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AL-BALOA'APPLIED UNIVERSITY

Al-Balga’ Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

The curriculum for the B.S.c. degree in Thermal & Hydraulic Machines
Engineering (160) credit hours are distributed as follows:-

Requirements Credit Hours

University Requirements
Compulsory
Elective

Faculty Requirements

Specialization Requirements
Compulsory
Elective

Supportive Specialization Requirements

Total
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AL-BALQA APPLIED UNNERSITY

Al-Balga Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

First : University Requirement (27 Cr .H.)
A: Compulsory Requirements (21 Cr.H.):

. Weekly Hours .
Course No. CourseTitle Cr.H. Cecture | Lab. Prerequisite

35003101 | Arabic (1) 3 3 -- --
35003102 | Arabic (2) 3 3 -- 35003101
35004101 | English (1) 3 3 -- --
35004102 | English (2) 3 3 -- 35004101
35005101 | Computer Skills (1) 3 -- 6 --
35001101 | Military Sciences 3 3 --

35002100 | National Education 3 3 --

B: Elective University Requirements: (6 Cr.H.)
The student is allowed to select (6 Cr.H.) from the university elective courses offered by
faculties other than the faculty of college.

Course No. Course Title CrH
36001101 | Communication skills 3
36002102 | Introduction to Psychol ogy 3
36003103 | Jordanian Society 3
36004104 | Sport for All 3
36005105 | Islamic Culture 3
36006106 | Administration and Economic Concepts 3
36007107 | Agriculturein Jordan 3
36008108 | Environment and Society 3
36012109 | The Orthodox Caliphs History 3
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AL-BALQA APPLIED UNNERSITY

Al-Balga Applied University

Second: Faculty Requirements: (27 Cr .H.)

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

Course No. CourseTitle Cr.H \vaeite:jlr)éHEl;LS Prerequisite
30202101 | Calculus 1 3 3 - -
30202102 | Calculus?2 3 3 - 30202101
30201101 | Physics 1 3 3 - -
30201111 | PhysicsLab. 1 1 - 3 30201101*
30201102 | Physics 2 3 3 - 30201101
30201112 | PhysicsLab. 2 1 - 3 30201102*
30206101 | General Chemistry 1 3 3
30129101 | Engineering Workshops 1 - 3 -
30129203 | Engineering Drawing 2 6 35005101
30206111 | Genera Chemistry lab 1 - 3 30206101*
30129201 | Static 3 3 - | 30202102, 30201101
30801101 | Computer Skills 2 3 2 3 35005101

* Prerequisite or Co-requisite
Third: Specialization Requirements. (97 Cr. H.)
A- Compulsory Requirements (91 Cr. H.)

Course No. Course Cr.H. Lev(\:/ti?kely HOLLng_ Prerequisite
Fluid Mechanics 3 3 - 30146210

30128222 | Fluid Mechanics Lab. 1 - 3
Thermodynamics 3 3 - 30206101
Dynamics 3 3 - 30146210
Strength of Materials 3 3 - 30146210
Mechanica Drawing 2 - 6
Metallurgy 3 3 - 30206101
Numerical Techniques 3 3 - 30202102,

30129252 30801101
Hydraulic Machines 3 3 -

30128322  Thermodynamics Lab. 1 - 3
Heat Transfer 3 3 -
Heat Transfer Lab. 1 - 3
Internal Combustion Engines 3 3 -
Manufacturing Processes 3 3 -
Theory of Machines 3 3 -
Theory of Machines Lab. 1 - 3
Strength of Materials Lab 1 - 3
Mechanical Measurements 3 3 -
and Transducers
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AL-BALQA APPLIED UNNERSITY

Curriculum for the Bachelor Degreein

Thermal & Hydraulic Machines Engineering

Cour se No.

Course

Cr.H.

Weekly Hours

Lecture Lab.

Prerequisite

Mechanical M easurements
and Transducers Lab

- 3

Differential Equations

30202102

30128420

Hydraulic Machines Lab.

Gas Dynamics

Air Conditioning Technology

Power Plants 1

Power Plants 2

Power Plants Lab.
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1

Internal Combustion Engines
Lab.

