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1. A boundary layer is a thin flow region immediately adjacent to the surface of a solid body in a flow field. 

2. The region of flow outside of the boundary layer, called the free stream region, has a constant velocity.  However, within the boundary layer, there is velocity gradient due to friction at the surface.

3. The boundary layer typically undergoes several stages.  First, the laminar boundary state, followed by the transition state, and finally the turbulent boundary layer state, which involves irregular flow and fluctuations like mixing or eddying. 

4. The boundary layer is the basis for the calculation of skin friction drag on aircraft. Skin friction drag is created within the boundary layer, and is due to the viscous shear stress exerted on the surface. 

5. Skin friction drag is proportional to fluid density and the local velocity gradient on the surface in the normal direction. Skin friction drag is present on the entire surface, so it becomes significant for large areas, such as an airplane wing. 

6. Additionally, skin friction drag is higher in turbulent flow since the fluid particles interact with the surface at high momentum. 

7. One way to measure turbulent boundary layer properties is using hot wire anemometry, which is based on two principles related to the cooling effect of flow on a heated wire. 

8. According to the first principle, when a fluid flows over a hot surface, the convective heat coefficient changes, which results in changes in the surface temperature. 

9. The second principle is Joules law, which states that an electrical conductors heat dissipation is proportional to the square of the electric potential applied to the conductor. 

10. We can use the two principles to correlate the velocity of fluid flow surrounding a heated metallic wire probe by measuring the electrical potential that has to be applied in order to maintain constant current, and therefore constant temperature of the wire.

11. Any cooling is caused by fluid flow around the wire.  Thus, the change in the potential is a function of the heat transfer coefficient, and by extension is a function of velocity. 

12. In this experiment, we will demonstrate the use of a CTA setup to measure [1] the turbulent boundary layer over a flat plate.  [2] 
1. Use shot:  3.1.1 (Talent sets up hotwire probe in wind tunnel)
2. Use shot:  3.1.2 (Talent lowers probe to the base of the wind tunnel)
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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