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Example 1: in Sprinkler Lecture Notes

Afarm is irrigated using semi-permanent sprinklers:
035.7 mm water depth can be stored in the root zone
oPlant requirement is 30 m3/fed/day
oSprinkler discharge is 0.5 L/s and spacing is 20m
oWorking hours on the farm are limited to 16 hr/day
It is Required to calculate:
1.Irrigation interval, irrigation period, total and daily
number of operating position
2.Pump Discharge
3. Pipe diameter of pipe AB (if A is midway between PS
and point B and losses within pipe is limited to 2 m).
4.If sprinklers in zone C are changed to sprinklers
having a discharge of 0.3 L/s and spacing of 15.5m,
then it is required to: Re-align zone C and re-
calculate pump discharge and pipe AB diameter
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Example 2: in Sprinkler Lecture Notes

Land with an area of 150m X 150m (about 5 fed) is
suggested to be irrigated using a 10 sprinklers in
mobile line (15x15m — 50mm/hr). The maximum
storage depth in the root zone is S50mm, plant
consumption is 10mmi/day, and the maximum
working time is 10hr/day. using simple calculations,
show irrigation details and farm operating sceduale
in the following two cases:

1. Work Daily with no day off.

2. Work giving workers max number -of days off

(Design of pipes or pumps is not required).
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Example 3:in Sprinkler Lecture Notes

A farm has dimensions 1000x200m, is divided into 5
parts as shown and irrigated from a pump station at
point (a) that pumps water through line (ab)

If the sprinkler used, suitable for the plant and
irrigation method, is (20x20m — 10mm/hr) and the
required pressure at the meeting point of the
sprinkler line with the mobile line is 3 bars. It is
required to design the mobile line and pump station

in cases of both permanent and semi-permanent
(mobile) irrigation.
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PIPE | L(m) | Q(m3is)|V ass. (mis) |d ass.(mm) D(mm) |V (check)] H (m) -
bf 200 | 0.01111 15 97.135 110 1.17 1.90
fe 200 | 002222 15 137.370 160 1.1 1.17
ed 200 | 003333 15 168.243 160 1.66 263 .
dc 200 | 004444 1.5 194.270 200 1.42 1.53
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Example in Drip Lecture Notes

The green arca between two way road is 9m width and
2km long. It is cultivated with trees (3x3m, SOL/d). It is to
be irrigated using Drl in 10 hrs/day from a recycled water
pumping station as shown. Design all the system elements
assuming any missing data
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Example on Sprinkler and Drip Irrigation Together

oBim

~200m -1
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. Part (A) is cultivated by ficld

crop and irrigated by Sprinklers

and pé.rt (B) is cultivated by trces

and irrigated by Drippers. Watcr
i source is at point PS and work in

A ssom——-  |the farm continues 12hrs/d. The
‘ data is as follows:

Part (A): Water Consumption

,Ssc'm R PR  |8mm/d — II=5 days — Sprinklcr

(10mm/hr, 15x15m, 2bars)
Part (B): Water Consumption 80L/d/tree and arranged 5x5m — Dripper
(8L/hr, 1bar). You are asked to:

1. Align the farm, show all pipe paths and draw it to a reasonable scale
2. Explain in details the farm work time table

3. Design all system: parts of Sprinkler and Drip Irrigation, calculate
pump power, suggest positions of PRVs and calculate pressure
before and after the valve. _
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PIPE |No.ofSp| L Q Vass.| Dass D V (check)| H,
| tine | (m) | (m¥s) | (mys) | (mm) | (mm) | (mis) | (m)
‘spliney| 1 190 | 0008 | 15 | 83068 |[:’75° 7| 184 | 218,
Jiabi| 1 95 | o008 | 15 | 83068 | .75°°| 184 | 328
Pibeii] 2 95 | 0016 | 15 | 117475 [ 110:7| 171 | 193
Yed T 3 95 | 0024 | 15 | 143877 |160°| 121 | 067
“rde’ 4 95 0.033 15 | 166.135 |, 160~ 162 | 119
v eg .| s 380 | 0049 | 15 | 203473 [:.200,% 155 | 350
cgps | 12#Qg | 190 | 0104 | 15 | 207191 [.315:| 134 | o082
sum= || 13.57
*‘.;-.'“e?ifff'f.: 5 95 | 00406 | 15 | 185745 | 20077 129 | 061
. fg | e ‘95 | 00488 | 15 | 203473 [.:200-] 155 | 088
Qsp.L= 0.0081 (m’ls) At C\’ = kkhkXe = 3 A8y ysp\s= -l Us
F= 0.015 Ve < 6°°
sLz Qg %13 = 812 313 w5
Ne = Lo ™M ) b

