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Bachelor’s Degree Ccurse



Programme of Study
Department of Teacher Training
in Eiectrical Technology

Semester
1

Periods/week
Course Ng Subjects Creditsirheory Practi;;

58 4003 | Social Science 1 1 0

LA 4183 | Technical English 2 2 1

. MA 4025 Mathematics 3 3 1

SC 4053 | Engineering Science 2 2 0

SC 4075 | Chemistry 2 2 0

TE 4431 | Technical Drawing 1 0 2

TE 4091 Electrical Fundamentals 2 2 1

| TE 4903 | Network Analysis 2 2 0

TE 4971 Signal and Control Circuits 2 2 0

TE 4991 | Laboratory 3 0 7

TE 4993 | Workshop Practice 2 0 7

22 16 19

2 55 4004 | Social Science 1 1 0
‘ LA 4184 | Technical English 2 2 1
MA 4026 | Mathematics 2 2 0

SC 4054 | Engineering Science 2 2 0

TE 4902 | Fundamental Electrical Technology 3 3 1

TE 4904 | Network Analysis 2 2 1

TE 4962 | Industrial Electronics 2 2 0
TE 4972 Signal and Control Circuits 2 2 0

TE 4974 | Electrical Measurements 2 2 0

TE 4994 | Electrical Workshop Practice 2 0 7

TE 4692 | Mechanical Workshop Practice 2 0 7

22 18 17.



Periods/week
jemester | Course No Subjects Credits
: Theory | Practice

3 LA 5183 | Technjical English 2 2 1
MA 5025 | Mathematics 2 2 0

'sC 5053 | Engineering Science 2 2 0

BU 5098-| Shop Msnagement and Cost Estimation 1 .2 0

TE 903 | Network Analysis 2 2 0

TE 5921 | Electrical Machines 3 3 1

TE 5941 | Electrical Installations 2 2 1

TE 5961 | Industrial Electronics 2 2 - 0

TE 5973 | Electrical Measurements 2 2 0

TE 5991 | Laboratory ‘ 2 0 6

TE 5993 | Workshop Practice 2 0 7

23 19 16

4 LA 5184 | Technical English 1 1 1
MA 5026.| Mathematics - 2 2 0

SC 5054 .| Engineering Science 2 2 0

TE 5922 | Electrical Machines - 3 3 1

TE 5942 | Electrical Installations 2 2 1

TE 5962 | Industrial Electronics ‘ 2 2 0

TE 5971 | signal and Control Circuits - 2 2 0

TE 5972 | Contactless Control .- 2 2 0
TE 5992 | Electronic Laboratory 3 0 7

TE 5996 | Electrical Machine Laboratory 3 0 7

‘ 22 - 16 17




Periods/week
ester |Coursge No Subjects Credits
Theory |Practice
5 * | Non-Tectnical Elective (LA 6183 or 1 2 0
HU 6201)
MA 6025 Applied Mathematics 3 3 0
TE 6901 Advanced Electrical Techiwology 3 3 1
TE 6921 Electrical Machines 2 2 0
TE 6941 Electrical Installations 2 2 0
TE 6961 Industrial Electronics 2 2 0
TE 6991 Labora;ory 3 0 7
TE 6993 Workshop Practice 2 0 6
ED 6801 Teaching Methods 2 2 0
ED 6862 Teaching Aids 2 p3 0
ED 6891 Teaching Practice 2 0. 3
24 18 17
6 * Non-Technical Elective (LA 6184 or- 1 2 0
HU 6202) - . .
MA 0026. Applied Mathematics . 2 §_ 9
TE 6902 Advanced Electrical Techrology 2 2 0
TE 6922 Electrical Machines 2 2 0
TE 6942 Electrical Installations 2 2 0
TE 6962 Industrial Electronics 2 2 o
TE 6992 Laboratory 2 0 5
TE 6994 Workshop Practice 2 0 7
ED 6804 Conditions of Learning 2 2 0
ED 6841 Educafional Measurements 2 2 0
ED 6B92 Teaching Practice 4 0 7
23 17 19




Periods/week
. Credits ' .
ester |[Course No Sghjecms Theory | Practice
7 SS 7003 | Social Science 1 1 0
TE 7561 beksﬁop‘Technology 2 2 0
TE 7971 | Principles of Feedback and Control Systems 2 2 0
TE 7973 | Electricsl Messurements 2 _2 0
TE 7981 | Data Processing 2 2 4]
TE 7991 | Laboratory 3 0 6
TE 7993 | Special Projects 3 0 7
ED 7831 | Educational Psydholbgy 2 2 0
ED 7871 Cdurse'Developments 2 2 0
ED 7891 | Classroom Teaching Practice 3 0 6
ED 7895 | Workshop and Lab, Teaching Practice 2 0 4
L_ 24 13 23
8 SS 7004, Social Sciemce 1 1 0
BU 7098 Shop Management and Cost Estimation 1 2 0
TE 7942 | Electrical Installations 2 2 0
TE 7974 | Electrical Measurements 2 2 0.
TE 7982 | Data Processing 3 3 0
TE 7992 | Laboratory. 3 0 7
TE 7994 | Special Projects 3 0 7
ED 7802 | Teaching Methods 2 2 0
ED 7852 | Vocational Education and Administration 2 2 0
ED 7892 | Classroom Teaching Practice 2 0 4
ED 7896-| Workshop and Lab. Teaching Practice 2 0 4
23 14 22




Programme of Stury
Department of Teacher Training

in Mechanical Technology

};

Periods/week
emester | Course Ng Subjects Credits
Theory |[Practice
1 LA 4183 | Technical English 2 2 1
MA 4027 | Mathematics 2 2 0
5C 4055 | Physics 2 2 0
SC 4075 | Chemistry 2 2 0
| TM 4401 | Engineering Mechanics 3 3 1
_ T™ 4421 | Engineering Materials .2 2 0
| TM 4431 | Technical Drawing 2 1 3
T™ 4561 | Cutting Operations 2 2 0
T 4691 | Laboratory 1 0 2
™ 4693 Workshop Practice 4 0 12
22 16 19
2 SS 4003 | Social Science 1 1 0
LA 4184| Technical English 2 2 1
i MA 4028 Mathematics 2 2 0
| SC 4056 | Physics 2 2 0
T™ 4402 | Engineering Mechanics 3 3 1
™M 4422 | Engineering Materials 2 2 1)
T 4434 Machine Elements 2 2 1
T 4562 | Cutting Operations 2 2 0
™ 4692 Laboratory 1 0 3
TM 4694 | Workshop Practice 3 0 11
™ 4902 | Electrical Technology 2 2 0
22 18, 17




. Pericds/week
ester [Course No Subjects Credit ~
Theory | Practic

3 LA 5183 Technical English 2 2 1
MA 5027 | Mathematics 2 2 0

TM 5401 Engineering Mechanics 2 2 1
TM 5433 Machine Elements 3 .3 0
T™ 5441 Fluid Mechanics 2 2 0
™ 5451 Applied Thermodynamics 2 2 0
T™ 5541 ‘Noncutting Operations 2 2 0

TM. 5561 Cutting Operations 2 2 0
™ 5691 Laboratory 1l 0 K|
™ 5693 Workshop Practice 3 0 11
™ 5901 Electrical Techmology © 2 .2 0

23 19 16
4 S8 4004 Social Science . 1 1 0
BU 5098 Shop Management and Cost Estimation 1 2 -0
LA 5184 Technical English 1 1 1
MA 5028 Mathematics / 2 2 0
™ 5432 Tools Dies Jigs and Fixtures 3 3 N |
T™ 5434 Machine Elements 3 3 1
TM 5452 Applied Thermodynamics 2 2 0
™ 5512 Pumps and Compressors 2 2 0

™ 5542 Noncutting Operations 2 z 0.

™ 5692 Laboratory 1 0 2

™ 5694 Workshop Practice 4 0 12
22 18 17




leredtts Periods/week )
Semester| Course lio Subjects
Theory | Practic

‘5 MA 6027 Mathematics 3 3 0
™ 6402 Mechanics of Solid 2 2 0

TM 6431 Machine Elements 2 2 0

TH 06433 Design of Machine Elements 1 1 1 1

™ 6561 Cutting Operations 2 0

™ 6691 Laboratory (Machine Tools Lab) 1 0 2
™ 6693 Workshop Practice 4 0 13

ED 6801 Teaching Methods 2 2
ED 684] Educational Measurements 2 2

ED 6891 | Teaching Practice 2 0 3

* | Nom-Technical Elective (HU 6201 or :

L4 6183) 1 2 0

22 16 19

6 58 6004 Social Science 1 2 0
T™ 6401 Mechanics of Machinery 2 ‘2 0

™ 6422 Engineering Materials 2 2 0

TM 6434 | Design of Machine Elements IT 2 2 0

™ 6562 Cutting Operations 2 2 0

TH 6696 Lab;ratory {Metrology & Material Testing Lab.] 1 0 3

™ 6694 Workshop Practice 2 0 7

ED 6804 Conditions of Learning 2 2 0

ED 6862 Teaching Aids 2 2 0

ED 6892 Teaching Practice 4 0 7

ED 7831 Educational Psychology . 2 2 0

* Non-Technical  Elective (HU 6202 or )

' LA 6184) 1 2 0

23 18 17




 ——

Periods/week
emester | Course No Suhjects Credit —
Theory | Practice

7 TM 7421 |Enginéering Materials 2 2 0
T 7433 |Design of Machine Elements 3 2 2 0
™ 7441 | Fluid Power Technology 1 3 2 2
T™ 7695 |Matallurgy Laboratory 1 0 3
T™ 7693 |Special Projects 3 0 7
TM 7901 | Electrical Technology 2 2 0
ED 7871 |Course Developments 2 2 0
ED 7891 | Classroom Teaching Practice 3 0 6
ED 7893 | Workshop Teaching Practice 2 0 4

* | Technical Elective (TM 7453, TM 7541 or
T™ 7543) 2 2 0
22 12 22
8 BU 7098 | Shop Management and Cost Estimation 1 2 0
™™ 7434 | Design of Machine Elements 4 2 2 0
™M 7444 | Fluid Power Technology 2 3 2 2
™ 7452 | Applied Thermodynamics 2 2 0
TM 7694 | Special Projects 3 0 7
TM 7992 | Electrical Laboratory 1 0 2
ED 7802 Teaching Methods 2 2 0
ED 7852 | Vocational Education & Administration 2 2 0
ED 7892 | Classroom Teaching Practice 2 0 4
ED 7894 | Workshop Teachin; Practice 2 0 4

* | Technical Elective (TM 7454, TM 7542 or
™ 7544) 2 2 0

* | Technical Elective Lab. (TM 7696, TM 7697 or

‘M 7698) 1 0 2
23 14 2




BU 5098

/ BU 7098

s HU 6201

/ HU 6202

LA 4183

COURSE, DESCRIPTION

1. Geneval Education

Shop Management and Cogt Estimation 1(2-0)
Introduction and the art of book keeping organization of factory,
types of organizations, job evaluation, wage paymeita, stor:lné
and flov of material, inventory control, store room operatiom,
production cont:r(ol, purchasing departsent, sales department,
technical and commerciel side of an enterprise, public relations.

