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Effects of an Elliptic Jet Screech Reflector on an Underexpanded Sonic Jet

Jung Hoon Kim, Jin-Hwa Kim and Jung Yul Yoo
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Abstract

A technique of mixing enhancement by using an elliptic jet screech reflector has been examined
experimentally in an underexpanded sonic round jet where jet screech tone is generated. Since jet screech is
known to enhance jet spreading, a reflector was designed to focus jet screech waves near the nozzle lip at an
underexpanded jet. The reflector has an elliptic cross section of which one focus is located near the nozzle lip
and the other in the jet screech source region in a plane including the jet axis. In the jet with the elliptic

reflector, the mass flow rate showed a significant increase in the jet entrainment when compared to that for the
small disk reflector. This was attributed to the increased screech amplitude near the nozzle lip as well as the
mode change of the jet. The jet mixing was also increased by the amplified jet screech at two other
underexpanded jets, but the jet oscillation mode did not change.
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