Generation of electricity 
Research the effect of wind speed on wind turbines. 
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“Research” doesn’t necessarily mean “investigate”. Having said that, it would be a shame not to if you could.

None of the methods here actually measure wind speed. They measure either the angular velocity of the rotors, or the speed of the rotor tip. Obviously, we’ll be avoiding the term “angular velocity” at N4.

Method 1

Allow the blades to pass through a light gate connected to a timer that has been set up as for a single mask.
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Method 2

Mark one of the turbine blades with a large dot. Video the turbine. Include a shot of a voltmeter in the picture. We used an air track blower to create our wind.

Either take single clips for various “steady” voltages, or take one long clip made up of several sections, each showing periods of different speeds. The speed should be reasonably constant over each period.

Open the clip using QuickTime rather than MediaPlayer. We’ll see why in a moment. This can be done by right-clicking on the clip, selecting Open with and choosing QuickTime Player (see right).
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The reason that we chose QuickTime is that if you pause a video clip you can step through it frame by frame using the arrow keys.
At the bottom right of the QuickTime window is a timer. The smallest unit of time is the second. Pupils can follow the marked blade frame by frame, counting the number of complete revolutions in, say, 5 seconds. They can use this as the “speed” or can convert it to rpm.
Method 3
Video the turbine as above. Copy the video to your computer.
Launch the Tracker application. Go to Video, choose Import and navigate to your video.
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Click the axes tool :

Drag the axes to the centre of the turbine as shown right. 
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 button. Choose Point Mass.
Use the controls below to move to a point in the video where the turbine is rotating with a steady speed (look at the voltmeter).

[image: image2.png]1




[image: image7.png]



Choose a point on the blade you marked, for example the tip of the rotor. Move your mouse to this point, hold down shift and then click.

A mark should appear on the screen, the video should advance one frame and a point will be plotted on the graph.

Follow the blade, shift-clicking on the same point each time.

It is easy to tell from the graph when one revolution has passed. Pupils can find the time for, say, five revolutions.

There are other more sophisticated forms of analysis you can carry out using Tracker but they are probably not appropriate for N4.
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