DESCRIPTION OF THE COURSE

Name of the course:
Selected Chapters of Mechanics

Code: MpTMTO1

Semester: 1

Type of teaching:

Hours per semester:

Number of credits: 4

Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) LW — 30 hours
Course work (CW)

LECTURER(S):

Assoc. Prof. Eng. Raycho Raychev, PhD (FME), tel.: 032659623,
e-mail: rpraichev@tu-plovdiv.bg
Assist. Prof. Eng. lvanka Delova (FME), tel.: 032659623, e-mail: ivankadelova@tu-plovdiv.bg
Technical University of Sofia, Branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course goal is to present to the students
knowledge in analytical mechanics, oscillations in distributed parameters systems, non-linear
oscillations and mechanical impact. The educations in these chapters will give the students the
opportunity to solve problems in analysis and synthesis of oscillating systems having
distributed parameters, nonlinear systems and systems subjected to impact loading, as well as
systems in automotive technology.

OBJECTIVES OF THE COURSE: The course includes basic concepts of analytical
mechanics, oscillations of systems with distributed parameters, nonlinear vibration and impact.
It will educate the students the concepts in analytical mechanics, oscillations in distributed
parameters systems, non-linear oscillations and mechanical impact. The basic principles of
linearization of non-linear systems are studied, as well as questions concerning stress and strain
emerging during impact.

DESCRIPTION OF THE COURSE: The course includes basic elements of analytical
mechanics, oscillations of systems with distributed parameters, nonlinear systems and
mechanical impact. It deals with basic concepts, principles and methods for the occurrence,
distribution and measurement of the oscillation. The basic methods of linearization of nonlinear
systems and issues related to strains and tensions that arise in impact.

PREREQUISITES: Basic knowledge in Mechanics, Calculus and Physics is necessary.
TEACHING METHODS: Lectures and laboratory work.

METHODS OF ASSESSMENT: Written exam during the exam session.
TEACHING LANGUAGE: Bulgarian

BIBLIOGRAPHY:

1. bennukonoBckwu, b., U30panu rnasu ot nuHamukata, TY-Codus, 2004.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO02 Semester: 1
Strength of Structures
Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW) LW — 30 hours
Course project (CP)
LECTURER(S):
Assoc. Prof. Eng. Pepo Yordanov, PhD (FME), tel.: 032659514, e-mail: piyordanov@tu-
plovdiv.bg

Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 032659524, e-mail: s.taneva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course, the students will
deepen knowledge in the field of materials behavior in vehicles. It will be useful for design and
maintenance of vehicles. It will be of special interest in assessment in connection with failure of
structures.

DESCRIPTION OF THE COURSE: The main topics concern: Modelling of structural
elements, Models for plastic deformation, Thermal and residual stresses, Stress concentration,
High cycle fatigue, Low cycle fatigue, Fatigue under random loading, Low and high
temperatures, Constructive materials - deformation and strength parameters.

PREREQUISITES: Strength of materials, Finite Element Method.

TEACHING METHODS: Lectures, using slides and software SolidWorks, laboratory exercises
in computer laboratories.

METHOD OF ASSESSMENT : Exam at end of semester (80%), laboratories (20%)
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.Bwsp6anoB, X., Teopus Ha enactuunoctra, Codusi, Texuuka, 1976;
2. Camynp, B., OCHOBBI T€OpUH YIPYroCTH W IUTACTHYHOCTH, MockBa, Bricmas mikoma, 1970;
3. CokonoBckuii, B., Teopus minactuuHoctd, MockBa, Beicmas mkona,, 1969; 4. Mancon, C.,
TemmepaTypHble HAIsDKEHUS M MaJOLMKIOBAs ycTanocTtb, MockBa, MamuHocTpoenue, 1974,
5. ®ponos, K. U np., Pacuer TepMmoHanpskKeHUH U MPOYOCTH POTOPOB M KOPITYCOB TYpOMH,
Mocksa, Mammuaoctpoenue, 1988; 6. Haibach, E. Betriebsfestigkeit, Dusseldorf, VDI-Vertlag,
1989..
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO3 Semester: 1
Automatic Transmissions in Automotive

Machinery

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP)-optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 032 659 524, e-mail: s.taneva@tu-

plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course is to enlarge the knowledge
of the students in field of automatic transmissions for vehicles and their control systems.

DESCRIPTION OF THE COURSE: The main topics concern: Basic principles and tendency in
progress of vehicle automatic transmissions; with constructions and working performances of
their elements and modern systems of transmissions.

PREREQUISITES: Mechanics, Basics of Electrical Engineering and Electronics, Theory of
Mechanisms and Machines, Construction of Automobile, Automotive Transmissions

TEACHING METHODS: Lectures, using slides, laboratory works with protocols. Through the
optional course project, students consolidate their knowledge acquired from the lecture material,
which is applied in practice in the analysis and design of an automatic or automated (semi-
automatic) automotive transmission.

