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BMETE12MX00 LASER PHYSICS (3/1/0/v/4) 
Theory of laser oscillation, characteristics of laser light, laser applications. Interaction of photons with atoms, line-broadening mechanisms, coherent amplification, optical resonator, conditions of continous wave and transient laser oscillation. Properties of laser beams: monochromacity, coherence, directionality, brightness. Laser types: solid-state, semiconductor, gas, fluid (dye) and miscellaneous. Laser applications: industrial, medical, communication, measurement technique. 

BMEVIAUMW001 ELECTRONICS (2/0/1/v/4) 
Electronic components: Diode, Zener diode, Transistors (bipolar and field effect transistors), Common-emmiter characteristics.
Discrete circuits: Emitter-follower circuit, Amplification, Impedance matching, Series connection of amplifier stages, Feedback.
Integrated circuits: Operational amplifier, Mathematical operations, Wave shape generation, Function generation, Filters, Power supply. 

BMEGEMIMW01 ADVANCED CONTROL AND INFORMATICS (2/1/0/v/4) 
The aim of subject to introduce the construction of advanced computer controlled systems and main control algorithms. Introducing the sampling theory – conditions and limitations. Feature and application of Z transformation. Modelling of systems using sampled discrete transfer function and sampled state space equations. Introducing the most important analytical methods of discrete time systems. Showing design methods creating control systems with the next methods: the pole-placement with tracking and regulation objectives, the minimum-variance control, the moving-average control, the dead-beat control, the mean-level control, and linear-quadratic-gaussian (LQG) control designs. 

BMEGEGEMW01 MACHINE DESIGN AND PRODUCTION TECHNOLOGY (2/1/0/v/4) 
Machine design: Design principles and methods. Requirements. Modern design techniques. Structural behavior and modeling. Design of frame structures. Polymer and composite components. Load transfer between engineering components. Structural optimization (object function, design variables, constrains, shape and size optimization).

Production: Machine-tools and equipment, devices and fixtures, kinematics, machining principles, production procedures and processes, production volume, batches and series. Manufacturability and tooling criteria, preliminary conditions and production analysis, methods of sequencing operations, production planning and scheduling. Production management (TQC and JIT), automated production; cellular manufacturing, machining centres and robots. Product data and technical document management (PDM, TDM), engineering changes and production workflow management (CE, ECM). 

BMEGEÁTMW02 COMPUTATIONAL FLUID DYNAMICS (2/2/0/f/5) 
Main objective of the subject is providing sufficient theoretical background and practical knowledge for professional CFD engineers. Detailed thematic description of the subject: Derivation of differentiation and integration schemes; accuracy and stability. Approximation of surface integrals, divergence and gradient terms in finite volume method. Numerical fluxes, upwinding schemes. Solution methods for the pressure-velocity coupling: psi-omega method, pressure correction methods. Solution of linear systems of algebraic equations with special respect to the iterative Poisson solvers. Characteristics of the governing equations of compressible fluid flows. Method of characteristics. Finite volume method with explicit time marching scheme for compressible fluid flows. Numerical mesh: quality requirements and advanced meshing techniques. Main characteristics of the turbulence. Length scales. Overview of turbulent models: Reynolds-averaged models, transport equation of turbulent kinetic energy, two-equation models. Analyses of the sources of errors and uncertainties. Error estimation. Simulation exercises in computer laboratory. 

BMEGEMMMW03  CONTINUUM MECHANICS (2/1/0/f/5) 
Historical overview. Mathematical background (Cartesian tensors, properties and representations, invariants, tensor fields, derivatives of tensors, integral theorems). Kinematics. Bodies and configurations. Lagrangian and Eulerian description of a continuum. Deformation gradient. Deformation of arc, surface and volume elements. Deformation and strain tensors. Polar decomposition: stretch and rotation tensors. Displacement, infinitesimal strain and rotation. Material time derivative. Rates of deformation: stretching and spin tensors. Conservation of mass, continuity equation. Concept of force. Cauchy's theorem on the existence of stress. First and second Piola-Kirchhoff stress tensors. Linear momentum principle. Equation of motion. Angular momentum principle. Balance of energy: concepts on stress power, rate of work, internal energy. First and second law of thermodynamics. Clausius-Duhem inequality. Dissipation function. Constitutive theory. Principles of determinism and local action. Material frame indifference and objectivity. Constitutive equations of elasticity, viscoelasticity, plasticity and fluid mechanics.

BMEGEENMWCT COMBUSTION TECHNOLOGY (2/1/1/f/5) 
Types of fuels, ultimate/proximate analysis, fuel technology, analysis methods and results, excess air factor, calorific value, stoichiometric calculation, practical analysis of combustion products. Physical parameters of combustion, reaction types, flame velocity, combustion aerodynamics; premixed and diffusion flames, atomization, pulverization, different types of burners. Fuel technology: properties of various solid, liquid and gaseous fuels. Equipment constructions. Modelling methods and techniques in combustion.

Laboratory: Flame velocity. Flame demonstrations. Emission measurement. 

BMEGEGEMW02  PRODUCT MODELLING (2/0/1/f/5) 
The process of product modeling. Traditional and concurrent design. Product lifecycle management. Integrated product development. Conceptual design. Geometric models. Assembly models. Presentation techniques. Simulation models (Finite element analysis. Kinematic simulation. Behavior simulation). Optimization (object function, shape and size optimization(. Application models. Virtual prototyping. Rapid prototyping. Product costing models. 

