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04-033-703 qmnwammﬁmnasmfnqq 3(3-0-6)
Advanced Engineering Thermodynamics

04-033-704 wasmaaFved InaiFadiiuan 3(3-0-6)
Computational Fluid Dynamics

04-033-705 szUUved lvaduduaznsniungu 3(3-0-6)
Fluid Power Systems and Controls

04-033-706 WaAFaANIVDIN1Y 3(3-0-6)
Gas Dynamics

04-033-707 MsanamaNuseu Taenisiii 3(3-0-6)
Conductive Heat Transfer

04-033-708 MIFDIBNANNTOU TABNITH 3(3-0-6)
Convective Heat Transfer

04-033-709 MItomANNTau laen1suHS A 3(3-0-6)

Radiative Heat Transfer
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Boiling Heat Transfer and Two-Phase Flow
miaaﬂuumsuumm%’amfu (A
Advanced Thermal System Design
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Advanced Refrigeration and Air Conditioning
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Energy Resources and Technology
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Synthetic Fuels
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Fuel Briquetting Technology
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Gasification Technology
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Energy Conversion
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Energy Engineering Economics
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Energy Conservation and Management
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Renewable Energy Resources
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Solar Energy
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Photovoltaic Energy Conversion
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Electrical Energy Production and Utilization
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Modeling and Simulation of Energy Systems

@3) naudnnamansilszgndiasmsoaniu

04-035-701 namanivesveaf g 3(3-0-6)
Advanced Mechanics of Solids
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Advanced Dynamics
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Advanced Mechanical Vibrations
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Theory of Elasticity
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Mechanical System Optimization

04-035-706 NAFIAAIVBIANUAWALNITUANTR 3(3-0-6)
Mechanics of Fatigue and Fracture
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Theory of Plasticity

04-035-708 ngufvewrunazildondmiuisnsinioina 3(3-0-6)
Theory of Plates and Shells for Mechanical Engineers
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Finite Element Method for Mechanical Engineers
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Automatic Control Theory
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Process Control Instrumentation
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Digital Control

maTuTagon Tulia
Automation Technology
HUBUAGARINATTY
Industrial Robotics
msauRuuUAITazIUl A7 14
Robust and Adaptive Control
ITUVOINTUL

Intelligence System
TTUUAIUNALReNTIINDS

Computer-Controlled System
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Theory of Agricultural Machinery Design
wamansaudmiums lomTondy
HazMInsnuAl

Soil Dynamics in Tillage and Traction
InSoasnsnaf U@y

Harvesting Machinery
matamsnagouuazlsziiung
nSoednInaInLAg

Testing and Evaluation Techniques of
Agricultural Machinery
N1sAMsIASBsnTNAIAYAST
Agricultural Machinery Management
AuTANINININTINVBATAQNYAT
Engineering Properties of Agricultural Materials
maluTadmsulssUndanamsinyas

Technology of Agricultural Product Processing
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adiamansiugadmivinansiniona
Advance Mathematics for Mechanical Engineering
dumnndmsuiansiadeana

Seminar for Mechanical Engineers

I udeMRWIZAIV 1

Elective course 1

I udenmmIZAIN 2

Elective course 2

33U
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Thesis

T UROARMIZAT 3
Elective course 3
IFudDARMIZAIU 4
Elective course 4
TudeARMIZAIN 5
Elective course 5
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Advanced Mathematics for Engineers
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Reviews of ordinary differential equations (ODEs); Laplace transform and
Fourier transform; matrix theory and linear algebra; systems of ODEs; nonlinear
ODEs; partial differential equations: wave equations, heat equations, Laplacian
equation, Dirichlet problem, and Poisson integral formula; vector differential and
integral calculus; holomorphic and meromorphic functions of one complex
variable; Concepts of finite differences, one-dimensional steady-state problems,
two-dimensional steady-state problems, one-dimensional transient problems;
matrix representation; methods of solution: Gaussian method; Gauss-Seidel
method; Euler method; Crank-Nicolson method; Implicit method; numerical

stability, advanced problems, case studies : Heat Transfer and Fluid Mechanics.
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Seminar for Mechanical Engineers
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Report and discussion of topics related to mechanical engineering with

international research papers.

wamansvedlnaduga 3(3-0-6)
Advanced Fluid Dynamics
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Vectors and Cartesian tensors, development and applications of control volume
forms of mass, momentum and energy conservation laws, differential forms of
the constitutive laws in Eulerian and Lagrangian coordinates, Navier-Stokes
equations, boundary layer flow and flow in pipes, incompressible potential and

turbulent flow, one and two-dimensional compressible flow and introduction to

non-Newtonian fluids.



