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H e - view from 2 views DRl 6 8
. . . Theory of projection plad Ola j3a (384
i/ & 5 e s 3rd angle i 6 9
DEAL/ g 5 pia¢ . Drawing the three
5 yund ) i) yiida projection views LO#1,2,10 and 11 6 10
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Dide/ & 5 e Bt Theory of Section el ‘_‘JL;)‘:‘A 3 6 11
= ﬁfj‘“ ‘ it Drsaxt?fntgieegfe LO #3,4,6 and 7 6 12
a /f f:"“ ‘ ke Lear?;“/f j?cifgface LO#5,8 and 10 6 13
DHde/ & 5 e i%a 3D tools, 3D exercises el ulj::r 3 6 14
i/ & e ke Final Exam el jtj‘ 3 6 15

Ton sl ISR 5 (el ol e U Ly ) Al 355 ol 100 oo Ayl g 58) i) o 11
. Wl Ay paill g A el 5 4y 80

Alal) g3 bl 3 é&iﬁ‘;z (:ﬁ)‘ all """"S’ T B | il A
LO #1,2,10 and 11 5,10/ 10% (10) 2| el )| S s
LO #3,4,6 and 7 2,12 10% (10) 2 clials| S e
—| | 10% (10) I

LO #5,8 and 10 13| 10% (10) 1 B T
LO #1-7 7| 10% (10) 3| lead oo glaiel | iR s

s Al e 16| 50% (50) 3 el olsiaYl| i

— — | 100% gyaxal

Gl alaill slas 12

iy dpunigl) Agal) KL AalAll swdigdl ) 4 Sla
3 gall LS Auaxia and

(a5 o) Fumgiall) i slladl) 55 jial) il

K. Venkata Reddy “Textbook of Engineering
Drawing second edition” 2008

(oaall) Zguss I gl all

galal) 0l s oo 33 il Bl g yall 5

(o)

https://www.autodesk.com/

i Y1 @) g ¢ A g SN pal all

21




DRl aul ]

dmtigh iy sl (Workshops)

DRl ey 2

MPAC102

Aull/Jadll 3

Ll )/ JY) sl JsY) Jeaill 2025-2026

oall 138 dlael &5 4

1/10/2025

Jalidl ) goaall JIS3) 5

dlee Cliphi; (5 ) guan

(‘;\Sl\) Clas gl dae / (L,’JSS\) Al Hall cile Ll e 6

240 Jwad/icls (SWL) / 8 Llas s ECTS

a¥): Yasir Mohamed Hasan Mohamed Ridha

9 AN 3 ) yaser0086(@gmail.com

JJM\ alaal 8

«axgl): The main object of this unit is to identify the students on the gain of
the manual skills by preceding the operations and manufacturing processes,
and doing the maintenance by using different manual tools and measuring

alzill cla Aw: By the end of the engineering mechanics module, students

preceding the operations and manufacturing processes, and doing the
maintenance by using different manual tools and measuring instruments

mstruments Al Hal) alall Calaal

should be able to:

il 5 aslaill a9

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, and hand-in assignments
while at the same time refining and expanding their critical thinking skills
through the written exam, Case studies, Quizzes, seminars, Practical testing,
and Online testing. and this will be achieved through classes and interactive

: Laagl i)
tutorials. >
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oAl d 10

pl) A8y 5l

REUEARA

&)M)A‘)\Ehﬁ\e.u\

& seaY)

A/ a8

Casting of metals and
their importance -
Purpose of using
castings in industry -
Contents of the foundry
unit - Industrial safety
reserves in the foundry -
Forming a sand mold
for a one-piece model -
Sands of molds and
hearts: types, sources
and properties -
Additives, mixing
processes and adjusting
ingredients - Use of
sand mixer - Handling
of improvised sand -
Sand handling devices -
forming sand molds by
manual method for a
one-piece model -
forming a sand mold.

LO#8

JOEOY AT

Sand mold for a one-
piece model with
defining the estuaries
and elevators - Metal
smelting and pouring
into the mold -
Extracting and cleaning
the castings - Forming a
mold using the pulp box
and drying it in the
drying oven - Forming a
sand mold for a simple
two-piece model with a
dog.

LO#8

i/ g e
B yuad O il

Forming a sandy mold
like the previous one
with melting the metal
and pouring it into a
mold and taking out the

casting and cleaning it -

LO#8<LO
#1,2,.....10
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Metal melting furnaces:
types, qualities, uses
(rotary kiln, stirrers and
stationary) - Reviewing
and examining the
castings - Determining
the apparent defects and
their causes -
Reviewing the
dimensions of the
castings and ensuring
that they conform to the
required dimensions.

iAo/ E

Files and the cold
process: types and
specifications of files -
mechanized and their
types - methods of
attaching artifacts to
them - uses of files - the
method of cleaning the
initiator - the cold
process - an exercise on
the process of marking
and simple filings.

LO#8

A/ 8

Saw cutting: hand saw,
saw weapon, saw
weapon installation,
conditions to be met in
the sawing process - an
exercise on the sawing
process.

LO#8

DAy e
B yuald Ol Hlisl

Lathe: specifications,
use, accessories and
installation methods -
forming the lathe -
types of lathe pens and
the use of measuring
tools.

LO#8¢<LO
#1,2,.....10

A/ 8

Turning operations: flat
turning, straightening,
simple graded work
with the use of
measuring tools.

LO#8
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HA/ )8

Lathe the internal and
external loot in different
ways with an
explanation of the laws
of each method - doing
an exercise for the
external loot and
another for the internal
loot.

LO#8

..~~ / )e)gj‘
'5_)_.3.~4§ Q\JL\:\;\

Occupational safety and
security needs - gas
welding - equipment
used and how to install
and control it - other
auxiliary tools - used
gases and their
specifications - welding
safety, types and
measurements - other
auxiliary materials -
welding equipment -
types of flames, method
of ignition and control
of the required flame -
works - rinsing and
cleaning the basins to
be welded.

LO#8<LO
#1,2,.....10

A/ 8

Practical exercises for
welding opposite
surfaces, perpendicular
surfaces, inclined
surfaces and circuit
welding, longitudinal
and transverse cutting -
cutting: circle, irregular
shapes - electric arc
welding - equipment
used.

LO#8

10

A/ 8

Welding equipment -
Practical training on the
use of electric arc
welding of different
surfaces - Point and
tape welding -
Equipment used in each

LO#8

11
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type - Types of
electrodes and their
installation method -
Practical training on the
use of each type.

i/ e
B ymald Ll

Welding using argon
gas - doing welding
exercises using argon
gas.

LO#8<LO
#1,2,.....10

Mida/ i

Gas cutting operations -
equipment used -
precautions to be

provided.

LO#8

JOEOY AT

Assembly exercises
using various different
cutting and welding

equipment.

LO#8

8 14

B sl CGaiaY] 5 e sall sl Jie Ul Ly KA aleall (385 e 100 (o Aa Ll )y 3) i) ai 1 1
g 5 2y pall 5 3 sl 5 4 el

. e £ sl o | dall/aamd) v ot o s
dlall gd alall) 7 A e (3\4):1\) ; il 314 adil) 42
LO#1,2,.....10| 3,6,9,12| 40% (40) 6 Bl il Ll (R 9SS s
LO#8| f:j\ 60% (60) 14 BECOVRYE] I TP T

_ _ _ _ Glaidila| S5

_ _ _ _ el laiay) LI

— — 100% £ saxall
u,u).lﬂ\_j(da:\“ JJL&..A.A.IZ
Jdall byl e (5 o) Amgiall i slladl) 5 5 jiall (i)

¢ dy Al 3 X

Jiall 83l i Aalall g_z)\a.d\)\.@_a oY L;—d\ il c;\).d\j u;%l\
? (e
dalall oyl e i N adl e ¢ Ay S aal jal)
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DRl aul ]

4waigh 3 5ol (Engineering Materials)

DRl ey 2

MPAC103

Ludl/dadl 3

Al all Al IV As pall/ S5V Jaadll 2025-2026

coall 138 dlael F )5 4

1/10/2025

Jalidl ) goaall JIS3) 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

150 Jesiiels (SWL) / 5 <as s ECTS

a¥): Teba Mageed Hameed = Jaal (8 2 )5 e (A9 iyl &y pall

«axgl): 1. Explain the atomic structure and types of primary and secondary
atomic and molecular bonding.

2. Explain the crystal structures and geometry and classify different classes of
space lattices in crystalline solids.

3. Perform different types of mechanical testing for evaluation of mechanical
properties of material.

4. Extract information of materials behavior from phase diagram.

5. Identify the structures, properties and applications of the main engineering
materials (metals, alloys, polymers, ceramics and composites.

6. Explain corrosion mechanisms and types of corrosions and methods of | :dwsl jall salall Cilaal
corrosion prevention.

7. Explain the Nano materials.

alzill cla Aw: The student able to:

Mechanical Properties, stress-strain curve, elasticity, plasticity, ductility,
young modulus, tensile stress, yield stress, bricking stress, true and
engineering stress-strain diagram).

Knowledge of Ionic bond, inter-atomic distance attraction forces between
atoms, coordination number, covalent bond, and Metallic bond.

Knowledge the Crystal structure, unit cell, types of unit cells simple cubic,

27




Face centered cubic, body centered cubic, atomic packing factor, Previous
lattice, Miller index, .

To Understanding the Phase diagrams

To know the types of Engineering Materials

To know Corrosion, Definition, why it happens, Type of corrosion, Dry and
wet corrosion. Eight Form of corrosion. Mechanism of crevice corrosion

To know Methods of prevention and protection.

(-,LC\S\J adaill b yisl 9
Assessment is based on hand-in assignments, written exam, Quizzes, reports, ] )
seminars, Practical testing and Online testing. S
DRl 4 10
o , i A Sl yia i
Introduction to
engineering material 5 il e
DBRe/ g el Ay ylais palaa science and needs of o s JM;’E 4 1
engineering materials 2
study
. N lassificati f 3 Cla A (8
it/ g 5 pdial Ay ylais ynla Classification o i e e 35 4 2
materials BB
Ionic bond, inter-atomic
distance attraction
oA/ g spdac) oo | forces between atoms, plad Cila Hie (385 4
3 jmal i) sl 28 coordination number, ol 3
covalent bond, and
Metallic bond.
Crystal structure system . L
c s ! SEEN 3
D8R/ g g el Ay ylais palssl examples and diagrams plad e dﬁf 4 4
. 2. Jaal
with definitions
.. N Previous lattice, 3l R (3
MR/ g pial Ay lais pualas Vion e 4 5
packing factor DA
Definition of alloys,
DEAL/ g 5 pia¢ binary alloys, phase 5 e da
B_mald <l jlidle| 4,33 palaa|  diagrams (equilibrium plad S e dsﬁ 4 6
il : DA
Sl thermal diagrams),
eutectic; solid solution
solid solution and
DB gl combination type alad Gl i 38
L. T | Aohis ualas . -
(shad Caal lail oBE diagram, Iron-carbon DRl 4 7
face diagram
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Iron-carbon cooling RRTTUGrORe
Jide/ & 5 pia| 4y ki palaal curve, phases, reactions, R }{ 4 8
. sl
and multi phases
DB gl Types of thermal alad il Jaa (38
8 _mal ol Ll RIS equilibrium diagrams BB 4 ?
. . 1 3l yha 38
e g s pha| s puslas Mechanical test and alad Cila s Gis 4 10
some types BB
. . i 3l yha 38
JETOVISRN RE W PRI Corrosion and types of alad Cila A Gis 4 1
corrosion Jsall
e/ & 5 pia¢ sl e g
3 yual ol HLiAle | A Hlai 3 palaa Composite material plad e S 4 12
. Jsall
Gl g
. . 3 la i
D83/ g g el A ki palssl  Powder methodology plai J;j;’;f 4 13
. ™ ¢ . . . . IA . - h
e o EE I Nano materials plad e S 4 14
R J)AAX\
DA/ g phac] Loy plad il e 3
gl Jasay)| BRI EEa Exam Ll 4 15

A sl UEY) 5 o gall yaaal] Jie lUal) Ley CalKall algall (385 Ao 100 (e An Al @) 58) sl aniii 11
G, on Wl 5 Ay y jaill 5 4y Hedl) 9 4y 880

Al g3 bl ¢ jie (5133:;: (4_:’)@3)‘ adf "'“"8' w512 L) A
—| 3.6,9,12] 10% (10) 4 sl e
| 6,12 10%(10) 2 Clals| o sSS as
—| e 10% (10) 1
— 14| 10% (10) 1 I
— 7| 10% (10)| 2 hr| oesd chom glaial | alis als
— 15]  50%(50)|  2hr| el olaieV)| el
— — 100% £ gaadl

U‘.:‘Jﬂ\} ?L_m laa 12

1- William D. Callister, Jr.and David G.
Rethwisch, Materials Science and Engineering
An Introduction, 2007 John Wiley & Sons, Inc.
2- Jones, D.A., “Principal and Protection of
Corrosion”, Prentice Hall

(S5 o) LngiallYau sthaall 55 jiall i<l
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1-W. Bolton, R. A. Higgins. Materials for
Engineers and Technicians, 2014.
2-Mechanical Properties of Materials, David
Roylance 2008.

3-Williiam Bolton, Engineering Materials,2014

(ol N1 gl all

daall oyl e

el ) a3 1 3L g yall i
(ool

daall (ol e

i Y adl e ¢ Ay S aal pal)
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
1 43I 43l (English 1)
DA ey 2
MPAC104
all/Jadll 3

Ll all )/ IV sl J Y Jaadll 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

90 Juai/aclu (SWL) / 3 las s ECTS

a): Tiba Faris (A9 AN & ,4); teba.faris@uoturath.edu.iq

Al Calaal 8

«axgl): The goal is to study English language
and gain knowledge of it as benefit engineers
in general, and to develop speaking skills and
understand its basic rules taking the way to
the acquisition of the ability to use technical
key words in their work and the capability of
communicating with other engineers
correctly

alaill cla jia: Developing speaking skills and
understanding its basic rules to take the way
to the acquisition of the ability to use
technical keywords in their work and the
capability of communicating with other
engineers correctly .

Al Hal) saladl Calaal

il 5 bl il il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

; - - : o Laasi) yiY)
achieved through classes, interactive tutorials and by considering type of >
simple experiments involving some sampling activities that are interesting to
the students.

oAl 4 10
o : . il Gl 3 .
o) 48y L aleil) 45, ) & s sall 5l 5aa gl bl N J‘T clell | & s
Parts of speech X C
A8 jLiegdalia | 4y ki3 palas |vocabulary and ‘A::; S 4 1
comprehension 2
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Verb to be, present

Glal s 4y ,ki s palas |simple, vocabulary and [LO # 3, 4, 6 and 7 2
comprehension.
Possessive adjective,
possessives, verb to 5 e e ad
A8 jliesdaia | 4y k3% nlaa (have, verb to do, eh;‘:\‘ el 3
vocabulary and 7
comprehension.
Definite Indefinite ol s i (3
A8 Ly daglia | 4y ks pmlas |articles, pronouns, il RIS 4
subject, object, 2
This and that, expletive
§ i il ia) | A i pmlae there, prepositions, LO#1.2. 10 and 11 5
vocabulary and T
comprehension
Plurals, expressions of X .
AS Jliagdalia | &y ,ki3 alas |quantity, vocabulary A::; S 6
and comprehension 2
Load Gt (laial | A yka 5 juinla Simple past3 modal LO#1.7 7
§ verbs, auxiliary verbs,
Question words, asking | . ., . ..
ce ta e i e X ’ BN
AS Jliegdalia | &y ki3 ualsa |questions, vocabulary (J::X_\‘ S 8
and comprehension. 2
Negative and
interrogative, I would ol s i (3
AS ey dajlie | 4y ,i5 sunlas |like and T like a Y 9
vocabulary and 7
comprehension.
Writing a composition,
8_mal il Al | &y,ki 8 palas |punctuation, vocabulary |[LO #1, 2, 10 and 11 10
and comprehension.
Present continues, Al s e 33
A< L dalia | 4kais palas |vocabulary and i i 11
comprehension 7
Types of questions, (yes
NAEEN 4 ki3 yalas |-no) questions and (wh) [LO#3, 4, 6 and 7 12
questions
. v Neiw Simple past, |
A & s yunlae [S1MPle past, vocabulary [y 4 5 g o4 10 13
and comprehension
AS Jliagdalia | &y ki3 palaa |Simple past, revision (j::; S 14
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Sl gdadlia | 4y k33 yalss [Final Exam

alad s Aa (384

. 4 15
BB

Ae gall CUlaia) 5 e sall yaanill Jie allall Ly Calal) aleall (335 e 100 0 Aol ) 58) ) jsall ausi 1]

Fl. e 5 4y il g & el 5 45588l

L) gd bt} s égii:;‘ (a‘fﬁ;‘) ""W;”J‘ sl 3141 aniil) 4
LO#1,2,10 and 11 5,10 10% (10) 2 8 el Dl LA (5SS adl
LO#3,4,6and 7 2,12 10% (10) 2 Sl (S s
LO#5,8and 10 13 10% (10) 1 R (S s
LO#1-7 7 20% (10) | 2hr | lead s glatal | i i
Gl yaall ares 16 50% (50) 2hr el plaial! (oUA pusl

— — 100% £ saxadl

u'“:')ﬂb (Aa_'m J.JL.A.A 12

Headway plus for beginners

(a5 o) el stlaall 5 jial) i)

Any Grammar and comprehension for technical
learning

Jaal i3l e

Agalal) COaAlllgr (pasn Al 3Ll aal pall g sl
(oot

1- https://www.coursera.org/browse/physical-
science-and-engineering/electrical-engineering
2- https://link.springer.com/book/10.1007/978-
981-10-8624-3

3- https://progressivecollege.ie/courses/early-
learning-and-care-qqi-level-5-major-
award/?gad=1&gclid=EAIalQobChMI_Nqu2tq
A wIVZ4VoCR200woLEAAYASAAEgIOWv
D BwE

i V) @) ga ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
434 <) dutigdl (Electrical Engineering)
oA 3ey 2
MPAC107
Lndl/Jadl 3

G, Al 353 s el G Jeadll 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

210 Juad/icls (SWL) / 7 Slas s ECTS

a=¥): Thamir Mosa Ibrahim 548N &,d); korbasy@gmail.com

Al Calaal 8

«axgl): This is the basic subject for all
electrical and electronic circuits.

This course deals with the basic concept of
electrical circuits.

To understand voltage, current and power
from a given circuit.

To develop problem solving skills and
understanding circuit theory through the
application of techniques.

To understand Kirchhoff's current and
voltage Laws problems.

alzill @la jas: Upon completion of the course,
students should be able to:

Define Ohm's law. Al Hall Balall Calaa)
List the various terms associated with
electrical circuits.

Recognize how electricity works in electrical
circuits.

Describe electrical power, charge, and
current.

Explain the two Kirchoff's laws used in
circuit analysis.

Discuss the various properties of resistors,
capacitors, and inductors.

Discuss the operations of sinusoid and
phasors in an electric circuit.

Identify the capacitor and inductor phasor
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relationship with respect to voltage and
current.

Ll 5 adal) a9

Assessment is based on hand-in assignments, participation in the exercises,
classes interactive tutorials, Quizzes and Practical testing

Lasi) yinY)

DAl A 10

REEEA

Aladll il H3a
A sl

Sle L)

g sy

OOV

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Resistance,
conductance, effect of
temp. on the resistance
value

iida: Lab 1: Using
Multimeter to measure
Voltage, Current and
Resistance

LO#11

OOV

L)L.\B)AA\A.A
+ 83

¢k Oham’s law,
series connection,
parallel connection,
compound connection
ofsar Lab 2: Ohm’s
law.

LO#11

DA/ i
3 b ol L)

:LJJL.\B‘).AAIAA
+ ia

ki Voltage and
current divider solved
examples, Kirchhoff’s
laws

dida: Lab 3: Voltage
and current divider rules

LO#11<LO
#1,2,.....10

OOV

:\J)LJ’SJ‘A\A.A
+ 03

ki Star-delta
conversion examples
fisar Lab 4:
Kirchhoff’s laws

LO#11

R/ e
3yl il jLidl

:\i)h.\’é‘)m\;n

+ s

4% Thevenin’s
theorem, maximum
power transfer

_daa; Lab 5: Thevenin’s
Theorem

LO#11<LO
#1,2,.....10

JIEOY AT

Lﬁ‘)h‘é‘)mb.‘a

+ s

%3 Nodal method,
superposition

LO#11
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f3a: Lab 6: Series
RLC circuit
B 5 Alternating
i ‘j\fj 4y ki3 palaa |voltage and current LO#11<LO# 8¢ 2 .
S + e [Ldda Lab 7: Parallel  |LO# 1-12
- RLC circuit
HOVRRNE) Frequency, period,
' c_.\_:\ﬂ 45138 yalas |instantaneous value of |[LO# 11¢ LO# 8 8 8
= voltage and current
Component of A.C
S/ 8 ¢ feew circuit, pure resistance, [LO# 11<LO
3 palaa
Byl il Ll ey pure inductance, pure  |#1,2,.....10 8 ?
capacitance
RISV i ki s jualae Series A.C c‘1rcu1t, LO#11 3 10
R,L,C in series
Impedance, phase
D83/ 8| 4 kis walse angle, resonance, phase [LO # 11 8 11
diagram
Parallel A.C circuit
POEUYARTR Y e . ’ LO#11<LO
3 yalaa
s i i jia) | woBis=lae IRLC, Admittance, #1,2,.....10 8 12
power factor
Active, reactive,
D8R/ a8 | A ,kis walsa (apparent power in A.C |[LO# 11 8 13
circuit
i/ | 4,ki% palae [3-phase circuit LO#11 8 14
" PURRTRU Preparatory week
JTXEY 3 palaa
e Lok before the final Exam LO#11 8 15

A sal) a5 (asal) pianl) Jhe Ll Lo ISl pleall G35 Ao 100 oo Aol o 58) el i 11
G el g &y paill g Ay el 5 4 sl

Al g3 bl ¢ 3e é&iﬂ:‘m (a‘fﬁ;‘) "“W;’J‘ s 314 it A
LO#1,2,.....10 359,12 | 20% (20) | 4 | soeed i) | S e
LO#38 7,8 | 10%(10) | 2 il 5SS
LO# 11 s | 10%(10) | 1 S | S s
LO# 1-12 7 10% (10) | 2hr |l choai glatel | olid
s Al e 16 | 50%(50) | 3hr | Sl olatel) | s e

— — 100% g.saxal
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L}“:“)ﬂ\} ?L_'m JJLAAA 12

Sl g e

(S35 o) el stlaall 5 jial) i)

DC Electrical Circuit Analysis: A Practical
Approach, 2020.

