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Compound wing eVTOL battery requirements and
implications for powertrain safety

DING Shuiting, DING Shuo, SUN Shuang, DAN Min, ZHAO Ziqing

(College of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Power battery is an important component for the realization of electrified flight, its technology
level and safety level are particularly important for the commercialization of electric vertical take—off and landing
aircraft (eVTOL). In this paper, the impact of battery performance on the operational performance, airworthiness
and safety of eVTOL aircraft was investigated under typical flight missions. The whole aircraft and powertrain of
the compound wing eVTOL were modeled using software SUAVE (Stanford University Aerospace Vehicle Envi-
ronment, SUAVE), and the safety analysis of the powertrain was conducted using the Fault Tree analysis (FTA)
method. Through simulation, it is found that under the current battery technology level, the discharge C—rate con-
straint of the battery is the key limiting condition that determines the battery performance demand. For the eVTOL
designed in this paper, 372 Wh/kg is the minimum energy density to satisfy all the safety constraints, and the
degradation of the battery capacity during use is an important reference index for the designer to select the mini-
mum energy density of the battery. Improving the reliability of the battery alone will have a limited effect on the
powertrain reliability, but the decline of the battery performance will make the battery the main factor of the pow-
ertrain failure. The typical powertrain failure rate built in this paper is found to be 1.524x107" by FTA method,
which is close to the base—level catastrophic failure rate requirement for single—seat vehicles in SC-VTOL-01.
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