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 Investigation of Aerodynamics Forces in Suborbital Rocket and Applied Air Brake Systems Using CFD 
Simulations 
Szuborbitális rakétarendszereken és az azokon alkalmazott féklapokon ébredő aerodinamikai erők vizsgálata 
CFD szimulációk alkalmazásával 
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1. Identify and comprehend the aerodynamic forces exerted on rockets. 
2. Investigate the stages of high-power rocket flight and types of control surfaces utilized. 
3. Determine the stability parameters critical for ensuring safe rocket flight. 
4. Explore the challenges associated with CFD calculations concerning air brakes. 
5. Develop a detailed 3D model of the rocket system without air brakes. 
6. Create a numerical mesh with appropriate resolution for preliminary CFD simulations. 
7. Define boundary conditions guided by preliminary calculations and literature research. 
8. Validate preliminary CFD results by assessing their mesh independence. 
9. Compare preliminary CFD results with recent studies to ensure accuracy. 
10. Validate the stability parameters using numerical findings. 
11. Determine effective positioning and dimensions of air brakes based on preliminary CFD outcomes. 
12. Identify suitable methods for integrating air brakes into the rocket system. 
13. Update the 3D rocket model to incorporate air brakes and control surfaces. 
14. Revise mesh and simulation parameters for detailed air brake analysis. 
15. Consider the impacts of air brake deployment on rocket stability and aerodynamics. 
16. Compare advanced CFD outcomes with recent research for consistency. 
17. Determine parameters that contribute to enhanced aerodynamic efficiency and stability. 
18. Summarize the research, methodology, findings, and conclusions. 
19. Organize the thesis following the prescribed format for an MSc Thesis document. 
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