Syllabus: MAE 430 Microgravity Research I

Course Description/Syllabus - Fall 2018
M 5:00-6:00 PM and  F 9:00-9:50 AM, Room ESB 215, CRN 82168
Course Description: 

MAE 430 is a 3-credit hour senior mechanical and aerospace engineering technical elective course focusing on the development and design of, and experimentation with, a microgravity research experiment. The primary learning objective of the course is to provide students with a unique design and research opportunity as a learning tool. Students, working together as a team, are assigned to conceive, develop, and test a new experiment to be conducted aboard a NASA or commercial Microgravity Research Aircraft. These experiments then have been constructed and tested by the undergraduate student team, primarily in the second course, Microgravity Research II, MAE 431 during the spring semester. 
Each year the new student team is selected in the previous spring semester or early in the fall semester by the course instructor from among a pool of applicants. Students who are interested in the course submit resumes and are interviewed by the course instructor, either prior to the start of the semester or during the first week of the semester. Due to cost of the program, enrollment is generally held quite low, between 6 and 12 total students. The only prerequisite for this course is sophomore standing; the course instructor hopes to attract students from a wide range of disciplines.

The workload for this fall’s semester course, Microgravity Research I, will primarily consist of: a) the design, fabrication, and testing of the experimental apparatus, based on the design work done during the previous semesters, and b) the experimentation to develop and finalize the improved magnetic solder.  Tests and research will be conducted by the team members collectively under the supervision of the class instructor/project advisor. Additionally, the team will then construct and test the final experimental apparatus that will be flown aboard the parabolic trajectory aircraft, and conduct further engineering tests to prove the effectiveness of the experiment, its possibility of success, and its overall safety. The functionality and safety of the experiment for flight aboard the microgravity research aircraft will be documented in detail in the Research Program Proposal (RPP) that must be submitted to the Zero-G Corporation, with the first draft of this document due to Zero-G by September 14, 2018, and the final experiment will be flown aboard the microgravity research aircraft during the week of November 12, 2018. Data will be analyzed and a final report will be prepared and submitted to document the results. Additionally, various outreach activities, such as school visits, tours, presentations about the experiment, and the development of a team web site, will be conducted throughout the semester to spread interest in Microgravity Research at WVU.
This course exposes students to the “hands-on” design experience of designing and constructing a microgravity fluid mechanics or heat transfer experiment, and then testing their experimental hypothesis either in the WVU SMiRF (Small Microgravity Research Facility) drop tower, or aboard the Microgravity Research Aircraft.  Students will gain experience in the areas of design, technical report writing, instrumentation, interfacing, programming, and data acquisition and analysis.
Student Learning Outcomes:  The course incorporates three primary pedagogical learning outcomes:
· Students will demonstrate the ability to synthesize knowledge from their undergraduate education to work in a team to develop and design an experiment that will satisfy specific design constraints, such as size, cost, strength, weight, accuracy, efficiency, or other pertinent measures as determined by the project, instructor, and NASA.

· Students will demonstrate competence in professional communication, including both written and oral communication.
· Students will demonstrate the ability to reduce and analyze experimental data sets.
Course Instructor:



Dr. John M. Kuhlman, MAE Dept., Room 841C ESB


Phone: 293‑3180, or 599‑1009 at home, in emergencies.

Email: John.Kuhlman@mail.wvu.edu
Course Policies and Procedures:

Office Hours will be finalized in class. Tentative office hours: M, 4:00-4:50 PM, and F, 10:00-11:00 AM.
Letter grades will be determined by cut offs of approximately 90-80-70-60 for A-B-C-D-F.  I reserve the right to curve down from this, and I will not curve up. There will be no hour exams or final exam in this design and research project course.
For the first 16 years of the program there were three major deliverables in this project course: first, a completed proposal had to be submitted to the NASA Reduced Gravity Education Flight Program (RGEFP) according to all NASA format, content, and timeline requirements. Second, the team developed a budget for the project costs, and developed and pursued a plan to secure the necessary funding for the project. Third, the team prepared and presented a formal Preliminary Design Review (PDR) to detail their experiment design, presented sometime during the month of November.

