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Cel przedmiotu
The aim of the course is to acquire knowledge in technical physics in the field of energy transformation management and design of flow systems The ability to apply this
knowledge in solving technical problems in bioengineering.

Wymagania wstepne
Basic knowledge in the field of mathematics and physics

Zakres tematyczny
Lecture:

Description of physical bodies and phenomena by means of physical quantities; System of Sl units; Equation of state. Description equilibrium states, types of forces, the
concept of momentum, energy; Principles of substance behavior, energy conservation, equilibrium conditions (laws of thermodynamics). Examples of the use of substance and
energy balance. D. Bernoulli equation. Types of transformation. The phenomenon of entropy and the principle of increase in entropy. Phase transitions. Rheology, surface
tension, viscosity, "mass” forces. Balance conditions - Navier Stokes equation. Laminar and turbulent flows. Methods of energy transfer; heat, work, electromagnetic radiation,
substance flow. Mathematical modeling of energy transfer processes in the manner of heat, convection, penetration. The specificity of biological fluid flows - non-Newtonian,
pulsed flows. Interpretation of thermal and flow phenomena in biological systems (psychrometric effect, hydraulic resistance of blood flow, capillary phenomena, spontaneous
phenomena of striving for balance, technical devices in the processing of energy types, refrigeration basins, heat engines, pumps, turbines, heat exchangers.

Project:

1. Conversion and application of various systems of physical units

2. Principle of substance preservation - design of simple hydraulic systems

3. Application of the gas state equation - Clapeyron equation

4. Quantitative calculations of energy transfer in transformations. Heat transfer.

5. Application of the energy conservation principle - balancing energy changes in phenomena
6.Humidity of air - the use of the Moliere chart

7. Balancing combustion reactions.

Laboratory:

1. Measurement of liquid viscosity at variable temperature
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2. Temperature measurement using a thermal imaging camera

3. Determination of molar reaction heat - calorimetric measurements

4. Numerical flow simulation in centrifugal centrifugal pump using Ansys software.
5. Numerical simulation of stationary heat flow in a rod using Ansys software.

6. Numerical simulation of unsteady heat flow in a heating plate using Ansys software.

Metody ksztatcenia

Lecture, project and laboratory classes as well as solving computational tasks

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole Metody weryfikacji Forma zajeé

efektow
Can be used to formulate and solve engineering tasks ¢ aktywno$¢ w trakcie zaje¢ ® Laboratorium
analytical methods, simulation and experimental ¢ kolokwium

wykonanie sprawozdan laboratoryjnych

Is able to identify and formulate the specification of ¢ aktywno$¢ w trakcie zaje¢ ® Projekt
simple engineering tasks of a practical nature, ¢ Zaliczenie na ocene zaje¢ projektowych. Ocena z projektu jest
characteristic of the studied field of study. okreslana na podstawie oceny trafnosci doboru uzytych technik i

metod oraz jakosci wykonania projektu.

The student knows the basic methods, techniques, tools ¢ aktywnos$¢ w trakcie zaje¢ ¢ Wyktad
and materials used in solving simple engineering tasks ¢ Zaliczenie na ocene wyktadu Warunkiem zaliczenia czesci
in the field of the studied field of study. wyktadowej jest uzyskanie pozytywnej oceny z

kolokwium.

Warunki zaliczenia
Lecture: the condition for passing the lecture is to obtain a positive assessment of at least three written answers to 5 questions of the final test.

Project: attendance is required and obtaining a positive grade from the final test

Laboratory: attendance is required. The final grade is an arithmetic average issued on the basis of obtained grades from reports and tests from individual laboratory exercises
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