Scott Eberhardt:  Wind Tunnel Testing





Part One  - Read to the bottom of this page, then stop.





	Dr. Scott Eberhardt shook his head.  The measurements should have been the same, but they were very different.  What was the problem?





Scott, an Associate Professor in the University of Washington’s Aeronautics & Astronomics Department, was testing a small aircraft in the UW’s Kirsten Wind Tunnel.  He wanted to do more testing on a small plane a group of his students had built and tested two years ago.  He began his tests by repeating the basic or “baseline” measurements they had taken.  The numbers he got should have been the same as the ones his students had recorded.  But they were quite different.  In fact, the “drag” the plane was registering was so different from his students’ measurements that he wondered if he was even testing the same plane.  Somewhere, there was a problem. 





Scott Eberhardt was halfway through his 14th year teaching at the University of Washington.  He had earned his Ph.D. and then worked for NASA before beoming a professor.  At the UW, Scott divided his time between managing the Kirsten Wind Tunnel in the UW Aeronautical Laboratory, teaching and working with students, and doing his own research.  He was the undergraduate program advisor, and in that role he assisted college students who wanted to pursue a career in aviation.  He also worked with several graduate students who were doing advanced work, and taught several classes a week.  He combined this work with writing papers, grant proposals, and a book.  In addition, he developed web sites for his research and for the classes he taught.  In this way, students could easily get their homework assignments or classroom handouts, and colleagues could follow along with the progress of his research.   





Today, Scott was focused on research, following up on his students’ old project.  But he needed to get to the bottom of the measurement mystery.








STOP


�
 Part Two  - Read to the bottom of the next page.





When an airplane flies through the air, it is affected by four different forces:





1.	Gravity pulls the plane down toward the ground.  





2.	Lift pulls the plane up.  Lift is created by the movement of air around the plane’s wings.  The air which goes above the wings must travel farther than the air which passes below them, and thus travels faster.  This produces an area of lowered air pressure above the wings, which helps the plane rise.





3.	Thrust, usually produced by an engine, is the power that moves the plane forward.  





4.	Drag, caused by friction as the plane moves through the air, pushes the plane backwards.  





Understanding how these four forces affect an airplane is very important.  Because small changes, such as the angle of the plane’s wings or how much extra weight it is carrying, can make big differences in how well the plane flies.  Airplane designers use “wind tunnels” to see how their planes will fly and how design changes will affect their performance against these four forces.  





A wind tunnel is essentially a big box with a fan at one end.  An airplane or part of an airplane is placed in the wind tunnel and then studied as air or gas rushes past it.  Wind tunnels range in size from those small enough to test a balsa wood glider to those large enough to test a full-size commercial airliner.  





The UW’s Kirsten Wind Tunnel measured 8 by 12 feet, and was 10 feet long.  Its propellers could move air up to 200 miles per hour during tests.  It was connected to computers that recorded data about all aspects of a plane’s performance during a test.  Designers could then compare the results they got by changing parts of the plane.  The Kirsten Wind Tunnel was often used to test commercial plane components.  Today, Scott was using it to test a small, experimental aircraft.


STOP
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Part Three  - Read to the bottom of the next page.





The notes the students had left about their test of this small airplane two years ago said that they had tested only the wings and fuselage (the body of the plane); they had removed the engine and tail before testing it in the wind tunnel.  Because an important part of any kind of scientific test is to make sure you can get the same test results a second time, Scott decided to repeat the students’ measurements before he made any changes to the plane.





He put the plane into the wind tunnel just as the students said they had:  with fuselage and wings only.  He made no other adjustments to the plane.  He set everything else exactly as the students had recorded.  And, he should have gotten the same results.  But, his results were quite different, especially when he measured drag on the plane.  The plane was measuring much less drag this time.  





What had happened?  Had the plane been damaged or changed in some way?  Was the wind tunnel giving faulty readings?  Or was there some mistake in the notes the students had taken on their test two years ago?





Scott reviewed all the information he had.  The students’ notes indicated that the plane had been tested with only its wings and fuselage.  But the photographs they had taken during their tests showed the plane with its tail and engine on!  What was going on here?





The conflicting information about the first set of tests – and the test results that seemed to indicate that the students couldn’t have tested the plane the way their notes said – made Scott realize that he wouldn’t be able to use any of the data the students had collected.  Because they hadn’t kept careful records, or “documentation,” he couldn’t check their work by recreating their experiment.  And so, he had to start over.





He knew that in the future he would help students learn to document their work more carefully.  He also resolved to work with his students to establish standard rules and procedures for testing their aircraft in the wind tunnel.  If everyone followed the same rules and kept the same information, they wouldn’t have these problems.  For now, though, he began the experiments over, this time keeping very careful notes.
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