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Eloszd

A Budapesti Miiszaki és Gazdasagtudomanyi Egyetem Gépészmérnoki Karan 1871 éta folyik
mérnokképzes.

A Kar 2005-ben inditotta el négy szakon az Eurdpai Fel$oktatési Térségben egységesitett BSc
(Bachelor of Science) alapdiplomés képzést. E négy szak: a gépészmeérndki szak, az energetikai
mérnok szak, a mechatronikai mérndki szak és az ipari termék- és formaterved mérnok szak. A
képzés valamennyi szakon hétszemeszteres.

A mérnoki mesterszakra nemcsak a BME-n végzett alapdiplomés (BSc) mérntkok johetnek,
hanem az orszdg barmely fel$oktatdsi intézményében végzett gépészmérndki, mechatronikai
mérnoki, kdzlekedésmérnoki BSc diploméaval rendelkedk is. A felvételi feltételeket Ugy alakitottuk
ki, hogy mas mérnoki, tovabba fizikus, matematikus, informatikus alapképzési diploméaval
rendelkezok is bekapcsol 6dhatnak a mesterképzésbe néhany kiegészit feltétel teljesitése mellett.

Remélem és hiszem, hogy a képzés soran olyan mérntkké valnak, akik mindenben eleget
tesznek Pattantys A. Géza néhai miegyetemi professzor éltal megfogal mazott el varasoknak:

»A mérnoki hivatas felelisségteljes gyakorlasahoz az alapos szaktudason felll széles |&tdkorre,
erkolcsi értékkel parosult jellemere és fel elésségtudatra van szilkség.”

Mindny4juknak jO egészseget, elegend akarater6t éstanulmanyi sikereket kivan

Dr. Stépan Gabor
dékan
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1. A Mechanical Engineering M odelling képzésr ol

és a gepészmer noki palyar ol

A hazal gépipar és gépgyartas évek Ota az orszdg gazdasagi ndvekedésének tdbbszordsét
meghal ado fejlbdést mutat, amel ynek meghatarozé tényezje az export jelentés bévillése: az orszag
exportjanak meghatérozo részét a gépipar adja.

A klasszikus okleveles gépészmérntkképzés mindig is inditott olyan szakokat, szakiranyokat,
amelyek Kkifejezetten kutatd-fejleszty tevékenységre készitettek fel, torekedtek a legfrissebb
elméleti, kisérleti és szamitéstechnikai ismeretek kozvetlen alkalmazésara a gépészmérntkok
néhany olyan szakteriiletén, ahol a matematika egyes fejezetei mellett a természettudomanyos
alapismeretek kozil a szilérd testek és folyadékok mechanikdja, a termodinamika, az informatika,
vagy akdr az elektromossagtan kiemelt és el mélyiilt ismeretére volt sziikség.

Az 1990-es években, az ipar szerkezet- és tulajdonosvaltasa kdzben érezhethen csokkent a
tervezo, fejleszts, és kulondsen a kutatd gépészmérntki munkakorok aranya, mikozben rbtt az
Uzemeltetésben, karbantartdsban illetve a miiszaki kereskedelemben, szoftverfejlesztésben
alkalmazott gépészmérnokok szama. Mér az 1990-es években is voltak azonban jelei annak, hogy
nyugat-europai cégek telepitenek hazénkba terves, fejleszté részlegeket, illetve alkal mazzak fiatal
mérnokeinket iddlegesen ilyen munkakdrokben nyugaton, majd hazakildvedéket hazankban is
alakitanak kisebb innovécios részlegeket, intézeteket. Ezek az egysegek vératlanul nagy igényt
mutatnak példaul gépészmeérndki modellezéshez jol érd, fejlesztési munkakban a bonyolult szoftver
rendszereket jOI alkalmazni tudo, azok elméleti alapjait mélyen éd gépészmérnokokre, raadasul
mind a napi munkavégzésben, mind pedig az informécidk megszerzéseében alapvét kbvetelmény a
vel Uk elhsorban angol nyelven val6 szakmai kommunikacio.

A Gazdasadg- és Vallalkozéselems Intézet 2008-ban készitett felmérése szerint a BME
Gépészmérnoki Kara a legnagyobb presztizzsel rendelked miszaki felsioktatési intézmény ma
Magyarorszagon  [http://www.gvi.hu/data/research/diploma 2008 jelentes 200810928.pdf. A
BME Gépészmérndki diploméinak j6 nemzetkdzi elismertségét mutatja diplomésaink ideiglenes
vagy d&lland6 bekapcsolodédsa a nemzetk6zi munkaebpiacba, hogy hazénk nemzetkozi
integral0désaval parhuzamosan egyre tobb nyugat-eurdpai és amerikai hallgatdé tanul nélunk
részképzésen angol nyelven, magyar rokoni kapcsolatokka rendelkedk esetében gyakran meg is
szerzik a gépészmérnoki diplomat a BME-n. Szamos hallgaténk van avilag minden tgardl, és & az
érdekl6dés a szomszédos orszagok magyar anyanyelui lakossaga részér6l. A képzés tehdt mind
interdiszciplinaris jellege, mind pedig angol oktatasi nyelve miatt dsszességében kiing |ehetdséget
ad arra, hogy abba idoszakonként, hosszabb-révidebb idbre bekapcsolddjanak méas orszégokbal
ideldtogatdé kivadld vendégprofesszorok, tovabba cserehallgatdként részképzésen hazénk irant
érdekl6do, itt hosszabb-rovidebb tanulményokat folytatni kivano kilféldi hallgatok.
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2. A kétciklusi képzésrél

Az utdbbi idében egyre tobbet hallunk az egységes ,,eurdpai fel §oktatasi térseg” kialakitasarol.
Ezt a “Bolognai Nyilatkozat”-ban leirtak alapjan kivanjak megvalGsitani, amelyhez szilkkséges
folyamatokat, &alakitasokat a bolognai folyamatként emlitik. E nyilatkozatban |efektetett célok
egyike az un. tobbciklusi képzés bevezetése, amelynek segitségével kivanjak a kilonbdk
felHoktatasi intézményekben szerzett diplomékat 6sszehasonlitani, elfogadni.

Hazank is csatlakozott ehhez a folyamathoz. A nfiszaki fel$oktatasban tobbségében mar
2005-t6l bevezetésre kertilt a kétciklusi képzés. Ez alapveben eltér attdl a gyakorlattdl, amelyet a
kordbbi foiskolai és egyetemi képzés jelentett. Ez idaig a kozépfokl végzettséget szerzett
hallgatonak dontenie kellett, hogy fel $fokl tanulmanyait az el $sorban gyakorlati képzést szolgal 6
féiskolan, vagy az inkdbb mélyebb elméleti ismereteket nydjtd egyetemen folytatja.

Az () képzés egyik lényeges jellemdje, hogy az el ciklus végén (alapdiploma, BSc,
baccaleureus) hét szemeszternyi tanulas (210 kredit gyijtése utan a hallgaté olyan gyakorlati
ismereteket is elsgjétit, amely lehebvé teszi szaméra az iparban valo elhelyezkedést — azaz
rendelkezik a munkdba &llashoz szilkséges tanusitvannyal. Azok szdmara viszont, akik tovabbi
ismereteket kivannak szerezni valamelyik specidlis szakterileten, elegentl elméleti alapot ad, hogy
tovabbi tanulmanyaikat is sikeresen végezhessék. E masodik ciklus végén mester (M Sc, Magister)
végzettséget szerezhetnek tovébbi négy félévnyi tanulds (120 kredit megszerzése) utan. A
legjobbaknak lehebségik van tanulmanyaik folytatasara a doktori képzésben (PhD fokozatot
szerezhetnek), amely tovabbi hat féléves tanulmanyt (180 kredit megszerzése, a doktori zarovizsgak
letétele és a disszertacio megvédése) jelent.

Jollehet az alapdiplomajogilag fliggetlen attdl, hogy melyik intézményben szerezte meg val aki,
de — mint ahogy a viladg barmely részén, gy Magyarorszagon is— mivel a kilonbdd intézmények
oktatasi szinvonala eltéd, igy nem mindegy a tovdbbtanulni szdndékozdk szaméra az intézmény
megval asztasa. Azok a hallgatok, akik alapdiplomajukat (el§ ciklus) egyetemen szerzik meg, olyan
specidlis ismereteket is elsgjétitanak, amelyek birtokdban nagyobb sikerrel végezhetik majd
tanulmanyaikat a masodik ciklus soran. Természetesen — ez az el§ ciklus jellegéld| is kovetkezik —
egyuttal olyan gyakorlati ismeretekhez is hozzgjutnak, amelyek birtokaban a tovabbtanulni nem
szdndékozok az iparban sikerrel elhelyezkedhetnek.

A BME Gépészmérnoki Kara az alapdiplomés képzés tananyaganak kialakitasa sorén is arra
torekedett, hogy a képzést sikeresen teljesité hallgatok tudasa az egyetem tradicidinak megfeleben
magas szinvonal U, korszerti, eurGpai mércével mérve is versenyképes legyen.

2005-t6l a Gépészmérnoki Kar éttért a kétciklusi képzésre. Az el$ ciklus tanulmanyai sorén a
hallgatok a mintatanterv szerint hét szemeszter alatt 210 kredit értékii tanulmanyokat folytatnak, és
szakdolgozat készitése, valamint sikeres zardvizsga utan alapdiplomét (BSc fokozat) szerezhetnek,
amennyiben kozépfoku C-tipusti nyelvvizsgéval rendel keznek.

Az alapképzés befejezéséat kdvethen — azok, akik megfelels tanulmanyi eredményeket értek el —
folytathatjak tanulmanyaikat a mesterképzés keretében allamilag finanszirozott vagy téritéses
képzés forméj ban.

Az () kétciklusi képzés sikeres teljesitése mas szemléletet kivan. Egy-két szemeszter
tanulmanyi eredményei és az idkozben kialakult vagy atalakult érdekbdés alapjan célszeri
életpalyét tervezni és ehhez igazodd dontéseket hozni. Ilyenek pl. az alapképzés soran a szakirany
megval asztasa, ill. annak eldontése, hogy az el§ ciklus elvégzése utén a hallgaté folytatni kivanja-e
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tanulmanyait vagy az ipari, mérnoki gyakorlatot val asztja.

A tanulmanyi munka mennyisegének meérése

A mesterdiploma megszerzésehez a négy szemeszterlél &l6 tanulményok sorén 120 kreditpont
Osszegyiijtése szilkséges. Ez szemeszterenként atlagosan 30 kreditpontot megszerzését jelenti.

A kreditpontok megszerzésének feltétele atargyak kdvetel ményeinek teljesitése.

A tanulmanyi munka mingsitése
A tantargyakbdl szerzett érdemjegyek mellett a tanulmanyi munka midsitésére szolgal a
stlyozott tanulmanyi étlag:

‘- Q (érdemjegy ~ kreditpont)
B Q kreditpont '

Az 6sztondij index azt mutatja, hogy az adott félévben mennyiségileg és mifiségileg hogyan
teljesitett ahallgatd egy elvéart optimalis szinthez képest:

é (megszer zett kreditpont © osztélyzat)
30 '

Osztondij index =

A képletsl |athatd, hogy a mintatantervben elirt 30 kreditponttal osztanak, vagyis hakicsivel tobb
kreditet vesz fel a hallgat6, akkor az 6sztondij index is jobb |ehet, ha kevesebbet, akkor az 6sztondi]
index biztosan nem lesz abban a félévben 5.0. A szdmitasandl csak a teljesitett tantargyakat kell
figyelembe venni.

A gOrgetett tanulmanyi élagot ugyanugy kell kiszamitani, mint a sllyozott alagot. A
kilonbség annyi, hogy az aktualis félév helyett az addigi Osszes félévre vonatkoz6 tanulmanyi
eredmeény alapjan kell kiszamitani az étlagot.

A kreditrendszerrel kapcsolatos szabalyozasok

A mesterképzésbe torténd becsatlakozas feltétele — megfeleb felvételi eredmény mellett — az,
hogy a hallgaté az aapdiplomas képzése sordn bizonyos ismeretekkel rendelkezzen. Mivel a
gépészeti modellezés mesterszakra kilénbdd aapszakokrdl johetnek hallgatok, lehetnek olyanok,
akik ezeket a , bemeneti feltételeket” csak részben teljesitik Részikre Un. , felvezet/kildnbozeti”
targyakat irunk elé. A kreditrendszer rugalmassaga miatt ezeket a tantérgyakat a mesterképzés
targyal mellett vagy kilon félévben lehet felvenni. A ,felvezétkilonbozeti” térgyakat a
tanulmanyok megkezdését kdve két félévben kell teljesiteni.

A mesterképzés keretében a tantervben elirt tantargyakbdl 120 kreditpontot kell megszerezni.
A kreditrendszer keretében lehethség van arra, hogy minden hallgato a neki megfeleb (itemben és
kiil6nbdz6 tanulmanyi Gton jusson el a mesterdiplomahoz.

A kreditrendszer a tantargyak felvételében rugalmassagot biztosit. A mesterképzés keretében
csak javasolt eldtanulmanyt irunk e, melyet a targy konnyebb teljesitése érdekében célszeti
kovetni.
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A mesterképzés tantervében 33 kreditpont értékii diplomatervezés szerepel, melyet két félévre
megosztva lehet elkésziteni (Major Project és Final Project). Koteled elétanulmanyi kdvetelmény,
hogy a Major Project tantargy akkor vehetd csak fel, ha a mintatanterv szerinti tantargyakbol
legalabb 54 kredit értékiit telj esitettek, valamint a gépészmeérnokitl kiildnbozé BSc szakrdl érkezett
hallgatok részére eloirt ,, fel vezeto/kil 6nbdzeti” tantargyakat maradéktalanul teljesitették.