PR WWWWEF W

Machine Design

30128443

Hydraulic & Pneumatic
Power Systems.

wlw

wlw

Mechanica Control Systems

w

Mechanica Control Systems
Lab

[EY

Energy Conversion and
Alternative Energy
Technology

w

Piping System Design

30128443

30128532

Machine Design Lab.

30128427

Field Training **

100 Cr. Hrs.

Project 1

120 Cr. Hrs.

Project 2

WWoOF, W

30128528

** Every three credit hours are equivalent to (140) hours of field training
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AL-BALQA APPLIED UNNERSITY

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

B- Specialization Elective Requirements: (6 Cr.H.) to be selected from the following list:

Course No. Course Cr.H. Levgtie:(ely Hil;r; Prerequisite
Boilers & Steam generation 3 3 -
. — Will be decided by the
Troaarerd 2 e e o
the selected topic
Thermal & Fluid Systems 3 3 )
Design
Refrigeration Systems 3 3 -
Applied Heat Transfer 3 3 -
Applied thermodynamics 3 3 -
Fourth: Supportive Requirements (9 Cr.H.):-
Course No. Course Cr.H. Levt\:/tierlngil;r;. Prerequisite
Electric and Electronic 3 3 - 30201102
Circuits
Engineering Economy 3 3 - -
30104337 Electrical Machines 3 3 -
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

First Year
First Semester Second Semester
Course No. CourseTitle Cr.H. | Course No. CourseTitle Cr.H.
35003101  Arabic Language 1 3 35003102 Arabic Language 2 3
35004101  English Language 1 3 35004102 English Language 2 3
30202101 = Mathematics 1 3 | 30202102 Mathematics 2 3
30201101  Physics1 3 | 30201102 Physics 2 3
30201111  PhysicsLab. 1 1 | 30201112 Physics Lab. 2 1
30206101  Chemistry 1 3 | 30206111 Chemistry Lab. 1 1
30129131 | Engineering Workshops 1 1 | 35005101 Computer Skills 1 3
Total 17 | Total 17
Second Y ear
First Semester Second Semester
CourseNo. | CourseTitle Cr.H. | CourseNo. | CourseTitle Cr.H.
30146210 Statics 3 Thermodynamics 3
Metallurgy 3 Mechanical Drawing 2
Electrical Circuits & 3 Dynamics 3
Electronics
35002100 National Educational 3 Strength of Materials 3
Fluid Mechanics 3 30129252 | Numerical Techniques 3
30129231 Engineering Drawing 2 30801101 | Computer Skills 2 3
30128222 Fluid Mechanics Lab. 1
Total 17 Total 18
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

Third Year
First Semester Second Semester
Course No. CourseTitle Cr.H.| CourseNo. CourseTitle Cr.H.
30128323 Heat Transfer 3 | 30128321 Hydraulic Machines 3
30129313 Strength of Materials Lab. 1 30128325 Internal Combustion Engines 3
Mechanical Measurements 3 | 30128324 Heat Transfer Lab. 1
30129341
and Transducers
35001101 Military Science 3 30129342 Mechanical Measurements 1
and Transducers Lab.
Differential Equations 3 30104337 Electrical Machines 3
30129311 Theory of Machines 3 University Elective 1 3
30128322 Thermodynamics Lab. 1 | 30128331 Manufacturing Processes 3
30129312 Theory of Machines Lab. 1
Total 17 Total 18
Fourth Year
First Semester Second Semester
Course No. CourseTitle Cr.H. | Course No. CourseTitle Cr.H.
Internal Combustion 1 30128442 | Mechanica Control Systems 1
30128426 Engines Lab. Lab.
30128421 Gas dynamics 3 30128427 | Field Training 6
Engineering Economy 3 Power Plants 2 3
30128441 Mechanical Control 3 30128431 Machine Design 3
Systems
30128423 Power Plants 1 3 30128443 Hydraulic & Pneumatic 3
Power Systems
30128422 Air Conditioning 3 30128425 | Power Plants Lab. 1
Technology
30128420 Hydraulic Machines Lab. 1
Total 17 Total 17
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

