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Sharif University of Technology Department of Aerospace Engineering

B Introduction to Computational Fluid Dynamics ]EM[
Fall Semester 93-94 (1)

Instructor: Masoud Darbandi (Professor)

Office: Aerospace Eng. Dept., Room: 315, Tel: 66161 Ext.4644, Email: prof.darbandi@gmail.com
Office Hours: 16:30-18:30 (Saturdays and Mondays)

Lecture Hours: 15:00-16:30 (Saturdays and Mondays) Class Place: Audio/Visual room 2

Workshop Hours: same as lecture hours. . Workshop Place: Audio/V isual room 2
TA’s : 1-Ali Behrouzifar (HPCL Lab) 2- Mohsen Mohammadi (Room 204)

e Course Objective
The main objective of this course is to practice one of the most well-known and powerful
commercial Computational Fluid Dynamics software. Besides exercising a commercial code,
this course tries to enrich the student knowledge on the basic theories behind the CFD. So, the
students are eventually expected to be readily involved in industry problems for different
reasons such as 1- performing a preliminary step in design, 2- improving the design of an
existing system, and 3- analyzing an encountered system failure and give a solution. To achieve

* a better outcome, the students are asked to engage with several different real fluid dynamics
. problems with no available either analytical solutions or experimental data.

e (Course Prerequisites

A suitable background in Fluid Mechanics I, Aerodynamics I and II, and Partial Differential
Equations

e (lass Absence Policy

The students are required to attend all the class and workshop sessions. There is a penalty of 0.25
(out of 20) mark reduction for each unreasonable absence.

e Course Work:

Each student is required to work on one major CFD project. The project 1s different for each
individual student. The instructor assigns them. The student performs his/her progress by

presenting three progress reports during the class progress. The details are explained during the

course work. Students may wish to work on other term projects than those determined by the
instructor. Such cases might be negotiated.

| o Marking Strategy: ST O i R s
' Activi RN I M Deadlines F |
Term project part 1 | v A *
Fﬁfp_ J:_i p SR Saturday Aban 3 Eops).

Term project part 2 Satul'dgy Azar 1

| Saturday Bahman 4
SR (15-30)% [ 93/10/16 :

Note 1: There are daily penalties for.delive after the above pro osed deadlines

Note 2: The term project reports must be provided in official report format

e References:
1. Fluent User Manual Guide

2. Fluent Tutorials.
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¢ C(Class and workshop contents:
:‘ Please see the reverse side
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Class topics (including but not limited to
1) The Computational Fluid Dynamics
e What is CFD? -
o Computational vs. experimental and analytical fluid _d)’“amlcs
2) The need for grid generation, distribution, and modil’icatl()r}
3) Grid processing; finite-volume vs. finite-difference and finite-element
4) Grid advancements

5) Finite-difference method and the concept of order in CFD schemes
6) Finite-volume method

: ions in CFD
7) Convection and Diffusion Physics of flow and the necessary considerations 11
8) CFD methods, e.g.,

e Implicit vs. Explicit schemes

e Under-relaxation and Over-relaxation strategies
9) Nonlinearity and the need for iterations
10) CFED algorithms, e.g.,

e Segregated vs. coupled algorithms

11) Steady approach vs. unsteady approach and their stability limitations
12) Errors in Computational Fluid Dynamics, e.g.,

e Dissipation and False diffusion errors
e Dispersion error

13) Boundary and initial conditions
14) Code validation

15) Inviscid flow vs. viscous flow
16) Turbulence modelings

17) False diffusion, dissipation, dispersion phenomena
18) Physics of the governing equations

e Elliptic, hyperbolic, and parabolic behaviors
e Explicit vs. Implicit
19) Staggered grid vs. collocated grid

Workshop activities (including but not limited to)
1) Software installation and preparation

2) 2D & 3D grid generation (structured)

3) 2D & 3D grid generation (unstructured)

4) Importing 3D geometries from other well-known o
: Bolfmdary layer modeling grid generator softwares,

5) Internal flow modeling

6) Laminar pipe flow modeling

7) External flow modeling

8) Unsteady flow modeling

9) Heat transfer modeling

10) Turbulence modeling

11) Compressible subsonic flow modeling

12) Compressible supersonic flow modeling

13) Parallel processing

14) UDF usage | _

15) Advanced post processing and preparing technica reports
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Figure 5.12 Comparison of the
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