METHOD OF ASSESSMENT: Written exam at end of semester (80%), laboratories (20%).
The optional course project is assessed separately.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. ApamoB B. II., E. E. AnekcannpoB, OCHOBBl aBTOMAaTHKH
TpaHcnopTHbIX MamuH., K., Buma mkona.1986.; 2. I'uros, b. 1. ABTOMaTW4yHU TpPaHCMHUCHH.,
TY-Codus, 2008.; 3. Nnues JI. A., EnexTpoHHM cHCTEMHM 3a aBTOMATHYHO YIIpaBJICHHE Ha
aBToMoOmIMTe W aBromoOwnHute npurarenu., C., Texuuka, 1977.; 4. Iletpo B. A,
ABTOMAaTHYECKHE CUCTEMBI TPAHCIOPTHBIX MamiuH., M., Mammunoctpoenue. 1976.; 5. Ilomsx /.
I'., Ecenosckuii-Jlamko 0. K., DnekTpoHuka aBTOMOOWJIBHBIX CHCTEM YIpaBieHUsA., M.,
MamuHoctpoenune. 1987.; 6. Cura X., Mungsyranu C., BBenenue B aBTOMOOHIBHYIO
3NEKTPOHUKY., [lepeBonx ¢ samonckoro., M., Mup, 1989.;7. TpaiikoB b., Enexkrponnka B
aBromoOmna., C., Texnuka, 1981.; 8. XaputonoB C. A., ABTromMatuueckue KOpoOKHU Iepeaay.,
M., ACT-Actpens, 2003.; 9. Forster H. J., Automatische Fahrzeuggetriebe, Springer 1991.; 10.
www.sae.org, www.bosch.de, www.zf.com, www.autofieldguide.com, www.avtoreview.ru.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT04 Semester: 1
Modelling and Testing of Transport

Machinery

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours

Laboratory work (LW)/Tutorials (T) T-

Course work (CW) LW — 30 hours

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Assist. Prof. Eng. Yordan Stoyanov, PhD (FME), tel.: 032 659626, e-mail: yordan.stoyanov@tu-

plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course purpose in “Modelling and Testing
of Transport Machinery” is to train students in the modeling and testing of transport equipment.

DESCRIPTION OF THE COURSE: Modern methods for forklift trucks’s dynamic balance,
transport equipment, etc. are studied. During the training, students use modern software products
for modelling of vehicles and their testing in SolidWorks. They will build mathematical models in
Matlab environment and display graphs for the dynamic properties of the vehicle including
traction calculation, force and power balance, dynamic characteristics, etc.

PREREQUISITES: Basic knowledge of mathematics, physics, mechanics, internal combustion
engines, automotive technology, transport technology and organization, traffic safety, etc. is
required.

TEACHING METHODS: Lectures delivered with the help of visual materials, boards, slides
and videos. Laboratory exercises carried out according to a guide and protocols developed by the
students and checked by the teacher.

METHOD OF ASSESSMENT: Exam
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: D. Semov, N. Ivanov, D. Lozanov. Automobiles, tractors and trucks. Technology.
Sofia. 1992. D. Semov, N. lvanov, D. Lozanov. Automobiles, tractors and trucks. Technology. Sofia.
1992. D. Lyubenov, S. Kostadinov. Traffic safety - exercise manual, Printing base at the "A. Kanchev"
University, 2015. Zh. Gelkov, D. Lyubenov. Traffic safety, Printing base at the "A. Kanchev" University,
2014. D. Simeonov, V. Pencheva. Interaction of modes of transport, Printing base at the "A. Kanchev"
University, Ruse, 2001, p. 308
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO5 Semester: 1
Suspension and Comfort in Automotive

Machinery

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP) -optional

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 032 659 594, e-mail: vnikolov@tu-plovdiv.bg
Assist. Prof. Atanasi Tashev, PhD (FME) Ten.: (+359 32) 659 626, e-mail: atanasi.tashev@tu-

plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students are
expected to be deepen their knowledge in the field of automotive suspension and trends in the
development of modern systems. The studied issues will allow quickly and competently solving the
problems related to the peculiarities of the different types of suspensions. Additionally, knowledge
is provided in the field of design and control of vehicle suspension systems

DESCRIPTION OF THE COURSE: The main topics concern: Behaviour of the vehicle over
time, taking into account the relationship between units and the impact of the road, and subsequent
decisions that the designer must take when designing a particular type of suspension. The issues of
the movement of the transport machines, related to their smoothness and stability, and the principles
of building active and semi-active systems for their improvement are considered. The necessary
attention is paid to the road surface, as a source of disturbing impacts, as well as the optimal choice
of design parameters.

PREREQUISITES: Mathematics, Mechanics, Strength of Materials, Theory of Machines and
Mechanisms, Design of Internal Combustion Engine, Construction of Automobile.

TEACHING METHODS: Lectures, using slides, laboratory works with protocols and optional
course project with defence.

METHOD OF ASSESSMENT : Written exam at end of semester (80%), laboratories (20%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. Kynues JLII., PpkoB0IcTBO 32 1a00paTOpHU YIIpaKHEHHUS 110 JMHAMUKA Ha
aBTomoOmiIHara Texauka, TY-Codus, 1998; 2. Porenbepr P.b., [Togsecka aBromoOuis, Mocksa,
MamunocTtpoenne,1972; 3. Savaresi S.M., at al. Semi-Active Suspension Control Design for
Vehicles, Butterworth-Heinemann, 2010; 4. Honghai L., Huijun G., Ping L., Handbook of Vehicle
Suspension Control Systems, IET, 2014; 5. Rill G., Road Vehicle Dynamics Fundamentals and
Modeling, CRC Press, 2011; 6. Goodarzi, A., Khajepour, A. Vehicle Suspension System
Technology and Design. Synthesis Lectures on Advances in Automotive Technology, Morgan &
Claypool Publishers, 2017.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO06 Semester: 1
Process Control Systems in
Internal Combustion Engines

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP) - optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory from the curriculum for training of
students to obtain Master's degree, specialty Transport Machinery and Technologies, Professional
orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Mastering of the modern internal combustion
engines (ICE) process management systems and acquiring of practical experience for their
maintenance, adjustment and diagnostic.

