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ABSTRACT
The rising number of passengers transported by aircraft leads to more flight traffic, further increasing
the environmental impact of the aviation sector. In order to combat the growing environmental im-
pact, the Cluster of Excellence Sustainable and Energy Efficient Aviation of TU Braunschweig aims
to advance research towards a climate neutral aviation industry, especially with the design of an elec-
trically propelled short-range regional aircraft, among others. In the conscience of passengers, the
focus is also shifted towards a healthy and comfortable travel experience. One of the main factors
influencing these aspects is noise inside the aircraft cabin. A lower noise impact can help increase the
technology acceptance and further push towards more sustainable airborne transport solutions. This
contribution aims to simulatively assess and compare the sound pressure levels inside the passenger
cabin of an electric propeller aircraft. The focus is laid on two of the most important noise sources:
the tonal propeller excitation as well as the sound field beneath the turbulent boundary layer. The pa-
per presents a wave-resolving FE model considering both sources and shows, which sound pressure
levels can be expected, while also comparing the frequency spectra separately, therefore enabling
early design changes to help reduce the cabin noise.

1. INTRODUCTION
Airborne travel is one of the most important sectors of transportation. The speed and comfort of
traveling by aircraft is not only advantageous for large distances, short-range aircraft also help im-
prove life in hard to reach regions and are therefore an indispensable part of today’s world. Before
the global pandemic started in 2019 commercial aircraft operations accounted for 2.4% of all global
C02 emissions [1]. Of all those emissions 80% are directly linked to passenger aircraft operations [1].
Additionally, with air travel steadily recovering after the pandemic EUROCONTROL predicts an in-
crease in aircraft travel by at least 19% until 2050 in a conservative scenario, while another scenario
places the increase at 76% [2]. The data presented in the two reports showcases that one of the
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