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Mathematical Methods in Engineering
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Methods of solution of first and second order ordinary differential equations; Laplace transforms, series
solutions; methods of solution of first and second order partial differential equations; separation of variables and Fourier
series; Fourier transforms; matrices; vector differential calculus; complex analysis; applications of mathematics to

problems in engineering
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Seminar and Industrial Research Training in Ph.D. Mechanical Engineering
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Industrial site visit in local area; data searching seeking and joint research with industrial part; participation
and industrial in house training; understanding in intellectual property from research work and technology transfer;

organizing for internal conference in the department; attending and training on incubation of entrepreneur
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Research Methodology
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Definition, research objectives, scope of research, defining problems, literature review, research gap analysis,

identify the enhanced research problem, research method; statistical method for research, analysis, synthesis and

interpretation of data; research presentation; research proposal and report writing; ethics in research
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Finite Difference and Finite Volume Method
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Fundamentals of finite difference and finite volume methods; partial differential equation (PDE) for solving

the problems; the method for solving solutions of fluid dynamics; solid mechanics and thermal problems; the basic of

using computer program
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Finite Element Method
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Theoretical and conceptual basis for the finite element method; finite element formulation using various
techniques; direct approach, method of weighted residual and variational approaches; application to stress deformation
problems; types of nonlinearities solid mechanics; methods of solving a nonlinear system of equations, solution steps of

nonlinear finite element analysis ; introduction to finite element software
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Programming of System Modeling and Simulation
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Programming for state-determination of multi-domain system state; using software for modeling of electrical,

mechanical, mechatronics, and thermal energy domains, and emphasis on multi-domain interaction
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Advanced Mechanical Vibrations
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Prerequisite: Related subject to mechanical vibrations in bachelor program
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Theory of small oscillations of discrete or discretized systems of high dimensional; formulation of equations of
motion using Lagrange's equation and influence coefficients; natural frequencies and modes; numerical methods; free
vibrations and forced vibration characteristics; assembly of large systems from subsystems concepts by impedance
techniques; Theory of small oscillations of continuous systems; Love's equations for thin shells
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Advanced Mechanics of Materials
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Prerequisite: Related subject to mechanics of Material in bachelor program
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Plane stress and plane strain on two-dimensional and three-dimensional problems; stress wave propagation in
elastic solid media; applications of plasticity theory to metal forming and removal; three-dimension theories of failure;

energy approach analysis of fracture mechanics; stress field in the vicinity of crack tip; crack tip plastic zone; Fatigue

fracture; design components against fracture; stresses in plate and shell
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Mechanics of Composite Materials

a

a a ' a 4 o 7o o A
TNRITUTIUNDU: ’Hﬂ!ﬂﬂ]ﬂllﬂa?f']ﬁ@]ﬁ?ﬁﬂGLUi%ﬂllﬂiiyiUu'lﬁi
Prerequisite: Related subject to mechanics of material in bachelor program
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Properties and mechanics of fibrous laminated composites; classical lamination theory; micromechanics,

stiffness and strength; fabrication and testing; thermal stresses; design, analysis, and computerized implementation

nauIMgurnamanuazved lua
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216631 mstieTouaruFouduge 3((3)-0-6)
Advanced Heat Transfer
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Prerequisite: Related subject to heat transfer in bachelor program
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Boundary value problems and Fourier’s series; separation of variables method for heat conduction; solution of
heat equation for semi-infinite and infinite domains; use of duhamel theorem; use of Green’s function; use of Laplace
transform; fluid flow and boundary-layer theory; the transport of heat in fluid flow; free and forced convection in laminar
and turbulent flow; internal and external flow; condensation and boiling heat transfer; heat exchanger design; thermal
radiation laws; characteristics of black and real bodies; energy exchange concepts and geometric factors; energy exchange
in gray enclosures without gases; nongray of non-diffuse system analysis; energy transfer in absorbing and emitting
media; radiation equipment; numerical method
216-632  faiumasiazmiszgngd 3((3)-0-6)

