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1. Introduction to Fluid Mechanics

● Definitions and properties of fluids

● Continuum hypothesis

● Viscosity, compressibility, and surface tension

● Newtonian and non-Newtonian fluids

2. Fluid Statics

● Pressure and pressure variation

● Hydrostatic equilibrium

● Forces on submerged surfaces

● Buoyancy and stability

3. Fluid Kinematics

● Lagrangian and Eulerian descriptions

● Streamlines, pathlines, and streaklines

● Acceleration and deformation of fluid elements

● Steady and unsteady flows

4. Fundamental Equations of Fluid Mechanics

● Conservation of mass

● Continuity equation

● Conservation of momentum

● Euler and Navier-Stokes equations

● Conservation of energy

5. Ideal Flows and Bernoulli’s Theorem

● Incompressible and inviscid flow

● Bernoulli’s theorem

● Applications to pipes and jets

● Velocity and flow-rate measurements

6. Viscous Flows

● Laminar flow

● Flow through pipes

● Poiseuille’s law

● Major and minor head losses

7. Dimensional Analysis and Similarity

● Dimensions and units

● Buckingham’s theorem



● Reynolds number

● Other dimensionless numbers

● Hydraulic modeling and similarity

8. Turbulent Flows

● Characteristics of turbulence

● Turbulent fluctuations

● Reynolds-averaged Navier-Stokes equations

● Turbulence modeling

● Head losses in turbulent flow

9. Boundary Layers

● Formation and development of boundary layers

● Laminar and turbulent boundary layers

● Boundary-layer separation

● Drag and lift

10. Flow Around Bodies

● Flow around plates and cylinders

● Drag and lift forces

● Separated flows

● Aerodynamic and hydrodynamic applications

11. Flow in Pipes and Pipe Networks

● Pipes in series and parallel

● Hydraulic networks

● Pumps and hydraulic machinery

● Flow-rate and head-loss calculations

12. Free-Surface Flows

● Open-channel flows

● Uniform and steady flow

● Froude number

● Hydraulic jumps

● Gradually varied flow

13. Compressible Flows

● Properties of gases

● Subsonic and supersonic flow

● Mach number

● Shock waves

● Flow through nozzles

14. Potential Flow and Stream Functions



● Irrotational flows

● Velocity potential

● Stream function

● Flow around airfoils

15. Introduction to Computational Fluid Dynamics

● Discretization of the governing equations

● Basic numerical methods

● Introduction to CFD

● Applications and interpretation of results

16. Applications and Problems

● Applied exercises

● Calculation problems

● Case studies in hydraulics and aerodynamics

● Comprehensive review problems



