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= 1. CourseName. X it RREE TR
| lrrigation and Drainage Equipment { Beltom
2. Course Code:
IRDE382

=

3. Sememl‘!\’ear-_ Al oz it | o
Second semester 2023 - 2024

4. Descripuon Preparatlon Date. . |
1[2[2024
. Available Attendance Forms: WL R §

Combined (Attend.mce + diat.mce edumtion)_ -

6. Number of Credit Hours (Total) / Number of Units (l‘iml)

e e e ————

30 theoretical hours +45 L5 practical hours -‘75 hours/ 3.5 Units

e e

7. Course administrator's name (mention all, if more than one name) 2
Name:Ahmed Mohammad Ameen Saeed Email: ahmed_ameem@uomosul.edu. iq

Mahmood Hassan Rafeek
8. Course Objectives

1- Studying the science of irrigation machines, equipment and devices and what are the purposes for which
the irrigation process is carried out.

2- Study the types of pumps used in the field of irrigation, their parts, installation, how to install and
operate them, and methods of sustaining, maintaining and repairing them.

3- Identify the types of sprinkler and drip irrigation systems, the disadvantages and advantages of each
system, and the parts of the irrigation network for each type.

4- Identify the types of sprinklers and drippers used in sprinkler and drip irrigation and how they work,
install them, operate and maintain them,

5- Choosing the appropriate irrigation method for the type of soil and the type of crop grown by choosing
the appropriate equipment and devices for that,

6 - Use water in the irrigation process correctly and economically through the appropriate equipment.

7- Understanding the scientific and engineering foundations of irrigation systems with all their mechanical
parts and how to design and modify them to suit the nature of the field, its topography, the nature of the
irrigation water source, the type of cultivated plants, and the type of soll.

8- Study the auxiliary equipment for puncture operations to suit the type of puncturing system In the field

9. Teaching and Learning Strategies

1-Interactive lecture
2-Brainstorming
3-Dialogue and discussion
4-Field Training
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5-Practical exercises ;\\ - 7‘:,15 ‘
6-Field project b 3 1
7-Self-education e o
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10. Course Structure

Week | Hours Required Learning Unit or subject name Learning Evaluati
Outcomes method on
method
1 2 theoretical | A2 The student learns about Irrigation pumps (types and | Interactive lecture, Short
the types and types of basics) and hydraulic brainstorming, daily
irrigation pumps foundations for pumps used :::"“ﬂ“: and " testl
A2Understands the hydraulic | in irrigation systems '“’::‘l: iakand Semester
foundations of pumps . testl
| Final test
3 Practical | C2 The student explains the Explaining the mechanical Interactive lecture, | Short
methods of attaching and parts of irrigation pumps brainstorming, daily
disassembling pumps and how to connect and dialogue and testl
A2 Explains the role and disassemble them discussion, field | goppeqter
. training, and self-
importance of each part of the learaing testl
pump Final test
2 2 theoretical | A2The student learns about Centrifugal pumps, their Interactive lecture, | Short
centrifugal pumps types, features and parts brainstorming, daily
A2 and classifies its types dialogue and test]
C1 and enumerates its discussion, self- Semester
features and parts learning testl
Final test
3 Practical | B3 The student applies the Places for installing and Interactive lecture, | Short
processes of installing and operating centrifugal pumps | brainstorming, daily
operating centrifugal pumps | in the fields and connecting dialogue and testl
in the fields them in series or parallel to discussion, field Semester
C4 The type of motor suit the types of engines training, aad solf- testl
. . learning g
required for each pump is used. Final test
determined to  suit the
pumping requirements
3 2 theoretical | A1 The student understands Installing and operating Interactive lecture, | Short
and calculates the pumping | pumps, calculating the brainstorming, daily
and discharge pumping and discharge dialogue and testl
height,necessary capacity and | peight, the necessary t“““i”i““‘ self- Semester
efficiency of pumps capacity, and the efficiency e testl
B3 lmplel.nents installation of the pumps Final test
and running processes
Pumps
3 Practical | A3 Solves mathematical Mathematical problems Interactive lecture, | Short |
problems about pumping and | about pumping and brainstorming, daily
discharge height, required discharge height, necessary | dialogue and testl
capacity, pump efficiency, | capacity, pump efficiency, discussion, field | qomester
and choosing the and choosing the training, and self | ¢.qey
appropriate pump. appropriate pump Weraieg Final test
4 2 theoretical | A2The student learns about Turbo and submersible Interactive lecture, | Short
turbine and submersible pumps, their brainstorming, daily
pumps types,advantages, dialogue and testl
A2 and classifies its types disadvantages, and parts discussion, self- Semester
learning test1
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Cland cnumerates its

