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panY) Jghaad) 3 bl

Z sl Alily ia g (1-3) Jss

Aoy M Jeadl) o)
36.31 Ai Ha Ay el dalil)
12 Etc mm/day J sanall Sl zliaY)
84 Ti Hr S sl e
22| dg max mm/rev s e (n g A (as (oa
75% Ea s 36l
6 Nt tower z) oY) dae
55 St m 1Y) G AdLsal
- Ra M DAY LG el Caan

-37-



10 r M el (e GELE S ey
60 Dn mm Fall el 3ac
275 He Kpa Lall 4l A& dasal)
120 CHw Jablig o Jalza
80% Ep da ) 3ol
1.5 Hr M 2 Y e (e GLILE ) g las )|
0 AHz C guniall (§ )8

10 Lo M Sl Jsha
245 D Mm Lal) ,la
20 Rag M| (exdaadl (LU L5 s jlad Caas

o5 ol Ay (5 smal g M) Slen by s (2-3) dsos

dagdl) ) i) aY)
61.43 Ai Ha 45 yall Al
9 Etc mm/day J panall Slall #LiaY)
162 Ti Hr BN PRI
40 dg max mm/rev s Jlea (n g A (ae (oadl
72% Ea EBRTEN
8 Nt tower z) ¥ e
41.6 St m 21 s Adlaall
4.2 Ra M AV Ela ) s Caua
4 r M ol e L 2y
12 Dn mm SHuall el ac
20 He Kpa Lall e A el
120 CHw Sell s o Jalae
77% Ep Aacadl 36
2 Hr M Y mhaw (e LU ) g )
0 AHz M o pusiall (350
- Lo M Sl gk
203 d Mm Lall ki
- rag M G:_“.A.d\ LI U JL 8 il ylad Caiad
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s bl Jdas 3.3
slanll aladin) & ag ol ggpiay bidl Gaes /o gagd @ial Al @bl didail

Lt bl adany
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&bl Guail
k) C.SJA.'\S\ & Ly
: M\ wi 1-4

33l Lo Aalall 8 oLl A5 850 sy Jpaadl L)) (e Aslae 58 Skena o))
Sl g smelly 8)laY 15 & Laia¥ly Jralaall agles 45l agley Gliavads Jaxi ¢ )3l 2Lyl
¢ Pl prendl (8 dadine (gabiaBY) Jalailly oaslg el

DA ) haall £ L) iy ol s apanad e

Golaa¥l w13 Cllaiyg ekl o Ulad leadlal marsill Cogy 3 AISEA ana yaa .1
Al Aailiin) of dpladl Cilal a da .. deseal abadl @)l Lgiag of (Say A
8l alan Calaal (38a5 (gae 2aad ) Al il fnal) o Lag . € Al
Al (N el udiga (p By Gpaind ) aleadl ST iagy cililally cilaslaall asans .2
Al (bt e ilaglia 85 alall spesill Al 8l Anplall Cig ks 3 Jest (ol
Jalse s aaY) saean (o Gilesl) ol slo alsd XS Ad)e bl dplaslly dilpl
il ALY adlially il Cula ) 4y vie bl e Radsial) Dlaia)s Ll
Caldelaa¥) Y e Db o) Bl
CallSs (s Alsall e 2 Wy i) aenil Slab AU Flkally el i e 3 Y
oSy (pa) Ay Glaslaall 483 ) WIS 3 dgsllaall arealll 4835 4880 Cilaslaa g
o pranatl) 483 225 81y Slaglaall xan
Calaal) iy A o)l Al Hladl Sy leraa &S ) bl e WUl 2 gl ol Hlaal L3
asanailly (o) alas JLid) vie lgilela e Y Jagyd sae llliag ¢ laes lanans S5 3l
a5 g Jeadll ()5S @l dies dalie JHaS @hla s i 8 al LS ol calial)
Sbal il dacalyy Gk sase Jilus @l Liad ¢ goleai®yl Jalad) caulial LAl
C el LAY 3a3 (e aay panaall 8 5 a1 JS by ¢ calial
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araaill 8 Adle 4y e Jsanll (S sulall Bieal 4t a1 4Dy apasill 335a .4
Aaind 3gls Bgmpal) CalaaV L ailads anenaill Aadle Jr olally J6,Y1 28y gllaall G oS15
c el Jall Adle ey aenaill A dardiad) ULyl 48y e araaill 5358
(Dia Agial) Tl 3 ey copestl) Al Jalsadl 0 A3lsall lls® el dedle
(3asloll Al (8 oLl d8lea) (pays il Cuilga) daelaia¥) Al s A Jalgally
oo Yoy faiie S A (Kl Jobl el panadl gling Layy Alsal 38 ) Jseasl
O el gy Ll Jamy ¥ (S0 L (38 parcsi a3

: apanal] AL 2-4

ledans 3 Ay (ool alas (DAl Calialy apenaill & Lol Gy pin DAL () alls (S
P YL Gl

il alalial = Jseanall g0 — 45l gl Jame — copudll Jae — 45l Jie = apuaill]
— saelsas @l Anay — clilall o Ailuall — alghy Jial) dalee — gl Qs Wl —
sl & ) all) el Jabse — Ayl A0 — il Jare — slaall (gylae alaie dabise

(o) B Slels

D A psaalll 3-4

Tovess AlapeS saleYly Y] wesdll Jaad iyl lsladlly laglad) Jady

g ol dualadll ) Jpanall lial 1

e Jsane Sy gaill Jabie (e Alapas 8538 JSI Jualaal) o3¢d dld) lidlaiiall aaas .2
Aladl) HUaeY) <V arag iilly Al Gl Jpmnal)l Jeles a3 13 (illaiyg ¢ 32
o) dalie aaady ddle Gigaa e Laaly

(Al )= aiie () llall s () alas Jpads aUai aas L3

& daall Al gl 3 Jdnl) cile b apaad @l Jadiyg Ao jal) 4 alaill G lua 4
.&ﬁu‘y\
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Ao gy el S (A 2adY) jlaiay gl elall LS Cua e obiall D) jrae Adjea .

iy Jah slall (3 Ay sball alie) (S Legbiasls sball Cajemi Jinas oluall
bl Dael gl Ay gllal) sl e al)

Aol Al Aughay midl 4y sansall aally lal) Joadll Aaas dpill Al dad) apaa
oy Aaliall o Lall AaSy Aalial) 2SN o Ll 2aS ypant M5 Jrealaall palaial

- byl aae ) Jledll Hhaall 86 lic) aae saiall gl <l aaas

Lwigll JI3Y 1y clalical) slady G Jias de 3l 4l gadag gyl ddayja Joe .8

. Jgiall
- Al A Jeleas Al 3 e lall Q1A oyt Jaxe ayaad

9

) asanail) 4-4

bl Gl ¢ duadill apecaill Al el JEEY) (5 Opma gy a5 aas L 1)

AL Leld) calgll cilshaall XSy Juadill aeaill GRS lajdla calsll il el
) Jgeasl) alpall Calaa) aianl o)lod) 25 8 g2l (gl alas

: W\ ‘_..5)3\ emlﬁmﬂﬁbki 5-4

gl AR IS i) slayl /1

.3\‘\ /l::\1;:x.\\ \as A e.lg MIA (nﬁ: (\

(1) Qs=TR” x Etc x II
Ti x Ea

(2) Qs=TR*x Dg
Ti

Dn = Etcx II

Do = Dn
40 -



:Qi&u;

g

Jpanadl sasll Sl eDiginy) = Ete (L/S) plaall U caypaill = Qs
A ey =Ti byl Gyl = I

iliaall ¢l 3ae = Dg oLl dilnYy) 3. S = Ea
Sball el 3ac = Dn

P (il g Alla (<

Qt= Qs[;%z

:Qi&u;

(L/S) slill 1SN Cayecil) = Qt
el G i (e dailil) Alluall dalaall Ll Ciai = Rg

Qg=Qt!l [L_ZJ
Rg2

POl dus

(L/S) ordaall (EL3) oyt = Qg

il (Ll Ales & CSHall e il laal) gl = L

 ogaal) AURIL 4060 Ayg sal) Aalusal) il /2

P Uil dsa pae Ml;(";(i

Ai=3.14 x R?
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:Qi&u;

g

1iSa (189) alkill A< 3y yall dalial) = Ai

P ol bd Al i (B apas Al B (@
At = Ai + 4Ag

:J&P

(ha) axlsll (SN & omdaall GELEN Aandss Ay 5al) dabuall = Ag

(ha) adse Lay asas Alla b 2laill QY G pall dalusall = At
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 orbaall (ELEM g pal) Aabisall Clua

Ag=10"x 1 (R’g-R?
90° 4 x 10000

?°=90"—-2cos™ [_R
R o) Gas

il (ELE N A Ay pell dalall J) 45 =0 °
hdl) e Gildy olg ool bad) Ja) Ak o aie Gl alag) /3
: laall Jals Gopeatl) £ Yl

P il s pae Al (i

Qers[l—KJ
Rg
P (il s Alla (<
Qr=Qt[1—KJ
Rg

D el lall e il ol Capeni s i

b Agglaie Clile el calilal duallly (§

Qsp =2R X Ss x Qs
R2

D igshde e cliles e 3 cslala )l Al (o
Qsp = Qg [R(Sl +87) — (Sl2 - Szz)J
R

:Qi;u;

g

(M) el ball Je GlEll n cliluali= Ss
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(M) i) 8 4ld 53 Gy Gl (e dilaall s = S,
(M) il A saay oM (S (SLG G Adlaall 23 = S,

P Al Jadl) Jaidag Rl Badd) e Gald) ol e dugsal) daluad) alay) /4
bl e il sl e dg el dalual) /1

plaall e Ayluie e lilae o Al clall dl (§
Asp = 2nr{(§lﬁz)]
2
pladl) Jola e dsluie cililue e Al colsls )l (oo
Asp=2nmrs,

(1) Hsp = Hf{l ~1.875 (X—@H_S)}L He

3 5
(2) Hsp=Hv - 1.875 Hf[x—Z_x3+iJ
3 5

| TN

g

(M) ssaall e (1) dbls 2an SALELE) bt L = Hsp

(M) ool ball Jsh e diSiay) 28l = Hf

(M) ol Jadll dles xie Laelall = He

(X =) Gl aa ki Cacai ol paal) o LGN 2 A = X

R

(Psp = 9.81 Hsp) JiSuly sLSIl Psp (il Jadil) bida cilua oy @

;A1 QLY 8yl shady ELE ) Aagh b alay) /5
: ALy 3\.«3}5)23/1

dsp = 30406




: Qi (GIYEN

(mm) Ll dag i = Dsp
(L/S) Ll wpai = Qsp
(kpa) (il Jurds lara = Psp

oLl JL sl ki 2
Dw =2.59 +0.56 dsp + 0.023 Psp

G| RUTN
(M) Gsliyl Qi 550 ki = Dw
P SAl bl o (ELE) Y ABLaY) Jaa alayl /6

;LN ALY Jaea /1

Ra= 72001 Qs
R? x Dw

POl s

Silisll 4ley) Jae = Ra

(M) Lssall e LS 2y =T

L/S all LAl Al ae ELS | Capaill = Qs
= ? o :

(M) dagyall Aabiall jlad Cani =R

(M) il QL s ki = Dw

srdaall (LI ALY Jane oyl oS V) (g5 28 (i) 25as Alla

Rag=_0Qg
Rag” x 0
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P ol dus
(M) exdaadl ELG 850 Hlad Caas = Rag
A il gyl (L L) ¢ U Ayl = @

F AL ey ) ALY ) /2
Tw= Dw
\Y

Tw=2.78 Dw X Dg
2nrCg

G| RUTN
gnal) Cpe 1 Adliee e Lo ddadd] JL) ey = Tw

Cg= Qs ) )
A A< Uil daw = Cg

p Sl al) jhad alay /7
P A clghaall g Ll el aall lad alay) oS

b belall (1 % 30 — 25 Gw zshs A hl Lall 8 4z ganad) KU 281 G 2aas (]
hl = (25 -30) % He Lall dyles