Gas Turbine and Application

~
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Prerequisite: Related subject to thermodynamics in bachelor program
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Principles of thermodynamics, fluid dynamics utilized in analyses and designs of gas-turbine cycles; components

and systems for power plant; automotive and aircraft applications
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Heat Transfer Enhancement
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Prerequisite: Related subject to heat transfer in bachelor program
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Introduction to heat transfer enhancement; active and passive heat transfer enhancement techniques; general
concepts and definitions for heat transfer; hydrodynamic and thermal boundary layers; laminar and turbulent flow in pipes
and channels; pressure drop; friction factor; heat transfer coefficient in pipes; experimental method for heat transfer

enhancement in pipes; experimental set-up; measurement of temperature and pressure; data and data processing;

determination of overall heat transfer enhancement ratio; performance criterion
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Advanced Fluid Mechanics
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Prerequisite: Related subject to fluid mechanics in bachelor program
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henomena of shear flows, jets, wakes and separated flows, Wall-bounded and confined flows, fundamental of

flow control, Passive and active flow control, applications for flow control, introduction to multiphase flows, reacting

flows and vortex flows, vehicle aerodynamics, noise, turbomachinery flows, micro-nano fluid flows
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Advanced Computational Fluid Dynamics
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Modeling for 2-dimensional and 3-dimensional problems, grid quality; turbulence model and measurement;
effectiveness factor for divergence of solutions; steady flow and unsteady flow, compressible flow, multiphase flow, user

defined function (UDF); movable and flexible grid problems, turbulent flow problems, combustion problems

a J a J
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Aerosol Science and Engineering
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Fundamentals of aerosol science; elementary particle mechanics; Brownian motion and diffusion; evaporation

and condensation; coagulation; filtration using cyclone and fiber filter

a I
216-637  AAINTIUMSI WMaveadn 3((3)-0-6)
Jet Flow Engineering
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Fundamental of jet flow; free jet flow; wall jet flow; jet flow attached on wall; stability of jet flow; oscillation

in jet flow; mixing in jet flow and flow control; application of mixing and diffusion in free jet flow; application of
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impinging jet; high speed jet flow; two-phase jet flows; experimental and numerical studies of jet flow; introduction to

engineering applications

AGUINNAITY

216-641  M3TaMINaIIUueIAs 3((3)-0-6)

Energy Management in Buildings
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Comfort cooling and psychrometry; air quality and air change building utility, facility and energy requirement;
building energy load and thermal dynamics; solar heat gain and shading; measurement and control of energy; instrument-

tation for measurement and control

216-642  msvamInasuvesgaamnisnuninld 3((3)-0-6)

Industrial Energy Management in Southern Region
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Analysis of energy costs per unit of products; management for energy saving per unit of products; energy
analysis and management in rubber industry: rubber sheets, rubber blocks and rubber products; energy analysis and
management in seafood industry: processing, freezing and heating; energy analysis and management in palm oil

extraction industry; adding value for waste from palm oil extraction

216-643  WaIUINFIMIAUazMIls gl 3((3)-0-6)
Energy from Biomass and Conversion
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Potential of biomass as an energy source; biomass resource, biomass production, forms of biomass and
problems in recovering of biomass; thermal conversion; direct combustion, gasification, pyrolysis, large scale power
production from biomass; biological conversion; anaerobic digestion, ethanol production and industrial biogas production

and pollution control; plant-derived oil as an energy source; operation of gas turbine on biomass fuels
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Advanced Combustion
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Physical and chemical aspects of basic combustion phenomena; classification of flames; measurement of
laminar flame speed; factors influencing burning velocity; theory of flame propagation; flammability; chemical aspects;
chemical equilibrium; chain reactions; calculation and measurement of flame temperature; diffusion flames; fuels;

atomization and evaporation of liquid fuels; theories of ignition, stability and combustion efficiency, Programming to

simulate chemical reaction of combustion

216-645 aﬁ]ﬂiillﬂﬁi)“uuﬁ@ 3((3)-0-6)
Drying Engineering
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Theory of drying; moisture in gases and solids; moisture isotherm; correlation of moisture-equilibrium data;
characteristic drying curve; critical-point curve; drying of agricultural products by heated air; heat and mass balances in

batch and continuous drying process; types of dryer, enhancement techniques for performance and efficiency of dryers;

energy optimization in drying
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216-646  LFDUNAIBINN 3((3)-0-6)
Biofuel
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Thailand alternative energy situation and energy problems; history of vegetable oil-based diesel fuels; types of
biofuels: biodiesel, ethanol, gasohol, diesohol, pyrolysis oil; application of biofuel production; analysis of fuel properties;

basics of diesel engines and diesel fuels; exhaust emissions
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216-647 AINTTUNNAUNAIIU 3((3)-0-6)
Energy Storage Engineering
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Principles of energy storage; heat storage; media of heat storage; electrical energy storage; fuel cell; energy

losses during storage; design of heat storage; applications

naNAMRUIUALATEUUSR TuITA
216-651  WANINGIMTHUOUA 3((3)-0-6)
Principles of Robotics
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History and applications of robots; robot configurations; spatial descriptions and transformations of objects in
three-dimensional space; forward and inverse manipulator kinematics; task and trajectory planning; simulation and off-

line programming

216-652  MIAILANHUOUA 3((3)-0-6)

Robot Control
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Prerequisite: Related subject to principles of robotics

