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The First Three Years are Joint Between the Specialty of Mechanical Power Engineering
and Renewable Energy Engineering
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Aims The study of algebra aims to familiarize the student with groups and operations on them, knowledge of matrices, dealing with them and
operations, as well as identifying the determinants and how to expansion them, solving a set of linear equations in several ways, and linear
transformations, and then identifying eigenvalues and eigenvectors, and then knowledge of curves and surface in space R3.

Learning e Express some algebraic concepts (such as binary operation, group, field).

Outcomes ¢ Do the elementary row operations for the matrices and systems of linear equations.

e How to transform from Cartesian coordinate system to cylindrical coordinate system or to spherical coordinate system.

Course Contents
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Algebra and Analytical Geometry course considers with the
following topics:

Matrices: matrix definition, equals two matrices, some special matrices,
scalar multiplier of a matrix, sum of two matrices, multiplication of
matrices, transposed matrix, symmetric and symmetric matrices,
trigonometric matrices, Listed and shortlisted.

Determinants or determinants: Defining and propagating
determinants, Sarus' rule in third-order determinant propagation,
Properties of determinants.

Matrix order and solving a set of linear equations: matrix order,
reciprocal matrix and the use of a unitary matrix to find the reciprocal
of a matrix, the determinant of the product of several matrices,
practical methods for solving a set of homogeneous linear equations,
practical methods for solving a set of heterogeneous linear equations.
Methods for solving sentences of linear equations: reciprocal matrix
method, diving method, and Kramer method.

Vector or radial spaces: definition of radial or vector space, radial
subspace, group generated space, linear structure and group of linear
structures, independence and linear correlation, radial or vector space
rule, dimension of vector or vector space, direct sum of subspaces,
complementary subspace of space Another partial, Paul's theorem.
Linear applications: definition of linear application and linear symmetry,
space of linear applications, order and nullity of a linear application,
projection of a linear operator, matrix of linear application, finding the
corresponding linear application of a matrix with respect to two ordered
bases.

The eigenvalues and eigenvectors: eigenvalues and eigenvectors of a
linear operator, eigenvalues and eigenvectors of a square matrix.
Distinguishing and minimum polynomials: characteristic
polynomials of a square matrix, characteristic polynomials of a linear
operator, minimum polynomials of a square matrix, minimum
polynomials of a linear operator, the relationship between the
minimum and distinct polynomials, (Kylie-Hamilton) theorem.

Binary Linear and Quadratic Forms: Binary linear forms, binary linear
form matrix on finite vector space, effect of base change on binary form.
General study of second-degree curves and quadratic surfaces:
second degree curves, quadratic surfaces.

Introduction to Analytical Geometry:

Cartesian coordinate system, cylindrical coordinate system, spherical
coordinate system, vectors: vector projection, long of vector, operations on
vectors, internal product, external product and mixed product, plane and
straight line in space, angle between two straight lines.

Surfaces in space: simple surface, cylindrical surface, ellipse, sphere,
hyperbola, cone and parabola.
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Aims The study of the general physics course aims to know the nature and properties of light, heat and its properties, then
vibrations and sound and their nature.
Learning e Dealing with lenses and mirror types.
Outcomes | o Variation of the phase of vibration and the superposition of waves.

Course Contents
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General Physics course considers with the following topics:
The light: Basic principles:

Nature of light, speed of light, propagation of light, reflection,
refraction, Fermat's principle, Huygens' principle, total
reflection, light dissipation, principles of photometry and units
of measurement.

Geometric light:

Planar mirror, spherical mirror, spherical refractometer,
parallelepiped plates, prism, thin lenses, applications.

Physical light:

Polarization, polarized light, polarization and absorption
polarization, reflection polarization, scattering polarization,
double diffracted polarization, half-wave and quarter-wave
plates. Interference: phase difference, correlation, interference
in thin sheets, Young's slit, summation of harmonic waves,
interference in the case of multiple equally spaced point
sources. Diffraction: diffraction at a rectangular orifice or a thin
wire, diffraction at a circular aperture or a disc. The interference
of diffracted beams at two slits, separation strength, diffraction
network. Optical fibers: mechanism of action, types,
properties, and uses.

Heat and its properties:

Introduction about temperature:

Equation of state, kinetic theory of gases. States of matter and
state variables. Zeroth law in thermodynamics. Thermal stairs.
The first principle of thermodynamics. heat transfer.
Conduction, pregnancy, radiation. Thermal properties: thermal
expansion. Phase change. The effect of temperature change on
the employment of electronic elements. The effect of
temperature change on an electrical circuit.

Vibrations and waves:

Vibrational motions: simple harmonic motion, passive harmonic
motion, forced vibrations, response, synthesis of two harmonic
motions. Transverse waves: wave equation, wave propagation
velocity on a stretched string, energy carried by the wave,
superposition of waves, standing waves and response.

Sound: Mathematical description of the wave Longitudinal,
sound intensity and intensity, harmonics, character of sound,
Fourier series, speed of sound propagation in matter, flickering,
Doppler phenomenon.
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Aims

Expand the student's awareness of the analysis of geometric shapes and their projections

Learning Outcomes

Enginee

Mechanical Design Engineer + Mechanical Engineer + General Mechanical Engineer + Textile

Course Contents
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Introduction to projection methods

Representation of points and lines in projection planes
Representation of the plane in the levels of projection
Change drop levels and rotate around straight
Representation of many faces and their situations

Spherical projection

Blauy) b ) Jiae

Bl cligiven b pudiaeal) g AR (a3
Bla! cliginn b (Sgianal) Jias

Jsaaa J g (lgally Blaa) ciligive s
g lag) 5 ogagll @S Jiad

SV Bliuy)




S Chuagl gl

Course Specification Form

alelud) 2 S} L) sl e )
e2 | o4 IS S plall ELslSuall Luwrin bl
Credit Semester Year Department Code Course
4T | 2P First First General Mechanical Engineering Chemistry
(hesad Glelu 6 = e gliclus (ol clelu 4) S deaill cale bl V1 Ll (O
ey colialinngailly e La Y s 530SV el Cllall djea ) Aolall slaasl) dulyy Caags cilaady)
B e | dadenl cilajial)
odleadl ST @
Aims The study of general chemistry aims to familiarize the student with oxidation and reduction reactions,
thermodynamics, and solutions.
Learning e QGases.
Outcomes | o Metal corrosion.

Course Contents
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General Chemistry course considers with the following topics:
Theoretical section (4 hours per week):

Introduction: basic definitions and expressions in chemistry.
Gases: ideal gas and laws. Real gases. Dilute gases. Kinetic
theory of gases.

Chemical reaction rate: Factors affecting the rate of a
chemical reaction. reaction kinetics. chemical balance.
Oxidation and Reduction Reactions: Balancing the oxidation
and reduction equations in an acidic medium and in an alkaline
medium. Oxidants and References.

Metal corrosion: Types of corrosion. Causes of erosion. Metal
protection methods.

Water: The physical and chemical properties of water. water
hardness. Methods for removing hardness.

Thermodynamics: chemical thermodynamics. The first
principle of thermodynamics. The second and third principles of
thermodynamics. Applications of the second principle
thermodynamic potentials.

Solutions: Non-electrolytic solutions. Electrolyte solutions.
Electrochemistry: Foundations of  Electrochemistry.
Electrochemical cell thermodynamics.

Practical Section (2 hours per week):

Volumetric analysis: neutralization-acid-base titration,
oxidation-reduction titration, EDTA titration, water analysis
and determination of water hardness and alkalinity.

Gases: Measure the molecular weight of a gas, determine
Avocado's constant.

Solutions: Extraction Determination of the hemolytic
distribution coefficient. Chemical equilibrium - determination
of the chemical equilibrium constant. Kinetics of chemical
reactions - reaction rate - the effect of temperature.
Thermodynamics: Determination of the neutralization
temperature of an acid-base, Determination of the formation
energy of oxygenated water.

Metal corrosion: the effect of acid on metals - iron - copper -
aluminum, the effect of bases on metals - iron - copper -
aluminum, methods of protecting metals - galvanic plating
experiment.
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Aims

information to engineering problems.

Preparing the student to move from basic sciences to engineering sciences and solve engineering problems
related to the statics of material bodies subject to forces by providing instructions and notes to help students
when studying without a teacher and to overcome the difficulties they face in applying theoretical

Learning Outcomes

engineering courses.

Enabling the student to solve statics problems, which is the branch of mechanics that deals with the
equilibrium of solid bodies under the influence of a group of balanced forces. A thorough understanding of
equilibrium provides one of the most useful tools and a primer for the study of Material Resistance and other

Course Contents
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Principles of statics - basic concepts and laws - force
systems - resultants of force systems - constraints
and their reactions.

Equilibrium of planar forces - equilibrium equations
- concurrent forces - parallel forces - general
scattered forces.

Analysis of trusses - introduction - method of joints
- method of sections.

Equilibrium of forces in space - Forces Reduction to
the simplest possible form - Equilibrium equations —
Vector Solution.

Friction forces - sliding friction - friction in ropes
and belts - rolling friction.

Centers of gravity - coordinates of the center of
gravity of the body - centroids of simple geometric
shapes - centroids of areas and lines.
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T4 P - First First General Mechanical Engineering Foreign Language (1)

Course Contents
(New English file intermediate) Book

Description of what is being taught in the book (New
English File - Intermediate)

For the first year in all colleges:

The first Semester: four units are studied in the book: the
first, second, third, and fourth,

The second Semester: the fifth, sixth, and seventh, as
follows:

* Each unit consists of four parts (A, B, C & D). The teacher
finishes one part in each session, thus completing an entire
unit within two weeks.

* The book adopts the skill overlapping method, and the
teacher can take advantage of this feature while leaving the
listening section. Example: page 7.

* The teacher studies the following sections: (Grammar,
Reading, Vocabulary, and Controlled Writing). Example:
page 6.

* Each section depends on listening, not studying (listening,
speaking, audios). Example: Page 6: Question 4
Pronunciation, and Page 23: Question 6: Listening &
Speaking.

* The section containing the overlap of reading, listening and
grammar is studied using the tape script at the end of the
book with the same listening comprehension questions if
they can be used as reading comprehension questions. That
is, studying the listening text as a reading text and through
reading skills. Example: page 15, question 6.
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* Study the section that contains vocabulary and conversation
by answering questions individually and focusing on
vocabulary. Example: page 36.

* The writing section is taught by answering the multiple-
answer questions in the book and the student is not required
to write the topics. Example: page 33.

* He studies from the revision department at the end of each
unit everything related to the sections covered in the unit.
Example: Pages 35 and 34. The Grammar, Vocabulary and
Reading section studies without the Pronunciation and
Hearing section.

* If the grammar section is based on listening or speaking, the
grammar is studied using the grammar bank at the end of the
book and solving any exercises in the actual lesson that do
not depend on listening.

* If the speaking or listening section contains rules that are
not found in the Grammar Bank, the teacher is satisfied with
reading the rule and explaining it during the lesson.

* Studying vocabulary and structures in the Practical English
section without listening. Example: page 80.

* Teachers focus on teaching punctuation as they teach
writing.
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Credit | Semester | year Department Code Course
T4 P- First First General Mechanical Engineering Francais 1

Course Contents

DA G sina
AY) ganal sally A al) A2l ) jia gy

Méthode de francais premiére année : Studio 100 Niveau 1 Faculté de Génie mécanique et
électrique.

Séquence 1 : Contacts : Savoir-faire : se repérer dans I'espace et le temps, identifier les
personnes. Grammaire : verbe étre / verbes en er-Masculin / féminin préposition.

Séquence 2 : Informations : demander, donner, une information. Grammaire : c’est
un/c’est une + nom + adjectif/les nombres, le singulier et le pluriel.

Séquence 3 : Exprimer ses go(ts, se situer dans le temps. Grammaire : les possessifs, la
négation verbes en 3°™ groupe au présent.

Séquence 4 : Exprime une demande, décrire et dire ou. Grammaire : Les article définis, et
indéfinis.

Séquence 5 : Caractériser quelqu’un quelque chois. Grammaire : Les possessifs et les
démonstratifs.

Séquence 6 : Argumenter avec des mots simples. Grammaire : verbe + infinitif, oui / non /
Si.

Séquence 7 : Demander et donner I’heure. Grammaire : passé composé / infinitif.

Séquence 8 : Exprimer un jugement et féliciter. Grammaire : les pronoms compléments.
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Séquence 9 : Parler d’un événement passé. Grammaire : passé composé.

Séquence 10 : Parler d’'un événement passé : (suite). Grammaire : depuis / ¢a fait / il ya.
Séquence 11 : Quantifier / parler de I'avenir. Grammaire : le futur / conditionnel.
Séquence 12 : Premiére approche du récit. Grammaire : Imparfait / passé composé.
Séquence 13 : Demander son chemin. Grammaire : les mots interrogatifs.

Séquence 14 : Donner une consigne, formuler une interdiction. Grammaire : impératif /
verbe pronominal.

Séquence 15 : Rapporter les paroles de quelqu’un. Discours indirect. Grammaire :
comparatif / superlatif.

Séquence 16 : Proposer / Accepter / Refuser. Grammaire : les marqueurs de chronologie,
si + imparfait.
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Aims

This course aims to introduce the student to the principles of manufacturing techniques for finished and
semi-finished industrial products. Enable him to be familiar with many traditional manufacturing methods
(cutting, forming, smelting, ....) and modern operating methods (such as plasma welding, working using laser
beams, etc.), which he can witness their applications in the future through practicing his profession as an
engineer. It also aims to introduce the student to the devices and machines used in manufacturing methods
and to identify the areas of use of the mentioned methods and machines. And motivating the student to
identify the applications of the manufacturing processes studied in the course, which is done through the
completion of some laboratory experiments in the workshop laboratory. And get acquainted with the factors
of industrial safety and the many different manufacturing methods, where each student is asked to implement
a practical project to assess the extent of his comprehension of the explanation given by the technical staff
supervising the workshops. On melting furnaces, plumbing supplies, the method of producing a mechanical
part using the old traditional methods (plumbing with sand molds), how to manufacture the wooden model,
the stages of preparing the sand mold, forming the mold cavity, and then melting the metal and pouring it
into the mold cavity to obtain the final product, and what are the advantages and disadvantages of the manual
plumbing process. As for the lathe and leveling workshop, the machining operations are studied, the general
concepts of machining metal work, the classification of operating machines, the different operations: lathes,
milling, drilling, skimming, grinding operations, and the implementation of a practical project on some of
these machines. In the sheet and welding workshop, the student studies in an applied manner metal welding
and deals with the physical foundations of welding, classification of welding types, the technology of the
most important welding methods, forms of welding joints and testing the quality of welding joints
theoretically and practically. And connecting an electrical circuit and how to check for expected electrical
faults. The fifth workshop is the electrical wiring workshop, through which the student studies the work of
an alarm circuit, connecting a chandelier, or a control circuit. The sixth workshop, automotive electricity,
through which the student learns about engine circuits, such as the circuit of electricity, cooling, lubrication,
engine strokes, and the principle of its operation.

Learning Outcomes

1. The student's understanding of the basic principles of traditional plumbing operations in terms of the
nature of sand, models, casting system, and the stages of preparing a cast with sand molds and casting them
properly.

2. To fully familiarize the student with the methods used for quantitative production in plumbing and the
nature of the machines needed for this, and to have a complete idea of plumbing using modern and different
accurate methods.

3. Familiarity of the student with the operation of cutting, knowledge of the cutting number, cooling fluids,
different operating methods, cutting variables, and the nature of operating machines.
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4. Identifying different methods of welding different metals, whether traditional, such as electric arc
welding, oxy-acetylene welding or pressure welding methods, and the technology of the most important
modern welding methods such as laser welding, electronic beam welding, spot welding, plasma welding and
other welding methods.

5. ldentifying the various forming processes on metals and giving a simplified overview of the principle of
each plastic process and its industrial uses.

6. Introducing the student to the factors of security and safety in production workshops in general.

7. Introducing the student to the basic principles of dimensional measurement technology and its application
in the field of production.

8. Introducing the student to the principles of mechanical manufacturing techniques for finished and semi-
finished industrial products.

9. Enabling the student in the Mechanical Design Department to be familiar with many traditional
manufacturing methods (such as melting, forming, cutting) and modern operating methods (such as using
laser beams, water beams, and chemical ironing), which he can witness their applications

His future career as a mechanical design engineer.

