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) ALIS i (0 gl Iy =il g A5Y) A4H)
Sy e Laoldie) ot ) s V) AES i o) o(4e aall)
(a5l (gl ros alaY Lgapest ot LYl (g
A =) sl Aygiadl AAKN) s e adinall A sae
A3 1S tLally (JL) ey il slaa® 30 s 205
o Aslhad) Jarall dia s il Agsiad) Gl Al sl
e * L) Janll cle L sae® gl 58 = sV Ay
el s salaie) ot g0 A8l 3aag jrw ol o A8l 3aa,
Cappaal = goall 538) Gls (Jsall e 2l (B aseas sl LU
8aay 56 L) /i) sl Jaae die lakial) A 3 * A5l
sl s e L = Aggiadl Juotil) cle L) 5 ¢((367* jual)
A o(Rggiadl @l sae * Glulall sae® saalgll dulall 3l
i) sl Jseis cle L) ol il (33,25 @il (b o5
i) ady (sl V) Jane [l G Alanl= saalll dlall b
= el ¥ Jaaa) Sa a1 120 ) Ge Alaal
el sV s d = sl sae) of LS L((S*L) /il
L g L[ 4e3c1] (L) gl o) oo ALaldl) /i) qap
AS G Bladla g (13-9) Jsla—all plaedlel , <O
Lpgllad) Jaiaal) dins (el Agiadl feacall 4S5 dygiad) Cag)
59%12 Gliye daalsh plaiud e daililly (i) qupl By A
Am B4 dbae g 15%15512*15 512*12 59*15
%50 5 %40 5 %305 %20 5 %10 —a ALY dxiloal
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Al el gadl) Ladd (1) Jgad

iyl Joa hadal) hall Jaa Sl Lo e s
(elfcnsa ) (i) il gasil it
0.615 20.9 1
0.705 25.8 2 il skB\Weather tec 10-16
0.753 30.1 3 la3.96
0.822 34.7 4
0.780 26.0 5
0.828 31.1 6 Sca 30-30
0.901 34.9 7
1.018 40.8 8 ala3.57 Final) kb
1.056 44 4 9
0.587 25.0 10 Gardena
0.689 35.7 11
0.790 454 12 ala 3,655l ki
0.830 24.0 13 Neptun brass
1.011 35.7 14
1.440 459 15 ale 3,65 #mall ki
0.4 25.5 16 .
0.488 357 17 Neg“;g ‘;’.ﬁfl‘;ﬁ
0.559 45.9 18 P2, ’
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ouglsy amad iy Al palYSE 5003 b Chial Jiay ol pladll daiel Lo plall & s Jaall Ainadill e el 5(2) Jod)

Al (b Aadiiall Cild pall

. et dr et Jula . .
slall &5 ¢ Jaall dyipedilialalaall s Gl g 5
=16.834+1.658*r-0.048*r>-0.015*r°+0.001*r* +6.71* 10 ° *r° -8.1*10°
weather tec
Oxr6414.132% 0227w 092 i, 1) 0.950 10-16
0=3.694-4.745*r+1.954*r-0.389*°+0.042*r"-0.002* °+5.01*  10°
Sx 610 527% '0'512*p°'553 @) 0.964 SCA 30-30
0=1.371-1.609*r+0.828*r%-0.219*r°*+0.029*r*-0.001*r° +4 2* 10°
5xr540.447%r 00X 576 o @3) 0.944 |  Gardena
0=-5.04*107°-8.864*r+3.423*r%-0.692*r°+0.076*r-0.004 *r°
0.966 Neptune
+9.764%10°%r%6.014*r0®% 016 4) ' brass
d= (12.686*r°°-29.286*r%"°+19.764*r-3.289*r'® +0.309*r?) Neptune
P 7010 6xr2540 481%1%-0.118*r35+0.008* 1% ... ©) 0.971 plastic

o Aardiinall il pall Gugyy arand N GARNAILE ja Jual gl g i cliand B3 die % UC ¢l ¥ Bulii Julaa 3(3) Jgaad)

