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Modulio tikslas
Suteikti išsamias žinias apie transporto priemonių ir technologinių įrenginių dinaminių, hidrodinaminių ir termodinaminių procesų problemas,
matematinį modeliavimą, jų ypatumus.  Išugdyti gebėjimus,  suprasti  vykstančius fizinius procesus.

Aim of module
Provide  detailed  knowledge  of  vehicles  and  technological  equipment  of  dynamic,  thermodynamic  and  hydrodynamic  processes,  problems,
mathematical modelling, their characteristics, to develop skills to understand of physical processes.
Suteikiamos žinios ir gebėjimai
Suteikiamos žinios apie transporto priemonių hidrodinami9nius ir termodinaminius procesus, greitaeigius procesus, įvertinant  slėgio  bangas, jų
sąveiką su  judančiais kūnais, bei šių procesų matematinį modeliavimą.

Provide detailed knowledge about hydrodynamics and  thermodynamics processes in the vehicle systems, fast processes evaluating wave  speed,
waves interaction with bodies and mathematical simulation of these processes.

Provided knowledge and skills

Modulio anotacija

Module annotation
Investigation dynamic, hydrodynamic and thermodynamic processes in the vehicles and technological equipments. Liquid and  gas are compressible
medium. Speed of sound, pressure wave propagation. The main hydrodynamic equations, assumptions, boundary conditions, solution methods. The
high-speed processes in the mechanical, hydraulic and pneumatic systems and their elements are considered.

Nagrinėjami transporto priemonių ir technologinių įrenginių dinaminiai, hidrodinaminiai ir termodinaminiai procesai. Skystis dujos (fluidas) yra spudi
terpė. Garso greitis, slėgio bangų sklidimas. Pagrindinės hidrodinamikos lygtys, prielaidos, kraštinės sąlygos, sprendimo metodai. Nagrinėjami
greitaeigiai procesai, mechaninėse, hidraulinėse ir pneumatinėse sistemose bei jų elementuose.
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List of the Course lecture topics

Lecture topics
Number of hours

NL(S) I(S) I(S) NL(T)
1. Vehicle systems. Hydrodynamic and thermodynamic processes and high-speed
processes take place in them. Problems and solutions

4

2. Physical and mechanical properties of liquid and gaseous media. Compressibility of
liquids and gases. Speed of sound in liquid and gaseous media and their mixtures.

4

3. Basic equations for liquid and gaseous media. Key Assumptions. 4

4. Methods for solving equations of liquid and gaseous media. 6

5. Liquid and gaseous boundary conditions of media. 4

6. Interaction of liquid and gaseous media with the solid body. Individual cases and
examples of this interaction.

5

7.  Equations of motion of a liquid with dissolved gas. Solubility of gas in a liquid.
Henry's law.

5

8. Mathematical model and research of hydrodynamic and thermodynamic processes of
geothermal system "Electric motor - multistage deep centrifugal - pipeline"

4

9. Mathematical model and research results of hydrodynamic and thermodynamic
processes in an internal combustion engine high pressure fuel pump and injectors.

4

10. Mathematical models and results of hydrodynamic and thermodynamic processes in a
pneumatic system.

4

11. Mathematical model and results of hydrodynamic and thermodynamic processes of a
hydraulic shock absorber with a gas chamber.

4

In total: 48

List of the Course exercise topics
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1. Compressibility of liquids and gases. Speed of sound in liquid and gaseous media and
their mixtures. Solubility of gas in a liquid.

4

2. Hydraulic shock. Application of hydraulic shock in technological equipment. 4

3. Hydraulic shock when there is dissolved gas in the liquid. 4

4. Investigation of hydrodynamic and thermodynamic processes in a pneumatic pipeline. 4

5. Investigation of hydrodynamic and thermodynamic processes in a hydraulic pipeline
with dissolved gas.

4

6. Investigation of hydrodynamic and thermodynamic processes of pneumatic shock
absorber.

4

7. Investigation of hydrodynamic processes in the COOMRAIL system of an internal
combustion engine.

4

8. Investigation of hydrodynamic and thermodynamic processes in the diesel engine
system "Crankshaft - Cylinders".

4

In total: 32
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