A mesterképzésben résztvevb hallgatd a tanterv tantargyainak valamint a kritérium targyak
teljesitése utédn, az abszolutérium (végbizonyitvany) birtokdban tehet zérdvizsgat. Oklevél
kiallitasara a sikeres zarvizsga és a nyelvvizsga kdvetel mények igazol asa utan kertl sor.

A nyelvi kovetelményeket a 15/2006.1V.3 OM rendelet szabdlyozza, mely szerint a
mesterfokozat megszerzéséhez allamilag elismert legal dbb kozépfoku C-tipusti nyelvvizsga letétele
vagy azzal egyenértédi érettségi bizonyitvany, illetve oklevél szikkséges barmely olyan él idegen
nyelvbsl, amelyen az adott szakmanak tudomanyos szakirodalma van.

Azon hallgatok részére, akik nem teljesitették a szak kdvetelményeinek megfeld szakmai
gyakorlatot, a képzés ideje alatt dsszefliggd szakmai gyakorlaton kell résztvenni. A szakmai
gyakorlat idétartama legal bb 4 hét, amelyet afel $oktatasi intézmény tanterve hatéroz meg.

A tanulméanyokkal kapcsolatos részletes szabalyozast a Tanulmanyi és Vizsgaszabalyzat (BME

/////

Juttatési Szabélyzat (BME TJSZ) rogziti.
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3. Az oktatas tevékenysegben résztvevo karok és
szervezeti egységek

Az oktatési egység valamely tudomanytertlet niivel ésére és oktatasara | étrejott szakmai szervezet,
amely daltalaban tanszék, ritkdbban intézet. A képzésben az alabbi oktatési egységek ifikddnek

kozre:
Kar | kod T anszék Cim
GE Gépészmeérnoki Kar
GE | EN |Energetikai Gépek és Rendszerek Tanszék D ép. 1. em.
cE | FO Mec,hatror]i ka, (_)pti ka @_Gépészeti Informatika T anszék E ep 1. em.
(tovabbi régebbi tanszéki kddok: M1) Dép.1V.em.
GE | GT |Gyértastudomany és -technologia Tanszék E ép. Il. em.
GE | GE Gép-, és_Tt,ermélgterveze:s_Ta,nszék K ép., mfsz. 79
(tovabbi régebbi tanszéki kod: TT) Mg ép. |. em.
GE | VG |Hidrodinamikai Rendszerek Tanszék D ép. Ill. em.
GE | MM | Miiszaki Mechanika Tanszék MM ép. |. em.
GE | MT | Anyagtudomany és Technoldgia Tanszék MT ép. fszt.
GE | AT |Aramléstan Tanszék AE ép.
GT Gazdasag- és Téarsadalomtudomanyi Kar
UZzeti Tudomanyok | ntézet:
GT | 20 |Menedzsment ésVallalatgazdasagtan Tanszék Tép.IV.em.
TE T ermészettudomanyi Kar
Matematika | ntézet:
TE | 90 |Differencialegyenletek Tanszék Hép. V. em.
Fizikai Intézet:
TE | 12 |Atomfizika Tanszék F ép. l11. Ih. mfsz.
VI Villamosmérnoki és I nformatikai Kar
VI | AU | Automatizalasi és Alkalmazott Informatikai Tanszék V2ép.IV.em.
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4. A tantargyak kodrendszere

A tantargyak az Utmutatdé kovetkezd fejezeteiben, az aldbbi forméaban jelennek meg.
A magyarazat kedvéért példaként vegyik az al&bbi térgyat:

COUPLED PROBLEMSIN MECHANICS

BMEGEMMMWOQ7

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Kovacs Adam, associate prof.

T opics:

Diffusion problems: thermomechanical, chemomechanical, hygromechanical fields. Coupled piezo-
electromechanical equations. Fluid-structure interaction. Smart structures, micro-electromechanical
systems. Contact stresses in deformable bodies. Finite element modelling. Mesh coupling.
Partitioned analysis. Case studies.

Recommended literatur e

1. Zienkiewicz, O.C.; Taylor, R.L., Finite Element Method (5th Edition) Volume 1 - The
Basis, Elsevier, 2000.

2. Hearn, E.J., Mechanics of Materials, Volume 2 - The Mechanics of Elastic and Plastic
Deformation of Solids and Structural Materials (3rd Edition), Elsevier, 1997.

Minden tantérgynak van egy azonosit6 kddja, esetiinkben ez:

BME GE MM MW /[ 07 |

egyetem kar tanszék M - mesterképzés, 2 karakteres
W - Mech. Eng. Mod. kod

A kéd elsy hét karaktere tartalmazza a BME, a Gépészmérnoki Kar és a tanszék kédjat. A kar
tanszékeinek nevét, cimét és kodjat a 3 fejezet téblazata tartalmazza. A kovetked két karakter a
mesterképzésre (M) illetve a Mechanical Engineering Modelling mesterszakra (W) vonatkozik. A
kod utolsd két karaktere a tanszéki térgyak megkulonboztetésére szolgal. A 2. és 3. sorban
kiegészité informaciok ol vashatok. A 2. sorban:
- akontakt 6rak szama (Contact hours), uténa pedig azok megoszlésa: az el az el6adés, a
masodik a gyakorlat a harmadik pedig a laboratériumi gyakorlat;

- atantargy kreditpont értéke (Credits) melyeket a tantérgyi kdvetelmények teljesitésével
kell megszerezni (apéldaban ,, 3" kredit szerepel);

- afédév végi osztélyzat jellege (Requirement), amely lehet vizsgajegy (examination) vagy
félévkdzi munkéval megszerezhet jegy (practical mark);

- a tantargyfelelos(6k) (Responsible) neve. Figyelem: nem feltétlenil azonos a térgy
eléaddjaval.

- Ezt koveti a tantéargy tartalmat tomoren osszefoglalé néhany soros annotacio, majd a
targyhoz gjanlott szakirodalom.
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5. Mechanical Engineering Modelling mér noki
mester szak tanterve

A tantervben el6fordul 6 roviditések magyarézata a kovetkezs:
lect — lecture
sem - seminar (classroom practice)
lab - laboratory practice
cr —credits
p/els - practical mark/exam/signature

Beginning of the term: spring Beginning of the term: fall

Mechanical Engineering
1. 2 3 4 1 2. 3 4

Semester Seméster Seméster Seméster Modelllng Seméster Semester Seméster Seméster
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)

lect/sem/lab/ cr/ plels Subjects lect/ sem/lab/ cr/ plels

Basic Subjects

Differential Equations and Numerical
Methods

3/1/0/4/e Laser Physics 3/1/0/4/e
3/0/0/4/e Analytical Mechanics 3/0/0/4/e
3/0/0/41e Advanced Fluid Mechanics 3/0/0/4/e
2/1/0/4/e Advanced Thermodynamics 2/1/0/4le
2/0/1/41e Electronics 2/0/1/4/e

4/2/0/8/e 4/2/0/8/e

2/1/0/4/e Advanced Control and Informatics 2/1/0/4/e

Special Compulsory Subjects
2/1/0/4/e Machine Desing and Production T echnology 2/1/0/4/e
3/0/1/5/p Major Compulsory Subject | 3/0/1/5/p
2/1/0/5/p Major Compulsory Subject Il 2/1/0/5/p

0/0/11/14/s Major Project 0/0/11/14/s

Special Subjects
1/0/2/3/e Major Elective Subject | 1/0/2/3/e
1/0/1/3/e Major Elective Subject Il 1/0/1/3/e
1/1/0/3/p Major Elective Subject Il 1/1/0/3/p
3/0/1/5/p Minor Compulsory Subject | 3/0/1/5/p
2/1/0/5/p Minor Compulsory Subject Il 2/1/0/5/p
1/0/1/3/e Minor Elective Subject | 1/0/1/3/e
2/0/0/3/p Minor Elective Subject Il 2/0/0/3/p

0/0/15/19/s Final Project 0/0/15/19/s

Subjects in Economics

3/0/0/5/p Management 3/0/0/5/p

3/0/0/5/p Marketing 3/0/0/5/p

Elective Subjects
| | o | vorsip Further Elective Subjects | | wonssip | 1iommip

Criterion

| | | Industrial Practice | | |

Total
30 31 31 28 Total credit points 31 30 28 31
17/4/1/22 | 17/4/2/23 | 8/0/15/23 | 3/2/16/21 Total contact hours 17/4/2/23 | 17/4/1/22 | 3/2/16/21 | 8/0/15/23

4 4 2 1 Number of Exams 4 4 1 2
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6. A Mechanical Engineering M odelling meér noki
mester szak lehetseges moduljai

A BME Mechanical Engineering Modelling mérnoki mesterszakan hat |ehetséges modul kozul
kettét (major és minor) kell valasztani. Ez azonban egy kindlati lista, nem jelenti azt, hogy minden
modul minden évben elindul. A modulokat 6§ jelentkez |étszdm alatt nem lehet inditani. Ezért
fontos, hogy a hallgaté a képzés elindul ésakor eldontse, hogy mely modulokon kivan tovabbtanulni.
Ezek szerint azt, hogy a képzésben melyik modulok fognak elindulni, maga a hallgatéség donti el.
Azok szaméra, akik olyan modult neveztek meg, amely elégséges jelentkeiszam miatt nem
indithat6, az a lehetéség marad, hogy &tjelentkezzenek az indulé modulokra, vagy megvéarjak, amig
egy kovetkez6 szemeszterben elegend szamu jelentkezivel akivant modul elindul.

6.1 Fluid M echanics modul

Beginning of the term: spring Beginning of the term: fall
1 2. 3. 4. Fluid Mechanics 1 2. 3. 4.
Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
lect/ sem/lab/ cr/ plels Subjects lect/ sem/lab/ cr/ plels

Basic Subjects

3/0/0/4/e | | Advanced Fluid Mechanics | 3/0/0/4/e |

Special subjects / Major or Minor
Compulsory Subjects

2/2/0/5/p Computational Fluid Dynamics 2/2/0/5/p
2/1/1/51p Flow Measurements 2/1/1/51p
0/0/11/14/s Major Project 0/0/11/14/s

Special subjects / Major or Minor
Elective Subjects
Large-Eddy Simulation in Mechanical
Engineering
2/0/0/3/p Fluid T echnical Process Modelling 2/0/0/3/p
1/1/0/3/p Multiphase and Reactive Flow Modelling 1/1/0/3/p

2/0/0/3/p Unsteady Flows in Pipe Networks 2/0/0/3/p

1/1/0/3/ p 1/1/0/3/p

Measurement T echniques and Signal
Processing

2/0/1/3/p Building Aerodynamics 2/0/1/3/p

Aerodynamics and its Application for
Vehicles
Advanced T echnical Acoustics and
Measurement T echniques

2/0/0/3/p Hemodynamics 2/0/0/3/p

2/0/0/3/p Flow Stability 2/0/0/3/p

2/0/0/3/p Theoretical Acoustics 2/0/0/3/p
0/0/15/19/s Final project 0/0/15/19/s

2/0/0/3/p 2/0/0/3/p

2/0/0/3/p 2/0/0/3/p

2/0/0/3/p 2/0/0/3/p
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6.2 Solid M echanics modul

Beginning of the term: spring Beginning of the term: fall
1 2. 3. 4. Solid Mechanics 1 2. 3. 4.
Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
lect/ sem/lab/ cr/ plels Subjects lect/ sem/lab/ cr/ plels
Basic Subjects
3/0/0/4/e Analytical Mechanics 3/0/0/4/e
Special subjects / Major or Minor
Compulsory Subjects
2/0/2/5/p Finite Element Analysis 2/0/2/5/p
2/1/0/5/p Continuum Mechanics 2/1/0/5/p
0/0/11/14/s Major Project 0/0/11/14/s
Special subjects / Major or Minor
Elective Subjects
1/1/0/3/p Elasticity and Plasticity 1/1/0/3/p
1/1/0/3/e Nonlinear Vibrations 1/1/0/3/e
1/0/1/3/p Coupled Problems in Mechanics 1/0/1/3/p
1/1/0/3/p Mechanisms 1/1/0/3/p
1/1/0/3/e Beam Structures 1/1/0/3/e
1/0/1/3/p Experimental Methods in Solid Mechanics 1/0/1/3/p
0/0/15/19/s Final project 0/0/15/19/s

6.3 Thermal Engineering modul

Beginning of the term: spring Beginning of the term: fall

1 2 3 4 Themal Engineering 1 2

. . . . . . 3. 4.

Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester

(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
Subjects lect/ sem/lab/ cr/ plels

Basic Subjects

lect/ sem/lab/ cr/ plels

2/1/0/4/e | | Advanced Thermodynamics | 2/1/0/4le |

Special subjects / Major or Minor
Compulsory Subjects

Combustion Technology 2/1/1/5/p

2/1/1/5/p

1/0/3/5/p Measurements in Thermal Engineering 1/0/3/5/p

0/0/11/14/s

Major Project

Special subjects / Major or Minor
Elective Subjects

2/1/0/3/e Energy Conversm_)n Processes and its 2/1/0/3/e
Equipment

Simulation of Energy Engineering Systems 1/0/2/3/p
Thermal Physics
2/0/1/3/p Thermo-Mechanics
2/1/0/3/p Steam and Gas Turbines
2/1/0/3/e Thermo-Hydraulics
0/0/15/19/s Final project

0/0/11/14/s

1/0/2/3/p
2/0/1/3/p

2/0/1/3/p

2/0/1/3/p

2/1/0/3/p

2/1/0/3/e
0/0/15/19/s
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6.4 Design and T echnology modul

Beginning of the term: spring Beginning of the term: fall
1 2 3. 4. Design and Technology 1 2. 3. 4.
Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
lect/sem/lab/ cr/ plels Subjects lect/sem/lab/ cr/ plels
Special subjects / Major or Minor
Compulsory Subjects
2/1/0/4/e Machine Design and Production T echnology 2/1/0/4/e
2/0/1/5/p Product Modelling 2/0/1/5/p
1/0/3/5/p Advanced Manufacturing 1/0/3/5/p
0/0/11/14/s Major Project 0/0/11/14/s
Special subjects / Major or Minor
Elective Subjects
1/0/2/4/p CAD Technology 1/0/2/4/p
2/0/0/3/e Materials Science 2/0/0/3/e
1/0/2/41p Structural Analysis 1/0/2/41p
1/1/0/3/p Process Planning 1/1/0/3/p
1/1/0/3/p NC Machine Tools 1/1/0/3/p
2/0/0/3/e Fatigue and Fracture 2/0/0/3/e
0/0/15/19/s Final project 0/0/15/19/s

6.5 Industrial Electronics modul

Beginning of the term: spring Beginning of the term: fall
1 2. 3. 4. Industrial Electronics 1 2. 3. 4.
Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
lect/ sem/lab/ cr/ plels Subjects lect/ sem/lab/ cr/ plels
Basic Subjects
| 2r04re | | Electronics 2/01/4fe | | |
Special subjects / Major or Minor
Compulsory Subjects
2/0/1/5/p Power Electronics 2/0/1/5/p
2/0/1/5/p Motion Control 2/0/1/5/p
Special subjects / Major or Minor
Elective Subjects
1/0/2/3/p Analog Electronics 1/0/2/3/p
1/0/2/3/p Digital Electronics 1/0/2/3/p
1/0/2/3/p Real Time Systems 1/0/2/3/p
1/0/1/3/p Programmable Digital Devices 1/0/1/3/p
1/0/1/3/p Industrial Vision Systems 1/0/1/3/p
1/0/1/3/p Web Based Laboratory 1/0/1/3/p
1/0/1/3/p Industrial Embedded Systems 1/0/1/3/p
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6.6 Robotics modul

Beginning of the term: spring Beginning of the term: fall
1. 2. 3. 4. Robotics 1. 2. 3. 4.
Semester | Semester [ Semester Semester Semester | Semester [ Semester Semester
(spring) (fall) (spring) (fall) (fall) (spring) (fall) (spting)
lect/ sem/lab/ cr/ plels Subjects lect/ sem/lab/ cr/ plels

Basic subjects

| 2/1/0/4/e | Advanced Control and Informatics 2/1/0/4/e | |

Special subjects / Major or Minor
Compulsory Subjects

2/0/1/5/p Robot Constructions 2/0/1/5/p
2/1/0/5/p Robot Control 2/1/0/5/p

0/0/11/14/s Major Project 0/0/11/14/s

Special subjects / Major or Minor
Elective Subjects

3/0/0/3/e Production Planning and Control 3/0/0/3/e

2/0/1/3/p Software T echnologies 2/0/1/3/p

Artificial Neural Networks and Hybrid
Systems

1/0/2/3/p Robot Programming 1/0/2/3/p
2/0/0/3/p Simulation of CNC Machines and Robots 2/0/0/3/p
1/1/1/3/p Assembly 1/1/1/3/p
1/1/0/3/p Special Robots and Robot Applications 1/1/0/3/p

1/1/0/3/e 1/1/0/3/e

1/1/0/3/p Microelectronics in Control 1/1/0/3/p
0/0/15/19/s Final project 0/0/15/19/s
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7. Zarovizsgatar gyak

A z&rdvizsgatargyait a major és minor modulok térgyaibol kell dsszedllitani. Erre hdrom
lehet6ség van:

1. Lehet6ség (6sszesen 17 kp):
- Major Compulsory Subject I, 5 kp
Major Compulsory Subject I1, 5 kp
Basic Subject, 4kp
Major Elective Subjects, 3 kp

2. Lehet6ség (Osszesen 15 kp):
Major Compulsory Subject I, 5 kp
Major Compulsory Subject I1, 5 kp
Minor Compulsory Subject, 5 kp

3. Lehetéséag:
- A zarévizsgéra mindenki vélasszon legal abb 15 kreditpontnyi targyat.

A z&rovizsgatérgyak kozott nem lehet a Differential Equations and Numerical

Methods es a Laser Physics.

A 15 kreditpontbdl legaldbb 10 kredipont a major szakiranybdl kell, hogy

legyen.
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8. A Mechanical Engineering M odelling meér noki
mester szak tantargyainak ismertetése

8.1 Basic Subjects
DIFFERENTIAL EQUATIONS AND NUMERICAL METHODS
BMETE9OM X 46
Contact hours: 4+2+0 Credits: 8 Requirement: examination

Responsible: Dr. Garay Barna, professor

Further lecturer(s): Dr. Balint Péter, associate prof., Dr. Moson Péer, associate prof., Dr.
Gyurkovics Eva, associate prof.

T opics:

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.

Recommended literatur e

1. FarkasM., KotsisD., Mile K., Matematika V1I1. Differencidl egyenletek (Mathematics V11|,
Differential Equations), Miilegyetemi Kiadd, Budapest, 1998.

2. Hirsch, M.\W ., Smale, S, Devaney, R.L., Differential equations, dynamical systems, and an
introduction to chaos, Academic Press, New Y ork, 2004.

3. lserles, A., A first course in the numerical analysis of differential equations, Cambridge
University Press, Cambridge, 1996.

LASER PHYSICS
BMETE12MX00

Contact hours: 3+1+0 Credits: 4 Requirement: examination
Responsible: Dr. Lérincz Eméke, associate prof.

Further lecturer(s): Dr. Richter Péter, professor

T opics:

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.

Recommended literature:
1. SalehB. E. A, Teich M. C.: Fundamentals of Photonics, John Wiley & Sons, Inc. 1991.
2. Svelto O.: Principles of Lasers, Springer, 1998.
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3. LIA Handbook of Laser Materials Processing, ed. in chief John F. Ready, Laser Institute of
America, 2001

ANALYTICAL MECHANICS

BMEGEMMMWO01

Contact hours: 3+0+0 Credits: 4 Requirement: examination
Responsible: Dr. Stépan Gabor, professor

T opics:

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.
L agrangian equations of the second kind. Examples. Approximations of the natural frequencies of
continua. Longitudinal, torsional and bending vibrations of beams, standing wave and travelling
wave solutions. Strings. Vibrations of rotors, critical speed of shafts, Campbell diagram.

Recommended literature:
1. Gantmacher, F.: Lecturesin analytical mechanics, Mir Publishers, Moscow, 1975.
2. Hand-Finch, Analytical Mechanics, Cambridge Univ. Press, 2004.

ADV ANCED FLUID MECHANICS

BMEGEATMWO01

Contact hours: 3+0+0 Credits: 4 Requirement: examination
Responsible: Dr. Kristéf Gergely, associate prof.

T opics:

Main objective of the subject is to understand the physical phenomena occurring in various flow
categories of technical relevance and to gain practical knowledge in analyzing flow phenomena.
Detailed thematic description of the subject: Overview of the fundaments of fluid mechanics.
Vorticity transport equation. Potential flows, solution methods based on analytical solutions.
Percolation, Darcy flow. Wells. Boundary layers. Similarity solutions for laminar and turbulent
boundary layers. Overview of computational fluid dynamics (CFD). Turbulence models.
Fundaments of gas dynamics. Wave phenomena. lzentropic flow, Prandtl-Meyer expansion,
moving expansion waves. Normal shock waves, oblique shock waves, wave reflection. Jets. Open
surface flows, channel flows. Pipe networks. Transient flow in pipelines. Atmospheric flows.

Recommended literature:
1. lecture handouts
Lamb, H.: Hydrodynamics, 1932.
Schlichting, H.: Boundary Layer Theory, 1955.
Shapiro A.H: The Dynamics and Thermodynamics of Compressible Fluid Flow, 1953.
Streeter, V .L. & Wylie, E.B: Fluid Mechanics, McGraw-Hill, 1975.

Ferziger, JH. & Peric, M.: Computational Methods for Fluid Dynamics, Springer, ISBN 3-
540-42074-6, 2002.

o g~ WD
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ADV ANCED THERMODYNAMICS
BMEGEENMWAT

Contact hours: 2+1+0 Credits: 4 Requirement: examination

Responsible: Dr. Gréf Gyula, associate prof.

Further lecturer(s): Dr. Véan Péter, senior research fellow

T opics:

General model structure of thermodynamics. Equation of state (gases, liquids and solids). Laws of

thermodynamics. System of body and environment, heat, work, reservoirs, extended systems.

Irreversible processes, availability, exergy analysis, entropy generation minimization. Multi
component phase equilibrium. Reaction equilibrium. Basics of non equilibrium thermodynamics.
Second law. Linear laws. Onsager reciprocity. Local equilibrium. Heat conduction, diffusion, cross
effects. Rheology. Poynting-Thomson body .

Recommended literature:
1. Begjan: Advanced Engineering Thermodynamics, J. Wiley & Sons, 2006
2. Honig: Thermodynamics, Academic Press San Diego, 1999

ELECTRONICS
BMEVIAUMO01

Contact hours: 2+0+1 Credits: 4 Requirement: examination
Responsible: Dr. Rakos Bal &zs, assistant prof.

Further lecturer(s): Dr. Gléckner Gyorgy, assistant prof.

T opics:

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.

Recommended literatur e

1. Charles Fraster and John Milne: Integrated Electrical and Electronics Engineering for
Mechanical Engineers, McGraw-Hill Book Company, London, 1994.

2. Animated Lecture notes in electronics form: http://el ektro.get.bme.hu/

3. James W. Nilsson: Electric Circuits, Addison-Wesley Company, M assachusets 1990.
4. J. Millman, A. Grabel: Microel ectronics, 1987.

5. I. Nagy, J. Megyeri: Analog elektronika (Analog Electronics), Tankonyvkiadd, Budapest,
1992, J4-1081/10

ADV ANCED CONTROL AND INFORMATICS
BMEGEMIMWO01

Contact hours: 2+1+0 Credits: 4 Requirement: examination
Responsible: Dr. Aradi Petra, associate prof.
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Further lecturer(s): Dr. Lipovszki Gydrgy, associate prof.

T opics:

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.

Recommended literatur e

1. Sokszorositott fejezetek Kovacs Jend (szerk.): Szamitdgépes iranyitaselmélet c. mibol,
amely oktatasi segédanyag az University Oulu digitdlis iranyitastechnikai oktatasaban.
(Chapters from the lecture note: Kovacs Jend, Computer Control Theory, University of
Oulu)

MACHINE DESIGN AND PRODUCTION TECHNOLOGY

(Special Compulsory Subject)
BMEGEGEMWO01

Contact hours: 2+1+0 Credits: 4 Requirement: examination
Responsible: Dr. Véaradi Kéroly, professor

Further lecturer(s): Dr. Matyasi Gyula, associate prof.

T opics:

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 JT), automated
production; cellular manufacturing, machining centres and robots. Product data and technical
document management (PDM, TDM), engineering changes and production workflow management
(CE, ECM).

Recommended literature:
1. Grabowski, H.: Universal design theory, Shaker V erlag, Aachen, 1998.
2. Ullman, D.G.: The mechanical design process, McGraw Hill, 1997.
3. Dym, C.L.: Engineering design, Cambridge University Press, 1994.

4. Kalpakjian, Schmid: Manufacturing Engineering and Technology, Prentice-Hall Inc. Publ.
2001, ISBN 0-201-36131-0
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8.2 A Fluid Mechanics modul tantargyai

Special subjects/ Major or Minor Compulsory Subjects

COMPUTATIONAL FLUID DYNAMICS
BMEGEATMWO02

Contact hours: 2+2+0 Credits: 5 Requirement: practical mark
Responsible: Dr. Kristéf Gergely, associate prof.

Further lecturer(s): Lohadsz Mé&té Marton, assistant prof.

T opics:

Main objective of the subject is providing sufficient theoretical background and practical
knowledge for professional CFD engineers. Detail ed 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

|aboratory.

Recommended literatur e
1. lecture handouts

2. Ferziger, JH. & Peric, M.: Computational Methods for Fluid Dynamics, ISBN 3-540-
42074-6, Springer-V erlag, Berlin, 2002.

FLOW MEASUREMENTS
BMEGEATMWO03

Contact hours; 2+1+1 Credits: 5 Requirement: practical mark
Responsible: Dr. V ad Janos, associate prof.

Further lecturer(s): Suda Jené Mikl s, assistant prof., Balczé Mérton, research assi stant.

T opics:

Main objective of the subject is getting acquainted with the measurement principles, application
areas, advantages and limitations of various flow measuring techniques applied in industrial
practice as well as in research&development related laboratory activities. Detailed thematic
description of the subject: 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), Particle
Image V elocimetry (PIV). Flow visualization. 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.
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Collaboration of measurement technique and computational simulation. Laboratory exercise.
Recommended literature:

1. Vad, J. (2008), Advanced flow measurements. Miegyetemi Kiado, 45085. ISBN
978 963 420 951 5.

MAJOR PROJECT IN FLUID MECHANICS

BMEGEATMWD1

Contact hours: 0+0+11 Credits: 14  Requirement: signature
Responsible: Dr. V ad Janos, associate prof.