Fifth Year
First Semester Second Semester
Course No. CourseTitle Cr.H. | Course No. CourseTitle Cr.H.
30128532 Machine Design Lab. 1 30128529 Project 2 3
3 Energy Conversion and 3
30128531 Piping System Design Alternative Energy
Technology
University Elective 3 Specialization Elective 3
Specialization Elective 3
30128528 | Project 1 3
Total 13 Total 9
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering

Course Description

35003101 Arabic Language 1 3(3-0)
This course contains a set of linguistic skills in different levels such as the sounds of the Arabic language, its
morphology, syntax, rhetoric, lexicography and writing. It includes as well as on applications on the use of
Arabic dictionaries and applications on some writing skills indispensable for scholars in their working lives.
It also contains a refined set of Quranic, poetry and short stories of Arabic texts to give the learners the
opportunity to be in contact with and to appreciate these texts.
Pre-reg. Arabic 99 or passing Arabic Level Exam
35003102 Arabic Language 2 3(3-0)
This course aims to develop student's skills in writing and expression and to provide him with the necessary
and basic ones in order to employ them in his daily use, and enable him to stand on the origins of various
Arabic scripts, and access to various forms of technical and functional old and new writing.
Pre-reg. 35003101
35004101 English 1 3(3-0)
Is a complete graded course for foreign learners of English; it covers the skills of listening, speaking, reading,
and writing; as well as improving pronunciation and building vocabulary; particular emphasis is placed on
listening and speaking; the language of the course is British English.
Pre-req. English 99 or passing English Level Exam
35004102 English 2 3(3-0)
Is a continuation of English | Course in terms of approach and methodology However, it covers anew range
of interesting topics, and provides a more advanced grammar syllabus in a communicative context as well,
therefore, this topic tends to be a continuation of ENGL 101 goals.
Pre-req. 35004101
35005101 Computer Skills1 3(0-6)
An introduction to computing and the broad field of information technology. Topics covered include the
basic structure of digital computer systems; operating systems; application software; data communication and
networks; and the Internet hands-on learning emphasi zes windows (latest operating systems); M S-Office; and
the Internet.
35001101 Military Science 3(3-0)
This course aims at providing university students with general military culture and illustrating the overall
military capabilities of the armed forces to defend the homeland and its role in development and service of
the Jordanian society through lectures and field visits.
35002100 National Education 3(3-0)
The course of National Education is one of the compulsory requirements of all students in Jordanian
universities, national and private. The general intent is to provide students with the theoretical and practical
knowledge of the homeland (Jordan), land and people, and to consolidate the love of the homeland and
national brotherhood in them, to motivate them to serve the nation and the people consciously and sincerely,
to be innovative and competitive by exhortations to achieve the desired progress in various fields of life.
30202101 Calculus1 3(3-0)
Review: functions, limits and continuity, the derivative integration, definite integral, indefinite integral,
fundamental theorem of calculus, mean value theorem for integral area, volume of solid revolution, arc
length, and surface area.
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Al-Balga Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30202102 Calculus 2 3(3-0)
Exponential, logarithmic, and inverse trigonometric functions hyperbolic functions, differentiations,
integration, and limits of these function, principles of integral evaluation integration by parts, trigonometric
substitution, partial fraction radical expression, infinite series, theorems in convergence and divergence,
analytic geometry in calculus.(polar coordinate functions).

Pre-req. 30202101
30201101 Physics 1 3(3-0)
Physics and measurements; vectors; motions in one dimension; motion in a plane; laws of mation; circular
motion; Newton's laws and applications; work and energy; law of gravity; linear momentum and collisions;
rotation of arigid object about afixed axis; rolling motion; angular momentum and torque.
30201102 Physics 2 3(3-0)
Electric charge and Coulomb’s law; Electric fields and Gauss law; electric potential; potential energy,
capacitors and dielectrics; DC and resistance; direct current circuits; magnetic fields; sources of magnetic
field; Faraday’s law; inductance; aternating current circuits; electromagnetic waves.

Pre- req. 30201101
30201111 Physics Lab 1 1(0-3)
Measurement and errors; vectors, rectilinear motion; projectile motion; Newton's second law; friction;
collisons; circular motion; rotational motion; simple harmonic motion.

