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Computation of the integrated flow field
around missile and mixed compression intake

LI Bo, LIANG Dewang

( Coll of Energy and Power, Nanjing Univ. of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract:  Based on the Favre-averaged three- dimensional compressible Navier Stokes equations and Baldwirr Lomax algebraic
turhulence model, the Jameson scheme and matrix artificial dissipation was used for simulation of the integrated flow field around a
missile and mixed compression intakes in “ X" array. Boundary layer suction and starting of mixed compression intake were first pro-
posed in numerical simulation and the impact of boundary layer suction on the flow field was investigated. The characteristics of the
integrated flow field were discussed and the contour maps of Mach number and the velocity distribution were described. The mpact of
the location of intakes, boundary layer suction and attack angle on the performance of intakes and the impact of the outer shape of i
takes on the lift of the missile were also discussed. The numerical results show that boundary layer suction is necessary to mixed com-
pression intake. It also shows the influence of the location and the outer shape of intakes. The result can be referenced in the design
of missile and intakes.
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Fig.1 Mach number contours
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Fig.2 Mach number contours

at separate state
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Fig.3 Positions of boundary
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Fig.4 Mach number contours of missile( Ma .= 2.0, a= (°)
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Fig. 6 Mach number contours of intake( Ma .= 2.0, a= ()
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Fig. 5 Vectors and streamtraces
(Ma o= 2.0, 0= T,X/D="17.0)
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Fig.9 Vectors at x/ D
= 11. 0 plane( case 1)

Fig. 10 Vectors at x/ D
= 11. 0 plane( case 2)
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Fig. 7 Mach number
contours of intake I

Fig. 8 Mach number
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