10. Introducing the student to the devices and machines used in manufacturing methods and identifying the
areas of use of the mentioned methods and machines.

11. Motivating the student to identify the applications of the manufacturing processes studied in the course,
which is done through the completion of some laboratory experiments in the workshop laboratory.

12. Helping the student to think systematically, make accurate conclusions, and relate reality to the various
manufacturing processes.
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4T | 2P Second First General Mechanical Engineering Probability and Statistics)

(sl lelu 6 = Llee dolu2 5 (ki clela 4) S deadl ale clilSun J6Y) ddl GO

5] olgilly edualinlly BlaaYly hanaly bleilly Loty Cileganas aaly el digall mlgilly Gl diyee () (1) eabiyl) dilaill dusdys Coags cilaad)
& ObsiSle g Hshls Sy cAaganall Judludly Loalil) Judlaally dpnsl) Claliially cdpasel) dudladls Loasedl clilinally clgd adl GUEEY ) <l iie
g (all GEAYT ae e 5aa] alsil) Ay chasaia Judl

Lopell pae Ay lled) Glea LS o Tabadl) cilajiall

cAadadll LuSall wolgilly Adiliall LouSall algill Blasdl
-ObsiSlay shl 33y Adadall sl s A4S

Al adl) Qlus (A ailadaty culyiaia saad aolgil Siall GlEsY) o
Aims The study of Mathematical Analysis (1) aims to familiarize the student with the real functions of a single variable and their
domains, limits, continuity, derivation and differentiation, functions of several variables and their partial derivation, numerical
sequences and numerical series, sequences of function, series of functions and power series, Taylor expansion and MacLauran
expansion in power series, and familiarize the student with the real function of several variables and their partial derivations.
Learning e How to calculate the limits and remove the non-deterministic.
Outcomes e Knowledge of the rules of derivation and differentiation.
e Derivation of inverse trigonometric functions, and inverse hyperbolic functions.
e How to expansion real functions according to Taylor and MacLauran.
e Partial derivation of function of several variables and his applications to find the limit value.
Course Contents Rl (ggiaa
i\(’)[;t.tchsematical Analysis (1) course considers with the following AV panalgalls (1) bl dalaill e gy
ics:

Introduction to Mathematical Analysis:

Sets and operations on them and applications on sets, the set of real
numbers, the absolute value, mathematical induction, intervals and
neighborhoods, the complex number set.

Functions of a single real variable:

The basic properties of the behavior of functions, basic elementary
functions and their graphic curves, classification of functions,
parametric functions, some well-known parametric curves, and some
famous polar curves.

Real numerical sequences:

Finite and steady sequences, convergent sequences, infinitely small and
infinitely large sequences, Cauchy sequences.

Limits, Continuity, Differentiation, and Derivation:

End of a function, Theorems about limits, Famous limits, Elimination
of some non-determinants, Continuity of function, Breakpoints,
Operations on continuous functions, Continuity of compound and
inverse functions, Regular continuity, Derivation and Differentiation:
differentiation of a function, Basic theorems in differential calculus,
Differential rules, Derivation of basic functions, table of famous
derivatives, derivatives and differentials of higher orders, cases of
indeterminacy and methods of removing them, Hospital’s rule, study of
the behavior of functions and drawing their graphs.

Numerical series:

Convergence tests for series with positive terms, qualitative series,
alternating series and Leibniz's test, absolute convergence and
conditional convergence.

Sequences and series of functions:

Point Convergence and Regular Convergence, Power Series, Modeling
with Taylor and Mac-Lauran Series.

Functions of two or more real variables:

Definition the domain, limit of a function, continuation of a function,
differentiation of a function, partial derivatives, derivatives of multi-
functions, perfect differential, tangent and regular planes,
differentiation and derivation of higher orders, Taylor presentation of
functions with two variables, extremes and limits.
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Aims

random variables, and probability distributions.

The study of probability and statistics aims to familiarize the student with calculating the mean, variance, standard
deviation, median, quartiles, data plots, calculating probability and conditional probability, independent events,

Learning .
Outcomes °

Calculation of measures of central tendency (mean, dispersion, standard deviation, ...).
How to calculate the probabilities in the sample space.
e Study of famous probability distributions, and data analysis.

Course Contents

JJE.AM GHaa

Probability and Statistics course considers with the
following topics:

Introduction to Descriptive Statistics:

Statistical data and its presentation, measures of central
tendency, measures of dispersion, measures of shape, simple
correlation, linear regression, one-way and two-way analysis of
variance.

Random experiment and probability space:

Random events space, independent and interrelated events,
Algebra of events, Probability function, P.D.F Probability
Density Function, P.M.F Probability Mass Function C.D.F
Cumulative Distribution Function.

Conditional Probabilities and Bayes Theorem:

Definition of conditional probability and its properties, the
constitution of perfect probability. the independence of events.
The concept of a random variable and its probability
distribution function:

Random variable, function of the distribution of a random
variable, Discrete random variables and their distributions:
Bernoulli, Binomial, Geometric, Hypergeometric, Poisson.
Continuous random variables and their distributions:
Uniform continuous, Exponential, Normal. Introduction to
sampling theory: Statistical population, random sample, some
sampling methods. Some preview distributions: Student, Chi-
Square, Fisher. Point estimator: fair estimator, consistent
estimator, Rau-Kramer inequality. Interval estimation of
medians and variances of Normal and Bernoulli population.
Testing of median hypotheses related to the Normal and
Bernoullian statistical populations.

Some non-median tests using the Chi-square distribution:
Observation comparison test, match quality test. Rank test -
Signal test.

Numerical features of random variables:
Mathematical ~expectation, Variance, Moment
Function.

Time series and indices:

Linear and non-linear trends of information, Moving averages,
Estimation of seasonal and cyclical components, Price indices,
Quality theory.

Generating
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Aims The study of modern physics aims to know the theory of relativity, quantization, nuclear physics, static electricity and

lasers.

Learning e Getting to know Einstein's postulates.
Outcomes | o

e Semiconductors.

Compton effect, and Bohr's model of the hydrogen atom.

Course Contents
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Modern Physics course considers with the following topics:
1- Modern Physics:

Special theory of relativity: Einstein's postulates, time dilation
and length contraction, relative impulse and relative energy,
mass and correlation energy.

Quantization: black body radiation, photoelectric effect,
Compton effect, Bohr model of the hydrogen atom, uncertainty
principle, particle wave duality.

Nuclear physics: properties of nuclei, radioactivity, laws and
mechanisms of disintegration, nuclear reactions, fission and
fusion, interaction between nuclear particles and matter.

2- Static electricity:

Electric field, conductors and insulators, Cologne's law, Gauss's
law and field calculation, electric potentials, potentials next to a
group of point charges, electrostatic energy, potentials in a
continuous distribution of charges, capacitors and insulators.

3- Semiconductors:

Semiconductor physics: types of semiconductors, direct and
indirect. holes. The effective mass of the charge carriers. density
of charge carriers. qualitative conductivity. fermi level position.
pregnant life time.

Transmission mechanisms: drift. scattering.

Generation and recombination of charge carriers, P-n junction
in the semiconductor

4- Laser:

The interaction of light with matter:

Absorption, spontaneous release, induced release. The housing
distribution of the atoms. Einstein's relationships. The principle
of operation of the laser. Active laser medium. Amplifier.
transponder. Types of lasers.

Laser applications:

In the field of communications: emitters, detectors, optical
fibers - networks.

In the military field: detect, direct, destroy.
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Credit | Semester | year Department Code Course
T2 P- Second First General Mechanical Engineering National Culture
‘ Course Conte'nts‘ ' JRall (Sgina
Discuss contemporary humanitarian, social, s oo sl < e Lol ¢ duilo e Akl
. .. . . B A Aalal 4ac L Al :_ua Addlia 20
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aleludl s Sl Adul) i) Sl Jukall
g2 20 2 1 alal) euilSuall duusia (1) rudigl) an)l)
Credit | Semester | year Department Code Course
T2 | P2 2 1 General Mechanical Engineering Technical Drawing (1
Le)h Lgalahy uutigh JISEN) ) gual (b oaoluws calllal) (gl ki ) guai oLl ilaay
dub dunia (udiga + dBla Gudiga + O g Al (utiga | draadl) cilajiall
Aims Building a geometric visualization for the student to help him visualize geometric shapes and cut them

spatially

Learning Outcomes

Electron engineer + energy engineer + medical engineering engineer

Course Contents kel (ggiaa

The necessary engineering constructions in drawing and

engineering materials

Projections of geometric bodies according to the global method
of projection

Apeatigh) 2 gal) 5 ana ) (B Ay 5 9 pual) Apanigl) g Liy)

B8 dallall 48, ol cona Ll alua¥) Jadluce

Cutting engineering objects and training in drawing cut-offs 4o ghalal) lusall pusy 1o ) 5 Lpatighh pluun¥) plad

General exercises
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clelul s Suadl) Ao w11 ) ) yial)
2 ¢ 2 8] L;'t‘” ‘533:)1\ ?hd\ uﬂylsgd\ Aadin AS);“ ?_\9 _ g“"ﬁ-‘éﬂ AlSuall
Credit | Semester | year Department Code Course
T2 P2 | Second First General Mechanical Engineering Engineering Mechanics — Kinematics
sl 15 Anlall alua¥) 5 Clasuenl) A ymy Aabeial) Fpustigl) Jileaall g Lacorigh pslall 1) Al aslell (0 JUEDU Cllall gt Cilaady)

il Gilaglaal) sada B lgisgals Sl Glgaaall jolaty alee (90 agiadyy die OO saeluad llaadleg Slaldy) asii PIa (e (558l

s Jilae e

G @l sl G5 plead) A e Jelaly @1 ilSeall g5 5n S35 (alessl) yyaadl A5 ple Jiloe da (o Ul (S0 | darla) il jiial)

il Jisy .05l Alla 8 alua¥) e gqall il Jolin o3 c0pjlgill ale dudyy aa Bale duaigh 8 AS)a) ale dulp b A s
snoigl bl g g B3l lgalY) ST (e Basly ASHall alal el

Aims

Preparing the student to move from basic sciences to engineering sciences and solve engineering problems
related to the kinematic of particles and material bodies without referring to the action of forces that causes
the motion by providing instructions and notes to help students when studying without a teacher and to
overcome the difficulties they face in applying theoretical information on engineering issues.

Learning Outcomes

Enabling student to solve Kinematic problems, which is the study of motion without reference to the forces
which cause motion. The study of Kinematic in engineering usually follows the study of statics, which deals
with the effect of forces on bodies at rest. A thorough comprehension of Kinematics will provide one of the
most useful and powerful tools for analysis in engineering.

Course Contents
Mechanics - Kinematics - Basic Concepts - Description of
Kinematics Problems - Curvilinear motion of particles -
Path - Degrees of Freedom of a Particle - Curvilinear
Space Motion of a Particle - Concept of Velocity - Freinet’s
Frame of Reference - Concept of Acceleration - Relative
Motion to a Frame in Translation - Curvilinear Plane
Motion of a Particle - Some Special Cases of a Particle
Motion - Rectilinear Motion of a Particle - Rectilinear
Motion of Several Particles - Constant Acceleration Motion
of Particle - Circular Motion of Particle - Periodical
Motion of Particle - Kinematics of a Rigid Body - Degrees
of Freedom of a Rigid Body - Plane Motion of a Rigid Body
- Translation Motion of a Rigid Body - Rotational Motion of
a Rigid Body - General Plane Motion of a Rigid Body -
Equation of General Plane Motion - Instantaneous Centre of
Rotation - velocity of the particles in the plane of the cross
section - Instantaneous Centre of Rotation - Velocity
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Diagram - Acceleration of the particles in the plane of the
cross section - Resultant Motion of a Particle — definition of
Resultant Motion — representation of resultant motion -
Velocity synthesis - Acceleration synthesis - absence
coriolis acceleration

Al - Pl sl ahid) 6 sie Clapn g s — il jud) bade
- Sl A ) Jiia - A pall ASjall iy i = (gala aend A8 pal)
ol )58 ¢ ol plaadl - e jud) S
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Credit | Semester | year Department Code Course
T2 P2 Second First General Mechanical Engineering Introduction into Computer &
Programming
il
daaslal) cila Aal)

Aims

Learning Outcomes

Course Contents JRall (Sgina

Computer from user point of view, computer system
components, computer inputs, numbering systems,
curves representation, correct inputs and floating
separating inputs, an overview on computer structure,
surrounding units of the computer, computer
interaction, data transfer protocols, local computers
network LAN, cities networks MAN, computer wide
networks WAN, clusters, an overview on operation
system, programming tools, windows system, office
applications programs (Word, Excel, Power Point,
Explorer, Front Page).

bl ¢ osalal) sl GlisKe ¢ paiadl i dgas (e igulal)
damal) lbhed) ¢ Gpladl dia sl delad ¢ Ggulall 8
Ll Glaag) ¢ Gsalall Ly e daa ¢ dailed) dlaldll Gldasdl
IS ¢ bl B GNSHen ¢ salall il Tl ¢ pulall
Lradlsl Apgalall ISl MAN faall ilKos ¢ LAN Luladl) Caudgal
i lae ¢ daapd) clgal ¢ il alas e daad ¢ adliadl (WAN
13,0Sa) Agalall Cileayall ¢ 28163

-(Word — Excel — Power Point — Explorer — Front Page)
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clelul s Suadl) Ao w11 3o Al
—e |20 S &Y plall ALlSuall duoia duped) a2l
Credit | Semester | year Department Code Course
T2 P- Second First General Mechanical Engineering Arabic Language
<élaY)
doaalail) cilaial)
Aims

Learning Outcomes

Course Contents
Syntax, dictation rules, grammar, morphology,

Arabic dictionaries, letters drawing
(handwriting), several cultural and literary
subjects.

The Arabic language course deals with the following topics:

A poetic text from the scheduled book entitled (Do not abuse
it) by the poet (Ibn Zuraiq Al-Baghdadi): illuminating the
poet and the appropriateness of the text, explaining the ideas
of the text and the strangeness of its words, and some
syntactic applications to it, and memorizing specific verses
from it. (from page 16 to page 21)

* A poetic text from the scheduled book entitled (I see you
with tears) by the poet (Abu Firas Al-Hamdani): illuminating
the poet and the appropriateness of the text, explaining the
ideas of the text and its strange words, and some syntactic
applications on it, and memorizing specific verses from it.
(from page 70 to page 76)

* Search (common errors) in the course book. (from p. 125 to
p. 135)

* Search (dictionaries) in the scheduled book. (Theoretical:
from page 151 to page 162 + practical examples: from page
162 to page 172)

* Search (the provisions of the number and counted) in the
prescribed book. (from p. 111 to p. 124)

» An applied aspect about the rules of the Arabic language
(constructing verbs and their syntax), and (original and
subsidiary syntax signs), with a lesson on (the subject) and
(the participle's deputy): in the prescribed book. (from page 8
to page 15)

2uRal) (ggiaa
p) @Jﬂ\ e;buﬂ\ ¢ LJJAA!\ ¢ };.J\ 3 &L}“ aelgd ¢ c«\-\-\”j &_nbr_“}]\
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» Parts of speech in the Arabic language, syntax and syntax, i) 5 (Je ) Lo ae o(Faeilly Bl Qe cildle)
built and arabicized words, the four inflectional cases and o e i o .
their signs, accusatives, accusatives, prepositions, and (15 Asiall a8 dniall (1) - o) Sl 2ol

pllgrals.h e b A ' Aall SLallly ey elilly cdanall A3l & SIS Sl o

* Note that includes the rules of the Arabic language in a 4N . i i i

simplified tabular form, located in ten tables. leldles g ubell SN ally el iy
ccilagaally e ghjally lageaially iyl

2 Axdly Jona Jacne <0 Lupal) L) o) et Aags @
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¢ |40 Sl s plall clolSual) dusvia [2/ daial da
Credit | Semester | year Department Code Course
T4 P- Second First General Mechanical Engineering Foreign Language (2)
i)
daladl) cila il
Aims

Learning Outcomes

Course Contents
(New English file intermediate) Book

Description of what is being taught in the book (New
English File - Intermediate)

For the first year in all colleges:

The first Semester: four units are studied in the book: the
first, second, third, and fourth,

The second Semester: the fifth, sixth, and seventh, as
follows:

* Each unit consists of four parts (A, B, C & D). The teacher
finishes one part in each session, thus completing an entire
unit within two weeks.

