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EDITORIAL

Using a genetic algorithm and particle swarm, an aerothermal assessment mechanism of two-dimensional hypersonic
cutting edge geometries was carried out. Comparisons to simulations of the compressible Navier-Stokes problems performed in
OpenFOAM were used to test the accuracy of a simplistic example and a decreased order statistical simulation. The calculated
surface tension and laminar radiative heating rates were evaluated in particular. High L/D (lift-to-drag) ratio Un high edges are
incorporated into hypersonic bodies to reduce drag. Sharp leading edges, on the other hand, are constrained by manufacturing
processes and severe turbulent warming loads at high Mach numbers. Because stagnation-point flow heating has a negative
correlation with both the squared of the local body radius at the static pressure, it is well established that enhancing the bluntness
of the sharp end can minimise lamina convection warming. Nevertheless, developers of high-speed flight vehicles are concerned
that blunt leading edge impacts may have a negative effect on the driver's engine characteristics. The detachable bow shock
caused by the jagged cutting edge increases vehicle drag. As a result, the geometry of the finite leading edge has a big impact on
promote events efficiency.

Furthermore, the stream-wise total pressure is determined by the geometry of the blunt sharp end, which might have an
undesirable effect on the stacking sequence layer's stability. A laminar boundary layer arrangement can lead to a significant
significantly reduce the costs in overall drag or heat. Logarithmic curves and Bezier Curves have been used in studies of finite leading
edge designs. These experiments show that by modifying the leading edge, convection warming and/or drag can be decreased.
Both Mach and Reynolds numbers modifications have little effect on the optimised forms. In principle, numerical modelling of
the compressible Navier-Stokes equation using Computational Fluid Dynamics (CFD) is the most reliable and accurate method
of investigating a high-speed flow issue. Relying on a peak laminar heat flux, a simpler model (modified Newton's technique with
Kays laminar heating) and a lowest expected model (HyPE2D) were utilised to optimise the two-dimensional leading edge shape at
Mach 10. Comparisons to completely supersonic two-dimensional Navier calculations using OpenFOAM's rhoCentralFoam solver
were used to evaluate each quality of the results. The HyPE2D-optimized shape resulted in a 17.7% reduction in peak heat flow
and an 8.67% reduction in drag forces. The optimal geometry method was used to determine the sensitivity of modest changes
in geometry to the resulting heat flux penalty. It was discovered that even for very tiny changes in the lead outer diameter, a
considerable heat flow penalty (5%) can happen.
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