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1. Military jet fighters fly at incredible speeds that exceed the speed of sound, called supersonic speeds.

2. When describing supersonic speeds, we use Mach number to gauge that speed relative to the speed of sound. At a Mach number is equal to one, meaning that the aircrafts speed is equal to the speed of sound, we call the speed transonic.  Above Mach one, the objects speed is termed supersonic. 

3. Above a Mach number of 0.3, the compressibility effects of air must be considered, because at these high speeds, air has significant density changes. These density changes induce the formation of shock waves and expansion fans around the moving body. 

4. A shock wave is an extremely thin propagating disturbance, where abrupt changes in flow properties, like pressure, temperature and density, occur.  

5. An expansion fan consists of an infinite number of waves, and is caused when supersonic flow turns around a convex corner.  The pressure, density and temperature decrease continuously across the expansion fan, while the velocity increases. 

6. Since the density of air changes significantly within the shock wave and expansion fans, they can be visualized using a density-based flow visualization technique called Schlieren imaging.  

7. [bookmark: _GoBack]The Schlieren method relies on the refractive index, which is the ratio of a lights velocity in a vacuum to its velocity within a specific medium. The refractive index of a medium is proportional to density, thus, as the density of air changes in the shock wave and expansion fan, so does the refractive index. Tk2: added “the” and “a”

8. In Schlieren imaging, a collimated light source shines on the body, and the variation in refractive index distorts the light beam.  

9. In order to visualize the deflection, a knife edge is placed at the focal plane of the transmitted light; thus, blocking some of the deflected light and enhancing the contrast of the projected image on screen.  

10. This results in an image of high and low light intensity, which maps the areas of high and low air density, thus enabling us to visualize the shock waves and expansion fans. 

11. In this experiment, we will demonstrate the use of a Schlieren imaging system [1] to visualize the shock waves and expansion fans formed by Mach 2 air flow over a cone. [2] 
1. Use shot: 1.1.1 (Talent approaches wind tunnel that has Schlieren setup)  
2. Use shot: 1.1.2 (Talent holds cone model and shows it to camera) and 1.2.2. (Talent secures cone model inside of wind tunnel test section)
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. 