DESCRIPTION OF THE COURSE: The subject deals with problems, related to process control
in internal combustion engines (ICE): fuel dosing; exciting of electric discharge between the
electrodes of the spark plugs and lead angle of ignition or fuel injection control; air ratio adjustment
within a range, ensuring reduction environment in the first stage of a three-component catalytic
neutralizer of exhaust gas toxic substances and quantity control of the air transferred to the second
stage for securing oxidizing environment therein; quantity control of the of recycled exhaust gases
and of the activated carbon regeneration air, absorbing the fuel evaporated from the reservoir;
control of the turbo-compressor operation of ICE with super-filling, of the gasdistribution phases,
valve passage section, degree of compression, ICE driving torque, etc. The algorithm of functioning
of these systems, the construction and characteristics of the controlled devices are studied..

PREREQUISITES: “Theory of internal combustion engines”, “Design of internal combustion
engines”, “Basics of Electrical Engineering and Electronics”, “Electrical Equipment of Transport”.

TEACHING METHODS: Lectures using multimedia, slides and others materials. Laboratory
works for which reports are made and the reports are checked by the teacher.

METHOD OF ASSESSMENT : Written exam at the end of semester
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY:: 1. lumutpos I1. U. Enextpuuecku u enextpontu cu-cremu Ha J[BI' (Cucremu 3a
ynpasienue Ha nporecurte B JIBI'). [leuarna 6a3a na TY - Codus, 1998; 2. Iumutpos I1. 1., Cucremu 3a
yIpaBJIeHHE Ha TPOLIECHTE B JIBUTATENNTE ¢ BHTpemrHO ropeHe ([IbpBa yact — IBUTATENN C IPUHYTUTEITHO
BB3IJIAMCHSBaHE Ha TOHMBHATa cMmec), M3narenctBo u nevar — TY Codwus, 2014; 3. JImutpueBckuii E.B.,
060308 A.A., HoBukoB M.A. DiekTpoHHOE yIpaBieHHE ABUTATEIIMHA BHYTPEHHETO CrOpaHusi, Y4ueOHoe
nmocooue. — BpsHck: BI'TY, 2018; 4. Ouyang G. et al. Common Rail Fuel Injection Technology in Diesel
Engines, Wiley, 2019
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO07.1 Semester: 1
Modelling of ICE Processes

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project- optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective from the curriculum training of students
to obtain Master's degree, specialty Transport Machinery and Technology, Professional orientation
5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course is to make the students well
grounded in mathematics modeling and study processes in ICE. Obtaining knowledge can found
apply in investigating, development and created a new construction decision in ICE.

DESCRIPTION OF THE COURSE: The course includes physical base, mathematics modelling
and study processes of exchange the gases, air fuel mixture and combustion. The course pay
attention to problems connected whit dynamic of gases in inlet and exhaust manifold, modeling and
study processes of injection the fuel in diesel engine. Investigate specification of processes of heat
exchanger and formation toxicity components in combustion chamber in ICE.

PREREQUISITES: Thermodynamics and Heat Transfer, Fluid Mechanics, Mechanics, Theory of
internal combustion engines, Design of internal combustion engines.

TEACHING METHODS: Lectures using multimedia, slides and others materials. Laboratory
works for which reports are made and the reports are checked by the teacher.

METHOD OF ASSESSMENT : Continuous assessment during the semester. Course project with
separate assessment.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY : 1. ITerpuuenko, P.M., ®usudeckre OCHOBBI BHYTPEIMINHAPOBLIX mpoeccos JIBC,
Jlenunrpan, JII'Y, 1988; 2. Kyxapéuok I'.M., Ilerpyuenxko A.H., I'epmians JI.I'. PaGouwmii mporiecc
JIBUTATENEH Mpu paboTe Ha anbTepHATHUBHBIX TorumuBax, Munck: BHTY, 2017; 3. Ilerpuuenko, P.M., B. B.
OcHoBckwuii, Paboune nporieck! NopiieBHEIX MamuH, MammHoctpoenue, Jleaunrpan, 1972; 4. Uysu P. K.,
Metoapl MaTeMaTHYECKOTO MOJEIUPOBAHUS ABUTATENICH JIETaTeNBHBIX ammapaToB, MammHOCTPOCHHE,
Mocksa, 1988;. 5. Unctsakos B. K., JlnHaMyka mopImHeBBIX 1 KOMOMHUPOBAHHBIX ABUTATENIEH BHYTPEHHETO
cropanus, MammHoctpoenue, Mocksa, 1989; 6. Heywood J.B., A text book on Internal Combustion engine
fundamentals. McGraw-Hill International edition, 1988, 7. Isermann, Rolf, Engine Modeling and Control -
Modeling and Electronic Management of Internal Combustion Engines, Springer, 2014, 8.
Lakshminarayanan P.A and Aghav Y.V., Modelling diesel combustion, Springer, 2010, 9. Merker G.P. et
all, Simulating combustion, Springer, 2006, 10. Ramos J.l., Internal combustion engine modeling,
Hemisphere publishing corporation, 1989
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO07.2 Semester: 1
Diagnostics of Internal combustion

engines

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

optional course project

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective from the curriculum training of students
to obtain Master's degree, specialty Transport Machinery and Technology, Professional orientation
5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is to make the students
well grounded in the field of diagnostics of internal combustion engines (ICE), incl. and diagnostics
of the control systems of the petrol and diesel internal combustion engines.