* The book adopts the skill overlapping method, and the
teacher can take advantage of this feature while leaving the
listening section. Example: page 7.

* The teacher studies the following sections: (Grammar,
Reading, Vocabulary, and Controlled Writing). Example:
page 6.

* Each section depends on listening, not studying (listening,
speaking, audios). Example: Page 6: Question 4
Pronunciation, and Page 23: Question 6: Listening &
Speaking.

* The section containing the overlap of reading, listening and
grammar is studied using the tape script at the end of the
book with the same listening comprehension questions if
they can be used as reading comprehension questions. That
is, studying the listening text as a reading text and through
reading skills. Example: page 15, question 6.

A ggiaa
( New English File intermediate ) J) <
(New English File - Intermediate) QU< ¢y (upt Ll Chuags
rlll) aan gAY Al
)y Aslly ¢ JsV) s QU B Glang a4 Gon g1 il
cixg Vs
:‘.-.Af LS elldg dalially cdinald)y cdaalad) :‘._.,Jlfd\ Sl
oual g (A, B, C & D) ehal o) e bang JS il o
e sial DA ALIS sang g @l s IS 8 Tasls s
Oe 8l Goprall (Kang cchlgall Jala Coglad QUSI adiay @
T Akl 1o g LanY) audl 5 aa Spall 020
dgnge LSy Cilajiag 5ol acld) 1AV QLdY) Qo) Gy
.6 dséall :Jis .(Controlled Writing
Anlae gladd) Gon Y oplaw) o ey add S e
«Pronunciation al)l Jisudl :6 dsball :Jls . (Gliga
.Listening & Speaking _ualudl Jlsudl 123 dadallg
Alasily aclsilly & LYl seball Jaln (gging M) anl) Goyyy @
el ga Sl AT 8 tape script ogial g lawy) as
Lalastiad el o O 1Y) elawdl daldl) agall abid
Belf el 4l e g lan¥) (et Gayny ol LBelill agd dliulS
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* Study the section that contains vocabulary and conversation
by answering questions individually and focusing on
vocabulary. Example: page 36.

* The writing section is taught by answering the multiple-
answer questions in the book and the student is not required
to write the topics. Example: page 33.

* He studies from the revision department at the end of each
unit everything related to the sections covered in the unit.
Example: Pages 35 and 34. The Grammar, Vocabulary and
Reading section studies without the Pronunciation and
Hearing section.

* If the grammar section is based on listening or speaking, the
grammar is studied using the grammar bank at the end of the
book and solving any exercises in the actual lesson that do
not depend on listening.

* If the speaking or listening section contains rules that are
not found in the Grammar Bank, the teacher is satisfied with
reading the rule and explaining it during the lesson.

* Studying vocabulary and structures in the Practical English
section without listening. Example: page 80.

* Teachers focus on teaching punctuation as they teach
writing.

W) dls) Gob e Balaay Glijie Gring @ adll Gy 0
36 daiall b L clajiall Ao S 5lly 40358 8)5ean

Cllay) saxwie ALY e LlaY) Gub oo LESH ol Gy o
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clelul s Suadl) PR il 3o Al
- 4 ) 3 Lad) SLilSaall Laria
& O = s plal Sl 2 A ) 4al
Credit | Semester | year Department Code Course
T4 P- Second First General Mechanical Engineering Francais 2
<élaY)
daalail) cilaial)
Aims

Learning Outcomes

Course Contents

DA G sina
AY) ganal sally A al) A2l ) jia gy

Méthode de francais premiére année : Studio 100 Niveau 1 Faculté de Génie mécanique et
électrique.

Séquence 1 : Contacts : Savoir-faire : se repérer dans I'espace et le temps, identifier les
personnes. Grammaire : verbe étre / verbes en er-Masculin / féminin préposition.

Séquence 2 : Informations : demander, donner, une information. Grammaire : c’est
un/c’est une + nom + adjectif/les nombres, le singulier et le pluriel.

Séquence 3 : Exprimer ses go(ts, se situer dans le temps. Grammaire : les possessifs, la
négation verbes en 3°™ groupe au présent.

Séquence 4 : Exprime une demande, décrire et dire ou. Grammaire : Les article définis, et
indéfinis.

Séquence 5 : Caractériser quelqu’un quelque chois. Grammaire : Les possessifs et les
démonstratifs.

Séquence 6 : Argumenter avec des mots simples. Grammaire : verbe + infinitif, oui / non /
si.

Séquence 7 : Demander et donner I’heure. Grammaire : passé composé / infinitif.

Séquence 8 : Exprimer un jugement et féliciter. Grammaire : les pronoms compléments.
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Séquence 9 : Parler d’un événement passé. Grammaire : passé composé.

Séquence 10 : Parler d’'un événement passé : (suite). Grammaire : depuis / ¢a fait / il ya.
Séquence 11 : Quantifier / parler de I'avenir. Grammaire : le futur / conditionnel.
Séquence 12 : Premiére approche du récit. Grammaire : Imparfait / passé composé.
Séquence 13 : Demander son chemin. Grammaire : les mots interrogatifs.

Séquence 14 : Donner une consigne, formuler une interdiction. Grammaire : impératif /
verbe pronominal.

Séquence 15 : Rapporter les paroles de quelqu’un. Discours indirect. Grammaire :
comparatif / superlatif.

Séquence 16 : Proposer / Accepter / Refuser. Grammaire : les marqueurs de chronologie,
si + imparfait.
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AP WA(IEYYS Juad) i ] )l R
£2 | 04 Jsy! st alal) GilCaall dria (Bdalial) cNaled) + 2 paliyl) didall) 3 bl
Credit Semester Year Department Code COlll"SC .
4T | 2P First Second General Mechanical Engineering Math ?)(il;g:rteh;trg ?t]lzc;llﬁ;:ﬂsy)sls 2+
(sl el 6 = lae delu2 5 (Hhi clela 4) J) duaidl) cple bl L8 Al GO
Clalud) Clua 8 alinls ae alis 2S5 3aall JalSilly 3pamall ye Jal€ll i oY) bl Qllal) ddpra ) (2) (bl dalail) s Congs cilaad)
Clalue Glas 3 Ll gban 20 (-5 ANy 23EN) dieliaddl OIS e Cipail) & e ginie o ulsd] Jlshly asaall CGluss
Ry Deledd) Jsiall o pilly adaddly (adll JalSilly cogally Jarall Shay JSU 3Shes JEN 3Shas asaad) sy A Gl
Jige lel) Aandand) NS due ledl) Buhaally due Lol Sl dae Ledl)
csaall Clusy Glabieall Glaay el Glus 48 @ daadeil) cila Al

(ALkat)

Aesllinally 28b)eS) Jgiall 3 olsally Gaally ) Gl
S0t Lt yiag S g Aidyaag (saall o Uasles Dianae aladiad

sinie 5 usf sk ln A4S @

Aims The study of Mathematical Analysis (2) aims to make the student know the anti-derivate function or the indefinite integral and the
definite integral and how to calculate it with its applications in calculating areas, volumes and arc lengths from a given curve, then
identifying the double integrals (double, triple and ...) and how to calculate them and their applications in calculating the areas of
specific regions, calculating volumes, centers of gravity, centers of mass, centers of pressure and moments, linear and surface
integration, and identifying radial (vector) fields, vector derivations, vector integrals and linear integrals, as well as vector surfaces
integrals.

Learning e How to calculate integration, calculate areas and calculate volumes.

Outcomes e How to calculate the arc length of a curve.

e Calculation of centers of gravity, centers of pressure and moments of inertia.
e Calculation of gradient, divergence and rotation (curl) in electric and magnetic fields.
e Using Gauss' flow theorem, Stokes' theorem and Greene's theorem.
Course Contents 2Rl (g5iaa
i\(’)[;titchse:matical Analysis (2) course considers with the following ) ealsalls (2) @A‘-' I sl ) jie g

Indefinite integration: The anti-derivate function, the basic rules of
integration.

Methods of integration: the method of changing the variable and the
method of integration by parts.

Definite integral and its applications: Definite integral as a function
of its upper bound, derivative of definite integral, relationship between
definite and indefinite integral, improper integrals of the first and
second types.

Geometric and physical applications of definite integral: calculating
areas and calculating arc length of a curve.

Numerical methods for calculating the definite integral.

Functions of two or more real variables:

Definition the domain, limit of a function, continuation of a function,
differentiation of a function, partial derivatives, derivatives of multi-
functions, perfect differential, tangent and regular planes,
differentiation and derivation of higher orders, Taylor presentation of
functions with two variables, extremes and limits.

Radial field (vector):

The scalar field and the vector field, the directed derivative, the
gradient-scattering, the rotation, the potential field, and the chiral field.

Double Integrals:

Double and Triple Integrals and their conditions of existence,
Geometrical interpretation of Double and Triple integrals, their
properties and methods of calculating them, Improper Double and
Triple integrals, Applications of both Double and Triple integrals for
calculating volumes and center of Gravity, etc...

Linear and Surface Integrals:

Curved in space, type I linear integral and type II linear integral,
smooth surface, oriented surface, type I and type II surface integral,
Gauss, Stokes and Green integral.
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Aims

The study of differential equations aims to teach the student the types of differential equations and how to find their
general solution, differential equations of higher orders, linear differential equations with constant coefficients and
how to solve them, partial equations and how to solve them.

Learning .
Outcomes

How to deal with partial differential equations.

Learn about differential equations and their types.

e How to deal with discrete, perfect and linear differential equations.

e How to deal with linear differential equations with constant coefficients.
[ ]

Course Contents

JJE.AM GHaa

Differential Equations course considers with the following topics:
The real functions of several variables:

Limits and Continuations, Partial Derivatives, Perfect
Differential, Taylor Presentation, Maximum and Minimum
Values and Lagrange's Method.

Differential equations:

Ordinary differential equations of first order and first degree:
Equations that can be separated by variables, homogeneous
equations, linear equations, perfect equations and integration
factors, equations back to linear. The problem of initial value
and the theorem of existence and oneness, the solution of the
Cauchy problem in the manner of true power chains.

Linear Ordinary Differential Equations of Higher Orders
with constant coefficients:

Derivative operators, Lagrangian method, inverse differential
operator and special solution. Sentences of linear differential
equations with fixed coefficients, solving a set of linear
differential equations, solving a set of linear equations with
constant coefficients, applications to system of differential
equations.

Approximate Methods for Solving Ordinary Differential Equations:
Euler’s method and Runge Kuta's method. The method of
successive differentiation and the method of successive
approximation to solve equations of n order with respect to the
derivative and to solve differential sentences.

Partial Differential Equations:

Definitions and elementary concepts, direct integral partial
differential equations, first order partial differential equations,
linear partial differential equations of higher order function of
two independent variables with constant coefficients,
applications to partial differential equations.
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Aims
Preparing the student to move from basic sciences to engineering sciences and solve engineering problems
related to the kinematic and kinetic of particles and material bodies under the action of forces by providing
instructions and notes to help students when studying without a teacher and to overcome the difficulties they

face in applying theoretical information on engineering issues.

Learning Outcomes
Enameling student to solve Dynamics problems. Dynamics is that branch of mechanics which deals with the

motion of bodies under the action of forces. The study of dynamics in engineering usually follows the study
of statics, which deals with the effects of forces on bodies at rest. Dynamics has two distinct parts:
kinematics, which is the study of motion without reference to the forces which cause motion, and kinetics,
which relates the action of forces on bodies to their resulting motions. A thorough comprehension of
dynamics will provide one of the most useful and powerful tools for analysis in engineering.

Course Contents 2ol Sgiaa

Concept of Dynamics - Kinematics - Kinetics - Basic
, o : pladl - lanll e - sl e — slulial) e opsie
Concepts - Newton’s Laws - Kinetics of Particle -

Fundamental Law of Dynamics of an Independent Particle - D) - L"S"L‘-“ ﬁ“.ﬂ\ ‘ﬂ;l)&" — (Ra uilsh — Ll
Fundamental Law of Dynamics of a dependent Particle - seead) @bl ull) A — Al oldd) aseadl 6l Lualod)

Differential Equation for a Motion of an Independent Particle iSa = Al el 1 A al Alalill Al — 3l (sl

- Rectilinear Motion of an Independent Particle - Curvilinear
|l aveal) A< )a — asfis Jad I galall avall
Motion of an Independent Particle - Curvilinear Motion of a e i oo Rl

dependent Particle - General principles of Particle (5 Akl - Gaiebad o diall (ol penll A58 T Gate bad
Dynamics - Impulse of a Force - Linear Momentum of a Al AuS — gl is — el asal) el Al dcaladl

Particle - of a Particle Principle of Impulse and Momentum -

5l Jae — (sole amend A )al) L0y adall fase = (gale paesnd dpladll

Work of a Force - Power - Kinetic Energy of a Particle -
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Principle of Work and Kinetic Energy of a Particle - Moment
of Momentum of a Particle - Principle of Moments of a
Particle - Central Force Motion - Relative Motion of a
Particle - Fundamental Law of Dynamics in Relative Motion
of a Particle - Mass Moment of Inertia of Homogeneous
Solids - Mechanical System - Center of Mass of a system -
Mass Moment of Inertia of Rigid Bodies - General principles
of System Dynamics - Motion of the Centre of Mass of a
system - Linear Momentum of a System - Principle of Impulse
and Momentum for a System - Conservation of motion of the
Mass Centre ,Conservation of Momentum of System - Moment
of Momentum of a System - Principle of Moments of a System
- Conservation of Moment of Momentum of a System -

Kinetic energy of a System - Principle of Work and Kinetic
Energy of a System - Plane Kinetics of Rigid Bodies - Plane
Motion Equations for rigid body - Motion of Systems of Rigid
Bodies - Dynamic Equilibrium - Dynamic Equilibrium of a
Particle - Dynamic Equilibrium of a System

Bllally Jeall Tase = (sale preend LA dalal) - delUain) -
meal agiall Tae — (gale mad (Sall aiall — (g3l aread &S5l
asend dadl) Aal) - LSl sl ik s Al - ke
A~ gl prend Gl Al b Bl AL - (gala
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— o an AT AUl a3 - Alead) S S50 — 4SS0
el — AKailSial) dlaal) eyl st dalad) cgalual)
4 — duale Alead BN S50 A<a — daalal) dleadl ASat dlealanl)
— Aple dleal Al BueSy pdal) fane — Lol Alaad Lladl) AS5a)
D aradl — Baale dlaad Al AaaS Laing KU 350 AS)n Jain
dole Alead Sl ajall Jain — Faale dlead pgdall T = Lole dlaal
Foale dlaal AS5A) dalally Jasd) fase — dole dlead 4S5all a1 —
o Alall alual) dljad - Jadl Gl e clipks -

e des A - Glia el Ligiand) A EValae — (Gouua
pamiad (ol s~ (e Sa GO - aal L)
Lok dlaal t_,,S:\);:\S\ Wl - gl
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Credit | Semester | year Department Code Course
T2 |P2 First Second General Mechanical Engineering Technical Drawing(2
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Aims Elements of the machines used for engineering , elements of fastening from screws, nuts,

other fastening elements ; such as welding and rivets , dismantled fastening elements and
machines drawing and exercises.

Learning Outcomes

Course Contents

Connecting elements

Gears and Cams

Dimensions

Dimensional tolerances and surface finish quality
Units and intersections of geometric bodies
Auxiliary drops and cut drops

Belts and wheels

Bearings

Grooved axle connections

Drawings of various mechanical parts
Machine drawing exercises
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Credit | Semester | year Department Code Course
T2 P2 First Second General Mechanical Engineering programming(l)
il
) cila el
Aims

Learning Outcomes

Course Contents
General overview on C++ language, C++ program
Structure ,changeable and static materials ,arithmetic and
logical expressions , support and comments instructions,
C++ language instructions ,control instructions (switch-
if/else - if). Repetition instructions  ( For Circle,
While circle, do/while circle), subordinates, subordinate
definition, subordinate description, conductors passage,
mathematical subordinates, subordinates excessive
loading, subordinates structures, matrixes, define and
declare matrixes, transfer matrix to subordinate, multi-
dimensions matrix, curving sentence, declare the curving
sentence, sentence as a matrix from curves, sentences
matrix, sentences processing subordinates.

