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Turbulent Spray Combustion due to Triplet/Split Doublet Injectors
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Propellants pressurized and fed into the combustion chamber undergoes the mechanical,
chemical combustion processes. Along with their distinctive physical characteristics, propellant
combustion is typically divided into the processes; injection, atomization, mixing, vaporization
and chemical reaction. These processes assumed to happen in a serial manner are strongly
coupled, thereby involves formidable physical complexities. In this study a numerical experiment
is attempted to simulate the burning sprays due to OFO, FOF triplet / FOOF split doublet
injectors. Based on Eulerian-Lagrangian frame, Navier-Stokes equation system for compressible

flows is preconditioned with low Reynolds number %— eturbulent model and time-integrated by
LU-SGS, and the sprays are described by DSF model with the characteristics initialized by
experimentally determined spray characteristics. Simplified single global reaction model
approximates heptane-air reaction. It was observed that FOOF split doublet injector shows better
atmization with shortest residence and the FOF triplet injector produces better combustion
performance.
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