[image: image1.emf][image: image2.png]


[image: image3.jpg]pag=all glae na=ng





Benha University
Course Specifications (2015-2016
)                Faculty of Engineering at Shoubra

                                            Computational fluid dynamics CVE 708

	University: Benha University


	Faculty: Faculty of Engineering at Shoubra


	Department offering the program: Civil Engineering Department 

Department offering the course: Civil Engineering Department




A. Basic Information

Course Title: 
Computational fluid dynamics
Code: CVE 708


Lecture: 3 Hour
Tutorial: ----


Practical: ----

Total: 3 Hour
Program on which the course is given: Ph. D. in Water Resources and Hydraulics Engineering
Major or minor element of program:  Compulsory Course


Department offering the program: Civil Engineering 


Department offering the course: Civil Engineering 

Academic year / level: 2015-2016/ Ph.D.



Date of specifications approval: 2012


B. Professional Information

1. Overall aims of course


· Manage the principles of mathematical modeling.
· Apply the theories of finite-difference and finite-element methods.

· Develop awareness of the role of numerical modeling in solving problems.
· Apply the principles and activities involved in real fluid flows.

2. Intended Learning outcomes of Course (ILOs)

     By the end of the course the student will able to know:

a. Knowledge and Understanding:

a.1- Explain the ethics of computational fluid mechanics. (A.2)
a.2- Summarize the basics and essentials in relation to professional practice in Basic  

        numerical concepts. (A.4)
 a.3- Define the impact of professional practice on the environment. (A.5)
b. Intellectual skills 
b1- Analyze the Propagation and equilibrium problems. (B.1)
b2- Perform full research study. (B.3)
b3- Assize risks in professional practices. (B.5)
b4- Improve decision making skills. (B.7)
c. Professional and practical skills
c1- Learn the professional skills required in programming. (C.1)
c2- Handle with techniques and tools assessment in theoretical accuracy analysis techniques.  

       (C.3)
c.3- Use modern tools to develop professional practice. (C.4)
d. General and Transferable Skills

d.1- Use information technology in developing professional practice. (D.2)
d.2- Carry out performance assessments. (D.3)
d.3- Employ various sources for acquiring knowledge. (D.5)
3. Contents

	No
	Topic
	Credit hours
	ILOs
	Teaching / learning methods and strategies


	Assessment method 

	1
	Introduction
	3
	a.1
	Lectures
	

	2
	Advantages of computational fluid mechanics
	3
	a.1, a.2
	Lectures
	

	3
	Finite-difference and finite-element methods
	3
	a.2, a.3
	Lectures
	Assignments.

	4
	Complex geometry, simple physics
	3
	a.1, a.3, b.1, c.2
	Lectures
	

	5
	Simpler geometry, more complex physics 
	3
	a.1, a.3, b.2,b.3, c.2, c.3
	Lectures
	

	6
	Simple geometry, complex physics
	3
	a.1, a.3, b.3, b.4, c.2
	Lectures
	

	7
	Basic numerical concepts
	3
	a.1, a.3, c.1
	Lectures
	Assignments.

	8
	Mid-term Exam
	3
	a.1, a.3, b.1, b.2, b.4, c.2, c.3
	
	Mid-term Exam

	9
	Basic numerical concepts
	3
	a.1, a.2, b.2,b.3,b.4, c.2
	Lectures
	

	10
	Equation structure
	3
	a.2, b.2,b.3,b.4, c.1,c.2
	Lectures
	Assignments.

	11
	Propagation and equilibrium problems commonly encountered in real fluid flows, Theoretical accuracy analysis techniques 

	3
	a.1, a.2, b.4, 
	Lectures
	

	12
	Propagation and equilibrium problems commonly encountered in real fluid flows, Theoretical accuracy analysis techniques 

	3
	a.1, a.2, a.3, b.1
	Lectures, case study 
	Assignments.

	13
	Typical practical problems
	3
	a.1, a.2, a.3, b.1, c.3, d.2,d.3
	Lectures, case study 
	

	14
	Overview of computational fluid dynamics  

	3
	a.2, b.3, c.1, c.2, c.3, d.1, d.2, d.3

	Lectures, case study 
	Report

	15
	Final Exam
	3
	a.1, a.2, a.3, b.1, b.3, b.4, c.2, c.3
	
	Final Exam


4. Teaching and Learning Methods

             ___√__ Lectures
_____    Practical training / laboratory
   

             _____   Seminar / workshop
             _____   Class activity
            ___√__  Case study
            ___√__  Assignments / homework

