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1. In aerodynamics testing, wind tunnels are invaluable to determining the aerodynamic properties of various objects and scaled aircraft. 

2. Wind tunnel data is generated by applying a controlled flow of air to a testing model, which is mounted inside the test section.  The testing model typically has similar geometry but at a smaller scale as compared to the real object.

3. In order to ensure usefulness of the data generated in wind tunnel tests, we must ensure dynamic similarity between the wind tunnel flow-field and the actual flow-field over the real object. 

4. To maintain dynamic similarity, the Reynolds number of the wind tunnel experiment must be the same as the Reynolds number of the flow phenomenon being tested.  

5. However, experiments performed in wind tunnels or in free-air – even with the same test Reynolds number – can provide different results due to effects of free stream turbulence inside the wind tunnel test section. These differences may be perceived as a higher “effective Reynolds number” for the wind tunnel. 

6. So how do we correlate testing in the wind tunnel to free-air experiments? We can estimate the intensity of the free-stream turbulence in the wind tunnel using a well-defined object with known flow behavior, like a sphere. This method is called the turbulence sphere method. 

7. The turbulence sphere method relies on the well-studied condition called the sphere drag crisis. The sphere drag crisis describes the phenomenon where the drag coefficient of a sphere suddenly drops as the Reynolds number reaches a critical value. 

8. When the flow reaches the critical Reynolds number, the boundary layer transitions from laminar to turbulent very close to the leading edge of the sphere. This transition, as compared to flow at a low Reynolds number, causes delayed flow separation and a thinner turbulent wake, and thus decreased drag.  

9. Therefore, we can measure the drag coefficient of a sphere at a range of test Reynolds numbers to determine the critical Reynolds number. This enables us to determine the turbulence factor, which correlates the test Reynolds number to the effective Reynolds number. 
 
10. In this experiment, we will demonstrate the turbulence sphere method using a wind tunnel [1] and several different turbulence spheres with built in pressure taps. [2] 
1. Use shot:  1.1.1, 1.1.2. (Talent walks into lab and approaches wind tunnel, talent picks up turbulence sphere and holds it)  
2. Use shot:  1.1.3 (Talent points to pressure taps on sphere)
Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 
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