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Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic and problem; research objective;
scope of research; literature review; research proposal writing; statistical method for engineering research; research
methodology; analysis and interpretation of data; research presentation; research report writing; case studies; research
communication; research management
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Students are able to
1. Use modern technology to search, analyze engineering data analysis
2. Planning an academic research work through the process of associative thinking conceptual thinking and
self-learning
3. Design experiments to solve engineering problems through research.
4. Demonstrate ethics both academically and professionally.
5. Pass on engineering knowledge through presentation and writing research reports or project proposals

in Thai or English accurately and clearly
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Literature survey in libraries and other sources to follow the progress in topic of interested in engineering
program and related areas; participation in presentation and discussion in seminar in order to train research publication
reading, writing, and presentation skills under supervision of course instructors; presentation of knowledge application to
solve problems
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Students are able to

1. Analyze and integrate knowledge and innovation from academic advances in engineering topics and have
guidelines for creating academic research work

2. Demonstrate discipline, punctual, responsible Including social responsibility

3. Pass on engineering knowledge through presentation, discussion and writing research reports or project

proposals in Thai or English accurately and clearly
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Master Seminar in Industrial Research
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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; workshop on principles of entrepreneurial thinking; understanding research
work; intellectual property and technology transfer
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Students are able to
1. Have morality, ethics, and responsibility.

2. Learn modern technology and mechanical engineering tools.



3. Gain thinking process skills in creating prototypes and academic works.
4. Gain entrepreneurial thinking process skills.
5. Work collaboratively with others and as a team.

6. Use English in writing, and presentation and ability to use communication technology.
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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; Optimization Techniques; applications of mathematics to problems in engineering;
Computational engineering mathematics
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Students are able to

1. Use mathematical calculation programs such as Mathematica, MathLab.

2. Understand the principles of advanced mathematical theory that can be applied in research to solve

mechanical engineering problems related to the southern region.

3. Use English in writing, speaking and listening.
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Finite Element Method
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Preliminary Mathematics for finite element formulation, methods to develop finite element equations for

1-D, 2-D and 3-D ; direct approach, method of weighted residual and variational approaches, application to mechanical



problems; structural, mechanics of materials and heat transfer problems, types of nonlinearities solid mechanics; methods
of solving a nonlinear system of equations, introduction to finite element software
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Students are able to
1. Use finite element method program to predict the results of mechanical engineering problems.
2. Understand the mathematical and numerical principles that form the structure of the finite element method.
3. Present projects related to research and work as a team.

4. Use English in writing or for communication.
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Module : CAE in Mechanical Engineering
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Introduction to CAE, finite element method and finite volume method; applying and using commercial
and free software; analyzing and solving mechanical engineering problems; studying on stress-strain, vibration, flow and heat
transfer problems
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Students are able to
1. Understand professional ethics and plagiarism investigations.
2. Use mechanical engineering programs to predict answers to mechanical engineering problems.
3. Understand the mathematical principles of the finite element method and finite volume.
4. Propose the principles of the project to connect commercially.

5. Present projects related to research and work as a team.

6. Use English in writing or for communication.
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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 systems; theory of small oscillations of continuous systems; Love's equations
for thin shell; formulation of equations of motion; natural frequencies and modes; free vibrations and forced vibration
characteristics
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Students are able to

1. Accept accountability for their action and have professional ethics.

2. Use advanced knowledge of vibration to support research and solve complex problems in mechanical

engineering.

3. Synthesize the knowledge gained into research results.

4. Express their opinions academically and work as a team.

5. Use information technology to convey knowledge in accurate, clear, and easy-to-understand English.
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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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Students are able to
1. Use analysis programs for mechanics of materials.
2. Understand the principles of Advanced Mechanics of Materialss theory.

3. Present projects related to research and work as a team.

4. Use English in writing or for communication.
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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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Students are able to

1. Use programs and tools to predict heat transfer capacity.

2. Understand basic knowledge in the field of thermo-fluid to increase heat transfer capability in
industrial equipment.

3. Work in groups.

4. Use English in writing or for communication.
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Intermediate Fluid Dynamics
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Kinematics of fluid flow, flow study with visualizations techniques; continuity equation; Navier-Stokes equation;
analysis for irrotational flow; analysis for boundary layer flow; laminar and turbulent flow; flow around object; analysis for lift
force and drag force; one dimensional compressible flow; introduction to computational fluid dynamics
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Students are able to
1. Use tools or programs to calculate fluid dynamics correctly.
2. Explain and solve fluid dynamics problems in industrial applications.

3. Work in groups.

4. Use English to read and write.
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Fluid Dynamics and Thermal Simulations
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Modeling for 2-dimensional and 3-dimensional problems, model scaling, symmetry model; boundary
conditions; grid quality; turbulence model and measurement; effectiveness factor for divergence of solutions; validation;
steady flow and unsteady flow, compressible flow, user defined function (UDF); turbulent flow problems, combustion

problems
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Students are able to
1. Use numerical fluid dynamics programs to predict solutions to mechanical engineering problems.
2. Understand basic knowledge in Thermo-fluid to solve problems in flow and heat used in the industrial sector.

