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Sr.No Course content 

1.  Fundamental Principles and Equations: 
Models of Fluid, Continuity and Momentum and energy equations, 
Pressure, aerofoil nomenclature. 
 

2.  Incompressible potential Flow: 
Bernoulli’s theorem for incompressible flow, Measurement of air speed, 
Errors and Corrections, Measurements of airspeed at higher speed, 
Angular velocity, vorticity and strain, circulation, stream function, Velocity 
potential, Elementary flows: Uniform flow, source flow, doublet flow, vortex 
flow, Principles of superposition, combination of uniform flow with a source 
and sink, Half body,Rankine oval body, Non-lifting flow over circular 
cylinder, lifting flow over a cylinder, Complex Potential, Kutta-Joukowsky 
theorem and generation of lift. 
 

3.  Characteristics of Low speed aerofoil: 
Aerodynamics forces and moments on an aerofoil, Forces and moments 
coefficients, Pressure distribution, effect of incidence on pressure 
distribution, The lift curve, Aerofoil stalling, Profile drag, Pitching moments, 
Three dimensional aerofoil-finite wing, geometric characteristics of finite 
wing, Induced drag, spanwise flow variations, Lift and downwash. 
 

4.  Inviscid Compressible Flow: 
Introduction, Compressibility, governing equations for inviscid compressible 
flow, Total conditions. Normal Shock Waves: Introduction, Basic normal 
shock equations, speed of sound, calculation of normal shock wave 
properties, Measurements of velocity in compressible flow. Oblique Shock 
Waves and Expansion Waves: Inroduction, oblique shockwave relations. 
Supersonic flow over wedges and cones, shock interaction and reflections, 
shockwave for blunt bodies, Prandtl - Meyer Expansion wave, Shock 
Expansion theory. Problems  
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