2Rl Ggina
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Aims
atomic bonding,

mechanical properties
tests,

Introducing students to the nature of matter in terms of composition,
and possible defects
course also deals with the study of the formation of mineral mixtures,
of the
and non-destructive tests of materials.
of binary metal alloys and Equilibrium phase diagram of Fe-c.

in matter and their causes. The

static and dynamic materials
Equilibrium phase diagram

material,

Learning Outcomes | Qualifying the

student to be able,

theoretically and practically, to

study the nature of any metal or metal alloy and to identify its
mechanical properties and industrial uses.
Course Contents Rl (gsina

The material science course - their
properties and tests - deals with nine basic
semesters, namely: Chapter One: It deals with
a detailed study of the classification of
minerals and their solid structure in terms
of their classification as either a group of
black metals and a group of colored minerals,
and a study of their atomic structure in
terms of atoms being placed in the void and
the shape of their grid and plane structures
And the direction of the most dense atoms and
signals of rows and levels. As for the second
chapter: the real structure of crystals and
defects of crystal structures, in which the
real structure of mineral crystals, defects
of point, linear and spiral reticular
structures and the movement of dislocations
are studied. In the third chapter, ways to
identify the internal structure of minerals
and control their quality, deals with methods
of studying the internal and external
structure of minerals and mineral crystals,
and deals with preparing samples for
examination by optical microscopy, and an
explanation of optical and electron
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microscopy. Physical detection of defects in
metals and metal alloys. During the fourth
chapter: Formation and growth of mineral
crystals: we study free capacity and its
effect on phase transitions, the mechanism of
evolution, formation of crystallization
seeds, forms of crystal growth, allotropic
transformations, and magnetic changes..
Chapter Five The structure of mineral
mixtures, during which a study is made of: a

chemical mixture, a chemical compound, a
solid mineral solution whose base is one of
the elements of the mixture, a solid mineral
solution whose base is a chemical compound.

Regular solid metal solution, electronic
compounds, complex chemical compounds,
interfering compounds, and base phase. In
the sixth chapter, the equilibrium schemes

for mineral mixtures: deals with a study on
how to create thermal equilibrium schemes for
two-component mixtures, possible conclusions
from the binary equilibrium scheme, the law
of the lever and its uses in the equilibrium
scheme, theoretical equilibrium schemes,
equilibrium schemes for mixtures that are
subject to allotropic changes, how to create
a equilibrium scheme Thermography of Tri-
alloys, Possible Conclusions from the
Equilibrium Scheme for Tri-alloys. As for the
seventh chapter, the most important physical
properties of minerals and mineral mixtures:
it deals with the study of the specific
weight of minerals and mineral mixtures, the
study of the thermal properties of minerals
and mineral mixtures, the conductivity of
electricity and heat in minerals and mineral
mixtures, the electrothermal and magnetic
properties of minerals and mineral mixtures,
and the study of the spread of atoms in
minerals and mineral mixtures. In the eighth
chapter, the mechanical properties of metals
and metal alloys and their tests: it deals
with the study of static tests such as the

tensile, pressure, torsion, shear, and
hardness test. In the ninth chapter, non-
metallic materials: deals with the study of
wood in terms of its composition,
classification, physical properties and
mechanical properties. Glass is its
manufacture, 1its types and most important
physical properties, and the study of
plastics 1in terms of the structure and
classification of plastic materials and the
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physical and mechanical properties of
plastics.
References aaball
- ASM Metals Handbook Vol 3. - ASM Metals Handbook Vol 3.
- ASM Metals Handbook Vol 8. - ASM Metals Handbook Vol 8.
- ASM Metals Handbook, Vol 19. - ASM Metals Handbook, Vol 19.
- Material science book, Publisher of Gl daalas ) pdie 4Dl e a2 d S
Damascus university.
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Credit Semester | year Department Code Course
T2 1% 2" General mechanical Engineering Civil engineering
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Aims The student get knowledge about civil engineering specializations of structures design and
executive, its classification and its purposes.

Learning The student studies general idea about civil engineering and structures and its
Outcomes classification, and gets knowledge about building materials and its specialization
Course Contents Jodall (ggine
- Introduction of civil engineering. Laal deavigl) b dedie —

- Classification of structures (civil engineering). T
- Reinforced concrete structures. (Aaall dusxigl) i) ldidl) pias —

- Evaluation of effects (loads) affecting on daled) Angl) calisd) -

structures. - .. P .
- Concrete kinds used by concrete structures. Slisl e Bsall Jud) o
- Rein forced steel. Al elay) A aadid) Ogidl gl —

- Natural and mechanical specialization of

: Ll el Ll -

concrete, steel reinforcement. A o=
- Structural bending moment members. bl Gl o Ol SIS 5 bl Galedll -
- Structural compression members. Al

. . zaladll (g

- Reinforced concrete foundations. ) o ’
- Specialization of some building materials. slaDU dumjadl) LAY paliall —
- Soil mechanics. Lladl decalal) 5lay) aliadl -
- Terms and symbols.

dalea) dugdl cluldy) -
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6)
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8)

9)

Syrian Arab Code for reinforced concrete
structures design and execution, Damascus,
2012

Syrian Arab Code Appendix No.1, loads,
Damascus, 2012

Mansur, Nazih - Turikia, Ali - Al Atrach,
Moumir: Reinforced concrete tall buildings,
Tishreen University, Lattakia, 1999

Nweilatee, Ehsaan: foundations, Tishreen
University, 1982

Mansur, Nazih - Al Atrach, Moumir: reinforced
concrete structures, Tishreen University, 1996
Al Atrach, Moumir: Industrial concrete
structures Tishreen University, 2016

Shdeed, Idward, Al sadek, Hafd, Suaed, Mirna:
Material resistance, Damascus University, 2012
Staas, Mohammad Rateb — suaed, andraus:
Building materials and its tests, Damascus
university, 2013.

Hwaji, Bassam: Theories and design of
structural systems, Tishreen University, 2014

10) Gareeb, Mohammed: Definite structures

Analysis, Damascus university, 2004

11) Beiruti, Mohammed Deeb: Surveying: faculty of

agriculture, Damascus University, 2014
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Course Description — Electrical and Mechanical Engineering (2" year)

The book consists of 30 units in addition to a glossary of engineering
terms and abbreviations.

The content in not the same in every unit, but in general most units
consist of:

a tuning in section as an introduction,

a reading section with almost a different reading skill in each unit,

a language study section with related language functions,

a word study section with exercises on engineering terminology,

a writing section with varied related writing tasks,

a related speaking practice section,

a listening section and

a technical reading section.

Each unit takes about 2-3 teaching hours (almost 2 units in 3 sessions)
twelve to fifteen units (1-15) to be covered in the first semester and the
same number of units in the second.

The book does not require any extra materials at all.

The Reading, Language Study, Word Study and Writing sections must be taught
form each unit. The Speaking and Listening section are to be excluded.
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Learning Outcomes

Course Contents 2Rl (Sgiaa
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Méthode de francais 2°™ année : Sciences-techniques.com (Zahra Lahmidi) Faculté
de Génie mécanique et électrigue.

Introduction : Profils et métiers : Lexique autour du savoir, faire scientifique.

Chapitre 1 : Recherches et spécialités : différents champs disciplinaires, travaux et
métiers, les sciences de la matiéere, de la vie, de |a terre et de I'univers-les sciences
mathématiques.

Chapitre 2 : Appareillage et équipements : usage et destination, conception et
montage le microscope, votre four a micro-ondes.

Chapitre 3 : Techniques et techniciens : Autour du mot technique, les techniciens et
les secteurs d’activité, les techniques et les procédés, hygiene, sécurité,
développement durable.

Chapitre 4 : Génies et ingénieries : autour du mot Génie, branches de I'ingénierie les
bureaux d’études.

Chapitre 5 : Progrés et dangers : Réalisations et limites, débats, déchets
informatiques les dangers de la modernité.
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Credit Semester Year Department Code Course
4T | 2P Second Second General Mechanical Engineering Math 4 (Mathematical Analysis 3 +
Numerical Analysis)
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Aims The study of mathematical analysis (3) aims to familiarize the student with complex analysis and analytical functions, derivation of
the complex function, integration of the complex function, knowledge of some special functions, recognition of expansion in Fourier
series, Fourier integral, Fourier transform, then Laplace transform and inverse Laplace transform and how to use them to solve
Differential and Integral Equations and Partial Differential Equations, Z transform and its relation with Laplace Transform and its
applications.

Learning e The difference between real and complex functions.

Outcomes e Calculating the limits and how to derive the complex functions.

e Derivation according to the Cauchy-Rayman conditional.
e Integration using Cauchy's integral formulas and residuals theory and its applications.
e How to expansion in Fourier series.
e Properties of Laplace Transform and Inverse Laplace Transform.
Course Contents 2oRal) (gsina

i\’[a.thematical Analysis (3) course considers with the following (A panalgalls (3) (el dabaill e g

opics:

Complex Analysis:

The complex variable and the complex functions:

The complex variable and point sets, De Moivre's theorem, complex
conic sections, the complex function, the limit, continuity and
derivation of the complex function, analytic functions, Laplace's
equation, anomalous points, basic elementary complex functions,
Complex integration:

Cauchy's integral theorem and formulas for compute complex integrals
on a curve, path independence.

Complex series:

Taylor's publication, Laurent's publication, classification of anomalous
points, conditional convergence and absolute convergence, Firestrasse test.
Residue Theorem:

Calculate the complex integral using the Residue method, calculate real
integrals using the Residue theorem.

Applications and their representation: conservative function and
general transformations, analytic function and correspondence and
their representation, conformer application and its properties, some
public and private applications.

Fourier Transforms:

Fourier Publishing in Trigonometric Series, Complex Form of Fourier
Series, Harmonic Analysis, Fourier Integral, General Form of Fourier
Series, the relation between Fourier Transform and Laplace Transform.
Special functions:

Gamma function, beta function, error function, Fresnel integral, sine
integral, cosine integral, logarithm integral, Bessel functions of the first
and second types, Legendre polynomials.

Laplace transforms and their applications:

Laplace transforms, reciprocal Laplace transforms, Laplace transforms for some
special functions, Laplace transforms applications. The relationship between the
Fourier integral and the Laplace transform, the Z transform and its relationship
to the Laplace transform, Laplace transforms in solving Differential Equations,
system of Differential Equations, and PDEs.
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Aims

The study of numerical analysis aims to teach the student how to solve nonlinear equations and solve a set of linear
equations, methods of interpolating and approximating functions, finding eigenvalues and eigenvectors, methods of
derivation, methods of integration, and the simplex method in solving linear programming.

Learning .
Outcomes

Student's ability to calculate the errors.

[ ]
e Solve a set of linear equations.
[ ]

Solving non-linear equations that cannot be solved by traditional methods.

How to derive functions numerically as well as integration.

Course Contents Rl (ggiaa
Numerical Analysis course considers with the following 148V aalgalls (gaaall Julatll ) jae Nig
tOplCS:. ) teeaaad) Jaladl)
Numerical analysis: 3 . . o .
Mathematical modeling and computer use in solving scientific Asadad) Sibsal da (b csslal) pladialy dadalysl dpdail
problems. sUadl) Julas

Error Analysis:

Sources of error - Rounding numbers - Absolute error and
Relative error - Rotation errors - Arithmetic error - Function
error - Basics of arithmetic in the computer - Different
approaches to error analysis.

Solve the nonlinear equation:

Methods: Interval bisections, Simple repetitions, Newtons and
their modifications, Categorical.

Methods for solving linear algebraic equations sets:

The concept of normal and matrix systems. Direct methods:
Gauss, Factorization, Inverse matrix.

Methods for solving nonlinear equations sets:

Newton, Repetition, Seidel.

Interpolation and Rounding Functions:

Lagrange method, Tables of differences, Newton's method,
Slice method, Least squares method.

Numerical methods for solving differential equations:

Euler's method - Modified Euler's method - Rang-Kota method -
Hughes method.

Numerical methods of integral computing:

Rectangle method, Trapezoid method, Simpson method.

Linear programming:

Linear programming problem - the simplex method.
Introduction to Maple:

Sketch functions curves, solving equations, differentiation and
integration, operations on matrices.
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Aims (] Theoretical section:

Vershagen's theorem.
[ Detective:

bending device - the bent beam bending device.

Introduction to the science of resistance of materials - tensile and pressure - static properties of sections -
torsion - bending - transitions in the general state of loading - Castigliano theory - Moore's integrals -

The student performs experiments on the equipment in the laboratory, which are: the tensile test experiment -
the rod torsion experiment - the vertical and horizontal transfer experiment (Castiliano) - the curved rod

Learning Outcomes
[ Theoretical section:

Vershagen's theorem.
The practical section consists of written notes and experiments in the laboratory:

- Curved bar bending device - Beam bending device.

Introduction to the science of resistance of materials - tensile and pressure - static properties of sections -
torsion - bending - transitions in the general state of loading - Castigliano theory - Moore's integrals -

Tensile test experiment - Bar torsion experiment - Vertical and horizontal transition experiment (Castiliano)
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Course Contents
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Definitions and Concepts of Thermodynamics:
Fundamental units, closed system and open system, system
properties, state and equilibrium conditions, temperature
scales, zeroth law in thermodynamics.

Energy transmission and analysis:

Forms of energy, especially heat, work and mass, the total
energy possessed by a thermodynamic system: kinetic
energy, potential energy, and internal energy.

Specifications of the monophasic material:

Deep coolant (pressurized liquid), saturated liquid, wet
vapor, dry saturated steam, superheated steam, T-v, P-v and
P-T thermodynamic diagrams, Gibbs rule of phases, water
saturation-in-pressure table, water saturation-in-temperature
table, table of Deep coolant and saturated steam. Ideal gas
law, compressibility modulus, polytropic process, real gas
laws.

The first law of thermodynamics for closed systems:
Enthalpy, specific heat under constant pressure and under
constant volume for ideal gases, specific heat for liquid and
solid bodies, thermodynamic processes for closed systems:
1sobaric, isotherm, isochoric and adiabatic.

The first law of thermodynamics for open systems:

Law of conservation of mass, work of mass flow and energy
of fluid flow, energetic analysis of time-stable systems, time-
stable engineering flow devices: horns and diffusers, turbines
and compressors, expansion valves, mixing chambers, heat
exchangers.

The second law of thermodynamics:

Thermal tank, reversible processes, ideal Carnot cycle,
Kelvin scale of temperature, Carnot cycle for heat engine,
Carnot cycle for refrigerator.
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Entropy:

Clausius inequality, entropy increase principle of the
universe, relationship between temperature and entropy
change, T-s thermodynamic diagram and Mollier diagram (h-
s), ideal gas entropy change, liquid entropy change, entropy
equilibrium equation for closed systems and open systems.
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Learning Outcomes
Course Contents Jokal) (gsiaa

Programming Language C++: Indexes, declare indexes,
indexes factors, indexes matrixes, relation between
matrixes and indexes, subordinates indexes, sentences
and input evacuation, definition of structure, definition of
the line, structures, structures virtual transactions,
destructive items, advanced issues in lines, fixed
objectives, fixed subordinates, friendly subordinates and
matrixes, fixed items in lines, factors excessive loading,
genetics, genetics types, multi-genetics, virtual
subordinates, matrixes, input and output flows, files
processing, files flows, files processes.
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Process

Developing Cutting Principles by removing chips and equipments used in cutting

Learning Outcomes

Mechanical Design Engineer + Mechanical Engineer + Automotives Engineer

Course Contents

oAl (Ggiaa

Measurement System.

Operating Machines.

Materials of Cutting Tools.
Turning Operations

Milling Operations

Shaping Operations

Drilling Operations

Grinding Operations

Synthesis operations

Automatic operations

Accurate and Special Operations
Maintenance of Mechanical Equipments
Principle of Industrial Safety
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Course Description — Electrical and Mechanical Engineering (2" year)

The book consists of 30 units in addition to a glossary of engineering
terms and abbreviations.

The content in not the same in every unit, but in general most units
consist of:

a tuning in section as an introduction,

a reading section with almost a different reading skill in each unit,

a language study section with related language functions,

a word study section with exercises on engineering terminology,

a writing section with varied related writing tasks,

a related speaking practice section,

a listening section and

a technical reading section.