HF el ball Jgh e GliSiay) 28l aaas (o

hl=1.1 Hf + Dh,
ey (b Aslas o d el Ball ki Cui (z
b el Bl ddgs b abae (L) d5mp p2e Alla

Hf=1.22 x 10" x 0.548 x L x[ s "% x g+
CH
b sooil) Iadl) Algs 3 xdae (ELG) dgag Al 3 L

Hf=1.22x 10" x 0.548 x Rgx _Qt '"**x - *¥
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oAl ball 3abbs ophe Jalae = CHW
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R EON A A

: Aygllaall Jadal) 5,8 alay) /8

sacl wie Gollaall Jusnill dat lia iloas Yl (gronall Al Jaail e 580 Glea (S
Hv=Hc + 1.1 Hf + DH, + Hrs + Hr Abslad) (e yadll

™

:Qig_t:\;

saall 328 die glaall Judall ke les = Hy

Sl A Alg aie Gglhall ke lall = He

A3 381l Aad (e %15 4 CGilime ()0l lad b Gll<ia) 38l = HF

() Uala 5f () Naelia a1 Cipuia IS elpm puial) 3 (pe 3l LaeLall = DH2

- (573) o el oy Jaaal) ilalaie b SllSiaY) Aai 3 giaal) lat Lall = Hrs

sty il i) Joday pemall ol ol g lay) (s g Y (3 (e @bl heliall = Hr
Ll ) 8 laad) (ELEI5 () pdans o Abldl)
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sl 3ac 8 e ddaal) 308 Cls S

Pp = _Hv x Ot
102 x Ep

: Qi GETEN

(kw) sosnall Sleall Lall Al 5)5 = Pp
AAadiscls = Ep

(L/S) ol 2t &y sie yglladd) U Cipestl = Q

(M) anal (e il jpaall 52018 sie Csthaall Jyail) Lt Lia = Hy
: gl /9

bl SLLeadl elaY cllyg ) el laiid el Juinds il
: palipdl cla)é) 6-4

el 138 s

O o ae (i) aladia) -1

Al Glagad) ff slewd) dilas) Sl alasin) =2

- lali oAbl e ALl Hladily i) aae -3
sallall AUl oy o ULl el deadia) (aldl) Glasg—4
- callally bl Gluad maliyll alasin) =5
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tJadl) dyled gﬁ g’ééﬂ il a5 Ala
e LS s Al 8 clalfidll mag (1-4) Jsaa

Input:
Etc 12 mm/day
Dn 60 Mm
Nt 6
St 55 M
Lo 10
Rag 20
® 40.76 Deg 0.711683 Red
S1 10 M
Ss 5 M
Pe 275 Kpa
He 28.03262 | M
Hr 1.5 M
HI 0.25 from He 7.008155 M
Ti 0.7 from Il
Ea 0.75
CHw 120
Ep 0.8
rsp50 | 50 Sl 8,

0. Tyl Able 8 ALE a5l 481 (i)

AHz 0
Dg 22 mm/rev
Dag 40
Hrg 3.5 M
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e GLE) 35as Al b Ll il sy (1-4) Jsaal o

process:
I 5 Day “
Ti 3.5 Day 84 Hr
Dg 80 Mm 0.08 M
RL 330 M
L 340 M
R 340 M
Rg 360 M
Ai 363167.8 m2
Qs 345.8741 m3/hr 96.07614 L/s
Qt 387.762 m3/hr 107.7117 L/s
Qg 11.63552 L/s
Hf 6.37105 M
d 227.5 Mm 8.956693 In 10 [in [ 254 [ mm |
Hf act 3.725377 M
r sp50 255 M
Qsp 50 7.629576 m3/hr 2.119327 L/s
X50 0.75
Hsp50 0.789917 0.210083 | 28.81526 M
Psp50 282.6777 Kpa
dsp50 16.81302 0.126053 | 0.355039 | 10.81449 mm
Ra 53.85583 mm/hr
Ram 68.57143 mm/hr
Nrev 3.636364 4
Dgrev 22 mm/rev
Trev 23.1 Hr
\ 89.75971 m/hr
Hv 37.13053 M
Hp 49.01215 Kw
Rag 0.040873 147.1438 mm/hr
Ag 0.498178 Ha 4981.778 m2
AA 5.487026 0.05487
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e GLE) 35as Al b Ll il sy (1-4) Jsaal o

out put:

340 m g pall Aalisall h Caas
96.07614 L/s il L i 5 AUl iyt
11.63552 L/s i) L) G

10 in Uil Jaa kg
2.119327 L/s Ol oyt
282.6777 kpa Sl Jaria
10.81449 mm Jagdll jlad
68.57143 mm/hr Lall 4l 8 ALY Jana
49.01215 kw Jgaall e 4P Adadl 558

22 mm/rev sasl gl 3y50ll & Caliaall asll
3.636364 Rev Syl 2ae

23.1 hr sl gl 3yl (4a)

89.75971 m/hr sl Aoy

147.1438 mm/hr el (a3 ALaY) Jaea

4981.778 m2 O S die gxiaall GELE Lggs s ) Aalad)
0.05487 riaall L alastid dagi Ay pell a8 520 A

e LGy 35ns Al b Ll il gy (1-4) Jsaal o

Psp dsp
No | r(m) Qsp(L/S) | X Hsp (m) | (kpa) (mm) Dw (m) | Ra(mm/hr) Tw (hr) Asp (m2)
1 10 0.083111 | 0.0294 | 31.55267 | 309.5317 | 2.093546 | 10.88161 5.49916623 0.12123 314.2857
2 15 0.124666 0.0441 31.45023 | 308.5268 | 2.566145 11.12316 8.06962594 0.123921 471.4286
3 20 0.166222 | 0.0588 | 31.34806 | 307.5244 | 2.96554 | 11.32376 10.5688897 0.126156 628.5714
4 25 0.207777 | 0.0735 | 31.24624 | 306.5256 | 3.318273 | 11.49832 13.0105538 0.128101 785.7143
5 30 0.249333 | 0.0882 | 31.14486 | 305.5311 | 3.63794 | 11.65446 15.4034952 0.129841 942.8571
6 35 0.290888 | 0.1029 | 31.04401 | 304.5417 | 3.932612 | 11.79672 17.7540279 0.131426 1100
7 40 0.332443 | 0.1176 | 30.94377 | 303.5584 | 4.207539 | 11.92807 20.0668948 0.132889 1257.143
8 45 0.373999 | 0.1324 | 30.84424 | 302.582 | 4.466365 | 12.05055 22.345796 0.134253 1414.286
9 50 0.415554 | 0.1471 | 30.74549 | 301.6133 | 4.711738 | 12.16568 24.5936993 0.135536 1571.429
10 55 0.45711 0.1618 | 30.64761 | 300.6531 | 4.945653 | 12.27459 26.8130365 0.136749 1728.571
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11 60 0.498665 0.1765 | 30.55069 | 299.7022 | 5.169659 | 12.37816 29.0058328 0.137903 1885.714
12 65 0.540221 0.1912 | 30.45479 | 298.7615 | 5.384982 | 12.47711 31.1737985 0.139006 2042.857
13 70 0.581776 0.2059 | 30.36001 | 297.8317 | 5.592616 12.572 33.3183927 0.140063 2200

14 75 0.623331 0.2206 | 30.26642 | 296.9136 | 5.793378 12.6633 35.4408725 0.14108 2357.143
15 80 0.664887 0.2353 30.1741 296.0079 | 5.987946 | 12.75143 37.5423287 0.142062 2514.286
16 85 0.706442 0.25 30.08312 | 295.1154 | 6.176895 | 12.83672 39.6237141 0.143012 2671.429
17 90 0.747998 0.2647 | 29.99356 | 294.2368 | 6.360712 | 12.91945 41.6858655 0.143934 2828.571
18 95 0.789553 0.2794 | 29.90548 | 293.3728 | 6.539817 | 12.99987 43.729522 0.14483 2985.714
19 100 0.831108 0.2941 29.81897 | 292.5241 | 6.714572 | 13.07821 45.7553383 0.145702 3142.857
20 105 0.872664 0.3088 | 29.73407 | 291.6912 | 6.885295 | 13.15466 47.7638977 0.146554 3300

21 110 0.914219 0.3235 | 29.65086 290.875 7.052263 | 13.22939 49.755721 0.147387 3457.143
22 115 0.955775 0.3382 29.5694 290.0759 | 7.215722 | 13.30255 51.7312751 0.148202 3614.286
23 120 0.99733 0.3529 | 29.48976 | 289.2945 | 7.375888 | 13.37427 53.6909799 0.149001 3771.429
24 125 1.038886 0.3676 | 29.41197 | 288.5315 | 7.532957 | 13.44468 55.6352143 0.149785 3928.571
25 130 1.080441 0.3824 | 29.33611 | 287.7873 7.6871 13.51388 57.5643215 0.150556 4085.714
26 135 1.121996 0.3971 29.26223 | 287.0624 | 7.838474 | 13.58198 59.4786131 0.151315 4242.857
27 140 1.163552 0.4118 | 29.19036 | 286.3574 | 7.98722 13.64906 61.3783732 0.152062 4400

28 145 1.205107 0.4265 | 29.12056 | 285.6727 | 8.133465 | 13.71521 63.263862 0.152799 4557.143
29 150 1.246663 0.4412 | 29.05286 | 285.0086 | 8.277323 13.7805 65.1353185 0.153527 4714.286
30 155 1.288218 0.4559 | 28.98732 | 284.3656 8.4189 13.84499 66.9929635 0.154245 4871.429
31 160 1.329774 0.4706 | 28.92395 283.744 8.558292 | 13.90875 68.8370017 0.154955 5028.571
32 165 1.371329 0.4853 28.8628 283.1441 | 8.695586 | 13.97184 70.6676244 0.155658 5185.714
33 170 1.412884 0.5 28.80389 | 282.5662 | 8.830864 | 14.03431 72.4850109 0.156354 5342.857
34 175 1.45444 0.5147 | 28.74724 | 282.0105 | 8.964199 | 14.09619 74.2893304 0.157044 5500

35 180 1.495995 0.5294 | 28.69289 | 281.4772 | 9.09566 14.15755 76.0807439 0.157727 5657.143
36 185 1.537551 0.5441 28.64083 | 280.9665 | 9.22531 14.2184 77.8594056 0.158405 5814.286
37 190 1.579106 0.5588 | 28.59109 | 280.4786 | 9.353209 14.2788 79.6254637 0.159078 5971.429
38 195 1.620662 0.5735 | 28.54367 | 280.0134 | 9.479411 14.33878 81.3790625 0.159746 6128.571
39 200 1.662217 0.5882 | 28.49857 279.571 9.603969 | 14.39835 83.1203429 0.16041 6285.714
40 205 1.703772 0.6029 28.4558 279.1514 | 9.726929 | 14.45756 84.8494438 0.16107 6442.857
41 210 1.745328 0.6176 | 28.41535 | 278.7545 | 9.848337 | 14.51642 86.5665028 0.161725 6600

42 215 1.786883 0.6324 28.3772 278.3803 | 9.968237 | 14.57496 88.2716573 0.162378 6757.143
43 220 1.828439 0.6471 28.34135 | 278.0286 | 10.08667 | 14.63319 89.9650453 0.163026 6914.286
44 225 1.869994 0.6618 | 28.30777 | 277.6992 | 10.20367 | 14.69114 91.6468061 0.163672 7071.429
45 230 1.911549 0.6765 | 28.27644 | 277.3918 | 10.31928 | 14.74881 93.3170813 0.164314 7228.571
46 235 1.953105 0.6912 | 28.24732 | 277.1062 | 10.43353 | 14.80622 94.9760149 0.164954 7385.714
47 240 1.99466 0.7059 | 28.22038 276.842 10.54645 | 14.86338 96.6237548 0.165591 7542.857
48 245 2.036216 0.7206 | 28.19559 | 276.5987 | 10.65809 14.9203 98.2604526 0.166225 7700

49 250 2.077771 0.7353 | 28.17288 276.376 10.76846 | 14.97699 99.8862647 0.166856 7857.143
50 255 2.119327 0.75 28.15222 | 276.1733 | 10.87761 15.03345 101.501352 0.167485 8014.286
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Input:

Pl Ll A bl Gild) 50y pie

e il agm pae Alla B alipdl Gl mag (2-4) ds

Nt 6
St 54 M
Lo 12 M
Sl 12 M
Ss 6 M
Pe 250 Kpa
He 25.4842 M
HI 25% from He | 6.37105 M
CHw 140
Ep 80%
AHz
dL 8 In 203.2 Mm
Ra 8 M
Trev 72 Hr
Dg 65 Mm 0.065

process:

RI 324 | M

L 336 | M

R 344 | M

Ai 371763.5 | m2

Qs 335.6198 | m3/hr 93.22773 | L/S
Hf 6.0934 | M

He 25.4842 | M

Hv 31.5776 | M

v 28.28571 | m/hr
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output:
344 m Sl 3yl i Caas

371763.5 m2 37.17635 Ha A yall dalisdl)

335.6198 | m3/hr | 93.22773 L/s plaill (ot

6.0934 M Sllial! a8l

25.4842 m Lal) il die Jaaall

31.5776 M Lal) Ayl die Jaazl)

28.28571 m/hr Ohysll de yu

Hr A )
dpgliie libe e (3L3) (50) Lili)) clicalse
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2% (L) dgag pae Al 3 malipll Glal bl miagy (2-4) Jsaad L

No. |r, Qsp, Psp, |dsp, |Dw, |Ra, Tw, | Asp,
Sp | (m) | (Lit/S) | (qi-q7) | X Hsp,m | kPa mm | m mm/hr | hr mA2

1 12 0.1 -14 0.0 31.2 305.9 2.5 11.0 6.2 0.4 452.571
2 18 0.2 -1.3 0.1 31.0 303.9 3.0 11.3 9.1 0.4 678.857
3 24 0.2 -1.3 0.1 30.8 302.0 3.5 11.5 11.9 0.4 905.143
4 30 0.3 -1.2 0.1 30.6 300.0 3.9 11.7 14.6 0.4 1131.43
5 36 0.3 -1.2 0.1 30.4 298.1 4.3 11.8 17.2 0.4 1357.71
6 42 0.4 -1.1 0.1 30.2 296.2 4.6 12.0 19.9 0.4 1584

7 48 0.5 -1.0 0.1 30.0 294.2 5.0 12.1 22.4 0.4 1810.29
8 54 0.5 -1.0 0.2 29.8 292.3 5.3 12.3 25.0 0.4 2036.57
9 60 0.6 -0.9 0.2 29.6 290.4 5.6 12.4 27.5 0.4 2262.86
10 66 0.6 -0.9 0.2 29.4 288.5 5.8 12.5 30.0 0.4 2489.14
11 72 0.7 -0.8 0.2 29.2 286.7 6.1 12.6 32.4 0.4 2715.43
12 78 0.7 -0.8 0.2 29.0 284.8 6.4 12.7 34.8 0.4 2941.71
13 84 0.8 -0.7 0.2 28.8 282.9 6.6 12.8 37.2 0.5 3168

14 90 0.9 -0.7 0.3 28.7 281.1 6.9 12.9 39.6 0.5 3394.29
15 96 0.9 -0.6 0.3 28.5 279.3 7.1 13.0 41.9 0.5 3620.57
16 | 102 1.0 -0.5 0.3 28.3 277.5 7.3 13.1 44.2 0.5 3846.86
17 | 108 1.0 -0.5 0.3 28.1 275.7 7.6 13.2 46.5 0.5 4073.14
18 | 114 1.1 -0.4 0.3 27.9 273.9 7.8 13.2 48.8 0.5 4299.43
19 | 120 1.1 -0.4 0.3 27.7 272.1 8.0 13.3 51.1 0.5 4525.71
20 | 126 1.2 -0.3 0.4 27.6 270.4 8.2 13.4 53.3 0.5 4752

21 132 1.2 -0.3 0.4 27.4 268.7 8.4 13.5 55.6 0.5 4978.29
22 | 138 1.3 -0.2 0.4 27.2 267.0 8.6 13.6 57.8 0.5 5204.57
23 | 144 1.4 -0.1 0.4 27.0 265.3 8.8 13.6 60.0 0.5 5430.86
24 | 150 1.4 -0.1 0.4 26.9 263.6 9.0 13.7 62.1 0.5 5657.14
25 | 156 1.5 0.0 0.5 26.7 262.0 9.2 13.8 64.3 0.5 5883.43
26 | 162 1.5 0.0 0.5 26.5 260.4 9.4 13.8 66.4 0.5 6109.71
27 | 168 1.6 0.1 0.5 26.4 258.8 9.6 13.9 68.6 0.5 6336

28 | 174 1.6 0.1 0.5 26.2 257.2 9.8 14.0 70.7 0.5 6562.29
29 | 180 1.7 0.2 0.5 26.1 255.6 9.9 14.0 72.8 0.5 6788.57
30 | 186 1.8 0.3 0.5 25.9 254.0 10.1 14.1 74.8 0.5 7014.86
31 192 1.8 0.3 0.6 25.7 252.5 10.3 14.2 76.9 0.5 7241.14
32 | 198 1.9 0.4 0.6 25.6 251.0 10.5 14.2 78.9 0.5 7467.43
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33 | 204 1.9 0.4 0.6 25.4 249.5 10.6 14.3 81.0 0.5 7693.71
34 | 210 2.0 0.5 0.6 25.3 248.0 10.8 14.3 83.0 0.5 7920
35 | 216 2.0 0.5 0.6 25.1 246.5 11.0 14.4 85.0 0.5 8146.29
36 | 222 2.1 0.60 0.65 | 24.97 |244.98 | 11.15 | 14.47 | 87.02 0.51 | 8372.57
37 | 228 2.16 0.65 0.66 | 24.82 | 243.50 | 11.32 | 14.53 | 89.01 0.51 | 8598.86
38 | 234 | 2.21 0.71 0.68 | 24.67 | 242.03 | 11.49 | 14.59 | 90.98 0.52 | 8825.14
39 | 240 2.27 0.77 0.70 | 24.52 | 240.56 | 11.65 | 14.65 | 92.94 0.52 | 9051.43
40 | 246 2.33 0.82 0.72 | 24.37 |239.10 | 11.81 | 14.70 | 94.90 0.52 | 9277.71
41 | 252 | 2.38 0.88 0.73 | 24.22 | 237.63 | 11.97 | 14.76 | 96.84 0.52 | 9504.00
42 | 258 2.44 0.94 0.75 | 24.07 | 236.16 | 12.14 | 14.82 | 98.77 0.52 | 9730.29
43 | 264 2.5 0.99 0.77 | 23.92 | 234.68 | 12.29 | 14.87 | 100.69 | 0.53 | 9956.57
44 | 270 2.55 1.05 0.78 | 23.77 | 233.19 | 12.45 | 14.93 | 102.60 | 0.53 | 10182.86
45 | 276 2.61 1.11 0.80 | 23.62 | 231.69 | 12.61 | 14.98 | 104.50 | 0.53 | 10409.14
46 | 282 | 2.67 1.16 0.82 | 23.46 | 230.18 | 12.77 | 15.03 | 106.39 | 0.53 | 10635.43
47 | 288 2.72 1.22 0.84 | 23.31 | 228.65 | 12.93 | 15.09 | 108.28 | 0.53 | 10861.71
48 | 294 | 2.78 1.28 0.85 | 23.15 | 227.09 | 13.08 | 15.14 | 110.16 | 0.54 | 11088.00
49 | 300 2.84 1.33 0.87 | 22.99 | 225.50 | 13.24 | 15.19 | 112.03 | 0.54 | 11314.29
50 | 306 2.89 1.39 0.89 | 22.82 | 223.89 | 13.39 | 15.24 | 113.90 | 0.54 | 11540.57

Sum 75.2 0 1338.9 | 13135 | 24.67 | 318.5 | 3180.5 | 11.26 | 299829

Max 2.89 31.179 | 3059 | 12.39 | 16.56 0.586

Min 0.11 22.822 2.453

X 1.5 53.556 0.493

(xi-x") 0
90%
Cu

:Epanet galiy; gk 7.4

:Epanet aladiuly bially cildpail) aaait g gl Jlaill ddaja

A ol shadll o Ll g el ) Jurodil
Aty suadgall Jaghad Gl Gy adlgl) e cale Jie A8 o)
A &g vie Arabial) dagatl Jslan 8 Ledlils Ao shaiall pads Al lilud) apes apend
NRILEN Aadin C._\sl ( NeW) ‘)tia.i (;3 ¢ (Flle) 58 Jt:ﬁ;\

: (Defaults) ;ial a8 ¢ <1 Layyd e (Project) dails sl
ol 2 D
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- Basaall Gl aren e sy Jlaab &8 &5 (ID Labels) jal
B8 giall Dbkl aaea JAsL o8 Priorities) jial .o
-l Jaaats W85 (Hydraulic) gl .o
L) Jayd e Apsllaall sl 811 las) L5
M) RS o S5l 5 Leaag) slhadll KA jidly (Junctions) i) S |
Agslhaall Aoy Al G lganyy Al Lalaill aaes Juagi 585 (Pipe) il .o
L) Jla) Bsaia 8 sagasall bl Jaaf .6
. (View) 3.6 (. (Options) yal .1
axns Ol i e sl s all e o)leds) uglhas sale LAl (e daa
sty eyl iy ol
35 bl of aass & e s aanll LiLE (pay e (Browsers) dal o (Map) sl .o

led)

& EPANET 2 - jute 5 5mebak = B B

File Edit View Project Report Window Help

D2E & mxn g nEaE |r HEdaimZomagd— KT

4

Auto-Length OFff ‘ LPS E| 100% |X,Y: -7928.29. 2689.24

Epanet malin e 28aa (il3 Gon grsnall ()l Aelain nss 1(1-4) &3, JSA
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eld) Jasel <o) Jagys (g (Run) jiad 7

<@ EPANET 2 - Jis 5 pme.bak
D@ @ ExagnEms| |y Heltaad odgd— KT

Data Map ‘

Hodes

Base Demanc_~

Links

Length -

Time

Run was successful.

l
Auto-Length DFf ‘ LPS H| 1002 |X,Y: -2749.00. 830438

Al Aaslaial) ey 2(2-4) o8y S
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sl Cle i) asen ¢Uacy (Table) jal &« (Report) jaf .8
Epanet e a3l milill mag 1(3-4) &) Jsaa

#. EPANET 2 - [Network Table - Modes]

= I

File FEdit View Project Report Window Help
DEE &S BBXA g MERE |8 NEXPAQAUHE|IOBE—~F KT
Demand Head Pressure Quality -

Node ID LPS m ‘ m |

Junc Jul 1867 18.67 0.00

Junc Ju2 93.22 18.54 18.54 0.00

Junc Jud 364 1853 1553 0.00

Junc Jud 011 18.53 15.53 0.00

Junc Jus 0.02 18.53 15.53 0.00

Junc Jub 0.22 1853 1553 0.00

Junc Ju7? 0.28 18.52 15.52 0.00

Junc Jud 0.34 1852 1552 0.00

Junc Jud 0.39 18.52 15.52 0.00

Junc Jul0 0.45 18.52 15.52 0.00

Junc Jull 0.51 18.52 15.52 0.00

Junc Ju12 0.56 18.52 15.52 0.00

Junc Jul3 062 1852 1552 0.00

Junc Jul4 on 18.53 18.53 0.00

Junc Jul5 0.02 18.53 18.53 0.00

Junc Julb 0.22 18.53 18.53 0.00

Junc Jul7 0.28 18.52 18.52 0.00

Junc Julg 0.34 1852 1852 0.00

Junc Ju19 0.39 18.52 18.52 0.00

Junc Ju20 0.45 18.52 18.52 0.00 1

Auto-Length OFf

LPS ﬂ 1002 X.¥:12908.37, 9143.43

(Cu) gisid) 558 caluat @lldg Jalash) Alsje Ll

ol olue Aallaii) 36 liS Cilun iy Leias Jadl Jsha o il (385 sy g Lin

Al Y alealls da ghaiall daglad JAla
rhadl) Jsh Ao claladl) @8, Gl L1

EEL N

g

(L/h) Bl ake¥) 55 = gmax
(L/h) Bl gray) Gixll = gqmin
Jaall 8 Llall o gl (333ll = qavg

