
ϤϝЪϠІЮϜ атвЊϦ м АтА϶Ϧ ϼϼЧв

 .



ЮϜϼЊϝжЛϣтЂтϚϼЮϜЮϠ рϼЮϜ ϣЪϠІϼЮϝЄ

ϣϷЏв ϽϧЯТ

Єϼв
 ϞнϡжϜтϾнϦЙ

 ϞнϡжϜсКϽТ

ϽЫЂ

АПЎ ЀϝтЧв

Sl

Sm

иϸϝвЂ
 ϼЪЂ

 аϸК

ИмϮϼ



ЮϝϠ рϼЮϜ ϤϜϾтвЄϼ























ϼЮϝϠ рϼЮϜ ϤϝтϠЯЂЄ

 : +



















 ϣЯϪвϒ рϼЯЮ ϣвϚывЮϜ ЬтЊϝϲвЮϜ пЯК

ЄϼЮϝϠ

 :

.

 :

.

 :.



ЄϼЮϝϠ рϼЮϜ ϣвДжϜ ИϜмжϜ



ϤϠϝϪЮϜ ЄϼЮϝϠ рϼЮϜ аϝДж

Solid Set Sprinkler 
Systems





Typical Layout



ϤϠϝϪЮϜ РЊж ЄϼЮϝϠ рϼЮϜ аϝДж

Semi-Fixed Sprinkler Irrigation System

Portable system



Hand Move System



Typical Layout
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Side-Roll Sprinkler system





Typical Layout
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Center pivot system



Center pivot 

system
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Center pivot system
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Linear move system



Linear move



Typical layout



  ϞϲЂЯЮ ЬϠϝЧЮϜ сЛТϸвЮϜ ЄϼЮϝϠ рϼЮϜ аϝДж
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Traveling Gun Sprinkler





Traveling Volume Gun Sprinkler Irrigating from Lagoon



Type Score Crops

Piped distribution 16 All

ñLow techò 16 All

Drag hose 15 All

Solid set 14 Orchards

Hand move laterals 12 All

Perforated pipe 11 Soft fruit and veg

Static gun 10 Cereals, Row crops

Side roll 7 Short cereals, row crops

Traveling gun 7 Cereals, Row crops

Boom 6 Cereals, Row crops

Centre pivot 5 Cereals, Row crops

Linear move 5 Cereals, Row crops

Side move 4 Cereals, Row crops



Big Gun not recommended for 
irrigation of delicate crops such as 

lettuce that may be damaged by large 
drops. 
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 РтжЊϦϤϝІϼвЮϜ

)Rotor sprinkler(

–Impact Sprinklers

–Gear-Driven Sprinklers

ϤϝІϼв йϦϠϝϪ)Fixed spray sprinklers(



ϤϝІϼвЮϜ ϢϼϜмϸ)Rotor sprinkler(



Impact Sprinklers

Impact Arm

Spreader Nozzle

Range (Drive) Nozzle

Bearing

Two-nozzle, bronze impact sprinkler

Trajectory Angle





Impact sprinkler





Pop-up, part-circle impact sprinkler head



Gear-Driven Sprinklers



Gear-Driven Sprinklers



Pop-Up Turbine Rotor Sprinklers in Operation



Pop-up spray head with adjustable coverage 
angle from 1º - 360º



pop-up



Floppy Sprinkler
http://www.floppysprinkler.com

Riser system

Cable system



Floppy Sprinkler
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Spray Pad devices
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Floppy Sprinkler
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Operating Sprinkler Systems

 Wetting patterns







Impact Sprinkler:

Pattern Profile of Average Application Rate

0

0.05

0.1

0.15

0.2

0.25

2 5 8 11 15 18 21 25 28 31 34 38 41 44 48 51

Distance from Nozzle (ft)

A
p

p
li
c

a
ti

o
n

 R
a

te
 (

in
c

h
e

s
/h

o
u

r)



Wetting patterns for several sprinklers
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 ϣϠЂж ϞϝЂϲϤϝКϝтЎЮϜЮϜ м ϼ϶ϠϦЮϝϠϰϝтϼ