Shop Mansgement and Cost Eatimation 1(2-0)
Organization of school shops and labs, organization scheme

planning of materiasl orders, oxdering materials and equipments,
store keeping, time schedules for workshops and labs:, super-
vision and control safety precautions, maintenmance problems.
Organization of production shops, manual trades for Thailand.
Managenent and marketing: for small and medinm workshops, . cepair
work snd 1its bearing on rural development, ptoduction and improve-
ment of aimple machinery, clepreciation, taxes-and duties.

Human Relations | 1(2-0)
Study’ of human interaction in different forms and analysis of
human behaviour in various groups such as family, peer group,
working group, crowd etc.  Also study psychological concept
that deals with personal interaction and the way to create
human relations,

Vocational Guidance N 1(2-0)
Principles and practices in the guidance services. Career
development, vocational objectives, advice on methods of

app wach to employers, interviewing techniques. Placement
gervice. An appreciation of the interaction between school,
home and comxunity.

Technical English | 2(2-1)
Fundamental technical terms and their usage. Basic patterns

used frequently in technical English. Explanstion of difficult
terms and patterns taken from books or sheets . used in lectures
about electrical and mechanical technology. Pertinent excerc¢ises.
Pronunciation drills.




LA 4184

LA 5183

LA 5184

LA 6183

LA 6184

MA 4025

10

Technical English : 2(2-1)
Continuation of the firat semester programme using more complex

structures of technical English.

Technical English ‘ 2(2-1)
Grammatical practice of phrases; clauses and sentence styucture.
Practice in using and building up vocabulary. More difficult
patterns used in technical subjects. Developing the ability to
understand and interpret technical text's. Review of the morphology
of English.

Technical English 1(1-1)
A contiunation of the third semester programme with the emphasis

on developing the ability to read and spealk, Practice on writing
business letters and technical reports.

Technical English (elective) 1{2-0)
Review of the structure of technical English including the
structure of grammar, advanced technical conversations as well as
advanced exercises in report wrgting. This course shall bring
new students from different technical institutes to an equal level
in technical English and parts of this.course will be taught in
the sound laboratory.

Technical English (elective) 1{2-0)
Advanced training in conversation, reading and writing of special
technical subjects. Training in translating some parts of English
textbook into technical Thai language.

Mathematics 3(3-1)
Review algebra and trigonometry. Complex numbers and their
fundamental relations. Cramer's rule. Matrices and determipants.
Rectangular. and polar coordipates. Analytic geometry of the
straight line, intersecting lines, circle, parabola, ellipse and
hyperbola.



MA 4026

MA 4027

MA 4028

MA 5025
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Mathematics 2(2-1)

Functions and graphs. Limits and continuity, slope of a curve,
derivative of a function, velocity and rates, formula. for
diffeﬁentiation, higher order of derivatives, implicit functions
and parametric equations with their derivatives, the chain rule

for derivatives. The differentials, approximation by differentials.
Tangent and normal lines, argle of intersection of curves. Related
rates, Maxima and minima with applications; point of inflection.
The indefinite integral with applications. Differentiation and
integration of trigonometric functions. Area under a curve, area

between two curves.

Mathematics 3(3-1)
Review algebra and trigonometry. Complex numbers and their '
fundamental relatioans. Cramer's rule. Matrices and determinants.
Rectangular and polar corrdinates. Analytic geometry of the
straight line, intersecting lines, circle, parabola, ellipse and
hyperbola.

Mathematics 2(2-1)
Functions and graphs. Limif:s and continuity, slope of a curve,
derivative of function, velocity and rates, formula for
differentiation, higher order of derivatives, implicit functions
and parametric equations wilh their derivatives, the chain rule

for derivatives. The differentials, approximation by differentials.
Tangent and normal lines, angle of intersection of curves. Related
rates, Maxima and minima with applications, point of inflectionm.
The indefinite integral with applications. Differentiation and
integration of trigonometric functions. Area under a:curve, area

between two curves.

Mathematics . 2(2-1)

The inverse trigonometric functions with their derivatives., The
natural logarithms with their properties and graph, the deriva-
tive of 1n, the exponential function and function a% with their
derivatives. Methods of integration. Basic differential equations
and their applications. Applications of integrationm.



MA 5026

MA 5027

MA 5028

+ MA 6025

» MA 6026
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Mathematica _ 2(2-1)

Hyperbolic functions with graphs and thedir relations. Sequence

and series Maclaurin's and Taylor s expansions. Fourier eeries
analysis and its applicatinné. Partial differentiation.  Linear
equations, matrices and determinants with applications in linear
equations, eigeﬁ values and ejgen vectors.

Mathematics ’ 2(2~ )

~ The inverse trigonometric functions wich their derivatives.

The natural logarithms with their properties and graph, the
derivative of 1ln, the exporential function and function a’
with their derivatives. Methods of integratiom. Basic
differential equations and their applications. Applications
of 1ntegration;

Mathematics ; . ' 2(2-1)

Hyperboiic functions with graphs and their relatioms. Sequence

and series, Maclaurin's and Taylor's expansions. Fourier

series analysis and its applications, Partial differentiation.

Linear equations, matrices and determinants with applications in
linear equations, eigen valiues and é¢jgen vectors.

Applied Mathematics 3(3-0)
Double and triple integratioms with applications in physics.

Vectors and scalars, laws of vector algebra, unit vectors,
components of vectors, Dof, cross and triple products. Qrdinsary
derivatives of vectors, spice curves, gradient, divergence and
curl. Ordinary integrals of vectors, line and surface integrals.
Introduction to statistics, frequency distributions, measures of
central tendency, standard deviation, basic forms of prébability.
binomisl and normal distributions, standard errors of measurement.

Applied Mathematics - 2(2-1)
First order differential equations, variables separable,

homogeneous equations, exact equations and linear equations.
Second order differential equations with constant coefficients,

D - operator method, applications in electrical circuits,

Laplace transforms of elementary-function, derivatives and
integrals, shifting theorem, periodic and step functions., Inverse
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Laplace trqggforms, partial fraction method, convolution property
and Heaviside expénsion. The applications of Laplace transforms-
in solving differential equations. Linear equations, vector
spaces, determinants, linegr.transformation, eigenvalues and
eigenvector, imner product spaces, application to differential

equations.

MA 6027 Mathematics 3(3-0)
Introduction to statistics,.frequency distribution, measures of
central tendency, standaxd deviation, basic forms of probability,
binomial and normal distributions, standard errors of measurement.
Double and triple integrations with applicatiomns in'physics;

First order differential equations, variables separable, homo-
'geneouskgquationa, exact equations and linear equations. Second
order differential equations with constant coefficients, D -
operator method, applications in mechanies.

MA 6028 Introduction to Numerical Analysis (elective) 3(3~-0)

Errors, non - linear équations, graphical and bisectioﬁ methods,

iterative, Nowton's and Raphson's method. Finite difference
operators. Newton's interpolation and inverse interpolation.
Numerical different;ation and integration, numerical solution of
differential equations by the methods of Picard, Euler, Runge and
Kutta. '

SC 4053 Engineering Science 2(2-0)
Equilibrium of forces, tensile and compressive strength, stress
and strain, ﬁooke's law, Young's modulus, linear expansion of
solids andlliquids, thermal stress, stresses in beam and shaft.
Hydraulic pressure, Archimedés principle, atmospheric pressure,
mancmeters. Introduction o vectors, addition of forces
graphically and analytically, resolution of forces, moments,
forces on.levers, forces on supports, simple machines. Applicatioms.




SC 4054

SC 4055

SC 4036

SC 4075
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Engineering Scienmce t 2(2-0)

Equilibrium of a rigid body, Friction. HMotion in the atraight
line ard.under gravity, prejectiles, circular motion.. The laws
of motion. Centrifugal forces. Work, power and energy. -Law
of conservation of energy applied to simple machines, frictiom
and heat..

Physics 2(2-0)
Measurements: MKS Systems and SI Units.

Hydrostatic: Fluid pressure, centre of pIessure, resultant
thrust of fluid on any surface, buoyancy.

Hydrodynamic: General principles, fluid flow, Bernoulii'a law,
applications,

Light: Nature of light. Mirrors and lenses. Optical
instruments., Polarlization.

Sound: Nature and propagation of sound waves. Measurement of
frequency. Pitch loudness.

Physics 2(2=0)
Property of Matters: Molecular faorces, state of aggregate,
adhesion, surface temnsionm, capillary.

Heat: Temperature scales. Expansion of solids, liquids and

gases., Calorimetry, fusiom, vaporization. Transfer of heatf
Magnetism: Magnetic substuance, magnetic force, magnetic field,
magnetic properties of matter, Inductance

Electricity: Coulomb's law, electric field, intensity, capacitance.

Chemistry 2(2-0)
Physical and chemical changes, periodic table, Bohr's model of

atoms, acids, bases and salts, synthesis, analysis and crystal-
lization of molecules,-ionic and covalent bonds:, colour reaction
of. indicators, pH-values, composition of air, electrolysis,
oxyhydrogen gas, reduction, stoichiometrical calculations.



SC 5053

SC 5054

SS 4003

55 4004

58 6004
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Engineering Science 2(2-0)
Review: Temperature and hLeat, latent heat of fusion and

vaporization,. heat trapsfer, thermal resistance, Boyle's law,
and Charle's law, general gas law. Saturated and superheated
vapouf, humidity, air conditioning, principles of refrigeration,
typical vapour-éompression cycle, food preservation, freezing
methods, commercial refrigerators: controls, cooling load
calculations. Laboratory work is conducted to illustrate

engineering science principles given in the lecture courses.

Engineering Science . ) - 2(2-0)

‘Sound: Free oscillations, forced oscillations, propagation of

waves, superposition, wavelength and frequency, interference.
Porperties of sound, acoustic in buildings, resonance, musical
instruments. .

Light: Images in mirrors and in lens systems, telescope,
microscopes and electron microscope, resclving power, still and
cine cameras, Colour photography, photoflash, Stroboscope.
Spectrum lines, spectrum analysis. Polarization.

Social Science 1(1-0)

Introduction to Thai culture, etiquette and mamner. The civics
and ethics for. Thai people in a democratic society. .The role of
the economic and social development plans,

Social Science 1(1-0)

Fundamental principle of economics and their applications to
modern society, national income, employment and economic growth.
Money and banking system. Demand, supply and prices. Competition
and monopoly. Current economic problems. ;

Social Science ‘ 1(2-0)
The human body and its essential functions, the digestive system,
food and diet, the blood as carrier of energy, the defence
functions, vaccination, the nervous system, smoking, drinking.

drugs; ways to improve performance in athletics, preventive
measures, danger signals regimen; psychology of work, accident



/88 7003

/88 7004
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prevention, first aid, vocational diseases. Manpower and its
bearing on production,’population and its bearing on consumption,
education and prosperity, problems of population density, family
planning; social security, e¢conomics of ingurance. Fundamentazls
of civil laws, funda;nentala of criminal law; rights and respon-
sibilities of teachers.

