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Problem 1.4.1 Hydrogen Production using 

Wind Energy
Introduction
	In today’s technology-driven society, consumers depend on effective and efficient electrical energy generation and distribution. Electrical energy generation is accomplished through the conversion of energy forms by the use of electromagnet induction or chemical processes. To provide reliable and cost-effective electrical energy to consumers, utility companies use and depend upon multiple methods of electrical energy generation. Current methods of electrical energy generation utilize resources such as fossil fuels, solar thermal energy, biomass, geothermal energy, nuclear energy, hydroelectric, wind, solar electric, fuel cells, and batteries.  

Consumer demand for reliable, usable, and low cost electrical energy drives utility company operations and profitability. Consumers require electrical energy in varying locations, times, and quantities depending upon application. Utility company operational considerations include customer-driven peak and off-peak energy demands and energy production process capability.  

With the introduction of fuel cells as a viable way to store and produce energy, an infrastructure for hydrogen production and storage needs to be designed and produced.  Wind power is a clean alternative energy that can fuel hydrogen production.
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Equipment 

· VEX POE kit

· Multimeter
· Aluminum Foil
· Popsicle Sticks
· White Glue
· Rubber bands
· Wood Dowels
· Plastic wrap
Procedure
Your team will design and create a windmill that will be able to supply up to 2 Volts of power to recharge a hydrogen fuel cell.  Testing will be done using a standard box fan on high and output measured with a multimeter. You will be tested on how much voltage your design will produce as well as how long it takes to charge the hydrogen fuel cell.  All design/decision information should be documented in each team members engineering notebook.  
Design Constraints

· Windmill should drive a standard geared 393 VEX motor.
· Design footprint should be no larger than one standard VEX baseplate. 
· Teams may use non-VEX parts when designing the windmill blades.
· All non-VEX parts should be temporarily connected to any VEX parts.
Documentation Deliverables (COUNTS AS TEST GRADE 100 PTS)
· Title Page: Include the title of the project, a picture of the system and team members, team member names, course title, name of your school, and the date. 

· Research Summary: Summarize your research, including all information gathered during preliminary investigation. The research summary should be less than one page.

· Design Brief: Include a description of the problem and all constraints.
· Brainstorming Sketches: Include copies or originals of your team’s (at least) five brainstorming sketches.

· Final Solution Sketch: Include copies or originals of the final design sketches.

· Modification Sketches: Include copies or originals of all modification sketches.

· Prototype: Include a description of how the final solution works.  Include any major design changes you went through and draw conclusions on how successful your design was when the project was over.
· Windmill Electrical Properties: Include wiring diagram for power generation and distribution to the fuel cell.  Include any voltage and current data you collected from your final design.
· Appendix: Include pictures of your final design, CAD model diagrams, and testing data
· References: Use MLA format to list all sources that were used to complete this activity.
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