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Analyses of Hover Lift Efficiency, Disc Loading and Required
Battery Specific Energy for Various eVTOL Types
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[Abstract]

In many metropolitan cities around the world, ground and underground transportation networks are saturated due to
urbanization. In addition, regulations on carbon emissions to prevent global warming are becoming stricter, and eVTOL, which
will be operating in complex cities, is gaining popularity as the next generation of eco-friendly transportation. In this study, the
hover lift efficiency and disc loading of eVTOLs for each type were calculated by classifying eVTOLs into following types:
multicopter, lift+cruise, and vectored thrust. In addition, using the aerodynamic analysis programs OpenVSP, Fluent and Javaprop,
the specific battery energy required for the smooth operation of eVTOL, which will be realized in the near future, was calculated

and analyzed base on reports published by Uber and airworthiness authorities of each country.
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Fig. 1. The global urban air mobility radar[3].
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Fig. 2. The global electric propulsion radar(3].
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Table 1. Selected eVTOL list.

Name Company Category MTOW (kg) [Passengers
Ehang 184 Ehang Multicopter 360[4] 1
Ehang 216 Ehang Multicopter 650[7] 2
CityAirbus Airbus Multicopter 2,200[8] 5

Volocopter 2X| Volocopter Multicopter 450[4] 2

Volocity Volocopter Multicopter 900[4] 2

Aurora Boeing Lift + Cruise 800[4] 2

TF-2A Terrafugia | Lift + Cruise 1,200[4] 3
Wisk (Kitty . .

Cora Hawk) Lift + Cruise 1,224[9] 2
Beta . .

ALIA Technologies Lift + Cruise | 2,722[10] 6

Vahana A(,tubed Vectored Thrust|  815[4] 2

Airbus

Nexus 4EX Bell Vectored Thrust| 3,175[4] 5

S4 Joby Vectored Thrust| 2,177[4] 5

Lilium Jet Lilium Vectored Thrust| 3,175[11] 7

S-Al Hyundai | Vectored Thrust| 3,125[4] 5

Maker Archer Vectored Thrust| 1,508[12] 2
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Table 2. eVTOL hovering power, efficiency and disc loading.

Name Hovering power |Hover lift efficiency| Disc loading

(kW) (kg/kW) (kg/m?)
Ehang 184 56.88 6.33 45.47
Ehang 216 97.58 6.66 41.05
CityAirbus 433.42 5.08 85.11
Volocopter 2X 35.72 12.60 9.95
Volocity 78.87 11.41 12.13
Aurora 129.21 6.19 46.64
TF-2A 224.30 535 62.46
Cora 274.92 4.45 90.19
ALIA 531.20 5.12 60.13
Vahana 147.67 5.52 58.69

Nexus 4EX 875.51 3.63 166.74
S4 387.40 5.62 56.61

Lilium Jet 2576.07 1.23 1189.38
S-Al 563.85 5.54 49.79
Maker 285.61 5.28 64.13
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E 4. eVTOL HiE{2|™ =2 3! Hlof|L{X|
Table 4. eVTOL battery pack weight and specific energy.

Name Battery Pack Weight | Battery Pack Specific
(kg) Energy (Wh/kg)

Ehang 184 123 [23] 275
Ehang 216 222 [17] 282
CityAirbus 500[24] 440
Volocopter 2X 153 (assumed) 267
Volocity 306 (assumed) 260
Aurora 264 (assumed) 263
TF-2A 396 (assumed) 230
Cora 400 [9] 222
ALIA 1,360 [10] 421
Vahana 272 [25] 247
Nexus 4EX 1,048 (assumed) 295
S4 851 [26] 348
Lilium Jet 953 [11] 464
S-Al 875 (assumed) 274
Maker 400 [12] 284
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