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Notations: (lectures/practical lectures/laboratory/p= term mark, e = exam/ECTS credit points) 
BSc courses

BMEGEMTAGA1  Materials Science and Testing (3/1/1/e/6)

Topics :

Atomic structure and inter-atomic bonding. The structure of crystalline solids. Crystallography. Imperfections in solids. Mechanical properties of metals. Diffusion. Phase diagrams.Phase transformation in metals. Recrystallization, precipitation hardening, strain hardening, solid solution hardening. Failure mechanism, fatigue, creep fracture. Basics of fracture mechanics. Failure case studies. 
BMEGEGEA3CD Fundamentals of CAD (1/0/2/p/4)

Topics :

Definitons of CAD, CAM and CAE. Sequential engieneering. Concurrent Engineering. Integration of CAD, CAM and CAE through database. The concurrent engineering process. The product model formed from aspect models. Product data management (PDM) systems. Component of CAD/CAM/CAE systems. Hardware configurations for CAD/CAM/CAE systems. Computer graphics. Typical graphics operations. Geometric modelling. Feature based modelling. Parametric modelling. CAD/CAM databases.
BMETE15AX02 Physics A2 (2/0/0/e/2)

Topics:
Properties of electric charges. Insulators and conductors. Coulomb's law. The electric field. Superposition. Electric field lines. The electric flux. Gauss's law. Examples: the electric

field od some specific charge distributions. The electric filed inside and outside of conducting materials. Work and the electric potential. Capacitance and dielectrics. The electric

current in various media. Microscopic interpretation of current density and resistivity. Classical and differential Ohm's law. Resistance and energy dissipation. Resistance and temperature. Low temperature behavior of conductors. Footprints of quantum mechanics: residual resistivity, superconductors, semiconductors. Batteries, electromotive force, internal resistance. Magnetic fields. The Lorentz law. Sources of magnetic fields. The non-existence of megnetic monomoles. The Biot-Savart law. Ampere's law. Examples: the magnetis field of

some specific current distributions. Forces acting on current carrying conductors. Torque, magnetic moment, spin. Electric motor. The microscopic structure of ferromagnets. Faraday's

law of induction. Generators, transformers. Inductance, selfinductance. Energy stored in magnetic fields. Displacement current, generalized Ampere's law. Maxwell's equations of the electromagnetic field. Electromagnetic waves. Properties of radio, infrared, visible, ultraviolet, X-ray and gamma radiation
BMEGEGEAGM1  Fundamentals of Machine Design (2/2/0/p/4)

Topics :

Projections. The orthographic drawing and sketching. Arrangement of views. Auxiliary and sectional views. Dimensions, notes, limits and accuracy. Representations of threaded parts, and threaded fasteners, gears, splines and keys. Drawign for engineering designamd construction (detail, assembly and other drawigns). Detail drawings of simple machine elements (stuffing box cover; clevis pin). Assembly drawing and partial assembly of the elements mounted on shafts (belt pulley assembly; shaft with bearings; stuffing box assembly). Set of working drawings of a valve (workong sketches by freehand; pencilling of detail and assembly drawings).
BMETE90AX02 Mathematics A2a (4/2/0/e/6)

Topics: 
Solving systems of linear equations: elementary row operations, Gauss-Jordan- and Gaussian elimination. Homogeneous systems of linear equations. Arithmetic and rank of matrices. Determinant: geometric interpretation, expansion of determinants. Cramer's rule, interpolation, Vandermonde determinant. Linear space, subspace, generating system, basis, orthogonal and orthonormal basis. Linear maps, linear transformations and their matrices. Kernel, image, dimension theorem. Linear transformations and systems of linear equations. Eigenvalues, eigenvectors, similarity, diagonalizability. Infinite series: convergence, divergence, absolute convergence. Sewuences and series of functions, convergence criteria, power series, Taylor series. Fourier series: axpansion, odd and even functions. Functions in several variables: continuity, differential and integral calculus, partial derivatives, Young's theorem. Local and global maxima/ minima. Vector-vector functions, their derivatives, Jacobi matrix. Integrals: area and volume integrals.
BMEGERIA32P  Software Engineering (0/2/0/p/2)
Topics:

Modern programming methods. Object oriented programming. Usage of components. Working with rapid application development environments. Structure of Windows applications. Components of Windows programs, elements of supporting program languages, data types, conversions, structures, parameter passing. Event based multitasking strategies.

