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Configuration design study for 2- D hypersonic airbreathing vehicle

JIN Liang, LIU Jun, LUO Shrbm;”WANG Zher guo
(College of Aerospace and Material- Engineering,
N ational U niversity of Defense Technology, Changsha 410073, China)

Abstract: A numerical study-of different.2-D hypersonic airbreathing vehicle configura-
tions under Mrach 6 has been performed to-analyze the aerodynamic characteristics, the air
frame upper surface geometries considered-in the present work include the Von Karman curve
and straight line,\ the combustor-configurations included the tandem backward facing step
and tandem expansion straight line, the nozzle shapes included the power law curve and
straight line-—A" second-order Roe scheme with a minmod limiter was used for space descreti-
zation, and Menter’ s k~® SST( Shear stress transport) turbulence model was used for predic
ting the turbulence flows, the CFD-derived pressure and friction distributions were numeri-
cally integrated to compute the lift, drag and pitch moment, and the influence of each config-
uration design on the global aerodynamic characteristics have been analyzed, which provided

assistance for the design of the hypersonic airbreathing vehicle.
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Fig.1 Schematic of VOO0 and V111 design
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Fig. 2 Von Karman curve shape
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Fig. 3 Mach contour distributions
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Fig.4 Comparison of static pressure distribution on

upper surface of the airframe
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Table 2 Comparison of forces and moment of

upper surface

/'N /N /N*m
Vo00 1015 - 16223 - 5030
VIl 1477 - 17605 2521
! % 45.5 -85 150
4 2 2
45.5%, 8.5%,
2.2
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Vooo Vo011
6 4
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Table 4 Comparison of lift of different parts
3 )
, /N /N /N 1%
’ V000 - 3821.0 3332.9 - 488.1 0
Vool - 384.6 3208.5 - 616.1 - 26.2
V010 - 4206.1 5038.2 832. 1 270
VO1l - 4265.7 4865.9 600. 2 223
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Ilustration of the flow field of combustor
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Fig.6 Comparison of static pressure distribution on

upper wall of the engine
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Table 3 Comparison of drag of different parts

7)) RSN Y

/N IN /N /%
V000 - 728.5 -585.8 -1314.3 0
vVoolr - 727.3 -566.9 - 1294.2 - 1.5
Vo100  198.3 -910.6 - 712.3 - 45.8
Vo11 178.9 -924.0 -745.1 -43.3

5

Table 5 Comparison of pitch moment of different parts

/ / /
/%
(N m) (N* m) (N* m)
VOO0 2443.7 6479.6 8923.3 0
VOOl  2439.0 6344.0 8783.0 - 2.4
V010 26020.2 9567.0 11587. 2 45.9
VO11 _~1919.4 9347.3 11266. 7 40.4
[7]
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