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L .. · ~ ~u ~ .. h.JW :(3-S)Jlia..~ ~J .. • ($J • ~J .. 

:4tJl wU'-:H1l ' (16-5) ~ ,~ JbJ ~y '-i.J ~ ~.j ~ y~ 

:J~\* 

, 
. :..l::ui.i:;J ......... lJ. '1'.)1 o"US
O801 =E f l,.;'" 

:o~\ J~ * 
4~ '~/j~ 1.9 o4-JJ ~~I ~jill ,~/J 63.0 = Qw ~""'il 4.!y..Ai.R 

o~1 c-b ~ y~1 J->! ,A.c~ 22~20 = Td ~~I ~ ~lliill ~I wk.~ ,o~ o\.;.J1 

.~ 30.0=~)I .kJ1 4.;l.l u .ft:J1 ~ 

:t'~\~\. 

4.0 = qo I.SA_..~}il u~I.j'~ 12.0=Ho ~~I ~I .b.c.~ , (Orifice type) ~.,!.j~ 

, 0.07 = C, 'Saj.o A\I ~':il ~k.A , 0.60= x .bil.J.\ U:':il ~\:i 'cYJ/J 8.0 ) 'cYJ/J 
Aw =1.152 m 2 :A.c~1 ~b.bil.J.\ Jl:J1 ~~ ,%89 ~ ~.;iJ1 O.l=..,ll ~1 ~\JQ:;j1 ~k.A 

:Y:HLt~\ • 
, 16 ,13:~ (~I~I) ~\.:WI .Jlb!~I.j , (PE) ~yJl ~ c)~1 ~ wLbSl.J1 .b.,b 

L.-biL , PVC o~Lo· ~)I 4.J ·\:ill.b -L:. 'I (w~l) 4.J~1 .b -L~, 25 ,20 .J. u----a.. .. .j ...J-l ~ .j. .. ~ ~ 

.~ 200 ,175 ,150 ,125 ,100 ,75 ,62 ,50 ' .... ,35 ,30 ,25 :~b 

:~\ ~~ ~u.jS.A ~ J!\.,ti1\ • 
= ~)I ~I ~~ c,si J!WI.j '~ 3.5 = ~)I ~yJl ~ C~ J!\j ~i 

c,si.j ,~0.90 = (~I ~) c:..1~1 ~~ c,si.j '~ 1.3 = t~)1 ~.:ll:. ~~ c,si.j ,~2.10 

,~0.3 = ,hi.a II ~yi.a c,si.j ,~3.4 = ~1 o.l=..j c,si.j '~ 1.7 = ~I ~ ~I ~~ 

~.j '~ 3.0 = (Solenoid valves) c)'il ~I w1.A~ c,si.j ,~0.70 = u~1 ~I.:ll:. ~.j 

.~ 2.0 = ~..,ll.j tlfi~1 

:~\. 

%40 = J~~I ~..?-A :ic:..US.j , %70 = ~I Oc:..US '~ 1.5 = ~I y~i ~ J!W\ 
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NAP = e liT 

W Ao 
:(0.33) ~~ Jl.: ~ Jii ~ ~~ wthi1J\ U.a J~ Jii ~~ ~~ ~.j 

N = PwAo = 0.33x12 =3.44 ~ take N, = 4 emitters /tree 
e A 1.152 

w 

Actual P; = 4x1.152 = 0.384 (0.33 < 0.384 < 0.50)
12 

:~\:ilts ,c.P)4 .ji ~4 ~\ ~)\ ~ o~ ue ~4 ~)\ ~ ~'i\ &-~\ ~ 

ET~,max =c, ETc,max , c, =.JP: = ..J0.75 =0.866 

ET~,max = 0.866 x 8.0 = 6.93 mm1d 
:c~\..,l\ ~)\ ~ y.,thJ1 ~L...::J\ ~\ 

Dn=	 Pd Sa d, = 0.30 x 70.0 X 2.0 = 42.0 mm 

11\ ~ (%100» cJ.j.b..A ~~ ~jill U.a ~I ~k.J1 ~'i Ip.j '~4 ~)\ 4Jb ~.j 

:~j~1 

D~ = Pw D, = 0.384 X 42.0 = 16.13 mm 
:(~~ ~j ~La .J~I ~i 4!li:.) w4ill ~La ~I ~i bji.9] w\.:)1 W:H cji.i ~i.j 