Social Science : 1(1-0)
The human body and its essential functions, the digestive system,

food and diet, the blood as carrier of energy, defence systems,
vaccination, the nervous system, effects of smoking, drinking and

drugs. Ways to :I.z'nprmre performance in athletics, preventive
measures, danger signals regimen, physiology of work, accident

prevention, fundamentals of first aids, vocational disecases.

Social Science 1(1-0)
Manpower and its bearing on production, population and it

bearing on consumption and prosperity, problems of population
density, family planning. $ocial security, economics of
insurance. Fundamentals of civil law, fundamentals of criminal
law, rights and responsibilities of teachers. ’ -



ED 6801

ED 6804

ED 6841

2, Professional Education

2,1 Educational Subjects

Teachingﬁﬁethods 2(2-0)

The learning process and the purpose of teaching. Basic
condition of communication, media combination in teaching,
Conditions of understanding, sequence rules in information.
Meaningful learning in view of larger objective of technical
education. Promotion of meaningful learning, feedback, class

activity. Comparison of methods for imparting informationi

Assimilation of information, methods to support assimilation.

Aspects and methods of application, comparison of methods.
Aspects of progress in learning, methods of asseSsment;
Problems of motivation, methods of introduction. Construc—
tion of lessons, selecticn and combination of methods,

Steps in preparing a lesson plan, use of lesson plan form.
Observation and analysis of lessons. Assessment of lessons,

observable'aqtivities and results.

Conditions of Learning . 2(2-0)

Basic types of learning. Skinner's experiments, chaining.
Speaking and thinking, verbal associations. Interference,
multiple discrimination. Piaget's experiments, concept for-
mation. Principle of learning, hierarchies. Problem solv~-
ing, learning of strategies. Gestalt theory, learning by
insight. Analysis of learning sequences, Teaching for

transfer. Planning of ledrning sequences.

Educational Measurements . 2{2-0)

The role of tests in education. Necessity of observable
objectives. Transformation of ob jectives in test items.
Essay questions, supply ti7pe questions,. true false ques-
tions, multiple choice, miatching questions. Distractor
problems. Difficulty and discrimination powr. Conditions
for validity and reliability. Derived scores and standard

17



ED 6862

ED 6891

ED 6892

ED 7802

Scores. Analysis of test data. Rating system. Test construc-
tion for testing skills. Rating of works,

- Teaching Aids 2(2-0)

Classification of teaching alds according to their features,
teaching aids for dynamic development of information. Chalk-
board layout and wail—charts for student participation,
features of overhead transparencies and slides. Analysis of
chalk-boards, wall-charts, transparencies and slides. Condi-
tions for production of models, evaluation of samples.
Application and production of models and films. Presenting
information for directed study. Features of information
sheets and work sheets. Evaluation of drafted sheets. Uge
of textbooks in classroom. Features of programmed instruc-
tion. Introduction into drafting of SI units.

Teaching Practice 2(0-3)

Presentation of different types of test. Construction of
observable objectives. How to assemble behavioral objectives,
principles of evaluation, Deéigning of objective test items,
testing, evaluation, testiﬁg item analysis. Diastribution of
marks. Preparation of program of next semester. This course

Provides micro-teaching lessons from 5 minutes up to 20 minutes.

Teaching Practice 4(0-7)

The teacher students start to give full lessons of two periods
for vocational students, The teacher class is divided into
three or four groups so that every teacher student will teach
approximately 6 or 8 periods during this semester. The other.
five weekly periods are assigned to 2 periods of gulded pre-
paration, 2 periods of rehearsal lesson in front of fellow

teacher students and one period of discussion.

Teaching Methods ’ 2(2-0)

Synopsis of teaching methods employed in technical eduction :
Distinction of typical features, preparation and performance
of teaching sequences in form of directed: studies, demonstrative
Presentations by students, experimental analysis at thechand

[

18



ED 7831

ED 7852

ED 7871

ED 7891
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of written material of TV recordings, developemnt of criteria
for efficient use. Frame of reference for teaching situations :
.Investigation of typical teaching situations, discussion of

consequence of different course of action open to the teacher.

Educational Psychology ' 2(2-0)

Stages of cognitive development, Intelligence tests. Problems
of measuring intelligence. Aptitude test. Temperament and
Physique. Instincts and habits. Emotional development,
motivation and discipline. Conscious and unconscious mental
conflicts. The inferiority complex and other complexes and
neuroses. The role of piaying The influence of mass media.
Role play, the peer group. Interaction analysis. Sociometric

techniques. Applications of group dynamics.

Vocational Education and Administration 2(2-0)
Practical concepts of training skill workers and different ‘
types of technicians with emphasis on vocatiopal school course

ﬂesign. Administration techniques, pitfalis, sandwich type

production work.

Course Developments . . ‘ 2{(2-0)

Derivation and selection of observable objectives from second-
level objectives : Task analysis, formulation of observable
objectives, hierarchies of objectives, taxonomies, Derivation
and selection of second-lavel objectives from course descriptions:
Collection of pertinent information, preselection and stating

of objectives in reference to target learner, hierarchies,
criteria for final selectionm. 'Planning of a course when hyllabus

is not given or inadequate.

ClassroomATeaching Practice 3¢(0-6)
The six weekly periods are divided into one hours of guided

preparation , two hours of rehearsal 1esson, two hours of
real" 1esson and one hours of discussion. In order to get

a maximum amount of partical experience the teacher-student

classes afe divided into small groups, which teach in parallel,

taking full responsibility for their classes including marking.

The subjects are similar to those in the second semester.



ED 7892

ED 7893

ED 7894

ED 7895

ED 7896
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Classroom Teaching Practice , 2(0-4%)

During the final semester the teacher students can specialize

in certain subjecés, normally one from the second year skilled-
worker program, one from the third-year skilled-worker program
and one e.g. Electrical Measurement, from the technician course.
The time available is divided into two hours of teaching and two
hours of discussion and preparation. Evaluation, done irmediately
after teaching, will take only a short time because the teacher

students are supposed to be experienced and gelfreliant by naw

Workshop Teaching Practice : 2(0-4)

. Topics of the shop/lﬁb-program of the technician classes are

selected, The students are given:the practice jobs, or the
objectives, or the skilled to be tested, in a later stage the
topics only. The lessons are prepared, held and evaluated
according to the principles described for practice teaching in the
second semester. In addition to this, the students have to tect
their lesson plans, 1nstfuction materials, practice jobé and test
in shop before teaching. Each student will teach perlodically
every fourth week :
lst week (seminar)
2nd week (shop)

3rd week (seminar)
4th week (shop)
Each student will teach 12 periods of 50 minutes per semester.

draft of lesson plan, design of jobs etc.

testing of draft

finalization of lesson plan, materials

teaching and evaluation

Workshop Teaching Practice 2(0-4)

Shop instruction training are continued during this semester

in the same way as administered in the third semester.

Workshop and Laboratory Teaching Practice : . 2(0-4)

Here the students learn to use techniques'that are pertiment tc
workshop and lab instructions As in classroom teaching practice,
the student teacher class is divided into groups, If the progrem
repeats ifself e.g. the workshop program in TE 1. different method

of teaching the same course can be praciced and compared.

Workshop and Laboratory Téach@gg_Practice 2(0-4)

Teacher students which did shop instruction dufing the third
semester will now deliver lab instructions, and vice versa. In
all other respects, apari from the different subject matter,
this subject is similar to ED 7895 in the third semester.
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2,2 Technjcal th;ects

2,2,1 Electrical Techmology Programme

Technical Drawing - 1(0-2)

Gebmetrical constructions, 1nt:rodﬁct:lon to technical drewing.
Standard lettering., Drawing in 3-views, first projection,
dimensioning according to 1S0D. Simple prismatic workpieces.
Sections on cylinders, penetration on cylinders. Full section
and half section, surface finishing sigms or machining symbols.
Dimensioning of tapers and standard threads, Repressentation
of rivets, serews: and welding seams. The 4 conical sections
compound bodies, development of prisms cylinders, pyramids and
cones. Workshop adequate detail drawing. List of parte,‘bill
of material,

Mechanical Workshop Practice ' 2(0-7)
This course provides the pra:tical techniques for

arc~welding, gas welding, a2s well as lathe works,

Fundamental Electrical Techmylogy : ' 2(2-1)
Electron flow, conduction in gases, neon glow lamp

Electrical field, capacitors, Magnetic field.

Electromagnetism, permeabiliiy and hystersis.

Motor principle, induced e.m,f, Alterpator., Tranformer.
Single-and three phase system. Inductors at D,C. and A.C.
Eddy current and skin effect,

Fundamental Electrical Technology 3(3—1‘)
Electrorafining and electroplating, primary cells,

storage hatteries, Thermal effects. Electrical and

‘méchanical power and work, power factor correction.

Lipear and nonlinear resistors. Harmonics, fourier-series,
square wave voltages, Magnetic circuits, strength of

electro and permanent magnets.,
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Network Analysis 2(2-0)
Review ; SL unita reai.,atiyit-r, kirchhoff's laus, voltage
rise and yoltage drop, power and energy, heat and mechanical

equivalent. yoltage sourses und current sourdes, intermal
registance, maximum power-transfer theorem, group
_counections, unloaded and loaded voltage dividers, bridge
circuits, mesh method, Superposition theorem, Thevenin's
theorem, Norton's theorem, reciprocity theorem, two-port

networks, star-delta transformations.

Network Analysis 2(2-1)
Phasor notations, complex impedance of parallel and

series comnections, equivalent circuits, group connectiona,
frequency response, resonant circuits, quality factor and
bandwidth, locus diagrams.

Industrial Electronics ) A 2(2-0)
Atomic structure and velencies, conduction and doping.
semiconductor diodes, diodes in rectifiers, filters in

. power supplies, voltage doubling and multiplication,

series and parallel connact:lon of diodes, DC and AC
resistances, Z-diodes as atubiliﬁgrs. Semiconductor
triodes (transistors), DC-hehaviour in CE ecircuits,
CE characteristics, current and voltage motatiomns,
loadline and Q-point.