DESCRIPTION OF THE COURSE: The course includes the diagnostics of internal combustion
engine control systems. The course pays attention to problems connected whit the diagnosis of
faults in the fuel and ignition systems of internal combustion engines

PREREQUISITES: Theory of internal combustion engines, Design of internal combustion
engines, Systems of Internal Combustion Engines, Process Control Systems in Internal Combustion
Engines.

TEACHING METHODS: Lectures using multimedia, slides and others materials. Laboratory
works for which reports are made and the reports are checked by the teacher.

METHOD OF ASSESSMENT : Continuous assessment during the semester. Course project with
separate assessment.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. Murains B.JI., CucTeMbl KOHTPOJIS ¥ JUATHOCTUKA ABTOMOOHJISI, Y ueGHOE TocoOure
.— XapbkoB Maiigan, 2017. 2. Cxauko C.A., Ckauko K.C., [luarnocTrka CUCTEM YIIPABICHUSI ABUTATEIIEM.
[Mocobwue s HaumHarOmUX creruanucTos, 2006, 3. Pokom Y., boproBas quarnocruka, 3a pynem, 2013, 4.
Képpler W.D. Smart Vehicle Handling — Test und Evaluation in der Fahrzeugtechnik, Springer Vieweg,
Kraftfahrzeugtechnik, 2015, 5. Krutzfeldt M.S. Verfahren zur Analyse und zum Test von
Fahrzeugdiagnosesystemen im Feld, Springer Vieweg, 2015, 6. Reif K. Ottomotor-Management -
Steuerung, Regelung und Uberwachung, Springer, 2014
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO08.1 Semester: 2
Synthesis of complex planetary gears

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP)-optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 659 524, e-mail: s.taneva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective subject from the curriculum for training
of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course is to enlarge the knowledge
of the students, to extend and deepen their knowledge on the principles and methods for kinematic
analysis and synthesis of complex planetary gears with two or three degrees of flexibility.

DESCRIPTION OF THE COURSE: The main topics concern: Perspectives for use of
planetary gears, basic concepts, classification. Kinematics and Statics of planetary mechanisms —
fundamental equation of kinematics of three link mechanisms, internal torques of the basic link
mechanisms and friction torques in the control elements; Definition of efficiency; Plan of angular
velocities of the basic link mechanisms for determining the internal ratio of three link
mechanisms, on the friction torques of the control elements and synthesis of planetary gear with
two degrees of flexibility; Solid geometric synthesis of epicyclic gear mechanism with three
degrees of flexibility; Relationship between the angular velocities of the basic link of planetary
gears with three degrees of flexibility through zero straight lines; Analytical and graphical study
of relations and control; Plan of angular velocities of planetary mechanism with three degrees of
flexibility by introducing the connecting links and their angular velocities of planetary gears with
three degrees of flexibility, and building kinematical schemes of plan angular velocities zero
straight lines available to all links, as well as the zero straight lines of the leading link and
clutches; Determination of the basic kinematic and force parameters; Replacing two or more three
link mechanisms by complex four and five link mechanisms; One way (overrunning) clutch as a
control element of planetary gears.

PREREQUISITES: Mechanics, Theory of Mechanisms and Machines, Machine Elements,
Automotive Transmissions

TEACHING METHODS: Lectures, using slides and laboratory work with protocols. In the
optional course project, the students make kinematic analysis and synthesis of complex planetary
gears with two or three degrees of flexibility.

METHOD OF ASSESSMENT: Written exam at end of semester (80%), laboratories (20%).
The optional course project is assessed separately.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. KamnoB /I., CunTe3 Ha cl0KHHU TiaHeTHU nipenaBku, TY-Codust, Gumman
[TnoBaus, 1996; 2. Kauos /I., AHanu3 u CUHTE3 Ha CIOXKHM ITUIaHETHH npenaBku, [lnosaus, 2009.
3. Kanos JI. A., Jumurpos 1. H. Konecun u Bepmxan mMamuuu, TY-Codust, dumaan [Lnosaus,
2005; 4. Kanos [I. A., ITerpos 1. Asromo6uina texuuka — |l wact — ppkoBozactBo, TY-Codust, human
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IInoBous, 2004; 5. HocoB H. A. u np. Pacyer u KoHCTpyupoBaHHE T'yCEHHYHBIX MaiiuH, MOCKBa,
“MarmmmuHoctpoerue”, 1972.



DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO08.2 Semester: 2

Vehicle Control and Driving Systems

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP)-optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 032 659 524, e-mail: s.taneva@tu-
plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective subject from the curriculum for training
of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course is to enlarge and deepen the
students' knowledge in the field of electronic systems, which help to improve the performance and
driving safety of the vehicle. The students acquire practical skills to solve specific problems in
engineering practice.

DESCRIPTION OF THE COURSE: The main topics concern: Types, purpose, structure and
operation of modern electronic vehicle control and driving systems, their application and
development opportunities in this subject area.

PREREQUISITES: Physics, Mechanics, Theory of Automobile, Construction of Automobile,
Design of Internal Combustion Engines, Process Control Systems in Internal Combustion Engines

TEACHING METHODS: Lectures, using slides and laboratory work with protocols. Optional
course project consultations.