n'
II =	 _n = 2.32 days ,take II = 2.0 or 2.25 days
 

ET'
 
c 

~I ~-:U e~ 1 = II ~ \jj '~)J)11 4J~ bji.9]1 01\ c:.~ 4-a~ ~)I fy La t.:lte 
:~\ 041 .;1;u.J1 ,~)I ~ y.,thJ1 

n' =lxET' = 6.93 mm 
n c 

D = n~ = ET~ = 6.93 = 865
 mmg "	 .
E f E f 0.801 

:~~I ~ ~~I..,ll ~~ ~yJ\ c:.WI ~.j 

G = Ao Dg = 3x 4x 8.65x 10-3 = 0.1038 m3 =103.8 f 
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~uy..dJ~i * 
:~~ 21=Ti ('~I ~ ($)1 w\.c.~ bjiA ~~.j ,~I u-a y~ uy..dJ ~i 

3 

Q = A D g = 500 X 8.65x10- X 1000 =45.83 f!Js
 
p T 21x3600
 

1 

u~1 J ~.j oo/J 63.0 ($.j4 ($ill.j '.J4lJ u-a1 uy..dJ ~i u-a Jji ~.j 
0t.)~ ul.j ,",)::J~ ~ ~ ~~I U.a ~~ ~liA c;"i ~.}:j ~ ~ 4';' ,04'1 y~1 

~.;il\ O.n.,.1\ ~ c~\ ~\ ~\j ,~\ ~\.nj J~ ~ :Wt.:i 
:(~ o.b..j JSJ ($)1 u-aj ($.j4 ($ill.j) ('~I ~ o~ JSJ ($)1 u-aj 

G 
,0.8qo ::; qa s 1.2qot st = 

N e qa 

~I bjWl u~1 (qa) , (4.0 f/h) .bi1Jl ~'JI u~1 (qo) ~ 

J~ lJ~ ,4.c~ 22 ~J 20 l>.H C.jl~ (TD) ('~I ~ ($)1 w\.c.~ t~ J ~.j 
:(Nst) ~I Wl.b..j 

***** 

and for Ne= 4, qo = 4.0 f/h, II = 1.0 we get: 2.47 ::;Nst ::; 4.07 

J..l.-..C c. ,30=N :·jdj, \:i:iJLJd .. L·:'''wIA ~ 'I~WI~ '.< •.0­

U~.j· st U ~ & . ~.jY ~ ..j <.s'. roo--~ 

:(('~I ~ o~ JSJ ($)1 u-aj =) ~ OA.j JSJ ($)1 W\.c.~ 

21 
= - = 7.0 hr/dayt st 3 

:.bi1o JS u-a y..,lh.J1 ~I bjWl u~l.j 

q = G = 103.8 =3.708 Rlh = 1.03 x 10-3 fls
 
a N e 4(7)
t st 

:..bi1J1 ~JLt.-a u-a ~~ ~ u~l 041 );li.J1 bjWl ~1.hc.LA.j 

qa =k(Pa/ywY = kH~·6 and q)qo =(H)Ho)O.6 

Then (3.708/4.0)= (HaI12.0)O.6 ~ H, =10.576 m 

~I eL..JQ:ij1 ~Lt.-a ~ (Subunit) ~.;SJI oA)1 ~ ~ r~1 ~I ~I * 
:y..,lh.J1 

: (5-22 ) ~JUI u-a 

MI"'b S _2.5H, [1- C ~~7CJ1/X J 
:w\..bi.i.J1 u-a N, J~ ~I ~"il j.aLt.-a ~ Cc, j.aUI 

C =~ = 0.07 =0 035 
vs ~Ne 14 . 

oAI)I.1iliJl ~I ~"il j.aLt.-aCv ~ 

3 
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: ~ ~jL....J1 ~ ~~4.J' 0.6 = x ,0.89 = ED, 10.576 = H, :~.J 

~Hsub S 2.983 m 

Main (M): 668 m 918 m 
Submain (8M): 1585 m 1125 m 
Manifold (MF): 1500 m 1600 m 1500 m 

