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Abstruct
The effects of combustion chamber length and nozzle shape on the thrust performance of the rotating detonation engine were
estimated using the three-dimensional numerical simulations with the detailed chemical reaction model. Four calculation grids
are used to compare the specific impulse and time-averaged thrust. This study shows the detailed internal flow field that is
peculiar to the rotating detonation engine with nozzle and the heat load inside the RDE. It was found that case D with short
straight section and long nozzle converging section provides the best performance. And, the heat flux of RDE which is estimated
from Bartz formula is higher than conventional rocket engine.
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Fig.2 Modeling of 3D RDE.
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(a) caseA(281x21x601)

(b) caseB(231x21x601)

(c) caseC(311x21x601)

(d) caseD(251x21x601)
Fig.3 Calculation grid.
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Fig.4 Instantaneous contours in steady state.
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Fig.5 Pressure distribution along the line of figure 4.
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Fig.6 Time-averaged heat flux along axial direction.
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Fig.7 Time-averaged temperature along axial direction.

Table 1 Specific impulse and thrust.

Isp Time-averaged thrust

[s] [N/m?]
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