METHOD OF ASSESSMENT : Written exam at end of semester (80%), laboratories (20%). The
optional course project is assessed separately.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. Tumutpos, C., JI. Kynues, H. [TaBnoB. CuctemMu 3a KOHTPOJI ¥ yIIpaBIeHUE
Ha aBToMoOuna. TY-Codwus, 2017; 2. Aumurpos, C., K. HegemueB. Cuctemu 3a KOHTPON H
yIpaBieHHe Ha aBToMoOuIa. PprkoBOACTBO 3a 1aboparopau ynpaxHeHus. TY-Codus, 2013.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMTO09.1 Semester: 2

Electric Vehicles

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project - optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective course from the curriculum training of
students to obtain Master's degree, specialty Transport Machinery and Technology, Professional
orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course “Electric Vehicles” is to
acquaint students with specific design of electric vehicles and vehicles with hybrid drive, the types
of rechargeable batteries and the advantages and disadvantages of different types of drives and their
control.

DESCRIPTION OF THE COURSE: The course presents different structures and schemes of
electric and hybrid vehicles, the control methods of propulsion and principles for their design and
calculation. Examine new and alternative sources of electrical energy and clean technologies.

PREREQUISITES: Basic knowledge in Automotive Theory, Design of Automobile, Electrical
Engineering and Electronics is necessary.

TEACHING METHODS: Lectures using multimedia, slides and others materials. Laboratory
works for which reports are made and the reports are checked by the teacher.

METHOD OF ASSESSMENT : Written exam, Course project defence..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY : Esrumos U., P. UBanos. Enextpomo6umu. Pyce, UK npu PII] ,,A. Ksaues”, 2011, 2.
Ilepecaga C.M., Ilymkap M.B. OcHoBu Mexarponiku, HaBuyansuuit mocionuk. — Kuis: HarioHansHui
TeXHIYHUH yHiBepcuTeT YKpainu «KuiBchkuii nonitexnivanii inctutyT iMeHi Iropst Cikopebkoro» (KITI im.
Iropst Cikopcrkoro), 2020, 3. Uynos B.U., Cpoiikun B.®., Terepun H.M. llepcnekTtuBbl pa3BuTHS
axekTpomMobmielt, YueOnoe nocoome — CoikThiBKap: ChIKT. necHoit nactutyT (CJIN), 2018, 4. lletnn B.
A. U np. Dnekrpomobmiib. Mocksa, ,,Mamunoctpoerue”, 1987., 5. OrT B.E., Mopozos B.B., Cokoios
JILA. u gp. CoBpeMeHHbIE HCTOYHUKHU TOKA M 3apsiIHbIE CTAaHIIMU JUIS SJIEKTpoMoOuieid, YueOHoe nocodue.
— M.: MOCKOBCKHII aBTOMOOMIBHOIOPOXKHBIN roCcy1apcTBEHHbIN TexHndeckud ynusepcuter (MA/IN),
2017
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT09.2 Semester: 2

Trucks and buses

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project- optional

LECTURER(S):

Assoc. Prof. Eng. Krasimir Ambarev, PhD (FME), tel.: 032 659 575,
e-mail: kambarev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective course from the curriculum training of
students to obtain Master's degree, specialty Transport Machinery and Technology, Professional
orientation 5.5 Transport, navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is for students to acquire
the necessary amount of knowledge on issues related to the layout of trucks and buses, their
components and units, design calculation.

DESCRIPTION OF THE COURSE: Main topics: Classification of trucks and buses. Layout of
trucks and buses. Dynamic calculation. Engines for trucks and buses. Transmissions of trucks and
buses. Braking system for trucks and buses. Retarders, intarders and pritarders.

PREREQUISITES: Basic knowledge in Automotive Theory, Construction of Automobile,
Electrical Engineering and Electronics is necessary.

TEACHING METHODS: Lectures using multimedia, slides and others materials. Laboratory
works for which reports are made and the reports are checked by the teacher.

METHOD OF ASSESSMENT : Written exam, Course project defence..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: Tlerpoe B. A., ABTOMariyeckue CHCTEMBI TPAHCIIOPTHBIX MaliuH., M.,
Mammnoctpoenue. 1976, 2. Ackerman H. Natural Gas-powered Cars and Trucks, New York: Nova Science
Publishers, Inc., 2015, 3. Bennett S., Norman I.A. Heavy duty truck systems, 5th edition. Delmar; Cengage
Learning, 2011, 4. Friedemann A.J. When Trucks Stop Running: Energy and the Future of Transportation,
Cham Heidelberg New York Dordrecht London: Springer, 2016, 5. McCallen R., Browand F., Ross J. (Eds.).
The Aerodynamics of Heavy Vehicles: Trucks, Buses, and Trains, Springer-Verlag Berlin Heidelberg, 2004,
6. Renault Trucks. AnmapaTsl TOpMO3HBIX cucTeM aBToMooOmieit Midlum, Kerax, Premium, Magnum.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT10.1 Semester: 2

New trends in the development of
transport equipment

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW)) LW — 15 hours

Course project- optional

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 032 659 594, e-mail: vnikolov@tu-plovdiv.bg
Assist. Prof. Eng. Atanasi Tashev, PhD (FME), tel.: (+359 32) 659 626, e-mail:
atanasi.tashev@tu-plovdiv.bg

Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory for training of students to obtain
Master’s degree, specialty Transport Equipment and Technologies, Professional orientation 5.5
Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The purpose of the course "New trends in the
development of transport equipment™ is to familiarize students with current methods and tools for
developing products in transport technology. Upon completing the course, students will understand
the key steps in developing products for the automotive industry, as well as the approaches used to
analyse defects in the production environment. The acquired knowledge will enable students to
integrate seamlessly into the automotive industry and quickly adapt to the processes of developing
and manufacturing new products.

DESCRIPTION OF THE COURSE: The course covers the following main topics: Product
Development Models for the Automotive Industry: Waterfall, Agile, and V-Model development
approaches, including functional safety; Advanced Product Quality Planning: Methods for product
and process development and their verification.Quality Management: Risk assessment, production
control plans, and analysis of failures caused by design and manufacturing defects and their impact
on product functionality.