3. Work in groups.

4. Use English in writing or for communication.
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Computational Fluid Dynamics
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Physical and mathematical foundations of computational fluid dynamics with emphasis on theory of numerical
calculations and applications ; solution methods for fluid flow equations ; classification of partial differential equations and
solution techniques ; applications of numerical methods to selected fluid flow problems
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Students are able to
1. Define problems, specify methods for analyzing problems and formulate strategies for finding the
solution of problems.
2. Having skills in writing scientific reports, presentation the solution to the audience, using the computer
programs and practicing the skill in using the imformation technology.
3. Having basic Knowledge and understand about the various methds for simulating the fluid flow

problems.
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Aerosol Science and Engineering
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Fundamentals of aerosol; elementary aerosol mechanics; Brownian motion and diffusion; evaporation and
condensation; coagulation; aerosol collection technology; ultrafine particles; air pollution and health effects

wadnEmMsBauiveInedn

YA

AL RER Rl

1. 19 Tsunsusnnumendiasnans 19U Mathematica 160

9 o = = 1% o aw A g A4 g

2. lananngegnne Isseanamnsallszgna lumsiinitameuntlayvimlugaamnssunineives
[ Y
Aumala

3. lnmwoangulumsidou wanazils

Students are able to

1. Use mathematical calculation programs such as Mathematica.

2. Understand main principles of aerosol theory that can be applied in research to solve problems in industries

related to the southern region.

3. Can use English in writing, speaking and listening.

4) PQIINNAINY

215-641 msdamsnasnuluerns 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
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Students are able to
1. Use mechanical engineering programs and tools to analyze energy management in buildings.

2. Understand basic energy knowledge in buildings for energy usage research and analysis.



3. Work with others, and cooperate in group work to achieve assignment.

4. Use English to communicate academic information correctly.
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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
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Students are able to

1. Use mechanical engineering programs and tools to analyze energy management in buildings.

2. Understand basic knowledge about energy in industry for research and analysis of energy use in
southern industries.

3. Work with others, and cooperate in group work to achieve assignment.

4. Use English to communicate academic information correctly.
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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; plant-derived oil as an energy source; operation of gas turbine on biomass fuels; Hydrogen production from
biomass; Pollution control from biomass conversion; Carbon neutrality and greenhouse gas (GHG) emissions reduction
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Students are able to

1. Use mechanical engineering programs and tools for research and study of energy conversion from biomass.

2. Understand basic knowledge in the field of Thermo-fluid for use in research and study of energy
processing from biomass. Especially biomass from palm and rubber.

3. Work in groups.

4. Use English in writing or for communication.

215-644 BRINAITIMN 3((3)-0-6)
Biofuel
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Thailand alternative energy situation and energy problems; raw materials for biofuel production, types of
biofuels: biodiesel, pyrolysis oil, ethanol, gasohol, diesohol; biodiesel production technology; analysis of biofuel properties,
effect of a biofuel on performance and emissions of diesel engine, reducing carbon emissions
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Students are able to

1. Having morality, ethics, and being responsible for doing assigned tasks.

2. Use analytical tools biofuel properties performance and exhaust emissions of diesel engines.

3. Explain the renewable energy situation in Thailand and energy problems such as biofuels produced from raw
materials and by-products from the oil palm industry.

4. Work collaboratively with others to achieve assigned job objectives.

5. Use to present specially received work in English.
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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; simulation and programming
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Students are able to

1. Take responsibility for the assigned work.

2. Work on group assignments according to agreed-upon duties with responsibility. Answer or ask a
question and participate in group learning.

3. Analyze the robot's position Transformation matrix

4. Understand and use the principles of Denavid-Hartenburg to analyze the kinematics of robots.

5. Use the program to simulate the work of the robot.
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Robot Operating System
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Robot operating system; basic commands; ROS concept; node; topic; subscript; package; stack;

navigation; path planning; SLAM; mobile base control; motor control
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Students are able to
1. Understand the principles and workings of ROS.
2. Use basic commands in the Ubuntu operating system.
3. Can write basic commands in the ROS system.
4. Research and learn how to use ROS packages that interest you by yourself.

5. Write ROS tutorials from self-study for classmates to follow along.
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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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Students are able to
1. Use MatLab/Simulink® to create mathematical models of electric vehicle motors.
2. Analyze mathematical equations used to simulate the behavior of electric motors. Both mechanical and electrical.

3. Explain the operation characteristics of the electric vehicle's primary motor.



4. Create and analyze a working model of an energy storage system, Solid motor and transmission.

5. Work together with others They can specify their own work scope and evaluate their success. Including
being able to evaluate the impact of assigned tasks on the success of group work.

6. Summarize knowledge from a review of English literature.

7. Able to present the results of the literature review in English.
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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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Students are able to

1. Use programs to help analyze automotive dynamics work.

2. Understand the principles of automotive mechanics and dynamics.

3. Present projects related to research and work as a team.

4. Use English in writing or for communication.
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Module: Electric Vehicles
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Introduction to vehicle energy and fuel consumption; modeling of electric, fuel-cell and hybrid-electric
propulsion systems; supervisory control algorithms; battery technologies, and charging technologies; introduction to
modern vehicle; basic concept of mechanical system and electrical system; vehicle dynamics; frame and structure; vehicle

design; drive train
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Students are able to
1. Understand professional ethics and Plagiarism investigations.
2. Use engineering programs to predict answers and help with automotive engineering problems.
3. Understand principles of mechanics, thermodynamics, energy, and have knowledge in designing
electric vehicles.
4. Propose the principles of the project to connect commercially.
5. Present projects related to research and work as a team.

6. Use English in writing or for communication.
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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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Students are able to
1. Have ethics and responsibility
2. Research and solve problems.
3. Apply basic knowledge

4. Communicate and present work in both Thai and English and work as a team.
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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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Students are able to
1. Have ethics and responsibility
2. Research and solve problems.
3. Apply basic knowledge

4. Communicate and present work in both Thai and English and work as a team.
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