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Goals and Objectives.
The Human Power Generator 5000 is an alternative energy system integrated with a bicycle. Our goal is to harness and efficiently distribute power obtained from pedaling a bike.  The power is stored and distributed to a number of low-power subsystems which provide the user with an enhanced bicycle riding experience.
The features include: a USB jack for powering USB devices, including an MP3 player; an outdoor temperature sensor; a GPS module to report global positioning and velocity; and a screen to display sensor information, distance travelled, and how much power the rider is generating.  Internally, the generator charges one of two batteries, while the other battery provides power to the system.  This will be accomplished by relaying between the two batteries to ensure the system always has power.  This system must monitor battery levels and make the switching decision as efficient as possible.
The screen will be set on a timer so that its display is on long enough for the user to read, before going into standby mode.  The push of a button will turn the screen on again.  The screen will provide information to the rider such as how much power is being generated by pedaling.  This may serve as motivation for the rider.
Some of our design goals are to create as much power as possible with as little as possible.  Our design must be light and rigid to be mounted on a bike for outdoor use.  All circuit components will need to be protected from the harmful effects of weather (wind, water, sand).  The generator will be attached to the rear wheel and have a thick plastic-coated wire connected to the main box mounted between the handlebars. With this in mind the circuit housing will need to be small to not interfere with the function of the bicycle, and be aesthetically pleasing.  With these size constraints the amount of heat being generated should also be taken into account to avoid failure in any systems.

Specifications and Requirements.
Between 18 and 20 volts are required to drive the whole system.  The generator must produce, on average, as much or more power than is used to ensure that the system is sustainable over its lifespan of 5 years.  A generator will be chosen based on the observation that a bicycle rider typically rides at 70-90 rpm.  The system requires three states: on, standby, and off.  The battery can be charged by the ge0.nerator in all states.
The power supply must provide multiple DC voltages to the system: Display, Microcontroller, USB device, GPS receiver, Temperature sensor.
The microcontroller will drive the display panel in addition to controlling the power supply relays.

The system is mounted in a plastic box with room for a 2” x 2.5” display; size must not exceed Length 8” Width 4” Depth 3”.
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Figure 1.  Project block diagram

The project block diagram (Fig. 1) will be discussed in these terms:

Generator


Research
(administered by Nick)
Fastened to bicycle, produces AC power to the power supply.  Research is being done to decide if designing the generator is feasible.
Power supply 

Research
(administered by Ari)
Converts AC power from the generator and distributes DC to the system.  Given its unusual requirements, we’re figuring out how to design this power supply as efficiently as possible.  Steps up voltage and provides multiple steady voltages to other systems.  Incorporates relay system to toggle charged battery with supplied battery.

Figure 2.  Power supply block diagram


Microcontroller 

Acquired

(administered by Ethan)
Takes in temperature, GPS, and power signal, and produces output for the display system.

Display system 

Acquired

(administered by Nowook)
GPS system 

To be acquired
(administered by Ethan)
USB system 

Research

(administered by Nowook)
Temperature sensor

To be acquired
Additional interface

To be acquired
Budget.
Generator: $280

Power supply circuit: $200
Microcontroller w. Development Board: $120
LCD: $60
GPS Module: $80

USB interface: $100
Temperature sensor: $50

Packaging and interface: $200

Prototype components, wiring, etc.: $100

PCB: $150
Total project: ~$1400
Project Milestones.
September 30th, Solidify project goals and objectives
October 7th, 2009: Finish preliminary research
October 21st, 2009: Decide on micro-controller to be utilized
November 4th, 2009: Finish design of all sub-systems

November 18th, 2009:  Complete interfacing of systems to work as a whole

December 2nd, 2009: Finish any unresolved issues and order parts
December 9th, 2009: Finish documentation

December 14th, 2009: Final Documentation Due
January 13th, 2010: Test each part, re-order if necessary
February 10th, 2010: Have every system tested individually
February 24, 2010: Connect system and test/debug
March 24th, 2010: Finalize system
April 21st, 2010: Final execution
May 3rd, 2010: Last Day of School
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