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Research of the 2D hypersonic inlet with swept-back sidewall

Zhang Xiaojia Yue Lianjie Xiao Yabin Chang Xinyu
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)
( Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The the datas of the first flight of X-51 were analyzed, and it was found that unstarting,
selfstarting(or restarting), and back-pressure enduring are more important than total pressure recovery. In the
flight, the 2D hypersonic inlet with swept-back sidewall standed up all above, and got good results. A inlet with
the design point at Mach 6 and 25000 meter flight altitude was designed, and the contraction ratio(CR) is greater
than 2.2. After the sidewall was swept back, the CR was lowered to the level slightly larger the Kantrowitz limit
at Mach 4. Researchs on the inlet were conducted by CFD and wind-tunnel Experiment. The inlet could
adaptively release flow, and If the shock was in front of the leading edge of the sidewall at lower mach number,
the spillage flow was greatly increased. In a narrow Mach number range near unstarting, the spillage flux was
adjusted by the change of the seperation bubble size to avoid the congestion at throat, and the inlet flow
oscillated, but the ramps flow undisturbed. The inlet could re-start at Mach 4 in wind-tunnel, and the self-
starting at Mach number 3.5 was certificated by CFD with less hysteresis of unstarting and selfstarting induced
by Mach number. The back-pressure capability was enhanced with the control of flow by the spillage window.
The phenomemon of no/less hysteresis was obtained the unstarting and restarting induced by the back pressure
in wind tunnel .

Key words 2-D hypersonic inlet, swept-back sidewall, unstarting, restarting(selfstarting), back-pressure,
Scramjet



