       Junior Saltire Prize Awards 2012 – Primary Competition Brief
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P5 to P7 year pupils are asked to design and build a simple wave powered generator to operate from a floating platform or from a beam placed across the Test Tank.   
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Suggested topics for research and development include:

· Floating and sinking – testing buoyancy of materials, shapes etc

· Wave motion – how is energy transferred

· Making a platform – how to keep it stable

· Making electricity with a coil and magnet – how can you increase the output voltage

· Using a motor/dynamo to produce electricity

· How to use the waves to move the magnet relative to the coil

· Can the waves be used to turn the turbine on a dynamo

· Ideas from internet research – see links below

· Testing your own designs

· Practical considerations when developing/using marine energy devices

Other considerations:

· Where would the device be positioned (near-shore, off-shore, deep-water)?

· How would it be maintained and serviced?

· What effect could it have on the environment, wildlife, other sea users etc?

· What makes your device a good idea? 

Useful Weblinks

European Marine Energy Centre - http://www.emec.org.uk/ 

Useful factsheets including wave energy - http://www.hi-energy.org.uk/Education/Primary-School-Factsheets.htm
Electromagnetism - http://www.practicalphysics.org/go/Topic_7.html?topic_id=7 

Waves - http://www.practicalphysics.org/go/Topic_1.html?topic_id=1
Model Wave machine - http://www.nationalstemcentre.org.uk/elibrary/resource/2096/wave-machine 

Water waves - http://www.practicalphysics.org/go/Experiment_97.html?topic_id=1&collection_id=11 

Experiments with ripple tanks - http://www.practicalphysics.org/go/Collection_1.html?topic_id=1&collection_id=1 

Wave energy devices -
 http://ocsenergy.anl.gov/guide/wave/index.cfm 

       
 http://vega.org.uk/video/programme/310
 http://www.creative-science.org.uk/wavegen.html
 http://www.creative-science.org.uk/gensimple1.html
Electromagnetic Induction - http://www.nationalstemcentre.org.uk/elibrary/resource/4100/electromagnetic-induction
Alternative Energy (including waves)

http://webarchive.nationalarchives.gov.uk/+/http://www.berr.gov.uk/files/file23329.pdf 

Wave energy poster - http://www.wavec.org/client/files/Wave_EN3_gd.jpg 

The Test Tank for the final

The University of Strathclyde Department of Naval Architecture and Marine Engineering will take responsibility for testing the devices at the ‘Finals’.
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The device must be transportable inside a box with maximum dimensions 550mm x 550mm x 550mm..
The width of the assembled device should not exceed 500mm.

The weight of the box and its contents should not exceed 10 Kilos

The device may operate from its own floating platform or from a beam placed across the tank.  The device may be tethered to the sides of the tank.
Tank dimensions are:  20m (l) x 1.5m (w) x 0.8m (d).  Water depth is typically 0.6m.

There is a rail over the tank edge – the top of it is 0.89m above the bottom of the tank.

It is anticipated that the test tank controls will be set to give a wave height of about 50-100mm and frequencies of 0.7/0.9/1.1Hz.  This will give wavelengths in the tank of about 1.25-3m.

Details of the judging process will be issued before the finals.

Support for Schools
Young Engineers and Science Clubs Scotland will liaise with the University of Strathclyde, EMEC and STEMScotland in order to maximise the provision of STEM Ambassador support for schools registering to take part in the Junior Saltire Prize Awards Competition.
Timetable:

By 31 January 2012
Teachers register team(s) by submitting registration forms (one for each team) to: jsaward@sds.co.uk
By 29 February 2012 
Submit design blueprint including a description of the device, materials to be used and a diagram of how it will operate.  This can be in Microsoft Word, PowerPoint or Adobe PDF format.  Digital photos of the material will be acceptable provided the resolution is high enough to read the material at A4 sheet size. A grant of £50 will be given to the first 50 teams submitting design blueprints (max one grant per primary school).

By 30 April 2012: 

Teams should submit evidence of finished model with an updated description of the device, materials used and a note of how it operates  Again, this can be in Microsoft Word, PowerPoint or Adobe PDF format and should include photographs of finished model.  Please submit no more than 4 A4 sheets in addition to no more than 4 pictures of the model.

During May 2012:
A shortlist of 3 finalist primary schools will be notified.

Thursday 7th June 2012:  All finalists will be invited to the Dept of Naval Architecture and Marine Engineering at the University of Strathclyde where the electrical output of devices will be tested in a wave tank (pictured).  (NB travel will be reimbursed and overnight accommodation provided if required).
Friday 8th June 2012:

Final judging for all finalists will take place at SCDI’s Celebration of Engineering and Science event.  
Judging Criteria

Judging will cover technical aspects of the wave powered generator as well as evidence of liaison with external agencies, eg secondary school, STEM Ambassadors etc, environmental considerations, the quality of your teamwork and communication skills.


Note:  Teachers must always complete a risk assessment when carrying out practical work.  Care is needed when water is being used and additional precautions must be taken later in the activity when electricity is being generated.


