Michelle Chartier


1) A unique name for the narrative: “H 2 the O”

2) A list of materials required:

· Micro-hydro template sheet which could be downloaded: http://www.re-energy.ca/t-i_waterbuild-2.shtml
· 4L plastic jug (vinegar or windshield washer fluid jug)
· 10 plastic spoons (white)
· 1 black plastic spoon or marker to color a white one black
· Enameled magnet wire (100m)
· Cardboard ( 22com by 30cm)
· 6mm wooden dowel
· 4 ceramic or rare earth magnets (18 mm or larger)
· Clear vinyl tubing (6 cm long)
· 4 brass paper fasteners
· Glue gun
· Utility knife
· Scissors
· Electric tape
· 10 cm nail
· White glue
· Pencil sharpener
· Permanent felt tip marker
· Magnetic compass
· Wire cutters
· Gloves
· Safety glasses

Please note that a template could be retrieved from: http://www.re-energy.ca/pdf/microhydro_template.pdf  to aid in the construction of the hydroelectric generator.
3) Safety precautions:


Hot glue guns can cause burns. Be sure glue guns are warmed up only when needed, and unplugged immediately after. Hot glue can stick to skin and clothing and harm a child. Utility knives can be hazardous. Expose only as much blade as you need to cut material, and fully retract the blade when it’s not your turn. Depending on the students the teacher or a teacher assistant can be assigned to use the utility know rather than the students. This could work for the glue gun as well. 
4) Where it fits in the Manitoba Middle Years Curriculum:

General learning outcomes:
8-3-01Use appropriate vocabulary related to their investigations of fluids.
8-3-02 Distinguish between fluids and non-fluids.

8-3-03 Explore and compare the viscosity of various liquids

8-3-04 Identify products in which viscosity is an important property, and evaluate different brands of the same product, using the design process.

8-3-06 Measure, calculate, and compare densities of solids, and liquids, and gases

8-3-14 Use the design process to construct a prototype that uses a pneumatic or hydraulic system to perform a given task.

8-0-4E Demonstrate work habits that ensure personal safety and the safety of others and consideration for the environment

8-0-5D Use conversions among the commonly used SI units

8-0-5F Record, compile and display observations and data using appropriate format
8-0-6B Interpret patterns and trends in data, and infer and explain relationships

8-0-8G Discuss societal, environmental, and economic impacts of scientific and technological endeavors (local and global impact)
8-0-9E Be sensitive and responsible in maintaining a balance between the needs of humans and sustainable environment

8-0-9FConsider the cause and effects relationships of actions and decisions

5) Reasoning as to why I chose this topic:

The reason why I have chosen to do such a complex experiment is because I believe that the preservation of our planet is becoming an important issue for all mankind and I do think that students should understand this at a young age.  I also think this is a great experiment because it has so much relevance to the student’s everyday lives. In the future I believe that water and wind power will be the main source all over the world.
6) The Narrative:

“H 2 the O” 

   
For Jo and Kim, watching the movie ‘Mosquito Coast’ was a life changing experience. They wanted to be just like the main actor Harrison Ford and live a totally self-sufficient life. They knew it would take time convincing their two daughters who love everything about the city life.  As Jo biked home from work he scanned the area around him in disgust… all the traffic, one person per vehicle, the liter, the pollution and the waste. 


For Jo and Kim, living in Winnipeg is hectic. Not only is it busy but wasteful and complicated. Jo is afraid of this inefficient, uneconomical and careless planet which he is raising his children in. For Jo and Kim’s daughters, Chelsea and Candace, those characteristics described seem to be the daily norm. Their daughters have no respect for their environmental surroundings. They are oblivious to the fact that our planet is in trouble and we as humans over consume and waste. 
 
By chance, Jo sees an ad in the daily paper that offers the opportunity to live in and renovate an old cottage near the Falls of Aikens Lake. Aikens Lake is a little remote area north east of Winnipeg. This is offered during the summer and the purpose is to help families experience life other than in the city.  
 
After a lot of arguments Jo was able to convince Chelsea and Candace to move to the Atakaki National Park to renovate that cottage near Aikens Lake falls. He believes this will benefit the whole family. A month later their house was on the market and sold. Chelsea and Candace were not convinced of this decision. Moving to Aikens Lake for the summer meant that the girls had to leave their cars, blow dryers, their coffee machines to name a few and every other little electric tool they think they cannot survive without. Jo and Kim want them to bring the absolute minimum. 
 
 “Dad, are you serious” screams Chelsea. “Have you gone crazy, you have a lot of money, why do we have to live like we are poor? I don’t get the point of moving to this silly cottage in the middle of nowhere” exclaims Candace. “Yeah, what the heck are we going to do there? All we have is a ridiculous little flowing stream” shouts Chelsea. “Wash our clothes in it?” Candace stammered in a sarcastic tone of voice. “Ha ha” the girls laugh. “Well” says Jo. “That is exactly it!”

 
Jo figured that there was no better time than now to tell his girls what exactly his plans are. He explains that they will be self-sufficient meaning they will provide for their own needs without help from others. Through this experience Jo would like the girls to learn about being wasteful and efficient. “Chelsea” says her father in a calming voice “how are you able to blow dry your hair every morning, with your stereo cranked as well as well as the curling iron plugged in, and Candace how can you watch television with the lights on, while Chelsea performs her morning routine?” 

