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1 Executive Summary

An executive summary is a one page (or less) summary of the key aspects of the experiment. It is written so as if it could be ripped out of the report, handed to some one, who could read it and comprehend all of the most important objectives, approaches, results, and conclusions that were gleaned from the experiment without reading the rest of the report.   It must include a Figure 1-1 with a title for a graphic or Table illustrating the most important result or conclusion from the test. Remember to always refer to all figures and table numbers in the text before you show them in your document.
2 Objectives

2.1 Elliptical Wing Wind Tunnel Test
Describe the objectives of the experiment in your own words. These should be in a bulleted or numbered format. They include the learning objectives alluded to in the overview section above, as well as the technical objective of determining the key performance parameters of the wing airfoil and plan form (what are they?) for future aircraft design studies and to provide data to verify future theoretical predictions. 

2.2 R/C Airplane Flight Test

3 Approach
3.1 Theory

Describe the theory used for any calculations in the report. Show the equations, define the variables, and explain in which sections of the report the equations are used. You are also highly encouraged to include diagrams and photographs, as these help readers understand the concepts you are communicating. For example, Figure 3.1‑1 below shows how a figure is formatted with its caption and title below the figure. You can use a single “Theory” section to describe the theory behind both the elliptical wing wind tunnel test and the R/C airplane flight test, since the same theory underpins both experiments.
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Figure 3.1‑1 This is an example of a Figure & the Figure Caption
3.2 Experimental Approach

Describe the overall approach for meeting each experiment’s objectives. This includes the approach of performing a wind tunnel test (as apposed to doing only theory, etc.), varying certain test variables (angle of attack, trip strips, etc.) recording data, then interpreting the meaning of the data, and documenting the data by writing a team report. 

3.2.1 Elliptical Wing Wind Tunnel Test

3.2.2 R/C Airplane Flight Test

4 Test Setup & Procedures 

4.1 Test Setup & Facility 
This section should describe the test facility and any specific test setup you had to perform to get the facility ready for the testing. In the case of this ARO 101 flight test, this means you describe the flying field where the tests were performed, how it was marked off for measurements, how you intended to measure data, and any preliminary information that you needed prior to the test (i.e. elevation of the field?  Perhaps the ambient temperature and pressure at the flying field at the time of the test?)

4.1.1 Elliptical Wing Wind Tunnel Test

4.1.2 R/C Airplane Flight Test
4.2 Test Procedures 
This section should provide a step-by-step process of exactly how you performed the experiment once the test setup was complete and confirmed.  This is often best formatted as a table with each new row in the table being a new test step.  Below we see an example of the proper table marking (again, using the “captions” feature in MS Word), and some sample procedures that may apply to your R/C flight test.

Table 4.2‑1 This is a Table Caption Example for Test Procedures

	Step #
	Procedures
	Objectives
	Notes

	1
	Inspect aircraft for any obvious signs of problems or deficiencies
	To ensure the airplane is ready to fly and does not have something obviously wrong with it.
	Missing parts, or perhaps an asymmetry between left and right wings would be good examples.

	2
	Set throttle lever on R/C transmitter to IDLE power.
	We want to make sure the engine does not start running when we turn on the aircraft power.
	

	3
	Turn on the R/C transmitter power.
	To allow ESC to start up and perform its built-in test.
	Listen for beeps from ESC.

	4
	Exercise the flight controls via the R/C transmitter to ensure the elevator and rudder respond properly to control inputs.
	To make sure the polarity of the control commands are correct and make sure there is no binding of the control surfaces and they travel over their entire range of motion.
	Note if the controls do not respond correctly. If there is a problem, shut down the transmitter and repair the aircraft before starting over.

	5
	Set throttle to maximum power.
	To prepare the aircraft for launch.
	

	6
	Launch aircraft into a straight and level flight attitude & begin flying.
	To start flying
	

	7
	Maneuver airplane to fly straight towards the first line marked for time measurements.
	To get aircraft in position to begin test measurements.
	

	8
	Upon the aircraft crossing the first line, start the timer.
	Initiate first test point data collection.
	

	9
	Etc.
	
	


4.2.1 Elliptical Wing Wind Tunnel Test

4.2.2 R/C Airplane Flight Test

5 Test Article
Describe the object you are testing, how you constructed it (if you constructed it) and any salient features that may play a part in the testing you will subject it to.

5.1 Elliptical Wing Wind Tunnel Test

5.2 R/C Airplane Flight Test
6 Test Data Results and Interpretation

This is the most important part of your test and report. The manner in which you show your test data should tell a story of how your test data satisfies your key test objectives. Under section 6.0, you can write an introductory sentence or two to introduce what will be shown in this section.
6.1 Results 

This section should contain your data plots and any data tables that reflect the results of your experiment.  They should be properly labeled and titled so that they can be included in the List of Figures and List of Tables in the Table of Contents of the report.

6.1.1 Elliptical Wing Wind Tunnel Test

6.1.2 R/C Airplane Flight Test
6.2 Data Interpretation

After you show the data plots, write your interpretation of what the data means or reveals about the aerodynamic performance of the test article. When discussing the data, refer to the figure number that you are discussing. 

For example, discuss if the data have smooth trends or do some of the data points fall way off of an expected smooth curve (called “wild points”) possibly indicating errors in the data? Does the CL change as the AoA increases have an abrupt slope reversal at stall instead of a smooth reversal indicating an adverse stall characteristic? What AoA did the tufts start to vibrate? Do the tuft vibrations correlate with the CL plot slope change at stall?  Does the CD vs. CL plot show a CL condition where the drag abruptly increases? Does the CM pitching moment vs. CL plot show approximately zero for a symmetric airfoil, or in a negative range for a cambered airfoil as it should? Include your answers to these questions in your general discussion.
6.2.1 Elliptical Wing Wind Tunnel Test

6.2.2 R/C Airplane Flight Test
7 Conclusions and Recommendations
This section is short and concise. The conclusions are those things that you want the reader to remember after reading your report. Each conclusion is a statement, usually in a single sentence that summarizes the most important results of your experiment, and what was learned or proven. Each conclusion usually relates to an objective that you defined in Section 2. Conclusions are drawn from the discussions already given in the report; new information should not be introduced in this section. You should review each section of the report to extract the most important conclusions. Usually there are between three to five important conclusions, but there is no rule for this. 

The key conclusions are also stated in the Executive Summary.

This section also includes recommendations. Recommendations can include (1) your ideas for improving the accuracy, increasing the scope, or changing the procedures of the experiment itself, and (2) recommendations of accepting or improving your wing design based on your test results. Usually there are one or two recommendations, but again there is no rule for how many you give. 
7.1 Elliptical Wing Wind Tunnel Test

7.2 R/C Airplane Flight Test
8 References
The references are existing books or reports that were used as information sources in your report. References should be referred to by number in the report text. An example of a reference format is:

1. Anderson, John. D., Introduction to Flight, 6th Edition, McGraw-Hill Publishing, New York, N.Y., 2007
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