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   Phenomena Explored — Solar Panels!
   Try this! (5 minutes)
     1. 
       Check out the calculators on your desk.
     2. 
       Check out the back of the calculator. Do you see a place to insert
       batteries?
     3. 
       Press the power button.
     4. 
       How does this calculator function without the use of batteries??
   What’s going on?
   Y ou've probably seen calculators with solar cells -- devices
   that never need batteries and in some cases don't even have an off
   button. As long as there's enough light, they seem to work forever.
   You may have also seen larger solar panels, perhaps on emergency road
   signs, call boxes, buoys and even in parking lots to power the lights.
   Although these larger panels aren't as common as solar-powered
   calculators, they're out there and not that hard to spot if you know
   where to look. In fact, photovoltaics -- which were once used almost
   exclusively in space, powering satellites' electrical systems as far
   back as 1958 -- are being used more and more in less exotic ways. The
   technology continues to pop up in new devices all the time, from
   sunglasses to electric vehicle charging stations.
   .
   -
   
   Solar Powered Calculator
   Image from:
   http://science.howstuffworks.com/environmental/energy/solar-cell.htm
   Solar Car
   Image from: http://sunwindsolar.com/
   Now try this! (30 minutes)
     1. 
       Open the solar powered car energy kit.
     2. 
       Find the building instructions and build your solar car. Be sure
       to place close attention when you are adding the wheels and gears
       to the solar car.
     3. 
       After building the solar car, use a flashlight or sunlight to make
       the solar car move. Ask your teacher if you have permission to go
       outside.
     4. 
       How do solar panels generate and story energy for everyday
       consumer consumption?
   What’s going on?
   When sun reaches the solar panel, the following chain of events
   happens that create energy: (1) photons bombard and penetrate the
   cell, (2) they activate electrons, knocking them loose in both silicon
   layer, (3) Some electrons in the bottom layer sling-shot to the top of
   the cell, (4) these electrons flow into metal contacts as electricity,
   moving into a circuit throughout a 60-cell module, and (5) electrons
   flow back into the cell via a solid contact layer at the bottom,
   creating a closed loop of circuit.
   H
   ow the PV cell works
   Image from: http://www.geoliving.co.uk/solar/photovoltaic-cells
   Relation to ASSIST
   
   Ways to Harvest Energy
   Image from: http://rtcmagazine.com/articles/view/101631
   The solar car experiment helps students to understand how solar panels
   harvest energy. The sun is the most abundant renewable resources that
   is available to us on earth. The ASSIST Center’s main goal is to
   research ways to harvest energy. Specifically, research is being
   conducted to gather information about ways to harvest energy to enable
   a device to become self-powered from the human body. This solar car
   lesson is important because it introduces students to the basics of
   harvesting energy through solar panels. It encourages students to
   begin to learning about the ways that photons and electrons interact
   to create and story energy.
   Learning Objectives
   -------------------
     1. 
       Participants will understand the solar panels are the primary way
       in which we harvest energy.
     2. 
       Participants will understand how solar panels are built and
       generate energy.
   Materials
   ---------
   
   Notes to the presenter
   ----------------------
   Before doing this activity, please do the following:
     * 
       Make sure that all pieces are included for solar car kits
     * 
       Put pieces in bins or plastic bags to ensure kits are complete
     * 
       Label solar car pieces per bag to ensure that parts to do not
       become mixed up
   Tips: Build the solar car before you present this lesson to the
   students. This will allow you to determine any questions or concerns
   the students may have while building the solar car.
   SAFETY: You will be connecting wires, gears and wooden pieces. When
   you are building, be sure to read the directions to ensure that you do
   not get shocked or cut by wires, gears or wooden pieces.
   Related educational resources
   -----------------------------
   For further research:
     * 
       Teach Engineering Curriculum K-12 Teachers: Solar Power-
       http://tinyurl.com/o7jcexl
     * 
       Funnel the Sun -
       http://www.solarweek.org/cms/LinkClick.aspx?fileticket=Jw4ASorVsZ0%3d&tabid=166
     * 
       Solar Pizza Box -
       http://www.solarweek.org/cms/LinkClick.aspx?fileticket=QbLW2Z5JSdw%3d&tabid=166
     * 
       Shoebox Solar Water Heater - http://tinyurl.com/q99gcaf
   Credits and rights
   ------------------
   Ursela Garvin Jones, ASSIST Center at North Carolina State University.
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