EML 4421
Fundamentals of IC and Jet Propulsion Engine Systems

Project Description: The ABET EC2000 accreditation criteria specify a new set of requirements for engineering graduates.  Among other traditional attributes (see the EC 2000 ME Graduate outcomes list in the last page), all graduates are now required to establish a recognition to the need for, and an ability to engage in life-long learning.  Usually, this aspect is not included explicitly in a regular engineering curriculum and therefore is among the most difficult graduate attributes to demonstrate.  In this class, I would like to tackle this by inviting everyone in the class to participate in an innovative learning project.  To recognize the need for life-long learning, one has to engage in the practice and appreciate its importance to her/his future professional development.  According to my personal experience, this practice can best be exercised by learning and comprehending a subject by oneself and then teach the others.  That is usually one of reasons why a teacher can usually achieve deeper understanding on the subject she/he teaches than students who have learned from her/him.  Therefore, I would like to call this assignment as learning-by-teaching project.  The assignment consists of several mini-projects: 

(1) Learn a subject on your own.  The subject has to be related to the class, that is, a thermal-fluid principle/phenomenon/design and its application in either an IC or a Jet Propulsive engine system.  However, the chosen subject should cover topics that are beyond textbook.

(2) Prepare the teaching material (including all necessary hand-outs) and present the subject to all students, including the instructor, in a formal classroom setting (through a one-hour lecture plus 15-minute discussion and assessment session).  All presentation materials have to be documented in an electronic form and turn in with your final project report.  Include a self-evaluation report concerning your teaching experience: what can be done to improve your teaching; what have you learned from this experience;  suggestions to instructor based on your experience.  

(3) Prepare assessment materials for your teaching session.  They can be homework assignments, quizzes, questionnaires, or a combination of these.  You will be responsible for the grading/evaluating of these assessed outcomes.  Please include, in the final report, a statement explaining why the particular assessment method is chosen.  Also, provide a brief evaluation report concerning the assessment results collected.

(4) Develop a web-page based on the subject you studied using a standard html editor and publish it on the Internet.  The web-page has to include at least three active linkable web-resources relating to the subject.  The page has to be self-contained, that is, visitors should be able to understand the fundamentals discussed without extensive prior knowledge on the subject.

(5) Summarize your experience in a final report, which should include PowerPoint presentation, developed web-page, web addresses of all relevant web-links and others.

(6) In your final report, you should include several (at least three) most recent  (in years 2000 or 2001) references (not Web based) discussing about the subject you studied.  In addition, you have to be able to search for more recent references from an earlier reference using Science Citation Index (SCI).  Please consult a school librarian for the use of SCI if you have not learned how to use this useful tool).

Suggested project topics: The following is a list of suggested research subjects you can present as the learning-through-teaching project.  Other topics can be used with the approval of the instructor.  I will give you one week to research and decide on which subject your group want to study.  Return your selection form before Tuesday (Sept. 4) through email.  Make sure to rank all subjects in order according to your preference.  I will resolve multiple selections by random drawing during Wednesday class.  Note: this assignment will be a group project for undergraduate students (no more than three in a group) and will be individual project for graduate students.  I would prefer that all graduate students come up with your own topic (for examples, a subject relating to your current research work).  The selected topics have to follow the general guideline for the project, that is, they have to deal with thermal and fluid issues concerning designs and applications of either IC or jet engine systems.

Internal Combustion Engine related topics:

· Combustion chamber design and in-cylinder flow patterns (swirl, tumble, squish, turbulence) and their influence on Combustion

· Manifold tuning – theory and practice  (Method of Characteristics, Hemholtz Resonator, compression and expansion waves)

· Supercharger, turbocharger and other performance-enhancing devices, their operating theories and applications

· Combustion and Flame theory (laminar, and turbulent; diffusion and premixed; adiabatic flame temperature, flame propagation speed)

· Alternative energy sources (Fuel cell, solar, Electric, or hybrid) and their applications in automotives (Marketing, environmental concerns)

· Stanford’s ESP program and its application to IC engine design

Jet Propulsive System related topics:

· Ramjet, Scramjet, pulse jet -- theory and operation

· Turbine and compressor designs – cooling, dynamic surge, stall propagation

· STOVL propulsion and its applications

· Engine, fan and jet noises, principles and noise reduction techniques

· Xenon Ion propulsion

EML 5930
Graduate Level Requirements

Additional Requirements for graduate students:

· Additional assignments: some homework assignments are specifically designed for graduate students.  All graduate students are expected to work on them.  However, they are optional for undergraduate students.  

· Learning projects: they will be individual projects for graduate students and the selection of topics should get instructor’s approval.  Preferably, they will be closely related to your research work.

· Graduate students should turn in a research report instead of a project report as described earlier.  You should provide a comprehensive review about the research subject you chose and compile an exhaustive list of both classic and most recent references about the topic studied.

· All graduate students will take turn to serve as teaching assistants for the class.  Your primary responsibilities include: assisting undergraduate students in learning the materials, grading undergraduate’s assignments, conducting review sessions if necessary.

· Instructor will assign additional teaching sessions to graduate students and the teaching schedule will be forthcoming. 

