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Prerequisites

Knowledge: Basic knowledge of the construction of computer systems, basic knowledge of technical
drawing

Skills: Ability to use computer systems, ability to draw a basic machine diagram using the principles of
technical drawing

Social competences: Ability to work in a team

Course objective
Gaining knowledge of methods and processes related to modeling and simulation

Course-related learning outcomes

Knowledge

1. has extended knowledge necessary to understand the profile subjects as well as specialist knowledge
about the construction, operation, air traffic management, safety systems, economic, social and
environmental impact in the field of aviation and aerospace [K2A_WO01]

2. Has ordered, theoretically founded knowledge in the field of aircraft traffic analysis, calculations and
simulations using specialized software or tools created independently [K2A_WO06]

3. Has knowledge of mathematics, including algebra, analysis, theory of differential equations,
probability, analytical geometry [K2A_WQ09]

Skills
1. Can use learned mathematical theories to create and analyze simple mathematical models of
machines and their elements as well as simple technical systems. [K2A_U26]

2. can draw a diagram and a simple machine element in accordance with the rules of technical drawing
[K2A_U23]

3. is able to assess the usefulness and use the tools integrated with packages for spatial modeling, and
correctly interpret their results [K2A_U17]

Social competences
1. understands the need for lifelong learning; can inspire and organize the learning process of other
people [K2A_KO01]

2. Is ready to critically assess the possessed knowledge and received content, recognize the importance
of knowledge in solving cognitive and practical problems and consult experts in the event of difficulties
with solving the problem independently [K2A K02]

3. is aware of the social role of a technical university graduate, and especially understands the need to
formulate and convey to the society, in particular through the mass media, information and opinions on
the achievements of technology and other aspects of engineering activities; makes efforts to provide
such information and opinions in a commonly understandable manner [K2A_K08]
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Methods for verifying learning outcomes and assessment criteria

Learning outcomes presented above are verified as follows:

In the lecture part: written test summarizing lectures in the subject, in the form of a multiple-choice
test.

In the design part: activity during classes and ongoing preparation for classes. Implementation of design
tasks individually and in groups.

Programme content

The lectures and project classes are closely thematically correlated. On the basis of the knowledge
transferred during the lectures, problem tasks are solved during design classes and simulation
experiments are conducted. The program content is divided into 3 thematic blocks:

Thematic block 1 (B1)

The content in B1 includes: Introduction to simulation methods, including: classification of simulation
methods and models; the main components of the simulation model; methodology of solving decision
problems with the use of simulation. Introduction to the ExtendSim simulation tool as an example of a
stochastic, discrete and object-oriented simulation tool. Application of computer simulation in transport
processes in aviation.

Thematic block 2 (B2)

The content of B2 includes: Application of simulations in aviation - examples of the use of simulations in
aviation (simulations in aviation training, simulation studies on models of aviation objects, simulations in
studies of the impact of aviation on the environment). The use of software to simulate the spread of
harmful substances - CAMEO - simulation of air pollution dispersion in a selected area.

Thematic block 3 (B3)

The program content in B3 includes: Modeling of fuel injection and combustion with the use of AVL FIRE
simulation software, including model meshing and visualization of simulation results. Modeling the
emission of toxic exhaust gas components with the use of the nonlinear optimization module.

Teaching methods

Informative (conventional) lecture (providing information in a structured way) - may be of a course
(introductory) or monographic (specialist) character Project method (individual or team implementation
of a large, multi-stage cognitive or practical task, the effect of which is the creation of a work)
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Breakdown of average student's workload

Hours ECTS
Total workload 75 3,0
Classes requiring direct contact with the teacher 20 1,0
Student's own work (literature studies, preparation for laboratory 55 2,0
classes/tutorials, preparation for tests/exam, project preparation)*

! delete or add other activities as appropriate



