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Three dimensional numerical and experimental investigation
on supersonic secondary combustion
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Abstract:

Supersonic secondary combustion of fuekrich gases enhanced by air injection was experimentally investigated. Nu-

merical solutions of the finite- volume discretized full Navier Stokes equations, coupled with chemical reaction species continuum equa-

tions, were obtained for the experimental flow fields. By examining the injection boundary, streamwise vortex etc. ,

the mixing and

combustion efficiencies of two mixers were compared, and the results show that the performance of the barrel mixer is predominated

over that of the cone mixer.
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Fig.1 Barrel mixer model
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Fig. 3 Comparison of famr shaped grids
and butterfly grids
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Fig.2 Cone mixer model
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Table 1 Molar fraction of products in the gas generator

Species Molar fractions
€0, 5.61
Na 11.02
H,0 11.59
co 49.90
21.86
0.00
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Fig.4 Comparison of CO, distribution
using different mixers

Fig.5 (CO, distribution in the
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Fig.6 Comparision of mass averaged
machnumber variation with Z



292 i i S 5 A S

2004

— ~ =
YOy 00] 007 OO UOTORS0II 010 IS0ITO |9

Fig.7 Perspective view of the

Fig.8 Perspective view of the injection

Fig.9 Perspective view of the

injection boundary of barrel mixer boundary of cone mixer streamwise vortex of barrel mixer
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Fig. 10 Perspective view of the streamwise

vortex of cone mixer

Fig. 11 Averaged streamwise vorticities
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Fig.12 Comparison of mixing
efficiency of different mixers
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Fig.13 Comparison of combustion
efficiency of different mixers

Fig.14 Comparison of calculated wall
pressure and measured wall pressure
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