Project:  GPS Satellite Constellation
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Your team has been tasked to design the mission parameters to place a GPS satellite in orbit.  Several other teams have been tasked with the same mission.  The team that has the best mission plan will be selected for the contract to build and launch the GPS satellite.  

The Global Positioning System (GPS) is the only fully functional Global Navigation Satellite System (GNSS). Utilizing a constellation of at least 24 medium Earth orbit satellites that transmit precise microwave signals, the system enables a GPS receiver to determine its location, speed/direction, and time.

GPS has become a widely used aid to navigation worldwide, and a useful tool for map-making, land surveying, commerce, and scientific uses. GPS also provides a precise time reference used in many applications including scientific study of earthquakes, and synchronization of telecommunications networks. Your satellite will be a GPS Block 2R satellite and there is more information available at:  http://www.astronautix.com/craft/gpsock2r.htm
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To launch a satellite, we put it on top of a large rocket contain​ing lots of rocket fuel and fire it upward. At first the huge ship moves quite slowly, but the speed increases rapidly. When the "first-stage" portion of the rocket has exhausted its fuel and is empty, it is discarded and falls back to Earth. By discarding an empty rocket stage we decrease the amount of mass that must be accelerated to even higher speeds. There may be several stages that operate for a while and then are discarded before the spacecraft has ris​en above most of Earth's atmosphere (about 50 km, say, above the Earth), and has acquired a stable orbit around the earth. 
The GPS satellite will be launched aboard a DELTA 2 Launch vehicle.  More information about the DELTA 2 is available at:

http://en.wikipedia.org/wiki/Delta_II

Once the satellite payload reaches a geosynchronous orbit, it separates from the rocket booster and remains in a stable orbit.  
Your goal is to launch the satellite as inexpensively as possible.  This means using the least amount of fuel possible.  Factors that would certainly influence the fuel consumption include the location of the launch site, the direction and trajectory of the launch and the mass of the payload.  Additionally, you must calculate the height of a geosynchronous orbit and the appropriate orbital velocity for the satellite to remain stable. 
The best mission profile will be judged based on the following formula:

SCORE = Fuel Consumed in kg * 100 + mission time in seconds/100.

The lowest scoring mission will be selected as the NASA contractor for this project. 

The following are required for your mission profile:

1.  Working computational model of the GPS Launch mission.

· visual representation of the satellite launching from the earth to earth orbit, achieving separation and leaving earth orbit traveling to the moon and entering lunar orbit.

· output of fuel consumed during each thrust and total time elapsed from leaving earth orbit until reaching lunar orbit.

2.  10 minute powerpoint presentation about your mission design, explaining the internal details of your model.
