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Resonance Tube Igniter

Resonance induced in stoichiometric mixtures of
gaseous hydrogen-oxygen has been shown to produce
temperatures high enough to cause ignition; these
temperatures exceeded 1100°F. The phenomenon can
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be used for rocket engine ignitors and has other
potential applications for the ignition of combustible
gases in a variety of devices including burn-off of

combustible gas leaks, replacement for spark ignition
in combustors, and built-in ignition for torches.

The resonance tube phenomenon occurs when a high
pressure gas is forced through a sonic or supersonic
nozzle into a short cavity. An intense sound and high

temperature result in the cavity, and great turbulence

is produced in the region between the nozzle and the
cavity.

Data have been obtained which show the effect of
geometric variables on the temperature attained at
the resonance cavity bottom. The apparatus for an
insulated cavity is shown in the figure. Maximum
temperature was achieved for a stoichiometric mixture
of hydrogen and oxygen with a nozzle gap of 19/64
inch and a cavity depth of 0.925 inch. The nozzle gas
supply pressure was 65 psig. The most promising con-
figuration featured the axis of the sonic nozzle coin-
cident with the axis of the resonance tube. The
temperature generated by resonance tubes was found
tobe sensitive to heat leaks; thermal insulation of the
resonance cavity will reduce this effect.
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