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Abstract

This paper describes the results of a study on Generic Quad Tilt Rotor UAM aircraft, focusing on
nonlinear mathematical modeling and the development of real-time simulation software. In this research, we
designed a configuration for a Generic Quad Tilt Rotor eVTOL UAM aircraft based on NASA's UAM
mission requirements. We modeled the aerodynamics using a database, the prop-rotor dynamics with a thrust
database, and included a ground reaction and atmospheric model in the flight model. We defined the control
concept for various modes(helicopter mode, transition mode, and airplane mode), derived tilt angle corridors,
and formulated flight control requirements. The resultant real-time flight simulation software not only performs
trim analysis for Tilt Rotor UAM aircraft but also predicts handling qualities, optimizes tilt angle scheduling
based on dynamic characteristics, designs and validates flight control laws for helicopter, transition, and
airplane modes, and facilitates flight training through simulator integration.
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Gross Weight [7,000 Ib|No. of Rotor
Overall Length |34.83 ft|No. of Blade

Rear Wing Span|40.21 ft|Hover Tip Velocity |534 ft/s
Vertical Wing Span| 8.24 ft |Cruise Tip Velocity|190 ft/s

Front Wing Span|38.33 ft|Blade Radius
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Table 4 Trim Calculation Logic by Axis and Mode
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