(o a1 gl all

Sl By e

igalall COaAl)lgr (asn (Al B2l aal pall g sl
(oo p o)

https://docs.google.com/file/d/0B_05jg0LZ ZX
YlgOWVU1bkhrLTg/edit

i V) @8 ga ¢ Agi g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DAl ol 1
uiigd) diilsaal) (Engineering Mechanics)
oAl ey 2
MPAC108
Aall/Juadll 3

G, Al 353 s el G Jeadll 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

210 Juad/icls (SWL) / 7 Slas s ECTS

aY): Mustafa Khaleel Jdayea (#5480 & 4): Mustafa.khaleel@uoturath.edu.iq

Al Calaal 8

«iagdl: The course aims to provide first-stage
students with basic knowledge of engineering
mechanics.

Everything related to forces and motion and
related concepts such as equilibrium and
analysis of forces, centers of gravity,
moments of inertia, friction and motion of
bodies are studied.

The course aims to enable students to gain
access to the science of geometry by
understanding how to perform correct
engineering analysis

Dealing with laws, equations, illustrations,
and other data, and linking data together to
reach outputs.

Enabling the student to be able to analyze,
devise and draw conclusions.

plail) @l Awa: The student can understand the
fundamentals and laws of engineering
mechanics.

The student is familiar with the types of
forces and methods of analysis.

The student can understand the basics of the
Equilibrium of a Particle

Understand the Moment of a Force around
the point and axis.

Learn the basics of Equilibrium of a Rigid
Body and equations of equilibrium.

Al Hal) alall Calaal
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The student can understand Structural
Analysis.

Enabling students to obtain knowledge,
understanding, and analyze the motion of
mechanical systems.

Learn concepts of motion laws.

Learn and analyze the motion of projectiles.
Absolute Dependent Motion Analysis of Two
Particles.

The Students can understand the Kinetics of
a Particle: Force and Acceleration.

The Students can understand the Kinetics of
a Particle: Work and Energy.

il el Slasi) il 9

Assessment is based on hand-in assignments, written exams, Quizzes, reports,

Practical testing ,and Online testing.

gl i)

Dl A 10

RETEEA

plaill Sl 3
Ay slladll

Sle L)

g sy

A8 Hldia g Axlia

g\.lh)k.v}':‘)mla.a

STATIC: Basic
principles in mechanics,
Vector Quantities and
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Equilibrium of a Rigid
Body: Conditions for
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Diagrams/ Equations of
Equilibrium
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«iagll: Studying the principles of
thermodynamics including, thermal systems
according to energy interactions with their
direct surroundings, the differences in the
properties of both the system and the
surrounding with their engineering
applications

alail) @l Aa: To know the basic properties of
material with units

To know the laws of thermodynamics

To know the phases of substance

To know the basic thermodynamic cycles
To know the entropy

To know the basics on combustion
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law of
Thermodynamics.
Energy, types of energy,
positional, kinetic,
internal and flow energy
energies. Heat and
work, power, enthalpy.
_dida: Measurement and
instruments
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law and Charles law
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Specific heat at constant
pressure and constant
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1sobaric processes
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velocity of air
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ki Vapour, phase of
substance, Phase change
curve on P-V diagram.
Dryness fraction, liquid
and vapour lines, wet
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system, Second law of
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Irreversible and
reversible processes
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specific heats
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entropy calculations.
oisa; Finding the law of
expansion

LO#1-15

10

3 yuad 3 L_i\JLua\

:LJJL.\B‘).AAIAA

+ sa

L3 Entropy for
vapour, Entropy for
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latent heat of
evaporation
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Rankin Cycle
ofiaa finding of the
degree of superheating
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ki Modification on
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compression cycle.
Vapour compression
cycle,

85 Performance of
simple compression
cycle
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combustion equations,
equilibrium of
combustion equation.
Volumetric analysis on
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Borgnakke, C. and Sonntag, R.E., 2022.

Fundamentals of thermodynamics. John Wiley

& Sons.
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Cengel, Y.A., Boles, M.A. and Kanoglu, M.,
2011. Thermodynamics: an engineering
approach. New York: McGraw-hill.

Rajput, R.K., 2005. A textbook of engineering
thermodynamics. Laxmi Publications.
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Al Calaal 8

«iagdl: The aim of this module are :

1. To introduce students to the mathematical
concepts and techniques that

They will encounter in the various
engineering.

2. To develop an awareness of the role of
mathematics in the solution of

Engineering problems.

3. Solve problems involving differentiation
and integration.

4. Solve system of linear equations using
matrix method.

5. Apply vector methods to the solution of
geometric problems.

6. Uses differential equations in problems of
heat transfer and other

Engineering systems.

alaill ol jaa: 1. Apply basic operation in
vector algebra(cartesian and geometric
representation) to represent lines and planes,
calculate the gradient of a scalar field using
partial derivatives.

2. Apply the basic rules and techniques of
**differential** calculus and its application
in engineering.

3. Apply the basic rules and techniques of
**integral** calculus and its application in
engineering.

Al Hal) alall Calaal
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4. Demonstrate the basics, rules and
techniques for differential equation and
partial differentiation.

5. Demonstrate the basics, rules and
techniques of complex number algebra and
its application in engineering.

6. Use basic operations of matrix algebra,
determinants and their application in solving

systems of linear equations.

7. Use of software packages for matrix

calculations.

Ll 5 adal) a9

Class activities , homework, quizzes, online testing , written exam .

Al jinY)

oA A 10

REUEARA

&jm}d‘j\ﬁhjn(u»\

Aladll il j3a
iy lladl

e L)

& syl

A8 Jliia 5 dadlia

L)L.\B)AA\A.A

Overview of
differentiation and
integration.

plxi Cila A (38
BB

A8 ldia g Axlia

g\.lh)k.v}':‘)mla.a

Vectors in 3D , triple

product of vectors ( dot
and cross), equations of
line and plane in space.

plad il 3 (385
Dl

5zl Ol Hlisl

:\J)LJ’SJ‘A\A.A

Complex numbers, De
moiver’s theory, power
and roots of complex
numbers, Euler formula,
complex functions,
Cauchy- Riemann
equations.

plad Cila A (38
BB

cilal

:\J)LJ’SJ‘A\A.A

Functions of two or
more variables,
dependent and
independent variables,
limits, continuity,
partial derivatives.

plad Cila A (38
BB

A8 )l g Axlia

:\i)h.\’é‘)m\;n

Applications of partial
derivatives, tangent
plane to surface, normal
line to surface, tangent
line to curve, normal
plane to curve, relative
maximum and

plad Dl 3 (38
BB
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minimum points,
directional derivative.
Polar coordinate, polar
functions, graph polar
function, relations ol s i (3
8l &l Al | &g,k s pmlas [between polar and adl I 7 6
cartesian, cylindrical 7
and spherical
coordinate.
Double integration
change of double . L
T I T : . “ila
(shad Caai (el | 4 k35 alas |integration, polar eLu AR 7 7
: . BB
coordinate in double
integration.
. . e l; - .l
il A i pnlae Applications of double eh-' Gl i 3 7 3
integration. BB
Triple integration,
cylindrical and 5 il i s
8 b il jlial | 4y ,ki3 alas |spherical coordinate in ‘Au ‘_\l PR S 7 9
. . . sal
triple integration,
applications.
. . e l; - .l
AS s dadie | ks pinlas Line integrals, green eh-' Gl A 385 7 10
theory. Dl
. ) . G s i
AS ey dadie | A ki pinla Sec‘luences' and.serles‘, (Ju Sl Ae (35 7 11
finite and infinite series. | g4l
o ket fas Types of series . L
? | IR PN . 2 "l; 3
e O 4y ki3 pualse | methods test diverge éﬁu S 7 12
Sl . BB
and converge of series.
Power series, expansion
. 5 il i s
AS e dadie | A yais ponla of functlons in power (Ju Gl 2 (389 7 13
series (Taylor and DRl
Maclaurin).
Ordinary differential L
ce a1 PR . 3l 3
A jLiegdalia | 4y lais palas |equations, first and ?3:-’“\ S 7 14
second O.D.E . 2
Solving first and second ol s i (3
AS Jliegdalia | &y ki3 palas [O.D.E, applications of adl i 7 15
ODE. ¥
] 5 s aa
Sl glaia¥l | 4 k0% palas |Exam fj&: PR S 7 16

Lo gl ALY 5 oo gall raaill e Qllal) Ley alSall aleal) 385 e 100 ¢ da ol ) 58) _tall ansi 11

G o) g gy padll 5 4y el 5 4y sl
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1. Mu Murray R.Spiegel "Advanced calculus "
schaum’s outline series, McGraw-Hill company
1974.
2. G. Stephenson, " Mathematical methods for
science students " Longman house, 1981 . (D35 O pngiall)in sllaall 35 jaall Sl
3.G. Thomas and R. Finney " calculus and
analytical geometry " sixth edition,2000.
4.J. Hass , C. Heil and M. D.Weir " Thomas
calculus " fourteenth edition, 2018.
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Al Calaal 8

«iagll: To teach the student,

the basic skill of reading engineering drawing
along with their simples and terms as well as
the standards

. joining, bolts and gears, knowledge of
assembly drawings

how to use ACD in mechanical drawing

fits and tolerances

al2il) cla Aw: Upon completion of the course,
students should be able to:

Focus on engineering drawing along with
their simples and terms as well as the
standards

joining, bolts and gears, knowledge of
assembly drawings.

how to use ACD in mechanical drawing

fits and tolerances.

Al Hal) alall Calaal

Ly el Sl il 9
Assessment is based on hand-in assignments, written exam, Case study, fmsi Y
Quizzes, seminars, Practical testing and Online testing. T
oA A 10
w\ ..LA .
axil) 48, 5l aleill 43 la & s gall 5l 5an gl aud ?S"“‘:JJ“T cleld) | g ss)
- .o . lAA . . e XA . w?
3 Le s Aaclie iy ek Symbols, expressions, elu Gl jia B89 2 1
e Gubkis | general review BB
A Lt s Al A ks }A\AA Screws, bolts, studs and elu Gla i 35 3 )
e Gubis |nuts, Keys. DAl
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« ot 1aey | RohiB alsae |Screws, bolts, studs and
5 Gl > >
omat &l L e Galis |nuts, Keys. LO#1,2,.....10 8 3
N ES e b5 s j3a (385
A4S Hlia g d=alia .
i g 4z e Gk, pulleys | dl 8 4
s ey gy | AokiBwalaa |Gears(bevel gear, warm
3 &l yldld ’
w3l L e Gukis |gear, spur gear) LO #1,2,.....10 8 5
4,3 palaa
3 yual ol HLA) ")Lu] fmi s Fit and tolerance LO #1,2,.....10 8 6
) 4, ka3 8 palss | Surface finishing and
Gilaa
s e Gukis |part tables LO#38 8 7
4,5k 5 palas |Surface finishing and
bl
s ee Gukiis | part tables LO#8 8 8
g Neew Assembly drawing and C e s
ce v s s 3_palaa ) ) [GHEN
AS Hlia g dnlia 4"'% Z)T . |working drawing for ‘J;d\ PR S 8 9
- *= |advanced mechanisms |
S Neew . Assembly drawing and
5 ypalaa
sl L “JL”] 2= | working drawing for  |LO#1,2,.....10 8 10
- ==~ |advanced mechanisms
. Ao lis palaa |
PHEPTHN @JL”] ;)T i Pipes and tubes LO#11 8 11
. 2% . IA.A
(sl Caai laial “JL”] - ., |Pipes and tubes LO# 1-12 8 12
se Lo qoge. | AohiE palas plai e i
A4S HLia g d=alia .
e g da e Gk Gears assembly il 8 13
e e e 4, ,ki 5 ualas |Advanced machine el Ola j3a (38
a8 i Lia
et lee Gulais assembly DAl 8 14
ve 1s s+ . | Akis ualas |Advanced machine alad Sl e (38
a8 i Lia
Jbia g day L Gubis |assembly il 8 15

A sal) a5 (asal) pianl) Jhe Ll Lo ISl pleall G35 Ao 100 oo Aol o 58) el i 11
G el g &y paill g Ay el 5 4 sl

Lall g3 bl ¢ 2e ngi':;\ (f:ﬁ;‘) "“W;"J‘ st 314 L) 46
LO#1,2,.....10 3,5,6,10 | 20% (20) | 4 | sl A | S s
LO#8 7.8 | 10%(10) | 2 sl i S5
LO#11 11| 10%(10) | 1 il dals 5SS
LO# 1-12 12| 10%(10) | 2hr |l coai glatal | alis o
s _aall gen 16 | 50%(50) | 3hr | el oaiel | s

— — 100% g sl
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a¥1: Ali Ragee Abdulhadi (s AN & ): aliragi@uoturath.edu.iq

Al Calaal 8

«aagll: This module fluid mechanics is
intended to develop a deeper understanding
of the relationship between design and
analysis processing as this module discusses
various fluid systems.

The student will be able to analyze simplified
fluid problems with the aim of reduction of
energy losses and manpower. The student
will be able to identify/control the
appropriate process parameters, and possible
defects of processes malfunctions so as to
remove them.

For each fluid process, the aspects covered
include: aesthetics, principles, choices of
materials, choice of processes, properties of
materials, advantages and disadvantages,
process economics. Examples are drawn
from practical processes mainly used in
aerospace, automotive and air conditioning
industries.

To introduce the theory and practice of fluid
machines, parts and assemblies using a wide
range of technologies.

To allow processes to be chosen
appropriately for any given application with
any given fluid material.

To develop group working, research and
writing skills.

Al Hal) alall Calaal
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To provide knowledge on the influence of
thermal and mechanical parameters on
system structure.

alzil) cla Aw: Examine fluid processes to
describe the system properties of fluid
devices.

Calculate and measure the fluid behavior in
thermal processes.

Define the characteristics of various fluid
operations.

Choose appropriate processes for different
parts.

Design parts such that are suitable for energy
utilization using appropriate techniques.
Graduates from this module will be skilled in
the methods of scientific investigation.

They will be able to think as a fluid engineer,
critically evaluating scientific information
and solving scientific problems.

will be able to effectively communicate
scientific information.

il g el Slasi) il 9

Quizzes and tests throughout the semester to check understanding and
knowledge

Examinations, both written and practical, that assess learners' understanding of
concepts, principles, and theories related to Fluid Processes

Observation of learners' practical skills in laboratory and workshop based or

simulated settings. doail yiay)
Peer evaluation and feedback tools used as part of group projects or reciprocal
feedback assignments.
Assignments and essays used to assess learners' comprehension of theoretical
concepts.
Presentation and demonstration of acquired knowledge in real-world scenarios.
oAl 4 10
oty e . ) plaill Sl 3 )
(5:\:\&.\“ @’JL ‘J’_\j‘ ‘\A:\)L &)m}d‘ J\ ah,]\ H\ 3_1 | ul.cl.ul‘ g;.m‘)]\
. . Fluid properties plad Sl e (385
A . O . . 1
/ g (density) DRl 8
o . Fluid properties plad Ol e (38
s/ . JRES . . . 8 2
oo (viscosity) Laall
e/ g i B Pressure distribution fj&: S 8 3
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iR g pac improving metastable  |alai Cila 3 (38 g .
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Introduction fluid X .
o - lA . -
A g g pha B dynamics (laminar (A;:; PR S 8 8
flow) -
, . Introduction fluid X :
. » ¢ - - l; . -
' LLE\”M ida dynamics (turbulent é::; RIS 8 9
a5 flow) 5
- . ™ ¢ - - l; . - a
5 g E\i )L:\ iida Continuity ZS::; e 8 10
" . fixed turbomachines alal s jia (38
S g i blades il 8 11
A g g piac moving turbomachines |alai Sl j3a (385
DA ' blades il 8 12
A/ g 9 pie Rida Report ‘j::; S 8 13
- - lA . - h
R/ 5 e ida Final exam ZS::; RO S 8 14

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
G e ) g &y jaill g Ay el 5 4 sl
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— 5,10 10% 2 B yuad il Hladl (b 5SS Al
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70




Streeter, Mikell P. Fluid Mechanics.
Fox, Fluid Mechanics. (L o) Angiall)ds gllaall 3 ) jaall sl
F. White, Elementary Fluid Mechanics.
None (L baddl)imws I aal yall
. igalall CO Al (asn (Al Bl aal pall g sl
Jdalall 8oyl e i "
B (2l e (oo i
None i S5V a8l g ¢ A3 5 SISV aal jall
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Al Calaal 8

«axgl): To study the principles of applied
thermodynamics, as the basis of refrigeration
& air conditioning engineering and power
plant subjects

alzil) cla Aw: To know the type of steam
power plants

To know the regenerative cycle — dual cycle,
High speed gas flow

To know the properties of isentropic flows,
Shock waves

To know the supersonic nozzles, single and
multi-stage reciprocating compressors

To know the multistage gas turbines and
velocity triangles

To know the steam turbines. Internal
combustion engines, Thermodynamics
relations

To know the Maxwell relations, Clausius
Clapyron relations

To know the gas mixtures, Gibbs- equations
To know gravimetric analysis, Combustion,
heat of reaction.

Al Hal) alall Calaal

Ll 5 el a9

Assessment is based on hand-in assignment, written exams, case study, ] )
quizzes, seminars and practical testing. A
A 4w 10
ol . . k1| R ENgE .
ail) 45y L aleil) 45, 51 & s sall 5l 5aa gl bl R J‘T clell | & s
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Glal e Lab.¢
D8

:\.J‘)L.\E‘).AALM

+ nsa

5 An overview of
steam, dryness fraction
measurements

_dida: Measurement of
specific heat ratio of air

LO#1-15

11

B jmal ) Hlaid)

:\.J‘)L.\E‘).AALM

+ nsa

ki Steam power
plants, Rankine - reheat
cycle

#isar Operating
parameters of VCR

LO#1,4,5,7,8

11

A8 ldia g Axlia

L)L.\B)AA\A.A

+ s

b Regenerative
cycle — dual cycle, High
speed gas flow

#isa: Saturated vapor
pressure and
temperature relation

plad il 3 (38
Dl

11

Slaal g

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Properties of
isentropic flows, Shock
waves

isa: Steam boiler
efficiency

LO #1-15

11

3 yuad 3 L_i\_)Lua\

:LJJL.\B‘).AAIAA

+ 8sa

ki Supersonic
nozzles, Reciprocating
compressors

fisa: Determination the
phase of the refrigerant
for VCR system
components

LO#1,4,5,7,8

11

A8 HLia g Axlia

:LJJL.\B‘).AAIAA

+ sa

&bk Dynamic
analysis, Clearance
volume

#aa: Vapor dryness
fraction measurement

alad Sl e (38

11

Slaal g

:\i)h.\’&‘)m\;n

+ s

b Multistage
compressors, Gas
turbines

54 Determination the
latent heat of
evaporation

LO#1-15

11

5 gl <l Ll
28

:\i)h.\’&‘)m\;n

+ s

%1 Velocity
triangles, frictional
effects, Gas turbines
comparison

LO#1,4,5,7,8¢
LO#1-15

11
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Jfi5e; Determination of
thermal efficiency for
VCR cycle

Lab.¢ gl

2\_\)}::.1'5);4\;4&

+ s

ki Steam turbines.
Internal combustion
engines,
Thermodynamics
relations

oisa: EES software
training

LO#1-15 11

3 yuald Ol LAl

g\.lh)k.v}':‘)mla.a

Maxwell relations,
Clausius Clapeyron
relations

LO#1,4,5,7,8 11

10

Slaal g

L)L.\B)AA\A.A

Thermodynamic
relations for du, dh, ds,
Cp and Cv, Real gases

LO #1-15 11

11

A8 Jliia 5 dadlia

L)L.\B)AA\A.A

Compressibility factors,
Real gas equations of
states

alad Gl Ae (384

. 11
PP

12

5zl ) Hlisl

L)L.\B)AA\A.A

Gas mixtures, Gibbs-
equations

LO#1,4,5,7,8 11

13

A8 )l g Axlia

:\J)LJ’SJ‘A\A.A

Daltons law and molar
ratio, Volumetric
analysis

alad Gl e (384

. 11
Dl

14

il (il
el

:LJJL.\B‘).AAIA.A

Gravimetric analysis,
Combustion, heat of
reaction

LO# 1-15¢ e

Al 3l 1

15

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
. el 5 Ay paill g 4yl 5 4y g8l

. e £ gauil Sl Lall/aand) v ot ol s

dlall gd alail) 7 A GGty (ae‘;ﬁ\) s il 31) i) 459
LO#1,4,5,7,8 2’5’83’10’1 5% (5) 5 8 mal ol lial (5SS
LO#1-15 1’4’75’11’1 5% (5) 5 Gl (5SS
LO#1-15 1-9 10 % (10) 10 Lab. (5SS
LO#1-15 1-8 10 % (10) 10 PP (5SS
LO#1-15 9 20 % (20) | 3 hr. | ledcaaiglaial | WUS oy
Gl yaall aaes 15 50% (50) | 3hr. Sl gy (oS o

— — 100% £ saxall
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L}“:“)ﬂ\} ?L_'m JJLAAA 12

Borgnakke, C. and Sonntag, R.E., 2022.
Fundamentals of thermodynamics. John Wiley
& Sons.

Cengel, Y.A., Boles, M.A. and Kanoglu, M.,
2011. Thermodynamics: an engineering
approach (Vol. 5, p. 445). New York: McGraw-
hill.

Rajput, R.K., 2005. A textbook of engineering
thermodynamics. Laxmi Publications.

(S5 O HngiallYiu stlaall 5 jiall i<l

"' ERN - “w . -
il Lalall COlad)lgy a3kl aal el g_uSM
7 (ool
Jadall 80,05 e i Y ol e ¢ Ay SV aal )
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
4 il g sl <l (Fundamentals of Air Conditioning and Refrigeration)
DA yey 2
MPAC205
)/ Jmdll 3

Al ) Al S Al ) Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a=Y): Dr. Ehan Sabah Shukri

9 AN & ,l): ehansabah@yahoo.com

Al Calaal 8

«iagdl: Introduce the student to the basic
processes of refrigeration and conditioning
Identifying the properties of air and the
processes that take place on the moisture
content of air.

Learn about the different cooling media and
how to use their tables and curves.

Learn about the refrigeration compression
system and its accessories

alxill ol jaa: 1- The student will be able to
complete basic operations calculations on the
content of moisture air content

2- The student will be able to determine the
internal and external conditions for the
design of the air conditioning system
according to the conditions of human
comfort.

3- The student will be able to complete all
the operations of the compression
refrigeration system, its components and
accessories.

Al Hal) salall Calaal

La) 5 adal) Sl il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to

the students.

gl i)
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DAl A 10

REEEA

Sle L)

g suaY)

DHde/ g 5 e

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki The basic
properties of a mixture
of air and water vapor:
components of
atmospheric air, general
equation of gases,
Dalton’s law of partial
pressures, saturated
vapor pressure, water
vapor pressure in moist
air, relative humidity,
moisture content,
humidification
percentage, dew point,
enthalpy, The
psychometric scheme
and adaptation
processes: a general
explanation of the
psychometric chart and
the basis for its
construction

s Air velocity
measuring devices -
measuring air velocity
using a Petot tube and a
manometer.

plai il e (3
BB

10

Hida/ & g pia
el 5

:\i)h.\’é‘)m\;n

+ s

ki Sensible cooling,
sensible heating,
dehumidification,
humidification by water
injection, adiabatic
humidification,
humidification
efficiency,
humidification by
constant wet bulb
temperature, contact
factor, and bypass
factor.

