniformity as affected by injector type
and manufacturing variability of emitters. Irrigation Science Journal, 25: 117-125.
Liu W. and Rossi M. (2006) Land evaluation in Danling county, Sichuan province, China. 26th Course
Professional Master Geomatics and Natural Resources Evaluation, 7th Nov. 2005- 23rd June 2006.
Florence. 153 Pp.
Madani K. (2014). Water management in lIran: what is causing the looming crisis? Journal.
environmental studies and sciences, 4(4), 315-328.
Merriam J. L. and Keller J. (1978) Farm irrigation system evaluation: A guide for management.
Department of Agricultural and Irrigation Engineering, Utah State Univ. Logan, Utah.
Ortega J., Tarjuelo J. M. and Juan J. A. (2002) Evaluation of irrigation performance in localized
irrigation systems of semiarid regions. Journal of Scientific Research and Development, 4: 1-17.
Schultz b. (2017) Agricultural water management and food security in a sustainable environment.13th
International Drainage Workshop of ICID, Ahwaz, Iran.
Topak R., Suheri S., Ciftci N. and Acar B. (2005) Performance evaluation of sprinkler irrigation in a
semi-arid earea. Pakistan Journal of Biological Sciences, 8: 97-103.

VEY 50l VY ala/ 00 090


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.3.5.8
https://jircsa.ir/article-1-470-en.html

[ Downloaded from jircsair on 2026-07-10 ]

[ DOR: 20.1001.1.24235970.1401.10.3.5.8 ]

ST 5 sy T 38 00k 521 st 5 T (5B ilobu 8 ko (38 (ot f

Technical evaluation of sprinkler irrigation systems implemented in Khorram
Abad city
Yaser Sabzevari®, Morad Ali Ghanbarpouri®*, Anahid Salmanpour?
1. Ph.D. Student, Water Department, Isfahan University of Technology, Isfahan, Iran.
2. Researcher, Soil and Water Research Department, Lorestan Agricultural and Natural Resources Research
and Education Center, AREEO, Khorramabad, Iran.
3. Assistant Professor, Soil and Water Research Department, Lorestan Agricultural and Natural Resources
Research and Education Center, AREEO, Khorramabad, Iran.

Received: 2022/10
Accepted: 2023/01

Abstract

The lack of water resources in Iran has increased concern about water consumption in the country. The
agricultural sector is known as the largest sector of water consumption, and saving in this sector will save
significant water resources. One of the solutions for the optimal use of water resources is the use of modern
irrigation methods with proper design and implementation. Therefore, the purpose of this research is to
evaluate sprinkler irrigation systems implemented in Khorram Abad city. For this purpose, in this research,
three sprinkler irrigation systems were evaluated based on the parameters of uniformity of water distribution,
irrigation efficiency, and uniformity of pressure distribution in pipes. The results showed that in Khorram
Abad sprinkler irrigation systems, although there are design and implementation problems in many cases, a
large part of the causes of low performance is poor management and exploitation of these systems, which has
caused excessive irrigation in some cases, and while reducing the actual application efficiency, it has caused
an increase in deep penetration losses.
Keywords: Consumption management, Uniformity of water distribution, Irrigation efficiency, Uniformity of
pressure distribution.
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