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Needs Assessment

This project requires that a 1974 Electric VW Beetle be optimized so that it can be driven around town or on the highway. Tasks that need to be completed are to get the car to go up a 15 degree incline at the speed of 20 miles per hour, obtain a high speed of 70 miles per hour, and to have an average mobility mileage of 50 miles. The client has also mentioned some secondary tasks that may need to be completed. These tasks consist of moving the charging cord, provide protection of the electrical equipment, exchange the charger for a better more upgraded version, and finally rewiring the electrical system to withstand additional equipment needed for the future.


During the entire designing process the group will be evaluating which tasks are a necessity to the project and the tasks that are not. The group will have to do research on other vehicles that are similar to the VW bug so that it can be optimized and ideas may be combined to reach our final goal. The research and information that is gained will be turned in through out the fall and spring semester. Presentations of the group’s progress will also be expected and at the end of each semester and will be presented to a group that will evaluate the work done.  


The final goal of the project is to satisfy the VW bug client, and that includes achieving all of the primary tasks that the client assigned to us as well as achieving goals that the client specified as optional. As a result, the group has to make the VW electric bug fully functional that will be able to go up a 15 degree hill at speed of 20 miles per hour, have an average range of 50 miles and reach a speed of 70 miles per hour. 

Project Scope

· Problem statement:
The demand for electric cars is rising with gas prices and will increase further in the feature, therefore some people are converting their cars to run on electricity but sometimes electricity doesn’t meet the standards of a regular car that runs on gasoline. Therefore, the 1974 bug needs to be optimized because it’s not very efficient and runs out of charge quickly, struggles going over hills, and has a low top speed. 

· Justification/Background:

The 1974 Electric Beetle owner and contact is Andrew Park, and the car will be used to travel around town and even highways. As far as existing solutions for the 1974 Beetle would be upgrading the 72V system to 96V by adding or replacing batteries.
·  Objective: 

A 1974 Electric VW Beetle needs to be optimized for power, top speed, and rebalancing the weight to improve handling and performance. It must be achieved by the end of the 2008 spring semester.

· Methodology
First of all, each member of the group is going to do an extensive research in order to become more familiar with electric cars and find the outcomes of similar projects done. Then group members are going to brainstorm and make sure that each others ideas and visions are understood. Afterwards, the car is going to be tested to become more familiar with its capabilities and the needs to give the car more power. Finally, we will build or buy any desired parts in addition to testing the car and making modifications as required.  

· Expected Results
The electric beetle is expected to be efficient and able to meet the following conditions:-
1. The car will need to go up a 15 degree hill at 20 miles per hour for more than 30 seconds.

To achieve this, the electric power system of the VW Beetle will need to be modified to handle the load of going up the hill at a speed of 20 miles per hour for more than 30 seconds. Batteries may need to be added or capacitors may be required. The weight distribution of the car will also need to be modified so that the entire weight load is not in the rear of the car.

2. Attain a top speed of 70 miles per hour.

Battery power or motor power will need to be added, while keeping in mind that the more power components the car have then the greater the weight which is a factor. Also, the top speed of the car is currently 45 miles per hour.

3. Get an average range of 50 miles.

To accomplish this, the group will need to understand how to modify the electrical equipment to get the best use of their power. By getting the highest efficiency from the batteries the VW beetle current range will be extended. Moreover, the car currently goes 30 miles before it needs to be charged.

4. Redistribution of the weight

This will be a main requirement for the project as there is unused equipment on the vehicle now. By taking off the unused equipment and associated appurtenances the cars weight will be lowered and clear space for electrical equipment to be relocated. The batteries are currently located where the back seat used to be and they are too much weight centralized over the rear axle. Therefore, a new housing for the batteries needs to be held as well as new locations to optimize what little space is available.

5. Removal of rust from the vehicle

As of now the vehicle has an abundance of rust on the interior and exterior. Therefore, the rust needs to be taken care of or it will slow destroy the car making it useless over time. The group needs to get in contact with someone who knows more about vehicles and can evaluate how bad the rust is.
6. Protection of the electrical components from the environment

The current system is in the engine compartment and is not housed well. There are air vents in the hatch door and there is no protection from underneath. Since this car is electric it is advised to try and create a better housing so that nothing is damaged from rain or things don’t deteriorate from moisture problems. For that reason, the components need to be protected to last there life time and at the current level they will not.

7. Rewire the charge cable to exit and feed through the gas fuel door.

The need of rewiring the charge cable is important because currently it is just hanging in the engine compartment and is not housed very well. Therefore, the wiring to the location of the fuel door is desired and also the need to come up with a way for the cable to extract and retract is also desired.

8. Reconfiguration of battery charger to a “smart” charger as provided by Rob Mattthies
The current charger that is in place will need to be reconfigured so that it does not over charge the batteries and prevent an “early death.” A manual has been ordered by the VW bug sponsor that will help aid in the reconfiguration of the charger.

9. Troubleshooting the headlight system

Some rewiring needs to be done and maybe a new type of lighting will be researched to help reduce the voltage draw from the batteries.

10. Solar panel charging system (Optional)

Currently the car can only be recharged by plugging it in to an outlet. The client is hoping to find a way to recharge the car using solar power when a plug is not available.

11. Air conditioner unit installation (Optional)

There is not current means of air conditioning in the car and the client has considered adding a unit. One of the problems is having the AC on and having that not affect the overall speed or range of the vehicle.

12. Ceramic heater unit installation (Optional)

There is not current means of heating in the car and the client has considered adding a unit. One of the problems is having the ceramic heating unit on and having that not affect the overall speed or range of the vehicle.

13. Fan system for the converter (Optional)
The converter generates a significant amount of heat. In order to keep the converter from over heating the client has mentioned placing a fan to cool the system.
14. Battery pack heating system (Optional)

The car does not use a heating system for the batteries as of now. The heating system is used to keep the batteries warm when it is cold outside. If the temperature of the batteries gets low the batteries are not as reliable as ones that are at warmer temperatures. 
· Constraints
The projects performance will be limited due to some constraints. First of all, the budget is limited to $1000 which is really low to what is expected for the fact that the car has rust everywhere and the whole bottom floor might need to be replaced, in addition parts and batteries are needed in order to give the car more power. Second of all, time is limited until the end of spring 2008 which is not enough time if the secondary objectives assigned by the sponsor are going to be included. Finally, the groups experience is limited in regards of electrical wiring, circuits and batteries. 
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