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Abstract

Because of irrational behavior of the load contours applied to aerospace structures, mapping
the output contours of fluid software at text file asinput file for structural software with respect
to requirements of it is most accurate method to analysis and design of aerospace structures.
The most applicable of design's software of those, are Fluent and Abacus, therefor in this
research, the FACL algorithm, to create of the comprehensive input file of Abacus, is
introduced by mapping of the output contours of fluent software. Induced aerodynamic -heating
on the surface of the supersonic and hypersonic vehicles is one of the principal parameters of
their design in aerodynamic, structural, and other terms, and because of the deviation of it and
surface temperature from empirical results due to steady state of solution and unspooling of
shock layer chemical reactions at Fluent software, the temperature result files of CTCA
software which written by these researchersis combined with the aerodynamic pressure results
of Fluent during the flight trgjectory, and the input file to structural automotive analysis by
Abacus is created. Designing the attachment structure of ceramic ray dome of the vehicles
which equipped to aradar seeker, using the FACL algorithm is essential. The flight test results
of a typical vehicle equipped to ceramic ray dome and the structural analysis results of a
controller wing of a typical vehicle show, to design and structural analysis of aerospace
structures during flight trajectory, the FACL agorithm results is very accurate in comparison
with other methods.

To create the temperature simulator, the finite difference method is used, and governing partial
difference equations are trandated to curvature coordinate by mapping terms. With this
trandlation, the space marching solvers are used to solve the partial difference equations. The
requirements of selection space marching solver are: 1. Parabolizing flow equation on the nose
body. 2. No propagation of data to flow upstream from downstream. The combination of
viscous shock layer at body nose and similarity of viscous boundary layer at stagnation point
methods are passing the mentioned requirements. On the other hand, shock layer chemical
process such as dissociation, ionization of air and surface ablation are reducing the aero heating,
and these factors are changing the body geometry, flow grid, and concentration of species at
shock layer mixture. Therefore, in this research, the more accurate estimation of temperature
contours for 3-D nose of supersonic and hypersonic vehicles is presented by numerical space
marching solution such as viscous shock layers and viscous boundary layer methods, so that,
the effects of shock layer chemical process, geometry changes and changing at concentration
of mixture species are spotted.



