JSST

Joumal of Space Soence & Technobogy

Multidisciplinary Optimization for
Configuration of a Reentry Capsule

d
T 10.30699/jsst.2019.86093 Vol. 12/ Issue. 4/ 2019 ( No. 41)

Resear ch Paper

Considering Uncertainty

A.R. Ghaedamini Harouni! and S.H. Hashemi M ehneh?

pp. 1-17

1. Aerospace Research Institute, Ministry of Science Research and Technology, Tehran, Iran

" hmehne@ari.ac.ir

The robust multi-disciplinary, multi-objective shape optimization of re-entry capsule
with aero-thermodynamic, trajectory, stability, and the geometry considerations are
presented in this paper. The results of maximizing the volumetric efficiency of the
capsules while minimizing the ballistic coefficient and the longitudinal stability derivative
with considering uncertainties are discussed in presence of some constraints on geometry,
heating load, and load factor. To reduce the time and cost of robust optimization, the
Adaptive Monte Carlo Smulation technique is used which decreases the number of
required evaluations within the robust optimization process. Utilizing the constrained
multi-objective genetic algorithm will result in a collection of robust optimal solutions.
The results show that the performance of obtained robust optimal configurationsisin a
way that the considered constraints aren’t violated with 99.8% of confidence level evenin
the presence of uncertainties.
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56. Convergence Criterion
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