
ME 520 Fluid Mechanics                             (3-0-0-6) 
 
Introduction: Review of tensor algebra; continuum hypothesis; Eulerian and Lagrangian viewpoints; Reynolds 
transport theorem. 
Conservation laws: Mass conservation; Momentum conservation, strain rate tensor, vorticity transport equation; 
Conservation of angular momentum. 
Approximate solutions for incompressible flow: Plane Poiseuille flow, linear and rotational Couette flow, Stoke’s 
oscillating plate. 
Potential flows: Stream function, velocity potentials, Kelvin’s circulation theorem, principle of superposition, 
Magnus effect, lift and drag on two-dimensional shapes. 
Boundary Layer Theory: Derivation of boundary layer equation, order-of-magnitude analysis, flow over flat plate, 
Blausius equation, Falker-Skan equation, momentum integral method, separation of boundary layers. 
Introduction to turbulence: Physical and mathematical description of turbulence, Reynolds equation of turbulent 
motion, Turbulence modeling. 
Introduction to compressible flows: Isentropic flow, flow with area change. 
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