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5.1 simulation set up
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Abstract

In aircraft and rocket engines, fuel and oxidizer are injected as liquid
jets and become atomized. The jet atomization is important since it
strongly influences combustion efficiency and combustion instability.
However, atomization of liquid jet is a physical phenomenon which is
too complex to understand through the experiment alone. The
state-of-the-art numerical methods can provide additional information
about the complex jet atomization problem.

Most jet spray and atomization simulations are done with Eulerian
approach which has inherent disadvantage in representing jet breakups
and droplets. A more phenomenologically natural method which is
based on the full Lagrangian particles called SPH is used in this work.

We develop the SPH code and perform validations that confirm the
suitability of our SPH method for simulating liquid jet atomization
problem. After that, we conduct the simulation about liquid-liquid swirl
coaxial injector which is one of the famous liquid rocket injector. All

results are compared with real experiment about the injector.

Keywords : Liquid-liquid swirl coaxial injector, Atomization, SPH,

Particle method, Numerical simulation

Student Number : 2011-20695
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