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Let's Learn about Solar and Hydrogen Fuel Cell

By Monh Bounchaleun,

Monhb@live.com

(revised 4-30-12 by Joseph Sanford)
​​​​​​​​​​​​​​​​​
Educational Goals: To provide students with an understanding on solar powered hydrogen production, reversible fuel cell-powered small motor fan, and solar panel powered-small motor fan that encourages knowledge of hydrogen production and gives student practical hands-on experience.

Description: Students will be focusing on how electrolysis is performed via the solar panels and with the battery pack; and on how reversible fuel cell works to power a small motor fan. Emphasis should be placed on the hydrogen production process and the applications of hydrogen production.

Time: Approximately 60-90 minutes

Materials Needed

· Solar hydrogen kit

· power point: solar/hydrogen
· 2 AA batteries

· Solar hydrogen PowerPoint
Directions

Before Class: Practice with the module yourself before teaching this to the class to ensure that you know how things work or should work.  Set up the module before you start class since it requires a specific set up.

Setting up the module: There are three parts to this module: 
Part A.  Experiment 1: Electrolysis (two methods: with the solar power or the battery 


pack)

1. Solar power

1. Insert the reversible fuel cell, terminals on top, into the slot on the base. 

2. Use the small (2 x 4cm) length piece of rubber and insert a black pin into the end of it.  Place this tube into the top pin on the hydrogen side (H2). 

3. Use another small rubber tube and firmly secure it into the top input nozzle on the oxygen side. 

4. Fill the syringe with distilled water.

5. Connect the syringe to the uncapped tube from the oxygen side. Fill the reversible fuel cell until water begins to flow out of the tube. Attach a red plug into the oxygen side tube. Let this settle for 3 minutes. 

6. Attach the round cylinders to the cylinder base by pressing downward into the round slots and twisting it into place. Then add distilled water up to the “0” line. 

7. Place the inner containers into the outer cylinders. Make sure that the water is still level to the “0” line. If not, remove some water with the syringe so that the water level is at “0” line. 

8. Using the long pieces of rubber tubes, connect one end of each tube to the top nozzle of the inner cylinders. 

9. Connect the other end of the long tube on the hydrogen side to the bottom end of the black hydrogen side of the reversible fuel cell. Connect the other end of the long tube on the oxygen side to the bottom end of the red oxygen side of the reversible fuel cell.

10. Connect the reversible fuel cell to the solar panel. Connect the cable according to the colors on the back of the solar panels and the fuel cell. Make sure you have direct sunlight, not indoor light.
11. The system will now start to produce hydrogen. 

2. Using the Battery pack to perform electrolysis (in case of no sunlight)

1. Find the battery pack and make sure the power switch is in the “off” position. Use a screwdriver to open the empty battery pack and insert 2 AA batteries into the casing, then close the lid by replacing the screws onto the battery pack.

2. Connect the red plug of the battery pack to the red input jack of the reversible fuel cell. Connect the black plug of the battery pack to the black input jack of the reversible fuel cell. Make sure this connection is absolutely correct. Any other connection will permanently damage your reversible fuel cell module. 

3. Turn the battery pack on, and watch closely as water is displaced in the water tanks and small bubbles start appearing. You will notice that they appear faster than by using the solar panel, as the output power of the battery pack is higher than that of the solar panel. 
You will know the hydrogen container is full when bubbles start overflowing into the main water tank. Once hydrogen production is completed, power off the battery pack. Disconnect the red and black 
cables from the reversible fuel cell, and place the battery pack aside.

** Mentors should print out slides 4 and 5 from this webpage http://www.fuelcellstore.com/en/pc/PDF/solarhydrogenfuelcellkit.pdf.

Students will perform the electrolysis and should be able to answer those questions. 

Part B.  Reversible Fuel cell application

1. Once the hydrogen gas container is filled with hydrogen there is now a stored energy source available to power applications using the fuel cell function of the reversible fuel cell. The reversible fuel cell will act as a H2/O2 fuel cell to power small applications.

2. Take the small plastic adaptor out of its packaging. Position the small hole to the motor axis and connect the adaptor to it. Make sure the adaptor is inserted all the way onto the base of the axis (see pictures below) and that the motor can rotate freely.

3. 
Position the motor axis with the adaptor to the fan blade. Connect the fan blade to the adaptor. Make sure the fan blade is firmly secured to the adaptor. Make sure the fan blade can rotate freely.

4. Disconnect the red & black cables from the solar panel. Connect the red cable connected to the reversible fuel cell to the red female plug on the motor cable. Connect the black cable connected to the reversible fuel cell to the black female plug on the motor cable. Make sure all the connections are correct.

5. Holding the motor, you can now see the blue fan spinning quickly, consuming the hydrogen and oxygen stored in the inner gas containers

** Mentor should demonstrate how the motor is running, i.e.: the fuel cell stores the energy harvested from the diffusion of the hydrogen and oxygen atoms. 

Additional Resources

· Powerpoint: Solar/Hydrogen Kit

·  http://www.fuelcellstore.com/en/pc/PDF/solarhydrogenfuelcellkit.pdf (to engage the students further. This is the experiment paper)

· http://www.h2power.ch/pdf/user_manual_solarhydrog_en.pdf (instruction kit with pictures)

Topics to Discuss

· Solar Terms: photovoltaics, semiconductors, etc.

· How does solar power work?

· Applications of solar power

· The history of fuel cells

· Getting to know the kit: how does it work?

· Fuel cell terms: electrolysis, electrolyzers, etc.

· Diagram of the Proton Exchange Membrane

· The experiment and the Application of fuel cells

Mentor Notes

· The instruction manual will include pictures if instructions are not clear.

