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Reduced Pressure Drop in the Air Inlet using Adjoint Optimization

M. Reza Tavalaee Fard?, H. Parhizkar 2, M. Garshasbi 3
1 MSc., Aerospace Engineering, Malek Ashtar University of Technology.
2 Assistant Professor, Faculty of Aerospace Engineering, Malek Ashtar University of Technology.
3MSc., Aerospace Engineering, Malek Ashtar University of Technology, Iran.

Abstract

The air inlet is one of the main components of propulsion systems, whose main task is to supply the required
airflow uniformly.This study aims to optimize an S-type inlet used in cruise missiles. The adjoint
optimization tools available in fluent software are used for this purpose. In the first step, the method has been
validated experimentally. The recovered pressure for the present study is 0.96 %, which has a good
agreement with the results from the empirical method In the following, numerical modeling of the airflow is
performed in the existing S-shaped duct. Then, using the numerical solution of the adjoint equations, the
sensitivity of the cost function to the deformation of duct walls is calculated. According to geometric
constraints, the purpose of optimization is to achieve a geometry that can minimize the total pressure drop by
minimum geometry changes and provide the required mass flow rates. In the present work, by removing the
flow separation region due to adjoint optimization, the total pressure drop has been reduced from 4.6 to 3
percent, and the mass flow rate has increased from 5.1 to 6.5 kg/s.

Keywords: S-Type Air Inlet; Adjoint Method; Optimization; Pressure Drop.
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Absolute Pressure (psi)
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2 Mass Flow Rate

Absolute Tofal Pressure (Po)
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Total Pressure (Pa)
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Mass Flow rate (Kg/s)
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