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Operating characteristics of a disk-type rotating detonation engine with constant cross-sectional area
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Abstract
Combustion experiments were conducted using a rotating disk detonation combustor (DRDC) with hydrogen/air flow rates

of 38 g/s and 46 g/s at equivalence ratios ranging from 1.0 to 2.0. FFT and STFT analyses were performed using the

measured results, and it was confirmed that the detonation wave propagated as a single wave at equivalence ratios ranging

from approximately 1.2 to 1.9, and it was observed that the propagation frequency and specific impulse increased as the

equivalence ratio increased. Furthermore, it was found that under fuel-rich conditions, the conditions under which a single

detonation propagated tended to narrow as the flow rate increased.
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Fig. 1 Schematic diagram of DRDC.
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Fig. 2 Experimental Schematic.
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Table 1 Operating conditions.

Fuel / Oxidizer Hay/ Air
Supply pressure [MPa] Hydrogen : 1.0 ~2.2
Oxygen : 38, 45
Equivalence Ratio [-] 1.0~2.0

Operating time [s] 0.3

Table 2 Ignitor experimental conditions.

Fuel / Oxidizer H2/ 02
Supply pressure [MPa] Hydrogen : 0.5
Oxygen : 0.5
Equivalence Ratio [-] 1.3
Operating time [s] 0.2

Table 3 High speed camera settings.
Model number Photron, FASTCAM Nova S6
Flame rate [kfps] 200
Exposure time [ms] 5
Resolution [mm/pix] 0.30
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Fig. 3 Piping diagram for combustor experiment.
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Fig. 4 Visualization image at equivalence ratio (¢p = 1.5)
(0.1 s after the start of combustion).
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Fig. 5 Visualization image at equivalence ratio (¢p =2.0)
(0.1 s after the start of combustion).
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Fig. 6 Relationship between Equivalence Ratio and

mass flow rate.
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Fig. 7 Pressure time history and STFT (¢ = 2.0, m =

47.21).
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(b) Short-time Fourier transform results.
Fig. 8 Pressure time history and STFT (¢ = 1.5, m =
46.43).
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(b) Short-time Fourier transform results.
Fig. 9 Pressure time history and STFT (¢ = 1.41, m =
46.52).
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Fig. 10 Effect of equivalence ratio on specific impulse.
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