THEORY OF NEO’s AERODYNAMIC HEATING USING MOLECULAR COLLISION ANALYSIS

Dr. Karthik shastril, Akash G M1.
1. R.\V. College of engineering, Bengaluru - 560059

: INTRODUCTION 1 ( METHODS(contd.) 1 ( RESULTS 1 ( RESULTS 1 ( CONCLUSION )
Molecular collision analysis is one of the niche area N » 2 Simulation was performed for with NS model and By using disintegration equations of cosmic bodies after | | A Theoretical model was derived to predict the
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To obtain more accurate solutions of aerodynamic - s e _ Is shown below: for coefficient of drag, the classical equations are aerodynamic heating is rigorously derived from
heating at hypersonic speeds unsteady naiver stokes = 23,,,6, exp (— ZkBTc) —i5 Vel C( KnTe ") converted into statistical equation by substituting values molecular collision analysis and compared with NS
equations are widely used. However to date the precise _ _ _ R of V In the prior equation. model where the theoretical model has presented more
computation of the heat transfer between flow and a The frequency in which the gas atoms collide head on I e nems ] Primary equations: accurate values of the process of aerodynamic heating
selected object is till difficult to achieve. In order to find | |Wwith the front wall of the moving cube Is expressed as: 5000]  —e— Theoretical model 1 and it is well verified with NEMD simulations.
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the values the intrinsic mechanism and accurate gr =knvs = 4000- j — = ==+ gsina Disintegration equations of the cosmic body equations
prediction of aerodynamic heating Is required. The Considering a static cupe the energy transferring per 2 : t were took as per the assumptions made by the prior
Important well known nanoscale effects are velocity slip time can be considered as the heat flux flowing from the = . ] dM 1 Cyp AV’ paper and were converted to molecular level i.e.,
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account and the assumptions is made that during 3 o) &—o—%— OO0 OO @ ysine with respect to it’s environment.
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