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BACKGROUND
This is a two year project funded by a grant from the Minnesota Department of Commerce for hybrid development.  The purpose of this project is to transform an electric vehicle from e-ride Industries to a plug-in hybrid electric vehicle by integrating a genset from Cummins Power Generation.  The transformation from an electric vehicle to a hybrid will be beneficial in that it will have a greater operating range than an electric vehicle while keeping emissions lower than a conventional automobile.

SUMMARY
The first year of the project has been completed and we are currently editing the first year final report and getting the next group of students up to speed with the work completed to date.  Previous work focused on the development of a data acquisition system to measure the vehicle’s operating parameters relating to power consumption and efficiency, collection of data sets on a variety of operating conditions, the integration of a genset into the vehicle and finally the conversion of the fuel system to E85.  I

TEST LOOPS
Three test loops have been developed.  Figure 1 represents a “terrain” loop is an unpaved with several small hills and inclines designed to represent “off road” applications. Figure 2, represents driving on paved roads and parking lots with several starts and stops. The final loop is “hills” loop that measures the performance of the vehicle on steep inclines.   Test procedures for each loop were developed and modified in an effort to remove all variability.
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Figure 2
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DATA ACQUISITION
The data from each type of driving condition was collected and analyzed.  The data gave us a relatively good idea of the power consumption of the vehicle under the three different conditions.  Currently the data from the testing this summer is being used to develop a “driving schedule” that will be created on our vehicle chassis dynamometer showed in Figure 4.  The vehicle will be driven on the dynamometer under the same conditions as the flat loop and during operation data on energy consumption will be collected. This will allow testing to be performed with much less variations caused by weather and traffic conditions.  

BATTERY SIZE REDUCTION and OPTOMIZATION
The data collected during this testing will be combined with the data from the genset testing and vehicle use survey to make recommendations on the type and size of the battery pack.  The goal is to reduce the size of the battery pack to bring down the cost and weight of the vehicle. 
The reduction in battery capacity will be accomplished by the following three strategies.  The first will be the development of a photovoltaic solar charging array will be designed and constructed for the vehicle.  The survey results from last year indicated that a large portion of the vehicles are used for short point-to-point travel in a limited geographic area.  There are large portions of time that the vehicle is not being driven.  However, during those times of no operation it is not located in the same spot.  Therefore, the solar charging array will be incorporated into the vehicle.

The second factor that will allow reduced battery reduction is replacing the current lead acid batteries with advanced battery chemistries that could include NiMH or Lithium Ion.  The type of battery has not been identified at this point in time.

The final way the battery size will be reduced is the automated control of the genset that was added to the vehicle last year.  Currently the genset is turned on manually.  However, the testing to be done on the vehicle in the lab will give us information on the best time to charge the batteries for longevity and energy efficiency.
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