T opics:

The aim of the course is to develop and enhance the capability for complex problem solving of the
students under advisory management of their project leader and advisors. Each student’ s project is
guided by the project leader and depending on the problem -if applicable- by advisor(s). They form
the so-called eval uation team.

Detailed thematic description of the subject: Several experimental and/or numerical (CFD) major
project proposals will be announced by the project leaders on the registration week or before. The
major project proposals are defined as being complex problems for the 3' semester and also can be
continued in course of the Final Project (BMEGEATMWD2) in the 4" semester, hence resulting in
the Master Thesis of the student.

In course of the Major Project one single student or group of max. 2 students will work on one
sel ected challenging problem of fluid mechanics.

1% eval uation team meeting on the 4" week: 1% (Proj ect presentation by the student

2" eval uation team meeting on the 8" week: 2" project presentation by the student

3 eval uation team meeting on the 13" week: 3" major project presentation by the student

On the 14™ week: submission of the major Project Report in printed and electronic (CD/DVD)
format.

Evaluation team members assess the students work, presentations & report.

Recommended literatur e

1. Preliminary literature survey is essential part of the project start, but reference literature will
be provided by the project leader / advisors, too.

Special subjects/ Major or Minor Elective Subjects

LARGE-EDDY SIMULATION IN MECHANICAL ENGINEERING
BMEGEATMWO05

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Kristof Gergely, associate prof.

Further lecturer(s): Lohédsz Mété Marton, assistant prof.

T opics:

The main objective of the subject is to get familiar with the concept of Large-Eddy Simulation and
its widely used techniques. A secondary objective is to gain knowledge about post-processing
techniques specially suited for instantaneous and steady 3D flow data. Applications from turbulent
heat transfer and noise production will be shown.

Detailed thematic description of the subject: Motivations why to use Large-Eddy Simulation (LES).
Filtering of the incompressible Navier-Stokes equations, basic filter properties. Numerical
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requirements of the simulation. Subgrid scale modelling approaches. Interacting error dynamics.
Practical aspect of the simulation (domain time and mesh requirements). Special LES boundary
conditions: inlet turbulence generation. Hybrid and zonal LES/RANS approaches. Postprocessing
of LES results: flow topology description, vortex detection methods. Case studies: internal cooling
channel, flow around an airfoil, near field of a jet.

Recommended literatur e

1. Lesieur, M.; Métais, O. & Comte, P. Large-Eddy Simulations of Turbulence Cambridge
University Press, 2005

2. Pope, S.B. Turbulent Flows, Cambridge University Press, 2000
3. Sagaut, P. Large Eddy Simulation for incompressible Flows. An Introduction Springer, 2002
4. Geurts, B.J. Elements of direct and large-eddy simulation R.T. Edwards, Inc., 2003

FLUID TECHNICAL PROCESS MODELLING
BMEGEATMWO06

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. V ad Janos, associate prof.

Further lecturer(s):-

T opics:

The main objective of the subject is to get acquainted with various industrial fields, with special
regard to ones based on fluid mechanical processes. Obtainment of skill in recognition and solution
of industry-related problems, on the basis of real case studies.

Detailed thematic description of the subject: Case studies from various fields of industry regarding
problem solution related to fluid flow technology. Outline of the technological process, problem
setting. Practical aspects of problem setting. Error analysis. Field work: on-site measurements and
additional studies. Simulation case studies. Interactive solution of industry-related diagnostic
problems. Proposals for elimination of the problem and their justification. Future remarks.

Recommended literatur e

1. Vad, J. (2008), Advanced flow measurements. Miegyetemi Kiadd, 45085. ISBN
978 963 420 951 5.

MUL TIPHASE AND REACTIVE FLOW MODELLING
BMEGEATMWO07

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Szabd K. Gabor, research fellow

Further lecturer(s):-

T opics:

The main objective of the subject is to understand the physical phenomena occurring in fluid
systems with more than one chemical components or more than one phases. Familiarization with
special measurement techniques used in such systems. Outlining the concepts of possible theoretical
models and numerical modelling, understanding limitations due to restricted range of validity and
computational resources. Detailed studying of models used in some typical engineering
applications.

Detailed thematic description of the subject: Physical phenomena, major concepts, definitions and
modelling strategies. Lagrangian vs. Eulerian description. Equilibrium vs. non-equilibrium models.
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Dimensionless numbers. Modelling free surface and fluid-fluid interfaces. Bubble growth and
collapse. Gravity and capillary waves. Dispersed particle transport. Flow regimes and model
options. Sedimentation and fall-out. Flow regimesin vertical, horizontal and inclined pipes. Closure
relations. Advanced two-phase flow instrumentation. Phase change and heat transfer in single-
component systems. boiling, cavitation, condensation. Related heat transport problems and
industrial applications. Phase interactions. particle agglomeration and break-up. Modelling
chemical reactions: flames, combustion models, atmospheric reactions. Computational Multi-Fluid
Mechanics (CMFD): general methods and limitations, usage of general purpose computational fluid
dynamics codes, design of specialized target software. Applications in power generation,
hydrocarbon and chemical industry.

Recommended literature:
1. Lecture notes downloadable from the Department’ s Internet site.

2. C. Crowe, M. Sommerfield, and Y utaka Tsuji. Multiphase Flows with Droplets and
Particles. CRC Press, 1998.

3. D. Gidaspow. Multiphase Flow and Fluidization. Academic Press, Boston, 1994.
4. Further literature will be provided on the course website.

UNSTEADY FLOWSIN PIPE NETWORKS

BMEGEVGMWO02

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Haldsz Gabor, professor

T opics:

Structure of piping systems. Description of steady flow as initial condition for computing transient
operation. Derivation of the basic equation system for 1D unsteady flow in pipe sections. Solution
methods: method of characteristics, implicit methods. Boundary condition treatment. Modelling gas
release and cavitation. Open channel flow modelling. Possibilities to protect the system from
dangerous pressure surges, check valves, air chambers. Electrodynamic analogy, the impedance
method.

Recommended literature:
1. Wylie, E.B. — Streeter, V .L.: Fluid transients in systems, McGraw-Hill, 1993
2. Fox, RW.—McDonald, A.T .:Introduction to Fluid Mechanics, John Wiley & Sons, 1994

MEASUREMENT TECHNIQUESAND SIGNAL PROCESSING
BMEGEMIMWOQ7

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Lipovszki Gyorgy associate professor

Further lecturers: Dr. Pandula Zoltan, assistant professor

T opics:

Signals and systems in the time and frequency domains. Mathematical methods in signal
processing. Methods of digital data acquisition and signal processing.

Measurement errors and probability. Signal to noise ratio improvement. Analogue signal filtering
and processing. Filtering and processing of digital signals.

Noisy periodic signals, stochastic signals, amplitude density function, cross- and autocorrelation.
Statistical methods of signal processing: non-parametric and parametric statistical tests.
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Recommended literature:
1. Sydenham, P. H.: Handbook of Measurement Science, V ol. 1 and 2., J. Wiley 1982.

2. J. S. Bendat — A.G. Piersol: Random Data (Analysis and Measurement Procedures) John
Wiley & Sons Inc. 2000.

BUILDING AERODYNAMICS
BMEGEATMWO08

Contact hours: 2+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Lajos Tamaés, professor

Further lecturer(s):

T opics:

The main objective of the subject is to extend the knowledge of students in Aerodynamics in
general and in Building Aerodynamics and transport of pollutant in particular as well as to
contribute to development of skills of studentsin practical use of theoretical knowledge.

Detailed thematic description of the subject: Structure and properties of atmospheric boundary

layer, characteristics of wind. Bluff-body aerodynamics. boundary layer separation, characteristics
of separated flows, vortices, their effects on the flow description of complex 3-dimensional flow
fields. Arising and characterisation of wind forces. Wind and structure interaction, aero-elasticity.
Building aerodynamics (buildings, chimney and towers). Bridge aerodynamics. Computational
wind engineering. Wind codes and standards. fundamentals and philosophy (ASCE and
EUROCODE). Wind loading estimates based on wind tunnel measurements, numerical simulation
and standards. Dispersion of pollutants in urban environment, effect of buildings on dispersion.
Relationship between wind effects and ventilation of halls and rooms in building. Wind tunnel and
CFD case studies.

Recommended literatur e

1. Simiu, E and Scanlan, RH.: Wind Effects on Structures: Fundamentals and Applications to
Design, Wiley-Interscience, 1996 (third edition)

2. Lawson, T.: Building Aerodynamics, ISBN 1-86094-187-7, Imperial College Press, 2001
3. Lajos T.: Az aramlastan alapjai (2009) ISBN 9789630663823

AERODYNAMICS AND ITSAPPLICATION FOR VEHICLES
BMEGEATMWO09

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Régert Tamas, assistant prof.

Further lecturer(s): Dr. Lajos Tamés, professor

T opics:

The main objective of the subject is to extend the knowledge of students in Aerodynamics in
general and in V ehicle Aerodynamics in particular as well as to contribute to development of skills
of studentsin practical use of theoretical knowledge.

Detailed thematic description of the subject: Streamlined body aerodynamics: theory of airfoils,
streamlined bodies of revolution, streamlined bodies of finite extension. Compressibility effects,
flows with variable air density. Impact of aerodynamics on aircrafts at subsonic and supersonic
speeds. Bluff body aerodynamics: boundary layer separation, characteristics of separated flows,

vortices, their effects on the flow and their detection techniques, description of complex 3-
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dimensional flow fields. Principles of aerodynamic design and optimization of passenger car
bodies, trucks and buses. Basics of flow control: control techniques without flow separation

(turbulators, boundary layer blow down and suction), and with flow separation (high lift devices,

vortex generators, winglets). STOL aircraft, deltawing aircraft, Formula 1 race car aerodynamics.

Recommended literatur e

1. A.M. Keuthe, C-Y Chow: Foundations of Aerodynamics. John Wiley & Sons, Inc. 1998.
ISBN 0-471-12919-4

2. W. H. Hucho: Aerodynamik des Automobils. Springer-V erlag, 1999. ISBN: 3-540-62160-1
3. T.Lagos: Az aramlastan alapjai (2009) ISBN: 9789630663823
4. W eb page: www .aerodyn.org

5. Web page: http://www .aeromech.usyd.edu.au/aero/aerodyn.html

ADV ANCED TECHNICAL ACOUSTICS AND MEASUREMENT

TECHNIQUES
BMEGEATMW10

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. V ad Janos, associate prof.

Further lecturer(s): Dr. Koscsd Gébor, assistant prof.

T opics:

The main objective of the subject is to extend the knowledge in technical acoustics and
measurement techniques with the help of presentation of acoustic design and measurement
methods, common in the engineering practise.

Detailed thematic description of the subject: The ray theory, sound propagation in non-
homogeneous media. Sound propagation in duct and higher order modes. Spherical waves, and the
point monopole, dipole and quadrupole sound sources. The flow generated sound, Lighthill’s
acoustic analogy and the inhomogeneous wave equation. Attenuation of sound waves. Acoustic
measurements, microphones, analysers, calibrators, intensity measurement, anechoic and
reverberating chambers.

Recommended literatur e

1. A.P.Dowling, J.E.Foowcs Williams: Sound and Sources of Sound, Ellis Horwood Limited,
1983, ISBN 0-85312-400-0

2. Leo L. Beranek: Noise and Vibration Control, Institute of Noise Control
Engineering,1988,1SBN 0-9622072-0-9

HEMODYNAMICS

BMEGEVGMWO06

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Pandula Zoltén, assistant professor

T opics:

Fluid mechanical and structural questions of the arterial system. Models and methods for the
description of blood flow in blood vessels (fluid mechanical and mechanical equations), numerical
solution of the equations. Major invasive and non-invasive methods of blood flow and blood
pressure measurements, methods for numerical modelling of blood pressure. Characteristic
physiological quantities and their influence in hemodynamics.
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Recommended literatur e

1. Nichols, W. W., O'Rourke, M. F. (2005): McDonald's Blood flow in arteries, (Oxford
University Press), ISBN 0 340 80941 8

2. Streeter, V. L., Wylie, E. B.(1967): Hydraulic Transients, (McGraw-Hill Book Company)

FLOW STABILITY

BMEGEVGMWOQ7

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Padl Gyorgy, associate professor

T opics:

Mechanisms of instability, basic concepts of stability theory, Kelvin-Helmholz instability. Basics of
linear stability for continuous and discrete systems with examples, stability of discretization

techniques (explicit and implicit Euler technique, Runge-Kutta schemes) and linear stability

analysis of surge in turbomachines. The Hopf bifurcation theorem with application to

turbomachinery. Galerkin projection and its applications. Lorenz equations; derivation (Rayleigh-

Bénard convection), linear and nonlinear stability, interpretation of the bifurcation diagram. Loss of

stability of parallel inviscid and viscous flows. Instability of duct flow, jet flow, boundary layer.
Thermal and centrifugal instability. Uniform asymptotic approximations.

Recommended literature:
1. P. G. Drazin: Introduction to Hydrodynamic Stability. Cambridge University Press, 2002
2. P. G. Drazin, W. H. Reid: Hydrodynamic Stability. Cambridge University Press, 2004

3. J. Guckenheimer, P. Holmes: Nonlinear Oscillations, Dynamical Systems, and Bifurcations
of Vector Fields. Applied Mathematical Sciences, Vol. 42, Springer-V erlag, New Y ork,
1983, ISBN 0-3879-0819-6

THEORETICAL ACOUSTICS

BMEGEVGMWO08

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Paal Gyorgy, associate professor

T opics:

Lighthill’ stheory. Green functions, jet noise. Effect of rigid walls,.the Ffowcs-Williams - Hawkings
equation. Effect of flows on sound propagation, the Philips and the Lilley equation.

