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Numerical simulation of booster separation for an
air-breathing hypersonic vehicle

WEN Xun, LIU Jun, XIA Zhixun
(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract: Aiming at the special environment of the air-breathing hypersonic ramjet flight test, especially the booster separation conditions, the
multi-body separation of an axisymmetric hypersonic aircraft was studied. Six degrees of freedom solver and local mesh reconstruction based on non-
structured mesh method were proposed to simulate the separation process. Results include motion parameters of the booster and the aerodynamic
characteristics ranging from 0 ms to 300 ms for the aircraft under the weak perturbance states. Meanwhile, the trajectory curve of separation was

demonstrated. Finally, the feasibility of the subsequent scheme was estimated and the optimal conditions for the separation reached requirement of

mild interference.
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Tab.1 Initial parameters for booster separation
Bkt BOLE/ FEshis B AR K
kg mm (kg - m*) T i
450  6367,0,0 53,858,858 1,0,0,0
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Tab.2 Flow parameter description

BWgs  siE/Pa Hf/(°)  fUEA/(CO)
AOBO 182 526 0 0
ASBO 182 526 5 0
A0B2 182 526 0 2
A5B2 182 526 5 2
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Fig.5 Comparison curve of body forces and

aerodynamic separation forces
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Fig.7 Line velocity distribution for booster
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Fig.8 Angular velocity distribution for booster
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Fig. 15 Lift coefficient curve on the separation time
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Fig. 16  Drag coefficient curve on the separation time
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Fig. 18  Pitch coefficient curve on the separation time
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Tab.3 Separation of typical separation position

and separation time

4B ASBO RZ AOB2 R ASB2 RS AOBO R
B/mopfE/ms  AMESH/N BHE/ms  MESH/N BHE/ms  MEH/N BHE/ms SR JI/N
0 0 18 104 0 25 829 0 17 793 0 25 879
0.5 128.8 21 901 128.4 22 872 127.7 22 202 128.7 23 493
1.0 183.4 27 796 182.8 28 434 181.9 24 938 182.9 27 422
1.5 223.1 33 465 222.9 31 460 221.7 25 645 223.0 30 423
2.0 255.2 36 148 255.8 34 454 255.1 39 150 256.2 32 349
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