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Performance Analysis of Electroaerodynamic Propulsion with Conventional Propulsion

Systems
A. R. Ahmadi Faculty of Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran
R. Khoshkhoo Faculty of Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran
M. Nosratollahi Faculty of Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran

Abstract

This study investigates the performance of the Electroaerodynamic (EAD) propulsion system in comparison with traditional
propulsion technologies namely turbojet, turbofan, turboprop, and electric motors across a range of flight conditions, including
various speeds and altitudes. The paper begins with an outline of the core operating principles of EAD propulsion, along with its
advantages and existing challenges, and includes a survey of recent research developments in the field. A modeling and simulation
methodology is then applied to evaluate the behavior of each propulsion system in response to changes in flight speed and altitude.
Simulation results and performance plots reveal that while the thrust efficiency of the EAD system drops significantly at higher
speeds, it demonstrates comparatively lower sensitivity to altitude changes than conventional aircraft engines. This performance
profile highlights EAD’s potential as a viable option for high-altitude flight operations. Overall, the study supports further
advancement and refinement of innovative propulsion systems, with particular relevance to aerospace applications and extended-
duration missions in the upper atmosphere.

Keywords: Electroacrodynamic, Performance Analysis, Aircraft Engine, Propulsion, lonic Wind, System Modeling.
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