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Context: DELOREAN project AIRBUS g

EUROCONTROL

A "Dronesand EGNSS for Lowairspace urban mobi | i t y i

A Part of EU framework program Horizon 2020

A Main objective: assess and promote the use of EGNOS and Galileo as geuz&mumerics
an enabler to UAM  services AIRBUS
A Air Taxi scenario includes a route optimization module, which ain
requires the use of aircraft performance models & Correos
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Neue Wege.

A Cooperation between:
A Airbus UTM: develops UAM eVTOL prototypes 8

BUROCOMTHOL

A EUROCONTROL/BADA: develops aircraft models 6Z, UNIVERSITAT
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A Obijective: Generate an aircraft performance model, suitable to be
used for research and future UTM automated services
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The vehicle: A 3 Vahana (eVTOL for UAM)
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Vahana was a single -passenger or cargo, all  -electric, fully autonomous eVTOL
demonstrator, developed by

Acubed T Ai rbusd I nnovati on

Main characteristics
A MTOW: 725kg

A Payload: 100kg

A Cruise speed: 100kt
A Range: 50km

Vertical climb, hover and
transition to horizontal cruise
successfully tested.
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Structure  of the APM AIRBUS

Aircraft Performance Model is structured in following topics :
1. Motion Equations
2. Power required for horizontal flight

3. Propulsion

4. Operations
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Motion Equations

Motion equations are based on the modelling approach of BADA H, a helicopter performance
model recently developed by EUROCONTROL.

Energy equation provides a functional relationship that correlates power required for horizontal
flight (P,4) with following vehicle state variables:

A Power delivered to the propulsion system (P)

A Acceleration
A Rate of climb or descent (ROCD)

- dv dh

Fuel consumption rate equation is substituted by electric energy consumption rate .
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Aircraft Performance  Model AIRBUS

Objective of the Aircraft Performance Model is:
A Provide power required for horizontal flight (Pq) @s function of the vehicle state variables

A Provide electric energy consumption rate as a function of Power delivered to the propulsion
system .
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Power Required for Horizontal Flight (1) AIRBUS g

Rotorcraft have more complex aerodynamics than airplanes
Multi -rotor aircraft are more complex than single -rotor
Tilt-wing aircraft are even more complex

Vahana has eight rotors ontilt -wings'!
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Power Required for Horizontal Flight (1) AIRBUS

Exiusting BADA Helicopter model formulas are  tuned to reproduce the main aspects of
Vahana aerodynamics

Rotor angular speed is modelled as a 5th degree polynomial of speed.
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