Each unit takes about 2-3 teaching hours (almost 2 units in 3 sessions)
twelve to fifteen units (1-15) to be covered in the first semester and the
same number of units in the second.

The book does not require any extra materials at all.

The Reading, Language Study, Word Study and Writing sections must be taught
form each unit. The Speaking and Listening section are to be excluded.
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Méthode de francais 2°™ année : Sciences-techniques.com (Zahra Lahmidi) Faculté
de Génie mécanique et électrigue.

Introduction : Profils et métiers : Lexique autour du savoir, faire scientifique.

Chapitre 1 : Recherches et spécialités : différents champs disciplinaires, travaux et
métiers, les sciences de la matiéere, de la vie, de |a terre et de I'univers-les sciences
mathématiques.

Chapitre 2 : Appareillage et équipements : usage et destination, conception et
montage le microscope, votre four a micro-ondes.

Chapitre 3 : Techniques et techniciens : Autour du mot technique, les techniciens et
les secteurs d’activité, les techniques et les procédés, hygiene, sécurité,
développement durable.

Chapitre 4 : Génies et ingénieries : autour du mot Génie, branches de I'ingénierie les
bureaux d’études.

Chapitre 5 : Progrés et dangers : Réalisations et limites, débats, déchets
informatiques les dangers de la modernité.
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[ Theoretical section: ¢ R adl)

[ statically Undetermined problems - the theory of three . . i e b T e _
moments (continuous beams) - the theory of the stressful state of ~ ( Saeaall Silsall ) COUMN pgjal) duBi — LigSun §kal) s Jilusal)

bodies - the theory of the deformable state of bodies - theories of — alocadl Latladiy) Adlad) doai — aluadl Loalgay) ) 4 ks

strength - thick and thin-walled cylinders - stability - longitudinal . .. . cew m i a et e
transverse curvature - fatigue - impact. slas¥) = LA — clhaall A%, 5 A4S Glijghul) — Al clbki

[J Laboratory: - pall - cadl) = Ll gkl
[J The experiment of continuous Beams - the experiment of thick !
and thin-walled cylinders - the stability experiment - the j

experiment of bending the continuous Beams - a comparison duad - ohaal) ARd) g AiAl clijgha) Ayl — Balwal) jilsal) duas
device between the practical and theoretical application of the Gkl G A5 g — Bpaianall Jilsall sliad) dusad — Y

theories of durability.
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Aims

model tolerances, in addition to designing
casting process

Providing the student with the necessary knowledge of the plumbing manufacturing process and its
importance for industrial development with the acquisition of the necessary skill to deal with metal casting
and an understanding of the method in terms of molding material, molding methods, model material and

the casting system and modern special methods for the metal

Learning Outcomes

4- Design the model

1- The student knows the materials needed for the plumbing process
2- Gain the necessary skill to manufacture molds
3- The ability to design the casting system and know the factors affecting it

5- Gain some knowledge of special plumbing methods

Course Contents

2Rl (gsiaa

Definition of plumbing - advantages and disadvantages of
plumbing Box diagram of manufacturing methods to determine the
importance of the plumbing process Plumbing sand and the general
properties of this sand

Basic steps of sand casting Model making: The model and the core
box - Types of models - Distinguishing the different parts of the
models - Tolerances in the dimensions of the models - Function of
the models Principle and methods of rapid modeling

4- The kernel and the kernel box: the importance of the function of
the kernel - the materials for making the kernels - the kernel boxes.
- Plumbing sand: shape and size of particles of plumbing sand -

Materials of which plumbing sand is composed - General
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properties of plumbing sand - Additives to mold sand and cores -
Separating materials and mold coating materials - Core repair
pastes - Selection of sand - Core sand - Sodium silicate sand (Na2)
Si03) (CO2 gas method).

- Forming manual sand molds: the basic factors that must be taken
into account when melting, purifying and casting liquid metal -
Types of manual sand molds - Forming molds for a one-piece
model and its cavity is used to prepare the core - Forming a mold
for a model whose separation surface passes through its middle -
Forming a mold for a three-part model - Forming a mold on the
foundry floor using the model model - Forming a mold on the
foundry floor using the single model - Methods for fixing the core
inside the mold gap

Casting system: function and types of casting systems - parts of the
casting system - design of the casting system - balancing of thrust
forces when pouring molten metal.

Casting in refractory permanent molds: materials for manufacturing
refractory permanent molds - using refractory permanent molds. 9-
Casting in permanent metal molds: steps and features of casting in
permanent metal molds - types of permanent metal molds.
Centrifugal casting: centrifugal casting with a vertical axis mould -
centrifugal casting with a horizontal axis casting. - Continuous
casting: Continuous casting of pipes and columns - Continuous
casting of panels

Precision plumbing using lost wax models and their production
stages. - Precision casting using shell molds: Elements of the shell
mold mixture - Steps for making the shell molds - Advantages and
disadvantages of casting in shell molds Squeezing casting
Plumbing with the evaporated model
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Credit | Semester | year Department Code Course

2P | 4T 1 3 General Mechanical Engineering Fluids Mechanics (1)

Course Contents
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Introduction to the classification of liquids - Physical and
mechanical properties of liquids and an application on these
properties - Basic hydrostatic equation and its applications -
Pascal's law - Balanced and stable buoyancy - General basic
hydrostatic equation and its applications.
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Credit | Semester | year Department Code Course

2P | 4T 1 3 General Mechanical Engineering Thermodynamics/2/

Course Contents
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Exergy (Measure of potential Work) ,The Efficiency of the
second law, Exergy in open and closed  systems,
Compressors Thermodynamic, Reciprocating Compressors,
Isothermal Efficiency, Volumetric Efficiency, Multistage
Compression, Rotary Compressors, Blade Compressors,
Screw Compressors , Centrifugal Compressors, Gas Power
Cycles, Vapor And Combined Power Cycles, Refrigeration
Cycles, Thermodynamics of Gas Mixtures, Ga and Vapor
Mixture, Combustion Thermodynamics, Thermodynamics of
Moving Gases.
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Credit | Semester | year Department Department Course
T2 | P2 ! 3 General Mechanics — Mechanical Power Fun.d am(?ntals of Electrical
Engineering
Course Contents JJdall (Sgiaa

1-  Static electricity: FElectric charges conservation Principle
,Coulomb Law , Electrostatic fields , Electrostatic potential ,
Electrostatic polarization,,

Electrostatic induction - ,electrostatic flux , The theory of electric
capacitance , The electric capacitor , Capacitance of plan capacitor,
Theories of equivalent capacitors (Series , parallel , delta and Star
capacitors ) , the potential energy in the static field.

2- Kinetic Electricity - Direct Current Circuits.

Sources of electric motive forces , Current intensity , conductivity ,
Electric current density , Ohm's law , electric resistance law,
temperature effect on electric resistance (Joule - Lenz) law, Electric
power , DC Circuits, Kirchhoff’s laws , Equivalent theory of DC
circuits ( series, parallel and delta star circuits) , Series and parallel
EMF' , Methods for solving DC circuits problems (Mesh analysis,
nodal analysis, Superposition method , Thevenin theorem -
Norton’s theorem ).

3- Electromagnetism: Magnetic field in the vacuum , Magnetic
induction, magnetic flux ,Biot-Savart’s Laplace’s law , Magnetic
field of linear , circular and solenoid conductors , Magnetic
polarization , Magnetic circuit law , Magnetic potential and voltage
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theory , Magnetic induction law , Principle of AC generator,
Magnetic circuits , Ohm’s law in ‘s laws in magnetic circuits,
Magnetic resistance, serial and parallel magnetic resistance , Self and
mutual induction , leakage induction , Maxwell theorems for self
and mutual induction , Self magnetic circuits , Ampere law in
magnetic circuits , Kirchhoff and mutual induction as elements of
electric Circuits, series and parallel solenoids, Energy stored inside
coils , forces in the electromagnetic field.
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Aims

Introducing the student to modern measuring tools and devices, and training in their ideal use, in
addition to introducing the student to the basics of metrology, calibration and measurement
errors. The main topics of the course are: - The basic principles of metrology and the objectives of
standardization. Disparities and marriages. Study of the structure of engineering surfaces.
Operational accuracy study. Study of measuring instruments and devices. Measurement errors
and standard deviation. Computerized optical and laser devices and measurement processing.
The ISO system, how to prepare the standard, the principles of total quality.

Learning Outcomes

1- Achieving the objectives of the course by understanding and familiarizing students with the
principles and basics of metrology. 2- Students' familiarity with the types of measuring tools and
devices, and how to use them. 3- Familiarize students with and familiarize them with the types of
variations and pairs, and the methods of calculating variations in products and machine
components. 4- Students' knowledge of measurement errors and methods of calculating them. 5-
Students are familiar with the structure of geometric surfaces and the methods of calculating
surface roughness. 6- Students are familiar with the accuracy of operation, deviations and errors
of dimensions and shape according to ISO.

Course Contents 2Rl (Ggiaa
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and Goods - Standardization in the Factory - Standardization
Objectives and Principles. Tolerances and pairs- their types
and calculations- Tolerance series- Hole base system-
Column base system- International systems for pairs- Effect
of thermal conditions on pairs- Classification Structure of
engineering surfaces - Methods of calculating average
surface roughness - Operation marks in international
systems. Measuring errors, measuring devices and their
applications Measuring instruments and devices - their
types - methods of their use and calibration. The ISO system,
how to prepare the standard, the principles of total quality.
Introducing students to the various measuring instruments
and devices in the laboratory, the precautions to be
followed in the laboratory to maintain measuring devices,
and the conditions that must be met in the measurement
laboratory. Measurement using a vernier foot, identifying
the types of feet in terms of accuracy, use, and extent of
measurement, how to measure using feet, making
measurements for different models. Measurement using
micrometers, identifying the types of micrometers in terms
of accuracy, use and scope of measurement, how to
measure using micrometers, measurement of different
models. Measuring dies Learn about the different
combinations of measuring dies How to group them to a
specific dimension How to check the accuracy of a
micrometer using measuring dies Measurement
parameters, identifying the types of parameters of
measurement, how to use them in testing the dimensions of
works, designing different parameters of measurement.
Comparing devices, identifying the different comparators
(mechanical, electronic and optical), making different
measurements on each of them (method of measuring spiral
elements, external and internal diameters, step
measurement and step diameter). Measuring angles,
identifying the devices and numbers used to measure
angles, angle gauges used to make different measurements
of specific angles. How to use rulers, their accuracy and
types, as well as identifying compasses, their types and uses
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Aims

This course aims to provide the student with the necessary knowledge to understand the
theoretical fundamentals of electrical machines and their practical applications.

Learning Outcomes

2- work within a team.

After finishing this course , student will be able to : 1- apply the acquired knowledge and skills .

Course Contents

2Rl (Sgiaa

N
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. Electrical transformers:

. Properties of Electrical control System : properties of

electrical engines; mechanical properties of industrial
machines; mechanical properties of electrical motors ;
calculating the mechanical part of the drive system.

. Direct current machines : functions , parts and operation

of a direct current machine ; the torque of a direct current
machine; classification of direct current machines;
electromechanical and mechanical features of direct
current engines; regulating the velocity of direct current
engines; starting of direct current engines; braking
systems; control.

definition of transformer ;
structure and classification of transformers; work theory
of a transformer; efficiency of a transformer; tests of a
single phase transformer; three phase transformation set;
auto transformer.

. Alternating current machines .
. Regulating the rotation speed of induction motors:

electronic circuits and methods used in regulating the
speed of induction motors.
Special engines used in electrical control systems .
Problems and exercises in Laboratory.
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Aims
and equipment from the design point of view.
The second chapter deals with the study of the articular and sphenoid connections.

The third chapter deals with the study of all kinds of quips.
The fourth chapter deals with the study of columns.

The course aims to study the foundations that enable a better design and an optimal investment for machines

The first chapter deals with the design of rivet connections with central loading and central loading

The fifth chapter deals with the study of screws, bolts, power transmission screws, and tooth shapes
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The sixth chapter deals with the design study of rigid, flexible and compensable couplers
The seventh chapter deals with the design study of conical and disc clutches

The eighth chapter deals with the design study of single and dual-shoe brakes

The ninth chapter deals with the design study of the springs

Learning Outcomes

1- Designate each of the connecting elements in order to determine the diameter of the rivets required to
ensure the correctness of the design.

2- Determine each of the tensile forces acting on each element of the joint in order to determine the
maximum force that the joint can withstand.

3- Determine each of the stresses affecting each type of plug in order to determine the torque that can be
transmitted by this shaft or to determine the dimensions of the shaft.

4- Determine each of the radial and axial forces acting on the column in order to determine the diameter of
the column to be selected from the international tables.

5- Determine each of the forces and stresses acting on the body and teeth of the bolts in order to determine
the diameter of the bolts needed to be selected from the international tables.

6- Determine each of the forces and stresses acting on the body of the coupling and its components in order
to determine the torque that can be transferred by this coupling in order to choose it from the global tables
7- Determine each of the forces and stresses affecting the clutch body and its components in order to
determine the torque that can be transmitted by this clutch for the purpose of selecting it.

8- Determine each of the forces and stresses acting on the brake body and its components in order to
determine the torque required for the braking process

9- Determine each of the forces and stresses acting on the body of the spring in order to determine the
dimensions of the spring to be selected from the tables

Course Contents

Lokal) (gsiaa

Design of rivet joints with center loading and center loading

Study of the articular and sphenoid connections

Study of all kinds of chokes

Study columns

Study of screws, bolts, power transmission screws and tooth shapes
Design study of rigid, flexible and compensable couplers

Design study of conical and disc clutches

Design study for single and dual-shoe brakes

Spring design study
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Aims

Learning Outcomes

Course Contents
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Principles and methods of classifying motion -
concept of classification of flows - laws of
similarity - motion of fluids - continuity equation -
potential flows, their properties and applications -
cyclonic motion.

Concept of total pressure, kinetic pressure, static
pressure.
Principles
devices.
The developed Bernoulli equation for real fluids
and its applications.

Fluids dynamics - Euler's equations for ideal flows
- Bernoulli's equation for ideal and real flows and
its applications - Law of change of momentum, law
of linear thrust and rotational thrust.

of flow-velocity-pressure measuring
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Credit | Semester | year Department Code Course
T4 P2 | Second Third General Mechanical Engineering Theory of machines
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Aims

Theory of machines has a special status among engineering sciences, and it is one of the most widespread
engineering sciences as a result of the technical development that has occurred in this era, and it occupies a
large important space in light and heavy industries, medicine and outer space, and it is in continuous
development and the first pillar of Machine design stages.

Learning Outcomes

In order to design a machine, it is necessary to know the nature of its motion first, and then study this motion
to determine the kinetic properties of the velocities and accelerations of the components of the mechanisms
that make up them, and to determine the forces and moments affecting the connections of this machine and
the resulting dynamic stresses and vibrations. Therefore, the science of machine theory deals with the study
of motion. It also deals with the study of the structures of the various types of mechanical structures in order
to classify, create and develop them according to their structural structure.

Course Contents
Definitions and Basic Concepts- Degrees of
Freedom - Link - Kinematic Pair- Kinematic Chain —
Mechanism - Machine- Kinematic Chain Degrees of
Freedom - Kinematic Diagram.
Mechanisms Linkage = Four-Bar Mechanism - Slider-
Crank Mechanism - Double Slider-Crank Mechanism -
Straight-Line Mechanisms - Quick-Return Mechanism -
Intermittent-Motion Mechanisms - Special Applications
Mechanisms - Car Steering Mechanisms - Governor
Mechanism.
Kinematics of Mechanisms - Kinematic Analysis
Methods - for Equations of Relative Motion Vector
Diagram - Relative Motion Between Two Points of Link -
Link Velocity Diagram - Link Acceleration Diagram -
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Relative Motion Between Two Coincident Points of Links -
Relative Motion at Contact Points in Rolling - Instantaneous
Velocity Centre - Three Instantaneous Centers in Line
Theorem - Primary Instantaneous Centers - Instantaneous
Centre Determination in Mechanisms - Velocity

Determination by Instantaneous Centre.