Co-reg. 30201101
30201112 Physics Lab 2 1(0-3)
Electric field mapping; Ohm’s construction law; Wheatstone bridge; electric power; potentiometer;
Kerchief's laws; charging and discharging circuits (R-C circuits); magnetic torque on aloop; Faraday’s laws
of magnetic induction; resonance in R-L-C circuits.

Co-reg. 30201102
30146210 Statics 3(3-0)
Basic definitions and concepts Statics of particles; rigid bodies; equivalent systems of forces; centurions and
centers of gravity; analysis of structures. frames, machines, and trusses; friction; moments of inertia;
computer-aided statics.

Pre-req. 30202102, 30201101

30801101 Computer Skills2 3(2-3)
Computer programming languages and their implementation; including; writing flow charts, the basic C++
programming variable definitions, templates, branches, loops, functions, arrays, strings, pointers, files,
introduction to object-oriented programming, applications.

Pre reg. 35005101
30206101 Chemistry 1 3(3-0)
Periodic table; atomic stricture and chemical bonds; electron configuration; chemical stoichiometry; Redo-
system; chemical equilibrium; thermodynamic; chemical kinetics; electro-chemistry
30206111 Chemistry Lab 1 1(0-3)
Basic concepts, atomic theory and periodic table. Chemical bonding and molecular structure. Chemical
reactions in solutions, oxidation-reduction reactions, ideal gases, states of matter and intermolecular forces.
Physical properties of solutions and colloids. Chemical equilibrium, solubility, molecular structure, types of
chemical reactions. Thermodynamics principles and kinetics. Organic chemistry.

Co-reg. 30206101
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30129131 Engineering Workshops 1(0-3)
Mechanical works including: hand filing, turning, welding, metal cutting, casting and molding, electrical
circuits, elements of electrical circuits, open and closed circuits; AC/DC circuits, instruments and
measurements. Carpentry works including: types of timber, timber works, equipment and tools.
30129231 Engineering Drawing 2(0-6)
Use of instruments, lettering; graphic geometry; orthographic; isometric drawing and sketching;
environmental applications; Introduction to AutoCAD, application of AutoCAD, commands, geometric
entities. Geometric construction. Dimensioning, free —hand sketching, object representation, orthographic
drawing and projections.
Pre-req. 35005101
30129232 M echanical Drawing 2(0-6)
Sectional views; sectioning in machine parts drawing; threads; bolted joints. studded; screw fastening, cotter;
keyed; splinted joints, gears and bearing. Detailing drawing; assembly drawing; reading and drawing
diagrams tolerances, fittings and surface roughness; AutoCAD Applications.
Pre-reg. 30129231
Differential Equations 3(3-0)
Classification of differential equations, methods of first order equations, orthogonal trajectories, linear
homogeneous equations with constant coefficients, non-homogeneous equations, linear equations with
variable coefficients, series solution, systems of linear ordinary differential equations, Cauchy-Euler
equations, Laplace Transform, and partial differential equations.
Pre requisite 30202102
30129211 Dynamics 3(3-0)
Kinematics and kinetics of particles and systems of particles with applications to force motion, impact and
relative motion, single-degree of freedom, free and forced vibration, dynamics of rigid bodies, relative
motion, and gyroscopic motion;, computer applications.
Pre-req. 30146210
Electric and Electronic Circuits 3(3-0)
Circuits elements definition; circuits laws; KVL, KCL; resistive voltage and current dividers; basic loop and
nodal analysis;, circuits theories, superposition; Thevenin; sinusoidal alternating waveforms; series and
paralel AC circuits; Faradays law, magnetic circuits, single phase transformers, auto transformance, DC
machines, motor and generator, 3 phase induction motor,
single phase induction motor, synchronous generator.
Pre-req. 30201102
30128221 Fluid M echanics 3(3-0)
Fundamentals of fluid mechanics; hydrostatic and continuity principles, energy and momentum principles,
forces on emerged bodies; laminar and turbulent flows in closed conduits; applications of fluid mechanics
involving pressurized flow; open channels and pumps.
Pre-req.
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Al-Balga Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30128320 Fluid M echanics L ab. 1(0-3)
Measurement of fluid properties; (density viscosity and surface tension); fluid statics pressure; Reynolds
experiment; flow through orifice; nozzles, Venturi; open channels and weir; head loss in pipes and fittings;
pumps in series and parallel; velocity profile

Pre-req. 30128221
30128321 Hydraulic Machines 3(3-0)
Basics and fundamentals of hydraulic machines, classification and types of machines, performance of pumps,
compressors, fans, and turbines.