Lateral (L): 10000 m 10000 m 10000 m 

~~, ~~, ~~, :(18-5) JS.J4 

.(i) ~I Ju;",i", ~tiJl J;b..:iJ1 ~.J 

~~, ~ ~ :l...M.A~ 

, f' 133.5,130.5 = w' haiJI ~ ~~ LJi ~ (19-5) ~ ~ ~yJl 1.,J1.,.;;'1 U.a 

: b ~ .J~'JI jjC LJ~.J ' f' 3.0 =~..;ill d;.):Jl ~~ LJi ~ 

N tree = 132 =132 = 44 trees 
s, 3 

:w\.kil.J1 b ~I.l: ~ w~l.J 

Qe = 44 x N, qa = 44 x4.0 x 3.708 = 652.61 f/h = 0.181 fls 
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~) O~J~ ~W :(19-5) ~ 

~ wtbheJl ..h::.. ~~ ~i ~ ~I u.i ,.i.ri ~i j-,~ '1 ~ .;bill y~ ~ 

:~.>ill ~.l:lo.)1 ~ 4..: C~l )~l 

max (~P/'Yw)lateral ::;; 0.5 ~Hsub == 0.5(2.983) = 1.492 m 

Then max (hL+!YZ )lateral = 1.492 m 

!YZ = 0.0 , then hL~ 1.492 m 
:~~'14 ~WI o- 01<> 10 ~l F'- ~~\:iJ1 ~I..,sll ui ~~-' 

hL~ 1.1 h[ h[= 1.492 =1.356 m 
, 1.1 

~ 'f' °20 o)~ ~.JJ u.i ~W-' '~ 125 l>A ~i .;hi: ~luJ..Jl ~l ~\bJ 
:(5-24) ~JUI ~I 

h[= 13.86 F L (m) Q1.75 (els) d-4·75 (em) 

4...JS .h.....:;.ll w\.bi1J1 J..lC u'i ·I~ '4=.;iJ F=0.34 .JlpLl ~-' ,w~1 J.a~ (F) ~ 

..bi1o 20 ue 4ltt. J:.J:! 
:w\..bii..Jl..b:J 1.:·I~1 

~ 
.ual W 
~ .. I...c..s--­~ ~UI . _.illL . --~'L 

~.~~. 

d = 1.94 em =19.4 mm 

d = 20 .mm :c.sA ~ y.)i ui ~ ~t:i.J1 .J\.b!~l 41~-, 
:~tS.h'lL J!WJ ~I ~l I ... ~ ~Wl ~JLt..Jl . ~ll>' . --~\L. . .. .. ~ . ~ .. ~ ~~.-' 

h[ = 1.174 m, and· hL= 1.1 h[ = 1.292 m 
:w\..bii..Jl ..h::.. J.,b ~ ~l ~ u.i ~J ~i ~ ~l l>~-' 

5
 



i.e. (~pJ = 1.292 m 
Yw f. 

wUili.J1 h ~I~ ~ y)hJ1 (He) .hcU\ * 
:~i.h::J1 ui ~ 

He = H, + 0.75 hL = 10.576 + 0.75 (1.292) = 11.574 m 

~~l.hi. : ~JL..w 
i ,J-Ltl.J· L..iiA ~)I.h::J1 '6.0 t.. 4.J~1 ~. .c..-:~.tl \",\".;.Bl,uj<.S ~ l.S" U:!:!.J ~ ~. ~ .. U~ c~.. . 

.' 9'a;iA\1 ~ u~ ~)I ~I ~.JA ui 
~L..:il~.J ,~~ ~ ~ (L/S r = 248/4.0 = 62) w~ h 62 ~ tA ~~ h ~ 

:4.J~1 h 4.J1.lJ .ili::. u . _-:tl . .e . .. ... ~u~ 

Qmf = 2 x 62 x Qe = 2 x 62 x 0.181 = 22.44 tis 

:~ LoS ~~ ~ ~~I h J.,b ~~I ~ w.J1jj ~i 

MImf = MIsub - (~p/Yw)f. =2.983 - 1.292 =1.691 m 

= hL,mf + ~Zmf = hL,mf 

h, =(1.691 / 1.1) =1.537 =13.86(0.34)(248.0)(22.44)1.75 (d)-4·75 

Then, d = 12.72 em > 125 mm 
:(5-36) 4.,bLtAlI ~~ Ijj 

h, = 1.537 = 14.247(0.34)(248.0)(22.44)1.828 d-4·828 

Then, d = 12.91 em ~ take d = 15.0 em 
. 12.91 

__t·828 Actual h L = ( x 1.692 = 0.820 m < 1.691 m OK 
15.0 

:~~1 h ~I~ ~ y)hJ1 (Hmr2 .hcUI * . 
Hmf =He +0.75hL +0.5~ mf (5-42) 

