Multidimensional Numerical Simulation of the Reacting Flow in a Pulse Combustor^�

Daniel L. Marcus, Richard B. Pember, John B. Bell, Vincent E. Beckner, William Y. Crutchfield, Daniel Simkins, and Michael Welcome

Abstract

We have developed a new three-dimensional modeling capability to study the behavior of pulse combustors. Our approach is based on the use of higher-order Godunov methods combined with adaptive strategies to focus computational effort where it is required and a Cartesian grid formulation for modeling realistic engineering geometries. The model computes quasi-one-dimensional, axisymmetric, and fully three-dimensional, reacting fluid dynamics in the combustion chamber and incorporates lower-dimensional approximations for both the inlet valve that controls the injection of fuel and the tail pipe whose acoustic properties drive the combustion oscillations.

�This work was performed under the auspices of the U.S. Department of Energy by the Lawrence Livermore National Laboratory under contract W-7405-Eng-48. Support under contract W-7405- Eng-48 was provided by the Applied Mathematical Sciences Program and the HPCC Grand Challenge Program of the Office of Scientific Computing at DOE.