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Fig. 1 Computational grid and boundary conditions of the RDC section connected to the mainflow region:

(a) side view and (b) bottom view including the injection configuration.
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Fig. 2 Time-resolved pressure distributions in the
RDC section: (a) bottom view at 0.5 mm above
the bottom surface, (b) perspective view of the
three-dimensional pressure isosurface of the
detonation wave, and (c) pressure field on the

outlet plane of the divergent nozzle.
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Fig. 3 Pressure distribution and spatio-temporal
averaged profile

Case RDC Unsteady
(solid line)

Case RDC steady
(dash line)

Dynamic pressure ratio J

x [mm]

Fig. 4 Dynamic pressure ratio at the nozzle
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Table 1 Jet profile for Case A

ratio of flow rate
Pog  Tog d

case m [g/s - mole
[MPa] K] [mm] le/s] JH = :hC]/ﬁ:HZ -l
ER2.5 53.12 25852 1.98 95.4 122.75 1.92
ER5.0 30.89  1954.1 1.68 382 7242 0.72
ER7.5 2257 16018 1.51 21.7 53.91 0.32
ER10.0 18.15 1376.0  1.51 17.3 43.62 0.24
Baseline Model ~ (2.02)  (300) 2 3.92 5.00 0

Table 2 Jet profile for Case B

ratio of flow rate (mole)

case dout/din I-] m [g/S] a= mc]/mHZ -]
Coaxial_ER2.5 1.98 95.4 1.92
Coaxial_ER5.0 1.68 382 0.72
Coaxial_ER7.5 1.51 21.7 0.32
Coaxial_ER10.0 1.51 17.3 0.24
180d

thermal no-slip wall (300 K) |

Jet (d = 2 mm : baseline model)!
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Fig. 5 Calculation mesh and boundary condition
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Fig. 6 OH mole fraction, H> mole fraction,

temperature and Mach number distribution (Case A)
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Fig. 11 Instantaneous vortex structures visualized using Q-criterion iso-surfaces (Q = 0.5). The surfaces

are colored by the non-dimensional streamwise velocity. (a) baseline model; (b) RDC injection model.
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