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To the Committee of the Harvey Mudd Center for Environmental Studies,

Our team of four Harvey Mudd College students, Michael Bigelow, Vicky Luyapan, Catherine Meyers, and Jessica Riley, has been invited to work with Dr Haile-Selassie Rajamani, Professor of Engineering at Bradford University in Bradford, England, on developing several alternative energy technologies.  

Vicky and Michael will be investigating the behavior of renewable energy conversion devices used to exploit renewable energy.  Vicky will also perform a feasibility study on using solar energy for water purification.  Catherine will do a feasibility study on the design of a renewable energy powered injection molding machine for third world countries.  Jessica will construct and test a matrix converter for use in converting electricity from wind turbines and wave power devices to national grid frequency and voltage.  The entire group will collaborate on an investigation of life-cycle of renewable energy conversion devices compared with conventional exploitation from fossil fuels and nuclear energy.  The group will also perform a case study for energy consumed in bottled water to see if reducing energy consumption vital to moving towards sustainable energy economy.

We are asking for funds from the HMC Center for Environmental Studies, the Harvey S. Mudd Memorial Fund, the HMC Engineering Department, and President Strauss.  We are hoping the Center for Environmental Studies could support our effort with a $15,000 grant to provide housing and food for the team.  

Thank you for considering this Grant Proposal,

Michael Bigelow
Vicky Luyapan

Catherine Meyers

Jessica Riley

Synergy of Energy:

Developing Multiple Alternative Energy Solutions to Meet Tomorrow’s Needs

Our team of four Harvey Mudd engineering students, Michael Bigelow, Vicky Luyapan, Catherine Meyers, and Jessica Riley, advised by Dr. Tony Bright, is seeking to take part in an alternative energy research project at Bradford University for ten weeks from June 12th to August 20th.  Bradford University is located in Bradford, England, and is recognized as one of the country’s leading research institutions.  While working at the University of Bradford, our research team would be under the supervision of Dr Haile-Selassie Rajamani, Professor of Engineering.  

The proposed research work consists of specialized individual projects as well as group work on generic issues:  

Michael and Vicky will investigate the behavior of renewable energy conversion devices used to exploit renewable energy such as photovoltaic, solar thermal converters, and wind turbines.  A provisional test rig exists for the photovoltaic and solar thermal converters and a small wind turbine will be ordered for this project.  The following activities associated with the devices are to design and implement a test measurement system, to obtain performance characteristics and to simulate the results of the devices using Matlab.  Lastly, they are to compare the Matlab simulations with measured results.

Vicky will also conduct a feasibility study on using solar energy for water purification.  The study will look at the generation of electricity from photovoltaics.  The electricity is used to generate ozone that can be used for water purification.  Comparison will be made against the conventional method of utilizing ultra violet light.  This work will require good analytic and mathematical skills, design of a system, and some simulation of the process. 

Catherine will conduct a feasibility study on the design of a renewable energy powered injection molding machine for third world countries.  This investigation will include study of the energy consumption behavior of a high power plastic injection molding machine.  Various measurements will be taken from a FANUC injection molding machine, based in Bradford University’s Polymer Research Centre.  From the measurements, and with an understanding of the process, a design for a renewable energy powered injection molding machine will be proposed.  Instrumentation, testing and mathematical analysis will be required. 

Jessica will construct and test a matrix converter for use in converting electricity from wind turbines or wave power devices to national grid frequency and voltage.  Matrix converters are solid state devices that have several advantages over conventional voltage source inverters.  This research will require the design of the switching signals using FPGA, and the design of the test rig based on a Matrix converter power module.  Measurements of voltages and currents will be made to work out energy efficiency. 