Computer graphics. File management. Databases.
BMEGEMMAGM2 Strength of Materials (2/2/0/e/5)
Topics:

Stress state and strain state in linear elastic bodies. Simple tension and compression. Simple Hooke's law. Area moments of inertia. Bending. Torsion. Combine loads: tension and bending, shear and bending. Bending of curved plane beams. Principal stresses and strains. Mohr's circles. Eigenvalues and eigenvectors of the stress tensor. Dimensioning for combined

loads. Mohr- and von Mises-type equivalent stresses. Calculation of deflection and slope of beams. Work theorems of elasticity (Betti, Castigliano). Euler's theory of slender beams. Stacally indeterminate structures and frames. Thin pressure vessels, - theory of membranes.
BMEVIAUA007 Basics of Electrical Engineering (2/0/1/p/3)

Topics:

Flux and potential difference, Electromotive force and potential difference, Concept of lumped parameter, Stationary current and basic circuit principles, Electomagnetic field in material and magnetic circles, Modeling electromechanical systems, Basic electrical instruments and measurements. Applications.
BMEGEGEAGG2 Machine Elements 2. (3/1/1/e/6)
Topics:

Fundamentals of tribology. Friction, wear and lubrication. Bearings. Sliding (plain) bearings. Designing hydrodynamic and hydrostatic bearings. Rolling bearings, dimensioning for life and static loading. Indirect drives. Friction and belt drives. Chain drives. Gear drives, geometry and strength. Drives for big gearing ratio: worm gea-, planetary gear-, harmonic gear and cycloid gear drives.
BMEGEGTAG01 Production Engineering (2/0/3/e/5)
Topics:

The basic model of the machinig system (WFMTC system), introduction to the part modeling, to the fixturing the parts, to the machine tools and robotics, to the cutting tools and to thecontrolling of the machine tools. Mechanics of cutting, geometry of the cutting edge, chip breaking, stability of cutting. Tool wear and tool life. Tool materials and cutting fluids. Fundamentals of the measuring techiques and quality control. The main measuring devices. Fundamentals of metal cutting machine tools kinematics. Manually operated, cam controlled

and computer controlled machine tools. Basoc types of machine tools. Flexible manufacturing cells and systems. Workshop training. 
BMEGEFOAG01 Measurements adn Signal Processing  (2/0/2/p/4)
Topics:

History of measuring technique, the role of metrology in mechanical engineering. Measurement as modeling process, contruction of measuring system, measuring methods. How to measure (choosing measuring method and equipment). Source of measurement errors and reducing of their influence. Characteristic quantities of measuring equipments for steady and unsteady measurements, sensitivity, resolution. Basics of probability and mathematical statistics, usage in measuring technique. Estimation of measurement errors. Direct and indirect methods of measuring of steady signals, error spreading. Calibration and linear regression. Correlation and its applications. Polynomial curve fitting, Wald-method,

smoothig spline.
BMEGEENAETD Engineering Thermodynamics (2/1/0/p/3)
Topics:

Basic concepts. Work, heat, entropy, specific heats. Zeroth Law of Thermodynamics. Temperature scales. Properties of pure substances. First Law of Thermodynamics, internal energy and enthalpy, closed and open systems. Simple processes with ideal gas. Gas power cycles: heat engines, refrigerators, heat pumps. Second Law of thermodynamics, exergy, losses due to irreversibility. Liquids and vapors. Equations of state. Two-phase systems. Basic

cycles of power generation. Mixtures of gases, atmospheric (moisten) air.
BMEGEPTAG0P Polymer Materials Science and Engineering (3/0/2/e/6)
Topics:

The main goal of the Materials Science and Engineering is to introduce the students to the polymers as structural materials with emphasis on their differences from traditional engineering materials. The role of polymers in the engineering materials. Classification of polymers, thermoplastics and thermosets. Crystal structure and morphology. Mechanical, dynamic mechanical and thermo-mechanical behavior of polymers. Melt-rheology of thermoplastics. Polymer melts as non-Newtonian viscous liquids. Flow of polymer melts in

tubes and rectangular ducts. Extrusion of thermoplastics. Manufacturing of polymer sheets on calanders. Polymer processing technologies of complex 3D parts and products. Main parts and function of reciprocating screw-injection molding machines. Thermoforming. Processing technologies of thermosets. Rubber technology. Processing technologies of high

strength, reinforced polymer composites.
BMEGEMMAGM4 Vibrations (2/1/0/p/3)
Topics:

Single degree-of-freedom vibrating systems. Free, indamped vibrations. Pendula. Damped vibrations (dry friction, viscous damping). Forced vibrations, isolation of vibrations. Several degrees-of-freedom systems. Langrange-equation of the second kind. Natural frequencies and vibration modes. Model analysis. Energy and numerical methods (Rayleigh-Stodola, Dunkerley). Vibration of one dimensional continuous systems (longitudinal, torsional, bending vibrations). Vibration measuring methods.
BMEGEÁTAG15 Technical Acoustics and Noise Control (2/0/1/e/3)
Topics:

Concept of acoustics, classification of the subject. The concept of sound, two-fold nature of sound. Linear acoustic model, and speed of sound. Homogeneous wave equation, general solution, solutions in bounded space. Harmonic waves, trigonometric and complex representation. Model testing and similitude, Helmhotz-number. Standing wave and beat. Helmholtz-resonator. Harmonic analysis, sound spectra, octave band. Energetical relations of acoustic waves. Kinetic and potential energy density, sound intensity, sound power, RMS value and levels. Calculation with levels. Transmission loss, insertion loss, noise reduction. Impedances. Spherical waves, sound sources, monopole, dipole and quadrupole radiators. Far field approximation of point and line sources in free field, sound propagation in the atmosphere. Attenuation of sound waves. Normal transmissionfrom one medium to another, and transmission of obliquely incident sound waves. Transmission loss of onelayer wall. Sound propagation in duct and higher order modes. The energetical model of closed sound space. Direct and reverberant sound fields. Room constant. The subject of noise control. Physiological effects of noise. Subjective measurement units, phon, dB(A), equivalent sound pressure level. The general methodology aof noise control. Sound waves generated by mechanical, fluid mechanical and thermal processes and their reduction. Noise control in free and in bounded space. Personal noise protection. Acoustic measurements, microphones, analysers, calibrators, anechoic and reverberating chambers.
BMEGEVGAG02 Fluid Machinery (2/1/1/e/4)
Topics:

Euler equation, specific work, head, performance characteristics of axial and centrifugal machines. Losses, efficiencies. Non dimensional parameters, scaling laws, specific speed. Cavitation, NPSH. Operation (parallel, serial) and control of turbomachines. Thrust loads (axial, radial). Axial fan, axial compressor stage.
BMEGEENAEGK Heat Engines (2/1/1/e/4)
Topics:

Fuels, fuel technology. Different type of boiler constructions. Circulation in boilers. Steam and gasturbine cycles. Theoretical and real cycles. Impulse and reaction stages. Radial and axial turbines. IC engines. Otto/Diesel engines, crank mechanism, valve arrangement and constructions. Fuelsystems of IC engines. Refrigerators and heat pumps. Mechanical construction, dimensioning. Control and operation. Environmental aspects.
BMEGEÁTAG06 Numerical Simulation of Fluid Flows (1/0/1/p/2)
Topics:

Overview of numerical methods used in fluid mechanics. Conservation form of transport equations. Fundamental concept of finite volume method. Numerical approximation of fluxes, upwinding methods. Solution of pressure-velocity coupling int he case of incompressible flows. Solution methods for Poisson equation. Turbulent models: Reynolds averaged approximation, zero-, one- and two-equation models.Boundary layers, boundary conditions of turbulent models. Direct solution of Navie-Stokes equation and Large Eddy Simulation. Compressible flow models. One-dimensional time dependent flows pipe systems. Errors and uncertainties in numerical models.
BMEGEVÉAG03 Processes and Equipments of Chemical Industry (3/2/0/e/5)
Topics:

Theory of liquid mixing. Mixers for low- or medium-viscosity kiquids. Separation of gas-solid and liquid-solid systems. Settling in gravity and centrifugal field. Theory of filtration, filters. Theory and practice of heat transfer. Heat exchangers and evaporators. Heat and mass transfer in drying processes. Drying rate and time. Belt, kiln and spray driers. Theory of absorption, method of transfer unit. Packed and tray columns. Separation of vapour-liquid mixtures by distillation.
BMEGEÁTAG04 Air Pollution, Waste Water and Solid Wastes (3/0/0/p/3)
Topics:

Gaseous and particulate air pollutants. Source control of emissions. Waste gas treatment techiques for volatile organic compounds and inorganic compounds, for gaseous pollutants in  combustion exhaust gases and for particulate matter. Wastewater characteristics, pre-treatment. Primary separation for clarification wastewater treatment techniques. Physicachemical waste water treatment techniques. Biological treatment techniques for biodegradable waste water. Wastewater sludge treatment techniques, sludge disposal. Types, sources, properties, quantities, and qualities of solid wastes. On-site handling, storage and processing of solid wastes. Collection, transfer and transport of solid wastes. Solid wastes processing techniques. Biological, chemical and energetic resource

recovery processes. Ultimate disposal.
BMEGEÉPAG61 Heating (3/1/0/e/4)
Topics:

Practical heat transfer calculations for buildings. Heat load calculations. Energy performance of buildings. Meteorology. Calculation of energy consumption. Human thermal comfort, energy balance, comfort theory, application. Elements and structure of typical heating systems. Basic system design. Hydraulic sizing of pipe systems. Low temperature heating systems. Condensing boilers. Application of renewable energy.
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BMETE90MX46  DIFFERENTIAL EQUATIONS AND NUMERICAL METHODS (4/2/0/e/8)

Ordinary differential equations. Well-posedness of initial value problems. Various types of stability. Stability of equilibria by linearization and Liapunov functions. Phase space analysis near equilibria and periodic orbits. The loss of stability in parametrized families of equations. Explicit/implicit Euler and Runge-Kutta methods. Comparing exact and approximate dynamics, error estimate between exact and approximate solutions. Retarded equations.
Partial differential equations. The standard initial and boundary value problems of mathematical physics. Separation of variables. Fourier series as coordinate representation in Hilbert space. The method of finite differences for the heat equation: error estimate and the maximum principle.
BMEGEMMMW01 ANALYTICAL MECHANICS (3/0/0/e/4)

Classification of mechanical systems of assemble of particles and rigid bodies. Classifications of constraints, geometric and kinematic constraints. Virtual velocity, virtual power and general force. Lagrangian equations of first and second kind. Examples. Hamilton's principle and canonical equations of Hamiltonian systems. Routh-Voss' equations. Gyroscopic stability. Critical speed of shafts.

BMEGEÁTMW01 ADVANCED FLUID MECHANICS (3/0/0/e/4)

Open surface flow, wave propagation on liquid-gas surface. Dynamics of compressible fluids, acoustic waves, shock waves. Measuring techniques in fluid dynamics. Fundamentals of finite volume method. The definition of turbulence and properties, scales of turbulence, describing variables. Main simulation and modelling approaches (DNS, LES, RANS).

BMEGEENMWAT   ADVANCED  THERMODYNAMICS (2/1/0/e/4) 
Reviewing laws of thermodynamics. Thermodynamic potentials, Maxwell relations, stability, extremum principles, first-order phase transitions. Irreversible processes, availability, exergy. Equations of state for non ideal gases and mixtures. Phase mixtures, Gibbs phase rule, phase diagrams, fugacity and activity. Reacting mixtures, heat of reaction, combustion, flames, adiabatic flame temperature, reaction rates. Simulation methods and techniques.
BMEGEÁTMW03   FLOW MEASUREMENTS (2/1/1/p/5) 
Practical / industrial aspects of flow measurements. Measurement of temporal mean pressures: static, total, dynamic. Probes and methods. Manometers. Pressure-based measurement of velocity magnitude and direction. Anemometers, thermal probes. Measurement of unsteady pressures. Temperature measurements. Hot wire anemometry. Laser optical flow diagnostics: Laser Doppler Anemometry (LDA), Phase Doppler Anemometry (PDA), flow visualisation, Particle Image Velocimetry (PIV). Flow rate measurements with use of contraction elements and deduced from velocity data. Comparison. Flowmeters: ultrasonic, MHD, capacitive cross-correlation technique, Coriolis, vortex, rotameter, turbine, volumetric. Industrial case studies. Collaboration of measurement technique and computational simulation. Laboratory exercise.
BMEGEMMMW02   FINITE  ELEMENT  ANALYSIS (2/0/2/p/5) 
Discretization of linear boundary value problems. Finite elements in equilibrium problems of 2d and 3d elasticity. Effects of FE mesh. Errors in FEA. Adaptive methods. Finite elements in frequency analysis for elastic structures. Transient dynamic analysis by FEM. Finite element modelling of contact problems and elastic buckling.

BMEGEENMWM1   MEASUREMENTS IN THERMAL ENGINEERING (1/0/3/p/5) 
Measurement methods and techniques of thermal processes. System - model - measurement - evaluation. State of the art data acquisition methods, systems and signal transducers. Operational and service measurements, engine diagnostics, performance characteristic. Stability and vibrations tests. Evaluation methods in data processing. Questions of safety,availability and reliability. Application of LabView graphical programming environment.

PAGE  
1

