=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019;19(3):665-675

Multi-Disciplinary Multi-Objective Optimization of Orion
Type Re-Entry Capsule

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Ghaedamini Harouni A.R.! MSc,
Hashemi Mehne S.H.*' PhD

How to cite this article

Ghaedamini Harouni A.R, Hashemi
Mehne S.H. Multi-Disciplinary Mult-

i-Objective Optimization of Orion
Type Re-Entry Capsule. Modares
Mechanical Engineering.2019;19
(3):665-675.

!Aerospace Research Institute, Teh-
ran, Iran

Multidisciplinary shape optimization of are-entry capsule with aero-thermodynamic, trajectory,
stability, and the geometry considerations are presented in this research. The method is based
on decomposition of the underlying problem into disciplinary routines performing separated
analysis for each goal. The current research is separated into four main components, including
shape parameterization of the re-entry capsule, aero-thermodynamic analysis, re-entry
trajectory analysis, and optimization. The re-entry capsule that is studied here belongs to the
family of the Orion-like capsule and its shape is composed of three analytic surfaces, including
a spherical nose, a ring section, and a rear conical part. The objectives of the optimization are
maximizing volumetric efficiency, minimizing longitudinal stability derivative, and minimizing
the ballistic coefficient, subject to constraints on geometry, heating load, and deceleration.
Utilizing a multi-objective genetic algorithm will result in a collection of non-dominated Pareto
optimal solutions. Then, the multi-disciplinary multi-objective optimization process allows
finding a Pareto front of the best shapes. Resulting optimal solutions obviously show the
compromises among volumetric efficiency, longitudinal stability, and ballistic coefficient. In the
end, the results containing the dimension’s characteristics of the re-entry capsule is presented.
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