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Abstract: In order to reduce the internal flow drag of wide-range Mach numbers vehicle, based on bound-
ary layer combustion, the characteristics of friction and pressure components in the total drag of two—dimensional
diffusion section at a series of inlet Mach numbers are analyzed. The contribution of the friction and pressure com-
ponents in the total drag reduction, the combustion influence domain, and the heat flux on the wall surface at dif-
ferent inlet Mach numbers are investigated. The effects of the injection parameters on the internal drag reduction
are discussed. The effects of drag reduction by boundary layer combustion in a designed supersonic mixed com-
pression inlet are explored. The results indicate that with the increase of inlet Mach number, the friction drag

component in the total drag increases. The friction drag reduction mechanism mainly depends on the change of the
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flow characteristics in the boundary layer. The pressure drag reduction is mainly caused by the effect of the thrust

enhancement by boundary layer combustion. From the view of total internal drag reduction, the effect of the inter-

nal drag reduction at lower Mach number condition is not as good as that at higher Mach number condition for the

same fuel/air equivalence ratio. Furthermore, it is also found that at lower Mach number condition, the wall heat

flux will increase significantly, which needs to be paid a special attention. For the parameters’ scope investigated

in this paper, the friction drag and the pressure drag are more sensitive to the fuel/air equivalence ratio, but not

to the injection direction and velocity.

Key words: Wide-range Mach numbers vehicle; Internal flow; Drag reduction; Low ignition tempera-

ture fuel; Boundary layer combustion; Numerical simulation
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Fig.3 Numerical results compare to the experimental data
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Table 1 Reduction of pressure drag and friction drag for different Ma,,

Ma,, AC/N AC/N AC/N (AC/AC)I% (ACJAC,)I% (AC/C, )%
15 25.13 13.75 38.88 64.64 35.36 451
2.0 24.44 22.96 474 51.56 48.44 4.92
3.0 18.78 67.23 86.01 21.84 78.16 6.55
4.0 14.86 118.64 133.51 11.13 88.87 8.26
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