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A Study on the Operational Efficiency of UAM(Urban Aerial Mobility)s
Jaedo Song"

ABSTRACT

Prototype UAMs are shown to us in the market. When the complete product is delivered to
market, the efficiency of each UAMs can be compared by default. Before the complete product
is shown to us, the comparative study on efficiency of UAMs is performed under the product
cost estimation. The efficiency analysis result reveals that both of Lift & Cruise type and
vectored thrust type show good efficiency at the initial stage of product. At the near terms
stage, five years later from initial stage end, efficiency gets some change. Vectored thrust type
of UAMs show best efficiency at the near term stage of product. Because UAMs will be used in
urban area, Seoul is the place where the UAMs will be used first. The flying route from Seoul
City Hall to Yongsan Park, National Assembly in Yeouido, and City Airport is no more than 10
km distance. For this short distance route, efficiency will make multi-rotor type UAM be
prefered to other types. For long distance route or commuting route, life & cruise type and
vectored thrust type of UAMs will be prefered on account of operational efficiency.
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Table 1. Category of modern UAMs
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Table 2. Brief specifications of UAMs Table 4. Aircraft cost of UAMs at near term stage
Model| wWisk | Aurora Uber Al Model Min. | Max. Type
eCRM- Cost | Cost
Specifications Cora PAV 003 Vahana
Wisk Cora 291 326 Lift & Cruise
Number of seat 2 2 5 2

Aurora PAV 327 361 Lift & Cruise

Batiery cap.kWh)| 63 | 67.18 | 150 | 67.18 Uber eCRM-003 | 902 | 1,020 | Lift & Cruise

Total weight(kg) 576 575 095 A® Vahana 296 335 | Vectored Thrust

MTOW(kg) 757 800 815 Lilium Jet 630 700 | Vectored Thrust
Cruise

speed(in/h) 180 180 241 230 Joby S4 666 743 | Vectored Thrust

Note: Unit of Min. Cost and Max. Cost is US$1000.

Max. range(km) 100 80 96 100
Source: Kim and Yee(2021).

Model| Lilium | Joby | Volo-

Specifications Jet S4 copter )
Table 5. Battery exchange cost and electric rate
Number of seat 2 5 2 per year
Batt .(kWh 8 150 0
attery cap.( )| 3 > > Battery Rehare- Replace- | Electric
Total weight(ke) | 440 | 1434 | 450 Model | Consu- [T gE | ment | Rare
ption c Cost (US$
MTOW(kg) 640 | 1,815 | 610 (kWh) ount (US$) 1,000)
Cruise 300 322 100 Wisk Cora | 410,625 | 2,738 | 54,203 | 2,868

speed(km/h)

Aurora PAV | 165,564 | 2,628 | 21,854 1,157
Max. range(km) 300 241 27

Uber

¢CRM-003 220,095 | 3,285 | 29,053 | 1,537

Source: Vegh et al.(2019), Garrett-Glaser(2020), Aurora
Flight Science homepage, Electric VIOL News
homepage.

A3 Vahana | 176,076 | 2,628 | 23,242 | 1,230

Lilium Jet | 33,288k | 876 4,394 233

Joby S4 163,568 | 1,090 | 21,591 1,143

Table 3. Aircraft cost of UAMs at initial stage

Model Min. | Max. Type Table 6. Annual insurance premium
Cost Cost

Model Liability Hull 1 Hull 2

Wisk Cora 442 534 Lift & Cruise

Wisk Cora 1,898 58,560 37,020
Aurora PAV 469 553 Lift & Cruise

Aurora PAV 1,898 61,320 41,280
Uber eCRM-003 | 1,403 | 1,728 Lift & Cruise

Uber eCRM-003 2,674 187,860 115,320

A3 Vahana 572 672 | Vectored Thrust

A3 Vahana 1,898 74,640 37,860

Lilium Jet 1,182 | 1,373 | Vectored Thrust
Lilium Jet 1,898 153,300 79,800

Joby S4 1,287 | 1,500 | Vectored Thrust
Joby S4 2,674 167,220 84,540

Note: Unit of Min. Cost and Max. Cost is US$1000.

Note: Hull 1 stands for hull insurance premium at
Source: Kim and Yee(2021).

initial stage, while Hull 2 for near term stage.
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Fig. 2. Efficiency of UAMs at near term stage
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Table 7. Energy consumption of each UAM

Items Agzi;‘a Vaﬁjina Volocopter
E.C. at cruising | 83.86kW | 57.68kW | 16.43kW
Cruise speed | 180km/h | 230km/h | 100km/h
Available energy | ¢; g1 | 67.18kWh | 50kWh
of battery
Time for T.L. 6min 6min 6min
Energy for T.L. | 7.55kWh | 7.61kWh | 3.61kWh

Note: E.C. stands for Energy Consumption; T.L. stands
for Takeoff and Landing.
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