Vibrating string, membrane and plate. Sound radiation from planes, cylinders and spheres. Sound
waves in ducts, higher modes, dissipation, flexible wall. Diffraction of sound waves.

Recommended literatur e
1. P.M.Morseand K. U. Ingard: Theoretical Acoustics, McGrow-Hill, New Y ork, 1976
2. M. E. Goldstein: Aeroacoustics. McGrow-Hill, New Y ork, 1976

FINAL PROJECT IN FLUID MECHANICS
BMEGEATMWD?2

Contact hours: 0+0+15 Credits: 19  Requirement: signature
Responsible: Dr. V ad Janos, associate prof.
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Further lecturer(s):

T opics:

The aim of the course is to develop and enhance the capability for complex problem solving of the
students under advisory management of their project leader and advisors. Each student’ s project is
guided by the project leader and depending on the problem -if applicable- by advisor(s). They form
the so-called eval uation team.

Detailed thematic description of the subject: Several experimental and/or numerical (CFD) final
project proposals will be announced by the project leaders on the registration week or before. The
final project proposals are defined as being complex problems of fluid mechanics, that’s solving
started in the 3" semester in course of the Major Project (BMEGEATMWD1) and is to be
continued in course of this Final Project (BMEGEATMWD?2) in the 4" semester, hence resulting in
the Master Thesis of the student. In course of the Final Project one single student will work on the
sel ected challenging problem of fluid mechanics.

1% eval uation team meeting: on the 4" week: 1% (Proj ect presentation by the student

2™ eval uation team meeting: on the 8" week: 2™ project presentation by the student

3 eval uation team meeting: on the 13" week: 3" final project presentation by the student

On the 14™ week: submission of the final Project Report (ie. the Master Thesis) in printed and
electronic (CD/DVD) format.

Evaluation team members assess the students work, presentations & report.

Recommended literatur e

1. Preliminary literature survey is essential part of the project start, but reference literature will
be provided by the project leader / advisors, too.

8.3 A Solid M echanics modul tantargyai

Special subjects/ Major or Minor Compulsory Subjects

FINITEELEMENT ANALYSIS
BMEGEMMMWO02

Contact hours: 2+0+2 Credits: 5 Requirement: practical mark

Responsible: Dr. Voros Gabor, associate prof.

Further lecturer(s): Dr. Szekrényes Andras, assistant prof.

T opics:

Discretization of linear boundary value problems. Finite elements in equilibrium problems of 2d
and 3d eladticity. Effects of FE mesh. Errors in FEA. Adaptive methods. Finite elements in

frequency analysis for elastic structures. Transient dynamic analysis by FEM. Finite element
model ling of contact problems and elastic buckling.

Recommended literature:
1. Ross, C.T.F.: Finite Element Methods in Engineering Science. Ellis Horwood, 1990.
2. Ross, C.T.F.: Finite Element Programs for Structural Vibrations. Springer, 1991.

3. Felippa, C.A.: Introduction to Finite Element Methods. Interneten keresztil is elérhet
oktatasi anyag PDF formétumban a Miincheni Miszaki Egyetem, Computational Mechanics
M Sc kurzusan: http://www.st.bv.tum.de/i ndex.html ?2/content/teaching/feml/fem1.html
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CONTINUUM MECHANICS

BMEGEMMMWO03

Contact hours: 2+1+0 Credits: 5 Requirement: practical mark
Responsible: Dr. Szab6 Laszl6, professor

T opics:

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.
Recommended literature:

1. Malvern, L. E., Introduction to the Mechanics of a Continuous Medium, Prentice Hall, 1969.

2. Holzapfel, G., Nonlinear Solids Mechanics. A Continuum Approach for Engineering. John
Wiley & Sons, New Y ork, 2000.

3. Béda, Gy., Kozék, I., V erhés, J., Continuum Mechanics, Akadémiai Konyvkiadd, Budapest,
1998.

MAJOR PROJECT IN SOLID MECHANICS

BMEGEMMMWD1

Contact hours: 0+0+11 Credits: 14  Requirement: signature
Responsible: Dr. Kovacs Adam, associate prof.

T opics:

In course of the Project one student or group of 2 students will work on one selected challenging
problem of mechanical engineering. Several experimental and/or numerical project proposals will
be announced by the project leaders. The aim of the course is to develop and enhance the capability
for complex problem solving of the students under advisory management of their project leader. At
the end of each semester a written Project Report is to be submitted and the summary and findings
of the investigations on the selected problem isto be presented as Project Presentation.

Recommended literature: It depends on the topic of the project.

Special subjects/ Major or Minor Elective Subjects

ELASTICITY AND PLASTICITY
BMEGEMMMWO05

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Szab6 Laszl6, professor
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T opics:

Elasticity: Covers vector and tensor analysis, indicial notation. Displacements and small strains.
Compatibility of strain. Theory of stress. Principle stresses. Generalized Hooke's law. Strain energy
function. Isotropy and anisotropy. Equilibrium equations. Problems in plane stress and plane strain.
Airy stress function. Torsion of prismatic bars. Thick-walled tube, rotating disk. Principle of virtual
work. Rayleigh-Ritz methods. Introduction to the finite element method. Truss and beam elements.
Plasticity: Reviews stress and strain deviators, invariants and distortional energy. Principal and
octahedral stresses and strains. Tresca and von Mises yield criteria. Yield surface and Haigh-
Westergaard stress space. Lode's stress parameters. Subsequent yield surface. Prandtl-Reuss
relations. Work and strain hardening. Isotropic and kinematic hardening rules. Incremental and
deformation theories. Time-dependent deformations. visco-elasticity, elasto-viscoplasticity and
creep. Simple truss. Bending of straight beams. Thick-walled tube. Plasticity equations in finite
element methods. Stress updating algorithms and consistent tangent modul us.

Recommended literatur e

1. Khan, A. S,, Huang, S., Continuum Theory of Plasticity, John Wiley & Sons, New Y ork,
1995.

2. Malvern, L. E., Introduction to the Mechanics of a Continuous Medium, Prentice Hall, 1969.
3. Chen, W. F., Han, D. J,, Plasticity for Structural Engineers, Springer-V erlag, Berlin, 1988.
4. Simo, J.C., Hughes, T. R. J., Computational Inelasticity, Springer-V erlag, New Y ork, 1997.

NONLINEAR VIBRATIONS

BMEGEMMMWO06

Contact hours: 1+1+0 Credits: 3 Requirement: examination
Responsible: Dr. Stépan Gabor, professor

T opics:

Phase plane analysis of single degree-of-freedom nonlinear systems. Construction of trajectories
and their analysis in case of conservative nonlinear systems. The effect of nonlinear damping.
Harmonic excitation of nonlinear mechanical systems, resonance in nonlinear systems. Self-excited
vibrations. Liénard and Bendixson criteriafor limit cycles. Hopf bifurcations. Chaotic oscillations.

Recommended literatur e

1. Ludvig Gy., Gépek dinamikaja (Dynamics of Machines), Mszaki Konykiado, Budapest,
1989.

2. Rand R., Topicsin Nonlinear Dynamics with Computer Algebra, Gordon and Breach, 1994,

3. Lesser M., The Analysis of Complex Nonlinear Mechanical Systems, World Scientific,
1996.

COUPLED PROBLEMSIN MECHANICS

BMEGEMMMWO7

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Kovacs Adam, associate prof.

T opics:

Diffusion problems: thermomechanical, chemomechanical, hygromechanical fields. Coupled piezo-
electromechanical equations. Fluid-structure interaction. Smart structures, micro-electromechanical
systems. Contact stresses in deformable bodies. Finite element modelling. Mesh coupling.
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Partitioned analysis. Case studies.
Recommended literatur e

1. Zienkiewicz, O.C.; Taylor, R.L., Finite Element Method (5th Edition) Volume 1 - The
Basis, Elsevier, 2000.

2. Hearn, E.J., Mechanics of Materials, Volume 2 - The Mechanics of Elastic and Plastic
Deformation of Solids and Structural Materials (3rd Edition), Elsevier, 1997.

MECHANISM S

BMEGEMMMWO08

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Bende Margit, assistant prof.

T opics:

Structural analysis of kinematical chains. degrees of freedom, groups, six-bar chains, equivalent
chains. Straight-line guide. Four-bar linkage. Planar motion: relative centers of zero velocity,
transmission, theorem of Kennedy. Curvature theory: fixed and moving centrodes, envelopes,
inflexion circle, return circle, centre of curvature, theorem of Euler-Savary, theorem of Bobillier.
Acceleration field. Cams and gears.

Recommended literatur e

1. Sandor, G.N., Erdman, A.G.. Advanced Mechanism Design: Analysis and Synthesis.
Prentice Hall, 1984.

BEAM STRUCTURES

BMEGEMMMWO09

Contact hours: 1+1+0 Credits: 3 Requirement: examination
Responsible: Dr. Voros Gabor, associate prof.

T opics:

Torsion and shear of thin walled beams, calculation of warping-sector area function, shear center,
shear flow. Constrained torsion of prismatic beams. Stability problems of beam structures, bending
and flexural-bending buckling. Application of numerical methods based on the Trefftz principle.
Dynamic problems, application of modal decomposition method. Example: seismic excitation.

Recommended literature:
1. Ludvig Gy., Gépek dinamikgja (Dynamics of Meachines), Mszaki Konykiadd, Budapest,
1989.

2. Ponomarjov, SZ. D., Szilardsagi szamitasok a gépészetben (Strength Calculations in
Engineering), Miszaki Konykiadd, Budapest, 1964.

EXPERIMENTAL METHODSIN SOLID MECHANICS
BMEGEMMMW10

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Szekrényes Andrés, assistant prof.

Further lecturers: Dr. Szab6 Zsolt, associate prof, Dr. Thamm Frigyes, associate prof., Takéacs
Dénes, research assistant , Gaspar Tibor, engineer, Wohlfart Richérd, engineer
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T opics:

Strain measuring methods (theory and practice: strain gauges, static and dynamic strain bridges,
evaluation methods). Moiré-method, holographic interferometry, thermoelastic analisys,
Experimental methods in the fracture mechanics of composites. Self-excited vibrations of wheels.
Dynamic measurements of wheels. Measuring methods, equipments and evaluations for vibration
analysis. Modal analysis.

Recommended literatur e

1. Dr. Thamm Frigyes. Szilard testek mechanikdjanak kisérleti modszerei (Experimental
Methods in Solid Mechanics), Miiegyetemi kiado, J 10016

2. Human Vibration, Briel & Kjaer kiadvany.

3. Thamm-Ludvig-Huszér-Szantd: A szilardsagtan kisérleti modszerei (Experimental Methods
in Strength of Materials), Muszaki konyvkiadd, Budapest, 1968.

FINAL PROJECT IN SOLID MECHANICS

BMEGEMMMWD?2

Contact hours: 0+0+15 Credits: 19  Requirement: signature
Responsible: Dr. Kovacs Adam, associate prof.

T opics:

The aim of the subject of is to demonstrate the ability of the student to solve high level, practical

engineering problems, based on acquired knowledge in the fields of mechanical engineering. The
projects have to be prepared by the students under the guidance of supervisors. The Final Projects

include tasks in design, simulations, laboratory tests, manufacturing as well as controlling,
interfacing and software tasks. The expected result is mostly a Final Report prepared according to

written formal requirements. During the Final Exam, the results have to be explained in an oral

presentation.

Recommended literature: It depends on the topic of the project.

8.4 A Thermal Engineering modul tantargyai

Special subjects/ Major or Minor Compulsory Subjects

COMBUSTION TECHNOLOGY
BMEGEENMWCT

Contact hours: 2+1+1 Credits: 5 Requirement: practical mark
Responsible: Dr. Penninger Antal, professor

Further lecturer(s): Lezsovits Ferenc, assistant |ect.

T opics:

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.
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Laboratory: Flame velocity. Flame demonstrations. Emission measurement.

Recommended literatur e

1. Warnatz, Jirgen: Combustion: Physical and chemical fundamentals, modeling and
simulation, experiments, pollutant, Springer, 1999.

2. Kuo, Kenneth, Kuan-yun: Principles of combustion, Wiley, 2005.

MEASUREMENTSIN THERMAL ENGINEERING
BMEGEENMWM1

Contact hours: 1+0+3 ) Credits: 5 Requirement: practical mark
Responsible: Dr. Bereczky Akos, associate prof.

Further lecturer(s): Dr. Gréf Gyula, associate prof., Lezsovits Ferenc, assistant lect., Dr. Sztankd
Krisztian, assistant prof.

T opics:

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 LabV iew graphical programming environment.

Recommended literatur e

1. Liptak, G. Béla: Instrument engineers' handbook, CRC Press, 2003-2006 (V ol. 1: Process
measurement and analysis, V ol. 2: Process control and optimization)

2. The measurement and automation, National I1nstruments Catalogue 2004.

MAJOR PROJECT IN THERMAL ENGINEERING

BMEGEENMWD1

Contact hours: 0+0+11 Credits: 14  Requirement: signature
Responsible: Dr. Bereczky Akos, associate prof.

T opics:

In course of the Project one student or group of 2 students will work on one selected challenging
problem of mechanical engineering. Several experimental and/or numerical project proposals will
be announced by the project leaders. The aim of the course is to develop and enhance the capability
for complex problem solving of the students under advisory management of their project leader. At
the end of each semester a written Project Report is to be submitted and the summary and findings
of the investigations on the selected problem isto be presented as Project Presentation.

Recommended literature: It depends on the topic of the project.