Final test |

AJ solves mathematical
problems about drainage,
pressure, and water

sprinklers, determining the
distances between them,
drainage and pressure
calculations, and water

learning

- foatures and paets _ : . NN, S— ol

X Practical | BY The student applies the Installing and operating Interactive lecture, | Short
installation and operation of | pumps brainstorming, daily
turbine and submersible Durbine and submersible dintogue and tostl
pumps in the fields turbines, their maintenance ::-‘:‘i‘::m:‘u?lﬂ:-'lf- Semester
C4 The type of motor and maintenance ke m::‘ ” testl
required for each pump is Final test
determined to  suit the
pumping requirements I S RS, S S R | gl

] 2 theoretical | A2 The student learns about | Mived flow pumps and axial | Interactive lecture, | Short
mixed flow pumps and axial | pumps (their advantages, brainstorming, daily
pumps disadvantages, and parts) | dinlogueand | g
A2 and classifies its types a‘:"“i‘“““' self Semester
C1 and enumerates its e test1
features and parts S _ Final test

3 Practical | B3 The student apphies the Installing and operating Interactive lecture. | Short
installation and operation of | flow pumps brainstorming, daily
mixed flow pumps and axial | Mixed and axial pumps and | dinlogue and testl
pumps in the fields connecting them in series discussion, fleld | gomester
C4 specifies the type of engine | and parallel to suit the types :::::“"“‘ and self ) coctl
required for each of engines used - Final test
Pump to suit pumping
requirements

6 2 theoretical | Al The student learns about | Sprinkler irvigation Interactive lecture, | Short
sprinkler irvigation (advantages and brainstorming, daily
Al and understands its uses disadvantages) dialogue and testl
C1 enumerates its advantages | Aveas of its use and types of | discussionysell | gopyogtor
and disadvantages sprinkler irvigation systems learning testl
AS and distinguishes its types Final test

3 Practical | C4 The student connects the | Field engineering Interactive lecture, | Short
engineering and field foundations for selection brainstorming, daily
foundations with the type of | The type of sprinkler dinlogue and testl
sprinkler  system that is irvigation system that suits | discussion, field | goocror
compatible with the the topography of the field, :“l.“li““‘ Ao st testl
topography of the field, the the type of soil, the types of aiiee Final test
type of soil, the types of plants grown, and the
cultivated plants, and the climate of the area
climate of the region.

7 2 theoretical | A2 The student learns about | Fixed and semi-fixed Interactive lecture, | Short
the fixed and semi-fixed sprinkler irrigation systems, | brainstorming, daily
sprinkler irrigation system their advantages and dialogue and testl
A2 and classifies its types disadvantages, and the discussion, sell | gomegter
C1 and enumerates its component parts of waralng testl
features and parts irvigation networks Final test

3 Practical | B3 The student applies the Field applications for the Interactive lecture, | Short
processes of installing and design and installation of brainstorming, daily
operating a fixed and semi- fixed and semi-fixed dialogue and testl
fixed sprinkler irrigation sprinkler irrigation discussion, field | gomester
system in the fields networks, selection of training, and sell~ | o 4y