. Signal and Control Circuits 2(2-0)

Introduction to motor control didgrams, full voltage
starting, motor prqtection,_faulf-indication, pressure
control, relays diagrams, temperature control, heavy
load starting, reverse starters, interlocking circuits,
speed control, star-delta starting, reversing
star-delta starter, consequeﬁ: pole reversing starter,
diagraps for a machine tool. (e.g. milling rachine)

Signal and Control Circuite 2(2-0)
Impulse switching, automatic door opemer, plug-stop
control, dymamic braking, crane single~phase motors,

step by step coatrol, program coh:rol, high-voltage

motor control, transformer substation, Buchholtz protection,

sequence control, starting of slip ring motors.
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Electrical Measuxements . 2(2-0)
Measurement primciplea-and errors, moying-coil instraments,
woving iron instriments, moving magnet and hotwire

ingtruments, electrostatic instrument and crosa coil

ingtrument, extension of ranges and multimeter, current
and wvoltage transfermers, Recording instruments.
Oscilloscopes and their application. D.C. bridges,
testing of cables and wires. '

Laboratory 3(0-7)
Laboratory course covering the subject-matter of the
lecture courses in electrical fundamentals.

Workshop Practice . 2(0-7)
Refining of bench work techniques, installation of
different electrical circuits, transformer winding.

o

Electrical Workshop Practice ' _ 2(0-7)
This course provides the practical techniques for motor

winding, motor control circuitry and refrigeratiom.

Network Analysis : 2(2-0)
AC circuits : Matrix form of mesh curremt equations and

node voltage equations with their applications, Three -
phase systeuns, filter circuits, bridge eircuits, Thevenin's
and Norton's theorems, superposition and reciprocity

theorems.

Electrical Machines B 3(3-1)

Transformer principle, transformer cores, autotransformer,

varjiable-ratio transformenrs, three-phase transformer,

Star-, Delta-, T~, and V-conmnection, transformer phasor
diagrams, simplified diagram, equivalent resistance and
reactance, open-circuit and short-circuit test, regulation,
efficiency. Alternator comstruction, winding diagrams and
alternator regulation. Parallel operation and synchronizing.

Voltagé regulators.
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Electrical Machines : 3(3-1)
D,C, generators : operation, copponents, chiracteristics;
types and applications, D,C, Motoxs : operation origin of
torque, characteristics, armatore reactfon and commutation,

Universal motor. Inductfon mdtors : operation, rotating
field, components. Squirrel :zage motors. Wound rotor
motors : equivalent circufts and circle diagram, Three

phase induction motor. Synchronous motor,

Electrical Installations 2(2-1)

Kinds and standards of conductors, construction and

‘applications of several conductors., Planning of low

voltage power distribution system, radial feeder network,
looped network, meshed nétwork, short eircuit protection,
Fundamentals of lighting engineering, design prineiples,
technical data and properties of lighting equipment.

Electrical Installations o 2(2-1)

.Safety. Accident prevention. Protection against

excessive contact voltage : insulation, low voltage,

‘earthing, protection circuits. Lighting protection.

Short circuit calculation.” Selection of switch gears
and instruments,

Industrial Electronics 2(2-0)

Transistor bilasing, rating, identification of transistor

terminals, transistor as switch, voltage regulation,

A.C.-CE. amplifier, simplified eqivalent circuit, the

3 fundamental transistor-configurations, power amplificationm,
negative feedback in transistor circuits, Sinuéoidal
oscillators. Nonsinusoidal oscillators. Trigger circuits.

Industrial Electronics . . 2(2-0)
Vacuum tubes, cathode ray .tubes, tube amplifier, gas

tubes with and without heater, Four layor diode and diac,
thyristor and triac, Unijunctinon tramsistor. Control and
applications of SCR., Field effect transistors.
Photoelectric devices. Special nonlinears devices,

Intergrated circuit amplifier, operational amplifiers,
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Signal and Control Circuits 2(2-9)
D,C, contactoy and relayg, «l.c, genergtoxs, compound

generators In pgrallel, yoltage regulation, battery

charging, three-phase rectifiers, d,c,-motors starters

with speed control, Ward-Leorsrd comtrol, founter e,m.f.~
acceleration, serteg-relay acceleration, reactive definite-
time acceleration, braking of d.c.-motors, hoist and crane

controllers, two motor drives,

Contactless Control : 2(2-0)
Fundamentals of logic algebra, AND, OR, NOT-functions :
Nand-, Norfunctilon, logic rules, analyzing and synthezising,

of logle eircuits, Rarnoughs ‘mapping, static electronic
circuits of logic functions. Differentiation and integration
of signals, dynamical logic circuits. Bistable, monostable,
astable multivibrator. Binary numbers, counters and
reglsters. Application of contactless controls.

Electrical Measurements 2(2-0)

Measurement of magnetic properties, inductances,
capacitances, frequencies and power, Dynamometer,

Watt-hour meter. Power measurement in three phage circuits.
Power factor measurement, Mensurement of nonelectrical

quantities.

Laboratory 2(0-6)

Laboratory course covering the subject-matter of the

lecture course in power measurement,

Electronic Laboratory 3(0-7)

Laboratory course covering subject-matter of the lecture

courses in electronics

Workshop Practice 2(0-7)
Fabrication of related projects such as teaching-aids

etc,

Electrical Machine Laboratory ' 3(0-7)

Laboratbry course covering.subject-matter of the lecture

courses in alectrical machines.
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Advanced Electrical Technology 3(3-1)
Appearqﬁce of electyic fields, electyic fileld strength,

electric flﬁx density and related properties, Gamss!

theorem and its applications. Capaclty and capacitors,

connection of capacitors, losses of capacitors. Energy
and forces in eleatric ftelds, Chargs and discharge
curves of capacitors, Magnetic fields, theory of
permanen£ magnets. Energy and forces in magnetic fields.
Magnetic circults, Advanced theory of induction-law.

Advaﬁced theories of self and mutual inductance.

Advanced Electrical Technology 2(2-0)

~ Circuits with permanent magnets, Mexwells equations and

thelr interpretation, radiation of electromagnetic waves,
propagation of electromagnetic waves, propagation of
electromagnetic conductions in gases and liquids and in
semicaonductors Theory and application of super conductivity.
Effective value and mean value of several functioms,

Current and voltage functions at linear and nonlinear
components. Harmwonic distortions, measurment of harmonic

distortions.

Electrical Machines " 2{2~0)

DC-machines : Construction, voltage-generation, torque,

various kinds of armature windings, magnetic circuit,

wain and armature fieldg, arrature reaction, current
commutation, interpocle and compensation windings, series

and shunt machines with their characteristics.

Transformers : Construction, cores and windingﬁ, magnetic
circuits, equivalent circuits and vector diagrams, No-load

and short circuit operation, losses and efficiency.

Parallel operation. Single ph;ae and three phase transformi:s.
Special transformers, auto transformers, instrumental

transformers.
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~ Electrical Machines _ 2(2-0)

Synchronous machines : Constructions and applications, voltage
generation, magnetic circuit,various kinds of armature windings,
vector diagram, Current diagram over and under excitation.
Asynchronous machines : equlvalent circuits and voltage equations,
locus diagram, evaluation of the locus diagram, slip, tarque, -
power currents, power factor, speedtorque~current characteristics,

slip ring rofor, losses and effiency.

‘Electrical Installations 2(2-0)

Review of components and appliances of electrical installations.
Characteristics and application of fuses. Automatic circuit
breakers. lighting switches, eavy curren swi ches and switchgear,
high tension switches and switchgegr. Relays, contactors, their
characteristic and applications, 1 ctrothermally n electrbmag-
netically operated tripping devices. Overload release, under-
voltage release., Protective devices for electricsl Machines.
Buchholz protective relay for transfofmers, Lightning protection.
Protection against short circuits, thermal overload internal faults.
Protection of high-tension distribution networks.

Electrical Installations 2(2-0)
Design and estimation of high tension power distribution system.
Calcul tion of elec. ical characterist-cs, selection of overhead
line, line voltage, natural load. thermal limits. to transmission
capécity, voltage drop, powe' losses, leakage and corona-discharge
losses. Mechanical characteristics, sag calculatiQn, épacigg of
conductors, wind pressure on tonductors, and structures of‘poles
and towers, safecf calculatioa for poles and fawers, foundations.
Switch gear installation. Different types of high tension, open
air switch gear instaliations, general circuit diagrams, voltage

and current transformers for open air installation. Control. room

- and auxiliary installation work. Indoor high tension swith gear

installations, Metering of switch gear installations. Protection
and control gear, relays, safety regulations and standards.
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Industrial Electronics 2(2-0)
General properties of two-port networké operation, characteristics
of two-port networks, equivalént circuits of two-port networks.
Advanced theory about the threée tramsistor arrangements, practical
simplifications ‘for transistors at lower frequencies. AC-multistage
amplifiers and their analyses, AC-multistage amplifiers a8 two-
ports. Frequency response of untuned amplifiers. tuned 'amplifiers
and their applications. Advanced theories of feedback’ amplifiers.
Operational amplifiers "and their application. Advanced Anvestiga-
tions of power amplifiers.

Industrial Electronics 2(2-0)
Raview : four layer diode, dinc, thyristor, ttiac, unijunction
transistor, thyristor tetrode, Power losaes in thyristors, thernal
equivalent citcuit, protection circuits for’ thyrieco:s. parsllel
and series comnections. Trigger carcuits for phase control and
switched c{rcuit , coantrolled rectifiers for single phase and three
phase calculations, applied control cireuits for power regulation.
Thyristors in DC circuits, swiéch-off circuits. Speed control for
DC motors. Power comverter DC/DC, DC/AC, AC/AC and their applicstions-.
Special topics sbout thyristors and their applications.

Laboratogx' 3(0-7)
This laboratory courae covers various experiments, mainly of the

different fields fo electrical techniques. A sound record and
discussion of the results must be-berfornad. Through this course
the studeats improve their theoretical background as wall as the skill

. of measuring techniques.

Laboratory 2(0~5)
Performance of further .experiments. following the special Labora-
tory course pattern and covering tﬁgpéubjéct-mattgr'of the lecture

course.
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. 2(0-6)
Workshop Practice

' Advanced training in important skills, the aim is to equalize the

standard of the students coming from differenc_institutes. Special

techniques needed for teaching aid productions and applications.
Production work, e.g.a series of teaching aids that can be dis=-

tributed to other technical schools in the country.

Workshop Practice 2(0-7)
Advanced training in moter-control circults, paging and telecom syst
systems, and fault finding. 1rain1ng in reaching industrial,
performance (speed and quality) in selected fields of electrical

techniques,

Workshop Technology 2(2-0)

Production process and application of insulation wmaterials, gluing,
turning etc. of insulation materials. Selection and aging of trens-
former oils. Production of p:inted ‘eircuits and boards, aoldering
techniques for printed boards. Principle and different kinds of

corrosion, corrosion protedtion in normal and- critical environment,
Oxidation and reduction. Impregnation of coils and electronic
circuits. Typgs and maintenance of batteries. ﬁhgnetic waterisals,
production and handling in shcps :' Electric heating, electrie
welding. hﬁtipollution measures in Bhops;

Electrical Installations ) 2(2-0)

Design and estimation of electrical installations, power, consum-
tion, lighting calculation and consumtion of light instgllation.
General power distribution, one-line diagrams. Deeign of main
switchboard, selection of power switches, fuses, instruments etc.
One-line diagrams of the different substations, selection of
switches, fises instruments etc, forlédbs:ations. Calcuiation of
the voltage drop, shott circuit.currenﬁﬁ, estiﬁstiﬁn of selective
tripping. Layout of the eleccric wiring.and location of substa-
tions. Design- of schematic diagram. for special circuits.. Design
of lightning arrester 1nstallation acc. to standards. Specification
of patts, gears, and instruments. ‘Cost estimation of material and
manpower. | )
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Principles of Feedback and Ccntrol Systems _ 2(2-0)

Introduction to linear systemns, nonlinear aystems control system
terminology. Linear system bty means of ordinary time invariant
differntial equation and Laplace transform. Stability of linear
feedback systems, block diagrams and transfer functions, signal

flow graph. Error constants and sensitivity, quuisr analysis,
root locus analysis, bode analysis, companaation of feedback control

systems. Analysis and design of feedback control systems.