-6l -
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1has Ll gﬁ adail) lea .2

A
(L/h) Blall aaed) helall = H max
(L/h) Bl graY) helaal) = Hmin

Jial) 8 Ll i) e Lali= Havg

:A38a) Ganea Jaall (CU) qanea .3

:Epanet ) Talin pladiu)
talile o gl Juiil 4y llaal) ulilal) bl Jais
Dslad) e dayall e Lol adge (e Jalil) hlily aaen JIS0) sy G Lalall L ]
bl Jalea s oaslisY) allallg daiil) g L
- lagladll Wl allalls aadall (i)l Jadll Jsh (e JS JB0) cany Jaghadll L2
AU Jae Lially Caa gl JWaa) a8 .3
.:\_.LALLS\ ™y g_i.\a;l\ dl;J;\ an :\__LALLS\ 4
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(3-4) Jsay

Cisthall Jeanall gl Abla) cilaliay) alay) cilshad

gldl g 5 dsandl ¢ s wille s
LAl a ) bl DY) JRE ol A 38 )
Etc = .... mm/day Drz=....cm Taw = ... mm/m

(70-30) datiny) dus

i) S (Ll /

\ / Taw = Taw X Drz
Y

Mad = 0.50
v :
il o il SEhall slall Gae Al ) el Jaae
I1=Dn / Dn = Mad x Taw I = ..... mm/hr
ETc
\ Ciliadll clall (Bec
) laylsl | —* Dg:g—n AlaY) Jame
Ea=;....% 2 \ Ra <1,
4 S e
aal gl sl (A (5 gl (gl Cilels 2ae Ti:gag
Tgav=...... hr

dalidl ol Al aae
Nday <II

o v
\ adY) ZdlaY) Jana

a5l agall 8 bl ase s Ramax

Ni/day = Tday

T
\ / sasl 5l Al 5 4y 5 el dslisdl)
@V 5y IO A0S iy ) axe Claa Ai= A
(NO)irr . total = Ni/day * Nday (NO)irr . total

el o poa

Qs=_Dg X Ai
Ti
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oAl Jadl)
dE8lL) glal)
s Qoulall zigad slly 1-5

sl g8 anmpall 3080 335l oypmall o) Slea (Silypted) g isall pass
ey @Al e dais JBa) de malyll adiey Jeaadl 3 e WSy ¢ JuS) maliyy Ao ol
aliy ¢ el ol Slea Clialse pasd Sy (g)5mall (o)) allaid 4S5 Hael) Q) ¢ s

- Ladl) gl wie Jarally asieeall Jadl) lag 2Uail 50 WSy leall e pury i pusil

Al AR ali ) addin Cilal) ) Y
s bl Al B adie ild 3 s A B (1

Input:

Etc 9 | mm/day

Dn 75 | mm

Nt 8

St 416 | m

Lo Olm

Rag 20 | m

C] 40.76 | deg 0.71168254 | Red
S1 6| m

Ss 4 |m

Pe 275 | kpa

He 20 m

Hr 25| m

HI 25% | from He 5| M
Ti 70% | from 8 | Day
Ea 82%

CHw 120
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Ep 80%
r
sp50 50 | a8,

e o8, AL L 01,5 188 oo Y]

0.1 pall

AHz 0
Dg 40 | mm/rev
Dag 40
Hrg 35| m
hs 16 | m (d)s= Al ks 203

s galipall 5 4

Process:

1l 8.333333333 | day

Ti 8 192 | hr

Dg 91.46341463 | mm 0.091463 | M
RL 332.8 | m

L 332.8 | m

R 332.8 | m

Rg 352.8 | m

Ai 347949.4394 | m2

Qs 165.7533534 | m3/hr 46.0426 | L/s
Qt 186.2742576 | m3/hr 51.74285 | L/s
Qg 5.700251164 | L/s

Hf 4.545454545 | m

d 195 | mm 7.677165 | In 8.0555556 | in | 203 | mm
Hfact | 3.737146921 | m

r sp50 202 | m

Qsp 50 | 2.418449619 | m3/hr 0.671792 | L/s
X50 0.606971154

Hisps0 | 0.827656275 | 0.172344 | 20.64407 | M
Psp50 | 202.5183642 | kpa

dsp50 | 14.23089471 | 0.047207 | 0.217271 | 6.618066 | mm
Ra 26.39941292 | mm/hr

Ram | 33.61280488 | mm/hr

Nrev 2.286585366 4
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dgrev 40 | mm/rev

Trev 83.968 | hr

\Y 24.90284756 | m/hr

Hv 42.61086161 | m

Hp 86.55506375 | kw

Rag 0.020023855 | 72.08588 | mm/hr

Ag 0.487929549 | ha 4879.295 | m2

AA 5.609200579 | 0.056092

Db LS Jglan JS3 A Cila Al (i jaS il oy

out put:

B32= M a5 yall Aalisal) Hhad Caiad
-D35 L/s il (LI ) s (s plaill oyl
—B37 L/s il GELE I Ca o
=F39 In ol las had
=D42 L/s Gild ) o pad
=B45 Kpa L ) dara
=B46 Mm da gall ,lad
=B48 mm/hr Lal) dled A ALaY) Jase
=B54 Kw sl die da 30U Adisall) 3 58
=B50 | mm/rev sas) 511 3 ) gall A Sliadl) (Gaal)
=B49 <l sall ac
=B51 Hr Baal o1l 3y gall (3a )
=B52 m/hr Ol de s
=C55 mm/hr ‘;dﬁd\ L T Aalay) Jana
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=D56 m2 S IS die  =baall (B L g S dalisd)
—C57 oxaall LS I aladied dagii Ay g yal) dabusall 3 53l 3l doesi

e il sag

Al b malipnll dpluall Slilaall sy (4-5) Jsan

No.
Sp r(m) | Qsp (L/S) X Hsp (m) Psp (kpa) dsp (mm)
=2*K2*$BS$10
=($BS40* (1-(1.875* (M2-
1|10 | *$D335/58532"2 =K2/$BS32 | (2*M273/3)+(M215/5)))+$BS12 | =9.81*N2 | =(30.46*(L2/(02%0.5))40.5)
=2*K3*$B$10*$D$35
=($B$40* (1-(1.875* (M3-
2 15 | /$B$3272 =K3/$B$32 (2*M313/3)+(M3"5/5)))))+$B$12 =9.81*N3 | =(30.46*(L3/(03%0.5))*0.5)
=2*K4*$BS$10
=($B$40* (1-(1.875* (M4-
3 |20 | *5D$35/5B$32"2 =K4/$B$32 | (2*M4A3/3)+(M4AS/5))))+$BS12 -9.81*N4 | =(30.46%(L4/(04"0.5))A0.5)
=2*K5*$BS$10
=($B$40* (1-(1.875* (M5-
4 |25 | oD935/9B93212 =K5/$BS32 | (2*M573/3)+(M515/5)))+$BS12 | =9.81*N5 | =(30.46*(L5/(05%0.5))40.5)
=2*K6*$BS$10
=($B$40* (1-(1.875* (M6-
5 |30 | "9D335/38332"2 =K6/$BS32 | (2*M673/3)+(M65/5)))+$BS12 | =9.81*N6 | =(30.46*(L6/(06"0.5))40.5)
=2*K7*$BS$10
=($B$40* (1-(1.875* (M7-
6 |35 | "SD$35/5B$32"2 =K7/$B$32 | (2*M713/3)+(M715/5)))))+$BS12 =9.81*N7 | =(30.46%(L7/(0710.5))"0.5)
=2*K8*$BS$10
=($B$40* (1-(1.875* (M8-
70| 40| "9D335/38332"2 =K8/$BS32 | (2*M873/3)+(M85/5)))+$BS12 | =9.81*N8 | =(30.46*(L8/(080.5))A0.5)
=2*K9*$BS$10
=($BS40* (1-(1.875* (M9-
8 |45 | "9D335/9B93212 =K9/$BS32 | (2*M973/3)+(M95/5))+$BS12 | =9.81*N9 | =(30.46*(L9/(090.5))40.5)
=2*K10*$B$10
=($B$40* (1-(1.875* (M10-
9 |50 | *9D$35/9B93212 =K10/$B$32 | (2*M1013/3)+(M1075/5)))))}+$BS12 | =9.81*N10 | =(30.46%(L10/(01070.5))"0.5)
=2*K11*$B$10
=($B$40* (1-(1.875* (M11-
10 |55 *$D$35/$B$32/2 =K11/$B$32 | (2*M1173/3)+(M11A5/5)))))+$B$12 | =9.81*N11 | =(30.46*(L11/(01110.5))A0.5)
=($BS$40* (1-(1.875* (M12-
1 60 =2*K12*$BS$10 =K12/$BS$32 | (2*M1273/3)+(M1245/5)))))+$BS$12 | =9.81*N12 | =(30.46*(L12/(01270.5))"0.5)
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*$D$35/$BS3242

=2*K13*$B$10
=($B$40* (1-(1.875* (M13-
12| 65 | *5D535/5B53272 =K13/$B$32 | (2*M1343/3)+(M1315/5)))))+$BS12 | =9.81*N13 | =(30.46%(L13/(01310.5))10.5)
=2*K14*$B$10
=($B$40* (1-(1.875* (M14-
13 |70 *$D$35/$B$32/2 =K14/$BS32 | (2*M1473/3)+(M1445/5)))))+$BS12 | =9.81*N14 | =(30.46*(L14/(014"0.5))*0.5)
=2*K15*$BS1
=($B$40* (1(1.875* (M15-
14 |75 *$D$35/$B$3242 =K15/$BS$32 | (2*M1573/3)+(M1545/5)))))+$B$12 | =9.81*N15 | =(30.46*(L15/(015"0.5))*0.5)
=2*K16*$B$10
=($B$40* (1-(1.875* (M16-
15 | 80 *$D$35/$B$3242 =K16/$BS32 | (2*M1673/3)+(M1645/5)))))+$BS12 | =9.81*N16 | =(30.46*(L16/(016"0.5))*0.5)
=2*K17*$B$10
=($B$40* (1-(1.875* (M17-
16 |85 | *9D335/585322 =K17/$B$32 | (2*M1743/3)+(M17°5/5)))))+$BS12 | =9.81*N17 | =(30.46*(L17/(01710.5))0.5)
=2*K18*$B$10
=($B$40* (1-(1.875* (M18-
17190 | *5D535/5853212 =K18/$BS32 | (2*M1813/3)+(M185/5)))))+$BS12 | =9.81*N18 | =(30.46*(L18/(0180.5))0.5)
=2*K19*$B$10
=($B$40* (1-(1.875* (M19-
18 | 95 *$D$35/$B$3242 =K19/$BS$32 | (2*M1973/3)+(M1945/5)))))+$B$12 | =9.81*N19 | =(30.46*(L19/(01970.5))*0.5)
=2*K20*$B$10
=($B$40* (1-(1.875* (M20-
19 11200 | *5D535/5853212 =K20/$B$32 | (2*M2073/3)+(M2075/5)))))+$BS12 | =9.81*N20 | =(30.46*(L20/(0200.5))A0.5)
=2*K21*$B$10
=($B$40* (1-(1.875* (M21-
20 | 105 | *3D335/5B532%2 =K21/$B$32 | (2*M2173/3)+(M21A5/5)))))+$BS12 | =9.81*N21 | =(30.46*(L21/(02140.5))A0.5)
=2*K22*$B$10
=($B$40* (1-(1.875* (M22-
21 | 110 | *3D335/5B532%2 =K22/$B$32 | (2*M2213/3)+(M225/5)))))+$BS12 | =9.81*N22 | =(30.46*(L22/(02240.5))A0.5)
=2*K23*$B$10
=($B$40* (1-(1.875* (M23-
22 | 115 | *3D335/5B532%2 =K23/$B$32 | (2*M2373/3)+(M2315/5)))))}+$BS12 | =9.81*N23 | =(30.46*(L23/(0230.5))40.5)
=2*K24*$B$10
=($B$40* (1-(1.875* (M24-
23 | 120 | *$D$35/$B$32/2 =K24/$B$32 | (2*M2473/3)+(M24A5/5)))))+$B$12 | =9.81*N24 | =(30.46*(L24/(0240.5))*0.5)
=2*K25*$B$10
=($B$40* (1-(1.875* (M25-
24 | 125 | *3D335/5B532%2 =K25/$B$32 | (2*M2543/3)+(M25°5/5)))))+$BS12 | =9.81*N25 | =(30.46*(L25/(025%0.5))"0.5)
=2*K26*$B$10
=($B$40* (1-(1.875* (M26-
25 | 130 | *$D$35/$B$32/2 =K26/$B$32 | (2*M2613/3)+(M26/5/5)))))+$B$12 | =9.81*N26 | =(30.46*(L26/(026"0.5))*0.5)
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=2*K27*$BS$10