5. Student Assessment Methods

            ___√_____ Assignments to assess   
       a.1, a.2, a.3, b.1, b.2, b.3, b.4, c.1, c.2, c.3
________   Quiz to assess _________

            ____√____Mid-term exam to assess        a.1, a.3, b.1, b.2, b.4, c.2, c.3
            ____√___  Report to assess       
      a.2, b.3, c.1, c.2, c.3, d.1, d.2, d.3
            ____√____Final exam to assess   
      a.1, a.2, a.3, b.1, b.3, b.4, c.2, c.3
6. Assessment schedule

Assessment 1 Assignments on weeks  3, 7, 10, 12

Assessment 2 Quizzes on weeks    no
Assessment 3 Mid-term exam on week 8

Assessment 4 Report on week 14

Assessment 5 Final exam on week 15

Other:------------------

7. Weighting of Assessments



Mid- Term Examination


15%



Final- Term Examination


67%



Report





10%



Practical Examination


            00%



Semester Work



08%



Other





00% 



Total





100%

8 List of References

7.1 Course Notes

· Course notes prepared by instructor.

7.2 Recommended Books

· Joel H. Ferziger, and Milovan Perić, Computational Methods for Fluid Dynamics, 2002, ISBN: 978-3-540-42074-3 (Print) 978-3-642-56026-2 (Online)

· Chung T. J., Computational Fluid Dynamics, 2002, Cambridge University Press, Online ISBN:9780511606205

·  John David Anderson, Computational Fluid Dynamics: The Basics with Applications, 1937
7.3 Periodicals Web sites, etc


· Science Direct

· American society of civil engineering journal 
9. Facilities Required for Teaching and learning

· Computers for students

·  Overhead Projectors in lectures

· Data-Shows in lectures
10.  Matrix of course content and ILO’s  
	course content
	a.1
	a.2
	a.3
	b.1
	b.2
	b.3
	b.4
	c.1
	c.2
	c.3
	d.1
	d.2
	d.3

	Introduction
	●
	
	
	
	
	
	
	
	
	
	
	
	

	Advantages of computational fluid mechanics
	●
	●
	
	
	
	
	
	
	
	
	
	
	

	Finite-difference and finite-element methods
	
	●
	●
	
	
	
	
	
	
	
	
	
	

	Complex geometry, simple physics
	●
	
	●
	●
	
	
	
	
	●
	
	
	
	

	Simpler geometry, more complex physics 
	●
	
	●
	
	●
	●
	
	
	●
	●
	
	
	

	Simple geometry, complex physics
	●
	
	●
	
	
	●
	●
	
	●
	
	
	
	

	Basic numerical concepts
	●
	
	●
	
	
	
	
	●
	
	
	
	
	

	Mid-term Exam
	●
	
	●
	●
	●
	
	●
	
	●
	●
	
	
	

	Basic numerical concepts
	●
	●
	
	
	●
	●
	●
	
	●
	
	
	
	

	Equation structure
	
	●
	
	
	●
	●
	●
	●
	●
	
	
	
	

	Propagation and equilibrium problems commonly encountered in real fluid flows, Theoretical accuracy analysis techniques 

	●
	●
	
	
	
	
	●
	
	
	
	
	
	

	Propagation and equilibrium problems commonly encountered in real fluid flows, Theoretical accuracy analysis techniques 

	●
	●
	●
	●
	
	
	
	
	
	
	
	
	

	Typical practical problems
	●
	●
	●
	●
	
	
	
	
	
	●
	
	●
	●

	Overview of computational fluid dynamics  

	
	●
	
	
	
	●
	
	●
	●
	●
	●
	●
	●

	Final Exam
	●
	●
	●
	●
	
	●
	●
	
	●
	●
	
	
	


11. Matrix of course aims and ILO’s   

	Course aims
	a.1
	a.2
	a.3
	b.1
	b.2
	b.3
	b.4
	c.1
	c.2
	c.3
	d.1
	d.2
	d.3

	Manage the principles of mathematical modeling
	●
	●
	
	●
	
	
	
	●
	●
	
	
	
	

	Apply the Theories of Finite-difference and finite-element methods.


	●
	●
	●
	●
	
	●
	
	●
	
	●
	●
	●
	

	Develop awareness of the role of numerical modeling in solving problems.


	●
	●
	●
	
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Apply the principles and activities involved in real fluid flows.


	●
	●
	
	●
	
	
	
	
	
	
	
	
	


Course coordinator:

Prof. Dr. Gamal El Saeed
Head of department:

Prof. Dr. Ahmed Abd El Fatah
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