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Abstract

Many local field studies on sprinkler spray losses in Iraq have been conducted, the first was in
1980 and the latest is in 2008. Many equations to estimate these losses have been proposed.
But, most of these studies depended on narrow ranges in the values of the parameters and
variables involved. Therefore, there may be great risk in applying these equations in the
design and management of sprinkler irrigation systems. Add to that, the problem of
unavailability of data for some of the variables involved which makes the use of these
equations impossible. Thus, this study presented a group of 14 prediction equations for the
sprinkler spray losses, so that it becomes possible to estimate these losses if one or more of
the following main variables is available: air temperature, wind speed, relative humidity,
nozzle size, and operating pressure head. The derivation of the proposed equations depends
on all available local field data, thus making these equations more accurate and general.

Key words: Sprinkler irrigation, sprinkler spray losses, sprinkler irrigation in lrag.

2008/10/9 * J& 2008/6/16 (& abisi
36

www.manaraa.com



Al-Rafidain Engineering Vol.17 No.4 August 2009

-

Aadial)
sk 4al § O Gl peall g JSLERY ST e QI Y 33 (e Ml dllad) A8lall 81 d)) Al e
sy o) g Y 3ol Cull a8 Gl oda A ) LalSa L3 Rl Ada Blliadl A il g Aadii) augi

5o liS 1d ) olsall Blgind 205 5 L& 5 Slagd jind sk Al Laa) 53 2l 50 (B (gLt ey
Alad) Al Cany @3 g oliall dapad A8l Shliall b "Lasead ¢ giasall 13 ol pal Sy L Lgalasti
e AR AW il GRS Gl ol 33 e Al Sl Jadn Llgd il Ll d3, a8l
PSP (NG P P (PR RPN D DN G0 4 W [P [PV VS PN R P S S W DN G [ B
plai yskiiy aniy s Gl eV S oda (pedd (sl e ol ade s LJinl 7 A )l Leleas
Guall e o) o lgabire il GO0 33 88 g e Jea Dl sae Cy el B Lale da g (I )
A 8 S5 A Jo gl ol e el sed by <l jladll ol el S8 gdy Al M o Jeadl Jia)
Gise vie Lol Tiall s el 2l el Lk 5 5l Aagay m )l e e il s B3,
celal i Jaraa g g sl Jaraall celall 5 ) a da 0 Jie 5 A Jalse il Jall o8 (e 220 Jad 285 Ll
Aflias) Gl Alunly ) slSlae il Gfaldl e aasl a8 Sl L V) dassedll 5 oAl S 5 ) el
@V Aeshid Adseiml Jo sl g "Sad Gl el (ailiad s dabiadl dol el ANV 5 H3 ) 8 pedil
Lorenzini and De Wrachien, 2005 s Lorenzini, 2002 s Ortega et al., 2000 5 1993 ¢ saa) i L
o) Bl (padi 8 g Casadll oda X sh aal e Jals L(Al-Jumaily and Abdul-Kader, 2008
Jalil elldy Al 5 Abasil Cagplall AV o) g Y1 Gy st e "Slad gl deglaie 31 5 manal (al 2 Y
Y-SV - R P P IR G ] PR -
e b (Ahmed, 1980) 4ul o Lyl S & smsall 138 Jsa Aoz bl 50 Cas (31ad) ) Llae &y o)
Aul o Ll &5 Jeasd) 8 ((Hachum and Jajjo, 1986) 4w ja sy Jua sall 8 (Abed, 1985) 4wl 5o Leili
(Al-Jumaily and Abdul- a2 " il 5 (1993 ¢ saa) 4 j0 & slax & (Dawood and Hamad, 1987)
JS ey G0 33 a8 g8 cpad] Aol g A%yl cilad ol sa pe Al yo JS Caedd L 3aa & Kader, 2008)
aranay dilial) dleadl V) & Gulill dalla ) A sie Lo da il o) Adayiid) Aslaall b Lad Al o
Lpm Ghae Gadie) Glul jall 028 abaae (Y a5 ) cSa¥ 1 Gl W LG 0 akas gy Jai g
Jie paand 835 5hall @y ) Cal s jiEa) clVoledd Lgiiaca S el sall 5 @yl (e 32al1 3 pia
pre Adldin) ASie @llin o & Ldeadl Jin 8 daps clad) Laaldic] 5 Lkl (pe aady 38 Cua GV bl o2
Uabad) Baadas sl 038 Jia 8 ey Lae Y alaal) 028 8 AN < yaial) ) Jal gl (anad iy o a8 i
Tk Lo Jad) daad) Caagind 13
e g Alla 8 8 gl (aedt Sy Gy (55l o 33 a8 6l Aaedill Y aleal) e daja gk ®
Ayl (Fia B il 4 sha sl eyl Ao e bl yadl da o et )l el e S S asl g
i) Jaaall dn
02 (po Jany Lea 3 5aY) < i) ddie igilag g sumsall Jon "l 5 i il Clilul) A6 i) ™
Al gadi g A8y ST Y aladl)

