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Limit, continuity, differentiation and integration of real valued and vector valued

functions of a real variable and their applications of derivative, indeterminate forms,

techniques of integration.
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Mathematical induction, introduction to differential equations and their applications,
sequences and series of numbers, Taylor series expansions of elementary functions,

calculus of real valued functions of two variables, numerical integration, improper integrals.
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Vectors, motion in one and two dimensions, forces and motion, newton’s laws,
momentum and impulse, work and energy, mechanics of particles and rigid bodies,

properties of matter, vibrations and waves, heat, fluid mechanics.
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Static electricity, direct current, DC and AC circuit, elements of electromagnetism,

fundamental electronics, optics; modern physics.
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Stoichiometry and basis of the atomic theory, properties of gas, liquid, solid and
solution; chemical equilibrium, ionic equilibrium, chemical kinetic, electronic structures of
atoms, chemical bonds, periodic properties, representative elements, nonmetal and

transition metals.
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The laboratory experiments related to contents in 111 107 General Chemistry
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Vector algebra in three dimensions, lines, planes and surfaces in three dimensional
space, polar coordinates, calculus of real valued functions of several variables and its

applications, line integrals.
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Introduction to engineers, types of engineering professions, preparation for
engineering careers, basic knowledge of engineering, basic tools of engineering,
computation tools and information searching, solving engineering problems, rolls and social
responsibilities of engineers, ethics and code of conduct, laws, chartered engineers,

professional societies.
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Industrial work, skill training and use of manufacturing tools such as rasping,

measurement resolution, grinding, cutting, drilling, basic of turning, electric welding and tap

and die ; emphasis is made on accuracy, appropriate and safety.
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Probability theory, random variables, statistical inference, analysis of variance,

regression and correlation, using statistical methods as the tool in problem solving.
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Theory of organization, concept and theory of management; management process:

planning, organizing, staffing, directing and controlling, quality and environmental

management system, standard system in industry, industrial management techniques.
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Computer concepts, computer components, hardware and software interaction, EDP
concepts, program design and development methodology, high-level language

programming.

6l mo® m‘s?mmqmmwmsu o(o-e-lo)
Industrial Study

FuFiaIkM : ool wox NITUINITIIUEANINNTTH

AaButesiedn  : nsdenrnlsssugaannIsuuaznisIruIaNiayaLiafAnu

ey AR89 NITLEUBLUZLATTANITIENTHNEDNUILANED

Industrial visits and data gathering for problem studies, analyses, suggestion

and reporting with presentations.
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Students are required to complete a short-term industrial internship within
professional selected environments. It takes place during a summer period. The work,

carried out under the supervision of the firm involved, is reported with presentation.
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Circuit elements, node and mesh analysis, circuit theorems, resistance, inductance
and capacitance, first and second order circuits, transient responses, steady state

responses, phasor diagram, AC power circuits, three- phase systems, two-port networks.
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Semiconductor devices, current-voltage characteristics of electronic devices,
frequency characteristics, analysis and design of diode circuits, analysis and design of BJT
and MOS transistor circuits, operational amplifier and its applications, oscillator circuits,

power amplifiers, power supply, introduction to power electronics.
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Electromagnetic Fields
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Electrostatic fields, conductors and dielectrics, capacitance, convection and
conduction currents, magnetostatic fields, inductance, time-varying electromagnetic fields,

Maxwell’s equations, plane wave.
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Mathematical models of systems, closed-loop and open-loop control system,
transfer function, signal flow graphs, time-domain and frequency-domain analysis and
design of control system, root locus, Nyquist plots, Bode plots, system stability,

compensations.
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Basic concepts, forces resultance, equilibrium; principle of truss, distributed
force, Friction, area moment of inertia and mass moment of inertia, principle of virtual work

and potential energy.
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Lettering, orthographic projection, orthographic drawing and pictorial drawings,
dimensioning and tolerancing; sections, auxiliary views and development, freehand

sketches, detail and assembly drawings, basic computer-aided drawing.
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Engineering Materials
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Study of relationship between structures, properties, production processes and
applications of main groups of engineering materials such as metals, polymers, ceramics
and composites, phase equilibrium diagrams and their interpretation, mechanical properties

and materials degradation.
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Electrical Engineering Mathematics
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First order ordinary differential equation and higher order, series solution of ordinary
differential equation, fourier series, half-range expansion, fourier transform, laplace
transform, periodic function expansion, Z transform, partial differential equation,

mathematics, matrix, linear equation, complex variables, Cauchy's integral theorem,

residue theorem, application for electrical engineering.
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Electric Circuits Laboratory
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The laboratory experiments related to contents in 122 201 Electric Circuits.
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Digital and Logic Circuits
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Number systems and codes ,switching circuits, Boolean algebra, computer codes,
truth table, Kanaugh maps, Vane maps, gate circuits, flip—flop circuits, counter circuits, shift

