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Aim and Objectives

The study aims to develop numerical analysis of the dynamics and
combustion of aluminium droplet with oxide cap to improve the current
understanding and modelling capabilities of the complex internal flows in
the combustion chambers of SRMs.
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Modelling and Simulation
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Computational procedure
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* Forced convection

» Growth of oxide cap

» Variable transport properties
* Reaction mechanism

 Unstructured mesh
 High resolution schemes
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Geometry and Mesh
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Flow Regimes
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Droplet Radius
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Metal and Oxide Fractions
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Droplet Evolution
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Temperature and Species
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Flow In Channel
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Particle Diameter
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Particle Trajectories
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Conclusions

The flowfield over aluminium droplet with oxide cap has been computed.
Effects of the convective stream show that a symmetry hypothesis usually
used in many models is not suitable.

Further work is needed to understand various phenomena not clearly
identified including the part of oxide formed on the propellant surface, the
droplet size under which a transition from diffusion-limited to kinetically-
controlled burning occurs, the effects of turbulence and acoustic-related
Instabilities on droplet combustion.
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