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Numerical simulation of mixing flow in the

head of powder fuel ramjet
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2. Xi’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract; In order to analyze the effect of the head structure on the internal mixing flow of the pow-
der fuel ramjet engine, based on the configuration of a typical powder fuel ramjet, a square head and
around head of the engine with double lower side intake were designed. The effect of the structural design
of the square head and the circular head on the flow field in the afterburner chamber was analyzed and
compared by the 3D numerical simulation method of component transport. The results demonstrate that the
square head only forms a weak recirculation zone at the head of the afterburning chamber, and the pres-
sure recovery coefficient of each section decreases gradually along the flow direction. However, the round
head structure forms a symmetric strong backflow area at the symmetric plane, making the flow of the af-
terburning chamber more beneficial to the powder injection, and the mixing efficiency and pressure recov-
ery coefficient of each section are larger than the square head.
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Fig.1 Schematic diagram of calculation area
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Fig.2 Calculation model of powder ramjet engine
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Fig. 4 Component cloud diagram and streamline diagram

of the symmetry plane in afterburner chamber
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Fig. 5 Head velocity vector of the symmetry plane in

afterburner chamber
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Fig. 6 Speed vector distribution of each section in the

head of afterburning chamber
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Fig. 7 Pressure cloud diagram of afterburning chamber
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Fig. 8 Distribution of mixing degree in each section
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Fig. 9 Pressure recovery coefficient of afterburner chamber
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