=($B$40* (1-(1.875* (M27-

26 | 135 | *3D335/5B532%2 =K27/$B$32 | (2*M2743/3)+(M2745/5)))))+$BS12 | =9.81*N27 | =(30.46*(L27/(02740.5))A0.5)
=K28/$B$32
=2*K28*$B$10
=($B$40* (1-(1.875* (M28-
27 | 140 | *3D335/5B532%2 (2*M2813/3)+(M2875/5))))+$BS12 | =9.81*N28 | =(30.46*(L28/(02810.5))10.5)
=2*K29*$BS10
=($B$40* (1-(1.875* (M29-
28 | 145 | *$D335/5B532%2 =K29/$B$32 | (2*M2943/3)+(M295/5)))))+$BS12 | =9.81*N29 | =(30.46%(L29/(029"0.5))"0.5)
=2*K30*$BS10
=($BS$40* (1-(1.875* (M30-
29| 150 | *5D335/58532"2 =K30/$B$32 | (2*M3073/3)+(M3075/5)))))+$B$12 | =9.81*N30 | =(30.46%(L30/(030"0.5))"0.5)
—2*K31*$B510
=($B$40* (1-(1.875* (M31-
30 | 155 | *SD$35/5B532%2 =K31/$B$32 | (2*M3173/3)+(M3175/5)))))+$BS12 | =9.81*N31 | =(30.46*(L31/(0310.5))40.5)
=2*K32%5$B510
31 [H60N *$D335/58532"2 =K32/$B$32 | =($B$A0* (1-(1.875* (M32- =9.81*N32 | =(30.46*(L32/(03210.5))"0.5)
=2*K33*$BS10
32 165 | *$D$35/$B$3242 =K33/$B$32 (2*M3343/3)+(M3315/5)))))+$B$12 | =9.81*N33 | =(30.46*(L33/(033%0.5))0.5)
=2*K34*$B510
=($B$40* (1-(1.875* (M34-
33 | 170 | *5D$35/5B$32"2 =K34/$B$32 | (2*M343/3)+(M34A5/5)))))+$BS12 | =9.81*N34 | =(30.46%(L34/(03410.5))10.5)
=2*K35*$BS10
=($B$40* (1-(1.875* (M35-
34 | 175 | *5D$35/5B$32"2 =K35/$B$32 | (2*M3513/3)+(M35A5/5)))))+$BS12 | =9.81*N35 | =(30.46*(L35/(03510.5))A0.5)
=2*K36*$BS10
=($B$40* (1-(1.875* (M36-
35 | 180 | *5D335/5B53212 =K36/$BS32 | (2*M3613/3)+(M3615/5)))))+$BS12 | =9.81*N36 | =(30.46*(L36/(03610.5))0.5)
=2*K37%$B510
=($B$40* (1-(1.875* (M37-
36 | 185 | *5D335/5B53212 =K37/$B%$32 | (2*M3713/3)+(M3745/5)))))+$BS12 | =9.81*N37 | =(30.46*(L37/(0370.5))"0.5)
=2*K38*$BS10
=($B$40* (1-(1.875* (M38-
37 190 | *$D$35/$B$3242 =K38/$BS32 | (2*M3873/3)+(M3845/5)))))+$B$12 | =9.81*N38 | =(30.46*(L38/(038"0.5))*0.5)
=2*K39*$BS10
=($B$40* (1-(1.875* (M39-
38 | 195 | *SD$35/5B532%2 =K39/$B$32 | (2*M3943/3)+(M3915/5)))))+$BS12 | =9.81*N39 | =(30.46%(L39/(03910.5))10.5)
=2*K40*$BS10
=($B$40* (1-(1.875* (M40-
39 | 200 | *$D$35/$B$32/2 =K40/$B$32 | (2*M4073/3)+(M40A5/5)))))+$B$12 | =9.81*N40 | =(30.46*(L40/(04070.5))*0.5)
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=2*K41*$BS10

=($B$40* (1-(1.875* (M41-

40 | 205 | *$D$35/$B$32/2 =K41/$BS32 | (2*M4173/3)+(M4145/5)))))+$BS12 | =9.81*N41 | =(30.46*(L41/(04110.5))*0.5)
=($BS$40* (1-(1.875* (M42-
(2*M4213/3)+(M4245/5)))))+$B$12
=2*K42*$B$10
41 | 210 | *$D335/3B532"2 =K42/$B$32 =9.81*N42 | =(30.46%(L42/(0420.5))A0.5)
=2*K43*$B$10
=($B$40* (1-(1.875* (M43-
42 | 215 | *$D335/3B532"2 =KA3/$BS32 | (2*M4313/3)+(M4315/5)))))+$BS12 | =9.81*N43 | =(30.46*(L43/(04310.5))0.5)
=2*K44*$B$10
=($BS$40* (1-(1.875* (M44-
43 | 220 | *SD$35/5B$3272 =K44/$BS$32 | (2*M4473/3)+(M44A5/5)))))+5BS12 | =9.81*N44 | =(30.46%(L44/(04410.5))"0.5)
=2*K45*$B$10
=($B$40* (1-(1.875* (M45-
44 [R2258 *5D$35/585322 =K45/$BS32 | (2*M4513/3)+(M4515/5))))+$BS12 | =9.81*N45 | =(30.46%(L45/(045"0.5))"0.5)
=2*K46*$B$10
=($B$40* (1-(1.875* (M46-
45 | 230 | *5D$35/5B$32"2 =K46/$BS32 | (2*M4613/3)+(M46AS/5)))))+$BS12 | =9.81*N46 | =(30.46%(L46/(04610.5))A0.5)
=2*K47*$B$10
=($BS$40* (1-(1.875* (M47-
46 | 235 | *SD$35/5B$3272 =K47/$BS$32 | (2*M4773/3)+(M4745/5)))))+$BS12 | =9.81*N47 | =(30.46%(L47/(04710.5))"0.5)
=2*K48*$B$10
=($B$40* (1-(1.875* (M48-
47 240 | *$D$35/$B$3212 =K48/SBS32 | (2*M4813/3)+(M4845/5)))))+$BS12 | =9.81*N48 | =(30.46*(L48/(04810.5))*0.5)
=2*K49*$B$10
=($B$40* (1-(1.875* (M49-
48 | 245 | *5D$35/5B$32"2 =K49/$BS32 | (2*M49A3/3)+(M49AS/5)))))+$BS12 | =9.81*N49 | =(30.46%(L49/(04910.5))A0.5)
=2*K50*$B$10
=($B$40* (1-(1.875* (M50-
49 250 | *$D$35/$B$32/2 =K50/$BS$32 | (2*M5073/3)+(M5045/5)))))+$BS$12 | =9.81*N50 | =(30.46*(L50/(05070.5))"0.5)
=2*K51*$B$10
=($B$40* (1-(1.875* (M51-
50 | 255 | *5D335/5B53212 =K51/$B%$32 | (2*M5173/3)+(M51A5/5)))))+$BS12 | =9.81*N51 | =(30.46*(L51/(05140.5))"0.5)
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exite L dsa Alla 8 palipll Abal) lileall sy (45) Jsaal s