_d5ar Applications to
the air properties
Psychometric Chart.

LO#3,4,6and 7

10
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DA/ g 5 e

:\..J‘)L.\E‘).AALM
+ ida

5 Humidification
by steam injection,
adiabatic air mixing,
cooling and
dehumidification with
reheating, preheating
with humidification and
reheat.

_#iaa; Sensible cooling

plad Ol i (38
BB

10

Hida/ & 5 e

L)L.\B)AA\A.A

+ s

&b Air mixing and
adiabatic humidification
with reheating, summer
cycle and winter cycle,
practical applications
for the case of summer,
and practical
applications for the case
of winter.

_#sa: Sensible heating

plad il 3 (38
PP

10

Mt/ & 5 piac
5y il Liial

:LJJL.\B‘).AAIAA

+ sa

ki Comfort and
internal conditions:
Metabolism and human
comfort, body
mechanics in heat
transfer and
thermoregulation,
metabolic rate, clothing,
the effect of the
environment on human
comfort, other factors
affecting human
comfort, and selection
of internal conditions.
83 Dehumidification
process

LO#1,2,10and 11

10

Wik & 9 e

L‘)L.\S‘)AAIA.A
+ O3a

ki Climate and
external conditions:
climate, wind, local
winds, dew formation,
seasonal temperature
change, seasonal
humidity change,
meteorological
measurements, seasonal
change of the

plad Ola j3a (38
DRl

10

78




psychometric condition
of the external outdoor
conditions, selection of
external conditions (the
three methods).

s Air
Humidification by
Direct Injection of
Water Drops

e/ 5 piac
Siad Caial laial

L)L.\B)AA\A.A

+ s

ki Selection of
supplied air conditions:
removal of sensible
heat, specific heat
capacity of moisture air,
removal of latent heat,
inclination of the
sensible heat ratio line,
heat generated by fan
motors, waste reheating,
selection of appropriate
air supply conditions
fida: Humidify the air
with a jet of steam

LO#1-7

10

DfiAe/ g 5

:LJJL.\B‘).AAIAA

+ 8sa

ki Refrigerants,
types of old and modern
refrigerants, side effects
of refrigerants on the
ozone layer and global
warming, secondary
refrigerants, concept of
refrigeration: uses of
refrigeration and
refrigeration methods,
second law of
thermodynamics, heat
pump, reverse Carnot
cycle, simple vapor
compression cycle,
simple vapor
compression cycle
parts.

dider Air mixing
process

plad Cila A (38
BB

10

Hida/ & 9 e

Lﬁ‘)h‘é‘)mb.‘a

+ s

ki Mathematical
analysis of the simple

plad Ola j3a (384
DRl

10

79




vapor compression
cycle, the factors
affecting the
performance parameter
of the vapor
compression cycle (the
impact of suction
temperature, the impact
of condensation
temperature, the impact
of sub-cooling, the
impact of superheating,
and the impact of
pressure losses).

fisa: Cooling and
dehumidifying with
reheating

DA/ g g plac
5zl ) Hlisl

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Theoretical vapor
compression cycle and
its comparison with the
real one, Improving the
vapor compression
cycle, Using flash tank,
Supercooling of
refrigerant.

Jf5a: Preheating,
cooling and
dehumidifying with
reheating

LO#1,2,10and 11

10

10

Mt/ g 5 e

:LJJL.\B‘).AAIAA

+ sa

b Multistage
compression: flash gas
removal, intercooler,
one evaporator and one
compressor, two
evaporators and one
compressor, two
compressors and one
evaporator.

fiaar Mixing and
adiabatic saturation
with reheating

plad Cila A (38
BB

10

11

Hida/ & g pia
el 5

:\i)h.\’&‘)m\;n

+ s

ki Multi-stage
compression: two
compressors and
evaporators, multi-stage

LO#3,4,6and 7

10

12

80




compression with
several types of
intercooling (water
intercooler, liquid flash
intercooler, flash gas
intercooler)

_ida: Theoretical
calculations for
compressor
performance

Ny &i).ﬁuc
DA

:\.lh)k.v‘f:‘)mla.a

+ fsa

s ki Vapor
Compression
refrigeration cycle
components:
compressors type,
positive displacement
COMpIessors,
reciprocating
COMpIessors,
volumetric efficiency,
mechanical efficiency,
rotary compressors,
SCTeW Compressors,
scroll compressors,
centrifugal
COMpressors.

e Condenser
calculations for vapor
compression cycle

LO#5,8and 10

10

13

DfiAe/ g 5

:LJJL.\B‘).AAIAA

+ 8sa

45 Condensers,
evaporators, and
cooling towers

fisa: Calculations of
capacity and
performance factor for
vapor compression
cycle

plai a3 3
BB

10

14

Hida/ g 5 pha

:\i)h.\’&‘)m\;n
+ 03

ki Expansion tools,
accessories for vapor
compressor cooling
system.

fiaar Calculations of
the coefficient of

performance for the real

vapor comprssion cycle

plad il A (38
DRl

10

15
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A/ & 5 pac A a5 palae The preparatory week i) aea 10 16

el eyl

before the final Exam

Ae gall CUlaia) 5 e sall yaanill Jie allall Ly Calal) aleall (335 e 100 0 Aol ) 58) ) jsall ausi 1]

Fl. e 5 4y il g & el 5 45588l

L) gd bt} s égi:i\n (a‘fﬁ;‘) "“W;"’J‘ sl 3141 aniil) 4
LO#1,2,10 and 11 5,10 10% (10) 2 8 el Dl LA (5SS adl
LO#3,4,6and 7 2,12 10% (10) 2 Sl (S s
— pou 10% (10) 1 iR/ g g pha (S s
LO#5,8and 10 13 | 10%0) | 1 P 5SS
LO#1-7 7 10% (10) | 2hr | obond Chuai aial | A5 s
clasid s 16 | 50%(50) | 2hr | el oaiY) | s e

— — 100% &

u.ng)ﬁ]\} ?L‘ﬂ‘ JJLAA 12

Jan F. Kreider, Peter S. Curtiss " Heating and
cooling of Building" Mc Graw Hill, 2000
ASHRAE, Fundamental . 1997.

(a5 o) el stlaall 5 jial) i)

Sapali, S.N., 2009.”Refrigeration and air
conditioning”. PHI Learning Pvt. Ltd.

(ol M) gl yall

daall oyl e

dadall el ms Al skl aal el i)
(e

Jall oyl e

i Y ol e ¢ Ay g S aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
3) sal) 4a glia (Strength of Materials)
Al ey 2
MPAC206
L/ dadl 3

g ) Al S Al S8 Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

240 Jdicls (SWL) / 8 <laa s ECTS

a¥): Dr. Naser Hasan Abdul Hussein (94N &,4); nasir.hasan@uoturath.edu.iq

Al Calaal 8

«iagll: This course is the foundation to many
advanced techniques that allow engineers to
design machine components, mechanisms,
predict failure and understand the physical
properties of materials. Mechanics of
Materials gives the student basic tools for
stress, strain and deformation analysis.
Methods for determining the stresses, strains
and deformations produced by applied loads
are presented. Engineering design concepts
are integrated throughout the course.

alxil) cla jAa: 1.To apply the formal theory of
solid mechanics to calculate forces,
deflections, moments, stresses, and strains in
a wide variety of structural members
subjected to tension, compression, torsion,
bending, both individually and in
combination, including :

axially loaded bars

components in pure shear

circular shafts in torsion

beams in bending

thin-walled pressure vessels

2. Determine the stresses and strains in
members subjected to combined loading and
apply the theories of failure for static loading
3. To determine principal stresses and angles,
maximum shearing stresses and angles, and

Al Hal) alall Calaal

83




the stresses acting on any arbitrary plane

within a structural element.

4. Analyze slender, long columns subjected

to axial loads

5. Determine the deflections and rotations
produced by the flexural loading.

il 5 bl il il 9
The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved ] )
through classes, interactive tutorials and by considering type of simple S
experiments involving some sampling activities that are interesting to the
students.
ol 4 10
o . . il Cila 2 .
H:\A.\MMK)L ela.\”‘\&g)b &jm}d‘j\bh)s‘(u»\ (’J’—J :\_; ‘);T t_ll.f—l.ul‘ &y.uh!\
G e @& Introduction to C et e s
" . 4 ki s palas 55 . plad Sl e (38
DHAa/ & g e . strength of materials . 1
+ fide . BB
odsa; Tensile
PR ki Simple stress and
JRXC Wy a o [T .
) / I_E\”M‘ 2B = Strain LO#3,4,6and 7 2
Sl + ohsa .
dsa: Tensile
.. .| Aohis palas [kl Compound Bars  |alad Sla jae (3
D85/ g 5 pa - . . . 3
+ o83 | _uisa; Torsion BB
o .| Akis pmlas [ ki Thermal stresses  |alsd s jaa 3
D85/ g 5 pa - N : . 4
+ ofide | iida: Torsion DRl
ki Shearing force
o » :‘_‘ e . lA.A .
OS] gsokec | Ryt sias fand bending moment |y () ;5 0 nq 1 5
8_mad il LAl + fde | diagrams
odsa; Impact
.. .| Akis palas [ ki Bending of beam |alad s i 38
Dida/ & 5 e - . . 6
+ odae | e Tmpact DAL
. PRI @4 Slope and
i/ g g iae | Ay ki palas |7 o5 Slop
et deflection of beams LO#1-7 7
‘;.\.45 Caal (yladial + ida .
i #isa: Hardness
g s . & Shear stresses in C et e s
.. . q‘)k.\o‘)mla.a ‘“‘)LJ (‘J:uula‘)udﬁj
i/ g g pha . beam . 8
+ i BB
#isa: Hardness
ki Torsion of shaft
1y .| Aokis palas | s Effect of heat plad il A (38 9
- T + _fse  |treatment on steel DRl
hardness
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¢4 Thin cylinders
. e | dans salas and shells
OS] gk | RBisslae | Effect ofheat  |LO#1,2, 10and 11| 8 10
b_ytcald L_:\J\.,u;\ —+ Jhsa
treatment on steel
hardness
. .| Akis alaa ki Complex stresses |alad Sla jia (3
DR/ g e b 22 Bending |l 8 11
toe | g e |$0B5 Mohr's stress
’ / Es e 208 = circle LO#3,4,6and 7 8 12
Sl + dida .
#isa: Bending
coe | g e |$055 Buckling of
KR Eaoda | Rolslan | L n LO#5, 8 and 10 8 13
B T ot e .
s Compression
- .. .5 . lA_A ‘e, . - Ql; . - a
i) gayhe | @ORSElae R Strain Energy el Sl he 3, 8 14
+ i5e | _uide: Compression BB
. 2i: Theories of et
. L] Ak s walaa L“s)jm. coTIes 0 plad il 3 (385
Diae/ & 5 e . Elastic failure . 8 15
+ it e ; Dl
iiaa: Buckling
DB g gpdac |y |Preparatory week e il
Sl pladay) Remiay before the final Exam >l e 8 16

Ba sl CGaEaY) 5 e sall sl Jie Ul Ly KA algall 385 e 100 (o An Ll )y 3) i) i 1
g D 5 2y pall 5 3 sl 5 4 50l

Ll g3 alail) 7 i é&iﬂ:‘m (a‘fﬁ;‘) '“W;”‘ sl 314 L) 45
LO#1,2, 10 and 11 5,10 | 10% (10) | 2 | soseb sl | i sl
LO#3,4,6and 7 2.12 | 10%10) | 2 il 2555 s
— Seie | 10%(10) | 1T | o8 posie | oS s
LO#5,8and 10 13| 10%(10) | 1 S 2555 s
LO#1-7 7 10% (10) | 2hr |l chomi glaiel | ol s
a3l s 16 | 50%(50) | 2hr | el gaied) | s s

— — 100% g el
il el ila 12
daall oyl e (a5 O Angiall)y sllaall 5 ) jall sl

Mechanics of materials By Hearn
Mechanics of materials By Dean Updike
Mechanics of materials By R.C. Hibbeler

(3aallyiuus ) gl all
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Mechanics of materials By F.P. Beer
Mechanics of materials By Goodno and Gere

igalall COaAl)lgr (asn (Al Bl aal pall g sl

Qi 2l e L

dalall o) ye i V) @) ge ¢ Ay g SV aal yall

86




J‘)AA”&J.AAJCJ}AJ

DRl aul ]
1 @yl clidss (Computer Applications 1)
Rl ey 2
MPAC207
adl/Jadl) 3

g ) Al S Al S8 Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

180 Juad/icl (SWL) / 6 Slas s ECTS

aY): Mustafa Khaleel Jdayea (#5480 & 4): Mustafa.khaleel@uoturath.edu.iq

Al Calaal 8

«axgl): To make the student able to process,
program, and solve arithmetic and
engineering problems using Matlab

alxill cla jAa: 1. To apply the knowledge
about Matlab.

2. To enable students solve scientific and
mathematical problems, write codes, design
projects and process images.

Al Hal) alal) Calaal

alxill 5 aideil) Sloail iul 9
Assessment is based on hand-in assignments, written exam, Case study, sl Y
Quizzes, seminars, Practical testing and Online testing. o
A A 10
.~| ..lA o
axl) 48, 5l aleill 43 )l & s sall o) sas gl and ?S“S‘:ﬁj clell | & sl
ki Introduction to
Matlab
- .. 3 . lA.A CO U . . IA . s
38 L Al A ks = J#M,Lal?l. (Juﬂ‘—'.)udsj 6 1
+ x5« |Introduction to Matlab | _4l)
and Mathematical
Functions
43 Mathematical
S, | e | Funcions o et 5 o | o
+ ids 83 Lab 2: Vectors & | a4l
Matrices
. . 4838 yaalaa [ k3 Vectors &
E ) las) ) - 7 LO#1,.2,.....1
3 yuald Ol )l b Matrices O #1,2, 0 6 3
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#isar Lab 3: Control
flow
b Vectors &
e e a3 yualaa | Matrices alad il e (384
as HLia i
Dbia g Ay 4o sie Lab 4: Al 6 4
Mathematical Equations
ki Introduction to
o et yeny | AoBiB alas |Programming in
3 )N
Dmad O L b MATLAB LO #1,2,.....10 6 5
odaar Lab 5: GUI
. b ki Control flow
§ s |
5 e Ll ‘”’_J:‘ S22 5ie Lab 6: Image  |LO #1,2,.....10 6 6
- Processing
4 ki 3 palaa | (s ki Control flow
- l_\;‘ -
P + dda dsa; Lab 7: Simulink LO#8 6 /
SAEEN 4 ki3 yalas | Debugging LO#8 6 8
. . . . . . - - l; . - h
A Liaganlia | 4y ki3 palas |Mathematical Equations ZS::; PR S 6 9
8_ymal ) Jlad) | 4,55 jalss [Graph Plot LO#1,2,.....10 10
s Adls 4,k 3 alas |GUI LO#11 11
i Ciat latal| 505 palas |GUI LO#1-12 12
i 1 s u . . ARUHENGEUREL
A8 JLia g dmilia | &y ka3 palss |Image Processing ‘j::; PR S 6 13
ie 1 s s . . ARUHENGEUREL
AS Jliagdailia | &y ki3 palaa |Simulink ‘Au SRS 6 14
BB
R PN Preparatory week plai il A (385
a8yl Lia 3 ypalaa
St LRt before the final Exam | __sl! 6 15

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
Fl.L e 5 4y il 5 & el 5 455880

Ll g3 alal) 7 i é&iﬂ“‘j\n (a‘fjj;‘) '“W;”‘ sl 314 L) 48

LO #1,2,.....10 3,5,6,10 | 20% (20) 4 B ypald O LA (0 9SS s

LO#8 7.8 | 10%(10) | 2 il s i oS5 o

LO#11 11 10% (10) | 1 il dala i S5

LO# 1-12 12 10% (10) | 2hr |l Chmi claial | alis pusis

a3l s 16 | 50%(50) | 3hr | el gaiaVl | i s
— — 100% £ saaal)
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u.ug).lﬂ\} e&xﬂ\ )JLAA 12

d,}jﬂ\géﬁ‘)\j‘):\é (thu\‘\_.);@_\dblh}w\b‘)ﬂ\&_ﬁﬂ\
ht‘{ps://Www.mathworks.com/products/matlab.ht (scaall)ismsi ) gl yal
m

dadall Cadl)lgr as A sl aal el s i)

Qi 53515 e o

dalall oyl e i V) @) ge ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
2 430<8Y) 43l (English 2)
DA ey 2
MPAC208
all/Jadll 3

g ) Al S Al S8 Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

180 Juad/icl (SWL) / 6 Slas s ECTS

a=¥): Dr. Omar Muwafag Mohammed Ali  #9N) &4 oma.aldabagh1971@gmail.com

Al Calaal 8

«axgl): The goal is to study English language
and gain knowledge of it as benefit engineers
in general, and to develop speaking skills and
understand its basic rules taking the way to
the acquisition of the ability to use technical
key words in their work and the capability of
communicating with other engineers
correctly

alaill cla jia: Developing speaking skills and
understanding its basic rules to take the way
to the acquisition of the ability to use
technical keywords in their work and the
capability of communicating with other
engineers correctly .

Al Hal) saladl Calaal

il 5 bl il il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

; - - : o Laasi) yiY)
achieved through classes, interactive tutorials and by considering type of >
simple experiments involving some sampling activities that are interesting to
the students.

oAl 4 10
o : . il Gl 3 .
o) 48y L aleil) 45, ) & s sall 5l 5aa gl bl N J‘T clell | & s
. . e IA - - a
AS ey el | A s pnlan Revision, Vocabglary elu Gila A (385 6 1
and comprehension DRl
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Present continuous,
comparative and

sl A ki s palas . . LO#3,4,6and 7 2
superlative adjective,
vocabulary.
Time clauses, this and ol s i (3
A8 jLiegdalia | 4 ki3 palas |that, vocabulary and il RIRE O 3
comprehension. 7
O If clauses, vocabulary |al=d Sla a3
48 i g dmalia 4 3 ypalaa i . . 4
ST 2R and comprehension DAl
§ jand LAl | s ponlae This and that., gxplet1ve LO#1,2,10 and 11 5
~ there, prepositions
Past perfect, past
A€ e cdadie | i dan s welas perfect continuous , (Ju Sl ae @i 6
IS R vocabulary and BB
comprehension
L s " Relative pronouns
§ “ 2R relative clauses O#1-7 !
Past perfect, Past
€ L cdadie | s iays wole Perfect continuous, eiz-{&—* > A (3
ST e vocabulary and DA 8
comprehension
ce 1 A Used to, Infinitives plad Sl e (38
A8 i gdailia | 4 Hla33 palaa LT ’ .
I 2R passive voice BB i
Passive voice,
coordinating
8 mald ) JLddl) | Ay ki s jalse (conjunctions, LO#1,2,10and 11 10
subordinating
conjunction
Future perfect, future
. - - lA . - A
1€ L s dmdie | s idays wele (Perfect continuous, eiu Sl A (35 11
I e vocabulary and Dl
comprehension
claal iy 5 jualas Writing a cqmp051t10n, LO#3,4,6and 7 12
comprehension
c e Technical English (1
S 3y ki s alas | Lochnical English (1), p 55 ¢ g0 13
Keywords, English use
A8 Liesdadie | 4,5 alae |Revision i e e BB 14
BB
48 Ll g dadlia | 4y ki3 palas |Final Exam ‘j::; S 15
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@}Q\QUB&Y\}‘;AJA‘M\JL@LH\LHUM ‘?L@'A‘@Js&‘ IOOC)*“:‘-.A,)JM@‘})S)J‘)M\@\#,II

G e ) g Ay jaill Ay el 5 4y gl

Ll g3 bl ¢ 2e égii:;‘ (a‘fﬁ;‘) ""W;”J‘ st 314 L) 4
LO#1,2,10and 11 5,10 10% (10) 2 8 el il jlal (5SS
LO#3,4,6and 7 2,12 10% (10) 2 Sl (S
LO#5,8and 10 13 10% (10) 1 A8 (S s
LO#1-7 7 20% (10) 2hr | lad i gladal | aliA s
Gl yaall ares 16 50% (50) 2hr el plaial) (U pusl

— — 100% &

u.ng)ﬁ]\} ?L‘ﬂ‘ JJLAA 12

Headway plus for pre intermediate

(a5 O Aungiall)ds slaall 3 aall sl

Any Grammar and comprehension for technical

(3aall)ius I gl yall

learning
"' ERN - “w . -
Qo g Lalall 0 adl)lgr aase ) salall aal jall g u_uSM
i (ool
Jadall 80,05 e i Y ol e ¢ Ay SV aal pal)
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
gaal) g wigll Bl (Engineering and Numerical Analysis)
Al ey 2
MPAC300
Al daadll 3

Joudpall Anadl/ Gl s el O Y1 el 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

120 Josificls (SWL) / 4 <las s ECTS

a¥): Dr. Naser Hasan Abdul Hussein (94N &,4); nasir.hasan@uoturath.edu.iq

Al Calaal 8

«iagdl: This course aims to provide a good
knowledge to the students about the
Engineering and numerical analysis with
understand the basis of solutions and their
application in different branches of
engineering / mechanical, material, Civil and
power.

alaill @la jas: Understand the methods of
solutions for first, second and high orders
differential equations and their engineering
applications.

Understand the types and method of solution
for Fourier Series and their engineering
applications.

Understand the methods of solution by
Laplace transformation and their
applications.

Understand the methods of solution for
partial differential equation and their
engineering application.

Understand the numerical methods for
solving linear and non-linear equations and
their engineering applications.

Understand the numerical methods for
solving the differential equations and their
engineering applications.

Al Hal) salall Calaal

Ll 5 adal) a9
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The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering type of simple
experiments involving some sampling activities that are interesting to the

students.

daag) i)

DRl 4 10

l) A8y 5l

REUEARA

&)*A)AX‘}\EJ;)M(:\»)\

aladll s 3
A sllall

Cile Ll

& sy

A8 ldia g Axlia

:\.lh)k.v‘f:‘)mla.a

First order differential
equations, Special cases
of first order D.E and
their engineering
applications.

plad il 3 (385
PP

6.0

cilaal

:\.lh)k.v‘f:‘)mla.a

Second order linear
equation with constant
coefficients and their
engineering
applications.

LO#3,4,6and 7

6.0

A8 Jliia 5 dadlia

L)L.\B)AA\A.A

High order linear
differential equations ,
Integral operators and
their engineering
applications.

plxi Cila A (38
BB

6.0

A8 )l g Axlia

:\J)LJ’SJ‘A\A.A

Fourier series, even and
odd functions and their
engineering
applications.

plad il A (384
Dl

6.0

3 yuad 3 L_i\JLua\

:LJJL.\B‘).AAIAA

Gamma Function and
integral solution.

LO#1,2,10and 11

6.0

48 i 5 Aaslia

L‘)L.\S‘)AAIA.A

Laplace transformation,
Inverse Laplace
transformation, Laplace
transformation to
solution for differential
equations and their
engineering
applications.

plad il 3 (38
BB

6.0

Q.\.as Caal (yladial

L‘)L.\S‘)AAIA.A

Partial differential
equations, solution by
separation method and
their engineering
applications.

