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Section 1: Flow and Fluid Properties

visc o sity, relationship between stress and strain-rate for Newtonian fluids, incompressible
and compressible flows, differences between laminar and turbulent flows. Hydrstatics:
Buoyancy, manometry, forceson submerged bodies.

Section 2: Kinematics

Eulerian and Iagrangian description of fluids motion, concept of local and convec tive
accelerations, steady and unsteady flows.

Section 3: Integral analysis
Contriol volume analysis formass, momentum and enegy.

Section 4: Differential Analysis

Differential equations of mass and momentum for mcompressible flows: inviscid - Euler
equation and viscous flows - NavierStokes equations, concept of fluid rotation, vortic ity,
stream func tion, Exact solutions of Navier-Stokes equation for Couette Flow and Poise uille
flow.

Section 5: Inviscid flows

Bemoullis equation - assumptions and applic ations, potential func tion, Hementary plane
flows - uniform flow, source, sink and doublet and their superposition for potential flow
pastsimple geometres.

Section 6: Dimensional analysis

Conceptofgeometrc, kinematic and dynamic similanty, some common non-dimensional
parameters and their physic al significance: Reynolds number, Foude numberand Mach
number.

Section 7: Internal flows

Fully developed pipe flow, empiical relations for laminar and turbulent flows: fiic tion
factorand Darcy-Weisbach relation.

Section 8: Prandtl boundary layer equations

Concept and assumptions qualitative idea of boundary layer and separation,
streamlined and bluff bodies, drag and lift forc es. low measurements: Basic ideasofflow
me asure ment using ve nturime ter, pito t-static tube and orfice plate.



