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Enhancement of Fuel Mixing and Jet Penetration using Pulsed Injection
into a Supersonic Flow
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This research experimentally and numerically investigated the penetration characteristics of the
pulsed injection into Mach 2 supersonic crossflow. This research revealed the pulsed jet penetration in a
rising phase of injection pressure was higher than that in a declining phase of injection pressure at a cer-
tain value of injection pressure. This hysteresis was owing to the upward flow produced by the pulsed jet
like a slug which inclined toward the injection wall. The numerical simulations revealed the vortex rings
was generated in each pulse cycle. They dominated the jet penetration and promoted mixing of the in-
jectant with crossflow-air. Based on these experimental and numerical results, we conclude that the

pulsed injection could control the jet penetration and mixing by changing its frequency.
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