Final test
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8 2 theoretionl | A2 The student learns about. | Irrigation by artillery Interactive lecture, | Short
the artillery sprinkler sprinkler, its types and brainstorming, daily
irvigation system parts diatogue and test]

A2 and its types are Its features and methods of | discussion, self- | gopegter
classified installation and operation Wiening testl
C1 and enumerates its Final test

_ | features and parts _ PR &

3 Practical | BI The student applies the B3 The student applies the | Interactive lecture, | Short
operations of installing and processes of installing and | brainstorming, daily
operating an artillery operating an artillery dialogue and testl
irvigation system in the fields | irvigation system in the d"":“:‘h“‘ “ddl ;. | Semester
AJd solves mathematical ficlds :::r:l:g‘ SR | vestl
problems about drainage, Al solves mathematical . Final test
pressure, and water problems related to
distribution uniformity calculations of drainage
coeflicient calculations uniformity coeflicient,

pressure and water

A (. | distribution

9 3 theoretical | A2 The student learns about | Winged sprinkler irrigation, | Interactive lecture, | Short
the winged sprinkler its types, parts, features, brainstorming, daily
irrigation system and methods of installing dialogue and testl

A2 and its types are and operating it discussion, self- Semester
classified learning testl
C1 and cnumerates its Final test
- | features and parts i
3 Practical | B3 The student applies the | Field applications for Interactive lecture, | Short
processes of installing and irrigation design and brainstorming, daily
operating a winged sprinkler | installation dialogue and testl
irvigation system in the fields | Winged spraying, drainage discussion, field | Gemester
A3 solves mathematical calculations, pressure, and :ramiing. andself- | eostl
problems about drainage, water distribution carning Final test
pressure, and water uniformity coeflicient
distribution uniformity
coeflicient calculations
10 2 theoretical | A2 The student learns about | Linear moving sprinkler Interactive lecture, | Short
the linear moving sprinkler jrrigation , its types, parts, | brainstorming, daily
irrigation system features, and methods of dialogue and testl
A2 and its types are installation and operation | discussion, self- Semester
classified mATRING testl
C1 and enumerates its Final test
features and parts
3 Practical | B3 The student applies the Field applications for the Interactive lecture, | Short
processes of installing and design and installation of brainstorming, daily
operating a linear moving linearly moving sprinkler | dialogue and testl
sprinkler irrigation system irrigation, drainage and discussion, field | Gemester
(driver) in the fields pressure calculations, and training, and self | o ¢)

A3 solves mathematical
problems about drainage,
pressure, and water
distribution uniformity
coeflicient calculations

water distribution
uniformity coefficient.
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2 theoretical

A2 The student learns about

Circularly moving sprinkler

Interactive lecture,

Short

12

13

14

the circular (pivot) sprinkler | irrigation (pivotal), its brainstorming, daily
irrigation system. types, parts, features and dialogue and test1

A2 and its types are methods discussion, self- | Gemester
classified Install it and run it learning testl
C1 and enumerates its Final test
features and parts

3 Practical | B3 The student applies the Field applications for the Interactive lecture, | Short
processes of installing and design and installation of brainstorming, daily
operating a circular (pivot) circularly moving (pivotal) dialogue and test1
sprinkler irrigation system in | sprinkler irrigation, discussion, field Semester
the fields drainage and pressure ::aml.ng, and self- | 4o541
A3 solves mathematical calculations, and water ArRE Final test
problems about drainage, distribution uniformity
pressure, and water coefficient.
distribution uniformity
coefficient calculations

2 theoretical | A1 The student learns about | Drip irrigation system, its Interactive lecture, | Short
drip irrigation importance, advantages, brainstorming, daily
Al and understands its uses disadvantages, areas of use, dialogue and testl
C1 enumerates its advantages | types, and components of discussion, self- | Gemester
and disadvantages each type wArRing test1
A5 and distinguishes its types Final test

3 Practical | C4 The student connects the | Drip irrigation networks, Interactive lecture, | Short
engineering and field their system design, brainstorming, daily
hydraulic foundations with drainage calculations, dialogue and test1
the type of drip system that is | pressures and interspaces discussion, field | gemester
compatible with the :“im."g’ nnd self> | costt
topography of the field, the BN Final test
type of soil, the types of
cultivated plants, and the
climate of the region.

