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A High Performance Submerged Inlet Design Optimization

/hao Zhenshan, Liu Yuan, Du Yu

Aeronautical Science and Technology Key Lab for High Speed and High Reynolds Number Aerodynamic Force Research,
AVIC Aerodynamics Research Institute, Shenyang 110034, China

Abstract: A high-performance diffuser section was designed based on polynomial function centerline and area ratio flow
channel modeling method. The lip smoothing method based on the combination of the fuselage and the diffuser section,
and the unequal interpolation of the B-spline of the incision, is used to obtain the basic configuration of the submerged inlet.
The basic configuration design parameters is adjusted to obtain inlet configurations with different inlet area and position.
Subsequently the inlet preliminary optimal configuration is obtained based on CFD numerical simulation evaluation.
Whereafter fine design and numerical simulation evaluation of the inlet were carried out to obtain the final optimal
configuration, which achieved a total pressure recovery coefficient of 0.9137 at Mach number of 0.85 with the matching
point of inlet and engine reached. The maximum absolute value of the distortion coefficient DC60 under all specified states
was 0.4448, meeting the requirements of the intake duct design indicators. The research results could provide certain

technical references for the design of submerged inlet of various aircraft.

Key Words: centerline; area ratio; submerged inlet; design; total pressure recovery coefficient
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