04-033-702

04-033-703

24

mIesileTauazmsia 3(3-0-6)
Measurement and Instrumentation
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Analysis of experimental data, basic electrical measurements and sensing
devices, mechanical measurement : displacement and area; pressure; rate;
temperature; thermal and transport-property; force, torque, and strain; motion
and vibration, thermal and nuclear-radiation measurements, air-pollution
sampling and measurement, data acquisition and processing, report writing and

presentation, design of experiments,

day )
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Advanced Engineering Thermodynamics
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Reviews of the first and the second laws of thermodynamics, availability
analysis, equations of ‘state and thermodynamic properties, the third law of
thermodynamics, single-phase systems, multiphase systems, chemically reactive

systems, thermodynamic optimization, elementary of statistical thermodynamics.

B

—, {

'w;snl‘i"“"”“” \
JOCUMENT CENTER |




04-033-704

04-033-705

25

d a o
wamansved M amuIn 3(3-0-6)
Computational Fluid Dynamics
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Concepts of computational fluid dynamics (CFD); governing equations of fluid
dynamics, mathematical behavior and discretization of these governing
equations; algorithms for the solution of a system of equations; convergence,

consistency, errors, and stability analysed; case studies.

szupveslnadumduazmsaiugu 3(3-0-6)
Fluid Power Systems and Controls
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doulumedv : -
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Hydraulic fluid properties, fluid dynamics, utilization of fluid power systems,
dynamic analysis and evaluation of pumps, motors, valves, and other fluid

components, steady-state; transient response analysis and control of fluid power

systems.
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Gas Dynamics
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Reviews of basic principles in thermodynamics related to compressible flow,
internal flow with friction and heat transfer, acoustics and wave motions, oblique
shocks and expansion waves, two-dimensional subsonic and supersonic flows,

holograph transformations, linearized theory of thin airfoils, and the method of

characteristics.
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Conductive Heat Transfer
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Fundamentals of heat conduction in isotropic and anisotropic solids; methods of
solution to steédy and transient heat conduction problems in one, two, and three
dimensions; internal heat sources; periodic flow of heat; problems involving

phase change; approximate analytical techniques.
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Convective Heat Transfer

& a
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Convective heat and mass-transfer principles, including boundary-layer
phenomena in laminar and turbulent flows; internal flows; heat transfer in high-

velocity flow; numerical methods.
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Radiative Heat Transfer
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Derivation of black body radiation laws; grey body and non-grey analysis;
radiant properties of materials, radiant transport analysis, specular-diffuse
networks; radiation in nonparticipating media and participating media, thermal

radiation measurements, analytical and numerical solutions
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04-033-710  mssamanudeulumsifeauazmslnanuy 3(3-0-6)
ARITOIU
Boiling Heat Transfer and Two-Phase Flow
& &
Rev ey : -
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A
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Introduction to regimes of boiling and two-phase flows, pool boiling heat
transfer and correlations, pool boiling crisis, flow patterns and two-phase flow
modeling, pressure drop in two-phase flows, flow boiling heat transfer and

