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(Fuzzy Logic Control in Mechanical Engineering)
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(Vehicle Energy Storage Systems)
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(Modern Vehicle Systems Design)
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03604511 QUMNAANANSTU 3(3-0-6)
(Advanced Thermodynamics)
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Entropy generation analysis in thermal systems. Equations of state for real gases. Computer programming for
thermodynamic properties. Multi-component systems. Phase equilibrium in mixtures. The third law of
thermodynamics. Thermodynamic equilibrium for thermal systems.
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(Advanced Fluid Mechanics)
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Navier-Stoke equations for fluid motion. Two and three dimensional potential flow. Vorticity. Theory of boundary
layer. Compressible flow. Subsonic and supersonic flow. Flow measurement and instrumentation.
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(Conduction Heat Transfer)
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Physical mechanisms of heat conduction. The heat conduction equation. Analytical and numerical solution
techniques. Advanced heat conduction problems involving composite material. Moving heat sources and phase
change.
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(Convection Heat Transfer)
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Physical mechanisms of convection heat transfer. Conservation laws of mass, momentum and energy.
Momentum and heat transfer analogy. Boundary layer concepts. Theoretical and empirical determinations of
convection heat transfer coefficients.
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(Radiation Heat Transfer)
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Fundamentals of thermal radiation. Radiative properties of materials. Radiative exchange between surfaces.

Radiation in participating medium. Conventional and statistical methods of radiation heat transfer analysis.
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(Simulation of Thermal Systems)
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Energy and exergy analysis of thermal system. Modeling of thermal system components. Numerical method and

programming for thermal system simulation. Optimization of thermal system design.
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(Computational Fluid Dynamics and Heat Transfer)
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Equations for heat transfer and fluid flow. Finite difference method. Finite volume method. One and two
dimensional diffusion problems. Convection-diffusion problem. Turbulence modeling. Application of

computational fluid dynamics and heat transfer for mechanical and design engineering problems.
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(Advanced Internal Combustion Engines)
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Combustion and flame. Combustion processes in spark ignition engine and compression ignition engine. Pollutant
formation. Exhaust after-treatment devices. Alternative fuels. Engine heat transfer. Engine lubrication. Instrument

and techniques in engine research.
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(Advanced Combustion)
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Theoretical and experimental analysis of ignition and combustion processes. Spray evaporation. Ignition. Flame
propagation and stability. Pre-mixed and diffusion flames. Combustion pollutant control. Combustion processes

in gas turbine engine and internal combustion engine.
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(Control of Exhaust Emissions from Vehicles)
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Fuel combustion in automotive engines. Pollutant formation. Measuring instruments and techniques for analyzing
nitrogen oxides, hydrocarbons, carbon dioxide, carbon monoxide, and particulate matters. After-treatment devices

for gasoline and diesel engines. Emission standards. Modern technology for controlling pollutants from vehicles.
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(Alternative Fuels for Vehicles)

o

LAALTDNEININEDN LOANDTER WaINANANLANERa-WIEIYAN AUSITUTIREA AesTIuTIRval Aellnsideuival

LY

frafan lulefien iemasiwadunsiei lelasiou WWeinde auautinianonimuasieiififinadonisunlg s
Uszendldnureadomdmadondmiveueus

Alternative fuel sources. Alcohol. Alcohol-gasoline mixture fuel. Compressed natural gas. Liquefied natural gas.
Liquefied petroleum gas. Biogas. Biodiesel. Synthetic diesel fuel. Hydrogen. Dual fuel. Physical and chemical

properties effect on combustion. Applications of alternative fuels for vehicles.
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(Advanced Finite Element Method in Stress Analysis)
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Mathematical model fomulations by energy method, variational method and Ritz’s method. One, two and three

dimensional stress analysis problems. Computer aided in finite element method.
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(Advanced Theory of Vibrations)
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Vibrations of spring, mass, and damper. Free and forced harmonic vibrations. Transient vibration. Random
vibration. Multi-degree of freedom vibrating systems. Lagrange’s equation. Numerical method. Vibrations of

continuous systems. Nonlinear vibrations.
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(Advanced Theory of Elasticity)
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Mechanics of elastic bodies. Stress distribution in engineering structure. Plane stress problem. Plane strain

problem. Beam, shaft, plate and shell. Numerical method.
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(Advanced Theory of Dynamics)
saumansvateynALarInguiunds namansvetoyna ssuvveauMawas Inguls
1n3e Jgymveanaduuls aunsvesainied Mé’ﬂmaaLLaﬁaﬁuLLasmiUisqﬂﬁmﬁmﬂﬁm
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 engineering applications.
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(Advanced Fracture Mechanics)
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Deformation and fracture behavior of materials. Analyses of fracture. Predicting material defects. Nondestructive

inspection methods. Test methods of structure safety caused by failure and environmental effects.
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(Advanced Machine Design)
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Theory, practice and analysis of machine design. Automotive design and manufacturing engineering applications.