Lastly, the team will collaborate together and undergo a critical investigation of the life-cycle of the renewable energy conversion devices compared with conventional exploitation from fossil fuels and nuclear energy.  Environmental aspects will be particularly considered.  India and China are both developing at a rate to soon match consumption patterns in the west.  Will renewable energy sources be the solution for them?  Both photovoltaics and solar thermal technologies will be studied.  In addition, a case study examining the energy consumed in providing bottled water will be undertaken to see if reducing energy consumption is a vital part of moving towards a sustainable energy economy.  

The project will allow each of the team members to work in an area of engineering that utilizes their particular expertise and interests.  This project is a unique opportunity to research new technologies and explore more efficient applications of existing methods.  The team will be gaining invaluable first hand knowledge of the engineering that goes into research, and a working knowledge of several types of alternative energy technologies.  

Europe experiences economic strain caused by high energy and oil prices.  As a result, the Europeans have launched many nation and European Union wide efforts to develop alternative energy technologies.  The Europeans possess a strong, collective interest in these technologies.  The project at Bradford University will provide the team with a unique opportunity to study a wide range of renewable energy technologies, ranging from wind turbines to thermal radiators and photovoltaics.  In addition, the team will assist in advancing renewable energy research that the university will investigate in the future.  Again, because many of these technologies are still under development, the team has the unique opportunity to work with several alternative energy solutions.  

Despite the wide range of skills required, this project is feasible in a ten week time frame.  Bradford University is a well respected research institution with world class facilities and faculty.  Dr Haile-Selassie Rajamani is an expert in alternative energy, and as mentioned above, there is a need for his research in the field.  Of the four rising seniors that make up the team, three are expected to graduate from Harvey Mudd College with honors, and each member of the team will have completed upper division electives in her/his field of interest by the beginning of the project.  With Dr. Tony Bright, known for leading many great Harvey Mudd Clinic teams, as the team’s advisor, this project will be, without question, a success.  

The project’s total budget is estimated at approximately $24,000 for the entire team of four students to perform an estimated 1400 hours of research.  We are asking the HMC center for $15,000 of this amount.  Three team members working for the full 10 weeks, and one team member to work 5 weeks.  This split team situation is unavoidable given the study abroad plans of one of the team members.  We have received $5,000 from the Harvy S. Mudd Memorial Fund to assist in funding this research project.  Together, the Harvey S. Mudd Memorial Fund and the Center for Environmental Research will help fund the team’s housing, food, and transportation expenses for the ten week research period.  We are also contacting the Harvey Mudd Engineering Department, Jon Strauss, President of Harvey Mudd College, as well as several off campus groups interested in alternative energy for additional funding.  Attached is a full budget of itemized expenses.  

Professor Rajamani’s lab at Bradford University will handle all expenses involved in the laboratory research and testing.  This includes materials, computer hardware and software for the test rig, safety equipment, and any other supplies needed in the laboratory.  The team will be fully briefed and supervised by Professor Rajamani for the duration of the project.  

We are aware that the lack of sufficient funds may hinder our current plans.  We have devised several possible alterations that will be implemented if necessary.  First, the duration of the project may be condensed to 5 weeks instead of 10.  Second, we are willing to make cuts to an already strict budget to reduce any of our expenses such as bus passes or rent.  Lastly, should our budget problems prove too difficult to surmount, a member of the team will unfortunately be chosen to not participate in this project.  Since we will receive funds from other sources, our team must use each grant according to that grant’s original purpose.  While we have made contingencies should the worst happen, we do not anticipate having to change any of our plans.  We anticipate receiving the full $24,000 in funding.  We will return from this experience having successfully designed and operated several alternative energy technologies, and proven their feasibility.  

Budget:

	Expenses
	cost (U. S.  dollars)
	notes

	Housing
	8,000
	800/week

	Food
	3,600
	100 per person per week

	Transportation in country
	3,680
	460/rail pass/month  4 passes  2 months

	Airfare
	4,400
	4 x 1100 per round trip ticket

	Miscellaneous
	4,000
	 

	expenses
	
	

	 
	 
	 

	Total
	23,680
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