5 %10 %

 ϣϠЂж ϞϝЂϲϤϝКϝтЎЮϜЮϜ м ϼ϶ϠϦЮϝϠϰϝтϼ
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 ЙтϾмϦЮϜсϪЯϪвЮϜϤϝІϼвЯЮ



lateral spacing  = 0.62 D cos (60Á/2)
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Hazen-Williams
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А пЯК ϼтПϦв иϝтвЮϜ РтϼЊϦ ϣЮϝϲ сТ Ьм

ϞмϠжцϜ
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Distribution of water and 
pressure
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сϚϝвЮϜ ϼϸЊвЮϜ
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PRESSUR 
(BAR)

DIMATER 
(M)

DISCHARG
E (M3/HR)

1.4 21.0 1.2

1.7 23.2 1.3

2.1 25.0 1.5

2.8 27.4 1.7

3.4 29.0 1.9

4.1 29.3 2.1
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сКϼУЮϜ ϞмϠжъϜ атвЊϦ

Design of a manifold pipe
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сЂтϚϼЮϜ ϞмϠжъϜ атвЊϦ

SIZING  MAIN LINES ïDIAMETER



SIZING  MAIN LINES ï

DIAMETER

 1. Economic methodðselecting the least sum of 
fixed plus power costsOther methods in use are 
the:

 2.  Unit head loss methodðsetting a limit on the 
head loss per unit length, for example, 2.0 m/100 
m ;

 3. Velocity methodðsetting a limit on the velocity, 
usually between 1.5 and 3 m/s

 ; and

 4. Percent head loss methodðsetting a limit on the 
friction head loss in the main line 
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The pressure head required at the 
pump 

is equal to the sum of the following 
components

(a) Pressure head required at the critical point 
in the mainline.

(b) Total friction headloss from the pump to 
the critical point in the mainline.

(c) Elevation head from the water source to 
the critical point in the mainline.

(d) Friction headloss from the pumping water 
level to the centerline of the pump.

(e) Velocity head at the critical point in the 
mainline.



∆Z





1 psi =0.0689475729 bar

0.7-1.32 m

7 m







ϣ϶ЎвЯЮ ϾтввЮϜ сжϲжвЮϜ

pump performance curve

Q

H







Components of a pump 

performance curve
The efficiency is a ratio of the power output by the 
pump divided by the power delivered to the pump 
through the shaft 

Both the shape and magnitude of the pump 
efficiency curve vary depending on the pump design 
and diameter of the impeller 



Ϥϝ϶ЎвЮϜ ЬЊм
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 Q=Q1+Q2+Q3+Q4

 H=H1=H2=H3=H4







 Q=Q1=Q2=Q3

 H=H1+H2+H3
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pressure regulater
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minor losses or local losses







Check valve



Water meter
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 РтϼЊϦ ЀϝтЦЄϼвЮϜ

 hold back, the arm or spinner and direct 
the stream into the bucket for the 30 
seconds., place the end of three to four 
meters of plastic tubing over the nozzle, and 
direct the stream into a bucket for 30 
seconds. 

 Where the sprinkler has a rear nozzle, 
repeat the test on the second nozzle to 
determine the total discharge. 
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рϼЮϜ ϣЪϠІ АА϶в



ЄϼЮϝϠ рϼЮϜ ϤϝЪϠІ ЀжϝϮϦ аттЧϦ





Uniformity coefficient

 UC less than 85% = poor,

 UC= 85%  good, 

 UCs greater than 90% are excellent 
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Commercial Drip Irrigation 

System

178

7. Drip Irrigation

Schematic design of a commercial drip irrigation system. This includes technical components such as filters, pumps and hydraulic control valves. Source: INFONET-

BIOVISION (2010)





Micro irrigation

 Frequent, low volume, low pressure 
application of water

 Line Source (Drip Tape)

 Point Source Drip Emitters

 Micro-spray/Sprinkler

 Basin Bubblers



Suitable crops

 Orchards

 Windbreaks

 Vegetables

 Berries

 Grapes

 Nursery Stock

 Ornamental Plantings



Suitable Slopes

 Pressure compensating emitters and 
Micro-sprays can be used on very 
steep slopes

 Drip Tape and Basin Bubblers are best 
suited for flat or gently sloping ground 



Suitable Soils

 Micro-irrigation is suitable for all soil 
types

 It is best suited for soils with high or 
very variable infiltration rates 

 It is suitable for highly erodible soils

 It is suitable for soils high in gravels, 
stones and cobbles
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DRIP IRRIGATION ON UNDULATED LANDS