e Al
e % UC 13,31 gl s ~
$1 38 Gulls ST Jual 58 Y
@35 a 15/ (29 il
Jasuall sk 47 35 30 25 22 (pL @®S
1.07 83.94 83.32 83.06 82.79 82.47 12 9 .
-1.13 88.4 88.87 89.3 89.81 90.09 15 9 % S
1.18 85.21 85.17 84.74 84.18 83.56 12 12 LC &J) <9
2.80 84.21 82.82 82.04 81.27 80.46 15 12 v
* * * * * * 15 15 >
1.37 87.86 87.31 86.74 85.79 85.4 12 9 °
3.63 79.86 78.08 76.75 74.92 74.21 15 9 g
2.20 82.52 81.18 80.39 79.32 78.87 12 12 ™
2.81 79.16 77.68 76.63 75.27 74.75 15 12 é
4.30 81.51 79.7 78.02 75.67 74.76 15 15
1.26 83.83 83.21 82.86 82.42 82.1 12 9 <
4.00 77.23 75.49 74.52 73.3 72.4 15 9 E
2.90 80.81 79.47 78.72 77.77 77.08 12 12 m)
2.92 76.98 75.7 74.97 74.07 73.41 15 12 9(:
2.17 83 82.09 81.52 80.71 80.1 15 15 o
4,19 87.53 86.02 84.77 82.85 81.82 12 9
5.95 77.54 75.63 74.04 71.83 70.54 15 9 % %
3.97 81.3 79.89 78.6 77.11 76.26 12 12 E é
2.25 76.92 76.03 75.53 74.71 74.14 15 12 % m
6.46 77.84 75.66 73.98 71.57 70.27 15 15
9.28 83.95 80.46 78.05 74.99 72.7 12 9
21.45 89.8 81.68 76.82 70.53 65.91 15 9 % E
14.19 83.36 77.72 74.43 70.37 67.42 12 12 E 2
10.25 83.9 80.61 78.67 75.15 71.66 15 12 % i
25.56 78.99 72.57 67.27 60.48 55.39 15 15

i) o5 G ALy Axhy LI (o S o) a5 Baad ¥
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iAWY dailidall Aadll A4KAa g uuﬂuhu&aiﬂ(% UCSystem) 4.43&.\.4.\3 ;-LA!\ &I duLu Jalxa 1(4) Joad)

Jadlal) Aail) yad dis (% UCS) dashiiall elalf a5 68 (Gailii Jalza . X
(Ha) Aok ;Lm d;ww (Hf)&é*&‘ﬂe ‘_,.uu.m Salaa iu Jual o)
doase (BUC) | 1y
10% Ha | 20% Ha | 30% Ha | 40% Ha | 50% Ha bl dad () L@ |S(@
83.30 83.22 83.01 82.78 82.53 83.32 35 12 9
82.99 82.87 82.70 82.47 82.23 83.06 30 12 9
82.72 82.60 82.44 82.21 81.94 82.79 25 12 9
88.86 88.78 88.56 88.23 87.83 88.87 35 15 9
89.25 89.06 88.72 88.32 87.86 89.30 30 15 9
89.71 89.35 88.90 88.39 87.85 89.81 25 15 9
85.11 84.88 84.56 84.23 83.88 85.17 35 12 12
84.62 84.41 84.19 83.90 83.57 84.74 30 12 12
84.10 83.89 83.66 83.42 83.13 84.18 25 12 12
82.78 82.68 82.52 82.35 82.17 82.82 35 15 12
82.00 81.91 81.77 81.59 81.39 82.04 30 15 12
81.19 81.06 80.86 80.62 80.35 81.27 25 15 12

iV dailiall diadll Mhuwyhﬂﬂh&dm‘ﬂ(/ouc System)u,m ;w;wy‘,‘u Jalaa 3(5) J g

L)yt die (% UC gystem) Aashiall slall g g8 (3uilid Jalea
Alada) Aadl) Jona o dpelS. (HF) LSSSYL AniLial . o Jual 5
Gl Jdaa | dad
g (% UC) |