LO#1-7

6.0
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A8 jLie 5 dailie

:LJ‘)L.\E‘).AALM

Nonlinear equations
solution, Simple
Iteration, Newton-
Raphson, finite
difference methods.

plad Ol e (38
BB

6.0

A8l g Axlia

:LJ‘)L.\E‘).AALM

Solution of
simultaneous linear
equations, Direct and
Indirect methods

plad Ol e (38
BB

6.0

B jmal ) Hlaid)

2\_\)}::.1'5);4\;4&

Interpolation by
Lagrangian and Newton
methods.

LO#1,2,10and 11

6.0

10

A8 Jliia s dadlia

L)L.\B)AA\A.A

Curves fitting analysis
by Newton method.

plad il 3 (385
Dl

6.0

11

Cilal s

g\.lh)k.v}':‘)mla.a

Numerical integration,
complex numerical
integration and their
applications.

LO#3,4,6and 7

6.0

12

Bp

L)L.\B)AA\A.A

Numerical method to
solve partial differential
equations by separation
method.

LO#5,8and 10

6.0

13

A8 L g Axlia

:\J)LJ’SJ‘A\A.A

Numerical method to
solve differential
equations by Rang-
Kotta and Power series.

plad Cila A (38
BB

6.0

14

A8 L g Axlia

:\J)LJ’SJ‘A\A.A

Numerical method to
solve differential
equations by
exponential equations.
method

plad il A (38
Dl

6.0

15

el laiay)

:LJJL.\B‘).AAIA.A

Preparatory week
before the final Exam

S ENSEON| [P EVEN

6.0

16

Lyl ULy oa ) pimal] Fie Ul Lo IS el 385 ole 100 00 22 sl g58) kel et 11
G el g &y paill g Ay el 5 4 sl

L) g3 alatl) ¢ j3a ngiﬁz\ (Zfﬁ;\) "‘d‘/;”‘ sl 3141 i) Ak
LO#1,2,10and 11 5,10 15% (10) 2 8 jall Ol LA (5SS s
LO#3,4, 6and7 2,12 | 15%(10) | 2 il s i oS5 o
_ 0 0% (10) | 0 | 88 gosde | usSims
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LO#5, 8 and 10 13 10% (10) 1 Py (5SS
LO# 1-7 7 10% (10) | 2hr |l Chai glaid | alis i
s Al gen 16 50% (50) | 2hr | el glaie) | el e
— — 100% £ gaal
G5 il yslas 12
Qi) 33l (a0 Ameiall i sthall 5 jial) il

1- Advanced Engineering Mathematics, Erwin
Kreyszig , John Wiley & Sons, Inc.

2- Advanced Engineering Mathematics, Peter V.
O’Neil, Thomson Brooks/Cole

3- Advanced Engineering Mathematics, A.B.
Mathur & V.P. Jaggi, Khanna Publishers

4- Advanced Engineering Mathematics, Wyle
Barrett /fifth edition.

5- Numerical Methods for Scientists and
Engineers, R.w. Hamming knowledge.

6- Numerical Analysis, Richard L. Burden & J.
Douglas Faires.

7- Introduction to Numerical Analysis, F.B.
Hildebrand.

Jall oyl e

galall Bladlllgs oamsy ) 52l gl pall s S
(oot

daall oyl e

i V) @) ga ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
2 qgulal) @ikl (Computer Applications 2)
Rl ey 2
MPAC301
adl/Jadl) 3

el Al A/ A A el — Jeadl 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Alee Gliphay (5 ) gan

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

120 Josificls (SWL) / 4 <las s ECTS

a): Wala Karem Khalf A9 58M) &4 eng.walaakareem@gmail.com

Al Calaal 8

Calie aanai s any | yold Calldall () 6 (1o 12 ciagl)
A clelicall b le gl FCY) Al ¢ 3aY)
2 51 il aladiad 1ol U 5%
A8 ) clluall e JEBY 5 4SS0l o) 3aY)
i) 5 5l g ag yuadl A gl ilileal) 1 A shadl)
Jsail) e s el jal s de jull 5 480 Cua (g
Lo LSilSa ¢ 32y liasy g 1A

3-calide Ja 5 bl Sl Giday s llall aeds o)
it a4 jall g Adapuad) Lo ) 55 Gliiall Sl
elsill ade o) e gl s Jleal)

agdll 5 4d padl) - aladl) cila i

1- o Gl e ()38 (ke Gruanige dlac)
sl dardl s anaailly Csudadl aladiul o (34l
2- iyl g dnsaiall (3l g il gladll e oyl
dauilia il ) J g 50

3= Jsall calisal 5 dpallall Cliial sall (i€ pe Jalall
4o SlaleaV) Jalan s A0 ¢ oY Cila g )l 245
b ks

Al Hal) salall Calaal

il 5 bl il il 9

i sall 3 Al B e o i Aaslad b 5338 (o pudal) ol iae

Sl Lo doadil s
https://youtu.be/F_zgHo-T8mg
oorall 4 10
oy . ) Al il j3a )
sl Aiyh | el 4l & o gall gfiBan i | el | e
.. . . 1. |Fasteners ( screw — plad Gl Aa (384
o] asde | e Gl washer —nut) BB 6 :
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. . Shaft
' Lﬁfﬂ e Guhi | Generator(cylinder —  |LO# 3,4.6 and 7 6 2
i gear —thread-wrench)
- QB . - a
BB e Gubki | Spur Gear & Groove fjﬁd\ PR S 6 3
DJJ‘Aﬁ E\i ﬁ:; e Gubi |Retaining Rings LO#1,2.10 and 11 6 4
e .
DR/ g g e e Guki | Keys( 4 types of keys) fj&d\ PR 6 5
Roller Bearings( single 5 il i 3
e/ poyhie | e Gubki | & double)- Plain ?Sjw R 6 6
Bearings ’
DS/ & 5 piac .1y |Drill Bushings(
(sl Caai (el sl O headless & headed) LO# 1-7 6 /
T
Dida/ & 5 e lee Guli  |Seals eh_‘ R 6 8
Dl
. 1. |Springs( compression |alai il jha (38
Rl g5 e e s ,extension Dl 6 ?
. )Mﬁ Eé{:‘ e Guli | torsion Belleville) ~ |LO# 1,2.10 and 11 6 10
e .
D85/ g 5y e G@ubkd | Shaft Break ‘j:;n PR S 6 11
. . . |Moment of Inertia for |alad s e G2
sl gahe | e B steal shapes (nine types) | il 6 12
- éﬁfjm‘ e ubkd | Shaft Calculations LO#3,4.6 and 7 6 13
= /} fgﬁ‘ ‘| e Guls | Deflection Line LO# 5,8 and 10 6 14
¢l .
DA/ g g pa e ubki |Bearing Calculation ‘j:;n RN 6 15

Bl SRy il Jin clllal g ISl el 585 1o 100 G Rl 2359) il 11
G el g &y paill g Ay el 5 4 sl

L) g3 alatl) ¢ j3a égi’:;‘ (Zfﬁ;\) "‘d’/;”‘ sl 3141 i) Ak
LO#1,2.10 and 11 4,10 10% (10) 2 8 jal Ol LA (5SS
LO#3,4.6 and 7 213 | 10%(10) | 2 il s i oS5 o
— S | 10%(10) | 1| i pashe | s
LO# 5.8 and 10 14 | 10%@10) | 1 i i S5
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LO# 1-7 7 10% (10) | 2hr | bt Ciai glaiel | alis i
K GEOL PV 16 50%(50) | 2hr | el glaie) | el a

100% £ saxdl

u.ug).ﬁ]\} e&xﬂ\ )JLAA 12

1-Engineering Design and Graphics with
Mechanical Desktop 5.0 (book)

(S5 ) HngiallYiu stlaall 5 jiall sl

2-Learning Mechanical Desktop Release
4(book)

3- ASTM standardizes

4-Mechanical Desktop (book)

(aalisesss ) anl yall

daall oyl e

Agalall C Al (pasn Al 3L aal pall g sl
(oot

https://www.autodesk.com/

i V) @) ga ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DAl

A

< 31 Y g ilsall 43 3 (Theory of Machine and Vibrations)

DRl ey 2

MPAC302

L/ Jadl

3

Joudpall Anadl/ Gl s el O Y1 el 2025-2026

—aasll 138 dlae] &)l

4

1/10/2025

Falid) ) pomal) JISE

5

Hida M:U.L-.u Q\).Ua\;.q; S

() Slas gl aae / (ASI) Al jal) cilelud) dae

.6

120 Josificls (SWL) / 4 <las s ECTS

a=Y): Yasir Mohamed Hasan Mohamed Ridha

9 AN 3 : yaser0086@gmail.com

ol Cala)

«axgl): To identify and enumerate different
link based mechanisms with basic
understanding of motion.

To understand and illustrate various power
transmission mechanisms using suitable
method.

The knowledge of this subject is very
essential for an engineer in designing the
various parts of a machine.

Vibration analysis is a process of looking for
anomalies and monitoring change from the
established vibration signature of a system.
The vibration of any object in motion is
characterized by variations of amplitude,
intensity, and frequency.

Vibration is highly applicable for
investigating the operational conditions and
status of rotating machinery and structures.
Vibrations can be represented in different
forms, including displacement, velocity and
acceleration.

alail) el Aa: Upon completion of the course,
students should be able to:

Balance the rotating masses to reduce (or
even eliminating) the unbalanced forces and
couples in a mechanical system.

Learn and understand how the motion can be
transmitted by two or more toothed wheels.

Al Hal) alall Calaal

100




Learn that there are many types of governors
and the main function of a governor is to
regulate the mean speed of an engine within
certain limits, when there are variations in the
load.

The student will learn how the belts or ropes
are used to transmit power from one shaft to
another by means of pulleys which rotate at
the same speed or at different speeds.

Learn to calculate the braking torque for
different types of brake, and learn how to
dealing with the braking of a vehicle.

Learn general information about the cam, and
also learn the type of motion of follower.
Understand the engineering principles in
mechanical system to identify.

Formulate and solve the problem of
mechanical engineering.

Able to find the source of engineering
problems in mechanical system through
research that includes identification,
formulation, analysis, data interpretation
based on engineering principles.

Able to formulate the solution of engineering
problem in mechanical system by
considering economy, safety, environment
and energy conservation.

Analyze mechanical vibration on 1 and 2
degree of freedom system.

Explain basic concept of free body diagram
and vibration mathematics model system.
Formulate movement equation and analyze
vibration respond from undamped and
damped in free and forced excitation with
various excitation.

Ly el Sl il 9

Assessment is based on hand-in assignments, written exam, Quizzes, Practical

\ doasi) i)
testing.
DA 4 10
oy . ) Al il j3a )
anll iyl | Al Ay e & pum pall 5l 3n gl i | el | e
ki Balancing of
) 4y ,kis palas |Rotating Masses alad il Aa (38
Practical / Lab + fda Balancing of a Single  |__al! 8 I
Rotating Mass by a
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Single Mass Rotating in
the Same Plane
Balancing of a Single
Rotating Mass by Two
Masses Rotating in
Different Planes
Balancing of Several
Masses Rotating in the
Same Plane

Analytical Method
Graphical Method
Basic concepts of
vibration

Oscillatory motion.
Harmonic motion.
Periodic motion.
Vibration terminology.
odider Lab 1: How to
balance rotating masses.
Mass — Spring system.

Practical / Lab«
5y ol L)

:LJJL.\B‘).AAIAA

ki Balancing of
Several Masses
Rotating in Different
Planes

Solve Problems.
Second Order
Differential Equations
with Constant
Coefficients.

Solve Problems.
Undamped Free
Vibrations of Single
degree of Freedom
Systems.

Simple Harmonic
Oscillation (Equilibrium
Method).

Angular Oscillations of
Rigid Bodies.

Torsional Oscillation of
Elastic Shafting.

Solve Problems.

dida: Lab 2: How to get
force equilibrium.
Simple and Compound
Pendulums.

LO#1-15
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Practical / Lab

L)LJB)M\AA
+ 83a

ki Classification of
Gears

Spur Gears

Velocity Ratio (Gear
Ratio)

Center to Center
Distance

Gear Trains

Velocity Ratio of
Simple Gear Trains
Velocity Ratio of
Compound Gear Trains
Solve Problems

f3a: Lab 3: Explain
the principle work of
gear and gear train.
Mass Moment of Inertia
Estimation-Part one:
Bifilar Suspension.

alad Gl e (384

Practical / Lab

:LJJL.\B‘).AAIAA

+ sa

ki Epicyclic Gear
Trains

Simple Epicyclic Gear
Trains

Compound Epicyclic
Gear Trains

Energy Methods.
Equivalent Spring
Constants.

Solve Problems.

Jf3a: Lab 4: Explain
the principle work of
governor.

Mass Moment of Inertia
Estimation-Part two:
Auxiliary Mass Method.

plad Cila A (384
BB

Practical / Lab«
3 yuald il LAl

:\i)h.\’&‘)m\;n
+ aida

ki Solved Problems
Damped Free
Vibrations of Single
degree of Freedom
Systems.

Logarithmic
Decrement.

Forced Vibrations of
Undamped Single
Degree of Freedom

LO#1-15
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Systems.

Solve Problems.

o#sa: Lab 5: How plane
surface friction
calculated.

Undamped Forced
Vibration.

Practical / Lab

L)L.\B)AA\A.A

+ s

ki Types of
Governors

Watt Governor

Porter Governor
Equilibrium Method
Instantaneous Center
Method

Solve Problems
Vibrations of Damped
Single Degree of
Freedom Systems.
Forced Angular
Oscillations of Rigid
Bodies.

Solve Problems.

disa: Lab 6: Explain
friction of flat belt.
Transverse Vibration of
a Beam.

plad il 3 (38
DA

Practical / Lab

:LJJL.\B‘).AAIAA

+ 8sa

ki Proell Governor
Hartnell Governor
Solve Problems
Influence of Frequency
Ratio and Damping
Factor on Steady State
Response.

Force Transmission and
Vibration Isolation.
Base Excitation.

Ufisa: Lab 7: How
frictional clutch operate.
Undamped vibration
absorber.

el s j3a (38
DRl

Practical / Lab

:\i)h.\’é‘)m\;n

Types of Belts

Types of

Selection of

Velocity Ratio of
Effect of Belt Thickness

plad il A (38
BB
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on Velocity Ratio

Slip of the Belt
Velocity Ratio of a
Length of Belt

Open Belt

Cross Belt

Ratio of Driving
Tension for Flat Belts
Natural Frequency of
Transverse Vibrations
of Shafts or Beams
Under Different Types
of Loads and End
Conditions.

Natural Frequency of a
Shaft Carrying a Single
Concentrated Load.
Natural Frequency of a
Shaft Carrying a
Uniformly Distributed
Load.

Natural Frequency of
Transverse Vibration of
a System of Several
Loads Attached to the
Same Shatft.

Energy or (Rayleigh's)
Method.

Dunkerley's Method.
Solve Problems.

Practical / Lab

L‘)L.\S‘)AAIA.A

Determination of Angle
of Contact

Open Belt

Cross Belt

Power Transmitted by a
Belt

Centrifugal Tension
(To)

Maximum Tension in
the Belts (Tmax)
Condition for the
Transmission of
Maximum Power
Initial Tension in the
Belt (To)

V — Belt Drive and

plad il A (38
DRl
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Rope Drive
Whirling Speeds or
Critical Speeds.
Solve Problems.

Practical / Lab

:\..J‘)L.\E‘).AALM

Solve Problems
Free Vibrations of
Undamped Systems
with Two Degree of
Freedom.

Solve Problems.

plad Ol e (38
BB

10

Practical / Lab

:\.lh)k.v‘f:‘)mla.a

Types of Brakes
Simple Block or Shoe
Brake

Single Block or Shoe
Brake

Double Block or Shoe
Brake

Band Brake

Simple Band Brake
Differential Band Brake
Free Vibrations of
Damped Systems with
Two Degree of
Freedom.

Solve Problems.

plxi Cila A (385
BB

11

Practical / Lab«
3 yuald il LAl

:LJJL.\B‘).AAIAA

Band and Block Brake
Internal Expanding
Shoe Brake

The Braking of a
Vehicle

Value of Retardation
When the Brakes are
Applied to Rear Wheels
Only

Value of Retardation
When the Brakes are
Applied to Front
Wheels Only

Value of Retardation
When the Brakes are
Applied to All the
Wheels

Solve Problems
Forced Vibrations for
Systems with Two

LO#1-15

12
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Degree of freedom.
Solve Problems.

Practical / Lab

:LJ‘)L.\E‘).AALM

Types of Followers
Nomenclatures for
Profile

Motions of the Follower

Uniform Motion or
Uniform Velocity of a
Follower

Free Torsional
Vibrations of a Three
Rotor System.
Torsional Equivalent
Shaft.

Solve Problems.

plad il 3 (385
Dl

13

Practical / Lab«
Report / Lab

g\.lh)k.v}':‘)mla.a

Simple Harmonic
Motion of Follower
Uniform Acceleration
and Uniform
Retardation

Cam profile
construction

Free Torsional
Vibrations of a Three
Rotor System.
Torsional Equivalent
Shaft.

Solve Problems.

LO#1-7 8

14

Practical / Lab

:LJJL.\B‘).AAIA.A

Solve Problems

alad Gl e (384

. 8
Dl

15

A sal) Claa¥ 5 (asall pianl) Jhe Ll Lo ISl pleall G35 Ao 100 oo Aol o 58) el i 11
G el g &y paill g Ay el 5 4 sl

Aal) g3 alaill 7 Aea é&iﬂ:‘m (a‘-:ﬁ;‘) "“W;’J‘ asiil) 331 pasil) A8
LO# 1-15 2,512 | 10%(10) | 3 | sosmbciis) | s as
— — — — sl (5SS Al
— e | 20% (20) 2 Practical / Lab | (s aniii
LO#1-7 14 | 10%(10) | 1 | Report/Lab | usSas
LO# 1.7 [ 10% (10) | 2hr [l i il | s s
s il ges — [50%(50) | 3hr | el olaiel | elis e

— — 100% £ saxal)
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U’“:.‘Jﬂ\} ?L_'m JJLAAA 12

ol (a5 e

(S5 o) HngiallYiu stlaall 5 jiall i<l

"Theory of Machines", Burasia Publishing
House (PVT.) Ltd, 1988, by Khurmi R. S. and
Gupta J. K.

"Theory of Machines", Laxmi Publications (P)
Ltd, 2004, by Brar J. S. and Bansal R. K.
"Theory of Machines", S. Chand & Company
Ltd, 2005, Khurmi R. S. and Gupta J. K.

(ol M) gl all

ol (ol e

dadall Cadl)ler as A skl aaljall 5 i)
(oooomoa

Jaal 3l e

i Y ol e ¢ Ay SV aad pall
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DRl aul ]
5 ) al)l Jaii) (Heat Transfer)
Al ey 2
MPAC303
all/Jadll 3

Joudpall Anadl/ Gl s el O Y1 el 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

240 Jdicls (SWL) / 8 <laa s ECTS

a=¥1: Dr. Ehan Sabah Shukri (#9380 & 4): ehansabah@yahoo.com

Al Calaal 8

«axgl): To develop students’ fundamental
knowledge into Heat transfer principles.

To describe the physical principles and
evolving technical capabilities of heat
transfer

To explain the heat transfer mechanisms,
conduction, convection, and radiation.

To describe the thermal resistance concept,
conduction through multilayered plane wall,
cylinders and spheres.

To describe the Heat transfer from finned
surfaces, fin equation, fin Efficiency, fin
effectiveness.

To explain the forced and natural convection
heat transfer, boundary layer concepts.

To describe the kinds of heat exchangers,
heat exchangers design methods.

To explain the heat transfer by radiation
basic concepts.

aladll el j3a: Upon completion of the course,
students should be able to:

Use the information of heat transfer
principles.

Identify the heat transfer mechanisms.
Recognize the forced and natural convection
heat transfer.

Recognize the kinds of heat exchangers and
design methods.

Al Hal) alall Calaal
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Recognize the heat transfer by radiation basic
concepts.

Use the heat transfer principles in the
practical applications.

Ll 5 adal) a9

Assessment is based on hand-in assignments, written exam, Case study,
Quizzes, seminars, Practical testing and Online testing.

Lasi) yinY)

DAl A 10

REEEA

Aladll il H3a
A sl

Sle L)

g sy

A8 ldia g Axlia

L)L.\B)AA\A.A

+ s

4% Introduction, Heat
Transfer Mechanisms,
Steady State general
Heat Conduction
equation in Rectangular,
Cylindrica and spherical
Coordinates.

odisar Lab 1:
Calculation of thermal
conductivity

plad il 3 (38
PP

10

A8 L g Axlia

:LJJL.\B‘).AAIA.A
+ Oia

%5 Thermal
Resistance Concept,
Conduction through
Multilayered Plane
Wall, Cylinders and
Spheres.

odisar Lab 2:
Calculation of heat
transfer rate.

plad Cila A (38
BB

10

5zl Ol sl

L‘)L.\S‘)AAIA.A
+ O3a

k% Over all Heat
Transfer Coefficient,
Critical Radius of
Insulation. Thermal
Contact Resistance.
3. Lab 3:
Calculation of thermal
contact resistance

LO #1,2,3,4,5,6

10

A8 )l g Axlia

L‘)L.\S‘)AAIA.A
+ O3a

ki Heat transfer
from finned surfaces,
fin equation, fin
Efficiency, fin
effectiveness

plad Dl 3 (38
BB

10
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ofisa: Lab 4: Heat
transfer in long straight
fins

Slaal g

L)LJB)M\AA

+ s

ki Transient Heat
Conduction, (Lumped
System Analysis) Two-
dimensional Steady
Heat Conduction,
numerical method.
ofida: Lab 5: Estimating
the convection heat
transfer coefficient in
fins

LO#2.3.4.5

10

5zl ) Hlisl

L)L.\B)AA\A.A

+ s

ki Introduction to
Heat Transfer by
Convection, Review to
the Fluid Flow.

