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Abstract :

In the future, various types of Urban Air Mobility devices would be developed to fulfill the demands for rapid

inter-city transportation. However, many recent unveiled UAMs are designed similarly to typical flying objects in terms of
functional requirements, as in airplanes or drones. Meanwhile, the works of the designer Luigi Colani demonstrated
creativity and novelty in the field of physiognomy and in the structures of airplane design, which have been considered
mostly as emotional products, albeit their functional principles are in line with efficiency in organisms. In this study, both
concepts and design characteristics of the works of Luigi Colani and recent Urban Air Mobility devices have been observed
and analyzed based on their structures and physiognomies to derive implications for further UAM fuselage designs. The
implications point to functional design concepts for UAM fuselage, such as streamlines derived from living organisms in
nature, either as biplane structures or annular wings to maximize lift force.
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Implication Study for Urban Air Mobility(UAM) Fuselage Design through Observing Luigi Colani’s Bio Designs

Table 1 Functional differences of UAM models from airplanes

EHang AAV AeroMobile 4.0 Lillium Jet Hyundai UAM S-Al
Driving 160 km/h
Speed 130 km/h 280 km/h 240 km/h
pee Flying 360 km/h
Driving 100 km
Flying ranges 16 km mfmg 60 minutes (300 km) 100 km
Flying 750 km
Number of passengers 1 2 4+pilot 4+2 pilots
Altitudes 500 m 600 m 400 m 300 ~ 600 m
Electric driving+turb Take off & landi torx6
Propulsion systems 2 blades rotorx 8 e,c ¢ .rlvmg © Electric compact rotorx36 €0 .an 1he rofor
engined single propeller propulsion rotorx4
'VTOL : electric Vertical Tak
Take off & landing VTOL STOL VTOL € erectric vertical fake
Off and Landing
. . 5.9%2.2x1.5 (m) .
Dimensions (LxWxH) | 3.86x5.5x1.44(m) . . Wing span 11(m) 10.7x16%15 (m)
Maximum wing span 8.8 (m)
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Fig. 9 Cross sectional shapes of airfoils
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Fig. 19 Colani’s sketch for Annular wing plane
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Maximize lift force

Less coefficient drag
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Table 4 Implications for UAM fuselage designs

Fuselage design factors Wing types

Stream lined fuselage

Sharp edges

— Biplane or annular wing
Directional shapes

Tensional surfaces
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