 
The girls didn’t seem to understand much about electricity. The only answer they could come up with was “well you obviously pay the power bill therefore we can use as much electricity as we wish”.
 
Jo, the engineer with a science background, took his girl to the lab where he had the opportunity to talk about electricity with them. Unaware of what the girls know Jo begins by discussing the fact that we are surrounded by hundreds of appliances that use electricity to work. He continues by attaching his mini hydroelectric generator, he built using plastic spoons, to a voltage meter than put the generator under the tap and asked Candace to turn the tap on to medium pressure. He explains to the girls that this electrical generator uses water and magnets to create the electrons to flow through the conductor which is the coils of wire. That is called a current of electricity in the coils of wire. The amount of power depends on how many electrons are in motion. The voltage meter will determine the amount of power the turbine is creating. 
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http://www.re-energy.ca/t-i_waterbuild-1.shtml#test_it
 
Both of the girls could not believe their eyes. “Wow, how in the world does water give you power?” asked Candace in astonishment. 

 
Their dad went to explain that things that make electricity need some form of mechanical energy to get things started. Mechanical energy spins the generator to make the electricity. In this case, the mechanical energy comes from the pressure of the flowing water from the tap. The generator, in this case, is the turbine Jo created from the cork and the plastic spoons.  Because the source of the power generated is from water, Jo explains that this process is hydroelectricity.

“I still don’t get it dad, how does running water to make something spin give us power?” asks Chelsea.                 

 
Jo goes on to explain that the turbine will spin continuously as long as there is water pressure to push it. The spinning turbine is connected to a mini electrical generator. This generator is technically called an alternator because the electrons move back and forth in the wire rather than flowing in one direction as they do for a battery. Draw a diagram on the board.  
 
Chelsea and Candace finally realize that their father will use the pressure from the flowing stream to create their own electricity at the cottage but they still have lots of questions:
· What variables in hydroelectricity could you change to get more electricity from it? The water pressure, the material of the plastic spoons, the type of liquid creating the turbine to spin, using a rubber cork rather than cork itself
 
Manipulate the turbine by putting one colored spoon among the white ones, changing the plastic spoons from other materials as well as using different forms of liquid.  
 
To determine the above get the students to complete the following charts. 
	Water Pressure
	Turbine rotations
	Power according to the voltage meter

	Low
	
	

	Medium
	
	

	High
	
	


	Turbine material
	Turbine rotations
	Power according to the voltage meter

	Plastic Spoons
	
	

	Metal
	
	

	Aluminum
	
	


	Liquid Type
	Turbine rotations
	Power according to the voltage meter

	Water
	
	

	Sand
	
	

	Olive Oil
	
	


Students can draw a conclusion based on their findings…..
 
In addition, Jo feels it is important for Chelsea and Candace to understand the voltage meter and how exactly it determines the amount of power their mini hydroelectric turbine is creating. So he introduces them this formula. 
 
POWER= CURRENT x VOLTAGE (Turn the dial on the voltage meter to current, than to voltage and multiply them to get power).
 (This calculation can be done using the voltage meter where the units can be found.  In middle years you should not go into depth with this formula).
 
From this experience Chelsea and Candace have learned that renewable resources such as water and wind create electricity. After living at their cottage for months they became acquainted with the place as well as with the advantages of being self sufficient. They will no longer take our planets energy or the environment for granted. 

Summary Questions according to Blooms Taxonomy:

 1) Give the definition of hydroelectricity, turbine, renewable energy, power, current, voltage.
2) Draw a basic diagram representing a mini hydroelectric generator. Use words to assist in explaining the diagram.
3) Give another example of a renewable energy that could create electricity and draw a picture to support your answer

4) Do you think people should pay special attention to how much energy they use in a day? Why?

5) What problems could you run into in setting up and running a hydroelectric system in a rural area, in the city? 

6) How would you have felt if you were Candace or Chelsea?

In addition…

· This experiment may seem difficult but it is very simple. You have to be very structured and organized.

· The teacher should be well educated in the background of the power of moving water, early water power and large scale power hydro prior to beginning this experiment.

· They should easy into the experiment and discuss electricity.

· Prior to beginning ask the students if they have ever heard of the term hydroelectricity and renewable energy?

· It is also a good idea to discuss the different ways in which we get power that harms or planet such as coal mines. 

· Depending on the amount of time given, this experiment can be done as a visual or the time could be taken during the lessons for each student to create their own hydroelectric turbine.
· To save time I would build the stator, the rotor and the shaft for each group in advance. Prior to letting the students commence building their turbine they would have to understand the purpose of each part. This could all be written on the board and written down in the students note books. 

· The students would build the turbine, the housing and do the final assembly.

· This could be a difficult experiment therefore it will have to be taken slowly and the teaching must be open to all sort of questions.

· This experiment can be retrieved at:

http://www.re-energy.ca/t-i_waterbuild-2.shtml
this website has prepared me in every way to teach the students about this form of electricity. 
