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Numerical simulation on effect of velocity ratio on gas/gas injector
combustion performance

YUAN Lei, SHEN Chibing
(Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)
Abstract:In order to investigate the combustion flow field of gas/gas injector in full-flow staged combustion cycle engine, the flowing
combustion processes of different velocity ratios between fuels and oxidants were numerically simulated by solving the Navier-Stokes equations.
Simulation results which agree well with the experimental results show that: the combustion efficiency increases and the combustion flame surface

advances along with the increase of velocity ratio; if the length of the engine is restricted, the effective combustion can be achieved by increasing the

velocity ratio appropriately.
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Fig.1 Schematic of the engine
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Tab.1 Boundary conditions for inlet
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A 0.055(H,0) 0.598(H,0)
i i (ke/s) 0.090 4 0.033 1
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JE /1 (MPa) 5.2 5.2
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Tab.2  Velocity ratio of the injectors
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Fig.2 Schematic of the NO. 2 injector
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Tab.3 Reaction mechanisms

S Ni A, m*/(kmol -s) B, E/R,K

H, + M2H + M 5.5x10" -1 51987
0, + M<20 + M 7.2x10" -1 59340
H,0 +MoH+O0H+M  52x10" -1.5 59386
OH+M<-H+0+M 8.5x10" -1 50830
H,0 + 0<20H 5.8 x10" 0 9059
H,0 + H&H, + OH 8.4 x10" 0 10116
0, + H>OH +0 2.2 x10" 0 8455
H, + 0+0H +H 7.5 x10" 0 5586
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Fig.3  Distribution of the wall heat flux on the

axis of combustor
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Fig.4 Temperature distribution for

different velocity ratio
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Fig.7 Recirculation zone on head of

combustor for different velocity ratio
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Fig.8 Distribution of the combustion efficiency

on the axis of combustor for different velocity ratio
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