Electrical Measurements 2(2-0)
Review of systems of units. Errors in measurements and their
estimation. Common construction principles of pointer instrumento.
Moving-coil, moving-iron, elezctrodynamic cross coil and moving
magnet instruments, static voltmeter, hot uire instrument, vibratiop .
reed instrument, watthour merer..multiqncterg and their applications,
accessories for mﬁitimetera, thermo-converter, trancformers.
Compensation methods and compensators. Prineipi&é of recording
instuments continous-line, dottedline recorders, light beam

scopes, bridge circuits for DC and ‘AC, special bridge cirevits.

Electrical Meagurements 2(2-0)
Principles of CRT oscilloscopes, ¥X-and Y-amplifier, sweep generstor,
trigger uni . construction of CRT and storage tube, sampling-scopes,
application of oscilloséopes for  the measurement of frequencies

and for curve tracing. Transducer for length measurezents, force
measurement temperature measurements, light meaeurcmcnts. gas
analysis. humidity and radipactivity. AC/DC conwertera. types

and principles; Errors in digital measurcments, Digital fre~-

quency measurements.

Data Proceesing 2(2-0)
Review ofswigching algebra, basic digital blocks. .Counters,

reisters, half adder and. adder network. - Clock pulse generation,
pulse shaper, codgr. Numbering systems. mathematical operations
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with binary number., Error detectiocn and error correction.
Organization of computers, arithmetic unit of computers control
unit and instructions, memories the storage pringipie magnetic-
core memory, magnetic drum, magnetictape and magnetic-disc memories,
semiconductipr memories. '

Data Processing . 3(3-0)
Storage of programs and data on punched tapes and cards, input

devices for punched tapes and’ cards. character reading- devices,
teleprinter, A/D inputs, macnan:lcal printers as output devices,
displays and their operationm, $ pecial purpose output device. Signal

. flow diagram., Computer languages. Program examples. Principle of

time sharing systems. Computers io production lines. Anslog com-
puters in comparision .to :digitai computers. Construction and
operatioh of analog computers. Hybrid computer.

3(0-6)
Perfomance of further expe::lnen;s following the special Labore-
tory course p&ttem and coveting the Bubject-mtter of the lecture

COUIBES

Laboratory 3(0-2
Performance of further experimeants following the special labora-
tory course pattern and covering the subject-matter of the lecture

courses.

Special Porjects 3(0-2

The students will design ‘and construét a special project, which
should either be teaching aids, laboratory. equipment or other
instructional materisls. This speci.al project mt show that
future teacher is sble to dwclop and build necesaary equippent
for Eh_ese kinds of work. Although there are two lpec:lal project
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semesters, tie student should finish his first assignment within
this third semester of teacher-training. A descriptive report
about the project (Tha{/English) must be delivered.

Special Projects _ 3(0-7)

The gain in experience durirg the third semester will allow a

higher standard of the special project work during the final
semester In case the students previous work has serious flaws,
he can produce an improved version of his original assignment
using the same mate as l‘ar as poséible. If the projéct of the
previous semester meets the necessary tandards and can .« fully
used for it intended purpose, the studeat gets an additional
supplementary assignement. A degcriptive report about the project
(Thai/English) must be delivered.

2.2 2 Hechanical Technology Programme

Engineering Mechanics : 3(3-1)

Forces : Introduction of vectors, resolution, resultants of
coplanar force systems, Funcular polygon.

Moments Moment of a force principles of moments. Couples.
Lever system. Centre of Gravity. Transmission ratio. Simple
machines, Equili-rium Condit ons of equilibrium, stzbility,
equilibrium by funicular polygon.

Frictioh : Resistance - sli ing, resistance to rolling. Angle
of friction Wedges. Screws. Journal bearings. Disc or plate
clutches Work, power and efficiency.

Energy : Law of conservation of energy.

Resultant and equilibrium of three dimensional force systems.

Engineering Mechanics 3(3-1)
pefipition of stress and strain. Hooke's law and stress-strain

relation for tensile test, Young s modulus. Simple strain
energy theory. Temperature stresses. Statically indeterminate

problems in tension and ccmpression. Thin walled vessels.

Torsion. Theory of beam : Shearing force and bending moment

diagrams stress in beam. slope and deflection of beam., Theory

of columns. Combined stresses.
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Engineering Materidls 2(2-0)
Properties of materials. Manufacture of steel : Kinds of ores,

reduction process, blast furnace process, Bessemer process,

L-D Oxygen process, open hearth process. Effect of phosphorus
and ;ulphur in Qteel, seggregation, Rimmed stgel, killed steel.
Naming of ferrous metal according to carbonr percentage. DIN,
BS,SAE and AISI classifications of steel. Alloving elements of
steel and their effects, Crey cast irom, chilled cast irom,
nodular cast iron. Tool steel, high speed steel, carbide tips.
Corrosion and its preventicn. Electrochemica: seri of metals

Engineering Materials ' 2(2~0)
Cooling curves of pure metials and alloys, aggregate states,

critical points. Eutectic equilibrium diagram e.g. of lead/tin
alloy. Crystaline structure of alpa and gamﬁa iron, Iron/lron
Carbide equilibrium diagram : ferritec, pearlite, austenite.
Hhrdening process of tool sateel. Heat treatment of heat
treatable steel : Quenching and temperihg.

Technical Drawing _ 2(1-3)
Introduction into technical drawing. Geometrical constructions.

Standard lettering. Orthographic first angle projectiom,
dimensioning‘accotding to 1S0 stamdard, drawing of missing

views. Machining symbols. Sections - full section, hal secticn.
Representation and dimensioning of rivets screws, welding seams,
taper, keyé and threads Section of cylinder. Section of cone.
Different ends of round bar in three views. Intersections

of surfaces. Development ¢f different bodies such as pyramids,
cones and fummels. ASSembly drawings, list of parts and bill

of material, working drawingsﬂ Drawing of complex parts.

All th topies for this course should be given with special
emphasis on dimensioning of the workpieces, correct to Eoleranceé
and surface finish symbols.

e m aa
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Machine Elements ) 2(2-1)

ISO limits and fits : System of basic bore and basic shaft,
combination and selection of fits.

Pémanent joints - Desi » of riv: ted jo ' nt , welded joints,
sbldered joints, bazed joints, bonded joints, shrink-fit joints,
Detachable joints : Design'of keys, standard splines, serrate
splines and involute splines. | ‘

Cutting Operations - 2(2-0)
Measurement, measing ihstmments ¢t Verniers, micrometers,

dial indicators and their constructions Gauges. Angular
measurement, Allowances, ifits; surface quality. ISO limit
system, Arngles of cutting ‘to‘c-uis_,' tool life and other features,
Chisel-ng, scraping, saﬁim;, fil;l.ng. Drilling tools, drilling
machines, drilling operations";,; ‘Reaming, honing.

Cutting Operations _ 2(2-0)
Motion of machiné tools, ciassifcation of systems. Cutting
conditions, types of’ chips., Belt drives. ‘Gear drives, speed

progression, design of varilous gear drives, speed diagram of
gear drives, Main drive mechanism of the centre lathe. Power
requirement and pecﬁic cutting force, Turning operations

Method of workpiece for lathe. Mechanically-drived shaper,

. determination of driving crank velocity. Hydraulically~drived

shaper, feed mechanism, tool holding dcvices. Method of

workpriece clamping for shaper.
Laboratory ’ ©1(0-2)
Mftrology ! Linear and argul -r measurement. Straightness,

.flatness squareness and roindness measurements.,

-

Laboratory _ . 1(0-3)

Laboratory course covering the subject-matter of lecture courses

in engineering science.

WOrkshop‘ Practice ' 4(0~12)
Bunch work. Forging. Hardééning and tempering. Plastic |

works. Workshop experiments. General shop works.
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Workshop Practice 3(0-11)
Shaping. Turning. Milling. Gas welding. Electrical welding.
Soldering. '

Electrical Technology 2(2-0)
D.C. circuits, Magnetic circuits. Induction. A.C. cireuits,

Single-phase transfurmer. T7Three-phase systems. Fundamental

of electrical measurementa.

Engineering Mechanics 2(2-1)
Kinetics : motion in the straight line and under gravity.

graphical representation of motion, projectiles, circular
motiom. .

The laws of motion : D' Alembert's principle and inertia force,
relation of a rigid body. Work, power and energy,

Momentur : linear and angular momentum. Centripetal and

Centrifugal force. Simple, Vibrations.

Tools, Dies, Jigs and Fixtures 3(3-1)
pasic components of cutting-die and their functions. Kinds

of cutting-tools : Punch guiding in cutting-tools, cutting-
tools with successive operation. Mechanism of shearing procese.
Calculation of cutting force and positioning of clamping shanks.
vtilzation of materials, calculation of utilization-degree,

‘limitation of strip feed (position of 1imit stop). Design of

singie-s:ep cutting-tools. JComponents of tools for forming
operation and their functions. Steps of various bending-
operat:: ns and bend.ng-tools, Steps of various rolling-
operations and rolling tools. Effects of bending and rolling

operations on materials.

Machine Elements 3(3~0)
Screws : characteristic of threads types of screws, design

and uses of screws, Power screws : forces, friction efficiengcy,
gelf=locking, buckling. Pins : standardization, application.
Clamp connection. Cone connection., Axles and shafts. Sliding
bearing : design, proportiom, bearing materials, mounting and
method of lubrication. ‘
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Machine Elements 3(3-1)

Ball and roller bearings : Bearing featureg, functions and

selections;mounting arrangements, lubrication and sealing
devices, Couplings and clutches : rigid and flexible
couplings, safety coupling; single and multiple disk clutches, -
centrifugal and overrunniﬁg clutches : fluid couplingd.

