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Course unit objective:

The course provides the necessary level of knowledge for understanding and solving various theoretical and
practical problems in applied thermodynamics and fluid mechanics. It covers basic thermodynamic concepts and
energy conversion methods, and heat transfer knowledge in relevant engineering application. In addition, the
course gives insight into basic concepts of fluid mechanic topics include fluid statics and the basic laws of fluid
flow. Students gain expertise in these areas through overlapping themes, understanding the broad applicability and
importance of these disciplines in their future careers.

Learning outcomes of Course unit:

After completion of the course the student should be able to: understand the thermodynamic properties of systems,
including the nature of heat, and apply this knowledge; describe thermodynamic and hydraulic systems and
identify their interaction with the environment; calculate thermodynamic system properties; apply the first law of
thermodynamics on various engineering devices and solve problem including energy conversion and efficiencies;
perform calculations and analysis of basic heat transfer methods through flat and cylindrical surfaces; explain the
fundamental physical properties of fluids; apply basic hydrostatic equations, and define pressure; calculate
hydrostatic forces on plane and curved surfaces; explain the basic equations used in fluid mechanics like the
Bernoulli equation, the energy equation for a steady flow system; calculate pressure drops due to friction and local
energy losses, average flow velocities, fluid flows, and pump power in pipelines.

Course unit contents:

Theoretical classes

Thermodynamic system properties. Ideal gas laws. The first law of thermodynamics. Energy balances of
thermodynamics. Heat transfer by conduction, convection, and radiation. Introduction and physical properties of
fluids. Fluid statics: hydrostatic pressure, Euler's equations, Pascal's law, the force of pressure on plane and curved
surfaces, buoyancy. Fluid kinematics: basic concepts of fluid flow, laminar and turbulent flow, Bernoulli's
equation, energy losses in fluid flow, pipeline calculations, pump systems.

Practical classes

Determination of thermodynamic properties and applying thermodynamic laws to ideal gases; temperatures and
heat fluxes in heat transfer problems; hydrostatic pressure and forces on plane and curved surfaces; application of
Bernoulli's equation in the calculation of fluid flow parameters in pipelines. Part of the computational exercises is
realized through the use of software tools (FluidSim, Eplan). Laboratory exercises take place in the laboratory and
involve demonstrating the operation of a pumping system and analyzing operational parameters under various
operating conditions.
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Number of active teaching hours: 4 | Lectures: 2 | Practice: 2

Teaching methods:
The course consists of lectures, exercises with problem solving demonstrations and laboratory lessons.

Evaluation (maximum number of points 100)

Exam prerequisites: No. of points: Final exam: No. of points:

Homework 20 Final exam (written): 20

Tests 40 Final exam (oral): 30




