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The present invention discloses a dual-vortical-flow hybrid rocket engine, including a body and a nozzle
connecting to the end of the body. The body includes multiple sets of longitudinally arranged disk-like
combustion chambers, and a central combustion chamber formed along the axial portion and connecting the
disk-like combustion chambers. Each of the said disk-like combustion chambers is provided with multiple
sets of oxidizer injection nozzles on its inner wall surface circumferentially. Inside the disk-like combustion

chambers, the oxidizer are injected in nearly circumferential direction, and the injection directions are



1504538

TW 1504538 B

opposite for the neighboring disk-like combustion chambers, which creates counter-rotating vortical flow
patterns and increases the total residence time of the combustion reactions of the oxidizer and the solid fuel
in the disk-like combustion chambers of the present invention. With the rotating propellant flows come into
the central combustion chamber and turn a 90 degree angle into the axial direction, rendering maximum
fluid shear stresses due to flow turning and the counter-rotating flows from the disk-like chambers, and
resulting in the best mixing and combustion effects of the propellants in the central combustion chamber,
and is ejected through the convergent and divergent nozzle. In such manner, the dual-vortical-flow hybrid
rocket engine has significantly improved its overall combustion efficiency and the propulsion performance,
finally reaches a near-ideal combustion and propulsion efficiency, meanwhile significantly shorten the
length of the rocket engine.
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The present invention discloses a dual-vortical-flow hybrid rocket engine,

including a body and a nozzle connecting to the end of the body. The body

includes multiple sets of longitudinally arranged disk-like combustion chambers,
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and a central combustion chamber formed along the axial portion and
connecting the disk-like combustion chambers. Each of the said disk-like
combustion chambers is provided with multiple sets of oxidizer injection
nozzles on its inner wall surface circumferentially. Inside the disk-like
combustion chambers, the oxidizer are injected in nearly circumferential
direction, and the injection directions are opposite for the neighboring disk-like
combustion chambers, which creates counter-rotating vortical flow patterns and
increases the total residence time of the combustion reactions of the oxidizer and
‘ the solid fuel in the disk-like combustion chambers of the present invention.
With the rotating propellant flows come into the central combustion chamber
and turn a 90 degree angle into the axial direction, rendering maximum fluid
shear stresses due to flow turning and the counter-rotating flows from the
disk-like chambers, and resulting in the best mixing and combustion effects of
the propellants in the central combustion chamber, and is ejected through the
convergent and divergent nozzle. In such manner, the dual-vortical-flow hybrid
. rocket engine has significantly improved its overall combustion efficiency and
the propulsion performance, finally reaches a near-ideal combustion and
propulsion efficiency, meanwhile significantly shorten the length of the rocket

engine.
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