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Unsteady characteristics of hypersonic inlet below

self-starting Mach number

WANG Wei—xing » GUO Rong-wei

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

Abstract: The unsteady characteristics of a hypersonic mixed-compression inlet below
the self-starting Mach number were numerically studied. The results show that the inlet
works at un-starting mode, and oscillation phenomenon of the flow in the inlet appears with
a frequency of about 250 Hz. The flow oscillation occurs primarily in front of the throat and
attenuates downstream the throat. The disturbance propagates downstream from the throat
with the speed of the flow. The ratio of the length to height of the isolator has no effect on
the flow oscillation, but the Mach number of the freestream offects the flow oscillation
greatly. With the freestream Mach number approaching to the self-starting Mach number,
the flow oscillation becomes more and more intense, but the flowfield retains steady when
the freestream Mach number is too low. The pressure drag of the inlet also fluctuates peri-

odically with the frequency of about 250 Hz.
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Table 1 Parameters of flying 3
/km /Pa /K 3.1
18.5 3.00 6995 216. 65 4 Ma=3.55,1=17ms
, 13.
18.5 3. 40 6995 216. 65
18.5 3.55 6995 216. 65 y s
18.5 3. 65 6995 216. 65 ’ ’
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Fig. 17 Flowfield structure of inlet at Ma=3. 40
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Fig. 18 Flowfield structure of inlet at Ma=3. 65
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