BMEVIAUMW02 POWER ELECTRONICS (2/0/1/f/5) 
Components. Transients. Analytical methods of calculation. Computer simulation software. Rectification, single and multiphase systems. Topologies. Various loads, unidirectional, and bidirectional power flow. Electromagnetic Compatibility (EMC). DC/DC converters. Resonant, quasi-resonant circuits. Single and three phase AC/AC conversion. Cycloconverters. Matrix converters 

BMEGEGTMW04 ROBOT CONSTRUCTIONS (2/0/1/f/5) 
Review of robot arm structures and the rules of motions and motion simulations. The actuators as robot arm components: electromagnetic actuators (AC/DC drives), fluid power actuators, non-conventional actuators. The structure of micro robots. Sensory functions, sensors. Grasping theory and grippers. Analysis of units and components. Design and simulation of a selected robot arm unit, a gripper unit, as well as the selection of the relevant sensors.

Laboratory tests, control parameter setting on existing robot arms and grippers. 

COURSES OFFERED FOR INCOMING STUDENTS (EU Erasmus, UNH etc.)

FALL SEMESTER 2009
Budapest University of Technology and Economics
Faculty of Mechanical Engineering
Notations: (lectures/practical lectures/laboratory/f= term mark, v = exam/ECTS credit points) 
BSc courses

BMEGEMMAGM1  Statics (1/1/0/f/3)

Topics :

Force, moment, force-couple. Fixed vector systems. Reduction of a force system. Equilibrium equations. Rigid body. Centroid. Plane constraints. Trusses. Method of joints and method of section. Combined plane structures. Principle of superposition. Stress resultants. Stress resultant diagrams and functions. Coulomb-friction. Belt friction. Rolling resistance. 

BMEGEMMAGM3  Dynamics (2/2/0/v/5)

Topics :

Kinematics and kinetics of a particle. Constrained motion. Dynamics of a set of particles. Plane kinematics of rigid bodies. Relative kinematics. Plane kinetics of rigid bodies. Mass moments of inertia. Work and power theorems. Kinetic energy. Central and eccentric impact. General plane motion. Rotation about a fixed axis. Static and dynamic balancing.

BMEGEMMAGM5 Finite Element Method (1/1/1/f/3)

Topics:
Short history of the method. Importance in the engineering design. Mathematical, computational and mechanical background. Overview on the frequently used types of elements in the structural analysis. Detailed description of elements for truss structures and for frames. TRUSS2D, BEAM1D, BEAM2D elements. Derivation of element and structural matrices. FE modeling of skeletal structures. Symmetric structures. Closed frames. Frequency analysis of elastic frames. Critical angular velocities of rotating shafts with disks. Modeling examples. Case studies. Commercial FE softwares. Additional capabilities of FEM.

BMEGEGEAGG1  Machine Elements 1 (2/1/1/v/5)

Topics :

Design principles, loading cases, critical conditions, safety factor. Joints. Classification. Bolted jionts. Threaded fasteners. Applications. Thread profiles. Bolt selections. Torque calculation. Bolt tightening. Power screws. Riveted joint. Elastic cushion (spring) model. Welded joint. Types, loading. Stress calculation. Shaft ang hub joints. Torque transmission joints (key, flat key, spline). Interference fit. Transmittable torque. Cylindrical and taper joints. Elements of pipe networks. Pipe fittings. Pressure vessels. Standard and optimal design. Gaskets and Seals. High pressure, temperature and speed applications. Springs. Steel and rubber springs. Functional and stress design. Shafts and rotors. Stress analysis of shafts and rotors for static combined loads. Fatigue and life of members. Dimensioning on strength at harmonically varying loads.
BMEGEÁTAG01 Fluid Mechanics (3/1/1/v/5)

Topics: 
Properties of fluids. Ideal incompressible fluid. Transport equation. Continuity, momentum law, Bernoulli’s equation. Moment of momentum, Euler’s turbine equation, airscrew, windmill. Viscous effects. Laminar and turbulent flow. Navier-Stockes equation. Boundary layer, separation of flow. Dimensional analysis. Forces on submerged bodies, drag, lift. Flow in pipes and channels. Pipe network. Compressible flow in pipes. Velocity of sound, mach number. Laval nozzle. Shock wave. Acoustics. Wave equation. Levels (decibel), propagation of sound waves. Vorticity, Helmholts’ laws.
BMEGEÉPAG62 Air-Conditioning (2/2/0/v/4)
Topics:

Basis for ventilation, indoor air quality. Elements and processes of air handling systems. Filtration of air, filters. Treatments of air, equipment of heating, cooling, heat recovery and humidification. Cooling load calculations. Calculation of supply air for ventilated rooms, pollution and energy balance. Layout of air conditioning systems. Air movement in rooms, air distribution systems. Hydraulic sizing of air duct system. Psychrometric charts. Process and flow diagrams of several air-conditioning systems.
BMEGEENAEG2 Heat Transfer (2/2/0/f/4)
Topics:

Basic forms of heat transfer. Fundamental equations. General differential equation of heat conduction. Steady state and transient contuction. Thermal resistance. Extended surfaces, fin performance. Continuously operating heat sources. Numerical methods. Convection; concepts and basic relations, boundary layers, similarity concept. Free convection, forced convection, boiling and condenstion. Empirical formulas. Dimensioning of heat exchangers, efficiency. Radiation heat transfer.
BMEGEÁTAG01 Technical Acoustics and Noise Control (2/0/1/v/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 atmophere. Attenuation of sound waves. Normal transmission from one medium to another, and transmission of obliquely incident sound waves. Transmission loss of one-layer 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.
BMEGERIA31I Information Systems (2/02/f)
Topics:

Introduction to informatics. Computer structures. Operating systems. Computer networks – Internet. Theoretical and practical data structures. Algorithms. Computer programs, program design, programming methods, program structures. Programming languages: basics, data types, variables, programming structures. Programming languages: subroutines and modules. Data bases: Relational data bases, normalized database design. Data bases: the SQL language. Basics and algorithms of computer graphics.
