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Programme on which the course is given


Major or minor element of programme
Department offering the programme


Department offering the course : Academic year/ Level :
Date of specification approval :


Mechanical power, Automotive and production eng.
N.A.
Mechanical power, Automotive and production eng.
Mechanical power engineering
Third year, First Semester.
16/09/2017






Title :
Credit Hours : Tutorial :




Fluid Dynamics
N.A.
2

A- Basic Information




code : Lecture : Practical




MEP-231
4
Total: 6 






1 – Overall aims of course:
By the end of the course the students will be able to:
e Demonstrate knowledge of incompressible and compressible	fluid flows, fluid statics, kinematics of flows and essential basic hydrodynamics.
e Define and solve problems in fluid dynamics in various engineering applications
e Predict necessary fluid parameters of full scale projects by performing simple model experiments.
e Share ideas and work in a team in an efficient and effective manner under controlled supervision or independently.
2- Intended learning outcomes of course (ILOs)

a-Knowledge and understanding

a1 - a2 -

a3 - a4 - a5 -
Define fluid properties, stresses in fluids at rest and in motion and types of fluid flows Derive the governing equations of fluid flow: continuity,energy and momentum equations from principles of mass, energy and momentum conservation
Define the terms of Bernoulli's equation, include major and minor losses and draw the energy and the hydraulic gradient lines for flow systems
Descibe and explain velocity and flow measuring devices, boundary layers, separation, friction and form drag, lift and circulation and occurrence of the problem of cavitation Explain the flow of compressible fluids and occurrence of shock waves. Also, xplain,solve and trace inviscid flow

b-Intellectual skills


b1 - b2 - b3 -


Analyze problems Conclude solutions Demonstrate creative thinking


c-Professional and practical skills

c1 - c2 -

Use appropriate fluid measurement lab equipment
Design and perform experiments in the lab and field within proper technical, safety and ethical framework


d-General and transferable skills

d1 - d2 - d3 -

Write reports in accordance with the standard scientific guidelines
Present reports, discuss results and defend his/her ideas
Work coherently and successfully as a part of a team in assignments

3- Contents

	
	No
	Course Content
	Laboratorie s
	Lectures
	Tutorials and discussion
	Total
	

	
	1
	Fundamental concepts: Definition of a fluid, Dimensions and units. Fluid Properties
	
	4
	2
	6
	

	
	2
	Fluid Statics: Pressure and pressure measurements, Hydraulic forces on submerged surfaces. Rotating containers
	
	8
	4
	12
	

	
	3
	Basic Equations of Fluid Mechanics: kinematics of flow , control volume approach, continuity, momentum, energy and Bernoulli's Eqs. Experiment
:"effect of momentum change"
	2
	6
	4
	12
	

	
	4
	Dimensional Analysis and Dynamic Similitude: dimensional homogeneity. Buckingham method, similitude
	
	4
	2
	6
	

	
	5
	Flow in Closed Conduits: laminar and turbulent flows, equation of motion, primary and minor losses, hydraulic and energy gradient lines. Experiments: "Pitot tube velocity survey in a pipe" and "Primary and secondary losses in pipes"
	4
	10
	2
	16
	

	
	6
	Compressible Flow: sonic velocity and Mach number, stagnation properties and isentropic flow ,flow through ducts of varying area, convergent and convergent- divergent nozzles, shock waves. Experiment: "Sonic and supersonic air flow".
	2
	8
	2
	12
	

	
	7
	Flow Over Immersed Bodies: Boundary layer growth and separation , drag on various two dimensional bodies, lift on airfoils
	
	8
	2
	10
	



3- Contents

	No
	Course Content
	Laboratorie s
	Lectures
	Tutorials and discussion
	Total

	8
	Inviscid flow : Navier Stokes equations, stream function and velocity potential. Laplace equation and various flow fields,
superposition of flows, flow around circular cylinder and airfoil
	
	8
	2
	10

	
	Total Hours
	8
	56
	20
	84


4- Assessment schedule

	Assessment method
	No
	Description
	Week No
	Weight (%)
	

