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ABSTRACT

In rotating detonation engine(RDE), only the detonation wave is moving around the outer wall
of the combustor. Neither a mechanical part nor flow is rotating in RDE. Thus, the RDE cross
section is not necessary to be circular, but arbitrary closed section is possible. A RDE of tri-arc
cross section is designed and As an example of an arbitrary cross sectioned RDE, a RDE of
tri-arc cross section is designed in this study, and operational and performance characteristics
were examined experimentally. The rotation of the detonation wave is confirmed by dynamic
pressure sensor and high-speed camera, while the characteristics of the detonation wave were
investigated at the concave and convex surfaces. In the present study, the thrust level of 17.0 N

to 96.0 N was obtained depending on the mass flow rate.
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Fig. 1 Tri-arc RDE model.
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Table 1. Difference between experimental data and
calculated mass flow rate.

Width | Area | Difference | Percentage
(mm) | (mm?) (8/s) error(%)
Oxygen | 040 | 6342 |1.06~1.67 | 6.8~1.1
Ethylene| 0.34 | 46.85 | 1.92~2.63 | 18~25
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Table 2. Operating sequence.

Control valve open and delay section
due to response speed

(2) |Plenum pressure rise section

Plenum pressure equilibrium reaching
®) |

ection
(4) |Igniter gas supply and ignition section

Operating section and control valve

pressure drop section

Plenum pressure drop section and

purging section
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Table 3. Overview of experiment conditions.

m (g/s) Dominant

Oxygen Ethylene ? frequency(kHz) Feature
42.79 + 0.27 12.38 £ 0.21 0.99 16.117 Unstable
49.81 + 0.11 14.92 + 0.07 1.02 16.680 Stable
58.37 + 0.38 2224 + 045 1.04 16.718 Stable
7741 + 0.01 2315 + 0.11 1.02 17.638 Stable
87.51 + 0.61 26.34 + 0.01 1.03 17.481 Stable
97.70 + 042 28.98 + 0.58 1.01 17.815 Stable
109.14 = 0.73 3213 + 0.50 1.01 17.567 Unstable
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