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Numerical simulation on combustion organization scheme of
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Abstract Aiming at the optimization problem of combustion organization scheme for the scramjet engine
under high Mach number conditions ( Ma =8, where the Mach number in the combustor is 3. 88) , a nu-
merical simulation method with three-dimensional steady compressible RANS was used to study the com-
bustion scheme with different injection angles and cavity angles. The results indicat that the combustion at
high Mach numbers occurs mainly in the cavity and near-wall area of the combustor, and the combustion
reaction becomes more intense with the increase of injection angle. Greater injection angles and smaller
cavity angles not only lead to higher mixing efficiency and more efficient combustion, but also increase

the total pressure loss due to combustion. Under high Mach number conditions, the engine flow resistance
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is high, which is 7-8 times of the total thrust, and increasing the injection angle and reducing the cavity

angle are beneficial for improving the engine performance. Among them, the positive thrust achieved by

using a 135° reverse fuel injection is the highest, and the combustion position is relatively forward, which

is conducive to the miniaturization of combustor design size.
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Fig. 18 Cavity mass flow rate of different cavity angles
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