2 theoretical | C4 The student connects the Hydraulic engineering Interactive lecture, | Short
engineering and field foundations for the different | brainstorming, daily
hydraulic foundations with types of drippers and the dialogue and testl
the type of drip irrigation mathematical equations discussion, self- Semester
system specific to each type bearning testl
A2 Understands the Final test
mathematical equations for
each type of pixel

3 Practical | A3 The student solves Solve exercises and Interactive lecture, | Short
exercises and problems about | problems about the brainstorming, daily
th hydraulic foundations of hydraulic foundations of g;:ul:(:lgs:ieo:ntqield testl
different types of drippers different types of drippers waining, andselt tSezrtr;ester

karsiis Final test

7 theoretical| A1 The student learns about | Subsurface irrigation, its Interactive lecture, | Short
subsurface irrigation importance, advantages, brainstorming, daily
A1l and understands its uses disadvantages, areas of use, dfa"’g“f and testl
C1 enumerates its advantages | types, and components of :l':':_:::"’“’ self- Semester

and disadvantages each type e testl
Final test

AS and distinguishes its types




3 Practical

B3 The student applies the
processes of installing and
operating a subsurface
irrigation system in the fields
A3 solves mathematical
problems about drainage,

pressure, and interspace
distances

Subsurface irrigation
networks, their system
design, drainage
calculations, pressures and
inter-space distances

Interactive lecture,
brainstorming.
dialogue and
discussion, field
training, and self-
learning

Short
daily
testl
Semester
testl
Final test

| 2 theoretical

A2 The student learns about | Equipment and machines Interactive lecture. | Short
all types of equipment used in | used in puncture networks | brainstorming, daily
puncture networks and how to connect and dialogue and testl
B3 The student applies operate them ?:‘“?m“‘ sell- | Semester
installation and operation e testl
operations for aspiration Final test
network equipment
3 Practical | B3 The student applies Maintenance and repair of | Interactive lecture,| Short
maintenance, repair, and irrigation and drainage brainstorming, daily
maintenance processes for equipment and machines dialogue and testl
various irrigation equipment discussion, field | gemester
training, and self- testl
- Final test
11.Course Evaluation
Seq. Evaluating style date marks Relative
weight
e Home reports every week 10 10%
2 Short tests every week 10 10%
3 Semester test | The seventh week 10 10%
4 Semester test 2 The final week 10 10%
5 Final practical test End of the course 20 20%
6 Final theoretical test End of the course 40 40%
the total 100 100%




11. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

2005 (e il g (i alail] dalal) dsassall | 41 50 Sdduiadl) -1
2000 1S (e — iyl y 5 3420 G50 g -2

2010 Gadly il puad alae 3, Lyaal) o ) S -3

2000 Jalal a5 3gana | Slilaal) dustia4

(s dana Gt 95 )85 Copuad (it , g ) Atk -5

Recommended books and references
(scientific journals, reports...)

1990 spad plac — pab ) a3 — Ak g ASlpudid) (5 M -1

198 Ju ) Gmen dana — (5 9308 pudda 52 3 — (150 g0 -2

2021 AU dasa Juald 3 | g M) olpe Auutia -3

2017 59 apba 5359 g dishllae §1500e 3, S5y g0 Slaes 4

5- Irrigation Eystems Engineering , Dr. A. Y. HACHEM & H.
Ismaail ,st Addition, Dar Alhikma Publisher, Mosul Univ. Press,
1992

Electronic References, Websites P

https://www.youtube.com
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