Amos Winter

June 23, 2007
ASP Introduction to Engineering Course Syllabus
Class Logistics
Class project: Building an underwater remotely operated vehicle (ROV)
a. Project schedule – 5 weeks, broken up into 5 modules
i) Calculus, Conservation laws, Intro to Electricity
ii) Kinematics, mechanics, materials, Electricity Continued Fluid mechanics, sensing

iii) Product Design, Fluid Mechanics, Frame Design
iv) Testing, tuning, and mitigation

v) Presentation and competition

b. Explanation of engineering fields covered in each module
c. Competition – Monday July 22 (date may be changed due to DEKA field trip)
i) Competition will be to retrieve objects from the bottom of the SPS pool. The objects will be of varying shape and weight, and will each be worth a different number of points. Each vehicle will include an object retrieval device. The interns will develop contest rules during the first week of the course. 
Final paper and presentation

a. Each student will write a 1 page white paper on the technological subject they identified as something they would like to learn about on the first day of the class. This will require research and engineering/scientific understanding of the subject. Format and expected content for the white paper will be covered during the term. 

b. Each student will give a presentation at the end of the team, which will cover:

i) Their chosen technical topic to research. The topic will be explained in engineering terms using principles used in the class. 

ii) A presentation about their robot, highlighting
(1) Design features that proved successful

(2) Design features that did not perform well

(3) A calculation of:

(a) Vehicle top speed

(b) Vehicle coefficient of drag and drag force

(c) Vehicle propeller efficiency
Typical routine of class during the week
a. Monday

i) Journal writing

ii) Physical introduction to a concept

iii) Theory behind the concept

b. Tuesday

i) Journal writing

ii) Physical introduction to a concept

iii) Theory behind the concept

c. Wednesday

i) Journal writing

ii) Application of theory to project, project building
iii) Possibly introduction to another concept

d. Thursday

i) Journal writing

ii) Application of theory to project, project building

iii) Movie night
e. Friday

i) Field trip

ii) Building if time permits

f. Saturday

i) Journal writing

ii) Application of theory to project, project building

Peer Review Grading

a. Each homework assignment will be graded by another student in the class. The assignment is considered done once you have written a solution and can explain it correctly to another classmate, intern, or the teacher. 

b. Students are encouraged to help each other understand concepts while completing homework assignments, but everyone is to do their own work and hand in their own copy of the assignment. 
Resources and literature:
a. Intro to Eng Website: http://web.mit.edu/awinter/www/ASPIE/index.html 
b. Skunk Works
c. MIT seaperch handout (see course website)

d. Howstuffworks.com

e. 2.007 Design Lectures: http://pergatory.mit.edu/2.007/lectures/lectures.html
f. http://www.efunda.com/home.cfm
g. MIT product design: http://web.mit.edu/2.744/www/
h. See course website for more
Field trips

a. Fenway Park
b. Woods Hole Oceanographic Institute
c. MIT, TOMB, Bluefin Robotics

d. Nypro, Springfield Armory

e. DEKA

Movies

a. Donald Duck in Mathemagic Land and Ken Burns’ Brooklyn Bridge
b. The Wright Brothers

c. Transformers

d. Battle of the X-planes

e. World’s Fastest Indian

Saturday July 1 – First day of class 

Introduction to class
a. Class overview
b. Project description

c. First journal entry: Think of a technical device/system/theory that you have always wondered how it works but have never known how. Describe what this thing is so we can figure out how it works in class. 

d. Final paper and presentation description

e. Find a computer and log on. Start a journal file and store it on your network drive. 

f. Open up kit and explore what’s inside

Introduction to the deterministic design process (35min)
Theory introduced:

1. Introduction to the Deterministic Design Process
a. Breaking up a design into manageable chunks

b. Examples of using a good design process in any field of engineering

2. Example of deterministic process applied to a real project 
3. Homework: 
a. Apply Deterministic Design Process to ROV

i. Break up ROV into systems

ii. Make flow charts of all modules of the project, and each strategy, model, and concept tree that has to be considered

iii. Identify what strategy will be the most critical