Kinetics of Mechanisms - Static Forces Analysis -
Inertia Forces Analysis - Shaking Force - Inertia and Static
Forces Analysis in a Mechanism - Forces Analysis in
Governors - Turning Moment Diagram - Fluctuation of

Energy - Fluctuation of Speed - Flywheel Applications.
Cams - Types of Cams - Types of Followers - Basic

Variables of Cam Mechanism - Basic Follower Motions -
Follower Motion Choice - Disk Cam Profile Construction -
Pressure Angle - Cams with Specified Contours - Tangent
Cam - Circular-Arc Cam - Eccentric-Circle Cam - Effective
Forces in a Disk Cam.
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2T 2P | Second Third General Mechanical Engineering Internal combustion engines /1/
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Aims

This course aims to study the types of internal combustion engines in terms of theoretical and
actual thermal cycles, graphic and actual factors, engine feeding regulation, air charge regulation,
and operating component in piston engines.

Learning Outcomes

combustion engines.

1- Knowing how internal combustion engines work. 2- Thermal calculation and engine
performance indicators. 3- Calculation of mechanical losses, thermal balance and thermal loads on
engine elements. 4- Matching the theoretical course information with the actual work of internal

Course Contents

2Rl Ggina

1- Principles of engine factors and their working
conditions: a study of the field of investment and
classification of engines and the effective processes in
engines.

2- Fuel and the starting compound in piston engines: Study
of fuel and its properties, as well as combustion reactions
and its products.

3- Actual thermal cycle processes: Study of gas exchange
processes, compression process, concepts and laws of
combustion in terms of ignition and combustion of fuel in
electric spark and diesel engines, as well as the expansion
process.

4- Graphic and actual factors: Study of graphic factors,
actual factors, mechanical efficiency, thermal loads on
engine elements.

5- Engine feeding systems: feeding systems in electric
spark engines, gas feeding systems, and diesel engine
feeding systems.

6- Air charging system in engines: Study of gaseous
charging systems, charged air cooling, gaseous charge
regulation, the combined performance of the engine, and
gaseous charging equipment.
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D. Lukanin B.N., Internal combustion engines - Higher School,
Moscow, 2007.
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2P | 4T 1 4 General Mechanics — Renewable Energy Heat and Mass Transfer

Course Contents

Jﬂ.d\ (§4iaa

Introduction to Heat Transfer

Heat Transfer Modes, Conduction, Convection, Radiation,
Physical Origins and Rate Equations, Relationship to
Thermodynamics, Heat and Other Forms of Energy

, Heat Generation, The First Law of Thermodynamics, Energy
Balance for Closed Systems, Energy Balance for Steady-Flow
Systems, Surface Energy Balance, Introduction to Conduction,
Steady and Transient Heat Transfer, Multidimensional Heat
Transfer, Fourier’s law, The Thermal Properties of Matter

, Thermal Conductivity, Thermal Conductivity Of Gases,
Thermal Conductivity Of Liquids, Thermal Conductivity Of
Solids, The Heat Diffusion Equation, Rectangular Coordinates,
Cylindrical Coordinates, Spherical Coordinates, Boundary and
Initial Conditions, Specified Temperature Boundary Conditions,
Specified Heat Flux Boundary Conditions, Convection Boundary
Conditions,  Generalized  Boundary  Conditions,  One
Dimensional, Steady-State Conduction, Plane Wall, Temperature
Distribution, Thermal Resistance, The Composite Wall, Contact
Resistance, Radial Systems, Cylinder, composited cylindrical
wall, Sphere, Critical Radius of Insulation, Conduction with
Thermal Heat Generation,

The Plane Wall, Radial Systems.

Heat Transfer from Finned Surfaces, General Conduction
Analysis, Fins of Uniform Cross-Sectional Area, very long fin,
convective heat loss from the fin tip is negligible, convection
heat transfer from the fin tip, temperature is prescribed from the
fin tip, Fin Performance, Fin Effectiveness, Fin Efficiency, Fins
of Nonuniform Cross-Sectional Area, Overall Finned Surface
Efficiency.

Heat transfer by convection in a homogeneous medium — Heat
Transfer in the case of phase change of materials - heat transfer
by radiation - heat exchangers - mass transfer.
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Credit | Semester | year Department Code Course
4T 2P 1 4 General Mechanics — Renewable Energy Heating and Air Conditioning
Engineering
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Aims

Achieving a high educational level for the student in the field of HVAC engineering

Learning Outcomes
(residential - industrial - hospitals...)

Preparing the student to enter the labor market in the field of HVAC for various applications

Course Contents

J)ﬁ.«d\ (99iaa

Heating: define heating and the air conditions to meet in
order to provide appropriate heating, transfer heat by
conduction, transfer heat by convection, transfer heat by
radiation, heat transfer factors of construction materials,
thermal insulation and economical study of insulation,
study thermal loss of the building and determine design
conditions , heating systems by using hot water ,
heating system by using hot air , heating system by
using water steam ,heating systems by using solar
power , devices used in heating and its calculation (heat
exchangers , heating network ,heating boilers, diesel
burners ,acceleration pumps, diesel tanks, expansion
and security tanks, electrical operation and control
panels ), pipes diameters calculation tables ,heating by
hot water with high pressure and high temperatures .
Ventilation : define ventilation , internal air
specifications, infiltration, calculate infiltration rates
resulted from (cracks in windows and doors _holes for
this purpose, horizontal ducts), ventilation upon
procuring (negative pressure, positive pressure or
atmospheric pressure within the place with its
applications), calculate required air rates (as per human
needs and the place and with the presence of thermal
source and upon the emission of harmful substances ),
devices used in ventilation (fans ,air ducts , air filters,
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air grilles ,cooling and heating coils , air moisture
devices ), industrial ventilation.

Air conditioning engineering : define air conditioning
engineering and its impact on human, temperature and
relative humidity with its changes , heat transfer from
human body to the atmosphere and appropriate heat
equation and the factors which influence appropriate
temperature , select external and internal design
conditions , practical methods to calculate the cooling
load and the major factors which influence its value ,
Psychometric Chart, represent air-conditioning
processes , major parts of the air handling unit , which
are ( cooling and heating coils , humidifiers , air ducts ,
supply and air return grilles ,air filters , fans , cooling
and heating devices ), air conditioning systems which
are : (All air systems , air / water systems , water system
, split units systems), control methods with air
conditioning devices , industrial air conditioning , air
ducts calculation tables.
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1- American Society of Heating, Refrigerating and
Air Conditioning Engineers ASHRAE Hand Book
2009.Heating, Ventilation and Air conditioning,
Fundamentals.

2- American Society of Heating, Refrigerating and
Air Conditioning Engineers ASHRAE Hand Book
2011.Heating, Ventilation and Air conditioning,
Applications.

3- American Society of Heating, Refrigerating and
Air Conditioning Engineers ASHRAE Hand Book
2012.Heating, Ventilation and Air conditioning,
Systems and Equipment.

4- American Society of Heating, Refrigerating and
Air Conditioning Engineers, ASHRAE Standard
62-1999.
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2 4 ! 4 General Mechanics — Renewable Energy Renewable Energy /1/

Course Contents
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The first section:": Solar Energy

Solar Radiation -mechanism of energy transfer- the -
distribution of the radiation spectrum outside the
atmospher.- solar time- the earth's rotation around the
sun - the earth's rotation around itself- solar radiation
and temperature on earth.- available climate data:-
calculation of solar radiation on an inclined plane: direct
radiation on inclined surfaces and solar angles- solar
radiation outside the atmosphere on a horizontal
surface.

Active solar-thermal heat utilization- -energy
systems-energy terms: -energy carriers - useful energy -
- renewable energies.-renewable energy applications.
-physical principles - optical features of absorbers.

- optical features of covers-elements of active solar
systems-solar  collectors.-general energy balance-
efficiency and solar fractional savings - heat store- heat
storage-classification of solar circulation systems.
Passive Solar Energy--passive solar heating systems-
direct gain solar system: direct thermal gain system
design— themall mass with heat storage -Indirect heat
gain system: solar -wall storage systems — Trombe walls
- storage roofs.-greenhouses-convective loops -passive
solar heating systems design-secondary heat flow —
energy transmittance factor - diffuse energy
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transmittance factor -thermal transmittance coefficient -
equivalent thermal transmittance coefficient-system
components- transparent covers - absorbent surface and
thermal storage tank-the total heat current from the
storage wall.

. The second section:

1- Introduction to energy science

2- Wind energy:

Characteristics of wind and factors affecting it -
Atmospheric movement - land and sea breezes - Effect
of terrain and obstacles on wind characteristics -
Classification of surface roughness - Methods of
measuring wind speed - Available and invested wind
resources in Syria - Wind turbines - Classification of
wind turbines - Available energy extracted from
turbines Wind - forces affecting the wind turbine blade -
environmental effects of wind energy use

3- Biomass energy

Biomass energy recovery technologies - environmental
impacts of biomass energy use.

4- Hydropower:

Water energy sources - types of hydro power stations -
types of turbines (turbines) used - environmental effects
of using hydro energy.

5- Tidal energy:

Physical explanations for the phenomenon of tides,
local resonance, power generation technologies,
environmental factors, technical factors, floating tidal
stations, global possibilities for the use of tidal energy,
environmental impacts of tidal energy use.

6- Wave energy:

Physical explanations for the phenomenon of wave
energy - wave characteristics and its power - wave
power estimates at any location - wave energy
techniques - stationary devices - floating devices -
environmental effects of wave energy use.

7- Underground heat energy:

Ground energy sources - dry steam stations - binary
flash stations - energy extraction from hot dry rocks -
environmental effects of using geothermal energy.

8- Nuclear fusion and nuclear fission energy

9- New sources of renewable energies are under
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development:

Sea and ocean water heat energy - hydrogen fuel
energy - fuel cells - recovered energy - electric cars -
environmental impacts.

10- Methods of storing renewable energies:

Thermal storage, mechanical storage, electrical storage,
chemical storage, magnetic storage.

11- Nanotechnology and its uses in the field of
renewable energies.
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P1 | T3 1 4 General Mechanics — Renewable Energy Furnaces Technology

Course Contents

2Rl (g4t

Classification of furnaces and their calculation methods -
gas furnaces - gas burners - liquid furnaces - liquid
burners - solid furnaces - solid burners - biogas furnaces
(biomass furnaces) - biomass burners - furnaces and
burners that emit little (small) of harmful gases - steam
boilers and their types - Thermal balance of steam
generators - Chimneys and gas extraction systems from
furnaces and steam boilers - Occupational safety and
preservation of the environment - Models of some of the
most prevalent furnaces in the Syrian Arab Republic -
Stable one-dimensional heat transfer - Heat transfer
methods - Heat exchangers - their purpose - Types of
heat exchangers - Efficiency of heat exchangers - Design
of heat exchangers - Heat devices - Elements of
hydraulic circuits - Cooling towers - Heat pump.
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2 4 First fourth General Mechanics — Renewable Energy Refrigeration Engineering

Course Contents

2Rl Ggina

-History of Refrigeration (Natural Refrigeration — Artificial
Refrigeration — Refrigerant development — Compressor
development).

- Application of Refrigeration .

- Methods of producing low temperatures (Sensible Cooling by
cold medium —Endothermic mixing of substances-Phase change
processes).

- Expansion of liquids-Expansion of gases — Thermoelectric
Refrigeration — Adiabatic — demagnetization.

- Air cycle refrigeration ( air standard cycle analysis — Ideal reverse
Brayton cycle.

- Vapour compression Refrigeration systems ( Comparison
between gas cycles and vapour cycles — Standard vapour
Compression Refrigeration system (VCRS) — Analysis of standard
vapour compression Refrigeration system- Performance aspects
and cycle Modifications- Effect of super heat on system COP-
Actual VCRS systems — Complete vapour Compression refrigeration
systems).

- Multistage vapour compression refrigeration systems.(flash gas
removal using flash tank- Inter cooling in multistage compression —
Multistage systems with flash gas removal and intercooling).

- Multi-Evapration And Cascade Systems.(Individual evaporators
and a sigle compressor with apressure- reducing valve-Multi
evaporators system with multi compression inter cooling and flash
gas removal- limitations of multistage systems).
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- Compressors.

(Performance of Reciprocating Compressors( Ideal compressor
with clearance-Actual compression process

-Centrifugal Compressors .

- Condenser, evaporator (classification-Natural convection type
evaporator coils-flooded evaporator —shell and tube-Coil type
evaporator —Thermal design of evaporator ).

- Refrigerants (Primary and secondary refrigerants —Comparison
between different refrigerants .

-Design of Cold Storage.

- freezing tunnel.

o i) e lall — dynn jill Lael guall 1) Jalas ; Ja&) gucall
A8 all s jUall Jag | guall — sl e Lall il jal -dal 3Y)
Gl — A ja s Gl — A0 g8 lEKL — diile L) liial)
(ernbll Jeall

— 400 ga il jRae -6 ) saka Gl jAa — danls ) jAa ) @l Al
(2 G gl G Aaa
'atMuamwtﬂtﬁmﬂ\

Lol 5 O A5l — 4y 881 5 A )l 3y ) Tl 5 ) ) Jaibaa
(2

Grall 38 — 3 il Caje Shadall Caje ) ol Gle gl asanal
303 Ll — ol all Ol Gla — 3l jall Jlea¥l Gl —

- stiall il




S chuagl gl
Course Specification Form

clelud) s Juail) L) w1 o Rl
- |02 1 4 5adaie Glils — aladl GlolSudl) duia Ay daUal
Credit | Semester | year Department Code Course
- | 2T 1 4 General Mechanics — Renewable Energy Energy and Environment
Jal e Caslil) jobiany Aiul) JSLaRL Gaae pgd () ALYL 28U 50US s0de ellyly allall 8 28U adly o il ) i) Cargs alaad
(25aaY) 353l saaatial) ye Aol ALl jalas sladin) e @l ) Eaglilly allal) Lgduay Al 48Ul 2a)Y diCas Jslal Jeagill
Glasdal)
daaglail

Aims

to save the environment.

This course aims to: identify the world energy outlook, gain a basic understanding and appreciation of
energy efficiency and environmental concepts; examine ways to save energy and money; and explore ways

Learning Outcomes

Course Contents

Jﬂ.d\ (§4iaa

Basic concepts in energy: Forms of energy -
Electromagnetic ~ spectrum -  Renewable  and
nonrenewable energy resources, fission and fusion
nuclear energy — Energy units — Energy scale — Quality
of energy - power vs. energy — Calculating energy use of
home appliances.

Energy supply and demands: World energy demand —
Doubling time — Energy reserves vs. resources - Lifetime
of current reserves — Energy reserves distribution —
Energy consumption and Gross domestic products —
Energy intensity.

Efficiency of energy: Efficiency of energy conversion
devices - Overall efficiency— How energy efficiency
saves fuels and cost.

Environmental pollution: Air pollution - Fossil fuels
and products of combustion — Calculation of combustion
gases amount emitted from power plants — Estimation of
ground level concentration — Acid rain - Ground-level
ozone — photochemical smog — Ozone depletion -
Biodiversity — Desertification - Population growth -
Population pyramid - Demographic transition — Water
pollution — Thermal pollution — Noise pollution —
Radioactive pollution — Solid waste.

Sustainability — Ecological footprint - International
conferences and conventions on the environment.
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- JoT 2 4 General Mechanics — Renewable Energy Wind Energy 1
Course Contents Jokal) gsina
A Historical View of Wind Energy - The Reality and it —lglifinag ~Lll dila adly — L) d8la ) daa)l gyl

Future of Wind Energy - Assessment of Wind Energy's
Potential.

Wind speed measurement methods: Approximate
measurements of wind speed - wind speed and statistical
data - available energy and energy extracted from wind -
available wind resources in Syria.

