Course Syllabus
BMT 432
1. Course number and name:
BMT432/ Special Topics in Biomedical Instrumentation
2. Credits and contact hours:
(3 + 1) credit hours, (3 +2) contact hours
3. Instructor’s name:

Omar Altwijri
4. Text book, title, author, and year:

· Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory Physiology. By Willem Van Meurs
a. other supplemental materials:
 
· Peer-reviewed articles on abdominal aortic aneurysm
· Electronic Materials and Web Sites 

· www.pubmed.com 

· Lecture and lab Handouts. 

· University Blackboard. 

· Referred Web Pages. 

· Journal articles.

5. Specific course information

brief description of the content of the course:
Fundamentals of Finite Element Analysis (FEA)

Fundamentals of Computational Fluid dynamics (CFD)

Associating the fundamentals of FEA and CFD in the domain of Biomedical Engineering

Basics of Tissue Engineering and its application

Simulating the impact of fluid flow in general and specifically blood in case of human arteries.

Finally, a student must be able to design and implement simulation analysis on human body parts (Knee, Aorta, Femur bone, Clavicle bone, Dental implant).
a. prerequisites or co-requisites:
Pre-requisites: None
Co-requisites: NA
b. indicate whether a required, elective, or selected elective course in the program:
Required
6. Specific goals for the course

a. specific outcomes of instruction:
This course is intended to provide basic knowledge and understanding of the fundamentals of FEA & CFD with its medical engineering applications. The student should develop the ability to learn and apply several approaches to use the above two methods to provide solutions for specific biomedical engineering issues, and develop the ability to be able to choose between various approaches. The students should extend their problem solving abilities. It also encourages students to learn the impact of engineering technology solutions in a societal and global context to an undergraduate level. This also is combined with understanding of the clinical application of some biomedical equipment.
b. explicitly indicate which of the student outcomes listed in Criterion 3 or any other outcomes are addressed by the course.
	
	Course outcome
	abet
(a-k)

	
	Introduction to simulation in general and in biomedical engineering
	b

	
	Introduction to Finite Element Analysis
	b

	
	Introduction to computational fluid dynamics, a case study and first homework
	b

	
	Application of simulation in the field of biomedical engineering and first assignment
	b c e

	
	Problem solving techniques and external speaker lecture
	c e

	
	Presentation on the given assignments
	e g

	
	Introduction of tissue engineering basics
	b

	
	Practical Session:

A. Designing on Solid works

B. Analysis on Ansys

Final Project
	h
j
c


	
	Assignment 1
	j h

	
	Homework
	j h

	
	Class exercises
	j h


7. Brief list of topics to be covered
	List of Topics
	No of

Weeks
	Contact hours

	Introduction to course
	1
	4

	Introduction to simulation in general and in biomedical engineering
	2
	8

	Introduction to Finite Element Analysis
	2
	8

	Introduction to computational fluid dynamics, a case study and first homework
	1
	4

	Application of simulation in the field of biomedical engineering and first assignment
	2
	8

	Problem solving techniques and external speaker lecture
	1
	4

	Presentation on the given assignments
	2
	8

	Introduction of tissue engineering basics
	1
	4

	Tissue engineering and stem cells (external speaker lecture)
	2
	8

	Revision
	1
	4

	Practical Session:

C. Designing on Solid works

D. Analysis on Ansys

E. Final Project
	6

6

2
	12

12

4


	
	Assessment task (e.g. essay, test, group project, examination, speech, oral presentation, etc.)
	Week Due
	Proportion of Total Assessment

	
	Homework1
	Week 4
	10

	
	Homework2
	Week 8
	5

	
	Assignment1 
	Week 13
	15

	
	Midterm
	Week 7
	10

	
	Final exam
	Week 15
	40

	
	Practical project and exam
	continues
	10+10