N dlaal) Jabati

Onadd Adlaal d825"Y 5 V) o A Aalad) Dipal) L g g gall Jon AL & gad) daal je (e ]
483\ FRPR\ I KPPt

1=n
SSL=CJ [ X/ (1)
i=1
NG LT
(%) GiL sl 33, 3858 = SSL
Uslad) Jalae f cli= C
ol Jal e 5 A yall pailiad alial il il Jadiyy 85l & S5 dale f jiie= X

SSL (& uriall elld 3l (saay il uSays X uiial il = A

37

www.manaraa.com



Al ALY (B0 g a5 33, B gh el Clalaa gkl D saa

dae = i

Ableall 8 &) padal e = N0

0585 A e shaial) o) Al cile shanall (5l (gl 33y a8 8l Agliad) o jladll (e 58 skl dglaal) bl o)
Al g 4l 5 Al Gl peid) e 3aal e g sind §oal 8 (L) sl Leaise 8 A30 LG ) L
U B oad IS 5 AT Gigay et 8 el Ll s ol Ly A3 el Gl sl Led ad ) e puis
Ll A5k ) 5 Al las & Gl Ly (vapor pressure deficit ) cldl g haa 8 Saall Goladd
Al Lkl 5ol iy haa 0 aad Ly 5 e @l o Gumg el Ay bk 8 el Ll Gl
e\.\;ﬁu\(ﬂ.\sﬁb)ﬂ\ &}S#}M\M@MJA\ g_ﬁ:\)agla.:)ﬁﬁ_llﬁ)\.c cﬂhS} ;\}GJ\E)\);:\;)J}
ot LTy A (B Basa gall O patall Apally AdEal jladl) AS Gy G patell am il piBall uila
Ll ssany G 33 S e "Ll 58 i) (ol AS Cliasad aae w1l My Lo a0 By et B sa e

.( Dawood and Hamad, 1987 ; Yasin, 1985 s Abed, 1985 5 Ahmed, 1980) _xaa

() Tl il Alae e Joan (1) Aaal i s e 51 35

Z=a+3 4w @
i=1
e S
log(SSL) = z
log (X) =W,

logC=clti=a

Ay clusidl 3ég 4 ( Least square method) (s il Cilay jall ¢ gane 485k aladiud Ky 13ga
G ) 33 ciladlc Loy 55 Alalae 14 Ll 23 385 .l ppaiall sae s Als <05 A 5 @ a8 Juadl
OSas 135 (el Ll chaall) dashiall Jids el se s (ushl sl o) pall) Fldl Jal e cilide pe
SNy abaa)l b clly e Jigie sa L "l < paiall 3 (e s (gl dliely (3l o) el aeds
Root Mean Square Deviation (<l o) s Jasad aw 5 )30 ) RMSD Alasl) jlaal) sl

Al Adabeal) con gar ey 48001 JalaoS

n pe, 12
RMSD :{[Zizl(SSLpredicted — SSLneasurea ) 1/ N} ©)

LY abeal) L 5 Jilaill 8 MATLAB 7.0 o sulall gzl yully Dlain) 5 38

MUAJU@U\.U\

RMSD Jlaa¥l Jleall o ledle Jgeand & ) i day ¥ claladdl Jualds 1 Jpanll (i pay
Ol A Jalae 483 o 6l (Jandl 4" 53 J8 RMSD Jadd) dad o 583 Jsandl (e ey L Adalase JS
Ol sl gty oata (g gl Al EYalaal) ;un;géui Ableel) 8 ddalall @ patid)l sae 3 ) LS ala 3 28 68l
3 —aY) Aleall a3y RMSD  jlumall 4o J8 aililan a3 62 52 (50 33, 28168 37 50 JSY) il
= Uil sl 33 88 e iy e Al Aul ol i L JS e 3 omall g Ay SY) a4 1 Jaall
G 33, 28 g8l Ay il Apuall ¢ i Jawd Alaleall 038 s Jsil) Sy Al 3y seays AR Adaill (3l e
A el (51 335 381 8 A 1 S8 Cp iz liall) ey dalls L Aliall S8 5 a8 e %04.5% 0 sany il
Js—a B ool Laadl L qoladl) 8 Auliall (il 33, 3815 A ae 1 Joaad) 35 5aY) Ailed) i sa
Aleal) sl (e A giia g baua A8y <) Aabeall b iy Lee (10 1)5) slsad) Jas

38

www.manaraa.com



Al-Rafidain Engineering Vol.17 No.4 August 2009

RMSD sVl jlnd) ad ae dastiveal) ci¥alaaly &ada 1(1) a8, Jaal)