ϤϜϾтвАтЧжϦЮϝϠ рϼЮϜ
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АтЧжϦЮϝϠ рϼЮϜ ϤϝтϠЯЂ











Salt tends to accumulate at the soil 
surface and around the wetted area



ϤϝАϝЧжЮϜ



Characteristics of Various Types of 
Emitters



Emitter Hydraulics

Emitter Type

Coefficient, K   - Exponent, X

Emitter Discharge, gpm

Operating Pressure

8 psi 12 psi 16 psi

Porous Pipe   - 0.112                  1.00 2.07 3.1 4.14

Tortuous Path          0.112                 0.65 0.75 0.97 1.17

Vortex/Orifice         0.112                  0.42 0.38 0.45 0.51

Compensating         0.112                  0.20 0.20 0.22 0.23



Estimating Emitter Exponent & 

Coefficient
Requires discharges qe1, qe2 at two pressures 

h1, h2

Emitter Exponent

Emitter Coefficient
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Mango under drip



:



Turbulent flow PVC emitter welded inside tubing

Netafim Typhoon
®

Drip Irrigation Tubing
(Clear Demo Tubing)

16-mm diameter, seamless, 13-mil thick extruded PE tubing

Emitter outlet
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Submain



External Emitters



Nursery Drippers



In Line Emitter



Drip Tape Under Plastic



Micro-Spray Emitter



Micro-spray



Basin Bubbler System

















Dripper flow

Etc - 6mm /day

1.2 l/h dripper, 3X3 hours/day.

3,5 liter/dripper/ irrigation cycle.

3,5 l/h dripper, 20 hours, twice a week

70 liter / dripper / irrigation cycle.





Wetted Area



Percent Wetted Area

For widely spaced crops such as vines, 
bushes, and trees, a reasonable design 

objective is to wet at least one-third and up 
to one-half of the horizontal cross-sectional 

area of the root system.

smaller Pw is favored for economic reasons.

rows spaced less than 6 ft. (1.83 m) apart, 
the Pw may approach 100 %.



Wetted area single row



Wetted area single plant
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Irrigation Water Filtration



Flat Screen filter



Disk Filter



 2. Sand (Media) Filter : It is made of 

M.S. metal and available in different 
sizes similar to screen filter.

 It is used for water with suspended 
particles and organic impurities like 
algae. Either sand or gravel

 can be used as media for filtration. It 
is also called as depth filter. It is used 
in series with the screen filter.



Trenching across the drip tubing ends for PVC manifold installation



Drip tubing end after being sheared by the trencher



Components for Drip Lateral-Submain Connection

21/32” Hole in Submain

Neoprene Grommet

Polyethylene Barb Adapter

5/8” Polyethylene Supply Tube 
(Usually 2-3 ft long)

Stainless Steel Wire Twist Tie

5/8” Drip Irrigation Tubing



Typical Drip Tubing Connection to Submain
(1 ½ -inch Submains and Larger)

Supply Submain or Flushing Manifold

Neoprene Grommet Inserted in 21/32” hole in 
manifold

Polyethylene Barb Adapter Inserted in 
Grommet

5/8” Polyethylene  Supply 
Tubing

5/8” Drip Irrigation Tubing

Stainless Steel Wire Twist 
Tie

Identical connection on distal end for flushing manifold connection













Filter Design

Select Type

–May need two 

Pre-filter and primary filter

Size

–Flow rate

–Must account for pressure through filter

–Must account for pressure required to 
back flush



Disc Filters



Sand Media filter



Screen filters









Filter 
summary



Filtration Requirements for Drip Emitters

Filter openings should be 1/7
th

– 1/10
th

the size of the emitter orifice

0.020-inch orifice



Filters

ï shall be provided at the system inlet.  Under clean 
conditions, filters shall be designed for a head loss of 
5 psi or less.

ï shall be sized to prevent the passage of solids in 
sizes or quantities that might obstruct the emitter 
openings. 

ï shall be designed to remove solids equal to or larger 
than one-fourth the emitter opening diameter, or the 
emitter manufacturer's recommendations, whichever 
is more stringent



Thank you