#isa: Lab 6: Forced
convection from a
cylinder in a cross flow

LO #1,2,3,4,5,6

10

A8 HLia g Axlia

L)L.\B)AA\A.A

+ s

43 Non-Dimensional
Group Numbers
Analysis, Laminar and
Turbulent flow.

oisa: Lab 7: Free
convection from a
cylinder in free flow

plad il 3 (38
Dl

10

A8 L g Axlia

:\J)LJ’SJ‘A\A.A

+ s

ki External Forced
Convection (on Flat
Plate), Boundary layer
concept, Empirical
Equations

Jf3a: Lab 8: Parallel
flow shell and tube heat
exchanger performance

plad il A (38
Dl

10

48 i 5 Aaslia

L‘)L.\S‘)AAIA.A
+ O3a

ki Internal Forced
Convection (Laminar
and Turbulent Flow),
Empirical Equations.
oise: Lab 9: Counter
flow shell and tube heat
exchanger performance

plad Dl 3 (38
BB

10

5 yuald Ol Hlidl

Lﬁ‘)h‘é‘)mb.‘a

+ s

ki Natural
Convection Heat

LO #1,2,3,4,5,6¢
LO#1,2,3

10

10
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Transfer, Empirical
Equations.

odida: Lab 10: Heat
Transfer by Radiation

A8 Jliie 5 dadlia

2\_\)}::.1'5);4\;4&

Introduction to Heat
Exchangers, Kinds of
Heat Exchangers

plad Ol e (38
BB

10

11

oles dals cculaad

2\_\)}::.1'5);4\;4&

The Overall Heat
Transfer Coefficient,
Fouling Factor, The
Log Mean Temperature
Difference (LMTD)
Method

LO#23.45LO#
1,6

10

12

A8 Jliia s dadlia

L)L.\B)AA\A.A

Effectiveness- NTU
method, Performance
for Different Kinds of
the Heat Exchangers.

alad Gl Ae (384
BB

10

13

5zl ) Hlisl

L)L.\B)AA\A.A

Heat Radiation,
Introduction, Basic
Concepts, Absorptivity,
Reflectivity, and
Transmissivity.

LO #1,2,3,4,5,6

10

14

A8 L g Axlia

:\J)LJ’SJ‘A\A.A

Radiation Heat Transfer
Between Two Black
and Gray Surfaces.

plad Cila A (38
BB

10

15

e e S T S Gt R P S S KN B e PR T
G el g &y paill g Ay el 5 4 sl

Ll g3 bl e é&iﬂ:‘m (a‘fﬁ;‘) "“W;’J‘ sl 314 it A
LO #1,2,3,4,5,6 3,6,10,14 | 20% (20) | 4 | sosemd LA |
LO#2.3.4.5 512 | 10%(10) | 2 il s 5SS
LO#1,6 12 | 10%(10) | 1 s dals (555
LO#1,23 10 | 10% (10) | 2hr | bt chuai laial | galia aus
s il s 16 | 50%(50) | 3hr | el olaiaV) | s s
— — 100% g.saxall
a5 alxill jolias 12
S i3y e (Cm s o) il stiadl 5 5 il
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Yunus C. Cengel,” Heat and Mass Transfer”,
6th Edition, Mc Graw-Hill Education, 2020.

J. P. Holman “Heat Transfer”, 10th Edition, Mc
Graw-Hill Education, 2010.

(aalisesss ) anl yall

igalall COaAl)lgr (asn (Al B2l aal pall g sl

Qi 2l e L

dalall o) e i V) @) ge ¢ Ay g SISV pal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
& il 5 il laglila (Air Conditioning and Refrigeration systems)
DA yey 2
MPAC304
Lndl/Jadl 3

el Al A/ A A el — Jeadl 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a¥): Dr. Isbeyeh Wasmi Maid (5338 &8l wsmysbyh@gmail.com

Al Calaal 8

«iagdl: This topic aims to enable and qualify
the student to know the heating, ventilation,
and air conditioning systems, estimate the
cooling and heating load, identify the pipe
and duct design, select fans and pumps, etc.,
and estimate the refrigeration load of the
food storage stores and diseases that affect
food products during the storage period.
aladll ila jaa: Course Outcomes:

To apply the knowledge of mathematics,
science, and engineering fundamentals

To model refrigeration and air conditioning
engineering.

2. To study the design procedures of cooling
load, heating load, duct design, piping
design, food preservation and food
microbiology diseases.

To study the design of cold store
refrigeration load.

5. To know the software that related to the
subject.

Al Hal) salall Calaal

La) 5 adal) Sl il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to
the students.

gl i)
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DAl A 10

REEEA

Sle L)

g suaY)

DA/ g e

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Site survey of air-
conditioned space,
relation between heat
gain and cooling load.
Inside and outside
design conditions, for
winter & summer,
heating load calculation
(heat loss from
windows, doors, walls,
roof, floor, base of
building, ventilation (air
change method, air
required for each
person, air volume per
unit area,) infiltration
(crack method) total
heating load.

iaa; Case study for
cooling load estimation,
each student will select
a house map and
achieving the cooling
load for the given house

plxi Cila A (38
BB

10

Mt/ & 5 piac
cilaal s

:LJJL.\B‘).AAIAA

+ 8sa

ki Cooling load (
radiation glasses,
conduction heat transfer
through walls, roof,
glasses using equivalent
temperature deference,)
iaa; Case study for
cooling load estimation,
each student will select
a house map and
achieving the cooling
load for the given house

LO#3,4

10

Mt/ & g phac
5zl Ol sl

L‘)L.\S‘)AAIA.A

+ s

ki Heat transfer
through part ions,
people’s heat generated,
people metabolic rate,
lighting heat, motors &
equipment, ventilation

LO#1,2,3,4,5

10

115




and infiltration load.
s Case study for
cooling load estimation,
each student will select
a house map and
achieving the cooling
load for the given house

MR/ & g pia

L)L.\B)AA\A.A

+ s

53 Room total load,
zone load, building
load, bypass factor,
cooling coil
temperature.

fisa: Case study for
heating load estimation,
each student will select
a house map and
achieving the cooling
load for the given house

plad il 3 (38
Dl

10

Mt/ g 5 e

:\.lh)k.v‘f:‘)mla.a

+ 8sa

ki Heating load
estimation, outdoor
load, indoor load,
ventilation and
infiltration load.

fisar Case study for
heating load estimation,
each student will select
a house map and
achieving the cooling
load for the given house

plxi Cila A (38
BB

10

Mt/ g 5 e

:\J)LJ’SJ‘A\A.A
+ 03

&bk Alir ducting (
pressure loses in
straight duct, duct
fittings ( sudden
enlargement &
contraction, branches,
bends, ....etc)

_isse: Depending on the
cooling and heating
load, the student design
the duct system to the
house

plad il A (38
DRl

10

A/ g g pac
5_ymad Ol Ll
,Jma Caal yladial

:\i)h.\’é‘)m\;n
Y

%1 Duct design,
methods of design,
equal friction method,
balancing of duct

LO#1,2,3,4,5¢LO

#12,3,4

10
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system.

iaa: Depending on the
cooling and heating
load, the student design
the duct system to the
house

DR/ g piac
sl s

L)L.\B)AA\A.A

+ s

ki Fans (type,
selection, performance
of centrifugal, laws)
room air distribution,
selection of supply &
return air opening,
diffusers, grilles, return
grilles.)

_#aa: Design the duct
system for the building
and select the fan for
the duct system.
Finding the operating
point, power
consumption and
pressure loss of the fan.

LO#3,4

10

Mt/ g 5 e

:LJJL.\B‘).AAIAA

+ sa

b Water piping
design, pressure losses
in straight, and other
links, valves, and
accessories, cooling
water pipes, water pipe
network design.

_dias: Design the piping
system for the heating
load of the house

plad Cils A (384
DRl

10

Mt/ & g phac
5 gl Ol Ll
BBt

:\i)h.\’é‘)m\;n
+ 03

ki Pumps (
performance, types,
pump selections, design
of water distribution
system , design of
expansion tank)

isa: Select the
pumping system,
system and finding the
operating point, power
consumption and
pressure loss of the
pumps.

LO#1,2,3,4,5¢LO

#3,4,5

10

10
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Hide/ & 5 e

:\.J‘)L.\E‘).AALM

+ nsa

ki Food thermal
properties, water
contain, primary
freezing point, ice
fraction, density,
specific heat.
Freezing and
nonfreezing foods,
thermal conductivity,
parallel method,
respiration heat, heat
transfer coefficient of
surface.

oisa: Perform a
calculation for the
freezing time of the
food

plad Ol i (38
BB

10

11

Jae/ g 5 pia

L)L.\B)AA\A.A

+ s

4% Time of Food
cooling and freezing.
Estimation of Food
cooling Time depending
on dimensionless heat
transfer coefficient,
method of freezing
estimation.

5 Perform the
refrigeration load for a
given cold store

plad il 3 (38
Dl

10

12

Hida/ & g e

:LJJL.\B‘).AAIAA

+ s

ki Blank Equation
for freezing time
estimation.
Refrigeration and the
food deceases,
biological deceases
sources, microbes
growth, critical growth
requirement of
microbes, control of
microbes growth,
HACCP method.
iisa: Perform the
refrigeration load for a
given cold store

plad Cila A (38
BB

10

13

DA/ g g e

Lﬁ‘)h‘é‘)mb.‘a

+ s

ki Thermal load of
transportation, air

plad Ola j3a (384
DRl

10

14
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filtration, equipment,
safety factor, total ref.
load, principle of
freezing storage design,
volume calculation,
design of the storage
construction, storage
requirement,

_#isa: Estimation the
freezing load of the cold
store

DR/ 5 peiac
el laiay)

L)L.\B)AA\A.A

+ s

ki Methods of
construction, space
requirement, treatment
of air and vapor
infiltration from cracks,
floor structure,
preparing of the roof,
water derange, Freezing
systems, fan coil unit,
valve selection, vale
position, system design,
Refrigerators.

5 Estimation the
freezing load of the cold
store

15

Mt/ g 5 e

:LJJL.\B‘).AAIA.A

Preparatory week
before the final Exam

plad Cils A (384

BB

10

16

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
Fl.L e 5 4y il 5 4 el 5 455880

Ll g3 alail) 7 i é&iﬂ‘:;‘ (a‘fﬁ;‘) '“W;”‘ sl 314 L) 4
LO#1,2, 34,5 37,00 | 10% (10) | 5 | sosmdcilid) | s s
LO#3, 4 2.8 | 10%(10) | 2 il s i oS5 ol
— Seie | 10%(10) | 1T | 8 posie | oS
LO#3,4,5 10 | 10%10) | 1 s i oS5 o
LO#1234 7 10% (10) | 2hr | bt cial glaie) | lia s
o yad gaen 15 | 50%(50) | 2hr | ool olaiel) | s e

— — 100% £ gaxall
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L}“:“)ﬂ\} ?L_'m JJLAAA 12

Carrier Handbook

ASHRAE — Fundamental

Stanford III, Herbert W., and Adam F. Spach.
Analysis and Design of Heating, Ventilating,
and Air-Conditioning Systems. CRC Press,
2019.

Wijeysundera, Nihal E. Principles of Heating,
Ventilation and Air Conditioning with Worked
Examples. World Scientific, 2015.

Berk, Zeki. Food process engineering and
technology. Academic press, 2018.

(S5 ) HngiallYiu stlaall 5 jiall sl

Stanford III, Herbert W., and Adam F. Spach.
Analysis and Design of Heating, Ventilating,
and Air-Conditioning Systems. CRC Press,
2019.

Wijeysundera, Nihal E. Principles of Heating,
Ventilation and Air Conditioning with Worked
Examples. World Scientific, 2015.

Berk, Zeki. Food process engineering and
technology. Academic press, 2018.

(3aall)ius I gl all

daall oyl e

dadall Cadl)ler as A skl aal el s i)
(ool

Jall oyl e

i V) @8 ge ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
(Ssal) avaalll (Mechanical Design)
oA 3ey 2
MPAC305
Lndl/Jadl 3

Joudpall Anadl/ Gl s el O Y1 el 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

180 Jusb/iclu (SWL) / 5 <las s ECTS

a¥): Yasir Mohamed Hasan Mohamed Ridha (958! & »); yaser0086@gmail.com

Al Calaal 8

«dagll: Learning the design process of
mechanical components, for different design
considerations, such like strength, stiffness,
and stability.

Transfer real life mechanical systems to
analytical models and analyze them and deal
with design codes and standards.

To be able to solve open-ended design
problems, cope with decision making and
satisfy competing objectives.

Use and integrate the fundamentals studied
previously towards the goal of analyzing and
designing mechanical components to achieve
satisfactory levels of safety and life.

To improve competence in multi-axis stress
analysis.

To obtain a knowledge in the use of the
proper failure theories under steady and
variable loadings.

To develop the design skills of mechanical
components under steady and variable
loadings.

al2il) cla Aw: Upon completion of the course,
students should be able to:

Apply basic design principles applicable to
components as listed in the core content.
Conceptualise, design and calculate simple
stresses in mechanical components.

Al Hal) alall Calaal
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Design and calculate working stress and
factor of safety in mechanical components.
Design and calculate stresses in composite
bars and thermal stresses in mechanical
components.

Perform relevant and applicable calculations
for torsional and bending stresses in
mechanical components.

Identify the principal stresses and principal
planes in mechanical components.

Apply theories of failure to achieve
satisfactory levels of safety for mechanical
components.

Design and calculate variable stresses and
stress concentration in mechanical
components.

Perform relevant and applicable calculations
to design the shatft.

Perform relevant and applicable calculations
to design the keys, splines and couplings.
Perform relevant and applicable calculations
to design the riveted joints.

Perform relevant and applicable calculations
to design the welded joints.

Perform relevant and applicable calculations
to design the pressure vessels.

Perform relevant and applicable calculations
to design the power screws.

il 5 aalaill il il 9

Assessment is based on hand-in assignments, Written exam, Quizzes, Tutorial,

. Laadi) iy
Seminars, Reports. >
oAl 4 10
ot e . ) eh:d\ Ala Ra el
(’:\M‘AN"JL (Ja_d\‘\s:\)b t)mﬂ‘J\ahﬁ\?u\ L | Sle ) g;.m‘)]\
ki Design
5 e consideration, Design . L
ie ta s A k38 palaa | T e SEiEN 3
4S Hliia g dnlia )f 7= principle, Material ej::; RIS 6 1
- Strength and Stiffness 7
_#ida: No Lab.
e e P Simple Stresses in alad Gl Re (384
A4S HLiagdmlia | 44 5 ypalsa .
T 2R Machine Parts DA 6 2
§ b jLia) | A ais poalan Working Stress and LO #1-13 6 3
Factor of Safety
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Stresses in Composite
[BHEEEIEN 4,,ki5 yalas |Bars and Thermal LO# 10,12 6 4
Stresses
Torsional and Bending . C
e a . . : . S EN L
A8 ey dalia | 4y k3% pnlas (Stresses in Machine A;:; el 6 5
Parts ¥
AS e el | A lais ponlan Pr@nc@pal Stresses and eLu Gl he G 6 6
Principal Planes BB
B ymal Gl il
olial cclialy | 4 ka5 pslas | Theories of Failure LO#1-13- LO # 6 7
Lsd s 5,12¢ LO # 1-7
Variable Stresses in ol yaa 3
A8 jlhesdaia | 4y k3% palas [Machine Parts and il RIS 6 8
Stress Concentration 2
B_mal &l JLadl) | 4 ki s jalse |Design of Shafts LO #1-13 6 9
3 L dalie | S ylais pnlas Design of keys, Splines (Ju Gla e 82 6 10
and Couplings DRl
il ddls 4,k 3 palas |Riveted Joints LO# 10,12 6 11
e s e . . . 5 Cla yha 38
A jLiegdalia | 4 lai3 palas |Welded joints (j::: S 6 12
b mad il jlgdl) | 4y ki ualas |Pressure Vessels LO #1-13 6 13
e i a . . 3l yha 88
S Lo gdadlia | 4y ki3 yalsa [Power Screws ‘j::; el e 6 14
e e e e v Preparatory week el s jia (38
a8 i Uie 3 yalaa .
St LoRiE e before the final Exam | __al! 6 15

Bl SUSIYL nll pianl Jin cllal g ISl el 585 1= 100 G Rl 2353) il 11

. el 5 Ay paill g 4yl 5 4y g8l

Ll g3 alail) 7 i égii‘:; (Sjﬁ\) ""W;M sl 314 L) 48

LO #1-13 3,79,13 | 20% (20) 4 B_ypald O L (R 9SS s

LO#5,12 7 10% (10) | 1 il s i oS5 ol

LO#10,12 411 | 10%(10) | 2 il dils i oS5 o

LO#1-7 7 10% (10) 2hr | el chal Glatal| el s

o i) psan 16 | 50%(50) | 3hr | el gaiaVl | i s
— — 100% £ el

o 5 pladll jolias 12
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A Textbook of Machine Design by

O ) daagiall)ds slaall 3 5 jaal) il
R.S.KHURMI AND J.K.GUPTA (329 Ol Sl oAl

Shigley's Mechanical Engineering Design
(McGraw-Hill Series in Mechanical (Ll Jl aal yall
Engineering) 10th Edition

dadall Cadl)ler as A sala) aal el i)

Jdall sty e ol

https://www.coursera.org/learn/machine-

s 11 i) A8) e ¢ i g yKIV) sl sl
design] Cai Y] a8l ga ¢ A S aal yal
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DRl aul ]
iugil) cila gliia 4ilwa (Maintenance of Air Conditioning systems)
DA yey 2
MPAC307
Lndl/Jadl 3

)l Al G Ala a8 Sl 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a=¥1: Dr. Louay Abd Al Azez Mahdi s AY) &,4d): louay.a.mahdi@uoturath.edu.iq

ol Calaal 8

«iagdl: study the maintenance of all types of
refrigeration system.

Introducing students to all the basic topics of
this course, the theoretical side and the
practical side.

Introduces theories and operations of heating
and air conditioning system. Includes service,
testing and repair of air conditioning,
ventilation, and heater and engine cooling
systems

al2il) cla Aw: Describe the Refrigeration and
Air Conditioning system and the principle of
work inside Refrigeration and Air
Conditioning workshop

The student can General Safety Practices and
getting to know theTools and equipment,
Refrigeration and air conditioning systems
strategies.

Diagnose air conditioning and heating
failures and make the required repairs.

the student have ability to Refrigeration and
air conditioning equipment installation,
Inspection and welding of pipes , vacuum
and charge, installation problems.

The student able to troubleshoot for central
air conditioning systems, Refrigeration and
Oil Chemistry and Management—Recovery,
Recycling, Reclaiming, and Retrofitting

Al Hal) alall Calaal
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Study the Mechanical and Electrical
troubleshooting of Refrigeration and air
conditioning system and water chillers
Study the Conventional air conditioning
system (mechanical and electrical
components, features, installation,
connection, commissioning, maintenance,

and control.

Study the Compressors (types, applications,
maintenance, assembly and dis assembly, test

and commissioning).

Study the Evaporators ,Condensers,
Expansion devices and air washer (types,
applications, maintenance, assembly and dis
assembly, test and commissioning).

Study Cooling tower (types, applications,
maintenance, assembly and dis assembly, test

and commissioning).

Pumps (types, applications, maintenance,
assembly and dis assembly, test and
commissioning).

Refrigeration and air conditioning
components cleaning by using chemical

materials.

il 5 bl il il 9

Assessment is based on hand-in assignments, written exams, Quizzes, reports,

Practical testing ,and Online testing.

Al i)

Dl A 10

bl 3 Lo

t)mﬂ‘J\ﬁhﬁ\?u\

Aladll il Hia
iy lladl

Cile L) g;,m‘)]\

A8 )l g Axlia

L‘)L.\S‘)AAIA.A
+ O3a

ki General Safety
Practices, Tools and
equipment,
Refrigeration and air
conditioning systems
strategies. Refrigeration
and air conditioning
equipment classification
(types, applications,
maintenance, control,
mechanical and
electrical parts).Test
and commissioning
Refrigeration and air
conditioning equipment.

plad Ola j3a (38

BB

10 1
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#isa; Dismantling the
commercial system
knew the basic parts
and accessories and
isolate each part of it for
other parts.

A8 Jliia s dadia

:\..J‘)L.\E‘).AALM

+ fsa

ki Refrigeration and
air conditioning
equipment installation,
tubing, welding, leak
disa; Repair
compressor through the
dismantling of
reciprocating
compressor semi —
hermetic of commercial
system

plad Ol i (38
BB

10

cilaal

:\J)LJ’SJ‘A\A.A
+ 83

ki types of
installation, mechanical
and electrical
connections, piping,
Appropriate places
selection, piping’s and
insulations assembly,
air purge, vacuum and
charge, installation
problems

odaa identify the parts
and functions and the
method of examination
and then gathered and
examined parts of the
compressor and take all
measures in order to
examine the operation
and performance.

alad Gl e (384

10

A8 L g Axlia

:\i)h.\’é‘)m\;n

+ s

45 Mollier’s charts
(drawing, point’s
determination,
troubleshooting for
central air conditioning
systems, Refrigeration
and Oil Chemistry and
Management—
Recovery, Recycling,

plad il A (38
DRl

10
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Reclaiming, and
Retrofitting

8. Maintenance of
air-cooled condenser
system for commercial
and examination of the
leak and treatment.
Cleaning the inside and
outside and sweep the
fins also work includes
everything related to the
fans for the condenser.
Maintenance of water-
cooled condenser
system for commercial
and examination of the
leak and treatment.
Cleaning of the interior
and exterior work
includes mechanical
and chemical cleaning,
as well as the pump and
piping for the condenser

5 yuad Ol Hlidl
<l

:LJJL.\B‘).AAIAA

+ 8sa

ki Mechanical
troubleshooting study of
Refrigeration and air
conditioning system and
water chillers.

_fisa: Maintenance -
evaporator system for
commercial and leakage
of examination and
treatment. Cleaning of
the inside and outside
and sweep the fins also
work includes
everything related to the
fans for the evaporator

plad Cila A (38
BB

10

A8 )l g Axlia

L‘)L.\S‘)AAIA.A

+ s

% Electrical
troubleshooting study of
Refrigeration and air
conditioning system and
water chillers.

dsse: Dismantling
expansion valve (used

plad Dl i (38
BB

10
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for different types of
commercial systems)
and checked and

calibrated and cleaned.

Ohaial ilial
"E.. . < 3

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Conventional air
condition system
(mechanical and
electrical components,
features, installation,
connection,
commissioning,
maintenance, and
control.

3% Maintenance of
electrical accessories
for commercial and test
it (power and control
circuit.

