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Compiling the RN dimensionless number to determine the boundary between
aerothermodynamics and radiation heating for ablative noses
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Abstract
The most complete method to calculate aerothermodynamics and radiation heating applied to the walls of
the hypersonic destructible is simultaneous solution of flow equations, chemical reaction Kinetics,
combustion model in the destructible layer, radiation models and flow turbulence. Due to the high solution
time, the users of this code do not consider it reasonable to use it for preliminary design purposes. Therefore,
the aim of this research is to compile the dimensionless number RN by using the results of CTCA code and
Buckingham's method to determine the boundary between aerothermodynamics and radiation heating in
order to reduce the solution time related to CTCA code, so that in RN smaller than 1.0, it is possible to
calculate the heating ignore radiation versus aerothermodynamics heating and disable the subroutine related
to radiation heating, and also in RN greater than 2.0, you can ignore aerothermodynamics heating versus
radiation heating and disable the subroutine related to aerothermodynamics heating. By considering these
changes on CTCA code, its solution time for a nose with a typical flight envelope reduce by 15%, the
maximum amount of error in the total heat flux compared to CTCA code is less than 2%.

Keywords: Combustion model; Hypersonic ablative noses; Aerothermodynamics heating; Radiation heating;

Flight envelope.
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