Computational Methods for Fluid Mechanics and Heat Transfer
MEC 524, Spring 2017

Instructor:

Xiaolei Yang
Office: 103 Light Engineering
Office Hours: 2:00pm-4:00pm Friday
Phone: 2-3588
Email: xiaolei.yang@stonybrook.edu

Abstract
Computational fluid dynamics (CFD) has been widely employed in both academia and industry for
the design and optimization of fluid flow systems. This course offers an introduction to CFD with an
emphasis on the finite-difference method. It covers the classification of (partial differential equations)
PDEs, finite-difference approximations of derivatives, applications to model equations, the Euler
equations for inviscid flow, and the incompressible and compressible Navier-Stokes equations, and
the basics of grid generation. A brief introduction to the immersed boundary methods, which are very
powerful for simulating flows with arbitrarily complex geometries, will be given in the end of this
course. The Midterm exam will be about some basics of the computational techniques. In the final
project, the students will be asked to write a code to solve some two-dimensional flow or heat transfer
problems. Upon completion of this course, the students should be able to:
1. Classify partial differential equations into elliptic, parabolic and hyperbolic types;
2. Develop basic discretization techniques;
3. Understand the consistency, stability, convergence, and error analysis of numerical schemes;
4. Understand the grid generation process;
5. Develop CFD codes for two-dimensional flow and heat transfer problems.
Lecture: 10:00AM - 11:20AM Tuesday Thursday (Chemistry 126, West Campus).
Text Books:
Required
1. Computational Fluid Mechanics and Heat Transfer, Third Edition. Authors: Richard H.
Pletcher, John C. Tannehill, Dale Anderson. Publisher: CRC Press.

Recommended
1. Fundamentals of Computational Fluid Dynamics. Authors: H. Lomax, Thomas H. Pulliam,
David W. Zingg. Publisher: Springer.
2. Computational Techniques for Fluid Dynamics, Vol. 1: Fundamental and General Techniques.
Author: C.A.J. Fletcher. Publisher: Springer.
3. Computational Methods for Fluid Dynamics, Third Edition. Authors: Joel H. Ferziger,
Milovan Peric. Publisher: Springer.

Website:

https://blackboard.stonybrook.edu/

Grading: Homework 40%; Midterm exam (Thursday, March 23) 30%; Final Project 30%.
Homework:
Homework will be either assigned in the class or posted at blackboard. You would submit assignments
and projects electronically at the university provided Blackboard services.
Software:
1. Matlab;

2. MS Visual Studio for programming using C or C++;
3. Excel, Gnuplot, VisIt or ParaView for visualization.

Americans with Disabilities Act: If you have a physical, psychological, medical or learning disability
that may impact your course work, please contact Disability Support Services, ECC (Educational
Communications Center) Building, Room 128, (631) 632-6748. They will determine with you what
accommodations, if any, are necessary and appropriate. All information and documentation is
confidential. http://studentaffairs.stonybrook.edu/dss/index.shtml.
Academic Integrity: Each student must pursue his or her academic goals honestly and be personally
accountable for all submitted work. Representing another person's work as your own is always wrong.
Faculty is required to report any suspected instances of academic dishonesty to the Academic
Judiciary. Faculty in the Health Sciences Center (School of Health Technology Management, Nursing,
Social Welfare, Dental Medicine) and School of Medicine are required to follow their school-specific
procedures. For more comprehensive information on academic integrity, including categories of
academic dishonesty please refer to the academic judiciary website at http://www.stonybrook.edu/
commcms/academic_integrity/index.html
Critical Incident Management: Stony Brook University expects students to respect the rights,
privileges, and property of other people. Faculty are required to report to the Office of University
Community Standards any disruptive behavior that interrupts their ability to teach, compromises the
safety of the learning environment, or inhibits students' ability to learn. Faculty in the HSC Schools
and the School of Medicine are required to follow their school-specific procedures. Further
information about most academic matters can be found in the Undergraduate Bulletin, the
Undergraduate Class Schedule, and the Faculty-Employee Handbook.

