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Preliminary study on variable-geometry-axisymmetric inlet

with first cone pivoting

MIAO Hai-feng, XIE Lii-rong, GUO Rong-wei

(College of-Energy and Power-Engineering,
Nanjing University of Aeronautics and. Astronautics,-Nanjing 210016, China)

Abstract: To achieve'good ‘characteristics 0f-an axisymmetric supersonic mixed-compres-
sion inlet at-different angles of attack, a feasible“and available variable-geometry technique
was proposed and 'demonstrated by changing the shock system structure of the forebody with
a pivoting first cone, The 3-D\flow field and performance characteristics of the variable-ge-
ometry inlet at Mach 3 and 4 were investigated numerically over a wide range of angles of at-
tack, and thé results”were compared with those of the conventional fixed-geometry inlet.
The results indicate: (1) By rotating the first cone, the mass flow coefficient of the inlet is
improved and the low-energy flow accumulation at the leeward side is relieved effectively at
high angle of attack. (2) There exists an optimum value of the angle of rotation, enabling
the inlet to reach the highest performance at given high angle of attack. (3) With the in-
crease of angle of attack, the optimum angle of rotation increases, and the thrust augmenta-

tion also increases to 7. 7% at Mach 3 and angle of attack of 14°.

Key words: axisymmetric inlet; variable-geometry inlet; numerical simulation;

angle of rotation; characteristics of angle of attack
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Fig. 1 2-D profile of axisymmetric inlet (unit: mm)
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Table 1 Flight conditions and parameters of flow

Ma AT/ km i/ Pa i/ K
3 24.22 2873.2 220.78
4 28 1616.2 224.53
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Table 3  Applicable range of angle of attack for different { with different Mach numbers (unit: (°))

7 AU TH] =2° =4° ¢=6° =8°
o Ma=3,¢) <4.6 4.6~7.8 7.8~9.7 >9.7
o(Ma=3,0) <4.7 4.7~5.3 5.3~8.4 8.4~10.4 >10. 4
a(Ma=14, ¢) <10.4 10.4~11.2 11.2~13.8 >13.8
a(Ma=14,0) <4 4~8 8~10 10~11.5 >11.5
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(b) Ma=4
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