Components of wind turbines - Classification of wind
turbines: - according to their location from the coast -
according to the direction of the axis of rotation -
according to the direction of the wind - according to the
number of rotor blades - according to the size of the
wind turbine - a comparison between wind turbines with
a horizontal axis and turbines with a vertical axis -
Physical principles of energy conversion Wind: Betz's
law - Aerodynamic behavior of the turbine blade -
Forces and moments acting on the turbine blade -
Working disc theory - General momentum theory - Vane
element theory - Energy conversion components in wind
turbines: Electric generators: Induction generator -
Synchronous generator - Generators with frequency
inverters - Generator and turbine torque - Connection
with the network Connection conditions with the
network - Aerodynamic performance of horizontal axis
turbines - Aerodynamic performance of vertical axis
turbines - Wind farms: choosing the location of the wind
farm - Steps to be followed for designing a wind farm -
Onshore wind farms - Offshore wind farms - Factors To
be studied when installing marine turbines - ways to
install marine turbines: gravity foundations - single pile
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foundation - the Ventilation room foundations - three-
pillar floating platforms - economic studies and sizing:
characteristics of economic feasibility studies - methods
of evaluating wind power plants projects - sizing -
comparison between wind power plants projects. -
Environmental effects of wusing wind energy:
Environmental benefits - Environmental disadvantages:
Wind turbine noise - Electromagnetic interference -
Optical effects. - Applications of nanotechnology in the
field of wind energy.
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2P [4T 2 4 General Mechanics — Renewable Energy Hydraulic Machines

Course Contents

J)ﬁ.«d\ (99iaa

Pumps: the fluid and its most important properties - flow
capacity in water machines - pump losses - pump
classification - volumetric pumps

Piston pump: working principle — height of inertia -
instantaneous speed - air vessels - multi-cylinder
reciprocating pump.

Circulating volumetric pumps: gear pump - design
calculations - forces in the gear pump - screw pump - its
scope - theoretical foundations - calculation of pump parts -
effective forces and moments - dynamic pumps - their
classification - cyclonic pumps with closed and open model -
ejector pump.

Vane pumps - Centrifugal pump - Basic equations in pumps
- Actual characteristic curve - Characteristic curve of the
network and working point - Methods of calibrating the
pump work on the network - Testing of dynamic pumps -
Working of pumps on fluids of different viscosity - Harmful
phenomena on the pump work (Pompage phenomenon -
cavitation ) - Submersible pumps - Choosing suitable motors
for pumps - Similarity theory - Axial and radial forces
affecting the work of centrifugal and axial pumps and
methods of disposal - Water methods - Calculation and
design of centrifugal pump parts.

Compressors: basic concepts - types of compressors -
design principles of compressors - energy equations used in
compressors - yield in compressors - concept of multi-stage
compression - specifications of blade compressors -
centrifugal compressors - axial compressors - volumetric
COMPIessors - piston COMpressors - rotary compressors.
Fans: centrifugal fans - axial fans - specific number of cycles
- pressure generated by the fan - fan power and output -
operation of fans in the network - selection of fans - use of
characteristic curves in fans selection - joint work of fans in
the network - aerodynamic behavior of fans and wind power
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generators - tunnels Pneumatic - Classification of wind
tunnels - Components of a wind tunnel.

Hydroelectric stations: working principle - turbine
compressor - turbine power - reaction turbines - working
turbines (impulse turbines). Components of the hydroelectric
station - calibration and system connection with the grid -
losses in the turbine - small hydroelectric stations built on
rivers - advantages and disadvantages - models of small
hydroelectric stations in Syria.

Fundamentals of the theory of work of water turbines
and their control of their performance: - The basic power
equation of the turbine (Euler's equation) - Work cycle
properties of spatial turbines - Control and driving systems -
Mechanism for regulating the power of turbines - Automatic
regulation of Francis turbine, Kaplan turbine and Pelton
turbine.

Design of action water turbines - Scoop turbines: Pelton
turbine - The mechanism of work of the design elements of
the Pelton turbine - Design of the components of the Pelton
turbine.

Design of reactionary water turbines: Francis turbine:

Technical description of the Francis turbine - The mechanism
of action of the design elements of the Francis turbine -
Designing the components of the Francis turbine.

Axial turbines (Kaplan turbines): Technical description of
the Kaplan turbine - Specific parameters of the steering gear

(working) wheel - the working wheel chamber - the turbine
cover - The mechanism of operation of the design elements
of the Kaplan turbine - Design of the components of the
Kaplan turbine.

Laws of similarity of working systems - Transformation
parameters of turbines - Specific number of turbines cycles -
Cavitation in water turbines - Cavitation constant and
permissible intake height - Characteristic curves of turbines -
Water hammer (hydraulic).
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Aims | Enriching the student with full scientific knowledge about biomass and

its free energy

Learning Outcomes

Formation of a database to discuss various issues related to the
utilization of biomass as one of the sources of renewable energies

Course Contents

J)ﬁ.«d\ (99iaa

Biomass: definition — sources — energy crops

Solid waste: solid waste management - sanitary landfills -
aerobic fermentation of organic waste to produce compost -
plastic waste recycling

Chemical-thermal conversion of biomass: principles of
combustion - direct burning thermal conversion -
incineration of municipal waste - indirect burning thermal
conversion ( coal and gas production)
Chemical-physical conversion of biomass:
extraction from oily plants

Bio - Chemical conversion of biomass: - Principles of
biological conversion and bio-digesters — Bio-fermentation
and methane production - Alcoholic fermentation and ethanol
production

Alga: Extraction of bio-fuels from algae and accessibility
Bio-energy,

Bio-fuel
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2P | 4T 2 4 General Mechanics — Renewable energy Power Planet

Course Contents

JJEAS\ (99iaa

Power and fuel sector , traditional and renewable power resources ,
steam turbines plans drawings , electrical consumption system
indicators , power economy indications of stations and steam electro
- thermal centers , test thermal circle indications with using repeated
roasting and retrieval heating , water condensation and feeding water
ducts , supply power stations with cooling water ,general drawing of
power stations ,electro-thermal non steam stations, electrical stations
operated by renewable power resources , power and environment
stations.

cline cllabia daasidl y duldll Al 3 ) say 268l 5 48Ul ¢ U
L) e oSl NG AT ey A el ciliial)
EJ}A]\ &L\\)JJA )\én\ MT)JIAJ\ Ai)\);})@ﬁ‘ )S\)Al‘} Cildaall 4aUaY
Clane celain¥) cpally | Sid) Gasanil) Aaiin) ae &l al
3yl ol LY e aa) ) olas LGS sLal) 5 e
L) cilhas oanid) LY 3l e Aldal) il Sl cilasal

Al




S chuagl gl
Course Specification Form

ale bl sx Suadl) o w11 ) JJEal)
4 S 4 5a3a%e lila — alal) GlslSaall duavia Toweddl LAY
Credit | Semester | year Department Code Course

T-4 Second Third

General Mechanics — Renewable Energy

Photovoltaic cells
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Aims This course aims to provide the student with the necessary knowledge to understand the theoretical

fundamentals of Photovoltaic cells and their practical applications.

Learning Outcomes
2- work within a team.

After finishing this course , student will be able to : 1- apply the acquired knowledge and skills .

Course Contents

2Rl (Sgiaa

* Solar radiation and its components and factors affecting it
and the algorithm for determining the energy of solar
radiation throughout the year and according to the location of
installation.
* The structure of solar cells and the way they work and the
basic parameters that determine their work curve and how the
characteristics curves change with changing climatic
conditions and changing internal resistances.
* Photovoltaic modules (panels) and the arrangements of their
connection within the various photovoltaic systems and their
basic components.
* The basics of photovoltaic solar systems and the
applications used with them, with an explanation of the effect
of shading on the work and how to avoid the potential impact
of it on the system by using bypass diodes and block diodes.
* Off grid photovoltaic solar systems and their basic
components from batteries, the factors affecting their basic
parameters, their design process, and determining the values
of the components necessary for the system.
* Solar photovoltaic systems connected to the grid, its basic
components, its design process, and the determination of the
values of the components necessary for the system.
* Photovoltaic water pumping systems, the pumps used with
them, and the calculation mechanism for these systems based
on the specific requirements of the user.
* The economics of photovoltaic solar systems and how to
conduct an economic study of photovoltaic projects and
prepare a project file.
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2P | 4T 1 4 General Mec}lzl?lzi;s},— Renewable Energy efficiency of buildings

Course Contents

2Rl (g4t

Energy in the residential sector - Why the energy
efficiency of buildings? - Safe energy savings in
buildings - Indoor air quantity and thermal comfort -
Factors affecting the level of thermal comfort -
Symptoms inherent in building disease - Causes of
symptoms inherent in building sickness - Insufficient
ventilation - Chemical pollution from sources Indoors -
Chemical pollution from external sources - Biological
pollution - Solutions for building a typical patient:
Indoor air quantity - Reducing energy demand and the
possibility of reducing CO2 emissions by using high
energy efficiency buildings.

Heating Degree Days (HDD) — Calculating heat loss by
HDD method — Calculating annual heating cost and
payback period — Heat loss through windows — Solar
heat gain through windows — Sol-air temperature —
Heat loss through walls and roofs — Human body and
thermal comfort — Thermal performance of a passive
design (Trombe wall) - Design conditions for peak and
actual heating and cooling loads.

Energy efficient buildings - sustainable buildings -
basic principles for the construction of sustainable

buildings - new environmental standards for
construction - sustainable building goals - basic
standards and methods for designing sustainable

buildings / climate adaptation - energy conservation
and the use of natural energies - rationalization of the
use of renewable resources and the use of
environmentally friendly materials - Conserving water
inside the building- Maintaining air quality inside the
building- Lighting methods inside the building-
Acoustic design and noise avoidance- Steps to
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construct energy efficient buildings- Insulation
systems- Advantages of using thermal insulation-
Properties of thermal insulation materials- Choosing
the appropriate thermal insulation materials- Moisture
and condensation Water vapor - waterproofing -
sources of moisture in buildings - moisture damage and
water leakage to buildings - importance of thermal
insulation - insulation is placed on walls (external -
middle - internal) - thermal insulation implementation -
thermal bridges - insulation by green roofs - thermally
efficient window systems: Glass - Frame - Effect of the
use of glass on the energy performance of buildings and
emissions - Comparison of thermal performance of
glass through U-Smart windows: - Particle screen -
Particle board Liquid laureate - color change in
electricity - concepts of zero-energy buildings -
simulation of buildings: construction site - climate -
external shading - building structure - assumptions
related to the use of the building - realization of a

model building.
Heating/Cooling Production - District Heating:
Thermal Power Generation - Thermal Energy

Distribution - Thermal Energy Delivery to User
Location - District Heating and Cooling System
Components - Thermal Power Generation - Promising
Alternatives to Power Generation - Peak Reduction
Thermal Energy Storage Concept: Emission
Considerations - Fuel Combustion Organic - Reducing
the number of emission sources - Decentralized power
generation - Heat energy distribution - System
components at the users site: Direct systems - Indirect
systems - Advanced operation and maintenance.
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Credit Semester | year Department Code
2 2 1 > General mechanics - Renewable Energy Solar heating systems
Course Contents LA Ssiaa
Components of solar thermal plants -The Collector - | Lalglll &j5- :omedll ponall Ko Gasadl) Geiall Lalail ciliga

Distribution of collectors on the building surface-
Collector types and practical applications - Energy balance of
the solar collector -Performance of the solar collector-
Comparison of the performance of solar collectors -Solar
radiation absorbed by the collector-temperature distribution
in flat solar collectors- coefficient of total heat loss from the
collector-collector hydraulics -heat carrier-collector loop-
pipes- heat exchangers-pumps- deventing device-
expansion vessels- safety valves- pump group- stagnation
of solar collectors- control Systems- the drain-back
system- night cooling- heat sink-heat storage- storage
period-- calculation of tank volume- hot water tanks- hot
water tanks for solar installations - forced Circulation tanks-
heat exchangers in water tanks- Inlet and outlet water tanks-
Stratifying devices - phase-changing materials - latent heat
storage - operational principles of latent heat storage systems
- criteria for selecting phase changing materials-selection
PCM for TES. latent .

Hygienic requirements for domestic hot water-
Legionella- General aspects- Infection of and symptoms
in human beings- Installations with risk- Controlling
Legionella - Avoiding Legionella in solar systems by
appropriate hydraulics.

evacuated tube solar ccllector- convective heat transfer
rate from vacuum tube collectors-radiated heat transfer
rate from vacuum tube collectors-advantages of solar
evacuated tube collectors-the engineering structure of
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evacuated tubes-types of evacuated tubular collectors:
all glass evacuated tube collector- heat pipe
evacuated tube- direct flow evacuated-tube collector —
coaxial-Thermal performance analysis of vacuum tube
solar collectors-Equation of the total energy received
from solar radiation-Basic energy balance equation of
vacuum tube collector

-combined return-the equation for the velocity of the
heat transfer fluid inside the tube-total heat loss
coefficient- radiation heat transfer -coefficient between
the absorbent surface and the inner surface of the glass
tube - conduction heat transfer coefficient between the
two surfaces of the glass tube - heat transfer coefficient
by convection and radiation between the outer surface
of the glass tube and the surrounding air - conduction
heat transfer coefficient from the inner surface of the
absorbent to the outer surface for copper tube.

design and simulation of solar active systems-the f-
CHART method-the f~CHART for liquid systems -
storage capacity Correction-Load Heat- Exchanger Size
Correction - Determination of the optimum collector
area thermally-Calculation of hot water load and
heating load- the ffCHART method for air systems-
airflow rate Correction -pebble bed storage capacity
Correction-domestic water heating systems-Utilizability
Methods- Hourly Utilizability-Daily Utilizability-tHE

¢T , ~CHART method-adjustment of losses in the

storage tank - Adjustment of the heat exchanger-
Coverage ratio metho-Collector efficiency method.
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Credit | Semester | year Department Code Course
1P | 2T 1 5 General Mechanics— Renewable Energy Thermal Energy Storage (1)
Course Contents LA (Sgiaa
Introduction: 1dadial)

Importance of thermal energy storage in solar applications,
heat and cold storage, a review of the first law of
thermodynamics, a review of the two mechanisms of heat
transfer by conduction and convection, characteristics of
solar radiation, types of heat storage from solar fields, the
focus of this course on the sensible storage of heat.

Self storage of heat:

Low-energy buildings, Fourrier's second law equation,
thermal diffusivity coefficient, thermal mass concept to
evaluate the thermal performance of building structural
elements in cases of unstable heat transfer, comparing
different building materials in terms of thermal performance
by programming the Fourier equation solution considering
the temperature change within Structural material with time
and position.

