The Modeling of a Laboratory Natural Gas-Fired Furnace with a Higher-Order Projection Method for Unsteady Combustion^�

R.B. Pember, P. Colella, L.H. Howell, A.S. Almgren, J.B. Bell, W.Y. Crutchfield, V.E. Beckner Lawrence Livermore National Laboratory K.C. Kaufman, W.A. Fiveland, and J.P. Jessee Babcock & Wilcox Research and Development Division

ABSTRACT

A higher-order, embedded boundary projection method for axisymmetric, unsteady, low- Mach number combustion is used to model a natural gas flame from a 300kW IFRF burner in the Burner Engineering Research Laboratory (BERL) at Sandia National Laboratory under hot wall conditions. The numerical predictions presented are the late simulated-time results of a computation of unsteady flow in the furnace. The predictions are compared both with measurements completed in the BERL as part of the GRI SCALING 400 Project and with results from a steadystate axisymmetric reacting flow code in order to evaluate the combustion model and the numerical method. The results compare favorably with the experimental data.

�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. Kaufman, Fiveland, and Jessee acknowledge Dr. R.V. Serauskas and the Gas Research Institute Basic Research Group for support of their work through GRI contract 5093-260-2729.