Pre-req. 30128221
30128420 Hydraulic Machines L ab. 3(3-0)
Performance of: reciprocating , gears, centrifugal pumps; parallel and series connections of centrifugal
pumps; performance of hydraulic turbines (Kaplan, Francis, and Pelton).

Pre-req. 30128321
30128443 Hydraulic & Pneumatic Power Systems 3(3-0)
Introduction to fluid power, physical properties of hydraulic fluid, Hydraulic cylinder and cushioning
devices, hydraulic motors, hydraulic valves; hydraulic circuits design and analysis; pneumatic: air
preparation and components; pneumatic circuit and applications; control of fluid power, computer
applications.

Pre-reg. 30128321
30129212 Strength of Materials 3(3-0)
Principles of statics, including equilibrium and static equivalents. Determination of moments and force
resultants in slender members. Introduction to mechanics of deformable bodies, concepts of stress and strain,
classification of materials behavior, stress-strain relations and generalized Hooke's Law. Application of
engineering problems involving members under axia load, torsion of circular rods and tubes, bending and
shear stresses in beams, combined stresses in beams, deflection of beams, buckling of columns.

Pre-req. 30146210
30128223 Thermodynamics 3(3-0)
Thermodynamics concepts and definitions, states, properties, systems, control volume, processes, cycles,
units, tables of properties, work and heat, first law, internal energy and enthalpy, conservation of mass,
steady—state and uniform state processes, second law, heat engines and refrigerators, reversible processes,
Carnot cycle, entropy, Clausius inequality, principle of the increase of entropy, efficiencies.

Pre-req. 30206101
30128322 Thermodynamics L ab. 1(0-3)
Pressure-temperature relation for saturated mixtures; closed and open systems properties; compressor work
analysis process and cycle analysis; heat pump performance; thermodynamics properties; heating value
measurement; humidity and moisture measurement.

Pre-req. 30128223
30104337 Electrical Machines 3(3-0)
Magnetic circuits; single-phase transformers: types; construction; ideal and practical transformers; equivalent
circuit; testing; voltage regulation and efficiency; three-phase transformers: construction; connections and
groups; in-rush currents and harmonics, preventive maintenance and testing; direct current machines:
construction and classification; elementary DC machine; excitation; windings, EMF; torques and power
relations; armature reaction and commutation; DC generators: performance characteristics and applications;
DC motors: performance characteristics; starting; speed control and applications preventive maintenance.