Effective heat storage:

Functions of the sensible thermal energy tank, the ability of
various materials to sensibly heat, thermal energy storage in
a sensible form in water, methods of charging the heat tank
with thermal energy from solar collectors, Thermal
Stratification in the tank, the negative effect of mixing that
leads to the collapse of the Thermal energy level, Some heat
tank mixing avoidance mechanisms, Thermal layer forming
devices, Methodology for calculating the sensible heat
storage volume for a specified heat output from a solar field,
Solving the mathematical model for the performance of the
fully mixing sensible heat tank by numerical methods.
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Aims Wind energy is the fast growing renewable source for electricity generation. The objective of this course is

are explored in the final lecture.

to present a broad overview of the technology covering aspects such as the history of wind turbine
development, the characteristics of the wind and its impact on site selection, and the design, manufacture,
and operation of modern wind turbines. The course has a practical flavor, drawing on examples from the

wind turbine engineering and development sectors. The political and economic implications of wind energy

Learning Outcomes On completion of this module the student will:
i) be capable of conducting a basic wind resource estimation and site assessment.
ii) understand the fundamentals of wind turbine design and operation
iii) understand issues related to integrating wind energy into an electricity distribution network
iv) appreciate the strengths and limitations of wind energy in an economic and political context

Course Contents

2Ll ggiza

General operating values of the wind turbine

Horizontal axis wind turbine theory

Arithmetic methods for calculating a wind turbine: Frode Rankin method
Arithmetic methods for calculating the wind turbine: the blade element method
Arithmetic methods for calculating the wind turbine: the cyclonic method
Arithmetic methods for calculating a wind turbine: CFD

Wind farms and how to connect to the electrical network.

vertical axis wind turbine theory

Wind turbine loading conditions

wind turbine control

The concept of smart electric grid
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2P | 2T 1 5 General Mechanics — Renewable Energy Numerical lgdf;?;;sriirrllgMechanical

Course Contents
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Solving algebraic equation and transcendental traditional
methods and approximate such as: -the graphical method-
method of halving the area- Secant method- Newton-
Raphson- method traditional methods and then: - Ghos way-
Jordan- Kolski way- the way Ghos-Jacobi- method of diving-
Seidel- General method to find many internal interpolation to
follow set number of points: - general method for determining
internal- the way Lagrange- Newton’s method front and
regressive differences- Newton’s method based on differences
in the division- the least squares method- Derivation and
integration includes the definition of a derivative numerical
and numerical integration in particular, numerical integration
of ways: - rectangles- Simpson and Trap- Simpson methods-
unassigned proverbs method- a study to find the numerical
solution of ordinary differential equations, and its most
important methods: Lawler method- Kochi- Taylor’s method-
the Lawler Kochi method- the Ronga-Kota method.
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- | 4T 1 5 General Mechanics — Renewable Energy Economics of Energy Systems

Course Contents
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Economic Concepts and Definitions: National Income, Domestic
Income, Monetary National Income, Real National Income Gross
Domestic  Product, Gross Domestic Income. Economics:
Engineering Economy, Macro economy, Micro economy.
Production: Production Elements, Production Process, Production
Theory, Production Costs: Fixed Costs, Variable Costs, Total
Costs. Utility Theory: Total Utility, Marginal Utility. Economy
Sectors. Economic Cycle. Inflation. Inflation. Return. Market.
Demand: Law and Determinations of Demand. Offer: : Law and
Determinations of

Offer. Present Value, Future Value. Profit. Breakeven. Interest.
Simple Interest, Compounded Interest. Feasibility: The Technical
Study, Market Study, Financial Study. Detailed Feasibility Study.
Indicators of Economic Feasibility for any Project: Net Present
Value, Internal Rate of Investment, Normal Payback Period,
Discounted Payback Period. Margin of Safety. Choose a Discount
Price. Risk Level. Economic Feasibility Study for Investment
Projects in Conditions of Inflation.
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Credit Semester | year Department Code Course
T2 P4 2 5 General Mechanics - Renewable Energy Solar Concentating Systems and
Electricity Generation

Course Contents
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Hydraulics and solar circuit control- Hydraulic circuits
for conventional heating systems- Simple underfloor
heating system without water heat storage- Hydraulic
circuits for conventional heating systems with an
energy-controlled boiler- Hydraulic circuits for
conventional heating systems- Boiler with constant
power- Heat tank function- General laws in hydraulics
Solar - Circuit separation - Natural -circulation
equipment in solar systems - Open natural circulation
systems - DHW system using closed natural circulation
- Forced circulation DHW equipment in solar systems -
Forced open circulation systems - Closed forced
circulation systems - Solar heating system control
strategy - Combined solar systems- General description
of the parts of the compound solar system- Solar
collector- Additional heaters- Domestic hot water-
Heating system- Adjustment of the installed solar
systems- Solar hydraulic circuits- Small composite solar
systems- Underfloor heating system as a tank- Two
tanks system ( DHW tank and tank heating)- tank-in-
tank system-heating tank with side heat exchanger for
DHW External auxiliary boiler - Air tank with three
heat exchangers - Appliance in tank heating with side
external heat exchanger for DHW - Hydraulic circuits
for solar systems for multi-family buildings - Solar
plants for multi-buildings with 4-pipe distribution
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system - Two-pipe distribution system - District heating
networks Solar Powered Solar Pool Heating: Induction
Pool Heating.

Concentrated solar collectors for solar radiation - types
of concentrated solar collectors - main advantages of the
center - distinctive parameters - area of the solar
aperture - angle of acceptance - area of the receiver -
interception factor - concentration ratio - maximum
absorbent temperature - classification of concentrators
according to solar track - fixed solar concentrators
Single-axis sun-chasing concentrators- Bi-axial sun-
chasing concentrators- Tracing angles of solar
concentrators- Optical performance of concentrators:
Optical analysis of linear parabolic concentrators-
Optical properties of CPCs- Optical efficiency- Annual
yield of concentrators- Thermal performance of
concentrators Radiation - Thermal analysis of a
segmental annular solar center. - Direction and absorbed
energy of CPCs.

Solar water desalination- Indirect methods of solar
desalination- Direct methods of solar desalination- The
principle of solar distillation- Box still- Thermal
efficiency- Instantaneous thermal efficiency- Total
thermal efficiency- Basic heat transfer in the solar
distillation unit: External heat transfer - From the inner
glass cover of the ambient air - From the bottom
insulator to the ambient air - Internal heat transfer
Radiant heat transfer - Convection heat transfer -
Evaporative heat transfer - Convection heat transfer
from the distillation basin - Total upper loss coefficient:
Total lower loss coefficient - Total heat loss coefficient
Capture output - Thermal modeling - Energy balance:
energy balance equation for the glass cover - Energy
balance equation for water mass - Energy balance
equation for the basin - Effect of design and climatic
parameters on the performance of the distiller -
Diffusion distillates - Thermal analysis of diffusive
distillates - Diffusion distillates with multiple effects. -
Advantages of diffusion distillates with multiple effects
- Reverse osmosis using solar energy: Definition of
reverse osmosis - The concept of transpiration Clear
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Reverse-Reverse Osmosis Technology- Economical
Advantages of Reverse Osmosis- Good Choice of
Reverse Osmosis Membrane- How Membranes Work-
Choosing a Reverse Osmosis Membrane- Solar Thermal
Plant.

Solar drying - purpose of drying - drying methods: main
methods of drying - types of drying systems:
intermittent drying system - full dryer drying system -
layer drying system - batch drying system - continuous
drying system - parallel flow dryer - counter flow dryer
- dryer Cross flow - drying equipment - Chinese
desiccant dryers - Indirect vacuum rack dryers -
Continuous tunnel dryers - Rotary dryers - Drum dryers
- Atomizers dryers - Drying crops and grains - Solar
food drying: The foundations of solar drying for
agricultural crops - Types of dryers Natural convection
dryers or direct solar dryers - hybrid dryers - forced
circulation dryers - important parameters of drying -
physical study of drying - drying stages.

Solar ponds and solar chimney- The principle of
operation of solar ponds- Types of solar ponds- The
basic idea of a solar pond- Layers of a solar pond-
Applications of solar ponds: thermal processes to
generate electricity- Thermal heating and cooling
circuits- Drying fruits, vegetables and grains- Water
desalination processes- Connecting solar ponds Salinas
and salt production. - Advantages and disadvantages of
solar ponds - Analysis of heat storage performance.

- Solar Chimney: The basic elements of a solar
chimney- The basic principle of solar chimney work-
Solar chimney technology: collector- Energy storage-
Solar chimney D- Turbine- Energy balance in a solar
chimney collector- Advantages and disadvantages of
solar chimneys- Types of solar chimneys:- Vertical
solar chimney - Inclined solar power plant - Floating
solar chimney - Floating core components - How the
floating chimney works - The effect of thermal storage
on the work of the floating chimney - Structure of the
floating solar chimney - Problems of floating solar
chimneys being lighter than air - How floating solar
chimneys face these problems - Materials of which
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floating solar chimneys are made - The preferred places
to build floating solar chimneys - Comparing floating
solar chimneys with conventional power plants - The
similarity of floating solar chimneys with hydroelectric
power stations.
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Credit | Semester | year Department Code Course
1P | 2T 2 5 General Mechanics — Renewable Energy Thermal Energy Storage (2)
il aad)
Glasdal)
dsaglat)
Aims

Learning Outcomes

Course Contents
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Elements of energy storage systems - parameters of storage
elements - thermal storage systems - physical energy storage
systems - chemical energy storage systems - comparison of
energy storage systems - examples of energy storage systems.
Phase change from a solid to a liquid state - Phase change
from a liquid to a gaseous state - Maxwells equations, Gibbs
free energy - Standard enthalpy of formation - Standard
enthalpy of reactions, Entropy of reactions - nucleus and
crystal growth nucleation - Gibbs free energy - Effect of
solutions on freezing and boiling temperatures - Calculation
of the free energy of Gibbs in the standard reaction - The
importance of nuclei in the phase transition - The effect of
interface on the phase transition - Phase diagrams. Factors for
selecting phase materials - Classification of phase change
materials - organic materials - inorganic materials -
commercial materials - Shortcomings of phase change
materials and their solution - applications of phase change
materials - Regions of Phase change - Initial conditions in
phase formation - Differential form of the one-dimensional
heat conduction equation - Movable interface condition

(Stefan's condition) - Two-phase metamorphic material
problem in a semi-infinite tank - Stefan problem - Stefan
number. Coffee-cup calorimetry - Constant volume

calorimetry — Differential scanning analysis — Differential
thermal analysis — ice storage system - Chilled water storage
system - selection of storage system.
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Credit | Semester | year Department Code Course
2P | 4T 2 5 General Mechanics— Renewable Energy Thermal Cooling System
Course Contents LA (Sgiaa
Introduction: :daadal)
Refrigeration energy needs and environmental

considerations, the importance of the absorption refrigeration
circuit compared to the compression refrigeration circuit
(comparison points include refrigeration media and their
impact on the environment as well as electrical energy
consumption).

Fundamentals of solution thermodynamics:

Phase diagram of a pure substance, liquid-vapor saturation
curve, the nature of the phase equilibrium of a substance
from a molecular point of view, the effect of temperature on
saturation pressure: Clapyron-Clausius equation,
classification of substances: elements, compounds and
mixtures, different ways of expressing concentration in
solutions, ideal solutions and law Raoult, Classification of
solutions in terms of volatility of the dissolved substance,
Interrelated properties of non-volatile solutions: lowering
vapor pressure, raising boiling point, Interrelated properties
of volatile solutions: raising vapor pressure, lowering boiling
point.

Absorption Cooling Circuit:

The direct and inverse Carnot cycles, the Carnot cycle for an
absorption refrigeration circuit, the principle of operation of
an absorptive refrigeration circuit and its basic components,
operating modes in an absorptive circuit, thermodynamic
diagrams for a solution of lithium bromide-water: (P-T-X),
(P-T) and (h-X), deducing the interrelated properties of the
solution from Diagrams, drawing of the boiling initiation
curve (T-X relationship) at constant pressure, components of
the absorption refrigeration circuit: separating vessel
(generator), absorption vessel, condenser, evaporator,
solution heat exchanger, solution pump, expansion valve for
cooling cycle, expansion valve for solution cycle, conditions
and position of crystallization of lithium bromide in the
circuit, the circuit with ammonia-water solution:
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thermodynamic diagrams of the ammonia-water solution (P-
T-X), (P-T) and (h-X), derivation of the interrelated
properties of the solution from the diagrams, drawing of the
boiling initiation curve (T-X relationship) at constant
pressure, the importance of adding ammonia vapor distillate
resulting from the mass separation process in the separation
vessel to the components of the circuit, partial condensation
method in the distillation of ammonia vapor to obtain a
specific degree of purity, feeding the absorption cooling
machine with thermal energy from solar collectors, Two-
stage absorption cooling circuit, absorption cooling circuit
with double effect.

Adsorption Cooling Circuit:

Definition of the adsorption process and its types, working
pairs, adsorption equilibrium, isothermal adsorption -
concentration quantity diagram, basic components of an
adsorption refrigeration circuit.
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Credit | Semester | year Department Code Course
2P (4T 2 5 General Mechanics — Renewable Energy Automatic Control
Course Contents il (ggine

Comperative explaining the work principles of both Open-Loop-
and Closed-Loop-Control. Analyse several simble Closed-Loop-
Systems due to Standerd-Closed-Loop Systems. Characteristics of
simple control elements. Identification control systems due time
responds. Analysis liear control systems in frequency domain,
Transfer Function. Nyquist Diagram and Bode Diagram. Stability

criteria of linear control systems.
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2T | P1 2 5 General Mechanics — Renewable Energy Heat Pump Applications
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Aims

Achieving a high educational level for the student in the field of Heat Pumps

Learning Outcomes

various applications

Preparing the student to enter the labor market in the field of heat pumps of all kinds and their

Course Contents

J)ﬁ.«d\ (99iaa

Heat pump - heat pump work - heat pump energy sources -
energy required for heating and Sanitary hot water -
Rationale for using the heat pump - Consideration of
Continuity of energy - Heat pump systems- Heat pump cycle
- Heat pump thermodynamic cycle - Heat pump
performance factor - Classification Heat Pumps - Vapor
Compression cycle - Basic Cycle of an Absorption Heat Pump
- Heat pump equipment - heat exchangers - evaporators -
condensers - compressors - water pumps - Fans - Cooling
refrigerants for compressed steam circuits - Dual
Absorption heat pumps - Use binary refrigerant for Heat
pump — Binary Absorption refrigerants and their
characteristics - Tables Cooling media diagrams - mechanical
vapor compression heat pumps - heat pump compressor -
Heat pump Absorption cycle - pressure and temperature
diagram of refrigeration machine — Absorption heat pump -
Enthalpy Diagram and Concentration - Energy and Mass
Balance Equations for Heat Pump- Absorption Cooling
Machine - Balance of energies for Absorption Cooling
Machine - Dual cycle for Absorption Machines - Working
Principle Two-stage heat pump machine and
thermodynamic cycle - pressure-temperature diagram of a
machine Two-Stage Absorption Cooling - Design of
Absorption Heat Pump Machine - Energy Balance Equations
For the main components of the machine - Calculation of
the heat exchange surfaces required for the exchangers of
the absorption cooling machine depending on the energies
to be exchanged through the heat exchanger - Absorption
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cycle operating on water - lithium bromide, Absorption
Cooling cycle with Ammonia and Water - Heat Pump
Applications: Domestic Applications of the heat Pumps -
commercial applications - industrial applications of heat
pumps - agricultural applications - Thermal and economical
study of heat pump - comparison with some familiar heating
systems - System characterization (cooling - Conditioning) -
calculation Method - Practical Examples.
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	الخطة الدرسية الحالية المعتمدة طاقات متجددة عربي - انكليزي
	الخطة الدرسية الحالية المعتمدة طاقات متجددة عربي - انكليزي
	ميكانيك عام


	سنة أولى - فصل أول
	--1توصيف مقرر الرياضيات 1 س 1 عام
	--2توصيف مقرر الفيزياء 1 س 1 عام
	--3الهندسة الوصفية س 1 عام
	--4توصيف مقرر الكيمياء س 1 عام
	--5توصيف مقرر الميكانيك الهندسي التوازن سنة 1 عام
	--6توصيف مقرر اللغة الأجنبية الانكليزية 1 سنة 1 عام
	--6توصيف مقرر اللغة الأجنبية الفرنسية 1 سنة 1 عام
	--7توصيف مقرر الورشات التخصصية سنة 1 عام

	سنة أولى - فصل ثاني
	--8توصيف مقرر الرياضيات 2 س 1 عام
	--9توصيف مقرر الفيزياء 2 س 1 عام
	--10توصيف مقرر الثقافة القومية 1 سنة 1 عام
	--11الرسم الهندسي س 1 عام
	--12توصيف مقرر الميكانيك الهندسي علم الحركة سنة 1 عام
	--13توصيف مقرر المدخل إلى الحاسوب والبرمجة سنة 1 عام
	--14توصيف مقرر اللغة العربية سنة 1 عام
	--15توصيف مقرر اللغة الأجنبية الانكليزية 2 سنة 1 عام
	--15توصيف مقرر اللغة الأجنبية الفرنسية 2 سنة 1 عام

	سنة ثانية - فصل أول
	--16توصيف مقرر الرياضيات 3 س 2 عام
	--17توصيف مقرر الميكانيك الهندسي علم التحريك سنة 2 عام
	--18توصيف مقرر الرسم الهندسي 2 سنة 2 عام
	--19توصيف مقرر البرمجة 1 سنة 2 عام
	--20توصيف مقرر علم المواد وخواصها سنه 2 عام
	--21توصيف مقرر الهندسة المدنية س 2 عام
	--22توصيف مقرر اللغة الأجنبية الانكليزية 3 سنة 2 عام
	--22توصيف مقرر اللغة الأجنبية الفرنسية 3 سنة 2 عام

	سنة ثانية - فصل ثاني
	--23توصيف مقرر الرياضيات 4 س 2 عام
	--24توصيف مقرر مقاومة مواد 1 س 2 عام
	--25توصيف مقرر الترموديناميك 1 س 2 عام
	--26توصيف مقرر البرمجة 2 سنة 2 عام
	--27توصيف مقرر طرائق التصنيع 1 س 2 عام
	--28توصيف مقرر اللغة الأجنبية الانكليزية 4 سنة 2 عام
	--28توصيف مقرر اللغة الأجنبية الفرنسية 4 سنة 2 عام

	سنة ثالثة - فصل أول
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	--76توصيف مقرر  تخزين الطاقة الحرارية 1 س 5 طاقات
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