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Numerical investigation on restart characteristics of two-dimensional

twin-duct supersonic inlet at sideslip state

WEN Yufen, CHEN Hao, MA Youlin

(China Academy of Launch Vehicle Technology,
China Aerospace Science and Technology Corporation, Beijing 100076, China)

Abstract: An unstarted problem of the inlet would be caused by a high combustor’s
pressure of the ramjet. In order to study the restart characteristics of the inlet at a small
sideslip angle, an investigation on a two-dimensional, twin-duct mixed compression super-
sonic inlet was conducted with a numerical method. Obvious hysteresis and asymmetry was
found between the inlets’ flow pattern in the restarted duration. Results indicate that, the
windward side inlet is easier to unstart and more difficult to restart than the leeward side in-
let. Moreover, by comparing the restart characteristics of the inlet at different backpres-
sures, it is noted that when the backpressure is higher than the inlet’s unstarted backpres-
sure, the inlet is restarted at the same point even if the backpressure peak changes. Howev-
er, there is reversed flow in the inlet when the backpressure is too much high, and a large
reversed impulse is generated. The interior drag of the inlet rises abruptly, leading to deteri-

oration of the engine performance.
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Fig. 1 Sketch of the inlet model
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different sideslip angles
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Fig. 4 Contour plots of Mach number of the inlet cross
section upstream of the entrance at

different sideslip angles
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Table 3 Comparison of the Mach number of the entrance
and throat between the windward side

and leeward side inlets
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