Pre-req.
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Al-Balga Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30129233 Metallurgy 3(3-0)
Physical and mechanical properties of metals; ferrous alloys; carbon steel; cast iron; non-ferrous
and their alloys; heat treatment of steel.
Pre-req. 30206101
30128431 Machine Design 3(3-0)
Introduction to design process. Design considerations. Tolerances, fits and surface finish. Stress analysis and
deflection of mechanical elements. Statistical considerations in machine design. Failure of machine elements.
Fatigue. Design of fasteners and connections; riveted joints, bolts and screws, Welded joints. Mechanical
springs mechanical elements.
Pre-req. 30129311
30129252 Numerical Techniques 3(3-0)
Error analysis; roots of equations; matrices; solution of simultaneous linear and non linear systems of
equations; interpretation and curve fittings, numerical differentiation and integration;
differential equations; applications.
Pre-req. 30202102and or Co-req. 30801101
30129341 M echanical M easur ements and Transducers 3(3-0)
Measurement and measurement systems; units and standards; static and dynamic characteristics; errors in
measurement and their statistical analysis; signal conditioning; measurement of: linear and angular
displacement, strain; force, torque, shaft power, motion; vibration, flow, temperature, level and PH.
Pre-req. 3012822
30129342 M echanical M easur ements and Transducers L ab. 1(0-3)
Calibration; mechanical displacement gauges by linear variable differential transformer (LVDT) and strain
gauge; experimental measurement of: length, angle, linear and angular displacement, strain, force, torque,
shaft power, motion and vibration, flow, temperature level and PH.
Pre-req. 30129341
30129313 Strength of MaterialsLab. 1(0-3)
Applying theory gained within the strength of materials theoretical through practical experimentation.
(Tensile; compression; bending; torsion; buckling of columns; impact; hardness, springs under axial loading;
rubber shearing).
Pre-req. 30129212
30129311 Theory of Machines 3(3-0)
Kinematics and kinetics of mechanisms. Determination of velocity and acceleration in various mechanisms
such as linkages, cams, gears, and other mechanisms. Theory of clutches, brakes, couplings, flywheels, belts,
chains, governors and gyroscopes. Gear trains. Balancing of rotating parts.
Pre-req. 30129211
30129312 Theory of Machines L ab. 1(0-3)
Experiments on linkages, cams, gears and other mechanisms. Experiments on gyroscopes, governors,
balancing of rotors. Gear trains. Experimental determination of moments of inertiafor various components.
Pre-req. 30129311
30128323 Heat Transfer 3(3-0)
Heat transfer methods, Conduction heat transfer in the dimensiona steady flow, Heat capacitance,
Convection Heat transfer, Empirical and practical equation of convective heat transfer, free convection,
condensation and Vaporization, Fundamentals of radiation heat transfer.
Pre-reg. 30128223
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Al-Balga Applied University

Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30128325 Internal Combustion Engines 3(3-0)
Basic Engine systems, Engine components identification Theoretical and actua cycles, engine types,
combustion in internal combustion engine; Two — and four-stroke engine operation, engine Measurements
and Performance Calculations, Superchargers and Turbochargers; supercharging; lubrication and wear.

Pre-req. 30128223
30128324 Heat Transfer Lab. 1(0-3)
Conduction, radial and axial along different shapes and bars, radiation, Stefan-Boltzmann law, Kirchhoff
law, Lambert cosine law, convective, heat exchangers, radiations heat transfer, boiling heat transfer.

Pre-req. 30128323

Engineering Economy 3(3-0)

Engineering project development; decision making; basic concepts of capital investment, formulas and
applications; rates of return; economic feasibility of projects (net future value, net present value, and
equivalent uniform cash flow); comparison of mutually exclusive proposals; benefit-cost ratio method;
depreciation; corporate taxation; resource allocation, optimization process, linear programming.
30128331 Manufacturing Process 3(3-0)
Production of metals; casting; hot and cold working processes, welding; cutting; inspection and testing;
manufacturing processes machines; production of polymers; economy analysis and quality control industrial
safety.

Pre-reg. 30129233
30128532 Machine Design L ab. 1(0-3)
Concept and detail; design; analysis assembly and detail, drawing using computer.

Pre-req. 30128431
30128421 Gas Dynamics 3(3-0)
Compressibility, equation of steady one-dimensional compressible fluid flow, one-dimensional isentropic,
normal shock waves, variable areaflow, numerical analysis of one-dimensional, air compressors.

Pre-req. 30128321
30128426 Internal Combustion Engines L ab. 1(0-3)
Performance tests for both spark and compression ignition engines; air and fuel consumption, air fuel ratio,
brake and indicated horsepower, specific fuel consumption, volumetric efficiency, heat, balance, variable
compression ratio test, engine emission.

Pre-req. 30128325
30128422 Air-Conditioning Technology 3(3-0)
Basic concepts; definitions and fundamentals of heat transfer; thermodynamics and fluid mechanics in
building; psychometric diagram; comfort and health; annual energy consumption and specia equipment;
secondary systems for heating and cooling; heating and cooling; heating and cooling load calculations.

Pre-req. 30128223
30128423 Power Plants 1 3(3-0)
Introduction to power generation systems, steam and cogeneration cycles, Feed water treatment; effect of;
steam pressure, superheating temperature, condenser pressure on Ranking cycle; construction and analysis of
steam power plants; boilers and steam generators; steam turbines. condensers, fuel and combustion; nuclear
power plants; computer applications.

