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PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. | Skills to create three dimensional geometry in engineering software.
2. | The extent of knowledge in heat transfer and fluid mechanics fields.

SUBJECT OBJECTIVES

C1 | providing knowledge about methods of thermal-flow processes numerical simulations

C2 | providing knowledge about energetic systems optimizing methods
C3 | developing skills of creating mesh for defined geometry and application

Seminar

C4 | developing abilities of performing numerical calculations for simple and complex thermal-flow processes

SUBJECT LEARNING OUTCOMES

relating to knowledge:

PEU_WO01 | knowledge about equations describing heat transfer and fluid flow
PEU_WO02 | knowledge of turbulence and their models
PEU_WO03 | knowledge about numerical methods of solving heat transfer problems

PEU_WO04 | acquaintance with numerical methods of solving steady and transient thermal-flow processes

PEU_WO5 | knowledge about boundary and initial conditions applied during thermal-flow processes analyses

PEU_WO06 | knowledge about most often occurring CFD numerical errors and their impact on calculations

PEU_WO07 | basics of LES method

PEU_WO08 | acquaintance with methods of energetic systems optimizing

relating to skills:
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PEU_UO01 | skills to create geometry and numerical mesh
PEU_UO02 | ability to evaluate influence of mesh density on numerical results
PEU_UO03 | skills to carry out numerical calculations of steady and unsteady heat transfer and fluid flow
PEU_UO04 | ability to perform numerical calculations of steady and unsteady processes in energetic machines
PEU_UO5 | ability to analyze numerical results and drawing proper conclusions
PROGRAMME CONTENT
Form of classes - lecture
Lecl Organizing issues. Introduction to Computational Fluid Dynamics (CFD).
Lec2 Description of heat transfer and fluid mechanics equations.
Lec3 Types of boundary conditions and their application.
Lec4-6 Finite volume method
Lec6 Algorithm for pressure and velocity fields calculations for fluid flow.
Lec7 Iteration methods for solving algebraic systems of equations.
Lec9 Turbulence. Models of turbulence.
Lec10 Types of numerical errors during CFD simulations and their influence on calculations.
Lec11-12 | Large Eddy Simulation (LES) method.
Lec13-14 | Optimizing of energy generation installations .
Lecl5 Examples of energetic systems optimizing.
Total hours
laboratory
Lal Course matters (input, output, grading). Introduction to the course. Overview of the tools used
(Matlab, CFX, Ansys Meshing). Lumped thermodynamic model of an energy installation. Preliminary
system analysis.
La2-3 Flow through isolated pipeline. Calculating CHT problem, solving for pressure losses. Testing
numerical results stability and computational cost against mesh parameters.
Lad Results post-processing and visualization. Report generation. Simple scripting in data manipulations.
La5-7 CFD calculations and optimization of a heat exchanger.
La8-10 CFD calculations and optimization of a pump.
Lall CFD calculations of a renewable energy source — wind turbine
Lal2 CFD calculations of a renewable energy source — solar thermal collector
La13-15 Individual project
Total hours

TEACHING TOOLS USED

N1
N2
N3
N4

Multimedia presentation.
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Software for geometry and numerical mesh generation, for example ANSYS Spaceclaim, ANSYS Meshing

Software for CFD simulation for example ANSYS CFX
Office hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT

Evaluation

(F— forming (during

semester),

C— concluding (at
semester end)

F1
F2
F3
F4
F5

Strona -2-

Educational effect number Way of evaluating educational effect achievement
PEU_UO1- PEU_UO5 Report 1
PEU_UO1- PEU_UO05 Report 2
PEU_UO1- PEU_UO05 Report 3
PEU_UO1- PEU_UO05 Report 4
PEU_UO1- PEU_UO05 Report 5



F6 PEU_UO1- PEU_UO05 Report 6
P1 PEU_WO1- PEU_WO08 Exam
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