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Derivation of temperature distribution at the different sections of nose in order to select the material,
component, and sensitive system installation on the inside of it involves specifying the induced
aeroheating to nose surface. This parameter with surface temperature and recess due to surface ablation
must be corrected at the next time step of flight trajectory. Different methods to estimate or calculate
aeroheating were created, however, the most accurate method for this purpose is numerical solution of
fully Navier Stokes, chemical dissociation and ionization of air, mass conservation of species,
turbulence modeling, combustion modeling due to surface ablation, and nose heat transfer equations
with time marching finite volume algorithms simultaneously. Utilizing these solvers for flight trajectory
is frivoling, and requires high computational memory. Therefore, the finite difference method is used
and the governing equations are translated to curvature coordinate by mapping terms. By using this
translation, the space marching solvers can be used to solve the governing equations. Therefore, in this
research, a more accurate estimation of temperature distribution for 3-D nose of supersonic and
hypersonic vehicles was presented by using the numerical space marching solvers such as viscous shock
layers and viscous boundary layer methods. So the comprehensive code was created for this purpose.
The results of this code were validated by using the temperature telemetry results of flight tests. The
relative error of the results was less than 10 percent.
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Fig. 11 Inside and outside temperature variations of the zero degree
azimuth angle in second flight test at time and surface distance(code
output)
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Fig. 12 Inside and outside temperature variations of the 180
degree azimuth angle in second flight test at time and surface
distance(code output)
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