Lesson No:
3
Subject(s):
Solar Cars

Topic:

Power Output
Duration:
1 hour
Aims(s)   
To extend the students’ understanding of voltage and current in relation to the photovoltaic modules to include determining the power output of the modules and the difference in resistance of an Ohmic Resistor and the motor.
Assessment and Evaluation

Data in workbooks, including questions answered.
Group work involvement and group abilities.
	Time
	Procedure
	Management/ Organisation/

Resources

	15 minutes
5 minutes

30 minutes

10 minutes
	Tuning in

· Introduction to voltage and current – chalk and talk.
· recommend waterwheel analogy – height = voltage, no. of buckets = current (see below)

· Voltage is energy of each charge supplied to a “resistor” / motor.

· Current is amount of charge that is fed to the resistor.

· How much is fed depends directly on the resistor and how much energy it needs.

· Since Voltage is constant from a specific cell (e.g. 9V battery), the current changes depending on the resistor.
· Introduce power.
· Power is how much energy is used by a device (resistor or motor etc) over a certain time.
· Therefore P = VI
Procedural steps

· Workbook Part C
· Read through as a group Part C.

· Ensure all students understand expectations.

· Students to pair up and begin.

· One student to collect materials.
· Students to pack up materials when completed.
Wrapping up and review

· Discussion

· Students feedback on what they found and discuss variations in student results.

· Discuss practicalities of using solar power in terms of area required to power a city.
Extension activities
· Class – Determine power outputs of modules in series.

· Home –Begin project whereby students create a poem or song to explain the relationship between V, I & P.

	Students seated.  Chalk and talk.

Select students to read through requirements.

Ensure students are working effectively.

Probe students’ results.


	Teachers’ resources 
	Students’ resources

	DMMs with leads, PV modules, small electric motors, resistors, rulers, white board markers.

	Calculators, solar workbooks, pens, pencils, rulers.


Power

How does a solar panel create power?  Let’s look at a mechanical example to illustrate the main ideas. For example, imagine a water wheel, like this:
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This doesn’t look very much like a solar panel and motor, but we’ll see that in many ways they are alike.  In this example, people have to climb stairs to carry buckets of water up a hill, and then pour the water into a trough. The water flows down over a water-wheel, which has buckets attached to it that catch the water. The weight of the water in the buckets is what makes the wheel spin. Now, we can use the power of the spinning wheel to run a machine, like the big fan in the picture. 
For the water-wheel, the power coming out depends on two things: 
1) How high the water falls, and 
2) How much water (how many buckets) is poured over the wheel

In fact, the power you get is: 
Power = Height x Amount of water

The larger the height of the wheel, the more power we get, and the more buckets of water we pour over the wheel, the more power we get. 
Now let’s think about the solar panel and the motor.  Imagine that the electrons are buckets of water, the wires are like the troughs, and the electric motor is the water wheel. In the solar panel, the sun’s energy is used to move the electrons up an electric “hill” inside the solar panel, then they are poured down through the motor. So, if we drew the picture again for the solar panel, it would look like this:
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In the solar panel, a very similar equation for power is true as for the water wheel. But instead of height, we have what is called voltage , and instead of buckets of water, we have electric current (or the number of electrons flowing through the motor). 
The power coming out of the solar panel is the product of the voltage and the number of electrons flowing (the current):

Power = Voltage x Current