Connect the electrical
connections of the
power and control
circuits and test the
connections.

plxi Cila A (385
BB

10

:LJJL.\B‘).AAIAA

+ 8sa

ki Compressors
(types, applications,
maintenance, assembly
and dis assembly, test
and commissioning).
fida: Conduct a process
of checking the leak and
add oil and make the
process of charging and
discharging of the gas
by using modern
equipment not impact
on the environment.
Checking the final
inspection of the system
and the first to hold the
operation of the system
to ensure the safety of
the electrical and
mechanical connection.

plad il i (385
BB

10

A8 L g Axlia

Lﬁ‘)h‘é‘)mb.‘a

+ s

ki Evaporators and
air washer (types,

plad Ola j3a (384
DRl

10
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applications,
maintenance, assembly
and dis assembly, test
and commissioning).
8. Maintenance of
mechanical and
electrical axial fans and
Accessories.
Maintenance of
mechanical and
electrical centrifugal
fans and Accessories.

cilaal

L)L.\B)AA\A.A

+ s

ki Condensers
(types, applications,
maintenance, assembly
and dis assembly, test
and commissioning).
ida: Maintenance of
water pumps (the
dismantling of the pump
and the maintenance of
internal parts and then
assembled) adjust the
straightness of the pump
and the electric motor.

alad Gl Ae (384
BB

10

10

3 yual il jLia)

:\J‘)L.\’S)m\;.o

+ s

ki Cooling tower
(types, applications,
maintenance, assembly
and dis assembly, test
and commissioning).
_#da: Maintenance of
all extensions of piping
system (disassembly of
the different types of
valves to get to know
their parts and re-
assembled and tested)
and examined and
operated.

plad il A (38
Dl

10

11

A8 )l g Axlia

L‘)L.\S‘)AAIA.A
+ O3a

ki Expansion
devices (types,
applications,
maintenance, assembly
and dis assembly, test
and commissioning).

plad Dl 3 (38
BB

10

12
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_#ide: Maintenance of
air handling unit
through the dismantling
of parts and inspection
and lubrication and then
re- connect and
straighter transmission
belt and pulleys.

ao B palas
g il | RS
+ fsa

ki Fans (types,
applications,
maintenance, assembly
and dis assembly, test
and commissioning).
fida: Maintenance of
cooling tower (fans —
ball bearing- tank-
nozzles-piping-pill and
straighter transmission
belt and pulleys).

e
ol s e i 10

. 1
BB 3

- DR .lA.A
A4S L 5 Al 47!)1:”).@
+ s

ki Pumps (types,
applications,
maintenance, assembly
and dis assembly, test
and commissioning).
_dide: Maintenance of
an air vehicle air
conditioner and
includes cleaning -
Maintenance —
components vacuum
and churching with
modern equipment that
do not adversely affect
the environment.

alad Gl e (384

. 10 14
Dl

- .o .5 . IA.A
el plasey) | R
- + 2

ki Refrigeration and
air conditioning
components cleaning by
using chemical
materials.

fiaar operating and
inspection the vehicle
air conditioner system.

plad Ola j3a (38

. 10 15
BB

Lol ALY 5 oo gall raaill i lldal) Ley alSall aleal) 385 e 100 ¢ da ol ) 58) _dall ansi 11

gl e 5 4y il 5 4 el 5 45580
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. e . & gaul aosh Lall/axd) re r

dlall g3 alail) 7 Aa GGty (&%Jm) s il B)a) i) 4
— 5,11 | 10% (10) | 2 | sosad il lidl | s as
— ST 0% oy | chal oSS
— — — — | s | s
— 8,13 | 10%(10) | 2 I S5
- 7 20% (20) | 2hr | lead i glaial | el s
— 15 50%(50) | 3hr | el glai¥l | el s

100% £ anall

a5 pladll jalias 12

Refrigeration and air conditioning Technology

(a5 o) el stlaall 5 jial) i)

Modern refrigeration and air conditioning
maintenance

(3aall)iuus I gl yall

Jaal 3l e

dadall Cadl)ler as A skl aal el s i)
(ool

Jall (ol e

i Y adl e ¢ Ay S aal )
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
3 430<8) 431 (English 3)
DA ey 2
MPAC308
all/Jadll 3

)l Al G Ala a8 Sl 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

90 Juai/aclu (SWL) / 3 las s ECTS

a=¥): Dr. Omar Muwafag Mohammed Ali  #9N) &4 oma.aldabagh1971@gmail.com

Al Calaal 8

«axgl): The goal is to study English language
and gain knowledge of it as benefit engineers
in general, and to develop speaking skills and
understand its basic rules taking the way to
the acquisition of the ability to use technical
key words in their work and the capability of
communicating with other engineers
correctly

alaill cla jia: Developing speaking skills and
understanding its basic rules to take the way
to the acquisition of the ability to use
technical keywords in their work and the
capability of communicating with other
engineers correctly .

Al Hal) saladl Calaal

il 5 bl il il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

; - - : o Laasi) yiY)
achieved through classes, interactive tutorials and by considering type of >
simple experiments involving some sampling activities that are interesting to
the students.

oAl 4 10
o : . il Gl 3 .
o) 48y L aleil) 45, ) & s sall 5l 5aa gl bl N J‘T clell | & s
. . e IA - - a
AS ey el | A s pnlan Revision, Vocabglary elu Gila A (385 3 1
and comprehension DRl
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Phrasal verbs,
Sl 45,k 3 palas |vocabulary and LO#3,4,6and 7 3 2
comprehension
e e e P . Academic writing (1), |l Gls Aa @
as HLia i 4 3 palaa ’ .
ey i 2B introduction DRl 3 3
English words with
AS Lfegdadie | A ylis punlas |MOTE than one meaning, eLu Gl e (389 3 4
vocabulary and Dl
comprehension
Present tenses,
5 ymal ) JLad) | 4y k38 palss [vocabulary and LO#1,2,10and 11 3 5
comprehension
3 L dalie | S ylais pnlas Past tenses, Vocqbulary (Ju Gl A (385 3 6
and comprehension DRl
Future tenses,
(shad Cuai (latal | 4y k35 palss [vocabulary and LO#1-7 3 7
comprehension
Types of Essays, 5 e ia nd
A8 Lok g Aaglia | 4y k05 palas |vocabulary and é::; el 3 8
comprehension 7
Punctuation, passive C e e
ce 1s s . i ’ Sl 3
A Jliegdalia | &y ki3 palaa |voice, vocabulary and é::; el 3 9
comprehension ¥
Writing technical e-
Bmal ) JLadl) | 4 ki s palsse (mails, vocabulary and  |{LO #1,2, 10 and 11 3 10
comprehension
AS L Adie | Ay ylai 5 punlae Acgflemic writing (1), (Ju Gl 2 8 3 11
writing a paragraph PR
Technical English (2),
Sl 4 kais yalaa |keywords, vocabulary |[LO#3, 4, 6 and 7 3 12
and comprehension
BB 45 ha3 % yalas | Grammar revisions LO#5,8and 10 3 13
A8 JLiagdmilia | &y kais palas |General Revision Zj::; el e 3 14
A4S jliasdadlia | 4 ki3 yialse |Final Exam f::\ R 3 15

Lyl ULy oa ) piaall Fie Ul Lo IS el 385 ol 100 00 22l g59) el et 11
G el g &y paill g Ay el 5 4 sl

Aal) o3 alail) 7z A

£ souil il
aEaiay) | (daL)

Aall/dand)

[]

asl) 31

?g,,ﬁﬂ\a.‘é
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LO#1,2, 10 and 11 510 | 10%(10) | 2 Bopal LSRN | oS s

LO#3,4,6and 7 2,12 | 10%(10) | 2 clal s (5SS

LO#5, 8 and 10 13 10% (10) 1 B (5SS

LO# 1-7 7 20% (10) | 2hr | bt ciaiglaie | abis o

o il maea 16 50% (50) | 2hr | el gaiell | el e
— — 100% £ saxall

u.ug).ﬁ]\} e&xﬂ\ )JLAA 12

Headway plus for intermediate

(S35 o) el stlaall 5 jial) i)

Any Grammar and comprehension for technical
learning and academic writing text.

Jall (ol e

dadall Cadl)ler as A skl aal el s i)
(ool

daall oyl e

i V) @) ga ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
8 9¢d) iuSS Sl glaia awy (Air Conditioning Systems Drawing)
oA 3ey 2
MPAC309
adl/Jadl) 3

)l Al G Ala a8 Sl 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

i85 g

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

210 Juad/icls (SWL) / 7 Slas s ECTS

a): Wala Karem Khalf A9 58M) &4 eng.walaakareem@gmail.com

Al Calaal 8

«axgl): To enable and qualify the student to
understand the architectural plans and their
sections.

To draw and understand the mechanical
layouts of the ducting network for
ventilation.

To provide the ability to draw the piping
network of the central air conditioning
systems with all the necessary accessories of
valves, fittings and sensors.

To draw the detail drawings of the air
conditioning devices of fan coil units,
chillers, boilers, air handling units, and
cooling towers.

To design VRF systems for selective AC
companies.

To understand the electrical and control
diagrams of the air conditioning systems.
alail) cla Aw: Making site survey and drawing
the architectural plans.

Estimate the cooling load of buildings by
Rule of Thumb method.

Estimate the required ventilation of buildings
by Rule of Thumb method.

Using the Duct Sizer software to design the
ducting network.

Drawing the ducting network by AutoCAD
MEP or Revit software.

Al Hal) alall Calaal
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Selection of chillers, boilers, AHU’s,
package units, fan coils and cooling towers of

deferent brand.

Using the Pipe Sizer software to design the
piping network of the air conditioning

system.

Drawing the piping network by AutoCAD

MEP or Revit software.

Designing the VRV/VREF system by the
selection software of some manufacturer

brands.

Ll 5 adal) a9

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises. This will be achieved

i - : o ; Al i)
through classes, interactive tutorials and by considering some simple real
projects as well as site visiting for finished and ongoing projects.
oAl 4 10
e (,L.:d\ Cila 3
i) 48, yla plaill 48y yla g s sall ) B2 sl anil “ | Gleludl | & g
AS Ll g dalia PIE Making site survey (Au RS 8 1
PP
clal s Draw architectural LO#1-9 3 5
il plans
B_ypald Ol L) it Draw elevation plans |[LO#1,5,8,9 8 3
SERENP i Cooling load estimation |LO # 1-9 8 4
clal g Spec.lfy.the required LO#1.9 2 5
) ventilation
Package units, fan coil . C
ce ta = i . ’ Sl 3
AS Ll g daglia PIEss units and AHUs eh_' IO S 8 6
: Dl
selection
ie ts s e Design ducting network |alad Sla j3a (38
a8 i Lia RO
et i by Duct Sizer DAL 8 7
B_yuald il LAl Drawing ducting LO#1,5,8,9<LO g g
Gl - network #1-9
(sl Cai (el DS Midterm Exam LO#1-9 8 9
Chillers, boilers X .
. . . ) . ) Iy - lé . -
4S8 jlda g Axylia iida cooling towers and ?j::; S 8 10
pumps selection 7
A Lt s delie Design piping system elu Gl 2e G g 1
by Pipe Sizer Al
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8 pal il Ll Drawing the piping LO#1,5,8,9¢LO
Sl ' system #1-9 8 12
8 el Dl LAl . VRV/VRF system LO#1,5,8,9¢LO 2 13
Gl i design and drawing #1-9
Drawing the electrical
il and control diagram of i
= - central air conditioning LO#1-9 8 14
system
. Drawing the electrical
Hlaiay! cclal X -O¢
© a 7 i and control diagram of LLO;iL? S 8 15
« VRV/VREF systems i

Ba sl CGaiaY ] 5 e sal) sl Jie Ul Lew S algall (385 e 100 (o a Ll )y 3) i) ai 1 1
gl D 5 2y pall 5 3 sl 5 4 saill

. e & saud Sosd Lall/aand) v ot o s
dlall gd alall) A GGty (KQJJJ\) s il 31) a0l 459
LO#1,5,8,9 3,8,12,13 5% (8) 4 8 pal sl (5SS
LO#1-9 2’14251’48{12 15 % (12) 8 Sl (5SS
LO#1-9 9 30% (30) 3hr. | el caaiglaia | LlS oy
Gla dall area 15 50% (50) 3 hr. Sl gty (oS
— i 100% &

U“‘:‘Jﬁ‘} elzﬂ\ JJLAA 12

2021 ASHRAE handbook. Fundamentals
Principles of heating, ventilating, and air
conditioning: a textbook with design data based
on the 2021 ASHRAE handbook--Fundamentals
Design manual for heating, ventilation and air
conditioning with coordinated standard details:
Lee Kendrick, Julian C. Gonzalez,1986

(Lan 5 o) Angiall)ds gllaall 5 ) jaal) sl

Jdall 8oyl e (a5l gl al)
A S ) s |y sl

Jaal S als e daalall u)a.a]\)\.@q (a5 gf“ il &‘JAJ 5
’ (ool
Jalall ol e i N adl e ¢ Ay S aal jal)

138




139



J‘)AA”&J.AAJCJ}AJ

DRl aul ]
43 9 A< g Ay <Y Awaigh (Electrical and Electronic Engineering)
DA yey 2
MPAC311
Aull/Juadll 3

)l Al G Ala a8 Sl 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

150 Juad/icls (SWL) / 5 Slas s ECTS

a=¥): Thamir Mosa Ibrahim 548N &,d); kordasy@gmail.com

Al Calaal 8

«axgl): To study the principles of electrical
machines and electronic devices that are
necessary for refrigeration and air

conditioning engineer.

al2il) cla Aw: Upon completion of the course,

students should be able to:
Be able to analyze DC motor

Calculate the current and voltage of Motor

then calculate the Torque

Compare between single phase and three

phase motor

Al Hal) salal) Calaal

Ly el Sl il 9
Assessment is based on hand-in assignments, written exam, Case study, P
i ; ) ) . ; A jiuY)
Quizzes, seminars, Practical testing and Online testing.
oAl 4 10
. . . il Cila A .
i) 48, yla alaill 48y Hla g s sall ) B2 gl anil — ) | Gleludl | & g
45 D.C motors,
construction,
PRI commutator, types of w et a s
. e e . 4 (E0Y i s 2
A4S jlie 5 daylia s =" 1D.C motors eh_, N S 6 1
+ ik N all
isa: Basic wiring
diagram for electrical
measurements
P v ki Starting of D.C e e
- . . a > lao |~ \A ™
4S8 Hliia g dnlia 2B 2= Imotor, starter ‘Ju = s 6 2
+ iida . DA
connection, torque of
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D.C motors

i3a: Test of current,
voltage and solid state
relay

B jmal ) Hlaid)

:\.J‘)L.\E‘).AALM

+ nsa

ki Single phase
induction motor, split-
phase, capacitor-start,
shaded-pole type
88w Start-up
compressor with solid
state relay

LO #1,2,.....10

A8 )l g Aalia

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki 3-phase induction
motor , construction ,
synch. Speed, slip .
s Start-up
compressor with current
relay

plad Gl e (385
BB

5 yuad il LAl

L)L.\B)AA\A.A
+ 83

ki Starting of 3-
phase induction motor,
star-delta method, step
down transformer
#sa: Star delta starter

LO#1,2,.....10

3 yuad 3 L_i\_)Lua\

:\J‘)L.\’S)m\;.o

+ sa

ki Instruments and
measurements,
ammeters, voltmeter,
ohmmeter, kw - h
meters .

s Simulation of
block for refrigerant ,
notice the effects

LO#1,2,.....10

cilal

:\J‘)L.\’S)m\;.o

+ s

ki Contactors,
relays, timers .. Thermal
overload, starter
(contactor +timer)

s Simulation of
valve damage, notice
the effects

LO#38

cilaal

L‘)L.\S‘)AAIA.A
+ O3a

ki Fuse, circuit
breakers, types, choice
disse: Dismantling of
induction motor

LO#38

A8 L g Axlia

L‘)L.\S‘)AAIA.A

+ s

ki Diode, V-1
characteristic, half —

plad Ola j3a (384
DRl
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wave rectifier
s Diode
characteristics

Byl ) Hlaid)

2\_\)}::.1'5);4\;4&
+ 83a

ki Full-wave
rectifier, bridge and
center-top transformer
rectifier

_dda: Diode
characteristics

LO #1,2,.....10

10

2\_\)}::.1'5);4\;4&
+ 8da

ki Transistor,
construction, types
disa; Half wave
rectifier

LO#11

11

Q,.aa Caad el

L)L.\B)AA\A.A

+ s

ki Saturation, active,
break-down region and
cutoff regions

_sida: Full wave
rectifier

LO#1-12

12

A8 ldia g Axlia

g\.lh)k.v}':‘)mla.a
+ da

ki Transistor as
amplifier and Transistor
as electronic switch.
i3a: Full wave
rectifier with filter

plad Cla i B
BB

13

A8 HLia g Axlia

:LJJL.\B‘).AAIA.A
+ A

k% Diac — Traic ,
characteristics
applications with SCR .
3% Diode limiters

alad Sl e (38
DRl

14

38 i 5 Aasbia

:\J)LJ’SJ‘A\A.A
+ yida

ki Operational
amplifier 741.
odaa; Zener diode

plad il 3 (38
Dl

15

Bl SUSIYL nll pianl Jin cllal g ISl el 585 1= 100 G Rl 2353) il 11
Fl.L e 5 4y il 5 & el 5 455880

L) g3 alatl) ¢ j3a é&iﬂ“‘j\n (a‘fjj;‘) '“W;”‘ sl 3141 i) Ak
LO#1,2,.....10 3,5,6,10 | 20% (20) 4 Bl il Ll (ST ani
LO#8 7,8 | 10%(10) | 2 sl s (S5 s
LO#11 11 10% (10) 1 BEEELN S5 g
LO #1-12 12 10% (10) | 2hr | bt Coal glatal | alis i
Cla_aall s 16 50% (50) | 3hr Sl plaiey) | Ll

— — 100% £ saxal)

142




U’“:.‘Jﬂ\} ?L_'m JJLAAA 12

Qi a )y e (Can s o) el i slladll 5 jial) i)

Principle of Dc Motor and types (Laall)ipu )l aal yall
"' - N - ,é - o,

L Ay Aadall ey st (A B3 gl )5 )

? (ool

dalall oyl e i V) @) ge ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
8 9¢d) ciuSS il glaia asaal (Air Conditioning System Design)
oA 3ey 2
MPAC401
adl/Jadl) 3

A Hall dall/ wal Ll s sl J Y deail) 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a=¥): Dr. Omar Muwafag Mohammed Ali  #9N) &4 oma.aldabagh1971@gmail.com

Al Calaal 8

<aagll: Study the type of all types of
refrigeration system.

This course provides information on air
conditioning system design and gives a good
understanding of the techniques, concepts,
and methods of the HVAC system design.
Introduces theories and operations of heating
and air conditioning system. Includes design
of HVAC system

plail) il Awa: 1- Learn how to select the
suitable air terminal device and the indoor air
distribution behavior

2-Study and learn some important concepts
of air distribution such as duct layout, Fan,
AHU, etc.

3-Work on the advanced process in the
HVAC system

4-Learn about the different types of air
conditioning system

5-Learn some rules of piping systems and

Al Hal) salall Calaal

accessories
Al el Sl il 9
Assegsment i§ based on hgnd-in gssignments, written exams, Quizzes, reports, sl Y
Practical testing, and Online testing. T
ol 4 10
Al A5yl | kel iy 5k & sumsall ) a5l ol ‘:’_;i:; cleld) | ¢ sVl
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A8 jLie 5 dailie

:\..J‘)L.\E‘).AALM

+ nsa

ki Air distribution
systems, zoning, Air —
conditioning layout
systems.

i3 Project

plad Ol e (38
BB

10

A8 jLie 5 dailie

:\..J‘)L.\E‘).AALM

Room air distribution,
conditioned room air
distribution systems,
room air distribution
requirements, air outlets
(types) and selection.
Air —handling units,
fan-coil units
(components and
selection), system
resistance in series and
parallel.

plad Ol e (38
BB

10

Slaal g

L)L.\B)AA\A.A

Fans ( types ,designs
,selection ,calculation
and connection)

plad il 3 (384
Dl

10

A8 HLia g Axlia

:LJJL.\B‘).AAIAA

Air filtration (types,
application, selection
and its relations with
conditioned room
function. The noise in
air conditioning
systems. (Sources and
treatments by using
ducts silencers and
plenum), air outlet
selection with
recommended noise.

plad Cila A (38
BB

10

5 gl ) Ll
clal s

:\J)LJ’SJ‘A\A.A

Advanced applications
on psychometric charts.

alad Gl e (384
Dl

10

A8 )l g Axlia

:\i)h.\’é‘)m\;n

Advanced applications
on psychometric charts.

plad Dl 3 (38
BB

10

ol (il
"".. C < 3

L‘)L.\S‘)AAIA.A

Piping’s systems and
accessories (open and
closed system), (two,
three, four pipe system)
comparative study and
design and applications.

plad Dl 3 (38
BB

10
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Bp

L)LJB)M\AA

Evaporative cooling
systems, application and
design of (air cooler,
cooling tower, and air
washers), psychometric
chart. Air conditioning
systems (types and
selection) and its
relation with occupant’s
activities..

plad Ol e (38
BB

10

A8 Hldia g Axlia

:\.lh)k.v‘f:‘)mla.a

All air systems,
features, advantages,
disadvantages,
comparative study with
other systems, and
psychometric chart.

plxi Cila A (385
BB

10

Slaal g

L)L.\B)AA\A.A

Single zone system
(variable volume
constant temperature
and variable
temperature constant
volume), comparative
study (cost and
performance),
psychometric chart.

Al il 2e (384
BB

10

10

3 yual il jLia)

:\J‘)LJ’SJ‘A\A.A

Dual conduit system,
multi zone system
comparative study,
psychometric chart.Air
—water systems (types,
features, advantages,
disadvantages,
comparative study with
other systems,
psychometric chart.

plad Cila A (38
BB

10

11

48 i 5 Aaslia

L‘)L.\S‘)AAIA.A

Induction unit systems
(features, types,
advantages and
disadvantages). All —
water systems,
advantages,
disadvantages,
performance and
applications.

plad il A (38
DRl

10

12
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Al

2\_\)}::.1'5);4\;4&

Fan —coil unit systems
,and primary air and fan
—coil system
(comparative study) Dx
—systems, package
system, and
applications.

plad Cila 3 (385
Dl

10

13

A8 Jliia 5 dadia

2\_\)}::.1'5);4\;4&

Energy conservation in
air conditioning
systems. Heat pump
system for air
conditioning system.

plad Ol e (38
BB

10

14

el eyl

L)L.\B)AA\A.A

Evaluations and
commercial analysis for
air conditioning
systems.

plad Ol e (38
BB

10

15

B gl CUAY 15 (o sl panill Jie lllal) Loy KA algall G35 e 100 ¢oo A3l a3 55) el s 11
g D 5 2y pall 5 3 sl 5 4 50l

. e 0 osh Lall/axad) e o %

dlall gd alail) A iyl (%Jm) s il 31) i) 459
— 5,11 | 10%(10) | 2 | sosalc sl | s o
_ 3°5’73’10’1 10% (10) | 5 lial s 2S5
_ — — — it/ & 5 pie (5SS
— 8,13 | 10%(10) | 2 S (o 5S5 as
— 7 20% (20) | 2hr | lesd Chomi latal | alis a
— 15 50% (50) | 3hr | el glai¥l | el

— — 100% £ saxal

oA 5 pladll jalias 12

I- “REFRIGERATION AND AIR

CONDITIONING “ By RAMESH CHANDRA

ARORA

2-“Heating, Ventilating, and Air Conditioning”
Analysis and Design By Faye C. McQuiston,
Jerald D. Parker, and Jeffrey D. Spitler. Sixth

Edition

(S5 o) gl stlaall 55 jiall sl
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“REFRIGERATION AND AIR

CON.DITIONING” By W. F. Stoecker, and J.

(aalissss Sl aal yall

W. Jones
% ERN - “w o\~ -
Gl i 3y s daalall COlaall)lg pa g S AL aal sl &.\.\S]\
i (ool
Jdall 80,05 e i Y adl e ¢ Ay S aal pal)
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
348l cilasa (Power Plants)
Rl ey 2
MPAC402
adl/Jadl) 3

A Hall dall/ wal Ll s sl J Y deail) 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

180 Juad/icl (SWL) / 6 Slas s ECTS

a=¥1: Dr. Ehan Sabah Shukri (#9380 & 4): ehansabah@yahoo.com

Al Calaal 8

«iagdl: 1- Introduce the student to the basic
processes of power cycles.

