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Downsizing of efficient bi-propellant rocket engine by using detonation
combustion
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This study aimed to downsize bi-propellant rocket engines by utilizing
detonation combustion characterized by significantly fast combustion completion. In rotating
detonation engines (RDEs), which are a type of rocket engines utilizing the detonation combustion,
the combustors typically had annular configurations and consisted of two coaxial cylinders to
stabilize detonation waves within the combustor. However, through investigation of the effects of
combustor sizes on the engine performance, it has been revealed that a simple cylindrical
configuration, in which the combustor consists only of one cylinder, can exert equivalent engine
performances to conventional annular combustors by setting the propellant flow rate appropriately
for the combustor cross-sectional area.
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XAl X415 (W. Fickett & W.C. Davis, Detonation Theory and Experiment, University of
California Press, 1979; J.H. Lee, The Detonation Phenomena, Cambridge University Press,
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L— g UIRBEICEE LT 100 LA BV, Ko T, T bR — v a VEBRBETIY, BRI OBREIC
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SHED R A ERAICHE L7z, RDE [CBW T, s L L ClAlh —EMFERREZET L0
ERHWDONEE TH 7203, ZEMRONMRIZOWTE O %E Z v E TO MM e 4
Z (81 mm) 22HNFEEL (0 mm) £ T5HEBMETEIIE, HENOMHES & v o 7o HEENERE
(ZED XD T B A KT E Uiz, BRI, EBRERO - DOEFRRERE LT,
JBAFGE 7 N — 7 TR ED b T E 7 MUH) 72 RDE (2B L C, BBERRO TG 2 v 2 &
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