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Project Scope

The scope of the project is to modify an existing tri-generation system in collaborative effort with students from Universidade Federal Paraná (UFPR), Brazil.  The existing tri-generation prototype was built last year and it produces electricity, refrigeration, and heated water by recovering waste energy from an internal combustion engine.  A 16 HP liquid cooled internal combustion engine is coupled to an AC generator to produce electrical power.  A conduction circuit delivers heat from the engine’s exhaust gases to power an absorption refrigerator.  Lastly, a heat exchanger also uses energy from the engine’s exhaust gases to heat water via a spiral plate heat exchanger.  The tri-generation prototype delivers the design requirements of producing electricity, boiling water, and refrigerating a small space.  The proposed modifications will address inadequacies with the current design and also introduce additional functions for the prototype.  

One of the current issues with the existing tri-generation prototype is a constant supply of heat.  This year the design team is tasked with introducing a strategy that will interrupt the heat supply from the engine’s exhaust gases to the conduction circuit.  Currently, the conduction circuit is receiving a constant source of heat that is being supplied to the refrigeration unit and the heat exchanger.  The problem created with the constant source of heat is two fold.  The heat supplied to the ammonia in the refrigeration unit needs to be interrupted to avoid subzero temperatures in the refrigeration compartment.  Also, the constant supply of heat to the water tank mandates partially draining and refilling the water tank several times to avoid damage to the water heating unit.  The proposed modification to interrupt the constant supply of heat will be to research and install a valve and or a bypass circuit that will redirect the exhaust gases which interrupts the heat flow.  

An additional issue concerns water management with the heat exchanger and the water tank that was stated above. The spiral plate heat exchanger takes the heat from the exhaust of the engine to a twenty-gallon water reservoir tank. The water outlet of the heat exchanger reaches its maximum temperature of 95(C in only 1 hour and 45 minutes. It takes the absorption refrigerator 2 hours and 56 minutes to reach its steady-state temperature of 3(C. The water in the reservoir must be cooled or else damage could occur to the water-heating unit. During this process, the water tank must be partially emptied and refilled multiple times. The tank also can only be partially drained or else it would interrupt the heat exchanger process. All of this creates a problem. Our group is expected to find a way to improve the design such that during the time it takes the refrigerator to reach its desired steady-state temperature the tank will not have to partially drained and emptied. 

The additional functions for the tri-generation prototype are to research and introduce alternative fuels for the system and if time permits incorporate a desalinization component to the prototype. The Brazilian team will be researching ways to incorporate the current design to be able to use alternative fuels. For the desalinization, it has been suggested that the tri-generation system could be equipped with a distiller, adding to the capabilities of the existing system by allowing desalination of water. An ideal design would allow for the source water to be of any quality, including polluted or highly saline water. A distiller would expand the capabilities of the existing design. The expectation of the group for this issue is to research the practicality of installing a distiller to the existing tri-generation system. If time permits, the distiller will be fabricated.

A vital issue for the design team is to maintain communication with the students in Brazil. Both groups are expected to deliver a true collaborative effort in improving the existing prototype. In order to meet all of the expectations, communication must be maintained between the students at Brazil and FAMU/FSU. 

Over the course of the next academic school year, the FAMU/FSU and Brazilian team will be working together to improve the tri-generation system that was fabricated last year. 

Needs Assessment

The needs assessment for our senior design project is a laundry list of tasks outlined as follows:

· Become acquainted with and succeed in collaborating with our Brazilian counterparts for a productive project.

· Research and understand the existing prototype so all modifications and additions can be successfully implemented.

· Research methods for heat interruption while remaining within the confines of the budget.  

· Research methods to desalinize water with a distiller that can be incorporated into the existing prototype.

· Research alternative fuels for the prototype such as solar power, hydrogen, or ethanol.  Could the desalinization distiller also produce fuel for the unit, ie, ethanol?  

· Fix the problem of having to partially drain the water tank multiple times during the process. 