Dw (m) Ra (mm/hr) Tw (hr) Asp (m2)
=2.59+0.56*P2+0.023*02 =((7200*K2*$D$35)/(($B$3242)*Q2)) =Q2/$AS74 =2%(22/7)*K2*$B$10
=2.59+0.56*P3+0.023*03 =((7200*K3*$D$35)/(($B$3212)*Q3)) =Q3/$AS74 =2*%(22/7)*K3*$B$10
=2.59+0.56*P4+0.023*04 =((7200*K4*$D$35)/(($B$3212)*Q4)) =Q4/$AS74 =2*%(22/7)*K4*$B$10
=2.59+0.56*P5+0.023*05 =((7200*K5*$D$35)/(($B$3242)*Q5)) =Q5/$AS74 =2*%(22/7)*K5*$B$10
=2.59+0.56*P6+0.023*06 =((7200*K6*$D$35)/(($B$3242)*Q6)) =Q6/$AS74 =2*(22/7)*K6*$B$10
=2.59+0.56*P7+0.023*07 =((7200*K7*$D$35)/(($B$3242)*Q7)) =Q7/$AS74 =2*%(22/7)*K7*$B$10
=2.59+0.56*P8+0.023*08 =((7200*K8*$D$35)/(($B$3212)*Q8)) =Q8/$AS74 =2*%(22/7)*K8*$B$10
=2.59+0.56*P9+0.023*09 =((7200*K9*$D$35)/(($B$3242)*Q9)) =Q9/$AS74 =2*%(22/7)*K9*$B$10
=2.59+0.56*P10+0.023*010 =((7200*K10*$D$35)/(($B$32/2)*Q10)) | =Q10/$A$74 =2*(22/7)*K10*$B$10
=2.59+0.56*P11+0.023*011 =((7200*K11*$D$35)/(($B$32/2)*Q11)) | =Q11/$A$74 =2%(22/7)*K11*$B$10
=2.59+0.56*P12+0.023*012 =((7200*K12*$D$35)/(($B$32/2)*Q12)) | =Q12/$A$74 =2%(22/7)*K12*$B$10
=2.59+0.56*P13+0.023*013 =((7200*K13*$D$35)/(($B$3212)*Q13)) | =Q13/$A$74 =2%(22/7)*K13*$B$10
=2.59+0.56*P14+0.023*014 =((7200*K14*$D$35)/(($B$3212)*Q14)) | =Q14/$A$74 =2%(22/7)*K14*$B$10
=2.59+0.56*P15+0.023*015 =((7200*K15*$D$35)/(($B$3212)*Q15)) | =Q15/$A$74 =2%(22/7)*K15*$B$10
=2.59+0.56*P16+0.023*016 =((7200*K16*$D$35)/(($B$3212)*Q16)) | =Q16/SAS74 =2%(22/7)*K16*$B$10
=2.59+0.56*P17+0.023*017 =((7200*K17*$D$35)/(($B$3212)*Q17)) | =Q17/$A$74 =2%(22/7)*K17*$B$10
=2.59+0.56*P18+0.023*018 =((7200*K18*$D$35)/(($B$3212)*Q18)) | =Q18/$A$74 =2%(22/7)*K18*$B$10
=2.59+0.56*P19+0.023*019 =((7200*K19*$D$35)/(($B$3212)*Q19)) | =Q19/$A$74 =2%(22/7)*K19*$B$10
=2.59+0.56*P20+0.023*020 =((7200*K20*$D$35)/(($B$322)*Q20)) | =Q20/$A$74 =2%(22/7)*K20*$B$10
=2.59+0.56*P21+0.023*021 =((7200*K21*$D$35)/(($B$32/2)*Q21)) | =Q21/$A$74 =2%(22/7)*K21*$B$10
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=2.59+0.56*P22+0.023*022 =((7200*K22*$D$35)/(($BS3212)*Q22)) | =Q22/SAS74 =2*(22/7)*K22*$BS10
=2.59+0.56*P23+0.023*023 =((7200*K23*$D$35)/(($B$3272)*Q23)) | =Q23/SAS74 =2*(22/7)*K23*$BS10
=2.59+0.56*P24+0.023*024 =((7200*K24*SDS$35)/(($BS3212)*Q24)) | =Q24/5AS74 =2*(22/7)*K24*$BS10
=2.59+0.56*P25+0.023*025 =((7200*K25*$D$35)/(($B$32/2)*Q25)) | =Q25/SAS74 =2*(22/7)*K25*$B$10
=2.59+0.56*P26+0.023*026 =((7200*K26*$D$35)/(($B$32/2)*Q26)) | =Q26/SAS74 =2*(22/7)*K26*$B$10
=2.59+0.56*P27+0.023*027 =((7200*K27*SDS$35)/(($BS3212)*Q27)) | =Q27/SAS74 =2*(22/7)*K27*$BS10
=2.59+0.56*P28+0.023*028 =((7200*K28*$D$35)/(($B$32/2)*Q28)) | =Q28/SAS74 =2*(22/7)*K28*$BS10
=2.59+0.56*P29+0.023*029 =((7200*K29*$D$35)/(($B$32/2)*Q29)) | =Q29/SAS74 =2*(22/7)*K29*$BS$10
=2.59+0.56*P30+0.023*030 =((7200*K30*$D$35)/(($B$3272)*Q30)) | =Q30/SAS74 =2*(22/7)*K30*$BS10
=2.59+0.56*P31+0.023*031 =((7200*K31*$D$35)/(($B$3272)*Q31)) | =Q31/SAS74 =2*(22/7)*K31*$BS10
=2.59+0.56*P32+0.023*032 =((7200*K32*$D$35)/(($B$3272)*Q32)) | =Q32/SAS74 =2*(22/7)*K32*$BS10
=2.59+0.56*P33+0.023*033 =((7200*K33*$D$35)/(($B$3272)*Q33)) | =Q33/SAS74 =2*(22/7)*K33*$BS10
=2.59+0.56*P34+0.023*034 =((7200*K34*$D$35)/(($B$3272)*Q34)) | =Q34/SAS74 =2*(22/7)*K34*$BS10
=2.59+0.56*P35+0.023*035 =((7200*K35*$D$35)/(($B$32/2)*Q35)) | =Q35/SAS74 =2*(22/7)*K35*$B$10
=2.59+0.56*P36+0.023*036 =((7200*K36*$D$35)/(($B$3272)*Q36)) | =Q36/SAS74 =2*(22/7)*K36*$BS10
=2.59+0.56*P37+0.023*037 =((7200*K37*$D$35)/(($B$3272)*Q37)) | =Q37/SAS74 =2*(22/7)*K37*$BS10
=2.59+0.56*P38+0.023*038 =((7200*K38*$D$35)/(($B$3272)*Q38)) | =Q38/SAS74 =2*(22/7)*K38*$BS10
=2.59+0.56*P39+0.023*039 =((7200*K39*$D$35)/(($B$32/2)*Q39)) | =Q39/SAS74 =2*(22/7)*K39*$BS10
=2.59+0.56*P40+0.023*040 =((7200*K40*$D$35)/(($B$32/2)*Q40)) | =Q40/SAS74 =2*(22/7)*K40*$BS10
=2.59+0.56*P41+0.023*041 =((7200*K41*SDS$35)/(($BS3212)*Q41)) | =Q41/SAS74 =2*(22/7)*K41*$BS10
=2.59+0.56*P42+0.023*042 =((7200*K42*SDS$35)/(($BS3212)*Q42)) | =Q42/SAS74 =2*(22/7)*K42*$BS10
=2.59+0.56*P43+0.023*043 =((7200*K43*$D$35)/(($B$32/2)*Q43)) | =Q43/SAS74 =2*(22/7)*K43*$BS10
=2.59+0.56*P44+0.023*044 =((7200*K44*$D$35)/(($BS$3272)*Q44)) | =Q44/SAST74 =2*(22/7)*K44*$BS10
=2.59+0.56*P45+0.023*045 =((7200*K45*$D$35)/(($B$32/2)*Q45)) | =Q45/SAS74 =2*(22/7)*K45*$BS10
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=2.59+0.56*P46+0.023*046 =((7200*K46*5DS$35)/(($SBS$3242)*Q46)) | =Q46/SAS74 =2%(22/7)*K46*$BS10
=2.59+0.56*P47+0.023*047 =((7200*K47*$DS$35)/(($SBS$322)*Q47)) | =Q47/5AS74 =2%(22/7)*K47*$BS10
=2.59+0.56*P48+0.023*048 =((7200*K48*$DS$35)/(($SBS$32/2)*Q48)) | =Q48/SAS74 =2%(22/7)*K48*$BS10
=2.59+0.56*P49+0.023*049 =((7200*K49*$DS$35)/(($SBS$3242)*Q49)) | =Q49/5AS74 =2%(22/7)*K49*$BS10
=2.59+0.56*P50+0.023*050 =((7200*K50*$D$35)/(($B$3242)*Q50)) | =Q50/5AS74 =2%(22/7)*K50*$BS10

s bl Algs A adaa (AL 33 g ake A B (@

Gzﬁ.l.a uih.u) A9 pac A (_QGALU.\S\ )y EA Cuaﬁ (5_5) d}l;

Input:
Nt |6
St | 54 m
Lo | 12 m
S1 |12 m
Ss | 6 m
Pe | 250 kpa
He | 25.4842 m
Hl | 25% from He | 6.37105 M
CHw | 140
Ep | 80%
AHz
dL | 8 in | 203.2 Mm
Ra | 8 m
Trev | 72 hr
Dg | 65 mm | 0.065 M
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s bl 38

(fﬁJA uih.u) 92 pac A @qub‘).\l\ u._a\.w; @4},} (6_5) d}l;

Process:.

RI =B2*B3

L =B21+B4

R =B22+B14

Ai =3.1415926538979*(B23"2) m2

Qs =( D16*B24)/B15 m3/hr | =B25/3.6 | L/S
Hf =1.22*(10"10)*0.548*B22*((D25/B10)"1.852)*(D13"-4.87) M

He =B8 M

Hv =B27+B26 M

\% =(22/7)*2*B21/(B15) m/hr

output:
=E28 | m Gl Byl o
=E29 | m2 =D39/10000 | ha i sl dalud)
=E30 | m3/hr | =G30 L/s Aldail) oy
=E31 m ERANE
=E32 m sl gl e Laial
=E33 m L) Ayl xie Laaal)
=E34 m/hr ol de yu
hr SN ()
4 e Clilss e il (50) il Clbaal se
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exide G S5as axe Alla 8 alipall Agluall Cilleal) euings (8-5) Jsaa

No
. Psp,
Sp | m Qsp, (Lit/S) (qi-q) X Hsp,m kPa dsp, mm
=$C$34-
(1.875*$C$32%(
02-
=2*L2*$E$6*SES31/($ =L2/$C$ | (0273/3)+(0275 | =9.81* | =30.46*(M2/((Q2)*(0.5
1 12 | C$2972) =M2-M55 | 29 /5))) P2 N)N0.5
=$C$34-
(1.875*$C$32%(
03-
=2*L3*$E$6*SES31/($ =L3/$C$ | (O373/3)+(03A5 | =9.81* | =30.46*(M3/((Q3)(0.5
2 18 | C$2972) =M3-M55 | 29 /5))) P3 )))"0.5
=$C$34-
(1.875*$C$32%(
04-
=2*L4*$E$6*SES31/($ =L4/$C$ | (0413/3)+(0475 | =9.81* | =30.46*(M4/((Q4)*(0.5
3 24 | C$2972) =M4-M55 | 29 /5))) P4 N)M0.5
=$C$34-
(1.875*$C$32%(
05-
=2*L5*$E$6*SES31/($ =L5/$C$ | (O573/3)+(05"5 | =9.81* | =30.46*(M5/((Q5)(0.5
4 30 | C$2912) =M5-M55 | 29 /5))) P5 ))"0.5
=$C$34-
(1.875*$C$32%(
06-
=2*L6*$E$6*SES31/($ =L6/$C$ | (0673/3)+(06"5 | =9.81* | =30.46*(M6/((Q6)*(0.5
5 36 | C$2972) =M6-M55 | 29 /5))) P6 ))"0.5
=$C$34-
(1.875*$C$32%(
o7-
=2*L7*$E$6*SES31/($ =L7/$C$ | (O773/3)+(O775 | =9.81* | =30.46*(M7/((Q7)*(0.5
6 42 | C$2972) =M7-M55 | 29 15))) P7 N)M0.5
=$C$34-
(1.875*$C$32%(
08-
=2*L8*$E$6*SES31/($ =L8/$C$ | (O8"3/3)+(08"5 | =9.81* | =30.46*(M8/((Q8)*(0.5
7 48 | C$2972) =M8-M55 | 29 /5))) P8 ))"0.5
=$C$34-
(1.875*$C$32%(
09-
=2*L9*$ES6*SES31/($ =L9/$C$ | (0973/3)+(0975 | =9.81* | =30.46*(M9/((Q9)*(0.5
8 54 | C$2912) =M9-M55 | 29 /5))) P9 ))"0.5
=$C$34-
(1.875*$C$32%(
010-
=2*L10*$E$6*SE$31/( =L10/$C | (O1073/3)+(010 | =9.81* | =30.46*(M10/((Q10)"(
9 60 | $C$2972) =M10-M55 | $29 A5/5))) P10 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
011-
=2*L11*$E$6*SE$31/( =L11/$C | (O1113/3)+(011 | =9.81* | =30.46*(M11/((Q11)(
10 | 66 | $C$2972) =M11-M55 | $29 A5/5))) P11 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
012-
=2*L12*$E$6*SE$31/( =L12/$C | (O1273/3)+(012 | =9.81* | =30.46*(M12/((Q12)(
11| 72 | $C$2972) =M12-M55 | $29 A5/5))) P12 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
013-
=2*L13*$E$6*SE$31/( =L13/$C | (O13~3/3)+(013 | =9.81* | =30.46*(M13/((Q13)"(
12| 78 | $C$2972) =M13-M55 | $29 A5/5))) P13 0.5)))"0.5
13 | 84 | =2*L14*$E$6*$ES31/( | =M14-M55 | =L14/$C | =$C$34- =0.81* | =30.46*(M14/((Q14)(
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$C$2972)

$29

(1.875"$C$32(
014-
(01413/3)+(014
5/5)))

P14

0.5)))*0.5

14

90

=2*L15*$E$6*SES31/(
$C$2912)

=M15-M55

=L15/$C
$29

=$C$34-
(1.875*$C$32%(
015-
(0153/3)+(015
5/5)))

=9.81*
P15

=30.46*(M15/((Q15)"(
0.5)))10.5

15

96

=2*L16*$E$6*SES31/(
$C$2912)

=M16-M55

=L16/$C
$29

=$C$34-
(1.875*$C$32%(
016-
(01613/3)+(016
A5/5)))

=9.81*
P16

=30.46*(M16/((Q16)"(
0.5)))%0.5

16

=2*L17*$E$6*SES31/(
$C$2912)

=M17-M55

=L17/$C
$29

=$C$34-
(1.875*$C$32(
o17-
(01713/3)+(017
A5/5)))

=9.81*
P17

=30.46*(M17/((Q17)(
0.5)))10.5

17

=2*L18*$E$6*SES31/(
$C$2912)

=M18-M55

=L18/$C
$29

=$C$34-
(1.875*$C$32%(
018-
(01813/3)+(018
A5/5)))

=9.81*
P18

=30.46*(M18/((Q18)"(
0.5)))10.5

18

=2*L19*$E$6*SES31/(
$C$2912)

=M19-M55

=L19/$C
$29

=$C$34-
(1.875*$C$32%(
019-
(0193/3)+(019
A5/5))

=9.81*
P19

=30.46*(M19/((Q19)(
0.5)))%0.5

19

=2*L20*$E$6*SE$31/(
$C$2912)

=M20-M55

=L20/$C
$29

=$C$34-
(1.875*$C$32*(
020-
(02073/3)+(020
5/5)))

=9.81*
P20

=30.46*(M20/((Q20)"(
0.5)))10.5

20

=2*L.21*$E$6*SE$31/(
$C$2912)

