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Short course description: Fundamentals of fluid mechanics; hydrostatic and continuity principles; energy and momentum principles; forces on immersed bodies; laminar and turbulent flows in closed conduit; application of fluid mechanics involving pressurized flow; open channels and pumps.
Course objectives:
1-  The course will introduce fluid mechanics and establish its relevance in engineering

2- Develop the fundamental principles of the underlying subjects below.

Textbook: "Engineering Fluid Mechanics", by John A. Roberson and Clayton T. Crowe, 6th edition

References: 

1- Introduction to fluid mechanics, by Fox and Mcdonald, John Wiley and Sons.

2- Elementary Fluid Mechanics, by Vernard, John Wiley and Sons

3- Fluid Mechanics, by Douglas Gasioreh and Swaffield, Pitman Publisher.

4- Fluid Mechanics Fundamentals and applications, by Yunus A. Cengel and John M. Cimbala, McGraw Hill, 2006.

5- Solving problems in Fluid Mechanics Volume 1 and 2, by J.F. Douglas and R.D. Matthews, Longman group limited, 1996.

6- Introduction to fluid Mechanics William S. Janna, PWS-Kent publishing company Boston

7- Mechanics of Fluids by B.S. Massey, 6th edition, Chapman and Hall.

Course contents:

	No.
	Main items
	Week(s)

	1
	Introduction: 

Fluids; flow classification, significance of fluid Mechanics, and trends in fluid mechanics
	1

	2
	Fluid properties: 

Basic units, System (extensive and intensive Properties), Properties involving the mass or weight of the fluid. Properties involving the flow of heat, Viscosity, elasticity, surface tension and vapor pressure.
	4

	3
	Fluid Statics: 

Pressure, pressure variation with elevation, pressure measurements, hydrostatic forces on plane surfaces, hydrostatic forces on curved surfaces, Buoyancy, stability of immersed and floating bodies.


	2

	4
	Fluids in motion: 

Velocity and flow visualization, rate of flow, Acceleration, Basic Control-Volume approach, continuity equation, rotation and vorticies, separation, Vorticies and turbulence.
	2

	5
	Pressure Variation in Flowing fluids: 

Basic causes of pressure variation in a flowing fluid, examples of pressure variations resulting from acceleration, Bernoulli's equation, Separation and its effect on pressure variation, Cavitations.
	2

	6
	Momentum principle: 

The momentum equation, applications of the momentum equation, moment of momentum equation, Navier-stokes equations.
	1

	7
	Energy principle: 

derivation of the energy equation, simplified forms of the energy equation, application of the energy equation, momentum and continuity equation in combination. Concept of the hydraulic and energy grade lines.
	1

	8
	Dimensional analysis and similitude: 

The need for dimensional analysis, dimensions and equation, The Buckingham theorem. Dimensional analysis, common dimensionless numbers. Similitude: model studies for flows without free-surface effects, Significance of the pressure coefficient, approximate similitude at high Reynolds Numbers, Free-surface model studies.
	1

	9
	Surface Resistance: 

Introduction, surface resistance with uniform laminar flow, qualitative description of the Boundary layer, quantitative relations for the laminar boundary layer, quantitative relations for the turbulent boundary layer, boundary layer control.
	

	10
	Flow in Conduits: 

Shear-stress distribution across a pipe section, laminar flow in pipes, criterion for laminar or turbulent flow in a pipe, turbulent flow in pipes, flow at pipe inlets and losses from fittings, pipe system, and turbulent flow in non circular conduits.
	


Evaluation

1st Exam



20%

2nd Exam



20%

Project




10%

Final Exam



50%
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