TR e es /M FE Bl 2L — S a Hiflis v RO A 2020 4o T4 i e 165

H—IERE I 2L — g 028 A
[FlHLET R p— 3 v OMESRE SRR TFEOTRSE

A AN (BEEARD), R AT (BUSK), KM &, JIE FA JAXA),
JIGE ok, Ffi] f, AEIE RER (449)

Prediction of Pressure Loss in Injector for Rotating Detonation Engines
Using Single-element Simulations

SUZUKI Tomohito, MATSUO Akiko (Keio University), DAIMON Yu, KAWASHIMA Hideto (JAXA),
KAWASAKI Akira, MATSUOKA Ken and KASAHARA Jiro (Nagoya University)

ABSTRACT

Prediction of pressure loss in the injector for rotating detonation engine (RDE) needs to reproduce friction loss, entry loss,
and shock wave back-propagation in injectors. This is challenging because calculation cost is high when whole region of RDE
is studied. This paper proposes a new prediction method, "single-element simulation" to estimate pressure loss in injector with
lower computational load. The calculation domain is limited to single-element of injector and its plenum in this method. The
time-evolving boundary condition at injector outlet gives the effects of combustion chamber including the detonation
propagation. In this paper, the single-element simulations are carried out for the rectangle injector and the chamfered injector
for validation of the new method. The error of pressure loss prediction is less than 0.6%, which is 32-50 times faster than full-

scale simulation.
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