1. Programme-related data

COURSE DESCRIPTION

Computational fluid Dynamics

Academic year 2026-2027

1.1. Higher Education Institution

Babes-Bolyai University Cluj-Napoca

1.2. Faculty

Faculty of Mathematics and Computer Science

1.3. Doctoral Shool

Doctoral School of Mathematics and Computer Science

1.4. Field of study

Mathematics

1.5. Level of study

PhD (Doctor of Philosophy)

2. Course-related data

2.1. Course title ‘ Computational Fluid Dynamics

Course code | MDE3137

2.2. Course coordinator Prof. Dr. Teodor GROSAN

2.3. Seminar coordinator Prof. Dr. Teodor GROSAN

2.4. Year of study ‘ 1 2.5.Semester | 1 2.6. Type of assessment Exam

2.7. Course status Optional 2.8. Course type Specialisation subject

3. Total estimated time (hours per semester of teaching activities)

3.1. Number of hours per week 3 | of which: 3.2. course 2 | 3.3.seminar/ laboratory/ project 1
3.4. Total of hours in the curriculum 42 | of which: 3.5. course | 28 3.6. seminar/ laboratory 14
Time allocation for individual study (IS) and self-taught activities (ST) hours
Learning from textbooks, course materials, bibliography, and notes (IS) 52
Additional research in the library, on subject-specific electronic platforms, and on-site 52
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 52
Tutoring (professional guidance) 42
Examinations 10
Other activities

3.7. Total hours of individual study (IS) and self-taught activities (ST) 208

3.8. Total hours per semester 250

3.9. Number of credits 10

4. Prerequisites (where applicable)

4.1. curriculum-
related

Numerical Analysis, Fluid Mechanics

4.2 skills-related Basic Programming, Matlab

5. Specific conditions (where applicable)

5.1. course-related

Videoprojector

5.2. seminar/laboratory-related

Matlab Software

6. Subject-specific learning outcomes

Knowledge




1. ... Knows the basic concepts of mathematical theory and models.

2. Can interpret mathematical models.

3. Identifies the most appropriate mathematical models for solving problems.

Skills

1. Uses effective and rigorous working rules, demonstrates responsible attitudes towards work in teaching and research,
respects ethical and professional principles.

2. Uses effective methods and techniques for information, learning, research, and development, adapting them to the

needs of a dynamic society.

Responsibility and autonomy

1. Makes informed decisions about selecting appropriate mathematical and numerical models for applications in fluid

mechanics.

2. Independently applies mathematical and numerical theories and methods effectively.

7. Contents

7.1. Course

Teaching and learning methods

Remarkst?

1. Introduction to Fluid Mechanics

lecture, guided problem discussion,
illustrative examples

2. Governing Equations of Fluid
Mechanics

lecture, guided problem discussion,
illustrative examples

3. Governing Equations of Heat Transfer

lecture, guided problem discussion,
illustrative examples

4. Numerical Methods for Ordinary
Differential Equations (ODEs)

lecture, guided problem discussion,
illustrative examples

5. Numerical Methods for Boundary
Value Problems (BVPs)

lecture, guided problem discussion,
illustrative examples

6. Finite Difference Methods for Partial
Differential Equations (PDEs) I

lecture, guided problem discussion,
illustrative examples

7.Case Study

guided problem discussion,
illustrative examples, case-based
analysis

8. Finite Difference Methods for Partial
Differential Equations (PDEs) II

lecture, guided problem discussion,
illustrative examples

9.Case Study

guided problem discussion,
illustrative examples, case-based
analysis

10. Finite Volume Method: Introduction

lecture, guided problem discussion,
illustrative examples

11. Finite Volume Method I

lecture, guided problem discussion,
illustrative examples

12. Finite Volume Method II

lecture, guided problem discussion,
illustrative examples

13. Application: Lid-Driven Cavity Flow

guided problem discussion,
illustrative examples, case-based
analysis

14. Application: Differentially Heated
Cavity

guided problem discussion,
illustrative examples, case-based
analysis
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7.2. Seminar/ laboratory Teaching and learning methods Remarks
1. Fundamental Equations of Fluid problem-based discussion, individual

Mechanics study, teamwork

2. Numerical Methods for Ordinary problem-based discussion, individual

Differential Equations (ODEs) study, teamwork

3. Numerical Methods for Boundary Value | problem-based discussion, individual

Problems (BVPs) study, teamwork

problem-based discussion, individual

4. Finite Difference Method I study, teamwork

problem-based discussion, individual

5. Finite Difference Method II
study, teamwork

problem-based discussion, individual

6. Finite Volume Method study, teamwork

problem-based discussion, individual

7. Applications study, teamwork
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8. Evaluation

8.3 Percentage in

Type of activity 8.1 Evaluation criteria? 8.2 Evaluation methods3 the final grade

Knowledge of fundamental concepts and

. . 0
8.4. Course basic results Final project 70%

Ability to apply theory in mathematical
modeling and in solving specific fluid Midterm project 30%

8.5. Seminar/ laboratory mechanics problems

8.6 Minimum standard for passing

Atleast grade 5 (on a scale from 1 to 10).

2 The evaluation criteria must directly reflect the learning outcomes targeted at the level of the degree programme
respectively at the level of the subject. More specifically, the learning outcomes set out in the expected learning
outcomes are assessed.

3 Both final evaluation methods and ongoing evaluation strategies should be established.



9. SDG labels (Sustainable Development Goals)*

r Sustainable Development Generic Label
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4 Select a single label which, according to the Implementation of SDG labels in the academic process, best matches
the subject. If the subject addresses sustainable development in a generic manner (i.e. by presenting/introducing
the general framework of sustainable development, etc.), then the Sustainable Development generic label may be
applied. If none of the labels describe the subject, select the last option: “No label applies.”
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