correlations and flow boiling crisis.
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Advanced Thermal System Design
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a a 9/ aq v 9
AIBDALUULIHIIAINTTY ﬂ‘]ﬁ'E]f]ﬂLlUU'ﬁ&’UIJﬂ'J13J5E]UﬂGl“IfQ"IuI1ﬂ 17
=Y o' ) ar o
Usziiumamaussygmanidninssudmiumsesnuuy mssiane gilnsal
TINﬂTHJ‘SJyE)N ﬂ']iﬁ']ﬁﬂ\‘lﬂ'g?tf‘ﬁ?ﬁ‘lmdizﬂU'}‘]Nﬂ']']ll%"i]u ﬂ']'iH']ﬁ']ﬁlHU']:.’ﬁ?jﬂ
- o 4 a a
'J%ﬂTiﬁlll‘H']ﬂ']ﬂﬂlf ﬂ'ﬁi‘ﬂ'ﬂlﬂ'ﬂll!'ﬂ]_]waﬂ"]ﬁﬂ‘i HUULTUINDUA llﬁL’Ll'lJ']JL‘HQLﬁy
UATAAHMIUTZTUUANNT DU ATTIANYT
Engineering design, workable thermal system design, economics evaluation for
designing, modeling thermal equipment, thermal system simulation,
optimization, search method, dynamic, geometric, and linear programming for

thermal systems, case studies.
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Advanced Refrigeration and Air Conditioning
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Low temperature refrigeration, refrigeration system studies, industrial
applications of refrigeration, air conditioning system and building thermal
environmental influences on air conditicning design, ventilation, direct contact,
transfer processes between moist air and water, flow in ducts and an unconfined
space, automatic control, testing, adjusting and balancing, economic factors in air

conditioning, noise and vibration control.
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Combustion
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Properties of fuels such as gas fuel, liquid oil and solid fuel; Combustion
stoichiometry analysis, chemistry of combustion, physics of combustion,
premixed and diffusion flame, laminar and turbulence flame; stabilization of

combustion, pollutants emission and control.
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Transport Phenomena
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Laminar and turbulence flow, Newtonian viscosity, Momentum transport,
velocity distribution in momentum equation, energy transport, temperature
distribution in energy equation, mass transport, concentration distribution in

mass equation,
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Thermal Transfer Processes in Drying
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Simultaneous heat and mass transfer in porous media, thermophysical properties
of grains, grain drying theory, thin layer drying and deep-bed drying, analysis of
fixed-bed and moving bed drying, dryer types, solar drying, energy recovery,

modelling and simulation of drying systems.
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Energy Resources and Technology
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Finite nature of most fuels, forms of energy, world energy resources: petroleum;
natural gas; coal; nuclear; solar; wind; hydro; biomass, fuel production and
processing, economic; technical; political and environmental considerations,
technologies for energy production: processing; conversion and use, energy

recovery and recycling processes, disposal of waste.
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Synthetic Fuels
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Introduction to synthetic fuels, chemical and physical fundamentals, conversion
fundamentals, gasification technologies, liquefaction technologies, biomass

conversion.
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Fuel Briquetting Technology
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Introduction to fuel briquetting technology, chemical and physical fundamentals,
conversion fundamentals, briquetting equipments, carbonization technology, coal

briquetting technology, biomass briquetting technology.
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Gasification Technology
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Introduction to gasification technology, gasifier types, chemical and physical
fundamentals, gasification conversion fundamentals, basic design of gasifiers,
producer gas composition, tars and contaminants in producer gas, producer gas

utilization.
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Energy Conversion
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Forms of energy and their interrelationships, classification of power plant,
practical cycles for power plant, limits of cycle efficiency, reversibility and
availability, effects of variables on efficiency, comparison of steam; gas turbine
and internal combustion engine plant, fuel consumption characteristics, fuel
quality requirement, emissions, psychrometry, refrigeration: heat pumps and air

conditioning, selection of plants for given applications: economic; technical;

resource use; and environmental factors.
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Energy Engineering Economics
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Time value of money, discount cash flow analysis, project appraisal; criteria;

methodology and problems, cost-benefit analysis; rational; methodology and

problems and case studies.
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Energy Conservation and Management
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Roles of the energy managers, principles of energy conservation, energy auditing
and costing, controlling and planning, energy measurement, primary fuels,
industrial and commercial air conditioning, electricity, transport energy,

