Vacuum Solar Collector
Experiments with Energy 1.17
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How does the experiment set up work as a solar collector? 


What experiment gives the most efficient heating up of the water?


Can you set up the solar collector so the water circulates, perhaps with the help of an aquarium pump? How much can you get the temperature of the water to rise? 


How much energy is transformed to the water per minute?


Does it help to insulate the back of the glass tube or put aluminium foil on it?


Fill the tube with CO2. If you do not have any CO2 you can collect smoke from a burning match in the tube. Repeat the experiment from numbers 2-4. What happens? Compare with the exercises on the greenhouse effect.





Do your own experiments and make observations.





Do the experiment as shown in the illustration. Suck the air from the large tube and fasten the rubber tube with a tube clip. 


Place the tube in the sun or under the heating lamp.


Fill water into the glass tube; note the temperature and the time.


Allow the experiment to stand in the light and make note of temperature and time.


Remove the vacuum and repeat the experiment from numbers 2-4 with air inside the tube instead.


Repeat numbers 4 and 5, this time putting insulation on the backside of the glass tube. 


Can you explain why the experiments give different results?





Experiment:





Large test tube 25 – 35 mm closed in one end with a cork stop. 


1 cork with two holes


12 – 14 mm metal tube for one of the holes


Smaller glass tube for the other hole with a rubber tube


Thermometer, preferably one that fits into glass tube


Tube clip


Silver paper, black paper


Stand with holders


Heating lamp if needed





You need the following:





Solar collectors can be constructed in many ways and they therefore make use of different principles. 





Here we will experiment with a solar collector where the heat-absorbing surface will be insulated giving less heat loss.








Background Information:
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