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The present study investigates the effects of recess length, momentum flux ratio on H2/O2 combustion flow field of a rocket
injector. The compressible Navire-Stokes equations are solved with a detailed chemical kinetics mechanism in the manner
of direct numerical simulations. The simulation changing the recess length from 3 mm to 18 mm demonstrates that the
recessed injectors enhance the mixing performance of fuel and oxdizer, which is mainly caused by a jet flapping motion
inside the recessed region. A significant effect of recessing on the mixing performance suddenly appears around a recess
length of 9 mm due to the occurrence of flapping motion. However, the effect of recessing is not strengthened by increasing
a recessed length from 12 mm. The increase of the momentum flux ratio results in stronger flapping, which implies that
the velocity ratio is a key parameter for generation of flapping motion.
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Fig. 1 Schematic of a recessed injector
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Table 1 Dimension for recessed injectors

mm
GOz internal diameter, di 4
GHz internal diameter, d2 5
GH: external diameter, d3 6
Chamber wall height, ds 12
GOz post wall thickness 0.5

Recessed length, r 0,3,6,9,12,15,18
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Fig. 2 A computational grid for R9.
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Table 2 Injection conditions
Case Vor,m/s Vm,m/s J VR O/F
J0.6 124 0.64 32 20
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(b) R9: recess length of 9 mm

Fig. 3 Comparison of instantaneous combustion flow fields. Left: temperature, right: mass fraction of Hz
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Fig. 4 A schematic of the combustion flow fields
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Fig. 5 Comparison of mean temperature distributions with effect of recess length
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Fig. 6 Comparison of mean temperature profiles in the y direction at a distance of 25 mm from the post
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(Distance from the post, Probe A: 1 mm, Probe B: 8 mm)
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Fig. 9 Amplitude spectrum of y-direction velocity fluctuations for J=1.0
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