	First Assignment
	1
	Assignment
	Week 5
	10
	

	Mid Term Exam
	2
	Written Exam
	Week 8
	20
	

	Second Assignment
	3
	Assignment
	Week 11
	30
	

	Oral Exam
	4
	Oral
	Week 14
	90
	

	Final Written Exam
	5
	Written Exam
	Week 15
	150
	

	Total
	300 %
	


5- List of references

5. 1





5. 2








5. 3

Essential books (text books)
- Bruce R. Munson, Donald Young and Theodore H. Okiishi "Fundamentals of Fluid Mechanics" , Fifth Edition, John Wiley & Sons Inc., 2006.
Recommended books
- Streeter, V.L., Wylie, E, B., and Bedford, K. W., " Fluid Mechanics " Ninth Edition , McGraw Hill, N.Y.,2005.
Frank M. White, "Fluid Mechanics" Third Edition, McGraw Hill
Inc.,2010
Philip M. Gerhard, Richard J Gross and John I. Hochstein, "Fundamentals
Periodicals, Web sites, … etc
-


6- Facilities required for teaching and learning
e Computers
e Laboratories
e Laboratory equipments
e Teaching Aids(Presentation board, overhead projector, data show)

Course Content/ILO Matrix


	
	Course Content
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3
	

	
	Fundamental concepts: Definition of a fluid, Dimensions and units. Fluid Properties
	•
	
	
	
	
	•
	
	
	•
	
	•
	•
	
	

	
	Fluid Statics: Pressure and pressure measurements, Hydraulic forces on submerged surfaces. Rotating containers
	•
	•
	
	
	
	•
	•
	
	•
	
	•
	•
	
	

	
	Basic Equations of Fluid
Mechanics: kinematics of flow
, control volume approach, continuity, momentum, energy and Bernoulli's Eqs. Experiment :"effect of momentum change"
	
	•
	•
	
	
	•
	•
	
	•
	•
	•
	•
	•
	

	
	Dimensional Analysis and Dynamic Similitude: dimensional homogeneity. Buckingham method, similitude
	
	
	
	•
	
	
	•
	•
	
	•
	•
	•
	•
	

	
	Flow in Closed Conduits: laminar and turbulent flows, equation of motion, primary
and minor losses, hydraulic and energy gradient lines. Experiments: "Pitot tube velocity survey in a pipe" and "Primary and secondary losses in pipes"
	
	•
	•
	•
	
	•
	•
	•
	•
	•
	•
	•
	•
	

	
	Compressible Flow: sonic velocity and Mach number, stagnation properties and isentropic flow ,flow through ducts of varying area, convergent and convergent- divergent nozzles, shock
waves. Experiment: "Sonic and supersonic air flow".
	
	
	
	•
	•
	•
	•
	
	•
	•
	•
	•
	•
	

	
	Flow Over Immersed Bodies: Boundary layer growth and separation , drag on various two dimensional bodies, lift on airfoils
	
	
	•
	•
	
	
	•
	•
	•
	
	•
	•
	•
	



Course Content/ILO Matrix


	Course Content
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	Inviscid flow : Navier Stokes equations, stream function and velocity potential. Laplace equation and various flow fields, superposition of flows, flow around circular cylinder and airfoil
	
	•
	
	•
	
	
	
	•
	•
	•
	•
	•
	•



Learning Method /ILO Matrix


	
	Learning Method
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3
	

	
	Lectures
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	

	
	Tutorials and discussion sessions
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	

	
	Laboratories
	
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	•
	




Assessment Methods /ILO Matrix


	
	Assessment
	a1
	a2
	a3
	a4
	a5
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3
	

	
	First Assignment : Assignment
	•
	•
	•
	•
	•
	
	
	
	
	
	
	
	
	

	
	Mid Term Exam : Written
Exam
	•
	•
	•
	•
	•
	•
	•
	•
	
	
	
	
	
	

	
	Second Assignment : Assignment
	
	
	
	
	
	
	
	
	
	
	•
	•
	•
	

	
	Oral Exam : Oral
	•
	•
	•
	•
	•
	
	
	
	•
	•
	
	
	
	








 

