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1. The wing is the primary lift-generating apparatus in an airplane, and its geometry is key to its performance. 

2. First, recall that lift is an aerodynamic force that is generated by a pressure differential between the top and bottom surfaces. The total lift is proportional to the surface area of the wing.    

3. Thus, a higher surface area results in increased lift. Lift is also effected by the geometry of the wing cross section, called an airfoil.

4. Recall that the chord line of the airfoil connects the leading and trailing edges. Another property, called the camber, describes the asymmetry between the two surfaces. The majority of wings have positive camber, meaning that they are convex. As with surface area, increased camber results in increased lift.

5. Since wind speed is relatively slow during take-off and landing, surface area and camber are increased by deploying devices on the wings leading and trailing edges in order to generate sufficient lift. 

6. The device at the leading edge of the airfoil is called a slat, while the device at the trailing edge is called a flap. Slats and flaps can move into or out of the wings as needed. 

7. While deployment of the slats and flaps increase lift, they also increase the drag force on the aircraft, which acts in reverse to lift.

8. We can quantify both of these forces by calculating the lift coefficient and drag coefficient as shown, where “L” and “D” are lift and drag respectively. Rho-infinity and V-infinity are the free stream density and velocity, while “S” is the reference area of the wing. 

9. Now, lift is a force that can be said to act at the center of pressure on a wing. However, as the angle of attack changes, this location moves forward or aft. So instead, we refer to the aerodynamic center of the wing when discussing forces.  

10. The aerodynamic center of the wing is the location where the pitch moment coefficient is effectively unchanged by varied angle of attack. 

11. The dimensionless pitch moment coefficient is calculated as shown, where “M-c-over-four” is the amount of torque produced at the aerodynamic center of the wing, called the pitch moment. In our demonstration, we measure the pitch moment at a quarter chord, which is close to the aerodynamic center of the wing. 

12. In this experiment, we will study a Clark Y-14 airfoil with a simple flat and slat [1] at various angles of attack. [2] We will then analyze lift, drag and pitch moment to determine performance characteristics at each configuration. [3] 
1. Use shot: 1.1.3 (Close-up of wing with flap and slats)
2. Use shot: 1.3.1 (Talent adjusts angle of attack with inclinometer)
3. Use shot: 1.8.2 (Talent adjusts configuration to deploy slat and flap)
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. 