reqgister, sequential circuits, digital systems.
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Electrical Instruments and Measurements
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Units and standard of electrical measurement, instrument classification and
characteristics, safety precision, measurement analysis, measurement of DC and AC current
and voltage using analog and digital instruments, power, power factor and energy
measurement, the measurement of resistance, inductance and capacitance, frequency and
period/time-interval measurement, magnetic measurements; digital techniques in
measurement, noises; signal to noise ratio enhancement techniques; introduction to

transducers.
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Engineering Electronic Laboratory
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The laboratory experiments related to contents in 122 202 Engineering Electronic .
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Microprocessors
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Introduction  to  microprocessors,  structure of  microprocessors,  assembly

programming, interface techniques, memories, input-output interfaces, applications of

microprocessors in instrumentation systems, microcontroller.
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Microprocessors Laboratory
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The laboratory experiments related to contents in 123 306 Microprocessors.
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Electrical Machines
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Magnetic circuits, principles of electromechanical energy conversion, energy and
coenergy, DC machines, AC machines construction, synchronous machines, induction

machines, single phase and three phase induction machines, protection of electrical

machines.
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Electrical Machines Laboratory
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The laboratory experiments related to contents in 123 308 Electrical machines.
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Illumination Engineering
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Physical characteristics of light, light and vision, light measurement, light control,

light sources, lighting calculations and design for indoor and outdoor buildings, standards of

illumination.
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Power Plants and Substations
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Load curves, load duration curves and load factors, energy resources, renewable
energy sources, hydro power plants, steam power plants, combined cycle power plants,
gas turbine power plants, diesel power plants, nuclear power plants; economic operation of
power systems, type of substations, substation equipment, substation layout, lightning

protection, grounding systems.
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Electrical Power Systems

FUAFIIFBUNTY  : oo woo WATWAN
Aadutgsiedrr  : asnAanassuini Tsednswin aeesiadduuunssua ey
SLUUAHIE nMTAanEzuLdanias ndoulasiiiadngds aouaniRenniasinie
TR ArgAunnIsIfmaseasansds (Wi aunislagetneaasszuuninigs szuu
FIIMUNBUUUANT AANY Iz I MaALLUSN9

Electrical energy generation, power plants, AC power circuits, three—phase circuits,
per-unit calculations, power transformers, characteristics of generators, electrical

transmission line parameter calculations, network equations for electrical power systems,

distribution systems, load characteristics.
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Signals and Systems
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Continuous signals, discrete signals, signal analysis using Fourier analysis, Laplace

transforms, Fourier transforms, z-transforms, convolutions of signals, representation of

systems on frequency domains and time domains, system responses.
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Electrical Systems Design
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Basic design concepts, codes and standards for electrical installation, power
distribution schemes, electrical drawing, electrical wires and cables, raceways, electrical
equipment and apparatus, load calculation and estimation, wiring design, power factor
improvement and capacitor bank circuit design, lighting and appliances circuit design, motor
circuit design, load, feeder and main schedule, short-circuit calculation, coordination of

protective devices, emergency power systems, grounding system for electrical installation.

om Cod  N15HBINHITUUIWAINIRIURESIAS o (en-0-")
Power Systems Protection and Relays
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Causes and statistics of faults, fundamental of protection practices, instrument
transformers and transducers, protection devices and protection system, role of protective
relays, fundamental of protective relaying, protective relays requirement, relay structures
and characteristics, overcurrent and earth fault protection for transmission lines, differential
protection, transmission line protection by pilot relaying and distance relaying, motor

protection, transformer protection, generator protection, bus-zone protection.
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Electrical Power Systems Analysis
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Transmission and distribution networks calculation, load flow, load flow control,
symmetrical short circuit analysis, unsymmetrical short circuit analysis, power system

stability, economic operation.
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High Voltage Engineering
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Uses of high voltage, generation of high voltage for testing, high voltage
measurement techniques, electric field stress andl insulation techniques, electrical
breakdown of gas, liquid and solid dielectrics, high voltage testing techniques for material
and equipment, lightning and switching overvoltages in power systems, lightning protection

and insulation coordination.

oe oo  AANNSARNANING o(e-o0-)

Power Electronics
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Characteristics of power electronics devices, power diode; thyristors, power bipolar,
MOSFET, IGBT, characteristics of magnetic material, power transformer core, ferrite core,
iron powder core; converters, ac to dc converter, dc to dc converter, ac to ac converter, dc

to ac converters, cycloconverter, frequency changer.
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Industrial Electronics
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Sequential circuits and applications, Timer and Counter circuits, Industrial
transducer, Program sequence controller, process controller, The example of automatic
control circuit, Diode and thyristors to open — close circuits, Single phase rectifier circuits

and poly phase, speed control of DC and AC motor.
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Power Electronic Control Systems
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Basic principles of drives using frequency changer; rectifiers, Chopper, operations of
motor with non-sinusoidal waveshapes, operations of induction motor with variable

frequencies, speed control using variable voltages.
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Digital Signal Processing
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Discrete-time signals and systems, Z-transform, discrete-time Fourier
transform, fast Fourier transform, Fourier analysis and discrete-time systems, digital filter
design techniques, group discrete signal, homomorphic processing, power spectral