PREREQUISITES: For successful comprehension and study of the course content, students
require basic knowledge in "Automotive Design,” "Internal Combustion Engine Design,"
"Information and Communication Technologies," and "Internet Technologies.".

TEACHING METHODS: The lecture material is based on contemporary literature sources
focused on trends in modern transport technology. Special attention is given to the specific
requirements of the automotive industry regarding product development methods. Lectures are
delivered with the aid of visual materials, computer, and projection equipment. During laboratory
exercises, problems derived from the lecture content are addressed, and numerical computer
analyses of specific problems are performed using software tools.

METHOD OF ASSESSMENT: The achievement of the course objectives is assessed through a
final examination at the end of the respective semester. If a student chooses to complete a course
project, it is presented to and evaluated by the instructor. The final grade is then determined as
follows: 30% from the course project and 70% from the exam.

INSTRUCTION LANGUAGE: Bulgarian
BIBLIOGRAPHY:

1. Chrysler LLC, Ford and General Motors, Advance product quality planning and control
plan (APQP) Second Edition, 2008.
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International Standard, 1SO26262 Road vehicles - Functional Safety, Second edition, 12-
2018.

Automotive Industry Action Group (AIAG) & Verband der Automobilindustrie (VDA),
Failure Mode and Effects Analysis FMEA Handbook, 2019.

Advanced Innovative Engineering (AIE), 8D Problem solving process, UK.

Crolla, D., Automotive Engineering — Powertrain, Chassis System and Vehicle Body,
ELSEVIER, UK, 2009.

General Motors Corporation, GMW3172 Handbook, EDSON, 2006.

Six Sigma Academy International, Basic Statistics, USA, 2006.



DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT10.2 Semester: 2

Electric and Forklift trucks

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW)) LW — 15 hours

Course project- optional

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 032 659 594, e-mail: vnikolov@tu-plovdiv.bg
Assist. Prof. Yordan Stoyanov, PhD, e-mail: yordan.stoyanov@tu-plovdiv.bg
Technical University of Sofia, Branch Plovdiv
Assist. Prof. Eng. Atanasi Tashev, PhD (FME), tel.: (+359 32) 659
626, e-mail: atanasi.tashev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective course from the curriculum training of
students to obtain Master's degree, specialty Transport Machinery and Technology, Professional
orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The main goal of the course is to provide
students with knowledge of the principles and methods by which the design of the forklift as a
whole, its systems, including the ability to analyze existing structures, geometric and strength sizing
of specific units and aggregates.

DESCRIPTION OF THE COURSE: Classification and application of forklift. Specifications.
Construction of forklift. Power transmission. Manage the bridge. Steering system. Braking system.
Lifting systems. Lift system - low lifter. Horizontal load transfer system. Interchangeable work
equipment. Hydraulic system. Electrical system of electric trucks..

PREREQUISITES: The course is provided by the courses studied in the bachelor's degree.

TEACHING METHODS: The training course is carried out through lectures using multimedia
and laboratory exercises with protocols, practical exercises in a real base in a car service and a
course project with description and defence.

METHOD OF ASSESSMENT : Exam (80%), course project (20%)..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Velev N. Cars, tractors and trucks. Sofia, Zemizdat, 1983, 2. Spasov V.
Engineering logistics. Sofia, Tehnika, 2012, 3. Mihailov E. Operation, maintenance and repair of
electric trucks and forklifts. Sofia, Tehnika, 1975.



mailto:vnikolov@tu-plovdiv.bg
mailto:atanasi.tashev@tu-plovdiv.bg

DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT11.1 Semester: 2

Design of Transport Machinery

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP)-optional

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 659 594, e-mail: vnikolov@tu-plovdiv.bg
Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 659 524, e-mail: s.taneva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective subject from the curriculum for training
of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course is to enlarge the knowledge
of the students, to extend and deepen their knowledge of design and calculation of transport
machinery (automobiles, wheeled and tracked machines) and their aggregates (assemblies and
systems).

DESCRIPTION OF THE COURSE: The main topics concern: Purpose, requirements,
classification and basic parameters of transport machinery — cars, truck, tractors and forklifts
Arrangement of special wheeled machines; Power transmission; Traction calculations of wheeled
tractor; Arrangement of wheeled and crawler tractors; Power take-off to auxiliary equipment of
transport machinery and to tractor implements.

PREREQUISITES: Mechanics, Strength of materials, Machine elements, Theory of
Automobile, Strength of Structures, Modeling and testing of transport machinery

TEACHING METHODS: Lectures, using slides and laboratory work with protocols. In the
optional course project, the students fulfill: traction calculation of wheeled tractors and design and
calculations of assemblies and systems of transport machinery.

METHOD OF ASSESSMENT: Two one-hour assessments at mid and end of semester (80%),
laboratories (20%). The optional course project is assessed separately.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Kanos /I. A. IIpoekTupane W KOHCTpyHpaHE Ha BEPH)KHU U KOJIECHH
mamuay, [Tnosaus, 2010 (3anuckm); 2. Kamos [[. A., Jlumutpos M. H. Konecun u BEPUKHU
mammnan, TY-Codust, ¢unuan [Tnosmus, 2005; 3. JlumMuTpos U H u Ip. PekoBOoACTBO MO
POEKTHpaHe, KOHCTpyHpaHe i n3uncissane Ha ATK, Copus, “Texuuka”, 1980; 4. [iumurpos .
H. Aromo6mina texuuka. Teopus, Codus, “Tpaxus-M”, 2000. 5. MopueB E. IIpoektupane u
KOHCTpyHupaHe Ha aBToMobuna, Codus, “Texnuka”, 1983
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT11.2 Semester: 2
Computational Analysis of Transport

Machinery

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 15 hours

Course project (CP)-optional

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 659 594, e-mail: vnikolov@tu-plovdiv.bg
Assist. Prof. Eng. Stiliyana Taneva, PhD (FME), tel.: 659 524, e-mail: s.taneva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective subject from the curriculum for training
of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Aim of the course to help students deepen and
expand their theoretical knowledge and practical skills in solving complex problems for structural
analysis of Finite Element Method.

