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A NUMERICAL STUDY OF FLOWFIELD AT A SUPERSONIC INLET BY CHANGING

ANGLES OF ATTACK AND CHANNEL LENGTH

K.J. Ryu,1 S. Lim,” $.D. Kim’ and D.. Song*4

The flow characteristics on a supersonic inlet with bleeding system by changing angles of attack and channel
length conditions are studied by computational 3D turbulent flow analysis. A compressible upwind flux difference
splitting Navier-Stokes method with k-« turbulence model is used to analysis the inlet flowfield. More non-uniform
flowfields are shown at the AIP when angle of attack becomes bigger and bigger. These non-uniform flowfield works
the performance aggravating factors of the supersonic engine. Non-uniform flowfield by changing channel length at

the various angle of attack are investigated.
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Table 1 Grid system (3-Dimensional bleeding system)

Grid system 7 Blocks
1-3 Block 32 X212 X 80
4-6 Block 32 X210 X 80
7 Block 91 X 71 X 76
Total grid number 2F 3705k 7l

Table 2 Test conditions (3-Dimensional bleeding system)

Rep 650,000
Mach number 2.1
Air Model Perfect Gas
1st cone angle(d,) 20 deg
2nd cone angle(d,) 11.25 deg
Angle of Attack 0°~9°
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Fig. 3 Mach number contours near double-cone and throat of double-cone inlet with bleeding system (a=0° ~ 9)
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(Pt: total pressure, e: aerodynamic interface plane, OO: freestream value)

- Non-dimensional total pressure distortion :

P —P,
A = LbMAX T MIN o

t, ave

(P, azax : Maximum total pressure at the AIP, P, ;5 : Minimum total

pressure at the AIP, P, . : Average total pressure at the AIP)
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(m ideal capture mass flow rate, m p - bleeding mass flow rate,
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