= 12.35 = 32-¥
i Pressuce ‘-ov S\?“\K\L\( X ?o“:(® 10.\. \'\q_,g_. 204 124

% P"“"( Nead E\\?- ,,-»(\'\ = 204 383 = 335% ""-\\OW

# R = ey wls > ren Us
W°Y\&.\t\5¥\mg -*b’\u {\\ S?Y\v\\&\o( PQ{\‘

= o
T ?;Q(Q \‘\04— <

3 Rosifuuns [ Loy

éwj L ,\\SL
=ty and e tat o ‘\") LS °&'k

F\’Om A“ﬂ\ Yo
va Qe § s \Y"S\\“‘\

X Vil 208 2~

ase S YOS'\)“N) A-w\

29 hes wnd N vt ke 10 -t

()

-FYew\Au\\ \'0 A“‘\ L\|

\a éu) S pase 2 ?bS(’ﬁms




i ?‘\Y\\%\ T

2 o)

y IYYif_)c,\\bv\ Ywme, = = lo hy
3\ vy

= 1“{3.&“\ Yd‘u\ = \o \\(/ s‘j g\n\ )-\\Yi Ilb-\ aYC \!% 0“

£ No. of vt Aver B\ du
““/*Ec S \ drifpe

0 \eaatn dDU = e™

t Ne. ok Yreess *\.b: by i

%) = o.6 = R :S 3
% CRQ = 20 d\k oo S W (s = WRRAG? s

oo \co L
3 X A
A L ¢
7 7 - 71 N
< > SO
/._35
7!—
- ™
)3 So
F o i
So 9o
T
Mt 15
190
4 K




Drip Design Table

PIPE {No.ofDL| L Q A Vv H,
(m) (cm’ls) (cmz) (m/s) (m)
R 100 | 44.444 201 022 [770087
25 001 20 50 888.88 491 181 Ta677
- 38 | 40 50 |1777.760( 11.34| 157 |7 082"
250 .. 76 00 | 3377.744| 1963 172 [-31367
.75 7 152 100 | 6755.488 | 44.16] 1.53 2.39
sum= 6.32
QpL= 4.44'10'5(msls)= 44.444 (cm’ls)
F= 0.015 uPVC
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1- The pipes used for lateral drains are cement and
corrugated PVC pipes with internal diameters 100
‘and 72 mm respectively. Find the maximum
length with each type for a drainage rate of

3mm/day and drain spacing 50m in the following
cases:

'a- drain slope 0.1%
b- drain slope 0.2 %




1- Cement Pipe

Q= qB!_ = f.s. ( 89 d2:714 S0.572 )
(3*50%L)/(1000*24*3600) = 1*89 * (0.1)2714 §0-572

L= 99040 S°%>72

S (%) . L (m)
©010/20700 5283114




- 2- PVC Pipe

Q, = gBL = f.s. ( 38 d26¢7 505 )
(3*50*L)/(1000*24*3600) = 1*38 * (0.072

. 1=1961.345°"

)2.667 SO.S

Sge) | ()
0.1 ‘ 6254
5002 87 .

=
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Proipiemnmn (2.