However, this year these “deliverables” will be different, since the proposal already was written in fall 2015 by the course instructor, it was funded by the NASA USIP program in 2016, and we are assured that we will have an opportunity to fly a microgravity experiment in November of this coming semester. So the first two items above have already been done. The third item, the required preliminary design review, has been replaced by a Flight Readiness Review (FRR), to be conducted by Zero-G Corporation engineers and scientists, plus a continual preliminary review of our technical progress by NASA engineers at NASA Armstrong Flight Research Center (AFRC) in California. Also, at present we do not know exactly when and where this flight will occur. The flight most likely will occur either Wednesday, November 14, 2018 or Thursday, November 15, 2018.
I expect that during the semester we will divide into sub-teams. Note that the work of these teams will be highly interdependent, so you often will be communicating across the teams. Once the sub-teams have been determined, then I will schedule one additional one-hour weekly class meeting for each sub-team. The responsibilities of the sub-teams may differ from those we used last year.
Attendance in this class will not be taken, but is strongly encouraged.  However, students who do not contribute to the group will be asked to drop the course, or will be assigned a failing grade. It is hoped that this will not be necessary, but instead that this course will instead be challenging, educational, and FUN for all involved! The current WVU policies on class attendance, registration, and withdrawal may be found at:
http://catalog.wvu.edu/undergraduate/enrollmentandregistration/#enrollmenttext
Grading:

Experiment design & construction & initial testing, or

  40%

Magnetic solder development & SEM analysis of same


Project Review(s), either by NASA or flight provider

  20% 
Final data analysis & experiment documentation report(s)             30%
STEM Outreach




                              10%









              100%
Safety Training Policy:

All MAE classes that use a laboratory or mechanical shop space are required to complete safety training. The safety training is provided online and can be accessed through ecampus. The students are required to read, review and understand the safety PowerPoint presentation, and are required to complete the safety quiz by a deadline will be September 12, 2018.  MAE policy states that the failure to take the online safety quiz and failure to pass the quiz, will result in receiving a failing grade for the course. Any questions or issues (technical and content) with regards to the safety training material or quiz should be directed to the MAE Safety Team members listed below.

Kelsey Crawford        kelsey.crawford@mail.wvu.edu 

Kathy Sabolsky           kathy.sabolsky@mail.wvu.edu 

Inclusivity Statement:

   The West Virginia University community is committed to creating and fostering a positive learning and working environment based on open communication, mutual respect, and inclusion. If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with the Office of Accessibility Services (304-293-6700, and https://accessibilityservices.wvu.edu/about). For more information about the West Virginia University Diversity, Equity, and Inclusion initiatives, please see:  http://diversity.wvu.edu.
Academic Integrity Statement:

The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code, located at the following web address:

        XXXhttp://studentlife.wvu.edu/office_of_student_conduct/student_conduct_code

Should you have any questions about possibly improper research citations or references, or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter.
NASA programs for student projects (such as the Microgravity Research Team) have clearly stated in the past that if any plagiarism would be found in any work by student teams working on these NASA programs, then that team and university would be “blackballed” from participation in this and other similar NASA programs in the future. So, for this reason, as well as the fact that you personally could lose your job and future livelihood if you conduct yourself in an unprofessional manner once you leave us for the “real world” of your careers in the workforce, then we must conduct ourselves in a professional manner at all times on this project.
However, in the preparation of our required “Research Program Proposal” (the RPP) that we must submit to the Zero Gravity Corporation for their review to determine if our experiment will be safe enough to be flown aboard their aircraft, we will all work collaboratively as a team to develop the draft and to refine the draft until it is accepted by Zero-G. This does not mean that we will use information from the web or in the literature without citing our sources, but instead that the full team will develop this report, without much concern for who wrote what!
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