Pre-reg. 30128223
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30128424 Power Plants 2 3(3-0)
Design and analysis of the heat-exchangers; gas turbine cycle, thermodynamics analysis and design, cycle
components, combined cycles, diesel power plants; power plants economy ;.computer applications

Pre-req. 30128423
30129441 M echanical Control Systems 3(3-0)
Open and closed-loop (feed back) control systems; examples of feed back controls systems; review of
complex variables; Lap lace transform and transfer function; modeling of physical systems: electrical,
mechanical, hydraulic and pneumatic systems; linearization of nonlinear systems; systems representations:
systems block diagram and signal flow graphs; transfer function; block diagram reduction techniques;
Mason’'s gain formula; introduction to state-space representation; sensitivity of open and closed loop control
systems; time response analysis and performance indices of first and second order systems; dominant poles of
high order systems.

Pre-reg. 30129351
30129442 M echanical Control Systems L ab. 1(0-3)
Lab applications on Mechanical Control Systems.

Pre-reg. 30129441
30128526 Applied Heat Transfer 3(3-0)
Convection heat transfer, boiling and condensation, heat exchangers, gas radiation, heat transfer applications

Pre-req. 30128323
30128522 Special Topicsin Mechanical Engineering 3(3-0)
Selected topicsin thermal and hydraulic machines engineering taught by faculty member.

Pre-reg. will be decided by the department based on selected topics

30128531 Piping System Design 3(3-0)
Concept and detail, Piping System design; pipes material selection, corrosion, maintenance, design of
pumping station, controlling systems, storage tanks, piping system for gas.

Pre-req. 30128443
30128524 Thermal & Fluid Systems Design 3(3-0)
Introduction, analysis methods and studding, principles of heat transfer, pressure drop in heat exchangers,
temperature and fluid properties, surface heat exchanger, tube within tube heat exchanger, cross-flow heat
exchanger, energy losses diagrams, design piping system( Hardy method) , systems simulation, analysis of
uncertainty in fluid and thermal systems unsteady flow, water hammer analysis, dimensionless analysis and
similitude.

Pre-req. 30128531
30128527 Applied Thermodynamics 3(3-0)
Gas Power cycles, steam power cycles, combined power cycle, refrigeration cycles, gases mixtures, wet air
mixture and air conditioning, chemical reactions, phase and chemical equilibrium.

Pre-req. 30128223
30128521 Energy Conversion and Alter native Ener gy Technology 3(3-0)
Energy sources and classification, usage, energy conversion, types of fuel, thermal heat production, electrical
energy production, energy types. thermal, mechanical, electrical, nuclear, chemical, electromagnetic, solar,
wind, oceanic, geothermal, oil shale, tilde, biomass, and fuel-cell.

Pre-req. 30128223
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Curriculum for the Bachelor Degreein
Thermal & Hydraulic Machines Engineering
Course Description

30128525 Refrigeration Systems 3(3-0)
Basic definitions and concepts, review of vapor compression and absorption cycles, compressors, condensers,
expansion devices, evaporators, refrigerants, cooling towers and other components of refrigeration systems.

Pre-req. 30128323
30128425 Power Plants L ab. 1(0-3)
Feed water treatment; effect of; steam pressure, superheating temperature, condenser pressure on Ranking
cycle; specific steam consumption; performance tests of steam power plants; diesel power plants and gas
turbine; power plants; boiler efficiency by indirect method; wet steam quality measurement.

Pre-req. 30128424
30128428 Boilersand Steam Generation 3(3-0)
Introduction to Basics : steam generation, boiling , vaporization, steam separation , steam thermodynamics
properties, fluid mechanics and heat transfer, steam generation by different energy sources, boilers types,
superheater, economizers and air heaters, draft system, fans, boilers classification, power controlling,
electrical furnaces, operation and maintenance of steam generators.

Pre-reg. 30128423
30128427 Field Training 6
Every three credit hours are equal to (140) hours of field training

Pre- requisite Passing 100 Credit Hours

30128528 Project 1 3

Pre-reg. passing 120 credit hours
30128529 Project 2 3

Pre-req. 30128528

G.SH



