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Memo


To:        AEROMAG Corporation

From:    Lakota CAET Team

CC:        Lexington Bartlett, David Sears

Date:      1/22/02

Re:         Status Report

AEROMAG Corporation of Prescott Valley, AZ requires a working model of a Lakota Compressed Air Energy Turbine (CAET).  The Lakota is an existing wind turbine, which will be retrofitted to power an air compressor. Lakota CAET is the integration of an air compressor and the existing Lakota wind turbine.  Lakota CAET will facilitate compressed air as a source of energy for a variety of applications.  

The design and implementation of Lakota CAET will address several issues.  A mechanical link will be required to join the shaft output of the turbine with the mechanical input of a compressor.  The compressor selected must be capable of producing compressed air over a wide range of turbine speeds.  Lakota CAET will maximize the use of existing components to facilitate rapid and cost effective production.  When the Lakota CAET project is completed, a working prototype capable of generating and storing compressed air will allow for the testing and optimization of Lakota CAET for different applications.  Other deliverables that will be submitted to AEROMAG Corporation upon completion will consist of`detailed drawings in AutoCAD R14 of Lakota CAET, performance data of all bench tested compressors, along with performance data of the Lakota CAET prototype.  All of the above stated deliverables were originally proposed at the onset of the project, none of which have been amended over the course of the semester.   

Team Lakota CAET is simultaneously pursuing several phases of the CAET project.  We have completed the preliminary compressor selection phase and now are in the process of soliciting vendors for compressor samples.  These samples will be bench tested to further assess performance characteristics so that a final compressor can be selected. 

Our main goal over Christmas break was to talk with vendors so that we could gather performance data on various compressors, as well as acquire samples needed for bench testing.  However, this was not as easy as previously thought.  Most of the compressor vendors contacted were not around during the break.  This made it difficult for the team to get the information needed to refine the list of compressors that fit project needs.  Companies seem to be willing to donate samples for testing, but are requiring extra time to approve and locate donations.

The purpose of the bench testing phase of our project is to verify performance data supplied by the vendors of compressors considered for final selection.  The data that is needed from these tests are compressed air outputs over time for each compressor, as well as detailed torque vs. RPM curves.  Team CAET has come up with designs for measuring RPM and compressed air output that appear to be sound.  Initially the team thought that gathering torque data would be relatively simple.  However, after further inquiry this does not appear to be the case.  Members of the team are currently performing a state of the art research to try and find inexpensive ways of extracting torque data from mechanically driven devices.  The project schedule has been amended to allocate extra time needed to perform this research.  See Appendix B for preliminary bench testing diagrams.        

There has been one design philosophy change implemented to Lakota CAET.  Originally it was thought that the best way to pass compressed air through the yaw assembly was to implement a swivel union that would allow air to pass through the yaw while allowing free rotation.  However, all of the swivel unions that were found could not be load bearing and the team was not able to implement a swivel union without it being a load bearing member.  Because of this problem, the team decided to redesign the yaw assembly so that it could pass air without a swivel union.  Initial experiments showed that the existing bearings would not be adequate to make the yaw airtight.  The team has found a variety of seals that will allow the yaw to pass air at adequate pressures.  The team is currently researching these seals to find which one will require the least amount of redesign to the yaw.  This redesign will also cut the overall cost of the prototype, while keeping the overall design philosophy of minimizing the redesign of existing parts.  Time has been allotted in the revised schedule to research seals for the yaw.

Overall, the project is progressing satisfactorily.  However, there are certain aspects of the project that need immediate attention to assure that they are completed on schedule.  These aspects are highlighted in red in the revised project schedule, which can be found in Appendix A. The revised schedule has been color coded to convey different phases of the project.  Tasks that are finished are in blue.  Tasks that are presently on schedule are in black, while tasks needing immediate attention are in red.  To help ensure that the Lakota CAET project is completed by May 11, 2002 we have been logging time for each member of the Lakota CAET Team.  The time sheets for each member of the Lakota CAET Team can be found in Appendix C.