O Ailaal RMSD
1| ssL = 2.9247 T04%2 7.32
2| sSL =10.63W03 6.84
3 | sSL= 41359 RH% 6.38
4 | SSL = 3.035 T2 02082 6.66
5 | SSL =172.31 T Ry 0856 6.37
6 | ssL =180.65 WL RH 07762 6.05
7 SSL = 86.09 -I—O.149 WO.2276 RH-O.7O71 6.05
8 | SSL =0.1439 TH0% pH049%t NOZ 069 6.12
9 | SSL = 2.2175 W00 pO449L NOZO068 6.75
10 | SSL = 156.471 RH™**% PH*>"* NOZ > 553
11 ] SSL = 4.9511 TO#7 RHO791 pHO3606 N 705052 5.04
121 sSL = 0.1246 TH15% 02962 p0-5438 N O 7705867 5.14
13 SSL = 56.34 WO.2527 RH-O.9465 PHO.5423 NOZO.024 5.37
14 SSL = 2.3891 -I—O.8454 WO.2934 RH-O.7271 PH 0.6498 NOZ-O.4526 4.49

(%) o) sl gl Ay sk M= RH ¢(C°%) e)sedl 5 ) dn 0= T ¢l 315, 81 gl &y siall dpustll = SSL
(k) Lasa) e da g ,l8= NOZ () 4djall il bl &ind = PH ¢(55/) gl e = W

b ge iy Glagles jigae Ala 8 Lealadinl ey 43 V) D Jaadl 8 14 daladl 3258 (4e a2 )l
Al 5 Sa a s2a g (12 a8 Allead) daiud D) Gl Al oda b LAl dyskha ) (e L il paia)
LAl G i) Gadie) Maal 5 " aie CGiada S SVl ) 1 Jsaall e aadl LAl )l 23¢r ALl adlall
) Ao g 3 el da s Adliadl @il eas e K occadie) 1 Jeaal) (83525 1 cV ol Lasé
caaly e 3 Y alae 8 A8 el (Biae Sl Jaraall Al alaie) o ol o815 L ) e agl) 45k )

-

EOMEN

Al Auubiall Alaleal) )gis\aﬁg.d\)d\‘gé Gl ) 33 8 aedt) Aalae 14 e daja Canl a8
G I3, S aeds (Sey duny i) adgall 8 Alal g dndl y Aaliad) Clegledl i @llig
N3\ FRPR I KPR Pt PSR § 5L O - WV, JRGH VSN (o I PPV P P Y BN B\

39

www.manaraa.com



Al ALY (B0 g a5 33, B gh el Clalaa gkl D saa

Predicted SSL (%)

35 1:1 Line

RMSD= 4.49

o

O 5 10 15 20 25 30 35 40 45 50
Measured SSL (%)

Alial) 8 g8l aa (1) Jgsad B (14) Dabaal) G gay Adadall (N g 33, 2B 6h 1(1) A8, Joi

J.\LJAAS\

. Abed, Muzahim M. , Sprikler Spray Losses Under Various Local Conditions in
Northern Irag. M. Sc. Thesis. College of Engineering, Mosul University, 1985, 85 p.

. Ahmed, Wigdan I. , An Evaluation of Sprinkler Irrigation System in lIrag. M. Sc.
Thesis, College of Engineering, University of Baghdad, 1980, 124 p.

. Al-jJumaily, K., Abdul-Kader, Shetha. 2008. Spray Losses in Sprinkler Irrigation
Systems in lIrag. The Twelfth International Technology Conference, IWTC12,
Alexandria, Egypt. Mar 27-30, 2008. Egyptian Water Technology Association,
Alexandria, Egypt. pp 717 — 727.

Dawood Sabah A.and safa N. Hamad. Predicting Spray Loss from Fixed-Grid
Sprinkler Irrigation System. J. Agric. Water Resource Research. Scientific Research
Council, Vol. 6,No. 1, 1987, pp 75-88.

. Hachum A. Y., and Nawal M Jajjo, Sprinkler Spray Losses in lrag. Fourth Scientific
Conference, Scientific Research Council , Baghdad, Vol. 1 Part , 1986, PP 579- 584.
Keller, J. and R.D. Bliesner. 1990. Sprinkle and Trickle Irrigation. Van Nostrand

Reinhold Publishing. New York. PP 652.

Lorenzini, G., 2002. Air Temperature Effect on Spray Evaporation in Sprinkler
Irrigation. Irrigation and Drainage 51(4): 301 — 309.

Lorenzini, G., De Wrachien, D., 2005. Performance Assessment of Sprinkler
Irrigation Systems: A New Indicator for Spray Evaporation Losses. Irrigation and
Drainage 54: 295 - 305.

40

www.manaraa.com



Al-Rafidain Engineering Vol.17 No.4 August 2009

9. Ortega, J.F., Tarjuelo, J.M., Montero, J., de Juan, J.A. 2000. Discharge Efficiency in
Sprinkling Irrigation: Analysis of the Evaporation and Drift Losses in Semi-arid
Areas. Agricultural Engineering International, the CIGR Ejournal, Vol. II.

10. Yasin, H, 1. ,Effect of Riser Height and Pressure on Uniformity of Water Distribution
Under Sprikler Systems. M. Sc. Thesis College of Engineering ,Mosul University,
1985, 113, P.

aigd) 4 - Joa sl daala 149 — 43 claiall ¢ 1 2aadl

41

www.manaraa.com



