ASEN 5519

Lab 9 Assignment

This lab is a continuation of the last lab.  Last time we used impulsive maneuvers to simulate the gravity assists at Venus and Earth.  This time, we will use our knowledge of 3-D gravity assists in order to compute B-plane parameters.  Then, we’ll use STK in order to visualize the mission and make sure it works.  Use the following dates in your analysis:

Event


Julian Date
Date
Earth Injection

2447807.5
Oct. 8, 1989
Venus Swingby 
2447932.5
Feb. 10, 1990
Earth Swingby1
2448235.5
Dec. 10, 1990
Earth Swingby2
2448966
Dec. 9, 1992 12:00:00
Jupiter Arrival

2450164
Mar. 21, 1996 12:00:00

Use the following for the sun-centered velocity of the spacecraft after the first Earth gravity assist:

Vsc,sun = (-35.243813428  -0.771025088  7.29006 x 10-5) km/s

Use Lambert’s problem to find the remaining V∞ vectors (follow the instructions for Lab 8).  Then, use Rodney’s development of the 3-D gravity assist in order to compute B∙T and B∙R for the Venus and both Earth gravity assists.  For the gravity assist, see the power point handout for the proper values of k and .

Using the values for B∙T and B∙R that you found before, use STK to generate the trajectory.  Use your results for the Earth Injection to Venus Swingby in order to compute C3, declination of the outgoing asymptote, and right ascension of the outgoing asymptote (in mean ecliptic of J2000 coordinates) for the Earth injection portion of the mission.  For the initial state in Astrogator, choose Mean Ecliptic of J2000 as your coordinate system, and choose target vector outgoing asymptote for the element type.  Input your values of C3, declination and right ascension.  Use 6778 km for the radius of periapse and 0 for both velocity azimuth and true anomaly.

Using the heliocentric propagator, propagate for 20 days.  Then, insert a target segment and use an impulsive maneuver (TCM) and a propagate to periapse segment in order to target the values of B∙T and B∙R that you previously computed.  Propagate to 20 days after the Venus gravity assist.  Repeat the TCM procedure for both Earth gravity assists.

Finally, insert a propagate segment after the second gravity assist in order to propagate to Jupiter periapse. 

