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Abstract 
Due to the wide range of Unmanned Aerial Vehicles (UAVs) applications, the current fleet will multiply in the coming 
years [1]. However, this growth in the UAV fleet will inevitably be accompanied by a series of concerns. Mainly, the 
scientific community [2] is concerned about both polluting and greenhouse gas emissions, as well as noise emissions in 
the operation of these aircraft in urban environments [3]. In recent years, multiple technologies have been proposed to 
alleviate these problems, such as electrification or hybridization [4], use of distributed electric propulsion (DEP) [5], or 
boundary layer ingestion (BLI) [6]. Recently, in the research by Tiseira et al. [7], the combination of these technologies 
has been presented to design small fixed-wing aircraft weighing up to 25 kg. Those designs achieve up to 16% fuel 
savings compared to classic configurations based on ICE-powered mono propellers. This reduction in fuel for the same 
mission opens the door to designing new aircraft that optimise the application of these technologies, thus improving 
the associated pollution and noise. The effect in fuel consumption can also be directly translated into other powerplant 
configurations, such as fuel cell-battery hybrids or direct battery powered aircraft. In this work, a least absolute 
shrinkage and selection operator (lasso) method is employed with an aircraft design database to develop tools that can 
aid the DEP BLI aircraft conceptual and preliminary design. Although the objective of the design procedures is to 
minimise the energy consumption, the final configuration impacts the acoustic signature of the aircraft, which is an 
important concern during missions such as urban flight or patrol operations. Thus, the impact on noise emissions is also 
studied. 
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