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Course Aim: This course aims at introducing fundamentals used in fluid mechanical problem solving
involved with inviscid fluid flow, boundary layer flows, and compressible fluids. Specifically, to
enable students to appreciate problem solving approaches associated with a broader range of fluid
flows in practical applications.

Intended Learning Outcomes:
On completion of this course, students will be able to:

» apply inviscid theory to flow situations of practical interest,

» understand approaches to solve turbulent boundary layer flows and estimate drag forces, and

solve simple viscous fluid flow using Navier-Stokes equations,

» describe the fundamental compressible flow interactions in ducts with smoothly varying cross-

sectional area and analyze the effects of friction and heat transfer in compressible flows through
constant-area ducts.

Course Content:

» Ideal fluid flow: Euler’s equation of motion, two-dimensional irrotational motion, superposition

of plane flows, circle theorem, Blasius theorem, application of conformal transformation, aerofoil
theory

» Real fluids: Fluid motion with friction, Navies-Stokes equation, exact solutions, very slow

motion; boundary layer equation for 2-D flows, exact solutions, approximate methods, boundary
layer control, Flow with heat transfer, Turbulence and diffusion processes

» Compressible flows: Mach number and speed of sound, categories of compressible flow,

isentropic flow of an ideal gas (effect of variations in flow, cross-sectional area, converging—
diverging duct flow, constant area duct flow), non-isentropic flow of an ideal gas (adiabatic
constant area duct flow with friction (Fanno flow), frictionless constant area duct flow with heat
transfer (Rayleigh flow), normal shock waves), two-dimensional compressible flow, thin-airfoil
theory in supersonic flow.




Teaching/ Learning Methods:
Classroom lectures, laboratories, tutorials and in-class exercises and assignments

Assessment Strategy:

Continuous Assessment Final Assessment
50% 50%
Details: Theory Practical Other (%)
(%) (%)
Tutorial/Labs/Assignments/Quizzes 30% 50%
Mid Semester Examination 20%
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