10% Ha | 20% Ha | 30% Ha | 40% Ha | 50% Ha | sl diaddsa| (29 | L) | S
87.23 87.07 86.89 86.67 86.44 87.31 425 12 9
86.70 86.56 86.37 86.16 85.95 86.74 35 12 9
85.76 85.67 85.55 85.41 85.24 85.79 275 12 9
78.04 77.98 7789 | 7780 | 77.10 78.08 25 | 15 9
76.71 7664 | 7655 | 7646 | 7637 76.75 35 | 15 9
7491 74.86 7479 | 7471 | 7463 74.92 275 | 15 9
81.16 81.13 81.06 80.95 80.84 81.18 425 12 12
80.37 80.32 80.22 80.11 79.99 80.39 35 12 12
79.31 79.24 79.14 79.03 78.91 79.32 27.5 12 12
77.65 7757 7749 | 7739 | 7729 77.68 25 | 15 | 12
76.61 7655 7647 | 7638 | 76.30 76.63 35 | 15 | 12
75.26 7521 7515 | 7508 | 7501 7527 275 | 15 | 12
7959 7943 7928 | 7912 | 7895 79.70 25 | 15 | 15
77.97 77.88 7775 | 7763 | 7750 78.02 35 | 15 | 15
75.65 75.63 75.58 75.52 75.45 75.67 27.5 15 15
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iYLy dailial) il AiliSe a3 yall i s 5 (% UC gyspem) Aashiiall sLal 1355 Gualis Jalas 1(6) s
.GARDENA g 5 4d ya! ddlida 4la &l b cliad Jara daicly

dailial) da il s sie (% UC gystem) asbiall slal) g i (3l Jalaa

Abadal L &l) Joa o dpnaiS (HF) SVl i) Julaa i‘: dualsil
= oo | A
10% Ha | 20% Ha | 30% Ha | 40% Ha | 509 Ha | Had&aidms| "0 | L ()| S ()
83.24 83.26 83.25 83.17 83.04 83.21 35 12 9
82.89 82.90 82.87 82.79 82.67 82.86 30 12 9
82.45 82.44 82.40 82.31 82.19 82.42 25 12 9
75,51 75,51 75.50 75.50 75.50 75.49 35 15 9
7453 7452 7452 74,52 7452 7452 30 15 9
73.31 73.30 73.30 73.30 73.29 73.30 25 15 9
79.45 79.35 79.19 79.02 78.84 79.47 35 12 12
78.70 78.59 78.44 78.28 78.13 78.72 30 12 12
77.74 77.62 77.49 77.34 77.20 17.77 25 12 12
75.68 75.66 75.62 75.55 75.44 75.70 35 15 12
74.95 74.93 74.89 74.82 74.71 74.97 30 15 12
74.05 74.00 73.96 73.88 73.78 74.07 25 15 12
82.05 81.93 81.74 81.54 81.31 82.09 35 15 15
81.47 81.35 81.16 80.96 80.74 81.52 30 15 15
80.69 80.59 80.41 80.21 80.00 80.71 25 15 15

iYL, dailal) Al Ailide g il Ailida dualsil (% UCsystem) Aastiiall slall 83555 guilis Jalaa 1(7) dgid
NEPTUN BRASS £ & sl ddlidae Lbidd ik cliad Jua daicly

Aailiall Diaull) a3 e (% UC gystem) Aastaiall slall g3 68 (3uulid Jalaa @it Jalaa i el sl
Alaanl) Lokl Joa (e dpadS (HF) dially aie (% UC) Adad
ad Joa Ll
10% Ha | 20% Ha | 30% Ha | 40% Ha | 50% Ha Ll 9 [ L@ |SE
85.93 85.78 85.58 85.23 84.76 86.02 35 12 9
84.72 84.58 84.33 83.98 83.52 84.77 30 12 9
82.84 82.63 82.27 81.86 81.42 82.85 25 12 9
75.56 75.39 75.18 74.98 7477 75.63 35 15 9
74.00 73.88 73.69 73.48 73.26 74.04 30 15 9
71.81 71.65 71.44 71.20 70.94 71.83 25 15 9
79.79 79.67 79.49 79.25 78.95 79.89 35 12 12
78.58 78.47 78.21 77.88 7753 78.60 30 12 12
76.96 76.73 76.36 75.88 75.35 77.11 25 12 12
76.02 75.92 75.79 75.63 75.45 76.03 35 15 12
75.46 75.36 75.19 74.97 74.71 75.53 30 15 12
74.63 74.44 74.19 73.90 73.58 74.71 25 15 12
75.64 75.59 75.51 75.35 75.12 75.66 35 15 15
73.95 73.94 73.86 73.74 73.54 73.98 30 15 15
71.53 71.49 71.37 71.20 71.00 71.57 25 15 15

Al-Rafidain EngineeringJournal (AREJ)

