EML 3002C.  Mechanical Engineering Tools

Syllabus Fall 2006
EML 3002C.  Mechanical Engineering Tools (4).  Prerequisites: MAC 2311, PHY 2048C.  Course covers communication and data handling, computer-aided design, programming concepts, machine shop practice, and introduction to thermal-fluid engineering.

Course Objectives:

This course aims to provide you with the basic tools and skills that you will need in future courses until you graduate.  At a minimum, you should be able to create reports, present the results of your work and do some basic calculations, programming, and modeling on the computer.  You should also have a working knowledge of basic shop practices and be able to fabricate a working mechanical model.  You should have some understanding of the principles of operation of the Stirling engine that you build in this course, and be able to perform Thermodynamic computations on the Stirling and selected other cycles.  You should be able to use the first and second laws of thermodynamics in basic process and cycle computations.

Course Outcomes.  At the conclusion of this course you should be able to:

1.
Write a simple technical report, letter, memo, etc.  

2.
Use a spread sheet program (Excel) to analyze data  

3.
Use a mathematics program (MathCAD) to analyze data and perform simple calculations 

4.
Present the results of some research to an audience 

5.
Operate basic shop equipment to build a Stirling engine 

6.
Demonstrate and explain how a Stirling engine works 

7.
Use a CAD program (ProE) to produce engineering drawings, assembly drawings, and solid models of mechanical components and objects 

8.
Perform first law thermodynamic calculations on the Stirling, Otto, Diesel, and Carnot cycles, including the work, heat transfer, and change in internal energy for each process and the cycle as a whole 

9.
Compute thermal efficiencies and second law limitations for the above cycles.  

Instructors:

- Dr. Chiang Shih, Room A229, phone 410-6321, email: shih@eng.fsu.edu
- Mr. Keith Larson, Room A108, phone 410-6108, email larson@eng.fsu.edu
Office Hours: To Be Determined.

Class Time and Place: 
Lectures:  MWF 9:40 a.m. - 10:30 p.m., Room B114, B135 
Laboratory: R 1:15 p.m. – 4:00 p.m.,
Room B114
Shop: Shop times for fabricating the Stirling Engine are to be determined, Room A108
Topics to be covered:

Communication Skills – Larson

Student Machine Shop – Larson

MathCAD and Programming – Larson

Pro-Engineer – Larson

Basic Thermodynamics – Shih
Textbooks and Other Necessary Items:
Introduction to MathCAD 11 by Ronald W. Larsen, Prentice Hall, Inc., 2004, 
ISBN 0-13-008177-9 (required)

Getting Started with Pro/Engineer: Wildfire (3rd Edition) by Robert Rizza, Prentice Hall, Inc., 2004, ISBN 0-13-146474-4 (required)

Schaum’s Outline Thermodynamics for Engineers by Merle C. Potter and Craig Somerton, McGraw Hill, Reprint edition 1997, 1994, ISBN 0-05070-4 (required)

Alternative: Fundamentals of Thermal-Fluid Sciences (2nd Edition) by Cengel and Turner, McGraw-Hill, this is the required  textbook for thermal/fluids I&II (EML 3015C & 3016C) you will take next year.
Expanded Stirling Engine Kit, Zen Mach. & Sci. Inst. 

Course Units:
Communications: 

In this section, we cover the basic elements of Microsoft Word, Excel, and Power Point, and creation of a personal web page.

Stirling Engine: 

In this section, you will build an operational Stirling Engine from your kit.

MathCAD: 

In this section, we will introduce MathCAD, an engineering mathematics program.

Pro/Engineer: 

In this section, you will use Pro/Engineer CAD program to build mechanical parts, assemblies and solid models of various components.

Thermodynamics: 

In this section, you will be introduced to the basic elements of thermodynamics to help you understand the operation of the Stirling engine and other systems.