=M21-M55

=L21/$C
$29

=$C$34-
(1.875*$C$32(
021-
(02113/3)+(021
A5/5)))

=9.81*
P21

=30.46*(M21/((Q21)(
0.5)))10.5

21

=2*1.22*$E$6*SES31/(
$C$2912)

=M22-M55

=L22/$C
$29

=$C$34-
(1.875*$C$32(
022-
(02213/3)+(022
A5/5)))

=9.81*
P22

=30.46*(M22/((Q22)"(
0.5)))0.5

22

=2*L.23*$E$6*SE$31/(
$C$2912)

=M23-M55

=L23/$C
$29

=$C$34-
(1.875*$C$32(
023-
(0233/3)+(023
A5/5)))

=9.81*
P23

=30.46*(M23/((Q23)"(
0.5)))%0.5

23

=2*1.24*$E$6*SE$31/(
$C$2912)

=M24-M55

=L24/$C
$29

=$C$34-
(1.875*$C$32(
024-
(02413/3)+(024
A5/5)))

=9.81*
P24

=30.46*(M24/((Q24)(
0.5)))%0.5

24

=2*L.25*$E$6*SE$31/(
$C$2912)

=M25-M55

=L25/$C
$29

=$C$34-
(1.875*$C$32%(
025-
(0253/3)+(025
A5/5)))

=9.81*
P25

=30.46*(M25/((Q25)(
0.5)))10.5

25

=2*L.26*$E$6*SE$31/(
$C$2912)

=M26-M55

=L26/$C
$29

=$C$34-
(1.875*$C$32*(
026-
(02643/3)+(026
5/5)))

=9.81*
P26

=30.46*(M26/((Q26)"(
0.5)))10.5

26

=2*L27*$E$6*SES31/(
$C$2912)

=M27-M55

=L27/$C
$29

=$C$34-
(1.875*$C$32*(
027-
(02743/3)+(027
A5/5)))

=9.81*
P27

=30.46*(M27/((Q27)(
0.5)))10.5
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27

=2*1.28*$E$6*SES31/(
$C$2912)

=M28-M55

=L28/$C
$29

=$C$34-
(1.875*$C$32*(
028-
(0283/3)+(028
A5/5)))

=9.81*
P28

=30.46*(M28/((Q28)"(
0.5)))%0.5

28

=2*L.29*$E$6*SE$31/(
$C$2912)

=M29-M55

=L29/$C
$29

=$C$34-
(1.875*$C$32(
029-
(0293/3)+(029
A5/5)))

=9.81*
P29

=30.46*(M29/((Q29)"(
0.5)))10.5

29

=2*L30*$E$6*SES31/(
$C$2972)

=M30-M55

=L30/$C
$29

=$C$34-
(1.875*$C$32*(
030-
(030%3/3)+(030
A5/5)))

=9.81*
P30

=30.46*(M30/((Q30)"(
0.5)))"0.5

30

=2*L31*$E$6*SES31/(
$C$2912)

=M31-M55

=L31/$C
$29

=$C$34-
(1.875*$C$32(
031-
(03143/3)+(031
A5/5)))

=9.81*
P31

=30.46*(M31/((Q31)(
0.5)))*0.5

31

=2*1.32*$E$6*SES31/(
$C$2912)

=M32-M55

=L32/$C
$29

=$C$34-
(1.875*$C$32*(
032-
(03243/3)+(032
5/5)))

=9.81*
P32

=30.46*(M32/((Q32)"(
0.5)))*0.5

32

=2*L.33*$E$6*SES31/(
$C$2972)

=M33-M55

=L33/$C
$29

=$C$34-
(1.875*$C$32*(
033-
(03343/3)+(033
5/5)))

=9.81*
P33

=30.46*(M33/((Q33)"(
0.5)))"0.5

33

=2*L.34*$E$6*SE$31/(
$C$2912)

=M34-M55

=L.34/$C
$29

=$C$34-
(1.875*$C$32(
034-
(03443/3)+(034
A5/5)))

=9.81*
P34

=30.46*(M34/((Q34)(
0.5)))%0.5

34

=2*L.35*$E$6*SE$31/(
$C$2972)

=M35-M55

=L35/$C
$29

=$C$34-
(1.875*$C$32(
035-
(0353/3)+(035
A5/5)))

=9.81*
P35

=30.46*(M35/((Q35)"(
0.5)))"0.5

35

=2*L.36*$E$6*SES31/(
$C$2972)

=M36-M55

=L36/$C
$29

=$C$34-
(1.875*$C$32(
036-
(036%3/3)+(036
A5/5)))

=9.81*
P36

=30.46*(M36/((Q36)"(
0.5)))*0.5

36

=2*L37*$E$6*SE$31/(
$C$2912)

=M37-M55

=L37/$C
$29

=$C$34-
(1.875*$C$32(
037-
(03743/3)+(037
A5/5)))

=9.81*
P37

=30.46*(M37/((Q37)A(
0.5)))*0.5

37

=2*L.38*$E$6*SES31/(
$C$2972)

=M38-M55

=L38/$C
$29

=$C$34-
(1.875*$C$32(
038-
(0383/3)+(038
A5/5)))

=9.81*
P38

=30.46*(M38/((Q38)"(
0.5)))%0.5

38

=2*L39*$E$6*SE$31/(
$C$2972)

=M39-M55

=L39/$C
$29

=$C$34-
(1.875*$C$32(
039-
(0393/3)+(039
A5/5)))

=9.81*
P39

=30.46*(M39/((Q39)"(
0.5)))"0.5

39

=2*L40*$E$6*SES31/(
$C$2912)

=M40-M55

=L40/$C
$29

=$C$34-
(1.875*$C$32(
040-
(04043/3)+(040
A5/5)))

=9.81*
P40

=30.46*(M40/((Q40)"(
0.5)))10.5

40

=2*L41*$E$6*SES31/(
$C$2912)

=M41-M55

=L41/$C
$29

=$C$34-
(1.875*$C$32(
041-
(04113/3)+(041
A5/5)))

=9.81*
P41

=30.46*(M41/((Q41)~(
0.5)))*0.5
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=$C$34-
(1.875*$C$32*(
042-

25 | =2*L42*$E$6*SE$31/( =L42/$C | (04273/3)+(042 | =9.81* =30.46*(M42/((Q42)(
41 |2 | sc$29%2) =M42-M55 | $29 A5/5))) P42 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
043-
25 | =2*L43*$E$6*SE$31/( =L43/$C | (04373/3)+(043 | =9.81* =30.46*(M43/((Q43)(
42 8 $C$29/2) =M43-M55 | $29 A5/5))) P43 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
044-
26 | =2*L44*$SE$6*SE$31/( =L44/$C | (04473/3)+(044 | =9.81* =30.46*(M44/((Q44)(
43 4 $C$2972) =M44-M55 | $29 A5/5))) P44 0.5)))"0.5
=$CS34-
(1.875*$C$32%(
045-
27 | =2*L45*$E$6*SE$31/( =L45/$C | (04573/3)+(045 | =9.81* =30.46*(M45/((Q45)(
44 0 $C$2972) =M45-M55 | $29 A5/5))) P45 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
046-
27 | =2*L46*$E$6*SE$31/( =L46/$C | (04673/3)+(046 | =9.81* =30.46*(M46/((Q46)"(
45 6 $C$2972) =M46-M55 | $29 A5/5))) P46 0.5)))"0.5
=$CS34-
(1.875*$C$32%(
047-
28 | =2*L47*$SE$6*SE$31/( =L47/$C | (04773/3)+(047 | =9.81* =30.46*(M47/((Q47)(
46 |2 | $C$29%2) =M47-M55 | $29 A5/5))) P47 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
048-
28 | =2*L48*$E$6*SE$31/( =L48/$C | (04813/3)+(048 | =9.81* =30.46*(M48/((Q48)"(
47 8 $C$2972) =M48-M55 | $29 A5/5))) P48 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
049-
29 | =2*L49*$SE$6*SE$31/( =L49/$C | (04973/3)+(049 | =9.81* =30.46*(M49/((Q49)(
48 4 $C$2972) =M49-M55 | $29 A5/5))) P49 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
050-
30 | =2*L50*$E$6*SE$31/( =L50/$C | (O5073/3)+(050 | =9.81* =30.46*(M50/((Q50)(
49 0 $C$2972) =M50-M55 | $29 A5/5))) P50 0.5)))"0.5
=$C$34-
(1.875*$C$32%(
051-
30 | =2*L51*$E$6*SE$31/( =L51/$C | (O5113/3)+(051 | =9.81* =30.46*(M51/((Q51)~(
50 6 $C$2972) =M51-M55 | $29 A5/5))) P51 0.5)))"0.5
Su =SUM(N2: =0.81° | =30.46*(M52/((Q62)\(
m =SUM(M2:M51) N51) =SUM(P2:P51) | P52 0.5)))"0.5
Ma =9.81* =30.46*(M53/((Q53)"(
X =MAX(M2:M51) =MAX(P2:P51) | P53 0.5)))"0.5
Mi
n =MIN(M2:M51) =MIN(P2:P51) =MIN(R2:R51)
X =M52/50 =P52/25 =R52/50
(xi- =ABS(N52
X )
:(1 -
Cu (N56)/50*M55)*100
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0 (L
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~(30 46*(L3/(02A
=3 46* /(O 0.5
= 0.4 (L4 3N S
3 6% /(O 05 0
=( 0.4 (L5 4N S 5)
=( '46*(L7 06 5) 5) =2 )
=3O-4 (Ls/(07 OS)AOS =2'59+0
(30 46*(L /(08/\().5))/\0' ) B 50+ 56
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:0.4 (L 9A'5)A.5 :'9+'6* +0
1 ) ) 2 0 P ~
3 6* 0/ 0.5 0 5 5 3+ 02
_ 0.4 (L (©) ')A-S) _ 9+ 6* 0 3
3 6+ 11/ 10A)0 25 0.5 P4 .02 02
_ 0.4 (LI © 0.5 5) = .56* +0 3* T
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= 46 L19 Ol 5 0.5 .59 .56 12 .02 01 Q8$A 74 _ Q 7)* *$B
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= 46 22 2 .5 5 .59 .56 15 .02 01 Ql A$ :2*(22 )*K $B 10
=( 46* 23 22 .5) 5) :'59 .56 16 .02 14 Ql AS$ =2* 2/7 K $B 0
_30 ( /(O ) )"0 5 +0 *p +0 3 _ 2/$ 74 B @ )* 7% $
30 6% 4/ 3A N ) — O+ 6* T+ D3% 15 _ 13/ $7 *( 7)* 8*% $1
-3 ~46*(L2 (02 0.5 0.5 2.5 0.5 P18 0.02 01 =QI $SA 4 ) 22/ K9 B$()
—i304 (L25/(O 40 ))AO') - 9+0 6*P +0 3%0 6 - 4/$ $74 L 7*K *SB 10
=3 6% 6/ D5 .5) .5) :'59 56% 19 .02 1 Ql AS$ =% 2/7 1 $1
O(L(o e 2+OP+O3*7 :5/ 74 (2)*0*0
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(3046*(L35/(O3i/\05))/\05) 259+056*P28+0023*O§5 Q23/$A$74 2*(22/7)*K18*$B$10
_(304 *(L3 /(03 /\0.5))/\0.5) =25 +0.5 >l‘1)294_0'023*026 Q24/$A$74 2*(22/7)*K19*$ $10
—Go 6H(L O > 5))A0 ) = 59+0 56*1’3 +0.0 3*0 ! :Q25/$ 874 242 /7)*K20*$B$10
= 46* 37 36" SN -5) — 9+ S6* 0+ 023* 28 _ 26 A =% 2/7 9 B
3 / 0 / $ 1* $
0.4 (L (O 0.5 0.5 2.5 0.5 P31 02 o2 Q2 SA 74 _ (22 )*K. $ 10
A46* 38/ 377 ))/\) = 9+ 6* +0 3% 9 _ 7/ $7 0% /7 22 B$
L (03 0.5 0.5 2.59 0.56 P32 02 03 Q2 $A$4 = (22 )*K *$B 10
9/ 8/\'))/\ ) =2 +0 *p +0 3* 0 = 8/ 74 :2* /7)* 23% $
(000 553~OO Q$A (2)K$10
3 > -3 = .59+ 56% 3+ 23 31 _ 29 $ i 2/ ) B
970 N ) 2 0 P 0 *0 -Q /$ 74 _ (227)* 4% $1
5 0.5 _'59 56* 34+ 023 3 ~030 AS$ o+ K SB 0
))A)+0PO* /$74(2)*5*$
0 25300 QA 22/K$10
> _'59 6* 5+ 23 33 ~ 31 $ * 7 26 B
)+PO* /574(2)**$
20300 QA 22/K$B10
_'59 .56 o+ 23 34 _ 32 $7 * 7 27% S
=2 +0 *P 0.0 *0 -Q SA Tz (22 )*K $B 10
.59+0.56*P37+0. 23*035 Q33/$A$74 2*(22/7)*K28*$ $10
56 38 02 36 —Q4 $7 2+ /7 29* B$
*P +0 3% =Q /SA 4 _ (22 )*K $ 10
+0 3% 7 -Q /SA 4 _ 22 YK *g 10
3% 8 = /$ 74 = (2 )* * 10
0 Q A 2 2 K $B
3 3 $ o 7 32% $
9 _ 7 74 _ @ )* 1
Q /$ =2 2/ K $B 0
3 A * 7)* 33%* $
= 8/$ $74 = (22 )*K. $ 10
Q39 AS$7 25 /T)* 34%* B$1
/$SA 4 = 22/ K3 $B 0
$7 2% 7)* 5% $1
4 - 2/ K3 $B 0
*( o 6* $10
= 22 K $B
2*(2 /7)* 37* $10
)* 8% $10
9*§ $10
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—(30.46%(L40/(0400.5))°0.5) | =2.59+0.56*P40+0.023*040 | =Q40/SA$74 | =2*%(22/7)*K40*$B$10
—(30.46*(L41/(04170.5))10.5) | =2.59+0.56*P41+0.023*041 | =Q41/SAS74 | =2%(22/7)*K41*$BS$10
—(30.46*(L42/(0427°0.5))10.5) | =2.59+0.56*P42+0.023*042 | —=Q42/SAST4 | =2%(22/7)*K42*$BS$10
—(30.46%(L43/(04310.5))°0.5) | =2.59+0.56*P43+0.023*043 | =Q43/SA$74 | =2*%(22/7)*K43*$B$10
—(30.46*(L44/(044°0.5))10.5) | =2.59+0.56*P44+0.023*044 | =Q44/SAST4 | =2%(22/7)*K44*$BS$10
—(30.46%(L45/(045%0.5))"0.5) | =2.59+0.56*P45+0.023*045 | =Q45/SA$74 | =2*%(22/7)*K45*$B$10
—(30.46%(L46/(04610.5))"0.5) | =2.59+0.56*P46+0.023*046 | =Q46/SA$74 | =2*%(22/7)*K46*$B$10
—(30.46%(LA7/(04710.5))"0.5) | =2.59+0.56*P47+0.023*047 | =Q47/SA$74 | =2*%(22/7)*K47*$B$10
—(30.46%(L48/(0480.5))°0.5) | =2.59+0.56*P48+0.023*048 | =Q48/SA$74 | =2*%(22/7)*K48*$B$10
—(30.46%(L49/(04910.5))"0.5) | =2.59+0.56*P49+0.023*049 | =Q49/SA$74 | =2*%(22/7)*K49*$B$10
=(30.46*(L50/(050°0.5))"0.5) | =2.59+0.56*P50+0.023*050 | =Q50/$AS74 | =2%(22/7)*K50*$B$10

