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Flight Performance Analysis of the Solid Fuel Ramjet

GUO Jian ZHANG Wei-hua XIA Zhi-xun
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract The solid fuel ramjet is related to the missile flight conditions through the inlet. Compared with other kinds of
ramjet the marked characteristic of the solid fuel ramjet is that its propellant combustion chamber process is not only concerned
with the propellant composition motor structure and combustion pressure but also dependent on the air parameter in the
combustion air inlet. Hence the operation process is rather complex. The operation process simulation model the first of its
kind in China was established and the effect of the missile flight mach number and height on the motor performance was

discussed.
Key words solid fuel ramjet operation process flight performance

SFRJ

23 1996
4752004

* 2006 - 10 - 11
50376072

1974—



11

[ mrzanswsy |

Y
[Twmzrnswits [<  mmEpERilR [  #THERESEE |

[ srauammen |

1
Fig. 1  Software block diagram of motor operation process simulation
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Tab.1 The numerical calculation conditions of recirculating zone
D,/h 2.53.03.540455.05.56.0
0.10.20.30.40.50.60.70.8
600K 1000K 2000K 3000K
r= Lr,+ L -L 1, /L,
L(‘ Lp fn frl
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Tab.2 The average combustion velocity of the simulation and tests
g/s mm mm K MPa mm/’s mm/’s
1 40.0 10.0 38.1 300.0 0.85 0.17 0.182
2 57.0 8.3 26.0 420.0 0.85 0.29 0.309
3 67.0 10.0 48.0 300.0 0.90 0.21 0.224
3 3
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Fig.3 Total pressure recovery ratio as a
function of the flight height
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Fig.5 Flow rate of hot gas and air as a

10

function of the flight height
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Fig. 6 Flow rate of hot gas and air as a
function of the flight Mach number
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Fig.7 Specific impulse as a function of the flight height Fig.8 Thrust as a function of the flight height
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ig.9  Specific impulse as a function of the flight Mach number Fig. 10 Thrust as a function of the flight Mach number
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