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Concept of continuum and definition of a fluid. Body and surface forces, stress tensor. Scalar and 
vector fields, Eulerian and Lagrangian description of flow. Motion of fluid element - translation, 

rotation and vorticity; strain rate tensor, continuity equation, stream function and velocity 
potential. Transport theorems, Constitutive equations, derivation of Navier-Stokes equations. 
Exact solutions of Navier-Stokes equations: plane Poiseuille flow and Coutte flow, Hagen- 

Poiseuille flow, flow between two concertic rotating cylinders, Stoke’s first and second problem, 
Hiemenz flow, flow near a rotating disk, flow in convergent-divergent channels. Slow viscous 
flow: Stokes and Oseen’s approximation, theory of hydrodynamic lubrication. Boundary layer: 

derivation, exact solutions, Blasius, Falkner Skan, series solution and numerical solutions. 
Approximate methods. momentum integral method. Two dimensional and axisymmetric jets. 
Description of turbulent flow, velocity correlations, Reynold’s stresses, Prandtl’s Mixing Length 

Theory, Karman’s velocity defect law, universal velocity distribution. Concepts of closure model 
and wall function, K-e model of turbulence. 

 

References/Text Books: 

1.  

2. 

 

Lecture Plan: Unit-I & -II syllabus for MID-I, Unit-III & -IV syllabus for MID-II and Unit-V & 

-VI syllabus for MID-III examinations. 

 

Video Lectures (Web Links): 

1. 

2. 

 

Study Materials (Web Links): 

1. 

2. 

 

Problems & Solutions (Web Links): 

1. 

2. 

 

Assignments (Web Links): 

1. 

2. 

 

 

 

 

 