Special subjects/ Major or Minor Elective Subjects

ENERGY CONVERSION PROCESSES AND ITSEQUIPMENT
BMEGEENMWEE

Contact hours: 2+1+0 Credits: 3 Requirement: examination
Responsible: Dr. Penninger Antal, professor
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Further lecturer(s): Dr. Lezsovits Ferenc, assistant prof., Dr. Bereczky Akos, associate prof.

T opics:
Energy sources, demands and utilizations. Power generation. Steam cycles (superheating, reheating,
regeneration, combined). Boilers and steam generators. Nuclear power stations. Combined heat and
power generation. Internal combustion engines. Centralized - distributed power generation.
Calculation of energy balance, software's for system planning and modelling. Environment
protection.

Recommended literature:
1. Kehlhofer, Rolf: Combined-cycle gas and steam turbine power plants, Fairmont Pr. 1991.
2. Buki: Energetika (Energy management), Miegyetemi kiad6. 1997.

SIMULATION OF ENERGY ENGINEERING SYSTEMS

BMEGEENMWSE

Contact hours; 1+0+2 Credits: 3 Requirement: practical mark
Responsible: Dr. Czinder Jens, assistant prof.

T opics:

Methods of determination the dynamic models. Type of equation groups. Linear — nonlinear,
distributed — concentrated parameters. Application of Matlab/Simulink interactive programming
language. Case studies: simple and complex energy conversion processes. Student projects:
dynamic modelling and simulation experi ment.

Recommended literature:
1. Zeigler, Phillip: Theory of modelling and simulation, Academic Press, 2000.
2. http://www.mathworks.com/

THERMAL PHYSICS

BMEGEENMWTP

Contact hours: 2+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Gréf Gyula, associate prof.

T opics:

Physical backgrounds. Mechanism and models of heat conduction in solids. Non homogeneous
materials. Determination methods and techniques of thermophysical properties. (Solution of inverse
problem of heat conduction.) Steady state and transient methods.

Recommended literature:
1. Maglic: Compendium of thermophysical property measurement methods, Plenum, 1984.
2. Ozisik: Inverse Heat Transfer (Fundamentals and applications), Taylor& Francis, 2000

THERMO-MECHANICS

BMEGEMMMWTM

Contact hours: 2+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Kovacs Adam, associate prof.

T opics:

Temperature dependence of material properties. Governing equations of coupled thermal and
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mechanical fields. Thermal boundary conditions. Thermal stressesin beams, plane problems, plates,
thick-walled tubes and rotating disks. Instationary heat conduction, transient thermal stresses.

Numerical thermal stress analysis. Heat conductance and capacitance matrices. Computer
simulation of thermal stresses.

Recommended literature:
1. Boley, B.A, Weiner, JH.: Theory of thermal stresses. Wiley, 1960.

2. Zienkiewicz, O.C., Taylor, R.L.: The Finite Element Method. Volume 1. The Basis,
Butterworth, Heinemann, 2000.

STEAM AND GASTURBINES
BMEGEENMWTU

Contact hours: 2+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Penninger Antal, professor

Further lecturer(s): Dr. Sztankd Krisztian, assistant prof.

T opics:

Classification of turbines. Flow in nozzle. Historical notes. Principal elements. Axial flow turbines:
impulse stage, reaction stage, velocity compounded stage. Losses, design considerations.

Calculation of nozzles and stage parameters, power and torque. Efficiency, characteristic curves.

Gas turbine cycles (inter-cooling, reheating, aircraft engines etc.). Compressors, combustion
chambers, turbines, co-operation of elements. Efficiency and losses. Constructions.

Laboratory: Steam- and gas turbine demonstration and measurement.

Recommended literature:
1. P. Slyakhin: Steam turbines: Theory and design, University Press of Pacific 2005.
2. Saravanamuttoo, Rogers, Cohen: Gas turbine theory, Prentice Hall, 2001.
3. Kostyuk, Frolov: Steam and gas turbine, MIR, Moscow

THERMO-HYDRAULICS

BMEGETEMWTH

Contact hours: 2+1+0 Credits: 3 Requirement: examination
Responsible: Dr. Aszddi Attila, associate prof.

T opics:

Heat generation and removal in different type of nuclear reactors. General differential equation of
heat conduction. Material properties of UO2. Equations of hydraulic systems. Convective heat

transfer. Thermal instabilities. Natural convection. Boiling heat transfer. Boiling curve, boiling
crisis. Condensation. Two phase flow patterns, flow maps. Temperature distribution in the fuel.

Thermohydraulics of the coolant subchannels. Design limits of nuclear fuel. Computer codes in
thermohydraulics. Fundamentals of reactor safety, the role of human factor. Design Basis
Accidents. Beyond Design Basis Accidents. Relevant nuclear accidents (e.g. TMI-2, Chernobyl).

Recommended literature:
1. N. E. Todreas, M. S. Kazimi: Nuclear Systems |; Thermal hydraulic fundamentals, 1990.
2. L. S. Tong, J. Weisman: Thermal Analysis of Pressurized W ater Reactors, ANS, 1996.
3. Manuscript of the lectures
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FINAL PROJECT IN THERMAL ENGINEERING

BMEGEENMWD2

Contact hours: 0+0+15 Credits: 19  Requirement: signature
Responsible: Dr. Lezsovits Ferenc, assistant prof.

T opics:

The aim of the subject of is to demonstrate the ability of the student to solve high level, practical

engineering problems, based on acquired knowledge in the fields of mechanical engineering. The
projects have to be prepared by the students under the guidance of supervisors. The Final Projects

include tasks in design, simulations, laboratory tests, manufacturing as well as controlling,
interfacing and software tasks. The expected result is mostly a Final Report prepared according to

written formal requirements. During the Final Exam, the results have to be explained in an oral

presentation.

Recommended literature: It depends on the topic of the project.

8.5 A Design and T echnology modul tantargyai

Special subjects/ Major or Minor Compulsory Subjects

PRODUCT MODELLING
BMEGEGEMWO02

Contact hours: 2+0+1 Credits: 5 Requirement: practical mark
Responsible: Dr. Véaradi Kéroly, professor

Further lecturer(s): Dr. Renner Gabor, associate prof.
T opics:
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.
Recommended literature:

1. Horvath |, et a: Advanced Design Support, Delft University of Technology, 2005.

2. Stoll, H.W.: Product design methods and practices, Marcel Dekker, Inc., 1999.

ADV ANCED MANUFACTURING

BMEGEGTMWO01

Contact hours: 1+0+3 Credits: 5 Requirement: practical mark
Responsible: Dr. Métyasi Gyula, associate prof.

T opics:

Mechanics of metal cutting. Machinability, advanced tool materials, coatings and tool wear. New
generation of cutting tools and tool holders. Dry machinig. HSM-High speed machining. Machining
of hard materials. Micro and nano technology. Reverse Engineering. Rapid Prototyping. Methods
for machinig for different parts, dies and moulds. CAD/CAM and CNC structures. Monitoring of

34

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

BME Gépészmérnoki Kar Mechanical Engineering Modelling MSc szak

manufacturing. In-Process measuring methods in manufacturing.
Recommended literature:

1. George Schneider: Cutting tool application, Prentice Hall Inc.:http://www.prenthal |.com/

2. Kalpakjian, Schmid: Manufacturing Engineering and Technology, Prentice-Hall Inc.Publ.
2001, ISBN 0-201-36131-0

3. Manufacturing, B. Benhabib, Marcel Dekker Inc., 2003, ISBN 0-8247-4273-7

MAJOR PROJECT IN DESIGN AND TECHNOLOGY

BMEGEGEMWD1

Contact hours: 0+0+11 Credits: 14  Requirement: signature
Responsible: Dr. Véaradi Kéroly, professor

T opics:

In course of the Project one student or group of 2 students will work on one selected challenging
problem of mechanical engineering. Several experimental and/or numerical project proposals will
be announced by the project leaders. The aim of the course is to develop and enhance the capability
for complex problem solving of the students under advisory management of their project leader. At
the end of each semester a written Project Report is to be submitted and the summary and findings
of the investigations on the selected problem isto be presented as Project Presentation.

Recommended literature: It depends on the topic of the project.

Special subjects/ Major or Minor Elective Subjects

CAD TECHNOLOGY
BMEGEGEMWO04

Contact hours; 1+0+2 Credits: 4 Requirement: practical mark
Responsible: Dr. Renner Gabor, associate prof.

Further lecturer(s): Gombor Balézs, assistant lect.

T opics:

CAD tools and methods in machine design. Concurrent design. Product modeling. Surface and solid
models. Parametric design. Feature based design. Integrated approach. Kinematic simulation.

Conceptual design. Product data management. Product lifecycle management. Distributed design
approach. Virtual prototyping. Rapid prototyping.

Recommended literature:
1. Lee, K.: Principles of CAD/CAM/CAE systems, Addision-Wesley, 1999.
2. Horvéth, 1., et a: Advanced Design Support, Delft University of Technology, 2005.

MATERIALS SCIENCE

BMEGEMTMWO01

Contact hours: 2+0+0 Credits: 3 Requirement: examination
Responsible: Dr. Mészaros | stvan, associate prof.

T opics:

Structure of crystalline solids. Imperfections in crystals. Mechanical properties of alloys.
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Dislocations and strengthening mechanisms. Deterioration mechanisms of engineering materials.
Phase diagrams. Phase transformations. Material characterization. Non-destructive evaluation
techniques. Electrical properties of metals, alloys and semicinductiors. Superconductivity. Magnetic
properties. Soft and hard magnetic materials.

Recommended literatur e

1. W.D. Callister: Materials Science and Engineering (John Wiely and Sons, ISBN: 0-471-
32013-7)

2. RA. Flinn, P.K. Trojan: Engineering Materials and their Applications (Houghton-Mifflin
Pub. Company, ISBN: 0-395-35660-1)

STRUCTURAL ANALYSIS
BMEGEGEMWO05

Contact hours; 1+0+2 Credits: 4 Requirement: practical mark

Responsible: Gombor Balazs, assistant lect.

Further lecturer(s): Dr. Goda Tibor, associate prof.

T opics:

Structural analysis and machine design. Fundamentals of FEM. Basic element types of professional
FE systems. Preparing FE models (symmetry conditions, mesh structure, boundary conditions,
loading models and material properties). Material and geometric nonlinearity. Time-dependent

behaviour. Steady state and transient heat transfer. Integrated CAD-FEM systems. Structure
optimization.

Recommended literatur e

1. Knight, C.E.: The Finite Element Method in Mechanical Design, PWS-KENT Publishing
Company, 1993.

2. Cook, R.D.: Finite Element Modeling for Stress Analysis, John Wiley & Sons, Inc. 1995.

3. Soares, C.A.M.. Computer Aided Optimal Design: Structura and Mechanical Systems,
Springer-V erlag, 1987.

PROCESS PLANNING

BMEGEGTMWO02

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Métyasi Gyula, associate prof.

T opics:

Manufacturing errors, methods of prevention and elimination; surfaces of positioning,
manufacturing allowances, preproduct design and sel ection. Manufacturing planning, machine tools
and equipment, manufacturing processes and procedures, operations, electro-chemical (ecm, edm)
and thermal processes, survey of surface technology. Type and Group Technology, basics of
automation; cellular manufacturing, tooling criteria. Parameter planning, operation element plans,
basics of primary and secondary optimisations. Adaptation, principles of NC technology; NC
programming. Quality and statistical process control (SPC). Principals of computer aided
manufacturing (CAM).

Recommended literature:
1. George Schneider: Cutting tool application, Prentice Hall Inc.: http://www.prenhall.com/
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2. Kalpakjian, Schmid: Manufacturing Engineering and Technology, Prentice-Hall Inc.Publ.
2001, ISBN 0-201-36131-0

NC MACHINE TOOLS

BMEGEGTMWO03

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Németh Istvan, expert, Dr. Arz Gusztav, senior research fellow

T opics:

Fundamentals of the kinematics of machine tools and the NC technology. Machine elements and
structural building blocks. Lathes and turning centres. Milling machines and machining centres.
Parallel kinematics machine tools. Integration of machine tools into production systems. Synthesis,
analysis and optimisation of configuration alternatives. Dynamic modelling techniques.
Mechatronic modelling, analysis and simulations. Controllers. Control loops, velocity control,
position control. Positioning systems. Interpolators, algorithms, software and hardware solutions.

Recommended literatur e

1. Geoffrey Boothroyd, Winston A. Knight: Fundamentals of Machining and Machine Tools,
Marcel Dekker, 1989.

2. Serope Kalpakjian, Steven R. Schmid: Manufacturing Engineering and Technology,
Prentice Hall, 2001.

3. Y. Altintas: Manufacturing Automation, Cambridge University Press, 2000.
4. B. Benhabib: Manufacturing, Marcel Dekker, 2003.

5. Horvath Métyéds, Markos Sandor (szerk.): Gépgyartéstechnoldgia (Machine Design
Technology), Miiegyetemi Kiado.

FATIGUE AND FRACTURE

BMEGEMTMWO02

Contact hours: 2+0+0 Credits: 3 Requirement: examination
Responsible: Dr. Ginsztler Janos, professor

T opics:

Cyclic loading. High cycle fatigue. S-N curve. Fatigue limit. Low cycle fatigue. Manson -Coffin
relation. Neuber theory. Linear elastic fracture mechanics. Energy concept. Stress field near the
crack tip. Stress intensity factor. Fracture toughness. Fracture mechanical design. Non linear
fracture mechanics. Crack opening displacement. Jintegral. Stable crack growth. Testing
techniques. Design philosophy in nonlinear fracture mechanics. Environment assested cracking.
Case studies.

