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Flight Performance Analysis of Variable Flow Ducted Rocket

JIAO Ji-ge , ZHANG Wei- hua , XIA Zhi-xun , HU Jian-xin , MA Li- kun
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Based on ducted rocket operating principle, mathematical working model of air inlet, gas generator and secondary

chamber was built. The altitude characteristics and velocity characteristics of variable flow ducted rocket were numerically studied.

Increasing the flight mach or decreasing the flight altitude can not only help the engine work in a wide range of thrust, but also decrease

the thrust coefficient. Decreasing the area of gas regulation valve can increase thrust and thrust coefficient.
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Tab.1 Parameter envelopes of ducted rocket
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Fig.1 Software block diagram of motor operation
process simulation
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Fig.2  Configuration of ducted rocket
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Fig.3  Pressure and mass flow rate of gas generator
variation with the area of gas regulation valve
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Fig.4  Velocity characteristics of mass ratio of air to fuel
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Fig.5 Velocity characteristics of pressure
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in the secondary chamber
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Fig.6  Velocity characteristics of temperature
in the secondary chamber
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Fig.7 Velocity characteristics of specific impulse
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Fig.8 Velocity characteristics of thrust
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Fig.9  Velocity characteristics of thrust coefficient
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Fig.10  Altitude characteristics of mass ratio of air to fuel
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Fig.11  Altitude characteristics of pressure
in the secondary chamber

2850
2700 F*
2550 F
2400 F
2250 F
2100 F
1950 F
1800 F
1650 F
1500 |
1350 F
12004:

P12 R e e A MR R 1 s BE R
Fig.12  Altitude characteristics of temperature
in the secondary chamber
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Fig.13  Altitude characteristics of specific impulse
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Fig.14  Altitude characteristics of thrust
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Fig.15 Altitude characteristics of thrust coefficient
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