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Programme | Minor degree in Sports Engineering Year of Regulation 2024
Department | Mechanical Engineering Semester M
Course Credit Structure | Marks Distribution
Course Name
Code L T P C INT MID END | Total
ME 361 Modelling and Simulation in Sports Engineering 2 0 2 3 50 50 100 200
EO develop the Ismd.entl s d.abﬂ:ctly to ??dmtan.d ﬂ.L;'d Able to grasp the basics of fluid dynamics,
ynamics principies, Including Tlow patterns, VISCosity, col understanding the fluids behavior in context to
and pressure distribution, laying the groundwork for sports
sports applications.
EO Iea}rn ttOI _practlc?lly gpply_ Com_putapon?It_ FIu;d Able to apply Computational Fluid Dynamics
yr|1am|cs doo i_m_spclilr s:de?lglne?rmt?,ttjsmg S|tmu ations c; COZ tools to enhance sports equipment and
Course ang yzefan optimize fluid flow for better sports equipment| y,se performance.
Objectives T8 the st.d iy fiuid dynamics smatation |
ko enladet € Su:j ents t(()j alﬁ)_py utl ynar:mcs mmuﬂ;altlgn Able to solve problems in aerodynamics,
nowledge an _mo elling (0] enhance athletic CO3 hydrodynamics, and performance.
performance, focusing on real-world examples and case _ ) _
studies to innovate sports technology and improve training cos |Able to contribute to innovate in sports
methodologies. technology by applying fluid dynamics
principles.
Able to gain practical experience in setting up
and interpreting fluid dynamics simulations for
sports scenarios.
Mapping with Program Outcomes (POs) Mapping with PSOs|
No.| COs| po1| Po2| PO3| Po4| POs| PO6| PO7][PO8 PO9 | PO10| PO11 | PO12 [ PSO1| PSO2
1 Cco1 3 2 - 1 2 - - 2 - - - 2 - -
2 CcOo2 3 2 - 1 2 - - 2 - - - 2 - -
3 COo3 3 2 - 1 2 - - 2 - - - 2 - -
4 CO4 3 2 - 1 2 - - 2 - - - 2 - -
5 CO5 3 2 - 1 2 - - 2 - - - 2 - -
SYLLABUS
No. Content Hours COs
Introduction to Fluid Dynamics in Sports: Overview of Fluid Dynamics-Basic principles and applications in sports,
| Role of Fluids in Sports Performance: Aerodynamics and hydrodynamics, Significance in Different Sports, Continuity 04 col
equation, Euler’s equation of motion, Momentum equation, Energy equation, Boundary Layer Flows, potential flow,
wakes and vortices, drag and lift, Significance in Different Sports.
Fundamentals of Fluid Dynamics Modelling and Simulation: Introduction and Conservation Principles, Classification coO?2
I of Partial Differential Equations and Approximate Solutions, Fundamentals and Common Methods of Discretization, 04 CO5
Numerical Solutions, Basic concepts and applications,
Sports Equipment Aerodynamics: Aerodynamics in Sports: The impact of fluid dynamics on equipment design, Case co3
Il | Studies: Analysis of aerodynamic principles in sports equipment, Wind Tunnel Testing: Basics and relevance in sports 04
equipment testing, CO5
Hydrodynamics in Aquatic Sports, Fluid Dynamics in Water: Hydrodynamics principles relevant to swimming and co3
IV | other water sports, Drag Reduction Techniques: Applying fluid dynamics to improve swimmer performance, Boat 04 CO5
Design and Hydrodynamics: Optimizing boat shapes for enhanced performance,
Optimization of Sports Performance, Integrating Fluid Dynamics for Performance Enhancement, Training
\% Methodologies: Using fluid dynamics insights for effective sports training, Safety Considerations: Fluid dynamics in 04 CO4
injury prevention and athlete safety, Future Trends: Emerging technologies and research in fluid dynamics for sports Cos
performance,
VI | Game designing and sports data analysis: Game Design principles and elements relevant to sports simulations Role of
Fluid Dynamics in Virtual Environments: Incorporating realistic fluid behavior in sports-themed games Sports Data 04
Analysis: Collection, interpretation, and application of data for performance optimization, Simulation-Based Game All COs
Development, Using fluid dynamics to enhance realism and accuracy in sports simulations.
VII | Simulation lab: Case studies and examples from various sports, Fluid dynamics Software Tools, Overview and hands-
on introduction, Mesh Generation: Basics of grid generation for fluid simulations, Boundary Conditions: Understanding 24
and applying appropriate conditions in sports-related simulations, Simulation of Aerodynamic Forces: fluid dynamics All COs
applications for optimizing sports equipment, Case Studies and applications of hydrodynamics in aquatic sports,
parametric optimization simulations for various sports applications
Total Hours 48

Essential Readings

1.

H K Versteeg and W Malalasekera, “An introduction to computational fluid dynamics: The finite volume method”, Pearson Education, 2008

2.

Cengel and Cimbala, “Fluid Mechanics, McGraw Hill”, 4th Edition, 2017

Supplementary Readings

1. 1D Anderson Jr., “Computational Flud Dynamics”, McGraw Hill International Edition, 2017
2. Fluid Mechanics — Frank White, TMH, 8th Edition, 2015
3. Mechanics of Fluids — Massey, ELBS, 9th Edition, 2011