Recommended literatur e

1. Blumenauer-Pusch, Miiszaki Torésmechanika (Applied Fracture Mechanics) Miszaki
Konykiadd, Budapest, 1987.

2. Richard W. Hertzberg, Deformation and fracture mechanics of engineering materials, John
Wiley & Sons,1989.

3. T.L Anderson, Fracture mechanics, CRC Press,1994.
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FINAL PROJECT IN DESIGN AND TECHNOLOGY

BMEGEGEMWD2

Contact hours: 0+0+15 Credits: 19  Requirement: signature
Responsible: Dr. Véaradi Kéroly, professor

T opics:

The aim of the subject of is to demonstrate the ability of the student to solve high level, practical

engineering problems, based on acquired knowledge in the fields of mechanical engineering. The
projects have to be prepared by the students under the guidance of supervisors. The Final Projects

include tasks in design, simulations, laboratory tests, manufacturing as well as controlling,
interfacing and software tasks. The expected result is mostly a Final Report prepared according to

written formal requirements. During the Final Exam, the results have to be explained in an oral

presentation.

Recommended literature: It depends on the topic of the project.

8.6 Az Industrial Electronics modul tantéar gyai

Special subjects/ Major or Minor Compulsory Subjects

POWER ELECTRONICS
BMEVIAUMO002

Contact hours: 2+0+1 Credits: 5 Requirement: practical mark
Responsible: Dr. Jardan R. KAlman, senior research fellow
T opics:

Components. Transients. Analytical methods of calculation. Computer simulation software.
Rectification, single and multiphase systems. Topologies. V arious 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

Recommended literature:
1. Mohan/Undeland/Robbins: Power Electronics. John Wiley, 1995.

2. Jardan, R.K.: Power Electronics & Motion Control |. Lecture Notes. 2002.,
http://el ektro.get.ome.hu/

3. R. Resnick, D. Halliday: Physics. Part. 1. John-Wiley& Sons, 4. ed., 1992

4. Nagy, |. (mk): Elektrotechnika Eloadés segédl et (Electronics Lecture Notes). 10. fej.
(Chapter 10) Teljesitményel ektronika (Power Electronics). Miegyetemi Kiado, 3. kiad.
1987.

MOTION CONTROL
BMEVIAUMO003

Contact hours: 2+0+1 Credits: 5 Requirement: practical mark
Responsible: Dr. Korondi Péter, associate prof.
T opics:

Classification of rotating electric machines: AC machines, Induction motors Servo motors, PM DC
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motors, Brushless motors, Switched Reluctant Motors, Stepper motors.

Controlled electric drives: Cascade control of PM servo motors (current, speed and position control
loops), Torque control, Electrically commutated servo drives, V ariable frequency induction motor
drives, Field oriented control.

Internet based tests of electric drives. Microprocessor and DSP controlled el ectric drives.

Recommended literatur e
1. Lecture notesin electrical form; http://elektro.get.ome.hu/

2. Mohamed El-Sharkawi: Fundamental of Electric Drives, Thomson-Engineering, 2000.

Special subjects/ Major or Minor Elective Subjects

ANALOG ELECTRONICS
BMEVIAUMO004

Contact hours; 1+0+2 Credits: 3 Requirement: practical mark
Responsible: Dr. Siité Zoltan, assistant prof.

Further lecturer(s): Zaban Kéroly, engineer

T opics:

The role of analogue electronics in complex systems: filtering, amplifying, transforming signals.
Actuators. Semiconductors: basic principles, diodes, transistors. Special devices. V aricap.
Integrated circuits. Characteristics and applications. Amplifiers: single and multistage transistor
amplifiers, analysis and design. Feedback: gain and impedances. Application of operational
amplifiers. Power amplifiers. Analogue transducer, PID controller. Filters. The analogue switch.
Sample & hold, A/D and D/A converter, analogue multiplexer, demultiplexer. Simulation of
analogue circuits

Recommended literatur e

1. M. N. Horenstein: Microelectronics Circuits and Devices, Prentice Hall, 1990, ISBN 0-13-
583170-9

2. A.S. Sedra, K.C. Smith: Microelectronics Circuits, Saunders College Publishing, Third
Edition, 1991, ISBN 0-03-051648-X

3. J. Whitaker, B. Raton: The Electronics Handbook, CRC Press, Beaverton, 1996.
4. J. Millman, A. Grabel: Microe ectronics, 1987.
5. I. Nagy, J. Megyeri: Analog electronika, Tankonyvkiadd, Budapest, 1992, J4-1081/10

DIGITAL ELECTRONICS
BMEVIAUMO005

Contact hours: 1+0+2 Credits: 3 Requirement: practical mark

Responsible: Dr. Rakos Bal &zs, assistant professor

Further lecturer(s): dr. Gléckner Gyorgy, assistant prof.

T opics:

Introduction, number systems, Boolean and switching algebra. Codes, BCD and alphanumeric

codes. Redundant coding for error detection and correction. Minterms, maxterms, logic functions.
Combinational networks. Elementary and complex combinational circuits. Reduction of
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combinational networks, dynamic behaviour (hazards). Sequential networks (Introduction,
description and representation). Asynchronous and synchronous sequential networks. Elementary
sequential networks. Systematic design of synchronous sequential networks. Complex sequential
networks. Electrical properties of digital circuits. |C fabrication technology. Integrated circuit logics
(bipolar, MOS, CMOS). Interfacing. Application specific ICs (ASICs). Programmable circuits.
Methods of digital control. Laboratory activities and problem solving activities.

Recommended literatur e
1. Millman, J.-Grabel, A.: Microelectronics, McGraw-Hill, 1987

2. D.I. Porat, A. Barna: Introduction to Digital Techniques, John Wiley& Son, Second Edition,
1987, ISBN 0-471-09187-1

3. M. Bolton: Digital System Design with Programmable Logic, Addison-Wesley Publishing
Company, Massachusetts 1990.

4. G. Franklin, D. Powell, M. Workman: Digital Control of Dynamic Systems, 1990.
5. R. Sandige: Modern Digital Design, 1990.

REAL TIME SYSTEMS
BMEVIAUMO006

Contact hours; 1+0+2 Credits: 3 Requirement: practical mark

Responsible: Dr. Siité Zoltan, assistant prof.

Further lecturer(s): Dr. Kis Péter, assistant prof.

T opics:

Introduction to real-time systems; System decomposition and scheduling techniques; Programming
language and operating systems support; Formal specification, analysis, and verification techniques;
Embedded programming techniques; Sensor Input/Actuator Output; Power-aware computing
(dynamic voltage/frequency scaling, shutdown techniques); Real-time rule-based expert systems;
Fault detection, fault recovery, and reliability issues, Time-critical distributed systems and
communication networks.

Recommended literatur e

1. Alain Burns, Andy WellingsReal Time Systems and Programming Languages. Ada 95,
Real-Time Java and Real-Time C/POS X (3rd Edition) Addison Wesley; 3 edition (April 5,
2001)

2. Rick Grehan, Robert Moote, Ingo Cyliax, Real-Time Programming : A Guide to 32-bit
Embedded Development, Addison-Wesley Professional; Bk& CD Rom edition (December 9,
1998)

3. Jean J. Labrosse MicroC OS|I: The Real Time Kernel (With CD-ROM)

4. Albert M. K. Cheng: Required textbook: Real-Time Systems. Scheduling, Analysis, and
Verification,

PROGRAMMABLE DIGITAL DEVICES
BMEVIAUMO07

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Siit6 Zoltan, assistant prof.
Further lecturer(s): Dr. Gléckner Gyorgy, assistant prof., Zaban Kéroly, engineer
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T opics:

Application specific ICS (ASICs), essentials, classification, comparison, application. Programmable
logic devices (principle, categories, types, programmability, comparison). CPLDs and FPGAS in
detail. Programmability, development methods. Applications. Storage elements: semiconductor
memories (principle of storage, classification, features) Non-volatile and Read/write memories
(principle of storage, properties, programming methods, applications). Microprocessors and
microcontrollers (basics, operation, architecture, application). Programmable interface elements
(functions, architecture, operation, programming, usage).

Recommended literature:
1. Bob Zeidman - Introduction to CPLD and FPGA Design (vww.fpga-guide.com)

2. Z. Navabi (Kluwer, 2005) - Digital Design and Implementation with Field Programmable
Devices, Chapter 4

ASICs... the book (HTML) - http://iroi.seu.edu.cn/books/asics/A Sl Cs.htm#anchor749424
Chaptersof ‘Millman, J.-Grabel, A.: Microelectronics, McGraw-Hill, 1987’
Chapters of Douglas V . Hall: Microprocessors and interfacing, Mc Graw-Hill, 1992

Wakerly J. F.: Digital Design, Principles and Practices; Prentice Hall 2006; 1ISBN 0-13-
186389-4

7. Meyer-Baese, Uwe , Digital Signal Processing with Field Programmable Gate Arrays
Springer ISBN-10: 3-540-21119-5

o g~ w

INDUSTRIAL VISION SYSTEMS
BMEVIAUMO008

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark

Responsible: Dr. Hamar Janos, associate prof.

Further lecturer(s): Dr. Siit6 Zoltan, assistant prof.

T opics:

Sensors, Optics & Lighting; Simple color models (RGB, HLS, CMYK, CNS, CIE) camera
calibration, filters, Fundamental techniques in Computer Graphics Coordinate systems in 2D and
3D CG, homogeneous coordinates, affine transformations, Fourier transformation, viewing
transformations, frame to window mapping, line and polygon clipping. Stereo vision, Graphic

Communication, Basic rendering - Point Operations; Neighborhood Operations Intelligent Vision -
Imaging Techniques; Sample Problems & Review.

Recommended literature:
1. Hill S.,F.: Computer Graphics Using Open GL, Prentice Hall Computer Science Team
2. Alexander Hornberg (Editor) Handbook of Machine Vision, ISBN 3-527-40584-4

WEB-BASED LABORATORY
BMEVIAUMO009

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Hamar Janos, associate prof.

Further lecturer(s): Dr. Siité Zoltan, assistant prof.
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T opics:

Remote supervising and measurement. Features of SCADA (Supervisory Control and Data
Acquisition) systems, architectures, requirements. Facilities offered by the Web, problems and
security issues. Intelligent measuring instruments. Communication protocols. Software meters. Web
application architectures, Web services, Java-based web systems, Human-machine interface.
Development tools.

Recommended literatur e

1. Timothy Lethbridge: Object-oriented Software Engineering: Practical Software
Development Using Uml And Java, Mcgraw-Hill College; 2nd edition, 2004, ISBN-10:
0077109082, ISBN-13: 978-0077109080

2. Bruce Eckel: Thinking in Java (4th Edition), Prentice Hall PTR; 4th edition, 2006, |SBN-10:
0131872486, ISBN-13: 978-0131872486

3. Marty Hall: Core Servlets und Java Server Pages, Markt+Technik V erlag 2005, ISBN-10:
3827269547, ISBN-13: 978-3827269546

4. The Java Tutorial - A practical guide for programmers and the J2EE Tutorial on-line
documents at http://java.sun.com/learning/tutorial /index.html

5. Ko C. C.: Creating Web-Based Laboratories, Springer, 2004.
6. Bailey D, Wright E.: Practical SCADA for Industry, Elsevier, 2003.

INDUSTRIAL EMBEDDED SYSTEMS
BMEVIAUMO010

Contact hours: 1+0+1 Credits: 3 Requirement: practical mark
Responsible: Dr. Rakos Bal &zs, assistant prof.

Further lecturer(s): Dr. Kis Péter, assistant prof.

T opics:

Hardware/software systems and codesign: Architecture selection, microcontroller selection, IDE
selection, operating system considerations, programming selection and costs.

Models of computation for embedded systems, Partitioning, scheduling, and communication,
Embedded device that uses the following communication protocols: Bluetooth, IrDA (Infrared Data
Association), and WiFi, ASl and Profibus. Simulation, synthesis, and verification,
Hardware/software implementation, Performance anal ysis and optimization.

Recommended literatur e

1. Alain Burns, Andy WellingsReal Time Systems and Programming Languages. Ada 95,
Real-Time Java and Real-Time C/POS X (3rd Edition), Addison Wesley; 3 edition (April 5,
2001)

2. Rick Grehan, Robert Moote, Ingo Cyliax, Real-Time Programming : A Guide to 32-
bitEmbedded Development, Addison-W esley Professional; Bk& CD Rom edition (December
9, 1998)

3. Jean J. Labrosse, MicroC OSlI: The Real Time Kernel (With CD-ROM)

4. Karim Y aghmour,Building Embedded Linux Systems, O'Reilly Media, Inc.; 1 edition (April
22, 2003)

5. http://www.linuxdevices.com/
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8.7 A Robotics modul tantéar gyai

Special subjects/ Major or Minor Compulsory Subjects

ROBOT CONSTRUCTIONS

BMEGEGTMWO04

Contact hours: 2+0+1 Credits: 5 Requirement: practical mark
Responsible: Dr. Németh Istvan, expert

T opics:

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,
agripper unit, aswell as the selection of the relevant sensors.

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

Recommended literature:
3. Actuators, (Ed.: H. Janocha), Springer V erlag, 2004, ISBN 3-540-61564-4

4. Y Altintas, Manufacturing Automation, Cambridge University Press, 2000, ISBN 0-521-
65973-6

5. B. Benhabib, Manufacturing, Marcel Dekker Inc., 2003, ISBN 0-8247-4273-7
6. Assistenzroboter, FIPA Workshop F 112 Dez.2004, Stuttgart.