~ Calculate the area to be served by 2 cement

collector pipe in the tile drainage system
according to the following data: drainage
coefficient = 4mm/day, collector pipe
diameter =20cm, average slope =
4cm/100m. | '



Smooth pipe, g=4mm/day, d=20cm, S=
4*10 '
QI = qBL =.f'5' ( Q9 (2714 G0.572 )

(4 / 1000*24*60*60) BL = 0.75 * 89 ¥ (0.2)2714

*(4* 10-4)0.572
BL = 208103.2 m2=49.5 fed




P rolamm @

Design a corrugated plastic collector drain with a
slope of 10cm per 100m and increasing
diameters 125, 160, and 200, if the drainage
coefficient is 3mm/day. The length of laterals

on each side is 200m and the total length of the
collector is 650m.

@
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Q, = qBL = f.s. (38 d2667 505 )

(3 / 1000*24*60*60) * 400 * L = f.s.

(0.001)0:5

L = f.s. (86519.916 d2667 )

SR 2 ?
el A o
> VA s
Cmt ) " Y2%
w7 GIESE 0
Coe LI g e b
(Rl 2onl SR R
e - P 4
s e fa R
RO N 1Y N - Ny,
0 ~. z ~
’ .

* 38 * d2.667 *

Diameter (m)’

% 0.125,

0.16

0.2

f 5

g g

0:75-;

0.75

Max. L (m)

202.64054

489.289

887.2

(0.75) L (m)

Ciaq81.08

366.967

665.4

- App.L(m)

365

650

- Each length '(_rri). i

3650

~ .85

Total length (m) -

650




Grownd Weder - \

Solved Example 1

» An unconfined aquifer having a hydraulic
conductivity of 28 m/day is bounded from the left
side and right side with two streams. The water
depths in the left and right streams are 10 m and

7 m respectively. If the spacing between the two
streams is 200 m determine:

- a. Seepage flow rate through the aquifer per unit
length.

b. Total seepage flow rate if the stream length is
1000 m.

c. Water head at 30 m, 100m and 150m from the
left stream

N
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Answer 1

~a) Q=K(H,2-H,2)/2L'= 28 *( 102-72)/(2*200)
- =357m3/d/m

b) Q' =Q*W =3.57 *1000 = 3570 m3/d
¢) Q=28*(102-H?2)/2L,=3.57

Where L, = 30, 100 and 150 m

So H,=9.61, 8.63 and 7.86 m

(39)



Example 2
Two Observation Wells in a confined Aquifer

Q =400 n]3/hr Ground surface i ﬁ
b=40m." - 22N 2 WW E
Two'observation wells, T i Peeing
. 1,=25m; h;=853m : \L4/
2. r,=75m; h,=89.6m e ‘f,?ﬂ";z&éi?*f* Afrg&‘r?m:*“?‘;':b;_mfﬁ
Find: Transmissivity (T) ' E g a1 | e ;:-;.jT“"
T TR
Confine 8 . 4] ! : 4. a
I d \ %D A1 2 .;z,;:.<<
h, —h = = In(=) S CSELNSSSTeses £ (\L«\c«\
. 27Z'T I'] X ) Bedrock . .
5 m
pais Qe (’2) 400m/hr (—5—)=16.3 m?/hr
: 27['(h2—h1) n 27[(89 6 m— 85. 3m) 25m




Example 3
Two Observation Wells in an Unconfined Aquifer

. Q ‘Iﬁ
° H . Ground surface
Water Ievél9> — P --------- .
— Q=300 m3/hr 7 I ] .| Pumping
Water Table 4 {4 oA well
— Unconfined a i servation " >, e
quifer Observal : f-\ffff' /,_
— 2 observation wells, i £ '?T
+ r,=50m, h=40m J I
0 L ry S L™
* r,=100m,h=43m | | M H h, -
- Unconfined 3 0 f. JracEn
aquifer S
% S
. Flnd. K Bedroc AN
' 3
300m” /hr/3600s/hr {100 m e
K= ZQ . 1n(r_2]= ; ; 1n( J: 7.3x107° m/sec
ﬂ(hz —hi ) n 7[[(43 m)? — (40 m) ] 50m

O
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