Springs : Charateristics and classification; disk springs,
belical spring and spiral spriﬁgs. Delt and chain drives.
Gears : Fundamental laws of gearing, theoéy of gearing;
involute, undercut and profile off-set; strength on gear teeth,
wear and pitting;design of spur gear and helical gears;gear
trains, gear boxes ; worms and wormgears ; deéign of worms

and wormgears,

Fluid Mechanics . ' 2(2=-0)

Important concepts and érinciples I : Pressure, temperature,

flow rate. Multiplication of force (Paécal's Law),
multiplication of pressure, expansion and compressibility of
£luid, Bulk Modulus, Bernoulli's equatioa, contiﬁuity equation,
torricelli's theorem, viscosity of fluid, typer of flow.
Reynold's equation and Reynold's mumber

Flow of fluid through pipelines. Losses of energy in pipelines,
Measurement :f pressure, low and temperature. Transmission

of power by pipelines, Impact of jets., Flow under-varying

head. Important concepts and principles II . Hagen Poiseville

Law for laminar flow, Darcy's formula, etc.

Applied Thermodynamics - 2(2-0)

Working substance and its properties. Laws of a perfect or
idealgas, characteristic equation. Energy equations, first
law of thermodynamiés. Process of expanding a perfect gas :
Constant préssure, constant volume, isothermal, adiabatic and
polytropic process. Ideal heat-engine Cycles : Carnot, Otto,
Disel cycles; Air Standard efficiency. Idicator diagrams. .

Engine performance,
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Applied Thermodypamics 2(2-0)
Historical development of internal combustion engines., Carnot

process. Atomic and molar structure of perfect and imperfect
gases. Ideal Otto engine. Entropy and enthalpy Noaideal process
of Otto engine. Fuels and ccmbustion. Diesel engine. Important
factors in practical engine cperatiom. Supercharging. Gas

turbocharger. Gas turbines &nd tockets.

Pumps and Compressors l : .- 2(2-0)

Revision of essential fluid mechanic fundamentals. Constructions,
cperations and applicatioﬁs of reciprocating pumps. centrifugal
pumps and rotary puﬁps. Heaﬂ‘on pumps and pump selections.
Economic pipe size selections. Pump installations, controls and
testing methods. Layout of water handling pipework. Constructions,
operations and applications of vacuum pumps and alr-compresgors.
Compressed air production amnl applications. Compressor installa-
tions, controls and testing methods. Constructions, operations

and applications of fans and blowers. Layout of air-handling
pipework.

Noncutting Operations 2(2-0)

Gas welding. Brazing, application of fluxs. Soldering,
equilibrium diagram for lead-tin solder. Oxy-acetylene flame,
Okygeh cylinder, acetylene cylinder pressure regulator.
Electric. arc welding: applicdtion, welding machines advantages

and disadvantages of AC and DC welding machines, electrodes
purpo.e ot coating, magnetic arc blow. Melting of grey cast irom,
cupola furnace, moulding of splitted patterns, mouldigg of splitted
patterns with core, pattern making, shrinkage, change of section,

draft, foundry sands, green and dry sand moulding.

Noncutting Operation 2(2-0)

Comparison between noncutting and cutting operations. Hardeﬁing
and annealing processes. Suitable materials for cold-working
process. Rolling-.Wire drawing. Drop forging, swaging. Excrusion.
Deep drawing, spinning. Shearing. Powder metallurgy: Applications,
production of powder, pressing and sintering. Plastic works ¢
Welding, blowing, vacuum mouiding, transfer moulding and injection
moulding.
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Cutting Operatioms 2(2-0)
Types of milling machines, milling cutters, face and plain

milling operation, cutting comditions, speed, feeds, power,
gear drives of milling. Features of spur géats, involute
construction, generating and hobbing of gears, correction of
undercut. Grinding machines, grinding tools, cutting machines,
cutting conditious, tool mounting, grinding operatioms.

Laboratory 1(0-3)

Material Testing: Tensile, bending, compressive and hardness

test.
011 properties testing: Viscosity, flash and fire point, cloud
and pour point.

Electrical LahoraCOries.

Laboratory 1(0-2)
A course to illustrate the principles of machine tool technology
covering the following topics : Hydraulic press : Penetration
force. Chip cutting force. Bending force (Stamping). Drilling

. machine : Relations between cutting force and heat; work

. dimensions and burr; tool life and wear, lubricant and cooling

effect. Production time. Accuracy of motions. Reamed surface.
Thread cutting force. Lathe : Accuracy of motions, accuracy of

taper turning, thread cutting conditions.

Workshop Practices 3(0-11)
Shaping. Turning, Milling. Welding. General shop works.

Workshop Practices 4(0-12)
Turning : copy-turning. Milling : differential iﬁdexing. screw
thread milling, gear milling.  Grinding : round grinding, flat
grinding.

Electrical Technology 2(2-0)
D.C. Machines. Single phase and three phase A.C. Machines,
Motor control. Electrical measurement. Electrical systems for

motor cars.
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Mechanics of Machinery - 2(2-0)

General analysis of plain motion. Kinematics of machines.

Velocitles and accelerations in machines. Static and inertia
forces in machines., Balancing of rotating masses. Primary
and secondary balancing of engines. Free and forced vibration

of linear gystems.

Mechanics of Solid 2(2-0)

Revision of' two-dimensional treatment of complex stresses.,

Mohr's stress circle. Theories of fatigue strength. Plain
strain, Mohr's strain circle, analysis of strain gauge results.
Generalized Hooke's law in three dimensions. Relationship
between elastic constants. Statically indeterminate beams.
Theory of curved beams. Strain energy, Castiglianc's theorem.
Thick walled cylinders and rotating discs.

Engineering Materials ' - 2(2-0)

Lubricants: their chemical compositioms, properties of lubricants,
testing of lubricants. Friction and lubrication theory. Cutting
0il. Alunminium alloys. Eloxation of Aluminium alloys, age-
hardening. Copper and copper alloys, equilibrium diagram of
Cu-Ni as an alloy with soluble constituents. Bearing metals.
Plastics, series of hydrocsrbon. Polymerisation and condensation
process in plastic production. Classification. Ingredients of
«commercial plastic materials. Properties and property testing.
Factors affecting the streugth of polymers. Determination of
plastics.

Machine Elements ot : 2(2~0}
ISO Fits. Welding. Calculation with eccentric load. Calculation

on power screws. Deflection of shafts., Roller bearings :
selection and mounting, caltculation of bearing capacity. Clutches
and brakes. Spur gears, helical gears, herring bone gears, and

their applications, worm and wormgears.

Design of Machine Elements 1(1-1)

Geometfical lay outs. Different conical sectiomns. The ellipse

and its construction according to Ryth. First angle projection

~with 3 planes. The true length of sizes and areas. Straight

lines intersecting a body. Development of inclined cut solids,
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pyramids, cones. Construction and development of a pipe-elbow.
Round and square funnels with trainsition piece. Development
of a Y-pipe., Different bar-ends, Intersection of solids with

. different centerlines. Joints and intersections between
differently ghaped bodies. Cutting-sphere method, to obtain lines
of intersection. Lines of intersection between hollow cylinder,
solid cylinders and cones. Different sections on a cylinder.
Graphical differentiation and integration with applicat;ons e.g.
to find centroid and second moment of area. Graphical statics
and influence lines with applications e.g. to construct diagrams
of shear, bending moment, slope and deflection of beams.

.TM 6434  Design of Machine Elements | 2(2-0)
Claaping device with spiral exceanter. Rollerblock for & roller
bed. Drilling jig. Progressive punch, Joint coupling. Excenter
drive. Spipdle bearing. Small testing calender.

T™ 6561 Cutting Operatioms 2(2-0)
Spindles, bearings end guideways in machine tools. Gear drives

~of various machine tools. specisl features. Crank drives.
Machanical variable drives. Hydraulic and electrical variable
drives. Peatures and construction of planing machines. Radial
boring machine, coordinate table drilling machine. Horizontal
boring machine. Broaching process, broaching machines. -

s T 6562 Cutting Operations 2(2-0)
Production time charts. Grinding machines. Honing, lapping.
Ultrasound, electroerosion, electrochemical grinding. Surface

quality specifications. Turret laihe, cam design. Single
spindle sutomatic machines. Gear generating and hobbing machines.

Electric control of machine tools. Numerical control of machine
tools. Programming process of NC-machines.

™ 6691 Laboratory 1(0-2)
A machine tools laboratory course using hydraulic press to
experiment on the following topic: cutting force for sheet
metal, deep drawing and extruding, plastic forming. Experimentas
on lathe to find cutting force, surface finish, tool life, power
requirezent, speed range, production time, kind of chips‘and

L

copying method.
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T™ 6693 Workshop Practice . 4(0-13)
Advanced skill training; vhe aim is to equalize the standard

of the students coming from different institutes.’ Special
techniques needed for teaching aid production and application.
Production work, e.g. a se¢ries of teaching aids shall be
produced, that can be distributed to other technical 'schools

in the country.

™ 6694 Workshop Practice C2(0-7)

Advanced training in different fields of metal work. Training
to acquire industrial performance (speed and quality) in certain
selected fields of mechanical engineering work.

™ 6696 Laboratory 1(0-3)
Metrology laboratory (1 period): uses of various kinds of
gauges; angular, surface roughness, screw thread and gear

' measurement. '
Material testing laboratory (2 periods): temsile, impact,
bending, hardness, shearing and Erichsen cupping tests.

T™ 7421 Engineering Materials 2(2-0)
Iron carbide diagram with grey cast iron part. Grey cast iron

with pearlitic and feritic matrix., Flame hardening of grey
cast iron. Cooling examples tﬁrough the sequence of different
crystalline structures. Timethermal—Erénsformation diagram.
Application of TTT-diagram in heat treatment Application in
hardening of high speed steel. Hardening and carburizing in
salt bath, heat treatment sequences in case hardening: (car-
burizing), Nitriding. Annealing processes, grain growth in
recrystallisation, degree of derformation. Corrosion. Inter-
granular corrosion, relationsho: between microstructure and
corrosion resistance. The influence of sfress in corrosion,
passivity. Assessment of metallic coatings for corrosion
protection. Non-metallic céatings e.g. chromating and phos-
phating. Cathodic protection. '
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T™ 7433 Design of Machine Elements 2(2-0)
Reel and reel bearing. Pull and guide roller. Stretch

roller drive. Spur flang gearing. Transmission case. Frict:on

gearing. Bevel gear drive. Worm gear mechanics.

T™ 7434 Design of Machine Elements . 2(2-0) .

Tailstock. Hose pump. Air Compressor. Dosing puﬁp. Coil
winder. Punch with and without guidance plate and/or
columns. Simple follow on punch. Progressive punch with
different sequences. Bending device. Welded or casted

pipe vice.

™ 7441 Fluid Power Technology I ' 3(2-2)

Introduction to pneumatic system amnd historical background.

Machine struc*ure and operation. Motion and mechanism of
machinery. Circuit comprehension, expression and practia.
Circuit design and introduction of special components. D2sign

projects for practical applications., Study trips.

T™M 7444 Fluid Power Techmology II - 3(2-2)
Introduction to ofl hydraulic system and historical background.

