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The course consists of 8 units. Each unit has speaking activities that deal with dialogues,
introducing oneself, talking about families. Also the units include pronunciation and listening
with intonation activities. The reading and writing activities concentrate on question writing
biography, E-mail, and writing blog post.
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This is a communication skills course which aims at improving learners’ oral and written
communication skills by providing learners with the language needed to naturally and
confidently communicate in an English speaking workplace environment and real life
situations.
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Introduction to AutoCAD, application of AutoCAD, commands, geometric entities. geometric
construction. dimensioning, free —hand sketching, object representation, orthographic drawing
and projections.
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Electrical circuits 020300111 (3: 3-0)

Circuits and circuit elements. DC and AC current. Circuit variables: Voltage, Current, Energy,
Power factor, Power, Active power, Reactive power, Apparent power. Connection of circuit
elements: series, parallel and compound connections. Energy sources. Basic calculations:
Equivalent resistance, impedance, current, voltage, power and energy calculations.KVL, KCL,
Superposition principle. Resonance. Measurements of circuit variables.

Electrical circuits lab. 020300112 (1: 0-3)
DC and AC circuit construction and measurements. Resonance. Measuring devices

Electronic circuits and devices 020400111 (3: 3-0)

Semiconductor devices. Diodes: classification, characteristics and applications. Transistors:
Classification, characteristics and applications. Amplifiers. Oscillators. Logic gates and
Integrated circuits: Basic function s, symbols and applications. Introduction to electronic
measurements: Oscilloscope applications.

August, 2017 H.S



agipiailldalyl acaly
AL-BALOA APPLIED UNIVERSITY

Al-Balga’ Applied University Aoagesll clal Il Kol

149V ale s

Electronic circuits and devices lab. 020400112 (1: 0-3)

Use of oscilloscope in measurements. Investigation of characteristics of semiconductor devices.
Construction and study of electronic circuits. Experiments in electronics have to cover the main
electronic devices (diode, zener diode, diode applications, BJT, FET, op — amp, oscillator,
SCR)

Digital fundamentals 020400113 (3: 0-3)

Numerical systems, operations, and codes, logic gates, Boolean algebra and logic
simplification, combinational logic and function of combinational logic, flip — flops, counters,
shift registers. Fixed — function Integrated Circuits, and Programmable Logic Devices ( PLDs ).

Digital fundamentals lab. 020400114 (1: 0-3)
Experiments in digital fundamentals have to cover logic gates, combinational logic, flip — flops,
counters, shift registers.

Electrical machines 020301121 (2: 2-0)

Construction, principles of operation, characteristics, and applications of various types of
electrical machines: DC/AC, transformers, motors, generators, single-phase and three phase,
synchronous and special machines.

Electrical machines lab. 020301122 (1: 0-3)
Identification of various types of electrical machines components, measurement of electrical
machines characteristics like losses, efficiency, speed control, and external connections.

Power electronics 020301131 (2:2-0)

Principles and Methods of Electric Power Conversion. AC-to-DC Converters. AC-to-AC
Converters. DC-to-DC Converters. DC-to-AC Converters. Power Semiconductor Devices. List
of Principal Symbols. Cycloconverters. Voltage-Fed Converters. Current-Fed Converters.
Choppers. Basic calculations. Waveforms. Applications.

Power electronics lab. 020301132 (1: 0-3)
Test of semiconductor devices. Investigation of characteristics of power electronics devices.
Investigation of rectifier, chopper, and inverter circuits under different loads (R, L-loads)

Electrical drive 020301231 (3: 3-0)

Definition of electrical drive system. Elements of electrical drive system. DC and AC drive
systems. Conversion of electrical energy into mechanical energy. Transmission of mechanical
power. Main characteristics and modes of drive systems. Principles of speed control in drive
systems using timers, relays, limit switches and speed signals. Open-loop speed control using
variable voltage, flux and resistance in armature circuit.

