ME326 ‑ INTERMEDIATE FLUID MECHANICS

Spring 2017 

Textbook: 
Fluid Mechanics, Fundamentals and Applications, 3/e, by Cengel and Cimbala   (ISBN-978-0-07-338032-2) 
Instructor:
Goodarz Ahmadi (CAMP 267, 268‑2322) gahmadi@clarkson.edu

Office Hours: 
MW 12:30 ‑ 3:30 p.m.

Course Site:
http://webspace.clarkson.edu/projects/fluidflow/courses/me326/index.html
Prerequisites: 
ES330, ES340, MA232

Class Time: 
TT 11:00-12:15 CAMP 177, Computer Lab, F 4:00-5:30, CAMP 163/172 (CAMP 177 for Lectures on ANSYS-FLUENT)  

TA: 

Matt Brown (CAMP 292) Office hours: F 1:00-3:00pm
Learning Objectives:
1. Students to learn the fundamentals of viscous incompressible flows.


2. Students to learn the basics of non-viscous potential flows.

3. Students to learn the fundamentals of computational fluid mechanics.

4. Students to learn the fundamentals of compressible flows.

Learning Outcomes:

Objective 1.
a) Students will be able to formulate and solve incompressible laminar flows for simple parallel flows in Cartesian and polar coordinates. [1,2,4,5]1 (a,e)2   
b) Students will be able to analysis boundary layer flows over a flat plate. [1,2,4,5] (a,e)

c) Students will be able to estimate drag forces in laminar and turbulent flows for different immersed bodies.  [1,2,4,5] (a,e)

Objective 2. 
a) Students will become familiar with the stream function and potential functions and elementary potential flows.  [1,3,4,5] (a,e)

b) Students will be able to handle simple potential flow by the method of superposition. [1,3] (a,e)

Objective 3. 
a) Students will become familiar with the computational fluid mechanics. [1,5] (a,e)

b) Students will demonstrate using the ANSYS-FLUENT Code for solving two-dimensional laminar and turbulent flows. [5] (a,b,e,g,k)

Objective 4. 
a) Students will be able to analysis 1-D isentropic compressible flows. [1,4] (a,e)

b) Students will be able to handle 1-D flows with shock waves. [1,4] (a,e)

c) Students will be able to handle 1-D compressible flows friction. [1,4] (a,e)

Evaluation Methods:

1. Homework and quizzes 10%  

2. Exam1 25%  Friday,  March 3, CAMP 177-176 (5:00-6:00pm)
3. Exam 2 20%  Friday,  March 31, CAMP 177-176 (5:00-6:00pm)
4. Final Exam 30%  Final Week
5. Projects 15% 
Exam Policy:
Hourly exams will be closed book and closed note.   Formula sheet will be provided for the hourly exams.  The final exam will be open book. The students are permitted to bring their textbook to the final exam. Notes and homework solutions are not allowed. 
​​​​​​​​​​​​​​​​​​​​​​________________________________________________
 1 Numbers in brackets refer to the evaluation methods used to assess the student performance. 

2 Numbers in parentheses refer to the course outcomes consistent with ABET Criterion 3.
Homework Policy: 
Homework will be collected every Thursday.  Homework will be graded and returned to the students. 

Project Policy: 
There will be computer projects assigned as part of this course. The projects must be completed by teams of about 3 students. Each team will submit one project report. To ensure accurate assessment of individual contribution to the team effort, all students will complete a peer-evaluation/grading of their team members’ contribution and submit this form along with the project report.   The project report will include a hard copy report and a CD that includes all ANSYS-FLUENT CAS and DAT files.
COURSE OUTLINE 
Week
 Dates 
      

Text Sections

Topic



Homework 
  l         Jan. 12‑13

4.1 

Applications, Review of ES330
  
 --  

  2        Jan. 16-20

9.1,2,4 

Review of Differential Equations,
HW-1 4.19, 9.28,30, 31,






Balance Laws, Viscous Flow

9.34,36,38
  3
Jan. 23-27

9.4,5,6

Viscous Flow, Navier-Stokes 






Equation, Parallel Flows  

HW-2 9.86,87,89,91,95 
  4        Jan. 30-Feb. 3

9.6

Exact Solutions, Approximate   

HW-3 9. 96,101, 102, 






Solutions, CFD



103, 104
  5
Feb. 6-10

10.6

Boundary layer Flows, CFD

   --


  6
Feb. 13-17

10.6

Boundary layer Flows, CFD 

HW-4 10.99,100,102
 10.114,115, 116

  7
Feb. 20-22

11.1-4

Drag Force, Immersed Bodies

HW-5 11.51,65,99,106 


FEBRUARY RECESS (Feb.23,24)



  8
Feb. 27-Mar. 3
 
9.3, 10.2-4
Stream Function, Inviscid Flows

HW-6 10.56,59,60,66,71
Friday,  March  3 ‑ Exam 1 CAMP 177 (5:00-6:00pm)
  9
Mar. 6-10

10.5

Inviscid Irrotational Flows 

HW-7 Problems will be assigned.
 10
Mar. 13-17

12.1‑3

Acoustic Waves, Isentropic Flow
HW-8 12.7,9,25,26, 27   
 

SPRING RECESS (Mar. 20-24)


 12
Mar. 27-31

12.3

Isentropic flow

            

HW-9 12.38,40,45,48,50 

Friday, March 31 ‑ Exam 2 CAMP 177 (5:00-6:00pm)
13
Apr. 3-7

12.4

Normal shock, Nozzles


HW-10 12.62,63,65,66, 69,70 

14
Apr. 10-14

12.5

Flows with heat transfer  

HW-11 12.87,88,93, 95 

15
Apr. 17-21

12.6

Flows with friction


HW-12 12.105,106,











107,109,114
16
Apr. 24-28

-

Review  





Final Exam Week (May 3-9) – Final Exam 