2- Identifying the properties of steam from
tables and the processes that take place on the
steam power plants cycle.

3- Learn about the different parts of the
steam power plants and how it working.

4- Learn about the calculation the
performance of each part of the steam power
plants and the accessories.

alail) s Aa: Upon completion of the course, Al Hall Balall Calaa)
students should be able to:

1- The student will be able to complete basic
operations calculations on the steams cycles.
2- The student will be able to understand the
thermal processes.

3- The student will be able to understand all
types of boilers and fuels.

4- The student will be able to understand and
calculate all performance which used in

power plants.
alxill 5 aleil) Slagil iul 9
Assessment i§ based on hand-in gssignments, writtgn exam, Case study, sl Y
Quizzes, seminars, Practical testing and Online testing. T
oAl d 10
Al A5yl | kel iy 5k & sumsall ) a5l ol ‘:’_;i:; cleld) | ¢ sVl
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ki Introduction to
power cycles and main

1€ Lin sy | BRI lae lequations in plai Cila A (38 10
T + fse  |thermodynamics.. DRl
isa: Feed water
treatments .
ki Power Plant
3 Lty Al ks Umbﬁ Steam Cycles, Main eLu Gla e By 10
+ ofise | Cycles. DRl
dida: Fuel .
ki Carnot cycle and
- 2% . IA.A . .
5 b L) 4k »= its efficiency and all LO#1.2.....10 10
+ ks performance.
_#isa: The burner.
. b ki Steam table and . o
ce v s s 5 palaa |7 ) SFLIEN 3
A4S ldie g dxilia 47!)_1? 2= lits calculations. é::; PR S 10
- _#ida: The boiler. 7
ki Ideal Rankine
o s sialas cycle and colocations its
b il | S rmance. LO#1,2,.....10 10
e »isa: The quality
calculation.
4 s wale, |$E Reheat cycle.
b ypal Gl Ll J_L: = _33%: The condense LO#1,2,.....10 10
~ system part 1.
ki Regenerative
4 days wale. |CYCle with open feed
claal s J_L: 227 | water heater. LO#38 10
’ Jiisa: The condense
system part 2.
ki Regenerative
i s wales |CYCle with closed feed
Gl )_J:J 2= |water heater. LO#8 10
e »isa: The efficiency
calculation for cycle.
ki Introduction to
Heat Exchangers,
Theoretical Principles,
A8 Lke 5 adlia Ak wmb-« Parallel Flow H.E., elu LHENGEONE LY 10
+ 8 Counter Flow H.E, BB

Cross Flow H.E, The
Log Mean Temperature
Difference Method, The

150




NTU Method, Shell and
Tubes H.E.,
Condensing,
Evaporation. .

_#ida: The turbine .

3 yuad Ol Hlisl

L)LJB)M\AA

+ s

ki Combustion and
Fuels, Complete and
Incomplete
Combustion, Correct
Air/Fuel Ratio, Access
Air Supplied, Heat
Generation, Boiler
Efficiency, pinch
principle.

_#ida: The efficiency of
the turbine .

LO#1,2,.....10

10

10

L)L.\B)AA\A.A
+ yida

ki Steam Boilers,
Kinds, Burners, Air
Preheated, Preheated
and Superheated,
Combustion and Fuels,
Complete and
Incomplete
Combustion, Correct
Air/Fuel Ratio, Access
Air Supplied, Heat
Generation, Boiler
Efficiency, pinch
principle.

_d5e: Bryton cycle .

LO#11

10

11

’J.\.Aﬁ Caal (yladial

:LJJL.\B‘).AAIAA

+ s

ki Steam Nozzles,
Applications, Steam
Expansion, Discharge,
Velocity of Steam
Through Nozzles,
Values of Critical
Pressure, Diameters of
Throat and Exit for
Maximum.

isa: Efficiency of the
Bryton cycle.

LO#1-12

10

12

A8 L g Axlia

:\i)h.\’é‘)m\;n
Y

ki Steam
Condensers, Kinds,
Direct Contact
Condensers, Surface

plad il A (38
DRl

10

13
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Condenser, Design and
Manufacturing.

daa; Centrifugal pump.

A8 jLie 5 dailie

:*..J‘)L.\E‘).AALM
+ ida

ki Steam Turbines,
The Kinds, Impulse
Turbine, Blades
Efficiency, Reaction
Turbine, Reaction
Ratio, Installation,
Multistage Blades,
disar Axial pump.

plad Ol e (38
BB

10

14

A8 ldia g Axlia

g\dw*)h.s‘)mléﬂ

+ fsa

ki The Pumps,
Kinds of Pumps,
System Characteristics,
Pumps Characteristics,
Matching Pumps to
System Characteristics,
Operation of Pumps in
series and Parallel,
Performance of the
Condensers.
Applications

Uiaa: The effectiveness
of the heat exchanger.

plad Sl e (38
BB

10

15

Bl SR il i clllal g Sl el 58 1o 100 G Rl 2359) il 11
G ol 5 Ay paill g 4yl 5 4y g8l

Ll g3 alal) 7 i é&iﬂ‘:;‘ (a‘fﬁ;‘) '“W;”‘ sl 314 L) 48
LO #1,2,.....10 3,5,6,10 | 20% (20) 4 B_ypald O L (R 9SS s
LO#8 7.8 | 10%(10) | 2 il 2555 s
LO#11 11 10% (10) 1 oilas dals (R 9SS s
LO# 1-12 12 | 10%(10) | 2hr |l comi glatial | s auis
a3l s 16 | 50%(50) | 3hr | el gaiaV) | i s
— — 100% £ gaxal)
a5 alxill jolias 12
Jdall oyl e (D5 o) ngiall)ds slhaall 5 aall il

1-Dr. Rahim K. Jassim “POWER PLANT
ENGINEERING and ECONOMY™2010
2-Nag, P. K., “Power Plant Engineering”,

(a1 anl ol

152




(2002) Tata-McGraw Hill. Higher Education,
2nd edition.

3-Kotas, T. J. (1995) “The Exergy Method of
Thermal Plant Analysis”, reprinted, Malabar,
Florida, USA: Krieger.

Sl By e

dadall CSladler ra i Bl gal el il
(ool

dall (a5 e

i Y ol e ¢ Ay S aal pal)
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
3 qgulal) @iyl (Computer Applications 3)
Rl ey 2
MPAC404
adl/Jadl) 3

Bl Bl N Al Al G Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

150 Juad/icls (SWL) / 5 Slas s ECTS

a¥): Yasir Mohamed Hasan Mohamed Ridha (958! & »); yaser0086@gmail.com

Al Calaal 8

<iagdl: AutoCAD 3d course teaches students
to create basic 2D and 3D drawings using
drawing and editing tools, organizes drawing
objects on solids, basic dimensions, and
prepares plot. This course is designed for
Mechanical Engineers.

alail) cla Aw: AutoCAD 3D certificate goal is
to educate individuals on extra-advanced
functions, the strategy, how to design and
model items in the 3D design software
program, enveloping surface areas, and solids
in visualizing engineering designs.

Al Hal) alal) Calaal

il 5 bl il il 9

The main strategy that will be adopted in this module is to encourage students
participation in the exercises, in the same time refining and expanding their
critical thinking skills. This will be achieved through classes and interactive
tutorials.

Ll i)

Dl A 10

o ol . . k| GH ENGEO .
il 2k | Ak | gpmsal g aan gl e | el | gy

ki Introduction to

AutoCAD -3D,

~ ) A i s pnlas Workspace, .Visual style, i s e 5

A/ & 5 e +ogia 3'd views, view ports, il — 1
i right hand rule, world

coordinate and user

coordinate systems and
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types of coordinate
systems.

3D solids (box, wedge
and cylinder).

diaa; examples on
coordinate systems

DA/ g g plac
sl s

:\.J‘)L.\E‘).AALM

+ nsa

5 3D solids (cone
and tours).

3D solids (sphere and
pyramid).

diaa; examples on box,
wedge and cylinder

LO#3,5

DA/ g5 e

L)L.\B)AA\A.A
+ 83

ki Examples to 3D
solids.

Basic solid editing
(union, subtract and
intersect) with
examples.

Jd5a; examples on cone
and tours

examples on sphere and
pyramid

plad il 3 (385
Dl

Mt/ g 5 e

:LJJL.\B‘).AAIAA

+ 8sa

4 Fillet and chamfer
with applied examples.
3D operations (3d move
and 3d rotate) with
examples.

fisar applied examples
examples on asic solid

editing

plad Cila A (38
BB

R/ & g piac
3 yuad il LAl

:\J‘)LJ’SJ‘A\A.A
+ A

ki 3D operations (3d
align and 3d mirror)
with examples.

3D operations (3d array
and slice) with
examples.

d5ar examples on fillet
and chamfer

examples on 3d move
and 3d rotate

LO#1,2,4

Hida/ g 5 pha

:\i)h.\’&‘)m\;n
+ A

ki More applied
examples.

User coordinate system
( origion, face and

plad Gl Aa (384
Laall

155




objects) with examples.
_dida: examples on 3d
align and 3d mirror
examples on 3d array
and slice

:\..J‘)L.\E‘).AALM

+ nsa

ki User coordinate
system (view, world ,x-
y-z) with examples.
User coordinate system
( z-axis and 3 points)
with examples.

_dda: applied examples
on ucs

LO#1-3

MR/ & g pia

:\.lh)k.v‘f:‘)mla.a
+ da

ki Advanced 3d
commands (extrude and
loft) with examples.

_dda: applied examples
on ucs

plad s A (384

Hida/ & 5 e

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Advanced 3d
commands (revolve,
sweep) with examples.
Advanced 3d
commands (presspull
and section plane) with
examples.

fidar examples on
extrude and loft

plxi Cila A (385
BB

Mt/ & 5 piac
5y il Liial

:LJJL.\B‘).AAIAA

+ sa

ki Advanced solid
editing/face (extrude,
move,rotate and offest).
diaa; examples on
revolve and sweep
presspull and section
plane

LO#1,2,4

10

Hida/ g 5 pha

:\i)h.\’é‘)m\;n
+ A

ki Advanced solid
editing/face (taper,
delete, copy, color,
material, undo and exit).
s examples on
advanced solid
editing/face (extrude,
move, rotate and offset

plad Gl Ae (384
Laall

11

Mt/ & g phac
cilaal s

Lﬁ‘)h‘é‘)mb.‘a

+ s

% Applied
examples.

LO#3,5

12
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Advanced solid
editing/edge (copy and
color).

f5ar Advanced solid
editing/face (taper,
delete, copy, color,
).material, undo and exit

i/ E 5 e
Bt

2\_\)}::.1'5);4\;4&

+ s

ki Advanced solid
editing/body (imprint,
separate, shell, clean
and check).

didar Applied
examples.

LO#1,2m3,4,5

13

Jae/ g 5 pia

g\.lh)k.v}':‘)mla.a
+ da

ki Surface (box,
cone, dome and mesh).
surface (pyramid and
sphere)

disar examples

plxi Cila A (385
BB

14

Hida/ & 5 e

g\.lh)k.v}':‘)mla.a
+ da

ki surface (torus and
wedge) with examples.
Jfisar examples on 3d
surface Surface (box,
cone, dome and mesh)

plxi Cila A (385
BB

15

R/ & g piac
el laiay)

:LJJL.\B‘).AAIA.A

The preparatory week
before the final Exam

S ENSEON| [P EVEN

16

Bl SR il i clllal g Sl el 58 1o 100 G Rl 2359) il 11
G ol 5 Ay paill g 4yl 5 4y g8l

Ll g3 alal) 7 i é&iﬂ‘:;‘ (a‘fﬁ;‘) '“W;”‘ sl 314 L) 48
LO#1,2, 4 510 | 10% (10) | 2 | sommb i ial | Lo i
LO#3,5 2,12 | 10%(10) | 2 il 5SS o
— i | 10%(10) | 1| e g | oS
LO#1,2m3, 4,5 13| 10%(10) | 1 e 55
LO#1-3 7 10% (10) | 2hr | bt cial glaie) | lia s
o yad gaen 16 | 50%(50) | 2hr | ool olaiel) | s e

— — 100% Vo]

a5 pladll il 12

Autocad user manual

(Ciaa 5 O Aungiall )i slladl) 5 5 jiall i€l
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Introduction to AutoCAD 2009

(o a1 gl all

Sl g e

dadall CSladler a Bl gal el il
(ool

ol (ol e

i Y il e ¢ Ay S aal pal)
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
4o linall 4uaigh 3413 (Industrial Engineering Management)
oA 3ey 2
MPAC405
Aull/duadll 3

A Hall dall/ wal Ll s sl J Y deail) 2025-2026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

90 Juai/aclu (SWL) / 3 las s ECTS

aY): Mustafa Khaleel Jdayea (#5480 & 4): Mustafa.khaleel@uoturath.edu.iq

Al Calaal 8

«iagdl: Providing the engineer with
information related to the management of the
industrial unit (productivity) and its structural
composition and finding the optimal solution
using known methods in operations research
and other engineering mathematical methods.
al2il) cla Aw: Achieving the objectives of the
industrial unit with the highest possible
efficiency and maximum profitability and at Al Hall Balall Calaa)
the lowest cost, through the optimal use of
production resources (workers, machines,
and raw materials), maintenance and
warehousing operations, then introducing the
student to the system and economics of
quality control and its functions and the
principles of statistics and probability
distributions.

Ly el Sl il 9

Quizzes and tests throughout the semester to check understanding and
knowledge

Examinations, written, that assess learners' understanding of concepts,
principles, and theories related to Industrial Engineering

Peer evaluation and feedback tools used as part of group projects or reciprocal daal i)
feedback assignments.

Assignments and essays used to assess learners' comprehension of theoretical
concepts.

Presentation and demonstration of acquired knowledge in real-world scenarios.

DAl A 10
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NE RPN

EERA aleill 43, )k & s sall o) sas ) o) g | et )
Introduction of Al s i (3
A jliegdalia | 4 lais yalas |management and adl RSO 2 1
industrial engineering 2
Factors affecting the X .
A Liegdaia | 4y lais palaa [selection of the project (A;:; S 2 2
place ’
Methods of calculating X C
ce ta e e i e . i Sl 3
A Liegdalia | 4y lais palas |transportation costs as es’;:\‘ ol 2 3
an applied case ’
Network diagrams and X .
A8 Jliegdailia | &y kais palaa |their applications in ‘J;: S 2 4
engineering projects 2
§ jumd i JLaa) | Ay s palae Prqductlon lines and (Ju la a3 ) 5
their types BB
Planning and balancing X L
A8 Jliegdmilia | &y ki3 palsa [production lines in the ‘Ju‘_\‘ S 2 6
. . : DRl
industrial unit
Linear programming w et e e
(b Caal (laial | 4 4hai s pmlaa |and its applications in ?3:-‘“\ Sl 2 7
industrial engineering 7
. - - lA . - A
3 Ly dlie | S ylais pnlas Work study and time eh-! Gl A (385 ) ]
study Dl
il A i pnlae Produp‘gon process (Ju Cla i ) 9
capability BB
Bmal ) JLad) | 4 k35 palss [Inventory and its levels ‘j::; S 2 10
Maintenance and
3 Ly dlie | S ylais pnlas replacement and its elu Gla e 385 ) 11
applications BB
Mathematics
PYpe 4y ki3 palas |Economic feasibility fj&d\ S 2 12
The methods used to X .
- - - - - e . X Qlé 3 3
A8 Ly anlia | Ay ks palas |calculate the economic 65:-‘“‘ S 2 13
feasibility ¥
Normal Distribution
3 e e | Ay yhai 5 punlae and Area Calculation of |alad Cils j3e (384 ) 14

the Standard Normal
Curve

BB
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el laiay)

:*..J‘)L.\E‘).AALM

Final exam

il il g 2 15

@}Q\QUB&Y\}‘;AJA‘M\JL@LH\LHUM ‘?L@'A‘@Js&‘ IOOC)*“:‘-.A,)JM@‘})S)J‘)M\@\#,II

G e ) &y jaill Ay el 5 4y gl

Ll g3 bl ¢ 2a é&fﬁ:“;‘ (z‘fﬁ;‘) '“W;M st 314 L) 4
— 5,10 10% 2 8l ) i) (s S ol
— 9 5% 1 il s R
— — — — DOA/ g pia (5SS
— 12 5% 1 PP (S
— 7 10% 2hr | el chal gladal | alA o
il _aall gen 15 60% 3hr | el gl | i sl

— — 100% £ sanal

u.u,j)lﬂ\} (Aa_'m J.JL.A.A 12

Solar energy engineering processes and
systems, Second edition. Soteris A. Kalogirou.
Wind energy: fundamentals, resource analysis
and economics. Sathyajith Mathew.
Introduction to geothermal power. Val Pierce.
Introduction to renewable energy. Vaughn
Nelson.

(a5 O Aungiall)ds slaall 3 aall sl

Solar Energy Thermal Processes, fourth edition.
Duffie, John A

(3aall)igusi I gl yall

Jdall 8ol e

gl Bladlllgs oamsy il 52l gl palls S
(oot

daall oyl e

i V) @) ga ¢ Ay g SV aal yall
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J‘)AA”&J.AAJCJ}AJ

DRl aul ]
3 il clagliia (Refrigeration Systems)
Rl ey 2
MPAC406
Lndl/Jadl 3

Bl Bl N Al Al G Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a¥): Dr. Isbeyeh Wasmi Maid (5338 &8l wsmysbyh@gmail.com

Al Calaal 8

«iagdl: Enhance the students’ knowledge of
the principles of vapor compression
refrigeration systems and its analysis.
Provide the students the basic design of all
components for vapor refrigeration system
Studying types of refrigeration units and
cryogenic refrigeration.

alzill @la jas: Upon completion of the course,
students should be able to: Al )all Balall Calaal
To understand the principles of work of
refrigeration systems, and main advantages,
disadvantages and application of each them.
To investigate the general design of
condenser, evaporator, expansion device and
cooling tower

To understand the basic calculations of the
all type of refrigeration systems.

Ly el Sl il 9
Assessment is based on hand-in assignments, Written exam, Quizzes, Tutorial, ] )
Seminars, Reports. S
oA A 10
s , ] Al = ]
axil) 48, 5l aleill 43 la & s gall 5l 5an gl aud — N J“‘: cleld) | g ss)
45 Condensers and
- .o .5 . IA.A . . e . -
1S ey daie | 2 ki = Evaporators: elu Cla e B85 1 1
+ _dida Condensers and Dl
evaporators as heat
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exchangers, overall heat
transfer coefficients,
heat transfer and
pressure drop for the
fluid flow in heat
exchanger tubes and
shell.

_dida: Project

A8 Jliia s dadlia

L)L.\B)AA\A.A

+ s

s ki Extended
surfaces, Heat transfer
and pressure drop for
air side. Required
condensing capacity,
condensing coefficient,
fouling factor, de-super
heating, condenser
design, Wilson plots, air
and non-condensable
gases

_dida: Project

plad il 3 (38
PP

11

3 yuad 3 L_i\JLua\

:\.lh)k.v‘f:‘)mla.a

+ 8sa

ki Evaporators,
Boiling in the shell,
boiling inside tube,
evaporators
performance, pressure
drop in tubes, frost.
_fisar Project

LO #1-13

11

L‘)L.\S‘)AAIA.A
+ O3a

ki Expansion
devices: Purpose and
types of expansion
devices, capillary tube,
selection of capillary
tube ,analytical
computation of pressure
drop in capillary tube,
increment length,
chocked flow graphical
method of capillary tube
selection ,Constant
pressure expansion
valve, controlling of
super-heating in
thermostatic expansion
valve

iaa: Project

LO # 10,12

11
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A8l g Axlia

:\.J‘)L.\E‘).AALM

+ nsa

s ki Vapor
compression
refrigeration system
Analysis: balance point
and system simulation,
reciprocating
compressors, condenser
performance,
condensing unit system
mathematical and
graphical analysis,
evaporator
performance,
performance of
complete system
graphical and
mathematical analysis,
some performance
trends, the expansion
devices, sensitivity
analysis.

_dida: Project

plad Ol i (38
BB

11

A8 HLia g Axlia

:\J‘)LJ’SJ‘A\A.A
+ 0da

ki Cooling towers
and evaporative
condensers: Heat
rejected to atmosphere,
cooling towers, analysis
of counter flow cooling
tower, stepwise
integration, acceptance
test, predicting outlet
conditions from tower,
air conditions through
tower, evaporative
condensers, when using
a cooling tower and
evaporative condensers.
dsa; Project

alad Gl e (384
Dl

11

5 yuad Ol Hliidl
ol ccilaal g

L‘)L.\S‘)AAIA.A

+ s

ki Absorption
refrigeration system:
relation between vapour
compression and
absorption refrigeration
units, the absorption
refrigeration system,

LO #1-13 LO #
512¢LO# 1-7

11

164




temperature and
concentration properties
of LiBr-water solution,
calculations of mass
flow rates in the
absorption cycle,
enthalpy of LiBr-water
solutions, thermal
analysis of simple
cycle, absorption cycle
with heat exchanger,
crystallization, capacity
control, aqua-ammonia
system .

disa: Project

A8 ldia g Axlia

L)L.\B)AA\A.A
+ 83

ki Adsorption
system : the relation
between adsorption and
absorption, absorption
and vapour compression
cycle, the analysis of
adsorption system,
mathematical analysis
of the adsorption system

daar Project

plad il 3 (38
PP

11

3 yual il jLia)

:\J)LJ’SJ‘A\A.A
+ 83

ki Steam jet
refrigeration: system
components, analysis of
steam jet refrigeration
system, approximation
analysis, equilibrium
concentration.

daar Project

LO #1-13

11

48 i 5 Aaslia

L‘)L.\S‘)AAIA.A
+ O3a

b Alr refrigeration
system : the working
principle of the cycle,
design considerations,
atmosphere
temperature, humidity
and pressure, load
calculation,
refrigeration, heating,
temperature control,
ventilation, pressure

plad Dl 3 (38
BB

11

10
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control of zone, types of
air system.
daa: Project

:\..J‘)L.\E‘).AALM

+ nsa

ki Thermoelectric
refrigeration: working
principle, types of
thermoelectric
refrigeration systems,
electro-acoustic
refrigeration, working
principle, types.