estimation.
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Process Instrumentation
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Principles of measurement and control equipment, in the process, with
respect to pressure, temperature, flow rate measurement and analysis of both pneumatic

and electronic, mechanical operating history, laboratory experiments on the measurement

of various industrial processes, and the basics of operating a distributed control.
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Principle of Communication
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Introduction to communication, Fourier’s theorem for communication analysis, linear
system, correlation and spectrum density, random system, basic modulation such as

amplitude modulation and phase shift modulation, noise signal, random theorem and pulse

modulation, baseband and band pass communication, introduction to information theorem.
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Problem framework, quidelines for problem solving and solution of an electrical

engineering project and oral examination.
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Practical and interesting projects or problems in various fields of electrical

engineering: power, electronics, control systems and communications, compile in written

reports and oral examination.
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Special Topics in Electrical Engineering
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Study and discussion, special and interesting topics in electrical engineering at the

bachelor’s degree level.
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Programmable Control in Industrial Works
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Programmable control device hardware, power supply, microprocessor,
memory, input and output unit interfacing, relay controller fundamental, ladder diagram,
PID controller, programming and software, introduction to Ethernet, sensor and transducer
to industrials, apply programmable controller for measurement and industrial controls,

programmable controller project.
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Use of Computer in Business and Industry
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Use of computer programs to business and industrial problems; solving the

problems by applications of computer programs available; presentation in business and

industrial problems.
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Thai politics and Government
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Study of developments and behaviors of political and administrative institutions from
absolute monarchy system until present, including various types of governments,
sovereignty powers in a democratic system, legislative and judiciary institutions, political
roles of public institutions in corporate management, society conflicts resolutions, liberty and

rights protection for citizens, security of states, problems and obstacles in political changes.

¥ 1
€00 ool ANsIHBIANIALINUNGNNEY (e-0-)

Introduction to Laws
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Definition, structure and scope of laws in general, types and development of
laws, theories and concepts of law, rules and regulations, origin of laws, laws in

practice,law interpretations, family law, basic rights, and the liberty of the person.
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General Psychology
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Definitions, scopes of human behaviors and essentials components of other social

psychologies such as development of human beings, characters, mental agility, temper

intelligence, thought, memory, forgotten, motivation, decision, personality, self and social

identity, perception of individuals and groups.
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Human and Society
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Foundations, structures and responsibilities of society social organization,
change and development of society and culture resulted from technological and population
change, human behaviors and relationships within society, environmental and technical

influences towards individuals, groups, and institutions in society, essential problems and

solutions in current Thai society.
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General knowledge of related fields, roles and essentials of human relations in

business, constructions of human relations in enterprises, work motivations and

environments, intra—communication.
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History and progress of mankind divided into & periods based on major events that
caused significant changes in human existence such as prehistoric history, ancient history,
middle age times, modern times and current times, only main events of those periods will
be discussed which cover political economics, and social conditions of religious faith,
ideologies, traditional ideas and creativities of human beings, communication ability,
literature and different fields of arts, understanding and appreciating aesthetics, human

development and civilizations until present day.
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A study on basic Thai and advanced Thai language skills with the practice of basic
skills of listening, reading, writing and speaking, develop skills such as writing reports,
essays, academic papers, and business letters. also includes the study of news, interviews

and advertisements.
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The developing of abilities in the use of English skill: writing, listening, speaking, and
reading, practices in reading and writing from articles in general books; tape recording

messages, and media.
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Development of abilities in the use of English skills: writing and composing essays,

various kinds of letter composition, conversation.
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Technical English for Engineer
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Skills in listening, speaking, reading, and writing technical terms, academic
papers, technical reports, determinations, innovation manuals, conversation regarding to
engineering learning and working environments, damage and progressive reports, job

controls, job orders, job interviews, report writing, explanation, orders and letters.

e & o A @ a -
€9 9o ﬂ'J'TNEL‘]Jﬂ\‘iﬁuLﬂEI’JﬂUﬂ’ﬂNW’JLW’ﬂi an(w-\o-%)

Introduction to Computer
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Components and functions of hardwares related to data received unit,
memory unit, calculation and logic unit, control unit and output unit, types of computers,
softwares regarding to system unit and implication unit, contemporary ready-to-use

program, groups of spread sheet and word processing, future trends of computers.
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Man with Science and Environment
Funfidiasmaunan  : - (il -
Aeduwsiednn  : Anmiaaadialunsdndnemansuazmalulag el g
UszAngAnduasnlg sauianigdazndldudnnaansineg fUssuugeaInnssnuazgsne
Tz %ﬂﬁmmmuﬁy’ﬂmmmidLmzmdﬁﬂmﬂﬂquﬁ'\iLLQ@&@M@WHW’
Study of contemporary sciences and technologies in general, innovations and

their implications towards domestic industry and business sectors, both direct and indirect

effects to human environments.
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