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Effects of Side inlet Angle on the Performance of
Boron- based Propellant Ducted Rocket

LI Ze-yong, HU Jian-xin, XIA Zhxun, WANG Zher guo
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Theoretical invedigation on the behavior of boron particles in the flow field of a ducted rocket secondary combustor is
presented. The study was motwated by the difficulkies in achieving good combustion efficiencies of boron particles. The equation
describing the gas flow field and the particle behavior were solved numerically. It is presumed that the ignition and combustion of boron
particles can be contwlled by King' s model. The solution presents the trajectory and oxide layer thickness of the boron particles due to
the interactions with the surounding gas. Experimental investigations were done on a connected pipe test bed. Decreasing the side-inlet

angle increases combustion efficiency.
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Fig. 1  Unchoked rocket ramjet after burner configuration
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Fig. 2 Schematic of connected- pipe test
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Fig. 3 Combustion zone of secondary combustion chamber
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Tab.1 Fxperimenal case for the effect of A,
No. 1- 26- 3 1- 31-1
) 60 60
) 60 90
(MPa) 0. 476 0.439
(MPa) 0.474 0. 428
Cop (1 8) 952. 66 839. 26
e (n/s) 964. 95 950. 99
(mny s) 1.76 1. 70
20. 32 21.23
(%) 95. 48 96. 93
(%) 938 73 88.25
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Fig.4 The effect of A, on temperature along axis
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Fig.5 The effect of A, on distribution of particle diameter in secondary chamber (m)
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Tab.2 The effect of A, on the combustion efficiency
A,() N (%) My (%) N y(%) Ny (%)
60 100 100 93. 32 96. 46
90 100 100 67. 83 82. 89
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