_#ida: Project

LO#10,12

11

11

A8 Jliia 5 dadia

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Cryogenic and
liquefaction of gases:
Cryogenic, Joule-
Thomson effect, air
liquefaction by Hopson
system ( Joule-
Thomson expansion )
disa: Project

plxi Cila A (38
BB

11

12

3 yuad 3 L_i\JLua\

:LJJL.\B‘).AAIAA

+ 8sa

b Temperature
entropy diagram for air,
calculation of work
required for gas
compression , Claude
system, cascade system,
general consideration
for gas liquefaction,
Hydrogen , Pre-Cooling
system for air
liquefaction, Helium
_fisar Project

LO #1-13

11

13

A8 HLia g Axlia

:LJJL.\B‘).AAIAA
+ A

k% Vortex tube:
Types and working
principle.

fiaa: Project

plad Cila A (38
BB

11

14

A8 )l g Axlia

:\i)h.\’é‘)m\;n
+ A

ki Heat Pipe: Types
and working principle.
fiaa: Project

plad il A (38
DRl

11

15

Lo ) ALY 5 oo gall raaill i llal) Ley alSall aleal) 385 e 100 ¢ da ol ) 58) _dall ansi 11
G, o 5 Ay el 5 A Heid) 5 4y 23

Aal) g3 bl 7 A

g suul Qs
Gl | (A

dalf/aded)

. axsiil) 313}

e

d1l) 43
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LO #1-13 3,7.9,13 | 20% (20) | 4 Bopal LSRN | oS s

LO#5,12 7 10% (10) 1 clal s (5SS

LO # 10,12 411 | 10%(10) | 2 BEEELN (S5

LO# 1-7 7 10% (10) | 2hr | bt coai glaiel | alis i

o il maea 16 50% (50) | 3hr | el gaiell | el e
— — 100% £ saxall

u.ug).ﬁ]\} e&xﬂ\ )JLAA 12

Refrigeration and air condition, second edition ,

W. F. Stocker and J. W. Jones
REFRIGERATION AND AIR
CONDITIONING --- Ramesh Chandra Arora
A textbook of refrigeration and air condition,
S. Khurmi and J. K. Gupta

(a0 Ramgiall i sl 5 sial) i)
R.

Bl 2 2l e (o aalYismss 1 gl 5l
‘.. N A say v

Al sy e bl Dl (oot ol B8l gl 5

) (ool

i i Y1 o ¢ Ay SISV a5l
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J‘)AA”&J.AAJCJ}AJ

DAl ol 1
3a3xial) 43kl (Renewable Energy)
DAL ey 2
MPAC407
adll/dadl 3

Bl Bl N Al Al G Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

300 Juab/acla (SWL) / 10 <as s ECTS

a¥): Mousa Ageel Ali 338N &3l mousaaqgeel 717 @gmail.com

Al Calaal 8

<iagdl: 1. Provide the students with the basic
knowledge of all sources of renewable
energies.

2. Provide the students with the fundamentals
of the different power generation systems
working based on renewable energies.

3. Provide the students the experimental
training about the different renewable energy
systems.

alaill el 3 1. To understand the sources of
renewable energies and the main advantages
and disadvantages of each of them.

2. To understand the effects of renewable
energy on the environment.

3. To understand the principles of work of
renewable energy systems.

4. To investigate the general design of
renewable energy systems.

5. To understand the basic calculations of
renewable energy sources and systems.

Al Hal) salall Calaal

Ll 5 el a9

Type something like: The main strategy that will be adopted in delivering this

module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

' - - : - Lasi) i)
achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to
the students.
oA A 10
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l) A8y 5l

REUEARA

&)*A)AX‘}\EJ;)M(:\»)\

NE RPN
Ay sllad)

Cile Ll

& sy

DA/ g e

L)LJB)M\AA

+ s

s b General
introduction to Energy.
Introduction to
renewable energy.
Renewable energy
resources and
application. Renewable
energy and
environmental problems
(Acid rain, Ozone layer
depletion, Global
climate change, Nuclear
hazards).

s Measurement
devices and safety tools

plad il 3 (385
Dl

11

Mt/ & 5 pac
Slaal g

:LJJL.\B‘).AAIAA
+ Oia

%% The sun.
Reckoning of time (the
equation of time and
longitude correction).
Solar angles
(declination, hour angle,
solar altitude angle,
solar azimuth angle,
sunrise and sunset times
and day length,
incidence angle).
Calculations of solar
radiation
(Extraterrestrial solar
radiation, Atmospheric
attenuation. Terrestrial
irradiation. Total
radiation on the
surface).

fiaar Solar angles

LO#3,5

11

Hida/ g 5 pha

:\i)h.\’é‘)m\;n

+ s

ki Solar energy
collectors. Stationary
collectors (Flat plate
collectors, Compound
parabolic collectors,
Evacuated tube
collectors). Sun-
tracking concentrating

plad il A (38
DRl

11
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collectors (Parabolic
trough collectors,
Fresnel collectors,
Parabolic dish
reflectors, Heliostat
field collectors).
_#iaa: Sun path and
shading

Hida/ & 5 e

L)L.\B)AA\A.A

+ s

s ki Solar water
heating systems.
Passive systems
(Thermo siphon
systems, Integrated
collector storage).
Active systems (Direct
circulation systems,
Indirect water heating
systems, Pool heating
systems).

5 Solar simulators

plad il 3 (38
PP

11

Mt/ & 5 pac
3 yuad 3 L_i\_)Lua\

:LJJL.\B‘).AAIAA

+ s

b Heat storage
systems (Air system
thermal storage, Liquid
system thermal storage,
and thermal analysis of
storage systems).
Module and array
design. Differential
temperature controller,
Placement of sensors.
fiaar solar water
heating systems

LO#1,2,4

11

Hida/ & g e

L‘)L.\S‘)AAIA.A

+ s

ki Heat storage
systems (Air system
thermal storage, Liquid
system thermal storage,
and thermal analysis of
storage systems).
Module and array
design. Differential
temperature controller,
Placement of sensors.
dida: solar air heating
system

plad Dl 3 (38
BB

11
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yia/ E 5 e
5.1.45 Caad el

L)LJB)M\AA

+ s

ki Industrial process
heat (Solar industrial air
and water systems,
Solar steam generation
systems). Chemistry
applications (Reforming
of fuels, Fuel cells,
Materials processing,
Solar detoxification).
Solar dryers (Active
solar energy dryers,
Passive solar energy
dryers. Greenhouses
and greenhouse
materials.

fiaa: Solar dryer

LO#1-3

11

iR/ g 5

:\J)LJ’SJ‘A\A.A

+ s

ki Solar desalination
systems. Desalination
processes. Direct
collection systems.
Classification of solar
water desalination
systems. Performance
of solar stills. Solar
cells, Structure of
photovoltaic System,
Design of photovoltaic
system. Hybrid
photovoltaic /thermal
systems and
applications.

daar Solar water
desalination

alad il e (384
Dl

11

DA/ g 5 pia

L‘)L.\S‘)AAIA.A
+ O3a

ki Solar Thermal
Power Systems
(Parabolic trough
collector systems,
Power tower systems,
Dish systems, Solar
ponds).

fida: Solar
concentrators

plad Gl 3 (385

11

Mt/ & g phac
5zl Ol Hlial

L‘)L.\S‘)AAIA.A
+ O3a

4% Introduction to
wind energy. Power
available in the energy.

LO#1,2,4

11

10
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Wind turbine power and
torque. Classification of
Wind turbine
(Horizontal axis Wind
turbine, Vertical axis
Wind turbine).
Aerodynamics of Wind
turbine (Airfoil,
Aerodynamic theories).
Characteristics of wind
rotors (Rotor design,
Rotor performance).
Analysis of wind data
isa; Performance of
photovoltaic modules

Hida/ & 5 e

:\.lh)k.v‘f:‘)mla.a

+ sa

b Wind energy
conversion systems.
Wind electric
generators (Tower,
Rotor, Gearbox, Power
regulation, Safety
brakes, Generator).
Wind farms, Offshore
wind farms. Wind
pumps. Wind water
heater. Performance of
wind energy conversion
system. Power curve of
wind turbine. Capacity
factor.

#ida: Performance of
photovoltaic systems

plad Cla i B
BB

11

11

Mt/ & g phac
cilaal s

L‘)L.\S‘)AAIA.A
+ O3a

ki Introduction to
water cycle. Water
turbines. Hydropower
plants (Run - of - River
power plants, Storage
power plants, Pumped -
storage power plants).
#sa; Performance of
photovoltaic thermal
system

LO#3,5

11

12

Mt/ & g phac
Bt

L‘)L.\S‘)AAIA.A
+ O3a

4% Introduction to
bioenergy (biomass,
biogas, biofuel).

LO#1,2m3,4,5

11

13
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Biomass heating (Wood
as a fuel, Fireplaces and
closed wood burning
stoves, Wood pellet
heating). Biomass heat
and power plants.

dde: Wind turbines

DA/ g 5 pia

:LJ‘)L.\E‘).AALM

+ nsa

ki Introduction to
geothermal energy.
Geothermal plants
(Geothermal heat
plants, Geothermal
power plants),
Geothermal heat pumps.
fiaar Hydro energy

plad Ol e (38
BB

11

14

Hida/ & 5 e

g\.lh)k.v}':‘)mla.a
+ da

ki Tidal energy.
Tidal power plants.
Wave energy. Wave
power plants.

fisar Geothermal
systems

plxi Cila A (385
BB

11

15

Ao/ &i).ﬁuc
‘;ﬁ\.@_ﬂ\ olaiay)

g\.lh)k.v}':‘)mla.a

The preparatory week
before the final Exam

SHENSEON| [P EVEN

11

16

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
.. el 5 Ay paill g 4yl 5 4y g8l

Ll g3 alail) 7 i égii‘:; (Sjﬁ\) ”";M sl 314 L) 4
LO#1,2,4 5,10 10% (10) 2 B_ypald O L (s H 9SS s
LO#3,5 2.12 | 10%10) | 2 il 2555 s
— S | 10%(10) | 1 | i pashe | s
LO#1,2m3,4,5 13 10% (10) 1 BIBLx (ST an
LO#1-3 7 10% (10) | 2hr |l oot glaiel | ol s
o yad gaen 16 | 50%(50) | 2hr | ool olaiel) | s e

— — 100% £ gaxall

U‘.:‘Jﬂ\} ?L_m laa 12

Solar energy engineering processes and
systems, Second edition. Soteris A. Kalogirou.
Wind energy: fundamentals, resource analysis

(S5 o) gl stlaall 5 jiall i)
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and economics. Sathyajith Mathew.
Introduction to geothermal power. Val Pierce.
Introduction to renewable energy. Vaughn
Nelson.

Solar Energy Thermal Processes, fourth edition.

Duffie, John A

(o a1 gl all

ol (ol e

igalall COaAl)lgr (asn (Al B2l aal pall g sl
(oo p o)

daall oyl e

i V) @) ge ¢ Ay g SV aal yall
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DRl aul ]
digall cil@Ai (Professional Ethics)
oA 3ey 2
MPAC408
A/ Jadll 3

Bl Bl N Al Al G Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

Lﬁ)}.ﬁa;

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

60 Jmificle (SWL) / 2 as 5 ECTS

a=¥): Dr. Omar Muwafag Mohammed Ali  #9N) &4 oma.aldabagh1971@gmail.com

Al Calaal 8

ORI Caa 5; aagd)

Lgall y Janll

L Agall CLEMAY Caiag

Hgall CLEA) 5wl Cain

Zigall b DA ) & gl LlaY i g
Al CIEMA o g 5 s Bl o)
nndigl) gl s jlae CHLENAY Cia g

1338 CalUall () 5Saus il 138 U] 2ay alail] iy e o) 5l 3oLl Calaa)
le:

DAY ia pgd,

gl s ol (0 38,

Lgall CULEDIAI agd

Lgal L8 AN Ll o L) Llail e o el
Al AR s g 55l s iy e iyl
Lanighl el CLEDIAS s Jlae

Ly el Clladl il 9

Assessment is based on hand-in assignments, written exam, Case study,

: ; : ) . . Lag yiwy)
Quizzes, seminars, Practical testing and Online testing.

Dl A 10
o . i Al Sl i i
anll iyl | Al Ay e & 3 gall 5l 3n gl — i | e | g

48 Hlia g d=alia il .
Dl g A Fopax ) 1 Al 2 1

Lo ) ALY 5 oo gall raaill e Qllal) Ley alSall aleal) 385 e 100 ¢ da o ) 58) _tall ansi 11
G, o 5 Ay el 5 A Heid) 5 4y 23
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DRl aul ]
4 43,0 431 (English 4)
DA ey 2
MPAC409
all/Jadll 3

Bl Bl N Al Al G Jeadll 20252026

—oasll 138 dlael &) 4

1/10/2025

Talid) ) pomall JIS3 5

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

60 Jmificle (SWL) / 2 as 5 ECTS

a): Tiba Faris (A9 &4 Teba.faris@uoturath.edu.iq

Al Calaal 8

«axgl): The goal is to study English language
and gain knowledge of it as benefit engineers
in general, and to develop speaking skills and
understand its basic rules taking the way to
the acquisition of the ability to use technical
key words in their work and the capability of
communicating with other engineers
correctly

alaill cla jia: Developing speaking skills and
understanding its basic rules to take the way
to the acquisition of the ability to use
technical keywords in their work and the
capability of communicating with other
engineers correctly .

Al Hal) saladl Calaal

il 5 bl il il 9

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

; - - : o Laasi) yiY)
achieved through classes, interactive tutorials and by considering type of >
simple experiments involving some sampling activities that are interesting to
the students.

oAl 4 10
o : . il Gl 3 .
o) 48y L aleil) 45, ) & s sall 5l 5aa gl bl N J‘T clell | & s
Grammar revision, RETT RGO
A8 Lk g daglia | 4,k s palas |vocabulary and adl IR 2 1
comprehension 2
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Cause and effect
clauses, State verbs,

sl A ki s palas LO#3,4,6and 7 2 2
vocabulary and
comprehension
1S iy e | Buylais pnlas Acgfiemic wr.iting ), elu Gl 2 8 ) 3
writing technical report |__al!
Types of sentences in C g x s
- .= . . Sl
A8 jliegdalia | 4 lais palas |English (1), vocabulary ?S:;n RS 2 4
and comprehension 7
Types of sentences in
8_mal ) JLad) | 4y ki s alsae (English (2), vocabulary |[LO #1,2, 10 and 11 2 5
and comprehension
Result clauses X .
I ’ s jha
A jLiegdalia | 4y ki3 pmlas |vocabulary and (A::; S 2 6
comprehension 2
conjunctions,
(shad Cuai glatal | 4 k38 palss [vocabulary and LO#1-7 2 7
comprehension
AS Ly Alie | Ay ylai 5 punlae Punctuation, Voqabulary eh-' Gl 2 84 5 3
and comprehension Dl
Writing CV, passive C e o e
ce ta = . . ’ S
A Jliegdalia | &y ki3 palaa |voice, vocabulary and é::; e 2 9
comprehension 2
Technical writing,
§ jand LAl | s pnla technical sentences, LO#1,2, 10 and 11 ) 10
vocabulary and
comprehension
Writing essays, TR
A8 )Ly dalie | 4y k33 palae |vocabulary and ‘A;: PR S 2 11
comprehension 7
claly Ay i 5 yualae Writing summary and LO#3.4. 6and 7 ) 12
abstract >V
R 4 ykai 3 palas |Paraphrasing LO#5,8and 10 2 13
- - - - o . K IA 3 a8
Al gdailia | 4 ,ki5 palsa | General Revision (j::; PR S 2 14
- - - - . 3 - B = et
A )Ly daie | 4y ki3 jualse |Final Exam fj&: PR S 2 15

G sall sl 5 o sll il i alllall gy ISl aleall 85 e 100 00 Al ) 58) ) el i 1]

G, o 5 Ay el 5 A Heid) 5 4y 83
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Aall/aand)

Aall g aleil) A g | ) ; axal) 312} pill) 43
LO#1,2,10 and 11 5,10 10% (10) 2 8pad D UEA) | oS5
LO#3,4,6and 7 2,12 10% (10) 2 Sl (S5
LO#5,8and 10 13 10% (10) 1 8 (S oS
LO#1-7 7 20% (10) | 2hr | lad il gladd | alis andi
STENGEN|[FEVEN 16 50% (50) | 2hr Sl gl |l e

— — 100% g sl

u.u,j)lﬂ\} (Aa_'m J.JL.A.A 12

Headway plus for post intermediate

(Can s o) el stlaall 5 jial) i)

Any Grammar and comprehension for technical

learning and academic writing texts.

Jaal 3l e

dadall Cadl)ler as A skl aal el s i)

(ool

daall oyl e

i Y @) ga ¢ Ay g SV aal yall
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Talid) ) pomall JIS3 5

Hida M:U.L-.u Q\).Ua\;.q; S

(‘_;Sl\) Cilas gl dae / (QSS\) Al all e Ll 2ae 6

180 Juad/icl (SWL) / 6 Slas s ECTS

a¥): Dr. Isbeyeh Wasmi Maid (5338 &8l wsmysbyh@gmail.com

Al Calaal 8

<iagdl: Course Objectives: as an example,
Students become familiar with various types
of sensors which have been used in HVAC
control systems.

Knowing the aims of the control systems and
their importance in HVAC.

Providing enough details to understand each
element in the HVAC control system.
Providing a more in-depth understanding of
troubleshooting HVAC control systems.

The student will be able to follow and read
wiring diagrams. g )l 3alall alaa)
alaill cla jaa: Outcomes: as an example,
Applying fundamentals of control systems.
Reading, drawing, and interpreting HVAC
control system diagrams.

Select the HVAC control systems.
Controlling required indoor air quality and
thermal comfort conditions.

Applying knowledge of how energy savings
can be achieved by HVAC control systems.
Identifying problems with the HVAC control

systems.
alaill 5 aleil) Cilai) il 9
Assessment is based on hgnd-in assignment.s, written exams, Case studies, sl Y
Quizzes, report presentations, Practical testing T
ol 4 10
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l) A8y 5l

REUEARA

&)*A)AX‘}\EJ;)M(:\»)\

NE RPN
Ay sllad)

Cile Ll

& sy

A/ g 5 pia

L)LJB)M\AA

+ s

¢4 Fundamentals of
control systems and
measurements include
principles, elements,
purposes for HVAC
systems, open and close
loop control, energy
sources, accuracy, the
standard of
measurements, and
description of
measurement devices.
s Workplace safety
rules, knowing about
the instruments, tools,
and supplies.

plad il 3 (385
Dl

Mt/ g 5 e

:LJJL.\B‘).AAIAA

+ 8sa

ki Controlled
variables, sensors, time
response,
measurements,
feedback, and Control
actions include two
position controllers,
proportional controllers,
proportional plus
integral controllers, and
proportional plus
integral plus derivative
controllers. Control
devices, valves,
dampers, relays
thermostats,
humidistats, and
pressure transducers.
Jfisa; Measurements of
controlled variables
(temperature, humidity,
pressure, etc.).

plad Cils A (384
DRl

Hida/ & g piac
3 yuald il LAl

:\i)h.\’é‘)m\;n

+ s

4% Pneumatic control
systems and their
sensors. Errors in
Measurements: Types
of errors and Statistical

Gla Al area
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Analysis.

_¥isa: Domestic and
commercial refrigerator
and freezer controls.

DA/ g g pia

:\..J‘)L.\E‘).AALM
+ ida

ki Principles of
electrical control
systems include their
elements, electrical
symbols and wiring
drawings, control, and
power circuit diagrams.
disa: [ce maker
controls and water
cooler controls, vendor
machine controls.

plad Ol e (38
BB

Hida/ & 5 e

L)L.\B)AA\A.A
+ 83

ki Electrical control
of air handling units,
variable speed
controller, and
multispeed staters.
_34: Defrost control,
defrost timers, wiring
diagram of the
evaporator defrosting,
hot gas defrosting, and
hot gas bypass.

Al il 2e (384
BB

A/ g 5 pac
5 gl ) Ll
Glaal g

:LJJL.\B‘).AAIAA

+ 8sa

45 Fundamentals of
electronic control
systems include their
elements, sensors,
transducers, amplifiers,
and Wheatstone bridge.
s Compressor
protection devices, oil
pressure controls, low-
and high-pressure
controls, and overload
controls.

Gla Al area

Dt/ g 5 e

:\i)h.\’é‘)m\;n

+ s

ki Digital Direct
Control (DDC),
components and
operating cycle,
miCroprocessor,
pneumatic to electronic
control system,

plad il A (38
DRl
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fidar Air conditioning
power and control
circuits and reversing
valves.

DA/ g g plac
;mﬂ il yladial

:\..J‘)L.\E‘).AALM

+ nsa

4 Input and output
signals — digital and
analog, system network
controller.

_disa: Residential
central air conditioning
control systems,

Cla Al s

DA/ g g plac
5zl ) Hlisl

:\.lh)k.v‘f:‘)mla.a

+ fsa

ki Complete control
systems, single-zone
systems, single-zone
AHU; minimum outside
air, single-zone AHU;
economy cycle outside
air, multizone air
handling systems

_#sa: Reversing the
rotating direction in 3-
phase AC. Motor
(power and control
circuit).

Reversing the rotating
direction in 3-phase
AC. Motor by using
PLC.

SHENSEON| [P EVEN

Mt/ g 5 e

:LJJL.\B‘).AAIAA
+ Oia

ki Single-zone
humidity control, static
pressure control of
outside air, preheat with
outside air thermostat
fisa; Star-delta starter
(power and control
circuit).

Star-delta starter (power
and control circuit) by
using PLC.

plad Cils A (384
DRl

10

Dt/ g 5 e

:\i)h.\’é‘)m\;n

+ s

ki Enthalpy control,
outside air; enthalpy
economy cycle,
economizer control
i Chilled controls.

plad il A (38
DRl

11
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yia/ E 5 e
3 yuald 3 &L\JL}B\c
Sl

2\_\)}::.1'5);4\;4&
+ 83a

ki Energy savings in
HVAC systems, HVAC
energy efficiency ratio
(EER), energy-efficient
heating and cooling
systems, seasonal
energy efficiency ratio
(SEER), and energy
management system
(EMS).

#ida: Chilled controls
by using PLC.

SHENSEON| [P EVEN

12

Hida/ & 5 e

g\.lh)k.v}':‘)mla.a
+ da

ki PLCs, types of
PLCs, study hardware
and software used in
PLC.

fidw: Control systems
of air handling units
(AHU).

plad Cila A (384

13

e/ 5 peiac
28

L)L.\B)AA\A.A

+ s

ki Implementation
of logic gates,
implementation of On-
Delay Timer,

iisa: Control systems
of air handling units
(AHU) by using PLC.

Gl Al area

14

Mt/ g 5 e

:LJJL.\B‘).AAIA.A
+ Al

i Troubleshooting
HVAC control systems.
_iss: Troubleshooting.

plad Cila A (38
BB

15

Hida/ & g ¢
el plaiayl

:LJJL.\B‘).AAIA.A

Preparing for the final
exam

SHENSEON| [P EVEN

8

16

Bl SIS clllal g Sl el 58 1= 100 G Rl 2359) il 11
G o) 5 A oyl 5 Ay el 5 Ay saddl
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£ sanall |

U’“:.‘Jﬂ\} ?L_'m JJLAAA 12

Haines, Roger W., and Douglas C. Control
heating, ventilating, and air conditioning
systems. Springer Science & Business Media,
2006.

(S5 o) HngiallYiu stlaall 5 jiall i<l

Montgomery, Ross, and Robert McDowall.
Fundamentals of HVAC control systems.
Elsevier, 2008
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