Finding innovative solutions to problems. Improving computer design and analysis skills.
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(Multivariable Feedback Control Design)
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Classical feedback control and multivariable control. Elements of linear system theory. Performance limitations
in single-input and single-output controlling systems. Performance limitations in mutiple-input and

multiple-output controlling systems. Controller design. Model reduction.
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(Artificial Neural Networks in Mechanical Engineering)
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Models and learning rules of artificial neural network. Forward feeding networks and supervised learning. Single-

layer feedback networks and associative memories. Unsupervised learning networks. Recurrent neural networks.
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(Linear Systems in Mechanical Engineering)
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Development and application of optimization techniques in design of engineering systems and elements.

Mathematical modeling of design problems. Linear methods. Geometric and dynamic programming.
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(Nonlinear Systems in Mechanical Engineering)
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Nonlinearities problems in mechanical engineering. Nonlinear models. Second-order systems. Lypapunov’s

stability. Input and output stability. Passivity theorems. Stability analysis. Perturbation theory and averaging.
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(Design and Analysis of Mechatronics Systems)
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Sensors transducers and measurement systems. Embedded systems. Development of embedded systems.
Drives and actuators. Linear systems, rotational drives, motion converters. Mechanical systems and design.

Case studies.
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(Fuzzy Logic Control in Mechanical Engineering)
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Fundamental of Fuzzy logic control. Nonlinear analysis. Fuzzy logic identification

and estimation. Adaptive Fuzzy logic control. Fuzzy logic supervisory. Perspectives on Fuzzy

logic control. Case studies in design and implementation.
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(Automotive Control)
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Driveline control. Vehicle modeling. Vehicle parameters and states. Anti-lock brake system control. Control of

yaw dynamics. Road and driver models. Suspension system control.
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(Polymer Product Design)
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Properties of polymer and economic advantage. Materials selection based on functions of designed product.
Polymer forming process. Design criteria for polymer products. Molds and machines for production. Mold design

and material. Industrial standard testing. Rapid prototypins.
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(Mold Design for Rubber Products)
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Properties of rubber. Rubber forming processes. Design and manufacturing of rubber molds using computer-aided

engineering. Quality control and improvement for rubber products.
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(Robotics in Manufacturing)
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Role of robot in manufacturing. Robotics systems. Kinematics principle. Mechanics and geometry of robot’s arm.

Trajectory planning. Robot vision system.
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(Green Vehicle Technology)
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Fundamentals, Theory, Vehicle performance.Vehicle component configuration. Vehicle operation control. Design
methodology. Hybrid Electric Vehicle. Plug-in Hybrid Electric Vehicle. Battery Electric Vehicle. Fuel Cell Electric
Vehicle.
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(Vehicle Energy Storage Systems)
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Operating principles. Performance characteristics. Design of energy storage system for vehicle applications.
Battery systems. Battery electrical characteristics. Battery thermal characteristics. Basic electrochemical
mechanisms. Techniques for measuring battery performance and properties. Electrical, mechanical, and

thermal designs of batteries packs.
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(Modern Vehicle Systems Design)
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Major system and components of vehicles. Noise. Vibration and harshness behavior of the vehicle. Vehicle
packaging requirements. Constraints and concepts. Light weight vehicle chassis. Suspension system. Driving

force and power for vehicle movement. Powertrain of hybrid electric vehicle. Powertrain of fully electric

vehicle. Brake system. Brake regeneration. Driver-assistance systems.
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(Tribology)
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Contact mechanics. Surface roughness. Lubricant rheology. Fluid film lubrication. Boundary lubrication.
Friction. Wear and corrosion. Tribological materials. Surface coating. Testing and inspection methods. Case

studies. Future trends in tribology.
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(Research Methods in Mechanical and Design Engineering)
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Research principles and methods in mechanical and design engineering. Research planning. Writing research

proposal. Utilization of instrumentation for mechanical and design engineering research. Data analysis.

Interpretation and discussion of research result. Report writing and research publication.
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(Selected Topics in Mechanical and Design Engineering)
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Selected topics in mechanical and design engineering at the master’s degree level, topics are subject to change

in each semester.



03604597 GHEGTY 1
(Seminar)
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Presentation and discussion on interesting topics in mechanical and design engineering at the master’s degree

level.

03604598 Usymiivay 1-3
(Special Problems)
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Study and research in mechanical and design engineering at the master’s degree level and compile into a

written report.

03604599 Anenfinud 1-12
(Thesis)
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Research at the master’s degree level and compile into a thesis.
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