renewable energy resources in industry, applications of availability analysis to

energy system, assessment of energy systems, case studies.
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Renewable Energy Resources
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Renewable energy resources; solar energy; wind energy; biomass; hydropower;
geothermal energy; tidal power; with special references to Thailand, availability
and distribution of regional resources, development of technologies for use and

conversion of renewable energy, technical and economic feasibility.
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Solar Energy
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Nature of solar radiation, measurement and interpretation of local solar radiation
data; theories of flat plate collectors and focusing collectors, thermal storage,

system analysis and optimization of thermal solar systems, and applications of

solar energy.
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Photovoltaic Energy Conversion
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Physics of semi-conductor P-N junction device, solar cells; characteristics;

materials and technology, applications of solar cells, dimensioning and economic

considerations and case studies.
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Electrical Energy Production and Utilization
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Electricity generation, electrical distribution and equipment, application of
thermodynamics to the analysis of electromagnetic circuits; transformers;

motors; generators; furnaces, electrical tariff, load and demand management,

efficiency and potential for conservation.
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Modeling and Simulation of Energy Systems
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Equation fitting for characteristics of energy equipment, modelling of energy
equipment, compact heat exchangers, system simulation, search methods, design
optimization of energy systems, computer application in modelling and

simulation of energy systems.
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Advanced Mechanics of Solids
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Analyses of stress and strain for two and three dimensional problems,
generalized Hooke’s law, introduction to elasticity, energy method, elastic
instability, yielding criteria and introduction to plasticity.
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Advanced Dynamics
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Kinematics of particles and rigid bodies, dynamics of particles, systems of
particles and rigid bodies, variable mass problems, Lagrange’s equation,

Hamilton’s principle and variational methods and applications to vibration
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Advanced Mechanical Vibrations
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Reviews of mechanical vibration for various systems, variational principles,
D’Alembert’s principle, Hamilton’s extended principle, principle of virtual work,
Lagrangian equations, generalized coordinates and forces, mathematical models
for continuous systems, natural frequencies of vibration, mathematical models
for multi-degree-of-freedom (MDOF) systems, design of mechanical
components subjected to dynamic loads and vibration analysis using finite

element method.
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Theory of Elasticity
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Introduction to theories of elasticity, plane stress and plane strain, stress
functions, two—dimentional problems in rectangular and polar coordinates,
introduction to complex stress function, introduction to analyses of stress and

strain in three dimensions, bending of bars and bar torsion problems.




04-035-705

04-035-706

39

MIMIANHNIZaNTIgAYDITZULMaNG 3(3-0-6)
Mechanical System Optimization
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Introduction to multidisciplinary design optimization, overview of optimization,
gradient-based unconstrained and constrained optimization methods, sensitivity

analysis, evolutionary algorithms, implementation of optimization methods to

mechanical system design, up-to-date development.
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Mechanics of Fatigue and Fracture
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Introduction to basic problems and concepts in mechanics of fatigue and fracture,
stress analysis for members with cracks, elastic crack-tip stress-field, stress
intensity factors and crack-tip plastic zones, energy principle, crack opening
displacement criteria, determination of stress intensity factors, fatigue crack

initiation and propagation, elastic-plastic fracture mechanics, fracture mechanic

design, case studies.
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Theory of Plasticity
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Reviews of stress and strain tensors, elastic stress-strain relations, foundations of
plasticity, criteria for yielding and plastic stress-strain relations, slip-line field

theory and its applications.
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Theory of Plates and Shells for Mechanical Engineers
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Introduction to plate bending theory and rectangular plate analysis, thermal
stresses in plates, circular analysis, bending stresses in shells, applications to
pipes; tanks and pressure vessels, cylindrical shells under general loads, elastic

stability of shells.
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Finite Element Method for Mechanical Engineers
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Introduction to finite element methods, one-dimensional problems, linear static
analyses, two-dimensional problems, FE modelling and solution techniques,

three-dimensional problems, application of finite element in solid mechanics;

fluid mechanics; thermal analysis; structural vibration and dynamics.
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Automatic Control Theory
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Feedback control systems. Modeling, stability, and systems specifications. Root