DESCRIPTION OF THE COURSE: The main topics concern: Analysis of vibrations in elastic
bodies. Modal analysis of vibrations. Nonlinear problems. Problems having material nonlinearity.
Problem having geometric nonlinearity. Contact problems. Heat transfer problems. Thermal stress
analysis. Composite materials. Stress and strain analysis in orthotropic laminates.

PREREQUISITES: Mechanics, Strength of materials, Machine elements, Theory of Automobile,
Strength of Structures, Modeling and testing of transport machinery

TEACHING METHODS: Lectures, using slides and laboratory work with protocols. In the
optional course project, the students fulfill: traction calculation of wheeled tractors and design and
calculations of assemblies and systems of transport machinery.

METHOD OF ASSESSMENT: Two assessments at mid and end of semester, which are formed
based on solving a problem for analyzing a structure of transport machinery (80%) and from the
skills shown by the student during the laboratory works (20%). The optional course project is
assessed separately.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. CroiiueB I'. Meron Ha kpaiiHuTe eneMeHTH. SIkocTeH u nedopMannoHeH
ananuz, Codus, 2000, 2. ITasnosa 1O., b. bankos, 3uncisBane Ha CTPOUTETHN KOHCTPYKIUH 11O
MeTofa Ha KpailiHute enemeHTH, Codus., Texnuka, 1989, 3. TenueB P. Meron Ha kpaliHUTE
enemeHTH. PBpKOBOICTBO 3a padota ¢ COSMOS/M (Ver.1.65 —1.75), Codus, TY, 1998, 4. Cook
R., D. Malkus, M. Plesha, Concepts and Applications of Finite Element Analysis, John Wiley &
Sons, New York, 1989, 5.Tames M., II. ﬁopnaHOB, WmxenepeH aHaamu3 ¢ MeToJ1 Ha KpHHHUTE
enemenTH, 13-Bo ,,Exc-Ilpec, ['abposo, 2012.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT12.1 Semester: 2
Technical operation of automobiles
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Seminars (S) S -0 hours

LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Silviya Salapateva, PhD (FME), tel.: 032 659613, e-mail: sisisal@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective course from the curriculum training of
students to obtain Master's degree, specialty Transport Machinery and Technology, Professional
orientation 5.5 Transport, Shipping and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The objectives of the course is to acquaint the
students with the advanced methods of automotive vehicle diagnostics, maintenance and repair..

DESCRIPTION OF THE COURSE: Issues of the structure of management of the technical
condition of vehicles, analysis and assessment of types of maintenance work, spare parts and labor
input are considered. The effectiveness of technical operation is assessed in two aspects - from the
point of view of a transport company and from the point of view of car repair shops. Issues of
workforce distribution, spare parts supply system and warehouses, quality control, guarantees,
responsibilities of workers and personnel are also considered.

PREREQUISITES: Basic knowledge of vehicle maintenance and repair, technology and
organization of road transport and operating materials is required.

TEACHING METHODS: Lectures and laboratory exercises. In the laboratory exercises, an
analysis of the types of work, the cost of spare parts and consumables and labor in maintaining a
group of cars is carried out. The efficiency of service units is assessed.

METHOD OF ASSESSMENT : Through a continuous assessment, which is formed in total from
the grades of two tests during the semester and successfully defended protocols of the laboratory
exercises.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. CumeonoB E. II., TpaiikoB b. B. PbpkoBomcTBO 3a mabopaTtopHH
ynpaxkneHuss no “HanmexHocT, IUarHocTHKa ¥ TMOAIbP:KaHE HAa aBTOTPAHCIOPTHU CpeacTBa’,
Coous, Ileuatna 6a3a Ha TY-Codus, 1990 r.; 2. Kpamapenko I'. B. Texuuueckas 3kcruryaTanus
aBromobOmiel, MockBa, Tpancropt, 1983 r.; 3. Croiikos C., [)xoues I'., Texnonorus Ha peMOHTa
Ha aBroMoOwmmmTe. Codus. Texnuka, 1991 r.; 4. [Ixones I'., unuko3sH A. PpkoBonucTBO 3a
71a00paTOpHU YHPAXKHEHUS MO PEMOHT Ha aBTOTpaHCHOpTHUTE cpeactBa, TY- Codus, 1989 r.; 5.
Ilxones I'., luguko3sa A. PeMoHT Ha aBTOMOOWMIIA, TpakTopa U kKapa, TY- Codus, 1984 r.; 6.
[Tanpuues B. A. OcHOBM Ha TEXHOJIOTUSTa HA aBTOMOOMIIOCTPOCHETO M PEMOHT Ha aBTOMOOWIIHTE.
Co¢us, Texnuka, 1981 .
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpTMT12.2 Semester: 2
Modeling and optimization in road
transport
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Seminars (S) S -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Silviya Salapateva, PhD (FME), tel.: 032 659613, e-mail: sisisal@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective course from the curriculum training of
students to obtain Master's degree, specialty Transport Machinery and Technology, Professional
orientation 5.5 Transport, Shipping and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The purpose of studying the discipline is to form
professional knowledge and acquire practical skills for solving production tasks in road transport.

