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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.

ACTIVITIES -
 1/15/08 thru 3/15/08
The major work that has been completed to date on the research project includes the delivery of the vehicles to be used in the study, completion of the data acquisition system, and the development of the testing loops.
VEHICLE DELIVERY
Two e-ride EXV-2 vehicles have been delivered and one already placed into the vehicle fleet at MSU.  The vehicle has been assigned to Rob McGinn, the Environmental Health and Safety officer on campus.  Initial reports have been excellent.  They absolutely love the vehicle with the exception of 2 minor things; #1 when the vehicle is not loaded it rides a bit rough and #2 it is very quiet and pedestrians often do not hear the vehicle coming. 
CUSTOMER SURVEY

A survey was developed to try to gain information on how customers use the vehicle.  A list of customers was obtained from e-ride which served as the sample population.  The survey (Appendix A) was emailed each customer to give them an idea of the type of information we were looking for.  After they received the email, they were called and the information was gathered over the phone.
TEST LOOP
Two test loops were developed.  The first test loop represents driving on paved roads and parking lots with several starts and stops.  The second loop is a “terrain” loop that is unpaved with several small hills and inclines designed to represent “off road” applications. Test procedures for each loop have been developed and modified in an effort to remove all variability.

DATA ACQUISITION
The data acquisition system has been completed and is ready to be used to gather the required data.
GENERATOR
The first genset that was purchased from Cummins Power Generation was delivered and was being run for the required break-in period when it was discovered that there was one available that had evaporative emissions equipment already incorporated in it.  Therefore, it is being returned and at this time we are waiting for a replacement unit.  As soon as the new genset arrives break-in will begin.
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This survey comes from a group of students from Minnesota State University, Mankato.  We are currently involved in a Senior Design Project working in conjunction with e-ride® Industries.  Our senior design group is taking an e-ride® vehicle and converting it to a plug-in hybrid electric vehicle to increase the current operating range of the vehicle.  The purpose of this survey is to help us in our development of a representative test loop for testing purposes.  Your time in filling out this survey is much appreciated, and will be very beneficial to our group.  This survey will also aid e-ride® Industries in improving their vehicle to better meet customer needs.

1) What e-ride® vehicle do you currently own?

· EXV2

· EXV4

2) What loads is the vehicle experiencing during a day of typical operation (this includes occupants)?   Check all that apply.

· Transporting people

· Towing

· Transporting tools and equipment

· Other

· Light loads 0 up to 500 pounds

· Intermediate loads 501 up to 1000 pounds

· Heavy loads 1001 up to 1300 pounds

3) On average, how many hours per day is your vehicle in use?

· 1 up to 2 hours

· 3 up to 4 hours

· 5 up to 6 hours

· 7 hours or more

· Other

4) What does a typical drive cycle consist of at your facility (check all that apply)? 

· Start and stop driving

· Drive to a destination and let it sit for several hours

· Driving long distances (1 mile or more of constant driving)

· Driving short distance (less than 1 mile of constant driving)

5) What kind of terrain is the vehicle being used on (check all that apply)?

· Hills 

· Flat terrain

· Asphalt

· Gravel

· Grass

· Rough terrain (bumps, pot holes, rocks, etc.)

· Relatively smooth terrain

6) How often do you charge your vehicle?

· Every few hours

· Daily

· Every couple of days

· Weekly 

· Other

7) What kind of weather are the vehicles used in?

· Hot 

· Cold

· Rain

· Snow

· Four seasons  (year round)

Any additional comments:

Thank you for your time while filling out this survey.  Your time is much appreciated.

















































Data acquisition system mounted under the seat. 








Cummins genset shown where it will be located in completed vehicle.











