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Learning Outcomes: 

By the end of this course the student shall be able to: 
 Be able to non-dimensionalise physical problems and extract the relevant parameters 
 Understand and implement tensor notation with ease 
 See the connection between the microscopic and macroscopic treatment of transport 
properties and ßuid dynamics 
 Be able to derive conservation equations starting from written statements 
 Be able to solve the conservation law equations for mass and energy transfer with no 
motion, including the three different types of boundary conditions 
 Understand the conservation quantities  in mass and energy transfer in 1D, 2D, and 3D  
 Follow the derivation of the equations governing ßuid motions: mass, momentum and 
energy conservation equations 
 Understand how F=ma is applied to a ßuid and be able to identify each of the terms in 
the ßuid equations 
 Understand the differences between the Eulerian and Lagrangian treatments 
 Understand the meaning of the Reynolds number and other dimensionless numbers 
(e.g. Rayleigh number) 
 Point to the differences of the high and low Reynolds number ßows and the derivations 
of the simpliÞed equations 
 Be able to analytically solve equations pertaining to both regimes, including identifying 
the boundary conditions 
 Understand qualitatively the emergence of turbulence, and the difference with laminar 
ßows 