\Vol. 24, No 2, December 2019, pp. 25-38




35 Ahmad Th. Ibrahim: UNIFORMITY FOR PORTABLE GRID SPRINKLER

NIVl dadliall Aladll Adlide Guud gild pall Adlida Jual 98 (% UCsystem) dashiiall slall 558 (Gualid Jalaa 3(8) Jgaad)
NEPTUN PLASTIC g5 4 sl ddlide 4bids haia clliad Jona il

dailal) Liadl) s sie (% UC Jaghaiall plal) Ay gl i e .
Mw ta:.(;mv diftﬂ)wﬁf) a&&;ﬁw - Gl Jalae :.jm.. il
s ChL0) |
10% Ha | 20% Ha | 30% Ha | 40% Ha | 50% Ha Lial) das ) | L®|SE
80.46 80.44 80.38 80.30 80.22 80.46 35 12 9
78.04 78.03 78.00 77.96 77.91 78.05 30 12 9
74.98 74.94 74.92 74.89 74.86 74.99 25 12 9
81.63 81.60 81,57 81.51 81.37 81.68 35 15 9
76.78 76.75 76.73 76.73 76.75 76.82 30 15 9
70.49 70.49 7051 7055 70.61 7053 25 15 9
77.67 77.63 7754 77.36 77.12 77.72 35 12 12
74.39 74.36 74.34 7431 74.23 74.43 30 12 12
70.32 70.29 70.29 70.30 70.32 70.37 25 12 12
80.57 80.50 80.40 80.26 80.10 80.61 35 15 12
7857 78.41 78.17 77.90 77.60 78.67 30 15 12
75.00 74.71 74.39 74.08 73.78 75.15 25 15 12
72.47 72.35 72.24 72.13 72.03 7257 35 15 15
67.16 67.08 67.03 66.98 66.96 67.27 30 15 15
60.36 60.28 60.24 60.22 60.23 60.48 25 15 15

Cra AUl g (N gl Al A A gllaal) Jaial) Adad il &y giud) gl AAIS 5 4 giead) cugad¥) AR (A3 3(9) Jgaad)
Jas i Weather tec 10-16 £ 65 & e (il il dSially dadlial) L il Ailida i 9S Adlida Cildi o Jual gb aladin)
30 b Aliidd bk Adad

LAY A | G Al | gy | 62 S| g | R g aaad Jua sl
PPN N W (R AT I Ol e 8 sl MNP s

A | A | e | Q7 | A | TS| e .| serLe)

300306 244797 55509 64.32 20.43 32.35 10% Ha

304500 261823 42677 55.79 20.43 34.6 20% Ha 9%12

315443 278849 36594 1586 51.33 20.43 36.85 30% Ha 9*15

328687 295875 32812 48.39 20.43 39.1 40% Ha

343051 312902 30149 46.22 20.43 41.35 50% Ha

290543 244797 45745 57.92 15.32 32.35 10% Ha

296994 261823 35171 50.24 15.32 34.6 20% Ha 12%12

309007 278849 30157 2115 46.23 15.32 36.85 30% Ha 19%15

322916 295875 27040 43,58 15.32 39.1 40% Ha

337747 312902 24846 41.62 15.32 41.35 50% Ha

284240 244797 39443 53.46 12.26 32.35 10% Ha

292148 261823 30325 46.37 12.26 34.6 20% Ha

304852 278849 26003 2643 42.66 12.26 36.85 30% Ha 15*15

319190 295875 23315 40.21 12.26 39.1 40% Ha

334324 312902 21423 38.41 12.26 41.35 50% Ha
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o Al g f N et Ayl (B A gllaal) Jaddal) Adad il Ay ghad) frudall AAIS g A ghead) cugad¥) ABKS cpa A3 B 3(10) Jaad)
Llaii Jaida Adad Jia i3 SCA 30-30 £ 58 4 pa ol ) @l g ASiaYl dailial) Liadll A8l Gl g Adlidia Jual gb alaiia)