7. Robot grippers (Eds: D.T. Pham, W.B. Heginbotham), IFS Publ. Ltd.-Springer V erlag,
1986, ISBN 0-948507-03-9

8. Downloads recommended from: http://www.manuf.bme.hu/

ROBOT CONTROL
BMEGEGTMWO09

Contact hours: 2+1+0 Credits: 5 Requirement: practical mark
Responsible: Dr. Monostori Lészl6, professor

Further lecturer(s): Dr. Kemény Zsolt, research fellow

T opics:

The course is an introduction to the basics and fundamental problems of robot modelling and
control. The curriculum focuses mainly on the most common robot class in industrial use, i.e. rigid,
open-chain robots, dealing with their modelling and control on the usual three levels of kinematics,
differential kinematics and dynamics. Furthermore, the course gives an outlook on the properties of
other robot classes (e.g., mobile robots), conditions and typical problems of practical application,
and strives to provide advice concerning acquisition of further knowledge and solving problems not
covered by the curriculum.

Completing the course contributes to the students learning to solve practical robotics-related

modelling, planning and control problems on their own, using exact methods, while keeping up
with today's quickly evolving technical knowledge.

Prerequisites: Required knowledge are the basics of control engineering, as well as a few selected
areas of mechanical engineering. It is recommended to complete the mathematical curriculum
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prescribed for the first 4 semesters, especially with respect to the basics of linear algebra (matrix
operations)

Recommended literatur e

1. Lantos Béla: Robotok iranyitasa (Robot Control), Akadémiai Kiadd, Budapest, 1991, ISBN
963-05-6217-0

2. Mark W. Spong, M. Vidyasagar: Robot Dynamics and Control, John Wiley and Sons, 1989,
ISBN 047161243X

3. Carlos Canudas de Wit, Bruno Siciliano, Georges Bastin (eds.): Theory of Robot Control,
Springer-V erlag London, 1996, ISBN 3-540-76054-7

MAJOR PROJECT IN ROBOTICS

BMEGEGTMWD1

Contact hours: 0+0+11 Credits: 14  Requirement: signature
Responsible: Dr. Métyasi Gyula, associate prof.

T opics:

In course of the Project one student or group of 2 students will work on one selected challenging
problem of mechanical engineering. Several experimental and/or numerical project proposals will
be announced by the project leaders. The aim of the course is to develop and enhance the capability
for complex problem solving of the students under advisory management of their project leader. At
the end of each semester a written Project Report is to be submitted and the summary and findings
of the investigations on the selected problem isto be presented as Project Presentation.

Recommended literature: It depends on the topic of the project.

Special subjects/ Major or Minor Elective Subjects

PRODUCTION PLANNING AND CONTROL
BMEGEGTMW10

Contact hours: 3+0+0 Credits: 3 Requirement: examination
Responsible: Dr. Monostori Lészl6, professor

Further lecturer(s): Dr. Véancza Jozsef, associate prof.

T opics:

The aim of subject to introduce the basic problem of the production management planing and
control, the nominations, connections and methods. The topics dealing with warehouse
management, for short and long time period the production and capacity planning, short time
scheduling and analyzing methods of production management systems. The students became
familiar with classical methods - they applied in the production management systems nowadays -
and they have aview about the results of future trends. Primary importance given for the modelling
and abilities of analyzing. We close a bigger series of the performance with a demonstration so the
students can get areal view about the limits and development trends of production planning.

Recommended literatur e

1. Hopp, W.J.; Spearman, M.L, Factory physics, Foundations of manufacturing management,
Irwin, 1996.

2. Sokszorositott fejezetek az Erdélyi Ferenc (szerk.): A technol6gia menedzsment infor matikai
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eszkozei; Informaciorendszerek. I-11. rész. c. miib6l. OMFB megbizésébol, a PHARE
TDQM-HU-9305.01-1383.sz. projekt keretében készitett tananyag Miskolc, 1997. aprilis.

3. A targy elbaddinak honlapjardl (http://www .sztaki.hu/~vancza) elérhet6 segédanyagok és az
ott felsorolt irodalom (Complementary notes available at:http://www.sztaki.hu/~vancza).

SOFTWARE TECHNOLOGIES
BMEGEMIMWO03

Contact hours; 2+0+1 Credits: 3 Requirement: practical mark

Responsible: dr. Tamés Péter

T opics:

Compararison of the traditional and component based program technologies. Principles of object
based programming. Component based technologies. Theoretical bacjground and practical aspects
of software modelling. The Internet as a resource. Development of Java applet. Construction and
elements of Net Framework. .Net applications, ASP.NET applications. The ADO.Net. Distributed
systems. Cliend serving applications. Programming in Java and C# (based on Java).

Recommended literatur e

1. Kuzmina Jekatyerina, dr. Tamés Péter, Téth Bertalan: Programozzunk Java nyelven
(elékésztiletben) (Programming in Java)

2. Kuzmina Jekatyerina, dr. Tamas Péter, Téth Bertalan: Programozzunk C# nyelven
(elékészlletben) (Programming in C#)

ARTIFICIAL NEURAL NETWORKS AND HYBRID SYSTEMS

BMEGEGTMW11

Contact hours: 1+1+0 Credits: 3 Requirement: examination
Responsible: Dr. Monostori Lészl6, professor

T opics:

Symbolic and subsymbolic forms of knowledge representation and processing. Basics of pattern
recognition, discriminant functions, preprocessing, feature extraction and selection, learning
algorithms and their classifications, the Bayes decision algorithm. Concept of artificial networks,
multilayer perceptrons, the back-propagation learning algorithm. Further models of ANNSs and their
applications. Handling of uncertainty, basics of fuzzyness, fuzzy control, fuzzy expert systems.
Neuro-fuzzy approaches. Genetic algorithms.

Recommended literature:
1. Haykin, S., Neural networks, A comprehensive foundation, 2nd edition, Prentice Hall, 1999.

2. Lin and R., Neural Fuzzy Systems. A Neuro-Fuzzy Synergism to Intelligent Systems,
Prentice Hall, 1996.

3. Horvéth G., Neurdlis hal6zatok és alkalmazéasaik (Neural Networks and Applications),
Miegyetemi Kiadd, Budapest, 1998.

4. Lecture Notes by the lecturer
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ROBOT PROGRAMMING
BMEGEGTMWO06

Contact hours; 1+0+2 Credits: 3 Requirement: practical mark

Responsible: Dr. Métyasi Gyula, associate prof.

Further lecturer(s): Dr. Szalay Tibor, associate prof.

T opics:

Hardware and software architectures of robot controller. Robot coordinate systems, robot
kinematics, transformation between coordinate systems, interpolation modes, path planning. Robot
programming methods, teach-in, numerical codes, high level program languages. Main structure of

a robot language, commands, parameters, variables, input/output controlling, program organizing
solutions. Programming of sensors and actuators of the robot.

Recommended literatur e

1. J. Soml6, B.Lantos, P.T. Cat : Advanced Robot Control Akadémiai Kiadd, 1997, ISBN 963-
05-7350-4

SIMULATION OF CNC MACHINES AND ROBOTS

BMEGEGTMW12

Contact hours: 2+0+0 Credits: 3 Requirement: practical mark
Responsible: Dr Erdés Gabor, research fellow

T opics:

Overview of simulation programs. Mathematical principals (homogenious transformation matrices,
graphs, Jacobi matrix). Modelling of mechanical systems (modelling of low level kinematical pairs,
kinematical graphs). Modelling of machines with open kinematic chain (industrial robots). Solution
of inverse kinematical problem (symbolically and numerically). Modelling of kinematical systems
(calculation of velocity and acceleration functions). Simulation of traditional CNC machines.
Structured reading and process of input files (Iex/yascc type browsers). Calibration of simulation
models (origos, setting of extremities). Usage of simulation (exercise of coincidence, problems of
interpolation, choosing of solution branch, positioning of objects). Mechanical modelling based on
graph structures (generating independent constrain functions). Simulation of parallel robots.
Simulation of material selection.

Recommended literatur e

1. Horvath, Markos: Gépgyartastechnolégia (Machine Production Technology),Miegyetem
Kiado
2. LinkageDesigner User Guide

3. Edward, J. Haug, Computer Aided Kinematics and Dynamics of Mechanical Systems, Allyn
and Bacon, 1989.

ASSEMBLY
BMEGEGTMWO07

Contact hours: 1+1+1 Credits: 3 Requirement: practical mark

Responsible: Dr. Szalay Tibor, associate prof.

T opics:

Assembly (objects); definitions of assembly; units and items, object oriented assembly tree and
documents;
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Assembly (process); assembly procedures, operations, methods and organisation structures; process

oriented assembly tree and documents;

Automation: Initiating, financial and social analysis of automation, specific and universal
equipments, organizing and scheduling of the process;

Design for assembly

Quality control (object oriented view of quality assurance); probability functions and distributions,
dimensional chains and analysis; calculation of resulting error and tolerance based on full and
partial changeability;

Quality control (process oriented view): sensors and monitoring, control and statistical process

control.

Recommended literatur e

1. Bodr Ferenc., Assembly (lecture note) http://www.manuf.bme.hu/
2. Lotter, Manufacturing Assembly Handbook, FESTO Blue Digest on Automation.

SPECIAL ROBOTS AND ROBOT APPLICATIONS

BMEGEGTMWO08

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Arz Gusztéav, senior research fellow

T opics:

Review of robot applications excluding the industrial robot applications. Personal, office,
rehabilitation, surgery, house keeping, toy, construction, transport, agriculture, sea/deepwater,
space, defence, civil protection robots. User and system requirements. Analysis of units and
components. Design and simulation of a selected service robot application including a mobile unit,
an arm unit, agripper unit, aswell as perception sensors.

Laboratory tests, control parameter setting on existing medical, civil protection, and cleaning
robots.

Recommended literatur e

1. S. Kalpakjian, S.R. Schmid, Manufacturing Engineering and Technology, Fourth edition,
Prentice Hall, 2001, ISBN 0-201-36131-0

2. Y. Altintas, Manufacturing Automation, Cambridge University Press, 2000, ISBN 0- 521-
65973-6

3. B. Benhabib, Manufacturing, Marcel Dekker Inc., 2003, ISBN 0-8247-4273-7
4. Assistenzroboter, FIPA Workshop F 112 Dez.2004 Stuttgart
5. Downloads recommended from: http://www.manuf.bme.hu/

MICROELECTRONICSIN CONTROL
BMEGEMIMWO06

Contact hours: 1+1+0 Credits: 3 Requirement: practical mark
Responsible: Dr. Aradi Petra, associate prof.
T opics:

Basics of control systems. Microelectronic devices in control engineering tasks. Building blocks,
architecture and programming of microprocessor systems, development tools. Microcontrollers.
Embedded systems. Programmable logic controllers (PLCs). Interfacing computers and other
devicesto real-world processes. RF and mobile devices. Mobile robotic applications.
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Recommended literature:
1. Available at the ftp-site of the department:http://www.rit.ome.hu/ftp/pub/oktatas/

FINAL PROJECT IN ROBOTICS

BMEGEGTMWD2

Contact hours: 0+0+15 Credits: 19  Requirement: signature
Responsible: Dr. Métyasi Gyula, associate prof.

T opics:

The aim of the subject of is to demonstrate the ability of the student to solve high level, practical

engineering problems, based on acquired knowledge in the fields of mechanical engineering. The
projects have to be prepared by the students under the guidance of supervisors. The Final Projects

include tasks in design, simulations, laboratory tests, manufacturing as well as controlling,
interfacing and software tasks. The expected result is mostly a Final Report prepared according to

written formal requirements. During the Final Exam, the results have to be explained in an oral

presentation.

Recommended literature: It depends on the topic of the project.

8.8 Subjectsin Economics

MANAGEMENT
BMEGT20MWO02

Contact hours: 3+0+0 Credits: 5 Requirement: practical mark
Responsible: Dr. Gyokeér Irén, associate prof.

Further lecturer(s): Finna Henrietta, assistant lect., Dr. Szabé Balazs, assistant prof.

T opics:

The objectives of the course are that the students know the duties of management and the attributes

of the manager job with the current formed perception in different ages. Over the set targets the
students will understand the characteristic of human behaviour, the behaviour of managers and their
employee, the team properties in the labour-environment and the corporations how develop their
functional rules. The applicable (for previous) management methods and their expected effects on
the members of corporation and their capacities are presented in the course of the discussed themes.

Recommended literature:
1. Robert V ecchio, Organizational Behavior: Core Concepts, Dryden Press, 2005.

2. Debra L. Nelson and James Campbell Quick, Organizational Behavior: Foundations, Reality
and Challenges, Thomson South-W estern, 2005.

3. Donnelly, J.H., Gibson, J.L., Ivancevich, JM., Fundamentals of Management, Irwin, USA,
1995.

MARKETING
BMEGT20MWO01

Contact hours: 3+0+0 Credits: 5 Requirement: practical mark
Responsible: Dr. Szalkai Zsuzsanna, associate prof.
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T opics:

Marketing in the 21st century. Strategic marketing planning. The modern marketing information
system. Consumer markets and buyer behavior. Business markets and business buyer behavior.
Competitive strategies. Market segmentation, targeting, and positioning. Product strategy and new-

product development. Managing services. Designing pricing strategies. Marketing channels.
Integrated marketing communication.

Recommended literatur e

1. Kotler, Ph., Armstrong, G., Saunders, J., V ., Wong (2002): Principles of Marketing. Prentice
Hall

2. Kotler, Ph. (2000): Marketing Management. Prentice Hall

3. Vagasi M. (szerk.) (2007): Marketing-stratégia és menedzsment (Marketing Strategy and
Management). Alinea Kiadd
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