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Abstract

In propulsion systems, to ensure a suitable thrust, the selection of the pair fuel/oxidizer is of utmost
importance. Combination of propellant influences the characteristics of the chemical reaction process,
the fuel vaporization speed, the ignition temperature, the volatility of hot gases. After the propellant,
a suitable injector design is important, which allows better use of the propellant mixture, and thus
achieve better engine performance and less combustion instability. This study evaluated the radial injector
data, compared with those for other types of injectors, orifice-plate and swirl. Combustion behavior was
analyzed by reactive molecular dynamics simulations. It was analyzed how each contributes to the engine’s
performance, by using solid fuel-based paraffin and oxygen gas in the gas phase (GOx), constituting a
hybrid propellant. For orifice plate and swirl injectors, the specific impulse values were higher at higher
test pressures. However, for the radial injector, the Isp was increased to the test pressure up to 25 bar.
All injectors yielded good operation and met the goal of injecting oxidizer flow efficiently. The RMD
simulation was able to show the behavior of paraffin during decomposition and combustion, as well as
explain the pressure effects on the system by the gaseous molecules generation.



