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1. Visualizing flow around a body is critical to understanding and quantifying flow structure, as well as for theorizing fluid flow behavior. 

2. One type of flow visualization is called surface flow visualization, which uses a dyed fluid to observe the path traced by fluid flow around an object. 

3. Dye flow visualization involves coating the body of interest with a dye to observe flow patterns along the body’s surface. 

4. The dye is a semi-viscous mixture of fluorescent dye particles and oil. The oil helps to maintain the flow patterns on the body’s surface throughout the experiment, while the fluorescent dye lets us visualize those patterns under a UV light. 

5. If the image is taken with prolonged exposure, the dye can be used to track the path taken by a single fluid particle as it moves in the flow. As dye-marked fluid particles pass through a point or area, we can observe the line joining all of the dyed particles. This is called the streakline. 

6. In supersonic flow, these streaklines can be used to identify the point of flow separation, shock formation and movement of flow across the surface.  Now, let’s take a closer look at flow over the sphere. 

7. Attached flow appears as smooth streaklines, and the direction of the streaklines tells us the direction of flow on the surface. However, flow separation can be observed where the dye clumps up and appears as a brighter region. 

8. [bookmark: _GoBack]In supersonic flow, we can also observe the formation of shock waves on the surface of the body, like on the fins of a missile, shown by a thin bright curve. 

9. We can also use this technique to identify deformities on a surface, as evidenced by regions where the streaklines are disturbed. 

10. In this lab, we will demonstrate the dye flow visualization technique [1] using several different bodies exposed to supersonic flow. [2]
1. Use shot:   1.5.1 (Talent paints dye onto wedge model) 
2. Use shot:   1.8.1 (Streaklines illuminated with UV light) 
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. 










