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Abstract

A parallel numerical simulation code for three-dimensional spray combustion in an aircraft combustor has been
developed. In this code, the Euler equations are used for the droplet phase assuming a continuous fluid, and the
full Navier-Stokes equations are applied for the gas phase. Both phases are connected through mass, momentum
and energy exchange equations, and solved simultaneously. The droplet phase has a radius distribution, and is
divided into five groups of different initial radius, and they are treated as individual phases. And vaporization and
combustion of fuel droplets are included in the calculation. Both phases are solved by the finite difference method,
and the Harten-Yee's explicit non-MUSCL modified-flux type TVD scheme is applied to convective terms and the
central difference scheme is to viscous terms of the gas phase.

On the other hand, because the phenomena of spray combustion are complicated over the whole combustor,
minute simulation requires fine calculation grid, and it takes large computational memory and time. So, to extend
the code to three-dimension, we used parallel calculation method to divide calculation region and gas-liquid phases,
and treated them on each processor element (PE). And we numerically simulated a model flow field of liquid fuel

combustor by a parallel super computer NWT (Numerical Wind Tunnel) in our laboratory.
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