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Abstract

A numerical study was conducted to investigate the combustion phenomena of
regular start and unstart processes based on ISL’s RAMAC 30 experiments with
different diluent amounts in a ram accelerator. The initial projectile launching speed
was 1800m/s which corresponded to the superdetonative speed of the stoichiometric
H,/O, mixture diluted with 5CO, or 4CO,. In this study, it was found that neither
shock nor viscous heating was sufficient to ignite the mixture at a low speed of
1800m/s, as was found in the experiments using a steel-covered projectile. However,
we could succeed in igniting the mixtures by imposing a minimal amount of
additional heat to the combustor section and simulate the regular start and unstart
processes found in the experiments with an aluminum-covered projectile. The
numerical results matched almost exactly to the experimental results. As a result, it
was found that the regular start and unstart processes depended on the strength of gas
mixture, development of shock-induced combustion wave stabilized by the first
separation bubble, and its size and location.
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