Study on the Affects of Mounting Axisymmetric Inlet to Airframe
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Abstract

In this study, the affect of mounting axi-
symmetrical supersonic inlet to airfoil, which has 65
degree swept angle was numerically investigated. The
parameter for this calculation are free stream Mach
number M=2.0 and 2.5, the distance between inlet
- spike and airfoil lower surface Ly /Room = 1.21-1.54
and angle of attack to the airfoil 0 - 4.

The mass capture ratio improved 3points in
M=2.0 condition and 1points in M=2.5 while the mass
capture ratio without airfoil surface was 57% and 71%
for each case. These are the result from increase of
density and change of velocity deflection by the shock
wave structure formed between inlet and airfoil
surface. On the other hand, the distortion of Mach
number at cowl lip plane increased by 13% in M=2.0,
3% in M=2.5 condition. The effects of the angle attack
on the mass capture ratio is greater than that of the
shock wave interaction between inlet and cowl, but the
effects to the distortion is smaller in the range of this
calculation condition.

In the condition of M=2.0 with 4 degrees of
angle of attack, inlet distortion of Mach number is
mainly caused by the affects of the shock wave
interaction between inlet and airfoil surface, while the
largest angle of the velocity vector in the radial
direction at cowl lip plane is caused by the affect of
angle of attack. This large velocity vector made the
flow inside the cowl subsonic and caused spillage,
which interfere with the boundary layer of airfoil
surface.
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Table I Numerical Condition
M 2.0 2.5
Po(kPa) 2.4196 3.0970
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Fig.3 Mass flow Averaged Mach Number and
C.D.1.(M) at cowl lip plane

(angle of attack = 0.0degree)
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Fig. 6 Mass flow Averaged Mach Number and
C.D.I.(M) at cowl lip plane with change of angle of
attack (Lsw/Reewi=1.38 (M2.0), 1.21(M2.5) )
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