learss 1 dabidly (LI i Ly QL (i ml) LA et (30 S5 (el
bl LS aalgl) LI s s 2Ly Janas 3L3 N dagh iy L)

2.5

i
N

1.5

0.5

(2\J) k) i

50 100 150

() saal) (e il

200 250

300

LI Gy pnall (e Abladl) G AR e (1-5) J<al

- 80 -




315
310
305
300
295
290
285
280
275
270

(Sl $S) B I s B

0 50 100 150 200 250 300
() saal) (e dilusal

GELEN s Jaiem gl (pe Al oy AR iaiae (2-5) J<ll

9000
8000
7000
6000
5000
4000
3000
2000
1000

o
(o)
o

100 150 200 250 300
() snal) (s Ablusal

(Ya) CELELN Lgaady A1) Aalucal)

L) Leaaiy ) Aabially saall (g Gilaall (p A iaia (3-5) JSal

-81-



(a) il A gh b

12
10

ON B~ O

100 150

() sl (s Ablusal

200

250

300

L) Aag ShEs jeaall (e Al Gu AR Jiaie (4-5) J<a

(Aol aa) LYY Jana

IR
N D OOXXON
O O OO0 oo

100 150

() snal) (s Ablusal

200

250

300

LI ALY Janas sl e Adlaall (p 38D inia (5-5) Jsall

(p) LELELN JLl 8 iy b
o N £ ()} (o]

12
10

100

150
() snal) (s Ablusal

200

250

300

GELEI O s Jhis el (e Adlaall (3D inie (6-5) JSall

-82-




D asd al &5y Auall z3sal G A3)ad) g (9-5) Jsas

Mgwdﬂmgﬁ&w\

(Yo1) s5ira (s siuna 33 4 gaal) (1 sl &y guaall (1) dad
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Epanet
Epanet ‘ ie 3l
& i gl zagalll zagaill asd al asd al
X1 (X1-X1) | (X1-X1)2 X2 | (X2-X2) (X2-X2)2
V(m/hr) | 1 24.9 -60.9941 | 3720.283 | 34 -73.2066 5359.203
Ti(hr) | 2 192 106.1059 | 11258.46 | 180 72.79343 5298.883
Qs(m3/hr) | 3 165.76 79.86588 | 6378.558 | 321.2 213.9934 45793.19
Dg(mm) | 4 91.4 5.505875 | 30.31466 | 94 -13.2066 174.4136
Qsp(m3/hr) | 5 0.033 -85.8611 | 7372.133 | 0.0526 -107.154 11481.97
Hv(m) | 6 42.61 -43.2841 | 1873.515 | 30.5 -76.7066 5883.899
Trev | 7 83.9 -1.99412 | 3.976535 | 60 -47.2066 2228.461
Hp(kw) | 8 86.55 0.655875 | 0.430172 | 137.9 30.69343 942.0863
Cu |9 0.88 0.9
> 30637.67 77162.1
85.89413 X1
107.2066 X2
N
S2p=ss1+ss2
/m1+n2-2 7699.984
Sd=((s2p/nl)
+(s2p/m2))"0.5 43.87478
t=(X1-X2)/sd -0.48576
Jsall e
=(n1+(n2-2)) 14
Al 1%
T | 2.977
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oAbl dals (cligal
. Rossman, L, A. (2000),“EPAENT 2 USER MANUAL “,
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. Valiantzas, J.D., (1988), ”Analatyical approach for direct drip lateral
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. Keller, J and R.D. Blisner 1990. Sprinkler and Drip irrigation. Published by
Van Host rand Reinhold, New Y ork.

-85 -



- 86 -



s @ 2.6

s ol Ailal) claliiay) /1

- (1) JGa
input:
sl Gee | Drz 100
4 jalal) 486y p 1.65
iliall Zendl | OFc 0.14
Js )l 4hss | @wp 0.05
Y s | Mad 0.3
Jsmnall il i) | Bte 9.2
sz.“ 5. | Ea 0.8
s o) | Ti 8
LK dabuadl | At 5
output:
25l KU oL | Taw 14.85
Al oW e | D 4.455
ol o s | 11 4.842391
il i)l oLl Gee | Dnac 46 ]
el 3y | Madac | 0.309764 ]
aliadll cWll 3ee | Dg 57.5 -
Al iy s | Qs 359.375
35 ) daldd | Aj 1 ]
il iy et | Qs 71.875 ]
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2 (2) Jéa

input:
LI sl | Af
4l Ay il Al | C
sl Gee | Drz
Jsanall i) il | Ete
MaiiaY) At | Mad
alaill o st | Qs
s N3\ | Ea
output:
Zlid) U oL | Taw
ilall slalliee | Dn
LN (38l | T
=dll Jilall ¢ Ll (3ac | Dnac
s=dll Janay) | Madac
Cilaal L) ee | Dg
e gll 5V dalis | Aday
s o) | Ti
LA (g Adlidg £ ) Y Al il pailadll (s (A)d st
80 7 15 50 dla
(100-60) (10-3) (20-10) (250-25)
120 9 21 25 dla ) 43 gt
(150-90) (12-6) (27-15) (76-13)
170 14 31 13 Lyl
(200-140) | (17-11) (36-25) (20-8)
190 18 36 8 Lt gl
(230-180) | (20-15) (42-31) (15-2.5)
200 20 40 2.5 ol A
(230-180) | (23-18) (45-35) (5-0.3)
230 21 44 0.5
(250-200) | (24-19) (49-39) (1-0.1) A
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: Jpealadll Gaxd 5iall Gee (B) Jsta

(cm)usial) 3ee Jganal) (cm)usial) Gas | Jguanall (cm)osial) 3es | Jguanal)
(80-30) Qs (120-60) aladi (180-120) pa
(80-40) g Jgb 60 by (120-60) G
(90-60) Jits (120-80) 38 (120-80) s
(90-60) ubday (150-90) Giluaaal) (140-60) i
(90-60) Ligall Jg8 (120-60) 3, (60-30) Jse
(60-40) ) (180-60) Cadl) (110-90) gr
(110-50) Sl b (60-40) Jd (90-50) L guald
(110-80) ) (50-20) EVES (60-40) gre
(120-60) alalala (60-30) Juas (60-40) i

Aaliaa ualie Gy ylal (i) AUl s gl Juscill el sl 5 A8LY) 36S (C) Jg2a

£l

(T) 3 da 8 o) g i gia

(RH) Apeai) 4 5k 1) Jouu gia

(Ea) 48LaY) 3slis

(Tday) pssl (b Jsid clean il
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s g alai LS g 0 /2

Input
N e Nt 6
1Y) G ddlual) St 48 m
DAY GELEOI (50 B e yld Dw 10 m
a5 yal) Aabuual) Ai| 28 ha
Shall sl 3as Dn 70 mm
ALy selig Ea | 80%
Jdyaaall Alall dilgin) Etc 10 | mm/day
s A &) Ti| 75% from II
G 4 (e poan ke B dgmax 38 | mm/rev
process:
R 298.481 m
ra 5
L 293.481 m
RL 288 m
Lo 5.481003 m
11 7 day
Ti 5.25 126 hr
Dg 87.5 mm 0.0875 m
Nrev 2.302632 rev
Trev 54.72 hr
\ 33.08271 m/hr
Tmax 0.302273 hr
Qs 194.4444 m3/hr 54.01235 L/s
Ra 130.2893 mm/hr
Ram 165.8228 mm/hr
output:
Aokl Al Job | 5.481002898 m
48l Jaa abl | 165.8227794 | mm/hr
< yeal) 2 | 2.302631579 rev
BT S 54.72 hr
daulid) o)) 54l de i | 33.08270677 | m/hr
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Water requirements for irrigation
Selection of sprinklers

Pump selection

Hydrostatic design stress (S)
Types of sprinkler

Types of sprinkler irrigation system
Sprinkler discharge

Design

Pressure variation

Surface run off

Lateral

Sprinkler

Fixed spray nozzles

Rotary impact sprinkler

Rain gum sprinkler

Wetted sector angle
Irrigation time

Field capacity

Total dynamic head

Velocity head

Pressure head

Sprinkler operating pressure
Irrigation depth

Gross irrigation depth

Net irrigation depth

Friction loss
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Irrigation interval
Evaporation losses

Minor losses

Pump power

Design efficiencies
Application efficiencies
Total available water
Hazen-William coefficient
Application rate

Soil infiltration rate
Dimension ratio

Center pivot system

Rain gun system
Conventional sprinkler systems
Wilting point

Hydraulics
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