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 Teacher notes
The background notes give information about the UK scientists who first discovered solar tornadoes.   The tornadoes’ speed was calculated by measuring the Doppler Effect; the light from the side coming towards the Earth is blue shifted and the side going away is red shifted.   This can be demonstrated by whirling a piece of bendy pipe around your head.   The sound waves are shifted to a higher note as the tube comes towards the students and to a lower note when it is going away from them.
At KS3 the aim of this investigation is to gain experience of measuring speeds.   The circular movement of water adds an unusual challenge.   Students can calculate both speed and rotational period.
[image: image2.png]


A good way to introduce the lesson is to create a pop bottle tornado by gluing together two, litre plastic bottles. 
The main experiment is measuring spin speeds in washing up bowl tornadoes.
If you drill a hole in the bottom of a round washing up bowl and let the water run out the water will usually soon start spinning, if it doesn’t you can swirl the water to get it going. The speed of the water can be gauged by timing bits of orange pith.
As the spinning water gets closer to the centre it will circulate faster.  This can be modelled by a student sitting on a swivel chair and pull their legs in.
To get good quantitative results of the differential rotation in a vortex the speeds need to be measured at the same time.   This can be achieved by having several orange bits in the vortex and videoing the experiment from above.   A white, plastic ruler can be laid on the bottom of the bowl to measure the radius.  Teachers can tape a trial experiment and use the result if there are problems in the lesson.   

For KS4 investigations an input variable which gives the opportunity to use higher level scientific knowledge is required.   As the water runs out of the bowl it is loosing gravitational potential energy and turning it into kinetic energy.  Therefore the faster the water runs out the higher the energy transfer and it can be predicted that the water will spin faster.   This can be achieved by having bowls with different sized holes.   The energy can be calculated by half of the height of water lost multiplied by the weight of the water. The experiment gives lots of opportunity to design out other variables.
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