Circuit comprehension, expression and practicé. Circuit
design and 1ntroductioh of special components Design projects

for practice application, Study trips.

™ 7452 Applied Thermodynamics 2(2-0)
Carnot's process for refrigeration. Pressure-enthalpy and

temperature entropy diagram of refrigerant. Reffigeration‘
cycle, condensing leoad, eﬁapotacing load, compresslon power
and flow rate. Problems o: subcooling, superheating and
pressure drop. Heat transfer. Condenser and evapirator
design; Cooling load calculation for air conditioning

roon and cold storage. Mollier diagram for air, air cooling
and heating. Air conditipning systems and their applications
e.g. air conditioning sysgem in theatres, conference rooms,
hospitals and hotels. Elg:trical circuit and.controls in air

conditiening systems.
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Automotive Technelogy L 2(2-0)

Internal combustion engine : Combustion chambers Ignition -

and combustion systems. Fuel systems. Carburettors.
Benzine injection systems. Injectiomn pumps and nozzles.

Governors.. Rotary engines Lubricating and’ cooling systems.

Automotive Technology II 2(2-0)

Transmission systems : cluteh, Fluid fly wheels and torque
convertors, Construction detials and working of planetary
gears. Automatic transmission, Brake systems. Suspension

systems . Steering systems,

Non cutting Operation 2(2-0)

Introduction to Theory of Flastic : Production processes of
polymers, Identification of plastics. Plastic jointingé
Hot gas welding. Heat plate welding. Friction welding.
Glueing. Forming of thermosettings. Forming Techniques-\

‘Forming machines. Formmaking techniques. Forming of

thermoplastics. Injection moulding. Blow moulding.

- Vaccuum moulding. .Casting of plastics. Reinforcement

of plastic. Fibreglass working.

Noncutting Operations . ' 2(2-0)

Dislocation theory and grain distortion of materials by

plastic deformation. Strain-hardening stress relief annealing.
Press operations. Design principles of cutting dies. Modern
casting process e.g. injection casting. mold casting, system

croning, lost wax precision casting.

Welding Technology I 2(2-0)

Gas welding principles. Soldering principles. Resistance
welding. Electric arc welding principles. Constructional
details of welding machines. Safety code. How to set up
welding station with necessary voltages and currents. Duty
cycle. Electrodes shrinkage effects of welding. Material
effec;s of welding. Testing of welding seams.
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Welding Techmology II 2{2-0)

Special welding processes Lnert gas welding, Tungs:wn

inert gas welding (TIG). 'Metal inert gas welding (MIG/MAG).
Submerged. Plasma. (ostestimation for welding jobs.

Sgeciai Project 3(0-7)

The student will design and construct a special project,

which should be teaching aids, lab equipment or other
instructional materials. This special project must show that
the prospéctive teacher is abl- to develop and build necessary
equipﬁent or create instruction materials for his work. A
descriptive report about the project (Thai/English) must be
delivered.

Special Project 3(0-7)
The gain 1n experience during the third semester will allow a

higher standard of the special project work during the final
semester. In case the students previous work has serious flaws,

he can produce an improved version of his original assigoment

‘using the same material as far as possible. If the project of

the previous semester meets the necessary standards and can be
fully used for its intended purpose, the student gets an
additional supplementary assignment. A descriptive report about
the-project (Thai/English) must be delivered.

Metallurgy Laboratory 1(0-3)

Metallurgy laboratory : microstructure, macrostructure,

distribution of sulphur and phosporus in steel

Machine-Tool Laboratory 1(0-2)
Laboratory course covering testing and maintenance of various
machine tools,turning, milling ,shaping,grinding ,drilling and

pressing machines.

Automotive Laboratory 1(0-2

Engine performance testing : Dwell angle. Vacuum advance.
Centifugal advance. Carburettor. Injection pump. Nozzle.
Power, Torque. Fuel consumption Exhaust gas analysis,
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Welding Laboratory , 1(0-2)

Welding laboratory : a course to cover the subject-matter

in a lecture course on welding technology.

Electrical Technology 2(2-0)

Induction. Alternator. Transformers and welding transformers.

There phase power supply systems. A.C. single and ‘three phase
induction motors. Control systems for machine toois. Electrical
safety. Semiconductors, diodes and transistor. Advanced
electrical systems in motor cars. Electrical system of

appliances such a- air conditionmers.

Electrical Laboratory 1(0-2)

Electrical laboratory : a tourse to demonstrate the principle

. of electrical technology.
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Degree Master of Science in Technical Education
M.S5.Tech.Ed.

Requirements for Admigsion

Candidates must have honours bachelor degree either in Technical
Education, Industrial Educati n, Engineering or equivalent and must work as
teachers in technical schools or institutes for at least one academic year.
Candidates who do not graduate with honours can be accepted only by specisl
approval of the Faculty Board.

The dates for application, examinations, interviews ete. will be

announced at least two months in advance.

Degree Requirements

1. A total of 50 credits must be obtaineﬂ, made up of:

l.1 Compulsory modules 24 credits
1,2 Elective modules 14 credits
1.3 Master thesis . 12 credits

2. Compulsory modules:
2.1 Educational subjects (common to all programmes)
Ed 801, Ed 802, Ed B03 or Ed 816 , Ed 804
2,2 Technical subjects
2.2.1 Electrical Technology Programme
Select 12 credits from the following modules:-
TE 801, TE 802, TE 804, TE 809,TE 811 and TE 815
2.2,2 Mechanical Technology Programme
IM 801, TM 802, TM 803, TM 804

3. Elective modules:
6 - 8 credits in Educational subjects
6 -~ 8 credits in Technical subjects
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COURSE DESCRIPTION

1. Thesis

Thésis ' 12 credits

Research in the fields of vocational-technical:education. in
Thailand.

2. Educational Subjects

Courses common to all programmes

credits (Theory-Practice)

' Educational Technology 3(3-0)

‘Syllabus analysls, achievement tests and the jinstructional

design of a complete course, including sessions of; teaching
methods, types of teaching aids (including self instructional
programs) , pre and post tests, evaluation and redesign of

instructional materials.

Supervision of Students Teaching 3(1-4)

Nature and purpose of supervision of instruction; dynamics
of supervisory behaviour; tasic concepts and patterns in
supervised student-teaching; aspects of eyaluation; grading
and marking of student-teachers.

The selectioﬁ and use of appropriate methods of teaching and

instruction,

tion urement 3(3-0)
Fundamental concepts underlying educational measurement
including; reliability; validity, normative techniques,
score interpretations, sca.ing techniques, principles of

test construction and a survey of standardized tests.

Yo cational-Technical School Administration ’ 3(2-2)
Concepts, theories and processes of vocational-technical school
administration. Educational leadership. Budgeting, book-keeping
and financial reports, requisition and purchasing of supélies,
stock control. Educational Imnstitute laws and regulations,
planning and maintenance of vocational~teachnical school, plant
and facilities. '
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Educational Psychology and Coordination 3(3-0)

Basic principles of conditioning and learning, functjonal
relationships between important variables related to rate

of acquisitibn and degree of retention, transfer effects

and related phencmena. -Coniitions affecting the acquisitions
of concepts, language, thinking, problem solving, creativity,
attitudéé and values.

Educational Research : 3(2-2)
Adaption of research technigues to problems in education,
Integration of concepts in research methodology, statistics

and measurement; rudiments of educational research design
including techniques and problems.

Curriculum Development . 3(3-0)
An analysis of curriculum theories and principles of
curriculum construction. Survey of curriculum trends, present

practices and sociological factors affecting the curriculum.
Methods of analysing an occupation for the purposes of
deternining instructional units. Development of instructional
units.

Education by Mass Media . 2(1-3)

General influence of public mass media on human development,
advertising industry, intentional education by mass media,
conditions for learning effectiveness, instructional design

for learning from printed media, cartoons. Design for a TV-adult
education program, combination of TV educational programs with
printed instructional material for individual learning.

| %

Educational Statistics 3(3-0)

The role of statistic in research. Introduction to methods of
analysing data from experiments and surveys. Statistical
concepts and models; central tendency, variability, correlatiom,
inference and selected nonparametric techniques, sampling theory,
various tests of statistical significance, the analysis of
variance and related topics.
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Economics of Education 3(3-0)
Economic aspects of edudation. Introduction to economic

development; manpower development and untilization.
Strﬁtegies for the development of human resources in
developing economics; the relationship of economic development
to education, training and manpower untilization Educational

planning.

Computer Applications in Educational Probiems © 3(2~2)

Computer oriented problems ir. school organization and

educational research, computer assisted instruction (CAIL).

Philosophy of Vocational~Tecknical Education 2(2-0)
Historical and philosophical development of vocational-technical
education in Thailend. Trends and implications. Overview of
vocational education in foreign countries with emphasis on
curriculum and programme, qualifiéations and training of -

lnstructors, administratiom, relationship between general and

vocational-technical education.

Seminar of Problems in Vocational-Technical Education 2(0-4)
in Thailand '

Review of literature and research papers that have been published
on problems in vocational-teachnical education in Thailand.
Meeting and discussion about technical education with national
experts and officials.

Supervised Professional Eggefience . 3(0-6)

Production of course materials. The design, production,
administration and evaluation of an examination paper. Personal
filing systems, Human relations. Coatribution and participating

in educational seminars or conferences.

Industrial Sociology : 3(3-0)
The factory as a social system, formal and informal lines of-
comnunication and authority. Develcpment and place of occupations

in modern life; personnel recruitment, education and careers;

personglity and work roles.
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Ed 816 Vocational Guidance 3(3-0)
Principles and practices in the guidance services, adminigtra-

tive principles and practices in organizing and implementing

the guidance services. Testing and advice on study methods,
personal financial management, scholarship opportunities, =
medical. services, vacation employment. FEducation regulation,
discipline. Career development vocational objectives, advice

on methods of approach to employers, interviewing techniques.
Labour regulaﬁions in Thailand.

The development and organization of the trade union movement in
Thailand.

Factory acts and regulatiors. An appreciation of the interaction

between school, home and cemmunity.

3. Technical Subjects
3.1 Electrical Technology Programme

TE 801 Computational Methods 3(2-3)

Introduction to numerical method:

Error analysis, power series calculation of Functions.
Solution of equations by Newton's and Raphson's method.
Bairstow's method, iterative methods, etc.

Numerical solution of systans of linear equations by Gaussian
elimination, Cramer's rule, iterative methods, etc.
Interpolation, difference. ‘

Numerical integration and numerical solution of differential
equations by the methods of Picard, Eudler, Runge and Kutta.
Applications of numerical methods to the related subiecté.

TE 802 Rotating Electrical Machines - 3(3-0)
Review of steady-state phenomena of El.AC~ and DC-Machines.
~ Generalized theory of electrical machines.

Transient operation of electrical machines.

Dynamic operation of electrical machines.

El. Machine problems, i.e. {iC-circuit, appearance of harmonics,
oscillations etc.

Operation of special designed rotating El. machines.