locus, Nyquist, and Bode methods of analysis and design, State-Space Control

Theory, Optimal control.
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Process Control Instrumentation
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Sensing principle; manipulation, transmission, and recording of sensing data;

electrical actuators; pneumatic and hydraulic actuators; sensor and actuator

design.
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Digital Control
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Methods for analysis and design of discrete-time control systems. Applications
of the sampling theorem, z-transforms, difference equations, discrete fourier
transforms. state-space techniques of digital control system design, z-plane

stability, frequency response.
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Automation Technology
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Principles of automation technology, programmable logic controllers (PLC),

digital communication, feedback control, man-machine communication.
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Industrial Robotics
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Spatial rigid-body transformations; forward and inverse kinematics; manipulator
kinematics; trajectory planning; manipulator dynamics and control; applications

from industrial robotic manipulators.
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Robust and Adaptive Control
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System identification, linear quadratic control, robust control, adaptive control,

other topics.
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Intelligence System
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Introduction to intelligence system, neural networks theory; Fuzzy set theory;

genetic algorithm; neuro control; Fuzzy control.

04-036-708 _  STUUAILANMIBADNTUNDS 3(3-0-6)
Computer-Controlled System
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Fundamentals and principles of interfacing computers to experiments for data
acquisition and control of the experiment, C programming, electronic data
acquisition, interfacing to low-level and "black box" hardware, and case studies

of computer-controlled experiments.
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Theory of Agricultural Machinery Design
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Agricultural machinery designs, the relationship of soil, crop and machinery,
mechanism and functions of agricultural machinery, requirement and constrain

analysis for designs, and designs of implement and farm machinery projects.
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Soil Dynamics in Tillage and Traction
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Behaviors of soil mechanics, dynamic properties of soil, soil dynamic property

evaluation, soil compaction, and traction theories.
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Harvesting Machinery
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The principles of cutting agricultural materials, striping, threshing, separating,

cleaning, testing and analysis of harvester and combine harvester’s performance,

specific harvester.
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Testing and Evaluation Techniques of Agricultural Machinery
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Testing and evaluation for agricultural machinery efficiency before and after
harvesting, preparation for testing, planning for testing, measurement of physical
properties of soil and crop in the field, variables and parameters for evaluation of
agricultural machinery efficiency, instrumental application for testing, statistical

methods for data analysis, and comparison of experimental results data.

04-037-705  MISVANISIATBATNINAINYAS 3(3-0-6)
Agricultural Machinery Management
& a
o lusedn ; -

a sy Y A a 4w v
ﬂ'l‘J"JLﬂ';T'IL‘Hﬂ'HV‘IH‘INﬂ']’ﬂ‘lﬂﬂ‘it”]\ﬁ]ﬂ‘iﬂmﬂklﬂ‘f ﬂ']';T'Jtﬂ‘i'lei]‘ﬂﬂllﬂucluﬂ']'ial‘h'

a ]
'

11U ﬂ']ﬁ'lﬁﬁﬂﬂ‘l.lu'lﬂlﬂ?'ﬂﬁiTﬂ'i'ﬂf!!.ﬂBﬂi ﬂ'I‘J'fjlﬂ5131’{ﬂ13ﬁ101u‘lﬂ)\uﬂ?ﬂ~1§’ﬂ‘iﬂﬂ
nyasiidonldludszma uaznsdidnuuntosininainuas o141y
Uszims

Cost analysis and breakeven point, sizing, analysis of agricultural machinery

performance in Thailand and a case study on domestic agricultural machinery.
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Engineering Properties of Agricultural Materials
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Mechanical, rheological, thermal, electrical and optical properties of agricultural
materials in relation to process engineering, storage and transportation of

agricultural materials.
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Technology of Agricultural Product Processing
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Principles of agricultural product processing, process in agricultural industry; for
example, evaporation, drying, distillation, extraction, heat treatment,
refrigeration, membrane separation, centrifugal separation, and filtration, etc.
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Presentaion and discussion on current interesting topic in mechanical engineering

with international research papers; Research and advanced thesis writing on

selected topics in Mechanical Engineering.
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Research and thesis writing on selected topics in Mechanical Engineering.
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