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Effect of gas injection angle on combustion efficiency of secondary

combustion chamber for solid rocket scramjet containing boron
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Abstract ; Solid rocket gas-fired scramjet has the advantages of high specific impulse, simple struc-
ture and easy flow adjustment. However,in the secondary combustion chamber with supersonic air flow,
how to make the fuel mixed with air better, increase the residence time of gas and particles, and release
more combustion enthalpy in a short time has become the focus of current research. Based on King’s igni-
tion and combustion model of boron particles,realiable k-£ turbulence model and single-step vortex dissi-

pation model are adopted in this paper, and the aerodynamic stripping effect of boron particles in high-
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speed airflow is considered. The Runge Kutta algorithm is used to iteratively calculate the ignition and

combustion process of boron particles. The three-dimensional two-phase combustion flow in the secondary

combustion chamber under 10 intake modes with the angle between gas inlet direction and axial direction

from 45° to 180° is calculated. In addition,the gas combustion efficiency under various intake angles,the

combustion efficiency of boron particles and the overall combustion efficiency are analyzed. The results

show that when the angle between the injection angle of primary gas and the axial angle increases gradual-

ly,the combustion efficiency of fuel gas and particles increases gradually, and the combustion efficiency

and the specific impulse reach the highest at 180°.

Keywords ; aecrospace propulsion system ; boron powder;solid rocket;scramjet; secondary combustion

of two-phase flow
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Fig. 1 Physical model
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under various working conditions
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Tab. 2 Specific impulse and total pressure recovery

coefficient under various working conditions
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