Wﬁ?ﬂﬁ@]gLLaSﬂ"Iiﬂ’J‘UﬂiJﬂ']i‘ﬁN'IU"U0\31’51!81!(5{LNVI%ﬂ“]?,i]'IIﬂL‘l‘jElu“ll@iﬂ’]"IiJLdﬁ"JLLagllixulll‘]Jﬁa@fj’
ANUANNUTUIA NI AT UFUUAZAINT UTIL WamanT eI NUYeI UeUA Meenuuunalaveddi
W masuguuuu@adunazunn liiudadu msniuauusivesdanieu

Dynamics and control of robot manipulators; Jacobian matrix relating velocities and static forces; linear and
angular acceleration relationships; manipulator dynamics; manipulator mechanism design; linear and nonlinear control;

force control of manipulators

216-653 mfmaﬂu‘umzuummmaﬁﬂﬁtﬁugﬂ 3((3)-0-6)

Advanced Mechatronics System Design
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Introduction to mechatronics and artificial intelligence; modeling and simulation of real systems; modern
sensors and transducers; actuating devices; embedded system; intelligent control systems for linear and nonlinear systems;
trends in mechatronics applications and related technology innovation; case study: mechatronics demonstrations and

experiments
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Human-Robot Interaction
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Introduction to human-robot interaction; human factors and human mathematical model; human-robot
interaction design; human-robot interface; aasic theory and design robotic control algorithms for human-robot interaction;
foundations of computer and robotics interface programming; data gathering; data analysis; data evaluation; data

interpretation; data presentation; case study: human-Robot Interaction demonstrations and experiments

216655 szuvlfiamsiueud 3((3)-0-6)

Robot Operating System
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Robot operating system; basic commands; ROS concept; node; topic; subscript; package; stack; navigation;

path planning; SLAM; speech recognition; speech synthesis; robot vision; base control; servo motor control
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Expert Systems
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Prerequisite: Related subject to computer programming in bachelor program
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Expert system tools; knowledge representation in expert systems; reasoning under uncertainty; designing and

building an expert system; expertise transfer for expert system design; testing and evaluating of expert systems
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Neural Network Design and Fuzzy Logic Control
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Neural network design; neural networks architecture; perception learning rule; supervised Hebbian learning;
performance and performance optimization; Widrow-Hoff learning; back propagation; fuzzy logic control; fuzzy set

theory; fuzzy logic control; developing fuzzy models; defuzzification; engineering application
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216663  M3FUUUBUNTO 3((3)-0-6)
Machine Learning
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Pre-processing; feature; feature extraction; static; Bayes theorem; machine learning; recognition;
classification; polynomial equation; artificial intelligence; deep learning; neural network; automation of production;

industry 4.0
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Data and control systems for electric vehicle
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Data acquisition; sensors, and control systems of modern electric vehicles; board spectrum of control systems;
a review of electrical and electronics, transistors, gates; vehicle network theory, vehicle embedded controllers and
communications protocols; sensors, actuators, electric drive or electric assist vehicles; electrical power control, networks

and communications in modern automotive systems
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Motors for electrified-powertrain vehicles: modelling and controls
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Introduction to tractive motors for propelling electric vehicles; modelling and controls most off-the-shelf

motors in automotive applications; modelling and controls of DC motors and AC motors; important motor parameters,

and specific applications in hybrid, battery, and fuel-cell electric vehicles
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Vehicle dynamics
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Kinematics and kinetics of vehicle; aerodynamics; suspension system; steering system; tires and wheels;
vibration; multi-degree of freedom; mathematical modelling of vehicle control system; vibration analysis in vehicle;

equipment and vibration measuring; control and optimization of vehicle system
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Energy management in electric vehicles and hybrid vehicles
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Energy and power management in hybrid and electric vehicles; drivetrain topology; overview of energy
storage systems, fuel-cell stack, battery, battery management; charging management; battery charging, power converters,

smart grid application, and energy efficiency estimation

v 2

AINIFMITOTUGA

U

v
@

216-681  WadedugelumanIaiaanssuniena | 3((3)-0-6)
Advanced Topics in Mechanical Engineering I
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Advanced current topics of interest in mechanical engineering
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Advanced current topics of interest in mechanical engineering
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Advanced Topics in Mechanical Engineering I11
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Advanced current topics of interest in mechanical engineering
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Advanced Topics in Mechanical Engineering [V
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Advanced current topics of interest in mechanical engineering
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Thesis
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Research on topics of interest in mechanical engineering related to industrial need under the supervision of

advisors; presentation and oral examination every registered semester; preparation of thesis in a proper form
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Thesis
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Research on topics of interest in mechanical engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in a proper form
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