Electrical drive lab. 020301232 (1: 0-3)
Investigation of torque/speed characteristics of drive systems. Automatic start, stop and reverse
of drive systems. Speed control.

Pneumatic and hydraulic drive 020301233 (3;3-0)
Introduction to fluid mechanics. Properties of hydraulics and pneumatics. Structure of
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pneumatic and hydraulic systems. Components of pneumatic and hydraulic systems: Execution
final elements, Control valves, Timers, Limit switches, Reed switches, Proximity sensors.
Symbols and schematic standards, numbering system and identification of pneumatic and
hydraulic components. Basic pneumatic and hydraulic drives.

Pneumatic and hydraulic drive lab. 020301234 (1: 0-3)
Industrial pneumatic and hydraulic drives, such as actuator positioning, speed control, event
driven controls, and realizing different sequential operations.

Electrical workshops 020300115 (1: 0-3)

Electric wiring for building, such as lighting wiring systems ,alarm systems ,motor control
systems ,inspecting maintaining rewinding electrical transformers ,and machines ,Applying
safety and security means in electrical works , Electronic circuits building and printed circuits ,
repair and maintenance techniques.

Pressure and level measurements 020301235 (2: 2-0)

The course shall cover the different methods to measure the pressure of gasses, liquids and
solid materials. Different level measurement methods shall be also treated. Calibration and
installation of pressure and level instruments is also to be covered.

Pressure and level measurements lab. 020301236 (1: 0-3)

The student shall carry out the required experiments demonstrating different methods of level
and pressure measurement by using capacitive and resistive transducers. LVDT is used also for
level and a pressure measurement, calibration of pressure gauges by using dead weight tester is
practiced

Temperature and flow measurements 020301237 (2: 2-0)

The course includes the study of differential pressure and variable area method flow meter.
Different types of flow meters. Basic concepts of temperature scales units, measuring methods
and devices like TC, RTD, Bimetallic, thermocouple, semiconductor and filled system
thermometers.

Temperature and flow measurements lab. 020301238 (1: 0-3)

The practical activity includes the study of different methods to measure flow and temperature
such as RTD, Thermocouple, Thermistor, Rotameters, Vinturi tubes, Orifice plates and optical
sensing propeller flow meter.

The practical activity includes the study of different methods to measure flow and temperature
such as RTD, Thermocouple, Thermistor, Rotameters, Vinturi tubes, Orifice plates and optical
sensing propeller flow meter.

Process control 020301241 (2: 2-0)

Introduction to process control, studying transfer functions for basic elements P, | and D setting
controls. Modes of automated process control on- off, P, Pl and PID setting controls, Realizing
the different control modes using operational amplifiers, open-loop control using PLC and
computers and reading schematics of processes by using ISA.

Process control lab. 020301242 (1: 0-3)
Laboratory activates include the level, flow, temperature and pressure controls using Pneumatic
and electrical control systems. The students shall do the necessary settings for the on-off; P, Pl
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and PID controllers. Open-Loop controls are investigated using operational amplifiers.
Conversion from P/1 and I/P shall also be investigated.

Data acquisition and signal processing 020301243 (2: 2-0)

The course covers important issues related to noise and guarding techniques, filtering, signal
conversion and data acquisition and transmission. Instrumentation. Data acquisition. Signal
conditioning. Feedbacks.

Data acquisition and signal processing 020301244 (1: 0-3)
The course covers the following topics: signal amplification, filtering, modulation and
demodulation, conversion and detection and data acquisition.

Industrial automation technology 020301245 (3: 3-0)

PLCs, classifications, programming, applications. NC and applications. Microprocessors and
microcontrollers and their applications. Examples of automated Mechatronics systems:
elevators, transportation belts, production lines, ...

Industrial automation technology lab. 020301246 (1: 0-3)
Practical experiments related to theoretical course.

Training 020301291 (3 c.h: 8 continuous weeks)

Equivalent to 280 hours of field training targeted to emphasize the ability of students to apply
the theories in operating, maintaining and troubleshooting of Mechatronics components and
systems.
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