DESCRIPTION OF THE COURSE: The main tasks when studying the discipline are:
mastering and using the apparatus of mathematical modeling of production processes in road
transport based on the methods of mathematical programming; getting acquainted with the
methods for designing road transport systems for delivering goods and calculating the need for
transport vehicles; clarifying the role, status and prospects for the development of economic-
mathematical methods in the organization of road transport in market conditions, taking into
account the material, technical - operational and organizational constraints..

PREREQUISITES: For the successful perception and study of the course content by students,
basic knowledge of Mathematics, Information and Communication Technologies, Technology
and Organization of Road Transport is necessary.

TEACHING METHODS: To conduct the lectures, a multimedia projector, computer equipment
and Internet connectivity are required. To conduct the laboratory exercises, an auditorium with
the necessary workstations, equipped with computers with Microsoft Office installed, Internet
connectivity, a multimedia projector are required.

METHOD OF ASSESSMENT: Through a continuous assessment, which is formed in total
from the grades of two tests during the semester and successfully defended protocols of the
laboratory exercises.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. CamanareBa C., Monenupane W ONTHMH3HPAHE B aBTOMOOWIHUS
TpaHcnopt, Jlekuun — 3anucku, [lnosaus, 2021; 2. banuna H.B., EkoHOMuKo-MareMaruueckoe
MOJIEJIMPOBAaHUE TPAHCHOPTHBIX MPOIECCOB — JabopaTopHblii mpaktukym, Wpxyrtck, 2017; 3.
I'eponumyc b. JI., ExoHOMHKO-MaTeMaTHueCKue METOIbl B TUIAHUPOBAHMHM HA aBTOMOOUILHOM
TpaHcnopre: yaeOHoe Mmocobue, M3marenbctBo ,, Tpancnopt, Mocksa, 1982; 4. JIparomupor H.,
WNHpopMallMOHHN CHCTEMHM M TEXHOJOTMHM B JorucTukara, M3marencku komiuieke Ha YHCC,
Codus, 2015; 5. Atanacos b., Munkosa T., KonudyecTtBeHrn MeToau B JJOTMCTHKaTa, M3maTencTro
,Hayka u nukonomuka, Bapna, 2011.
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DESCRIPTION OF THE COURSE

Name of the course: Code: FaMpTMTO1 Semester: 1
Automotive hydro and pneumatic systems

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 30 hours

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 032 659 594, e-mail: vnikolov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Facultative subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is for students to acquire
the necessary amount of knowledge in theory and working processes in hydro and pneumatic
systems which is used in automotive technology.

DESCRIPTION OF THE COURSE: The main topics concern: Vane pumps. Torque converters.
Co-operation of torque converters with internal combustion engines. Axial fans. Piston and
diaphragm pumps and power cylinders. Gear and vane pumps. Radial rotary and piston pumps and
motors. Reciprocating compressors.

PREREQUISITES: The course is provided by the courses studied in the bachelor's degree..
TEACHING METHODS: Lectures, using slides, laboratory works.
METHOD OF ASSESSMENT : Continuous assessment.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. BoakoB /Jl. Xunpoaunamuunu npenaBarenu. Cogus, Texnuka, 1979. 2.
I'poseB I'. u np. Xuapo- u nHeBMomaminHu u 3aasuxBanus. Codus, Texnuka, 1990. 3. HapOyr
A. I'mapotpancdopmartopsl. Mocksa, ,,MamuHocTpoenue”, 1966. 4. Roger F.C. Hydraulic control
systems. Wiley, ISBN 13: 9781119416494, 2020. 5. Qin Z. Basics of hydraulic systems. CRC,
ISBN 13: 9781138484665, 2018.
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DESCRIPTION OF THE COURSE

Name of the course: Code: FaMpTMTO02 Semester: 1

Electric Powertrain of Vehicles

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 30 hours

LECTURER(S):

Prof. Eng. Valyo Nikolov, PhD (FME), tel.: 032 659 594, e-mail: vnikolov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Facultative subject from the curriculum for
training of students to obtain Master's degree, specialty Transport Machinery and Technologies,
Professional orientation 5.5 Transport, Navigation and Aviation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is to acquaint students
with the elements of electric powertrain, their function and design, their life cycle, standards and
procedures for homologation, etc.

DESCRIPTION OF THE COURSE: The main topics concern: CAN-BUS data bus, electronic
control systems in hybrid and electric cars, Kinetic energy recovery systems, electronic systems for
security and safety, modern types of batteries and supercapacitors.

PREREQUISITES: Electrical Engineering and Electronics, Theory of Automobile, Construction
of Automobile.

TEACHING METHODS: Lectures, using slides, laboratory works with protocols and optional
course project with defence.

METHOD OF ASSESSMENT : Continuous assessment.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Alam, M., Ahmad, A., Khan, Z., Rafat, Y. et al., A Bibliographical Review
of Electrical Vehicles (xEVs) Standards SAE Int. J. Alt. Power. 2018; 2. Regulation No 100 of the
Economic Commission for Europe of the United Nations (UN/ECE) — Uniform provisions
concerning the approval of vehicles with regard to specific requirements for the electric power
train; 3. https://www.iso.org; 4. https://www.sae.org/standards; 5. https://standards.ieee.org; 6.
http://www.jari.or.jp
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