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(57) Abstract

Fuel air mixing apparatus, and a method for design and operation
of fuel-air mixing apparatus. An axial inlet air fan provides inlet air to an
annular passageway having therein fuel supply structures through which fuel
such as low pressure natural gas is injected. Vortex generators on the fuel
supply structures create vortices to mix the inlet air with the injected fuel.
Mixing is provided according to a pre-selected formula to control the ratio
of transverse momentum to axial momentum, to thoroughly mix the fuel and
the air, so as to provide a uniformly mixed inlet gas stream. This stream
is fed to an unshrouded ramjet inlet which captures and compresses the
mixed inlet gas stream by utilizing inlet structures and an adjacent housing
sidewall structure. Fuel is oxidized in the combustion chamber(s) to produce
expanding combustion gases. Such gases escape out through a ramjet nozzle,
acting against outlet structures and an adjacent housing sidewall, rotating the
ramjet at supersonic velocities, and producing shaft energy. Efficient mixing
of the oxidant and fuel prior to entry into the ramjet combustor, and the
short residence times in the combustion chamber, minimize the formation
of undesirable oxides of nitrogen.
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