ASEN 5519

Final Project

NASA has decided to send a mission to the Jupiter moon Europa in order to gain evidence of life on the moon, given the large amount of water present.  They’ve asked you to come up with a preliminary design for the interplanetary portion of the mission.  It has been suggested that, given the success of the Galileo interplanetary mission design, a VEEGA (Venus-Earth-Earth Gravity Assist) trajectory be used.  NASA has provided a launch window of TBD.  You must insert into a parking orbit around Jupiter with a period of 230 days and radius of closest approach of 300,000 km.  Use your knowledge of the Galileo mission and interplanetary mission design to design a suitable trajectory, and then use STK in order to visualize the trajectory.  Your write-up should be brief and contain the following:

· Produce Porkchop plots of Earth-Venus, Venus-Earth, and Earth-Jupiter opportunities that correspond to the given launch window (use the Galileo mission as a guide to approximate dates for each planet encounter).  Assume that in between the Venus-Earth and Earth-Jupiter segments there is a 2-year Earth-Earth trajectory.

· Using these plots, determine a reasonable subset of planet encounter dates, and use Lambert’s problem to determine sets of dates (i.e. Earth launch, VGA, EGA 1, EGA 2, and Jupiter arrival) that work from a V∞ standpoint.

· Determine a method for computing the V∞ vectors for the Earth-Earth 2-year transfer (Rodney and I will be giving a presentation on this).

· Use the V∞’s that you computed in order to determine which sets of dates would work for all of the gravity assists (VGA, EGA 1, and EGA 2).

· Pick an optimal case, and explain why you feel it’s optimal.

· For the optimal case:

· Give V∞’s, planet positions, and planet velocities for each segment.

· Give satellite energy and orbit elements (a, e, i, , ) with respect to the sun for each segment.

· Give the launch energy and arrival V∞ at Jupiter.  Compare these with a Hohmann transfer assuming coplanar, circular orbits.

· Give the magnitude of the Jupiter orbit insertion burn (JOI V), and the magnitude of the B vector.

· Put the mission into STK and produce the following information:

· Earth eclipse times and duration (?).

· Plots of position and velocity magnitude with respect to the Earth and Sun for the entire mission.

· Find the energy and orbit elements (with respect to the sun) at the mid point of each segment of the mission, and compare them with the values you computed above.

· Pictures of the trajectory (one zoomed in on the Earth-Venus-Earth-Earth portion, and another showing then entire trajectory).

· Use one TCM per segment in order to target B-plane parameters that you computed for each swingby and the Jupiter arrival.  Give the V vectors for each TCM, and when they occurred.

