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The University of Jordan – Faculty of Engineering and Technology

Mechanical Engineering Department -

Fluid Mechanics I (0904361)- Spring, 2012

Instructor:
Dr. Jamil Al Asfar
Time & Place:  10 – 11 am : Sunday, Tuesday and Thursday                                        
Office Hours:
  12– 1 pm: Tuesday
	Course Description


	Course Objectives
	A comprehensive and straightforward introduction to the basic principles of Fluid Mechanics. Concepts are introduced and applications are drawn from various engineering fields. The objectives of this course are to help the students in:
1. Understanding the properties of fluids.

2. Calculating forces on a submerged structure in a static fluid.

3. Applying the mass conservation principle, using the control volume approach to engineering problems.

4. Using Euler’s and Bernoulli’s equations to calculate pressure variations in accelerating fluids.

5. Applying the momentum and energy equations to engineering problems.

6. Using dimensional analysis for scaling and data reduction.

7. Evaluating head loss in pipes and conduits.



	Text Book
	Clayton T. Crowe, Donald F. Elger and John A. Roberson., “Engineering Fluid Mechanics”; 9th Edition, Publisher: Wiley, 2010.

	References
	1) Frank M. White, “Fluid Mechanics”, 4th Edition, McGraw-Hill, 1999.

2) John F. Douglas, Janusz M. Gasiorek and John A. Swaffield, “Fluid Mechanics”, 4th Edition, Prentice Hall, 2001.

3) Andreas Alexandrou, “Principles of Fluid Mechanics”, Prentice Hall, 2001

4) Robert W. Fox and Alan T. McDonald, "Introduction to Fluid Mechanics", 4th Edition, Wiley, 1994.

5) Irving H. Shames, "Mechanics of Fluids", 2nd Edition, McGraw-Hill, 1982.

6) Rolf H. Sabersky, Allan J. Acosta, Edward G. Hauptmann and E. M. Gates, "Fluid Flow: A first Course in Fluid Mechanics", 4th Edition, Prentice Hall, 1999.

7) Munson, B. R., D. F. Young, and T. H. Okiishi, Fundamentals of Fluid Mechanics, 5th Ed., John Wiley & Sons, 2006.


	Course Assessment


	Midterm exam
	30 %
	

	HWs, Assignments, recitations & class performance, quizzes
	10 %
	Due on time

	Term paper and Seminar
	10 %
	Due on time

	Final Exam
	50 %
	

	Course Contents


	Topics
	Classes

	Chapter 1

Introduction
Definition of fluid mechanics, Significance of fluid mechanics, Flow classification.


	2 Classes


	Chapter 2

Fluid Properties

Basic units, system; extensive and intensive properties involving the mass or weight of the fluid. Properties involving the flow of heat. Viscosity, Elasticity, Surface tension. Vapour pressure.

	3 Classes

	Chapter 3

Fluid Statics

Pressure, Pressure Variation with elevation. Pressure measurements. Manometry. Hydrostatic forces on plane surfaces. Hydrostatic forces on curved surfaces. Buoyancy, Stability of immersed and floating bodies.

	5 Classes

	Chapter 4

Flowing Fluids and Pressure variation
Velocity and flow description, Methods for developing flow patterns, Acceleration, Euler’s equation, The Bernoulli's equation and its application, Rotation and Vorticity, Pressure distribution in rotating flows, Separation.


	3 Classes

	Chapter 5

Control Volume Approach and the Continuity Principle
Rate of flow, Control volume approach, Continuity equation, Differential continuity equation, Cavitation

	4 Classes  

	Midterm Exam
	

	Chapter 6

Momentum Principle

The Momentum equation. Application of the momentum equation (fluid jets, nozzles, vanes, and pipes), Water hammer, Navier-Stokes equations.
	3 Classes

	Chapter 7

Energy Principle
Derivation of the Energy Equation. Discussion of the energy equation. Simplified forms of the energy equation. Application of the energy, momentum and continuity equation, Concept of the hydraulic and energy grade lines
	4 Classes

	Chapter 8

Dimensional Analysis and similitude

Significance, Buckingham theorem (step-by-step and exponent methods), common numbers, Similitude, Model studies.

	3 Classes

	Chapter 10

Flow In Conduits
Shear stress distribution across a pipe section, Laminar and Turbulent flow in pipes, Friction losses in laminar and turbulent, major losses, Minor losses: (loss coefficient, tank drainage, sudden expansion and contraction, diffusers, entrance and exit losses, fittings losses), Pipe systems in series and in parallel, non-circular conduits, Introduction to pumps.


	4 Classes

	Expected Course Outcomes


	Students will be expected to develop the following skills/understanding upon the successful completion of Fluid Mechanics course:

1. ability to solve the shear stress problems in addition to find the velocity profile distribution for viscous flows.

2. ability to solve manometer problems, and calculate forces on submerged and floating bodies.

3. ability to use conservation of mass principle to calculate flow rates through control volumes.

4. ability to calculate accelerations and associated pressure variations in moving fluids using Euler’s and Bernoulli’s equations.

5. ability to analyze momentum fluxes through a control volume and hence calculate forces in moving fluids.

6. ability to apply conservation laws for mass, momentum and mechanical energy in combination to control volumes in ideal fluids and hence calculate hydraulic and energy grade lines.

7. ability to solve hydraulic pipe flow problems using Moody’s diagram for skin friction to calculate flow rate/ pressure loss / pipe diameter. 

8. ability to use dimensional analysis and similarity considerations in the design and interpretation of scale model experiments. 

9. ability to seek and learn new materials outside the class topics.

10. ability to communicate effectively (present data) in a variety of ways, including written, oral and graphical forms and work effectively as a team member.




	Regulations & Grading


	I. Minimum Student Materials

Texts, class handouts, and engineering calculator.
II. Minimum College Facilities
Classroom with whiteboard and projection facilities, library; computer facilities.
III. Instructional Methods

1. Lecture.

2. Projects and Seminars.

3. Homework.

4. Reading current literature related to the materials.
IV. Attendance:

Attendance of classes is obligatory. Absence must be verified according to the university’s regulation.

V. Assignments:

1. The homework must represent an individual work of a student. All homework problems should be submitted on the due date. The Assignments should be collected at the beginning of the class on the due date. Copying any text or graphics from another person’s homework may be viewed as an attempt of plagiarism, and will be heavily penalized. 

VI. Grading:

There will be on the basis of demonstrated knowledge, based roughly 30% on the mid-term exam, 10% on the homework, recitation, 10% on the short exams (quizzes), 10% on the seminar and term paper, and 40% on the final exam. At the end of each chapter, there will be a short exam (quiz) and it will be announced one lecture before.


Home Work: 
	Homework   

   number
	Problems  9th ed.
	Due Date

	One
	1.10; 2.4, 11, 25, 31, 37, 41, 46, 49 & 61
	Feb 23

	Two
	3.3, 12, 31, 39, 44, 48, 58, 70, 73, 85, 90 & 99
	March 1

	Three
	4.5, 7, 24, 32, 48, 52, 61, 68, 71 & 88
	March 15

	Four
	5.5, 12, 18, 46, 59, 65, 78 & 89
	April 5

	Five
	6.7, 22, 27, 29, 75 & 77
	April 26

	Six
	7.9, 18, 36, 45, 50, 51, 75 & 80 
	May 6 

	Seven
	8.7, 12, 36; 9.7, 8 & 9
	May 13

	Eight
	10.4, 5, 9, 11, 40, 74 & 87
	May 20
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