= 11.574 + 0.615 + 0.0 = 12.189 m 

~)\ J:W\ :~L..w 

ui .l...4J ,~I wlh.J c;j-iJ.J ,(i-18-5) ~ ,~ CyiJl l..J\.,';;1\ ~I t~)~ 
t .....:i.1I, 650.0 J - L. C e- .~-:tl ~ L;:~ -JI ~I' J ~I . ~ . . . -<-:. ~)I .h:J1 
~ .J f' ~ 2 L~ ~. UA .J U::Jy:. UA U~ ~ 

:~ u~l.J ' f' 267.0 J~ C3 ~J C2UA 

Ql = 2Qmf= Qp = 44.89 tis, and Q2 = Qmf= 0.5Qp = 22.44 tis 

hf S 0.15 (10.576) = 1.586 m 
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SE = hf,max = 1.586 =1.730 x 10-3 

L 917.0 
:LJi ~, l=F .J4lc1CA (5-36) ~.bLt..J1 ~3 ,~I 1413 

d, = 27.33 ,taken 30 em ,hr,l = 0.717 m 

d 2 =21.02 ,taken 20 em ,hf ,2 = 0.585 m 

then, h, = hr,l + h r,2 = 1.302 m < 1.586 m 

~3 ,~/~ 0.714 3 , ~/~ 0.635 :~ LJ:!.;---b!J1 LJ:!4 0.,;.l=li.J1 uk..,;.uJ1 LJi ~ 
4.JJL..4i!)t1 ~\.lll ok.I ~ La ~ .~ ~ PVC ,_uAi)t1 .b -L~ t ~L o' uk..... .JA .... ..r- .... ~ .. ~ ~ 

..,;.:Si uk.~ ~I .ili:. 

:td)1 4..;1~ .ili:. y).hJ1 (Hm) .bc.~l· 

n; = + Max (1.1h f + LQm ) (5-43)H mf 

:CjiiJl ~I ~3 ' 4..;~ ~.J'il LJi ~3 
H; = 12.189 + 1.1 (1.302) + 0.0 = 13.621 m 

~~, oJJil'J 4.i,;;'o!t ~U;.13' .bt.~, : wei 

2TDH = hL,s + !YZ + Hm + vm j(2g) + HCH + hL'd 
(5-44) 

(uU\.;.:l1 ~) ~ 18.9 = ~I ~~ ~ ~I.,ill t~ = HCH :~ 

:;. 30.0 = ')1 .h::Jl 4.J1.lJ ·~.tl. joWl - t..... w - .~ .tl .. ,i = !YZ\ ~ .. .3 ~ c.s- .. c...- U:H . ~ (j..r 

~ 1.5 = ~I y~1 u.i ~tiJl = hL,s 
I.LA L....iicL, ')1 .h::J1 4.J1.lJ ~I' ~I .tl .h::J1 . t~1 ~ 4.J 'WI Jil .lal = h.J . .3 ~ .. .3 U:H Y ~ ...jOJ ~ L,d 

:~ ~I ~tiJl LJ~ ,~35 = AJ.,.b3 ,~)I .h:J] ~~.h::J1
 

hL'd = 1.1 (14.247) (35) (44.89)1.828 (30)-4·828 = 0.043 m
 

Then, TDH = 1.5+30.0+13.621+0.021+18.9+0.043 = 64.085 m
 
:J~~I ~~ 4..:).hJ1 o.J.ill13
 

3){64.085)
 

P = 9.81{44.89 x 10- = 100.79 Kw = 137.07 hp{metrie) 
0.7xO.4 . 

.~)I t;A ~I.,ill u.i oJyj 4..;i ~I.,.J % 20 ~I.? ~I o~ oJyj ~3 
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