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     This memo will include the research plan that our team have created for the semester. We have talked through this and have found what would be the most important parts to research independently. 
What is the real problem?
     This project involves the retrofit of a 3 wheel recumbent bicycle to provide electric power assist so that a bicyclist can still pedal up steep hills with power assist even with marginal heart function.
     Indeed, we must design the 3-weel bicycle to by these goals. First, the range of a fully charged system should be 10 miles assuming level road. Second, the rider can pedal at the same time as the power assist is on. Third, the bicycle must have two levels of assist: assist to climb the hill, and assist for maintain a speed in flat road. Fourth, the maximum weight is 225 lbs. fifthly, the bicycle must have a regenerative braking system. Sixth, the bicycle must have Instrumentation and display for speed in miles/hour, miles remaining before recommended. Seventh, the bicycle should be water resistant to rain and snow.
     Finally, we have four major elements we resected about it, Motor, frame, controls system, and Implementation of the entire system. Then we will pick the best and fit options from all these four elements. 
Current Technologies
      One of the current technologies that are being used is E-Bikes. There are a variety of different E-Bike types. Some provide pedal assistance and some can provide power without pedaling. These bikes consist of a motor, torque sensor, controller, and battery. There are also mechanical engine bikes as well. A throttle will be controlling how much fuel will enter the engine. The accelerometer will determine the speed and control the output from the engine depending on what is applied. There are a couple different fuel types that are currently being used on bikes. They are suing propane, gas, and isobutene. Propane and gas are the most common that are being used. The mechanical engines are typically heavier and louder than the electric engines. 
What technology/parts may be needed
     The first item is the motor. The group decide to choose a hub motor because we can place is on front or in the back of the bike, and it will have enough energy to make the bike run well. Then battery. We need the batteries to get make enough energy to the motor. So, it will give enough energy to the user. The sensor is important to make the bike work automatically when the bike is going up hill. Also, the group may need some help from the mechanical field. Such as, construction the motors, and the bike frame. As well as, installation the brakes. The rest of work would be on the electrical field. Such as, connecting the sensor. In addition, the group may need some programming kits, to make the sensor and the motor work in perfect way. 
     We will use this research to aid us in the completion of the project. We will each research the different things and relay this information to our client. 
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