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Numerical analysis on three- dimensional flow in
2-D mixed- compression supersonic inlet

WANG Guorhui LI Jirrxian CAI Trmin
( Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi" an 710072, China)

Abstract:  Three- dimensional turbulent flows in a 22D mixed compression supersonic intake of an A-A missile were simulated
numerically under uniform and non— uniform coming flow condition. On the base of the MacCormack time splitting method, NND
scheme, Advection Upstream Splitting Method ( AUSM) and the Baldwirr Lomax turbulent model were applied to discrete the Reynold
average Navier Stokes equation in three- dimensional generalized coordinates with finite difference. And then, the variations of primary
performance parameters of this supersonic intake with the flight Mach number, the flying altitude, attack-angle of the missile and the

back pressure of the outlet were analyzed, which might be useful to study the supersonic intake deeply.
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Table 1 Coefficient of massflow and recovery of total pressure in different state

Flight Oncoming Back Uniform Flight attack . Recovery

altitude/ Mach pressure/ oncoming angle/ Cotiiciens coefficient of
km number MPa flow (") ey total pressure
10 2.5 0.25 Vv 0.636 123 0. 568 867
10 2.5 0.3 Vv 0. 575 665 0. 674 543
10 2.5 0.35 v 0. 170 772 0.772 548
10 3.0 0.3 v 1.0 0.334 816
10 3.5 0.3 v 1.0 0.166 176
5 2.5 0.3 v 0.610 409 0. 369 434
15 2.5 0.3 Vv 0. 458 895 0. 988
10 2.5 0.3 0 1.0 0.610 181
10 2.5 0.3 3 1.0 0. 605 261
10 2.5 0.3 5 1.0 0.610 653
10 2.5 0.3 6 1.0 0.6172
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Fig. 5 Mach contour on the symmetry section of intake( H= 10km, Ma= 2. 5, p,= 0. 30 MPa)
(a) 0 attack angle, (h) 3° attack angle, ( ¢) 5” attack angle, (d) 6 attack angle
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