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IMPROVEMENTS TO A HYBRID ALGORITHM FOR RAPID GENERATION
OF 3-D OPTIMAL LAUNCH VEHICLE ASCENT TRAJECTORIES

Diplom.De Dez 1999, 1999. Taschenbuch. Book Condition: Neu. 210x148x7 mm. This item is printed on demand -
Print on Demand Titel. Neuware - Diploma Thesis from the year 1998 in the subject Engineering - Aerospace
Technology, grade: 1,0, University of Stuttgart (LuF- und Raumfahrttechnik, Flugmechanik und Flugregelung),
language: English, abstract: Inhaltsangabe:Abstract: This thesis presents improvements to FLOAT, a hybrid
analytical/numerical algorithm for rapid generation of three dimensional, optimal launch vehicle ascent
trajectories. Improvements have been made to the terminal constraints, which are now available in a more
general form to allow for an optimal attachment point to the target orbit.The existing algorithm also has been
extended with logic that allows for vehicles with low thrust to weight ratios in the upper stage and successful
convergence of problems with path constraints for normal force and angle of attack Another major extension
made to the code is the introduction of coasting arcs. Coasting arcs are implemented using a completely
analytical solution for the prediction of states and costates as well as for the required sensitivity matrix. This
allows for a very fast and accurate calculation even with long coasting arcs. Finally, an approach for the
optimization of start and end time of coast arcs is presented.This approach was implemented and the results of
a test case compare very well with results generated with OTIS for the same case. At the end, suggestions for
future development are made. Inhaltsverzeichnis:Table of Contents: Summaryi Acknowledgementsii Contentsiii
Nomenclaturev Figuresviii Introduction1 1.Problem description3 1.1Describing the final orbit3 1.2Coordinate
frame5 1.3Dynamic system6 1.4Initial conditions7 1.5Path constraints7 1.6Performance index7 1.7Terminal
constraints8 1.8Solution method8 1.9Non-dimensionalization of the variables9 2.Solving the two-point
boundary value problem10 2.1Vacuumsolution10 2.1.1Simplified model equations10 2.1.2Optimal control for
vacuum solution11 2.1.3Thrust integrals and closed form solution for ascent in vacuum12 2.2Atmospheric
solution13 2.2.1Dynamic system and collocation variables13...
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