35 gl
LN AAQY | ARl AR | ey dals | ¢ “w‘“‘ | St | A Al a5l
Ggiad | i | g | 0S| gy | M | A A
Ge i | Aloe Jlaa [ Ale s « Bl ala f’"‘w‘ Sl — S(p)*L(p)
: i i LW Lella | mssW - I
333249 | 285471 47779 5930 | 17.93 | 37.73 | 10%Ha
342068 | 305334 36734 5144 | 1793 [ 4035 [20%Ha | ..,
356696 | 325198 31498 1807 | 4733 | 1793 [ 4298 [ 30%Ha | g.:
373304 | 345062 28242 4461 | 1793 | 4560 | 40%Ha
390876 | 364926 25950 4262 | 1793 | 4823 | 50%Ha
324845 | 285471 39375 5341 | 1345 | 3773 | 10%Ha
335607 | 305334 30272 4632 | 1345 [ 4035 | 20%Ha | ...,
351156 | 325198 25957 2400 [ 4262 | 1345 | 42.98 [30%Ha | 0.ie
368336 | 345062 23274 4018 | 1345 | 4560 | 40%Ha
386311 | 364926 21386 3838 | 1345 | 4823 | 50%Ha
319421 | 285471 33950 4929 | 1076 | 37.73 | 10%Ha
331436 | 305334 26102 4275 | 1076 | 4035 [ 20%Ha
347579 | 325198 22381 3011 | 3933 | 1076 | 4298 | 30%Ha | 15*15
365130 | 345062 20068 37.08 | 1076 | 4560 | 40%Ha
383365 | 364926 18439 3542 | 1076 | 4823 | 50%Ha

Cra Al g h N et Ayl (B A gllaal) Jaidal) Adad il A ghad) frdall 4GNS g A ghead) cogad¥) 4RIy 4SRN 3(11) Jtad)
bk diad Joa <) GARDENA £ 5 4y ol ) @l g Aialy dailal) Liadll 4803 i g 48lida Jual g8 p) il
Se30 (s ke Al

I Y | AU Al | g das | 60 S| g | el ) Al Sl sl
G | A | s | O g | Mg | el Al
B e ,laa 3,0 g 8 e ,lsa o Bl i E S Astadly *
s U Bl ok s U pEI| pla 49\“/3(, Y a S()*L(e)
294300 244797 49503 60.45 17.35 32.35 10% Ha
299883 261823 38060 52.43 17.35 34.60 20% Ha 912
311484 278849 32635 1867 48.25 17.35 36.85 30% Ha 9*15
325137 295875 29261 45.48 17.35 39.10 40% Ha
339788 312902 26887 43.44 17.35 41.35 50% Ha
285593 244797 40796 54.44 13.02 32.35 10% Ha
293188 261823 31365 47.22 13.02 34.60 20% Ha 12%12
305744 278849 26894 2489 43.45 13.02 36.85 30% Ha 12%15
319990 295875 24114 40.96 13.02 39.10 40% Ha
335059 312902 22158 39.12 13.02 41.35 50% Ha
279972 244797 35175 50.24 10.41 32.35 10% Ha
288867 261823 27044 43,58 10.41 34.60 20% Ha
302038 278849 23189 3112 40.10 10.41 36.85 30% Ha 15*15
316668 295875 20792 37.80 10.41 39.10 40% Ha
332006 312902 19105 36.10 10.41 41.35 50% Ha
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Cra Al g N et Ayl (B A gllaal) Jadal) Adad cpaalid Ay ghd) fudall AAIS g A ghead) cugad¥) ABIS A3 A 3(12) Jgtad)
his dad Juwa i NeptuneBrass §.s5 Adya (ul  dllig iaYly dnilial) Adaill dilida cuud g Adlida Jua) g aladic)
Sa30 (5 ke Al

-

RIS Y | AU Al | g das | 60 SEW | g | choadl ) A i Jul sl
Lol | i | sy |G g | Mg | GARRal )

e s | e s | e s | S| e | oo | SRS g )

4l 4s L/ 8 HJ-.HY‘ 8

298153 244797 53355 62.96 19.31 32.35 10% Ha

302845 261823 41021 5461 19.31 34.60 20% Ha 9*12

314024 278849 35174 1678 50.24 19.31 36.85 30% Ha 9%15

327414 295875 31538 47.36 19.31 39.10 40% Ha

341881 312902 28979 4524 19.31 41.35 50% Ha

288768 244797 43970 56.70 14.48 32.35 10% Ha

295629 261823 33806 49,18 14.48 34.60 20% Ha 12%12

307837 278849 28987 2237 45.25 14.48 36.85 30% Ha 12%15

321866 295875 25991 42.65 14.48 39.10 40% Ha

336783 312902 23882 40.74 14.48 41.35 50% Ha

282710 244797 37913 52.32 11.59 32.35 10% Ha

290972 261823 29148 45.38 11.59 34.60 20% Ha

303843 278849 24994 2797 41.76 11.59 36.85 30% Ha 15*15

318286 295875 22410 39.36 11.59 39.10 40% Ha

333493 312902 20592 37.60 11.59 41.35 50% Ha

Cra Al g f N gl Ayl B A gllaal) Jaddal) Al il Ay giad) fridall AR g 4 giead) cugad¥) 4RIy A5 £ (13) Jgaad)
b Lad Jawa cifd NeptunePlastice g s A pa (il b h g MSIAYL dailial) sl 48N w9 AdlIAa Jual g aladil
S0 (s sl Ayl

