EA303 Course Policy

Fall AY2008

EA303: Subsonic Wind Tunnel Laboratory
Asst. Professors L. Birckelbaw and D. Miklosovic, LCOL T. Hofer
Required Textbooks:
Theory of Wing Sections, Abbott and Von Doenhoff
Library Reference:
Low-Speed Wind Tunnel Testing, 3rd Edition, Barlow, Rae, and Pope

Course Description:  To familiarize the student with applied aerodynamics and basic low-speed wind tunnel testing techniques. Specific technical topics include:

· Wind tunnel familiarization, velocity measurements, calibration (Lab I)
· Wing lift, drag and pitching moment characteristics; Effect of thickness and camber (Lab II), high lift devices (Lab IV), and aspect ratio (Lab V)
· Surface pressure distribution for a two-dimensional airfoil (Lab III)
· Experimental error and propagation of measurement uncertainty
· Wind tunnel balance measurements and corrections

· Analytic computations and comparison to experimental data
Course Objectives:  The four principle objectives of this course are:

1. To introduce the student to wind tunnel measurement theory and practice
2. To experimentally investigate the elements of aerodynamic theory presented in prior/present coursework
3. To promote student experimental technique and oral and written presentation
4. To enable independent investigation and to reinforce an approach to planning/conducting basic research.
Team Organization and Schedule:  Each section will be divided into two teams of 4-6 members, for the purpose of completing the lab experiments. Team A will conduct each experiment first. Team B performs the experiment the following week. Each team will be divided into three groups, for the purpose of report-writing assignments. These assignments are thus:

	Team/Group
	Report Assignment

	A2, B2
	Lab Experiment II: Airfoil Thickness and Camber Effects

	A3, B3
	Lab Experiment III: Airfoil Pressure Distribution

	A4, B4
	Lab Experiment IV: High Lift Devices

	
	


Lectures:  The lecture sessions will cover relevant theoretical and/or analytical results for the experimental phenomena to be studied in the wind tunnel. Frequently, this content is included in the laboratory handouts, but some of it will not be. Therefore, you are expected to take notes during the lecture period!
Quizzes:  Eight to 10 quizzes will be given at the beginning of the lecture session. These will be based on previous lecture material, handouts, and related sections of the required text. Some of these may be open-notes quizzes.
Experiments:  The principal emphasis is on the experimentation. The experiments are carried out largely by the students themselves, although assistance is available when needed. In general, it is important for students to come to the laboratory well-prepared to handle that day's experiment and be able to solve minor problems. To achieve this, all outside work must be completed before the lab begins. If the students come to the laboratory prepared, then the instructors will refrain from assigning “homework.”
“Lab 7”:  “Lab 7” is an experiment of the team’s own choosing based on available (or planned) wind tunnel models. It should be designed as a team. Your instructor may recommend topics of research, but this is your project. The machine shop can be tasked if a model is to be fabricated or modified. All shop work must be approved by the instructor. Start planning early because the shop needs time to gather materials and develop a fabrication procedure based on the students' requirements. The students are expected to provide adequate engineering drawings and supervision for custom work. Each team will present a proposed Lab 7 topic, a plan of execution, and any purchase requests or work orders that need to be submitted.
Reports:  You will be required to write individual, formal, technical reports for one of the laboratory exercises. This report must be well-organized, neat, legible, grammatically correct and concise. All reports must be done to a professional standard. All reports should be submitted in an Acco® SureCLIP™ report cover. A template for Microsoft Word can be downloaded from http://cadigweb.ew.usna.edu/~miklosov.
The contents of the reports are covered in the class handout on that subject. The professor will make every effort to grade and return reports promptly, so as to provide feedback and opportunities for progressive improvement in experimental and report-writing skills. You will be required to submit your report twice: the first submission is due two weeks after the experiment and the final submission is due three weeks later. Your report grade will be the sum of the two submissions. Your results are to be properly calculated and presented. NOTE: If the results have been incorrectly calculated, then the whole of your reported results is invalid.
Presentations:  Technical presentations will be given by each student team one week after each experiment. Each team will decide on an equitable distribution of effort so that everyone contributes equally to the effort by the end of the semester. Data reduction and finalized plots and charts must be complete at the oral presentation. NOTE: If the results have been incorrectly calculated, then the whole presentation is invalid. You should use PowerPoint and make sure all equipment is working (laptop and/or projector) prior to your presentation time.

Late Submissions:  The late policy will be in accordance with published departmental policy.

Homework:  Homework may be assigned if your team fails to show up to the wind tunnel laboratory on time and completely prepared to perform an experiment and answer any questions your instructor might ask.

Final Exam:  The final exam will be a team presentation of your Lab 7 results, in the form of a poster session. Posters and research that demonstrates a high level of creativity and/or effort will be displayed after the semester on the “Wind Tunnel Wall of Fame” outside of Ri214.

Collaboration:  Cooperation in taking and reducing data, formulating understandings, and preparing outlines, sketches, tables, figures and graphs is encouraged. However, composition of the report text itself is done individually by each experimental team member. In other words, the experiments can and should be done together with fellow students, with team members dividing and sharing the work and responsibilities in some fair and reasonable way. The processing and interpretation may be done jointly (e.g., the team may use an agreed-upon set of graphs and tables to present the data and results). Even the general arrangement of the parts of the report may be decided upon jointly prior to writing.

Once an outline of the report is constructed, students are expected to proceed individually without further interaction with team members. Duplication of another’s written work is prohibited. This includes the electronic copying of text or transferring of text files. If you give or receive your completed report (or completed sections of your report) with another student prior to the due date, you are also liable. All cases of copying will be treated as academic misconduct. The copying or transfer of data tables and figures is considered acceptable practice, however.
Accuracy:  Occasionally, students will discover in the course of writing up their results, that they did something incorrectly or incompletely. They are free to return to the laboratory during normal working hours and get advance permission from the technical staff of the Fluids Laboratory to redo in part or in total the experiment. Once an experiment is removed from the tunnel may be impractical to redo work; so, act early. 
Missed Classes:  Midshipmen are asked to make known anticipated absences to the instructor and the other team members. The student remains responsible for material presented and missed laboratory work. If you miss a lecture period, you will be required to demonstrate proper excusal.
Grading:  The final grade weighting and point assignments will be as follows:

Written Reports
2 x 200 pts
400 pts

Oral Presentations
5 x 50 pts
250 pts
Quizzes
8 x 25 pts
200 pts

Final (Lab 7 work)
25 + 25 + 100 pts
150 pts

Total

1000 pts

Thus, each submission of your report is worth 20% of your grade and will be evaluated on the following criteria: technical writing, data integrity, graphics elements, organization/layout/legibility/neatness, and syntax/grammar/spelling.
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