Mechanical Engineering/Aeronautics SFC Committee Report

Chair: Edward Truong-Cao, 2007, Mechanical Engineering

Undergraduate Members:
· Steven Gray, 2007, Mechanical Engineering

· Chi Wan Ko, 2008, Mechanical Engineering

· Kevin Watts, 2008, Mechanical Engineering

· Matt Wierman, 2008, E&AS: Aeronautics

Faculty Members:
· Christopher Brennen, Richard L. and Dorothy M. Hayman Professor of Mechanical Engineering

· Melany Hunt, Professor of Mechanical Engineering; Executive Officer for Mechanical Engineering
· Guruswami Ravichandran, John E. Goode, Jr., Professor of Aeronautics and Mechanical Engineering, Mechanical Engineering Option Representative

· Joe Shepherd: Professor of Aeronautics and Mechanical Engineering
Background:
The Mechanical Engineering Department is under the Division of Engineering and Applied Science and offers for undergraduates a concentration for the Bachelor of Science Degree and graduate degrees for Master of Science, Engineer, and Doctor of Philosophy. 
The department consists of 16 faculty members who teach and conduct research in areas ranging from thermal sciences, fluid and solid mechanics, mechanical systems, robotics, control, and engineering design.
On March 30 - 31, 2007, the department celebrated the centennial birthday of Mechanical Engineering at Caltech.  The Symposium featured presentations of research currently being conducted by Caltech students and talks made by several Mechanical Engineering alumni.
The Aeronautics Department here at Caltech is mainly a graduate department, the Graduate Aeronautical Laboratories of Caltech (GALCIT), but the department also supports an undergraduate concentration under Engineering and Applied Sciences.  GALCIT has evolved over the past 75 years and has grown to include research in biomechanics, biopropulsion, micro-and nanomechanics, space science, and space technology.
Committee Selection:
The number of volunteers for this committee was low, so the chair asked acquaintances of his for students in both Mechanical Engineering and Aeronautics who would be likely candidates for this committee.
The selection of faculty members came from student input.  Students suggested professors whose courses they had taken (Thermodynamics, Fluid Mechanics, etc.).  Several of the faculty members had also previously served on this committee.

Identification of issues:
Most of the issues we identified came up through informal discussions held amongst the student members of the faculty.  Several of the students joined the committee because they had issues they wanted to discuss, so those were the focus of discussion.  Some of the issues had also been brought up in previous Student-Faculty Conferences.

Areas of Focus:
 - Undergraduate Student-Faculty Interactions/Socials:
This issue, which was also addressed in the previous SFC, came up again because one of the members wanted to have more social interaction with the professors in the department, and with the Mechanical Engineering.  When this was previously addressed, a student-organized social was held during the Spring Term of 2005, though no other socials were planned afterward.
The department currently does have social gatherings with graduate students, facilitated by the Society of Professional Students (SOPS).  In the upcoming term, we will be in contact with SOPS to discuss the possibility of allowing undergraduates to attend these social gatherings.
In addition to these social gatherings, engineering societies such as the American Society of Mechanical Engineers (ASME) and the American Institute of Aeronautics and Astronautics (AIAA) would also be helpful to promote student-faculty interactions.  We do have professors who are interested in heading up these societies, but they can only get going if there is enough student interest in these societies.

 - Support for Department to further Educational Goals: 
This issue arose when a student noted that several of the courses that he would have liked to take were not being offered on a regular basis.  The following are courses that students are interested in taking:

ME 73 (Machine Component Design) has not been offered in 4 years because the department needs to find an appropriate instructor.
ME 115 (Kinematics and Robotics) isn’t offered more often because the department is also looking for professors to teach the course regularly.
ME 20 (Heat Transfer) doesn’t have enough students to be offered every year.  It was noted that Heat Transfer is a course that most other Mechanical Engineering majors require, but is not required by our department.  ME 20 was cut from requirements because we have too many core requirements.  It does overlap very much with ACM 95, and students can also take ChE 103, also a heat transfer course.
We would like to have some sort of Introduction to Engineering course, similar to a menu course.  We once had E5, a Freshman Engineering lab, but it had to be canceled because our faculty was too far stretched.

The underlying issue with the unavailability of these courses is that the Mechanical Engineering Department is not funded and staffed well enough to fully support those courses.  To help address these issues, the committee will open dialogues with the division chair and the provost to discuss these issues.  We hope that we will eventually be able to obtain more support so that the Department can continue pursuing its educational goals and maintain its reputation for educational excellence.
 - Combining Aero concentration under Mechanical Engineering option: 
This is an issue that has been discussed for at least the past two SFC’s.  Currently, the Aeronautics Department cannot support an Aeronautics option because the department is thin and cannot provide all the courses necessary for an ABET-accredited Aeronautics major.  Instead it is currently a concentration under E&AS.  Most of its courses are the same as the Mechanical Engineering major, so the question naturally arises: Why isn’t Aeronautics a concentration under the Mechanical Engineering Department?  This is a question often asked by students who wanted to concentrate in Aeronautics, but chose to do Mechanical Engineering instead.  They declare as ME majors, but are still doing the work for Aeronautics, thus they want recognition for that work.
The recommendation for the past two SFC’s has been to move the Aeronautics concentration under Mechanical Engineering.  However, the department has not been able to do that yet.  Moving the Aeronautics concentration under Mechanical Engineering puts a strain on the Mechanical Engineering department as now students in Aeronautics, being advised by professors in the Aeronautics department, must now be advised professors in Mechanical Engineering.
An alternative that was suggested was to create an Aerospace minor.  The Aeronautics professors brought this suggestion to their faculty meeting, and the department has now submitted to the Curriculum Committee a change to eliminate the Aeronautics concentration and instead offer an Aerospace Minor.
Recent Changes:
While no immediate changes have not been implemented, the committee will be taking actions in the upcoming term.  The Aeronautics Department has submitted a change to the Curriculum Committee to offer an Aerospace Minor, and we are waiting on the results of that submittal.
Recommended Immediate Action:
In this next term, students on the committee will be contacting SOPS to discuss their student-faculty socials.  Through those talks, we hope to be able to open those socials to undergraduates.  If that is not possible, we hope to organize our own undergraduate student-faculty socials with a goal of hosting at least two in this next term.  It is hoped that a tradition of these socials can arise and continue in the following years.

To call up support for the Mechanical Engineering Department, we will open dialogues with the E&AS division chair and the Provost to discuss possibilities of finding more funding and support for the department.

Long Term Recommendations:
Starting up societies such as ASME and AIAA will take longer to occur.  If there is no large interest in these societies at the moment, then a student will need to work with the appropriate professor (Prof. Ravichandran for ASME and Prof. Shepherd for AIAA) to generate interest within the student population.  This is a task that will most probably take the better part of next year.

