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ABSTRACT

PAV is considered to improve quality of life and standards of living, improvement of which
was caused by automobile hundred years ago. Comparative economic efficiency of PAVs is
measured to compare each PAV. Specification and sales price of the PAVs are open to the
public. BlackFly, Transition and Aeromobil 3.0 have competitive power in flying range,
purchasing cost, and operational cost. Lift & cruise configuration and vectored thrust con-
figuration PAVs are designed by many companies nowadays, and BlackFly which can be
considered to be lift & cruise configuration is one of the most efficient PAVs. High battery price
does not help multi-copter shaped PAVs to have economic efficiency. Aerodynamic wing,
eVTOL, and low sale price are needed for PAVs to ride a wave of public interest as a new
personal mobility. Under the conditions, the PAV can fly at downtown and can be purchased by
people at large. Popularization of PAV could follow in the 100 years old footsteps of automobile.
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Table 1. Historical brief of PAV models
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Note: ! BPAV(Boeing PAV) is not the name of the vehicle and Aurora is also not. Aurora Flight Sciences is
an subsidiary company of Boeing.

Source: Frost and Sullivan(2017); Robin Lineberger et al.(2018); Web pages of each company.
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Table 3. Basic feature of PAVs for analysis

PAV Cat!'| Cruise? |Max.?|Price*
Transition 1 19L/hour 400 28
Aeromobile3.0 1 |15L/hour | 460 | 130
Liberty(Econ.) 2 | 10.6L/hour | 450 40
Liberty(Luxu.) 2 | 10.6L/hour | 450 | 60
FEhangl84(Econ.) | 3 |37.6kWh 25 20
Ehangl84(Luxe.) | 3 |37.6kWh 25 30
Volocopter 3 | 70.2kWh 30 20

BlackFly 4 |20.6kWh 40 7

Cora 4 ]130.3kWh 62 75

Note: ! Category at Table 2.
% Fuel consumption at cruise speed.
> Maximum flight distance (miles).
4 Purchasing price (million US dollars).

Source: Web pages of each company.
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Fig. 1. Maximum range efficiency of PAVs
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Table 4. Engine replacement and battery change
cost of PAVs

PAV Cruise! | Distance? Cost’
Transition 172 344 81.10
Aeromobile3.0 186 372 75.00
Liberty(Econ.) 160 320 87.19
Liberty(Luxu.) 160 320 87.19
PAV Capacity* | Change’ Cost®
FEhang184(Econ.) 17 9.24 23.58
Ehang184(Luxe.) 17 9.24 23.58
Volocopter 50 7.71 57.79
BlackFly 63 3.73 35.23
Cora 12 5.78 10.40

Note: ! Cruise Speed (km/h).

% Flight Distance by 2,000 hours Cruising
(1,000km).

3 Engine Replacement Cost at 372,000km
Flight (million Korean Won).

4 Battery Capacity (kWh).

> Battery Change Frequency at 372,000km
Flight (number of times).

¢ Battery Change Cost at 372,000km Flight
(million Korean Won).

Source: Measured by the data of each company's
web pages.

~
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Volocopter2X
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.
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Ln(OperationalExpef

Aeromobil3.0

~

3

0.45 0.55 0.65 0.75 0.85 0.95 1.05
Ln(Purchasing Cost)/Ln(Distance)

Legend: @Categoryl #Category2 MCategory3 ACategory4 --- Max. Efficiency Line

Fig. 2. Unit iso—quant curve and efficiency of
PAVs
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13) https://www.iskylover.com/268
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Note: Horizontal and Vertical Lines stands for the
axis of average maximum range and average
purchasing cost per km.
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Fig. 4. Maximum range and operational cost of
PAVs

Note: Horizontal and Vertical Lines stands for the
axis of average maximum range and average
operating cost per km.
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Table 5. Development direction of PAV
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