Grading:

You are required to attend class on time and every time. It will be very difficult to make up class work at other times. Late assignments will be assessed a penalty of up to 10% per day.  Minimum passing grade (C) in this class is 70%. NOTE: You must pass each of the above Course Units, including the computer skills competency components, to pass the class. 
Your overall grade is computed from the following:

Communications
5%

Stirling engine

15%

Pro/E


20%

MathCAD

20%

Thermodynamics
40%   

Detailed grade assignment for thermal+communications (40+5=45%): 

Homework

10%

Quizzes

10%

Tests


18% (9% each)

Project
7% (including webpage, Power Point, presentation, final paper) 

Assessment Tools:

1. In-class problems
2. Group project reports
3. Group presentation
4. Homework
5. Section tests.

Final Examination:

Wednesday, December 13, 2006. 12:30 p.m. – 2:30 p.m. Room B135
Attendance Policy: 

Excused Absences: Absence for participation in recognized university activities, properly certified personal illness, or recognized emergencies may be excused by the Dean's office. Please note that the College of Engineering has a restrictive interpretation of what is considered a valid excuse for an absence. If an absence is to be excused, make sure you check beforehand. In case of excused absence, the instructor will work with you to help you make up for missed time and catch up.

Unexcused Absences: A student having more than four unexcused absences is dropped from the course and assigned the grade F. No exceptions. Tests and exams missed because of unexcused absence receive the grade 0. No exceptions.

Other projects and activities missed completely receive the grade 0 for those projects of activities. No exceptions.  Missing individual lectures in lab sequences is believed to reduce the value of the entire lab sequence. (“Sequence” means Communications, MathCAD, Pro-Engineer, Machine shop, etc.) You will understand less of what is going on and be less valuable to your group.

Other Regulations:

The Department’s Policy is clearly outlined at the following web location:

http://www.eng.fsu.edu/me/ugradpro/classes/policy/index.html
Florida State University Academic Honor Policy, found at: http://dof.fsu.edu/honorpolicy.htm
It is highly recommended that you read these carefully. Ignorance is not an excuse. Note that the penalties for copying work may result in a failing grade for the course. If you are uncertain, please check with the instructor who assigned the work. Working together is encouraged in this course, but blatant copying is not.

Computer Competency:  (Note: Computer usage in this class and subsequent engineering classes satisfies the FSU Computer Competency requirement) 

This class provides lessons in the use of Word (word processor), Excel (spreadsheet), PowerPoint (presentation), Pro/Engineer (3-D solid modeling), and MathCAD (engineering spreadsheet). Fundamentals of computer graphics are introduced through the use of the Pro/Engineer solid modeling package.  Hardware familiarity is developed through the hands on use of computers in the lab sessions of the class. Students interact with the computers, handle disks, etc. They thus develop familiarity with the basic hardware components of a computer system - CPU, various storage peripherals (hard disk, Zip disk, and Flash Drive), various I/O devices (CRT, mouse, keyboard, and printer).  Operating system familiarity is developed as they use the computer systems. Students are required to work with the Microsoft Windows operating system. When they save their work, they save their files to a UNIX server, and to retrieve their mail they have to log on and use some basic UNIX commands.  You will be required to submit their final reports electronically, mostly through email - they thus learn how to use email, and how to include attachments to their email.  Web competency is developed since the class requires Web browsing and searching. Some lessons are structured to require the student to search the web for information for these lessons. Class lessons, information, and class announcements are all posted to the Web.

AMERICANS WITH DISABILITIES ACT:

Students with disabilities needing academic accommodation should:

(1) Register with and provide documentation to the Student Disability Resource Center.
(2) Bring a letter to the instructor indicating the need for accommodation and what type.  
This should be done during the first week of class.

This syllabus and other class materials are available in alternative format upon request.

For more information about services available to FSU students with disabilities, contact the:

Student Disability Resource Center

97 Woodward Avenue, South

108 Student Services Building

Florida State University

Tallahassee, FL 32306-4167

(850) 644-9566 (voice)

(850) 644-8504 (TDD)

sdrc@admin.fsu.edu

http://www.disabilitycenter.fsu.edu/
PAGE  
3