The designed techniques of the rgtating electrical machines.
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Power System Analysis . 3(3;0)

Short-circuit calculation.

Purpose of sC-calculation,

Three-phase, two-phase and single phase faults at generators.
Demagnetisation due to armature-reaction.

Subtransient, transient and steady-state short-circuit conditions.
Symmetrical- and unsymmetrical short-circuits.

Method of symmetrical components under consideration of various
kinds of neutral-point earthing. )

Compariéion of various methods of short-circuit calculaticn

in large interconnection networks.

At

Power Electronic Design ' 3(3-0)

Electronic circuit design for starting and speed control of

DC,AC and synchronous ﬁptors.

Excitation, rectifier and inverter.

High voltage generation with thyristor C discharging. Switching
regulator . Temperature integral regulator. Zero crossing network.
Techniques of designing the circuits will be discussed.

Non-rotating Electrical Machines (transformers) 3(3-0)

Symmetrical and ungymmetrical components in polyphase_transforme:s,
Calculation of magn. leakage reactances for different types of
windings. ‘

Harmonics in polyphase trﬁnsformers.

Transient phenomenas in tranxsformers.

Transfofmer structure and its materials, i{nsulation, heating

and load stresses.

Theories of special types of transformers.

Numerical problems of designing different types of 3-phase

transformers.

Specialized Electrical Energy Sources 3(3-0)

Study of specialized sources which convert various sources of

_energy into electric emergy. The direct emergy schemes to be

discussed are photovoltaic generatoIs, thermiomic converters,

magnetohydrod&namic generalors etc.
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High Voltage Engineering 3(3-0)
Dielectric stress and strength of gaseous—fluid-and solid

insulations.

Generation and measurement of high AC-,DC-and surge-voltages.
Calculétion of electric field of various shapes of electrodes.
Coordination of insulation in electric installations.

Various causes of transient overvoltages in electric power
systems. )

Travelling waves. Future possibilities. Highrvoltagé DC-power
transmigsion compared to thiee—phase AC-power transmission.

Computer Analysis of Power Systems 3(3-0)

Power system network representation.

Formulation of model admittance matrix for digital computer
solution.

Methods of solution using elimination, matrix inversion and
iterative techniques.

Acceleration and convergencé.

Transient stability analysis using step-by-step and numerical
integration methods.

Comparison of digital compuler and network analyser solutions

for power system problems.

Computer Technology 3(3-0)

Digital computer organizatioa.
principles of operation of central proé¢essing unit and

. peripheral equipnments.

Time-sharing and on-line real-time computer systems.
Programming languages.
System programming.
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State Variables Approach to Control Systems 3(3-0)

State variable approach applied to the analysis and synthesis
of both continous and discrete linear systems:
~ Simulation diagrams, .

transfer function matrices,

- matrix representations of linear state equations,
- the state transition matrix,
controllability, observability and stability,

contro sys.em de ign,

Introduction to optimization,

Semiconductor Device Theorv and Technology 3(3-0)
Semiconductor physiecs; Theory and basic

technology of p~n junction diode devices,

bipolar transistor and ot..e. multi-junction devices.

Introduction to surfaec state phemomenon

Theory of selected su face effect, opto elecironic,
and bulk effect devices. 7The concept and basic
technology of integrated devices.

Advanced Electromagnetic Theory ) - 3(3-0)

Physical interpretatisn of yradient divergence and curl as
applied to eiectromagnetic fields.

Maxwell' equations and the‘r applicatioms.

Plane electrcomagnetic waves: equations and propagation.

Poynting vector. Transmission theory.

_ Transmission line and wave guides.

Global Communication 3(3-0)

Switching techmiques,

Transmissiou technology, frequency-division mnltiplex and
tlme-division multiplex.

Radio communication system {n IF,,MF, F, VHF and UHF bands.
Microwave technigques.

Satellite communication systems.

Optical transmission systems.
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Design of Instructional Hardware 3(2-2)

Planning, design and implement of efficient and effeccive
learning systems.

Evaluation of existing educational hardware.

Design.of instructional and laboratory equipment and special
consideration of low costs and mass production aspects.
Calculation of production period and price-using the network
analysis.

Design of teaching aids in accordaace with the syllabus.

Electronics Instruments 3(3-0)

Design principles and circuif analysis of morderm
oscilloscopes, recorders, bridges, digital multimeters,
converters, counters, fluxmeters with hall-pick-up, sin and
square wave generators.

Inter ference, shielding, grounding and noise sources.
Bandwidth, drift, noise and gain problem in various electronic
instruments and their solutiouns,

Testing and calibrating methods for electronic equipment.

Switching Theory 3(3-0)

Seqential circuits, Mealy and Moore Model, synchronous and
asynchronous behavior, complete and incomplete machines,

state minimization and state assigmment procedures.

Operational Methematics 3(3-0)

Operation rules and applicat:ions of Laplace transforms to
solution of inftial and boundary value problems in
differential equations; and evaluation of Cauchy integrals.
Fourier transform. '

Singularity functions as diistributions.

Transforms of singularity functions.

One-sided and two-sided Laplace transforms.

Relation of Fourier and Laplace transform.
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3.2 Mechanical Technology Programme

TM 801 Mathematics in Engineering 3(3-0)

Vectors and scalars, laws of vector algebra, unit vectors,

components of vectors, scalar product and the equation of

a plane, vector product and triple product, ordinary
derivatives of vectors, space curves, gradient, divergénce
and curl, ordinary integrals of vectors, line and surface
intergralsg, volume intérgrais, intergral theorems, Fouriler
series, matrices, differentiation under an intergral sign,
gamma and beta functions and applications.

Laplace transforms with applications in solving differential
equations.

Legendre's equations, Bessel equation, simple partial differential
equations and boundary value problems, system of ordinary °
differential equations and applications.

™ 802 Thermodynamics 3(3-0)

Thermodynamic systems and control volumes.

First law of Thermodynamics for steady state and unsteady
state -

Second law of Thermodynamics. Reversibility,
irreversibility and availability. Absolute temperatule
scale, entropy, principle of entropy increase.

Second law of Thermodynamics for control volumes.

Vapour power cycles: Rankine, reheat, regenerative
supercritical and binary cycles. '

Ideal gas mixtures, air-vapour mixtures and their
Thermodynamics properties.
" Application of laws of Thermodynamics to. gaseous mixtures.
Phychrometry.

Chemical reactions of combustion process, analysis of
products of combustion. Basic flow equation.

Equations of states.

Thermodynamic relationships.

Basic heat transfer.

Heat exchangers.
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Fluid Mechanics 3(3-0)

Dimensional analysis and physical similarity; Concept

of laminar and turbulent flow, qualitative descriptiecn,

nature of the mathematical prcblem, methods of analysis;

Two-dimensional flow; principal features of ideal fluid

theory including equations of motion and continuity in. '

three dimensions; Analysis of local fluid motion, tramslation,
rotation, distortion, vorticity, stream functien, potential
function; The Navier-Stokes equatioﬂé; Boundary layer theory;

Analysis of boundary layer flows, similar solutioms, approximate
solutions. ‘

Analysis of steady one-dimens:onal and multi-dimensional

compressible flow.

Mechanics of Materials S 3(3-0)

Review of two dimensional stress system.

Analysis =f stress and strain in three dimensions.
Mohr's diagram for triaxial stress and strain.

Elastic strain and strain energies in three dimensions.
Theories of elastic failure, creep and brittle fracture.

Elasticity theory and applicaiions.

Experimental Stress Analysis 3(3-0)

Electrical strain gauges, mechanical, pneumatic and optical
measuring devices, stress probing, stress freezing.
Principles of photo-elasticity, moire methods,oblique
incidence and scattered light method.

Brittle lacquer technique.

Mechanical Metallurgy 3(3-0)

Crystal plasticity, slip lattice rotation, deformation
of poly-crystalline aggregates, dislocations.
Deformation modes in hot rolling, forces in-strip and
section rolling, extrusion characteristics, shape

correction, steel hardenability.
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™ 807 Polymer Engineering 3(3-0)

Molecular structure, crystallization and orieantation,

plasticizers and fillers, test methods for mechanical

properties, time-dependent phenomena, theory of visco-
elasticity, effect of temperature creep and relaxation,
properties of fihres modes of combinations of fibres

and resins.

™ 808 Lubrication 3(3-0)
Viscosity, temperature and pressure effecting viscosity
during pumping, converging wedge, thermal and elastic
distortion of grooved bearirgs, computation of Length/
Diameter and optimum clearance, porous bearings, hydrostatic
squeeze, bearing materials, film effects, choice of

additives.

™ 809 Turbo=-machinery 3(3=-0)
Types of gas turbine cycles, effect on performance of

pressure ratic and inlet temperature, economizers, heat
exchanger, reheating,

Steam cycles and cycle analysis.

Two phase flow and boiling heat tranmsfer.

Steam turbines, condenser and cooling arrangements, design

procedures, hydro-electric power.

TM 810 Power Plant Performance . 3(3-0)

Deviations from ideal processes.

Prediction of engine output by computation.

Complex cycles.

Critical factors in the application of different types of
engines for power generation.

Case studies of applications for which such factors as
space-requirements, load factor, noise, freedom from

pollution, speed governing, etc., are of special importance.
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™ 811 Fluid-Power Comtrol and Fluid Logic 3(3-0)
Advanced hydraulic and pneumatic control system, design

and application of components with fluid control systems
Circuit equations with fluid logic elements, synthesis
of fluid logic systems.

T™ 812 Design of Instructional Hardware H2=2)

Planning, design and implement of efficient and effec: ive learning
systems. Evaluation of existing educational hardware. Design

of instruc ional and laboratory equipment and special considera=-
tion of low costs and mass production aspect.. Calculation of
production period and price-using the network analysis. Design

of teaching aids irn accordance with the syllabus.

TM 813 Design for Production 3(3-0)
Product requirements, quality, reliability, simplification.

Case studies in which comparative p-oduction methods will
be considered in the field of cutting and non-cutting
processes, application of new manufacturing methods,

solucion of realistic low-cost design problems.

™ 814 Production Processes 3(3-0)
Production planning, equipment balancing, batch scheduling,

methods-time measurement, networking, multi-machine
supervision interference problems, assembly line balencing,
influence of automatic machines, components of Numerical

Control machining centres.

™ 815 Machine Tool Design 3(3-0)
Spindle design for lathe, drilling machine and milling

machine tables and guides, chucking devices, gear drive
design, analysis of present rachine tool drives.

Design of frames and bodies for high rigidity and of machine
units apnd machine tools for school workshops. '



TM 816
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Metrology-Quality Control ' 3(3-0)

Principles of agsembling and fitting, shape defomations,

fit quality selection, electric and pneumatic devices for
line, flatness, sSquareness, roundness, alignment, roughness;
thread and gear peasurement N WASS production. '

Samp ing techniques for quality control, statistical concepts
of probability, accuracy of various production processes,

impact of wear expectations.
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