-

SV A e | gy | S | ko] e A Jucl sl
st A gidl Lga | s gy | Bt | pRal ) A
s Sl T | s | ol | Ay | dsawy |
S Rl ohad [ Alue slad M\gé pla Z\QLH/% s Y) a S(E)*L(e)
281503 | 244797 36705 5142 | 1134 | 3235 | 10%Ha
290044 | 261823 28220 4459 | 1134 | 3460 | 20%Ha | ..,
303047 | 278849 24198 2858 | 41.08 | 1134 | 36.85 | 30%Ha | g.¢
317572 | 295875 21697 38.68 | 1134 | 3910 | 40%Ha
332838 | 312902 19936 36.95 | 11.34 | 4135 | 50%Ha
275046 | 244797 30249 4630 | 850 32.35 | 10%Ha
285080 | 261823 23257 4016 | 850 34.60 | 20%Ha | ...,
208791 | 278849 19942 3811 | 36.95 | 850 3685 | 30%Ha | 5.¢
313756 | 295875 17880 3483 | 850 3910 | 40%Ha
329331 | 312902 16429 3327 | 850 4135 | 50%Ha
270879 | 244797 26082 4273 | 6.80 32.35 | 10%Ha
281876 | 261823 20052 37.06 | 6.80 3460 | 20%Ha
206044 | 278849 17194 4763 | 3410 | 6.80 36.85 | 30%Ha | 15*15
311292 | 295875 15417 3215 | 6.80 39.10 | 40%Ha
327067 | 312902 14166 30.71 | 6.80 4135 | 50%Ha
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ABSTRACT:

The proper size and diameter of the lateral sprinkler pipe is associated with the variations of
pressure head along the pipeline; the greatest pressure head variations, the smallest pipe size and thereby
an increase in the required pressure head at the inlet of lateral pipe and the pumping power unit. The
pattern of water distribution of sprinklers operating with different operating pressure will accordingly
varies and may leads to variations in uniformity of water application along the lateral pipe. The research
purpose is to study the effect of pressure head variation on the uniformity of the water distribution along
the lateral pipe by adopting different values of the friction head losses that expressed as a fraction of
average operating head, and linking with spacing between sprinkler heads. Furthermore, this study aims to
compare between the increase in pumping power cost to ensure operating head at the lateral inlet
associated with increase in the fraction of friction head losses, and decrease in the cost of the pipe. 18 tests
were carried outto obtain the water distribution pattern for single sprinkler under different pressure heads
and for five different type sprinklers,the water distribution pattern of a single sprinkler was estimated as a
function of distance from the sprinkler and the pressure head with non-physical formulas and high
determination coefficients. Fractions of head losses due to friction were chosen to be (10, 20, 30, 40, and
50) % ofthe sprinkler operating head. A computer program was developed to compute the pressure head at
each sprinkle, water distribution pattern,and water application uniformity of the sprinkler network system
using different sprinkler head spacing and three levels of operating heads. Also, the economics of pipe size
and pumping operation cost using the selected fractions of the friction head losses was studied.

The results show that the water distribution uniformity increases when the pressure head at
sprinkler head increases and this increase varies according to the sprinkler type and spacing; there isno
observable change between the system water distribution uniformity and uniformity coefficient of
application at the average operating pressure head for all sprinkler spacings and friction head looses
fractions except the case of friction head loose equal to 50% of the operating head that showed very small
differences. Also, the annual pumping cost to ensure required pressure head at lateral pipe inlet using
same average operation head is constant for all used sprinkles. The total annual cost increases when the
adopted friction head loose in the design of lateral sprinkler pipe increases stating that the economic pipe
size is associated with low friction.

Key words:
portable grid sprinkler system, lateral pipe design, water distribution uniformity coefficient,
Pressure head variation.
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