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OKTATAS CELJA / AIM OF THE COURSE

The goal of the subject is to create a link between fluid and thermal dynamics and real technical devices.
During the semester students can deepen their technical thinking and understand the engine related
thermal, flow, energetical and chemical processes. We are continously focussing on the aspects of environment
and efficiency. IC engines offer an excellent opportunity to analize and to solve complex problems with a
system oriented approach. In order to this the subject crosses significant formal solutions and explains the new
state of the art solutions. The approach is always the logical thinking in a multi-dymension space.

TANTARGY TARTALMA / DESCRIPTION

o 1. week:
Overview and definition of IC-engines and their parameters. Analysis of the thermodynamic cycle. Analysis
of the specific fuel consumption map. Energetic understanding.

e 2 week:
Gas exchange process. Bernoulli equation with losses. Flow coefficients of intake and exhaust ports.
Secondary charge motion. Volumetric efficiency. Forced induction.

® 3. week:
Supercharging and turbocharging. Devices and limitations of charging. Matching of engine and
turbocharger.

o 4 week:
State of the art supercharging systems and their archtecture.

e 5. week:
Analysis of theoreticel and real thermal cycles. Definition of the ideal engine. Partition of losses.

® 6. week:
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Combustion and heat transfer. Fuels for Otto and Diesel engines. Ignition and flame propogation. Thermal
load and stress. LCF.

o 7. week:
Irregular combustion processes. Engine knock, pre-ignition. Measures to reduce irregular combustion.
Possible damage pathes.

o 8. week:
Written test

* 9. week:
Analysis of the combustion process. Formation of pollutants, internal measures for emission reduction.

¢ 10. week:
Exhaust gas aftertreatment. One-way, threeway catalyst, deNOx- catalyst, DPF, OPF, SCR technology

e 11. week:
Mixture preparation of gasoline engines. The use of different energy sources for mixture formation.

e 12. week:
Mixture preparation of Diesel engines. The use of different energy sources for mixture formation.

e 13. week:
Latest trends in IC-engine development.

SZAMONKERESI ES ERTEKELESI RENDSZERE / ASSESMENT'S METHOD

e Written test in the mid-semester

¢ Assessment: 0-49 % 1
50-59 % 2
60 — 69 % 3
70-79 % 4
80 — 100 % 5

« At the end of semester in the exam period oral examination

KOTELEZO IRODALOM / OBLIGATORY MATERIAL

Kotelezo irodalom:

e John B. Heywood: Internal Combustion Engine Fundamentals /McGraw-Hill, 1988/
e Univ.-Prof.Dr.techn. F Pischinger: Verbrennungsmotoren Band LII
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Ajanlott irodalom:

¢ Rudolf Pischinger, Manfred Klell, Theodor Sams: Thermodynamik der Verbrennungskraftmaschine: Der
Fahrzeugantrieb /SpringerWienNewY ork, 1989/

e Richard Basshuysen, Fred Schifer: Handbuch Verbrennungsmotor: Grundlagen, Komponenten, Systeme,
Perspektiven /Vieweg+Teubner Verlag, 2012/

« http://www.motorlexikon.de/"
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