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Design and Test of an Assembly of Air Intake and Variable

Geometry Inertial Separator for a Turboprop Aircraft

Woncheol Kim*, Seonghwan Oh**, Sanghyo Lee*** and Jonghwa Park****
Agency for Defense Development*-**, Korean Air***, FIRSTEC****

ABSTRACT

A turboprop aircraft for this study is required to operate at icing condition in order that
it performs its given mission. So an air intake system of the turboprop aircraft should be
designed and verified not only to provide the maximum possible total pressure at engine
inlet at normal flight condition, but also to include an inertial separator which protects
Foreign Object Debris (FOD) like ice or snow at icing condition from entering into the
engine inlet screen which can cause or lead an catastrophic engine failure like engine
flame-out or severe damage. So an air intake assembly incorporating a variable geometry
inertial separator has been designed and then CFD/structural analysis for the assembly
was performed to see its design results. Then 35% scaled model of the air intake assembly
was manufactured and wind tunnel test was done. This paper describes the detailed
design results for the aerodynamic design, analysis and wind tunnel testing during the
development process of the air intake assembly.
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