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Selection of Vertiport Location, Route Setting and Operating Time
Analysis of Urban Air Mobility in Metropolitan Area
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[Abstract]

With the increases of average commuting time of office workers in the Seoul metropolitan area and the cost of traffic congestion on
roads, the need for new transportation is increasing and urban air mobility (UAM) is emerging as an alternative. Therefore, in this paper, the
vertiport locations were selected and routes were established using population, traffic and commuting data of Seoul and Gyeonggi
Province. Vector thrust type and multicopter type of eVTOL compatible for UAM were selected by analyzing the types of eVTOL and time
required for selected routes was calculated. In addition, the time required when we utilize other transportations was compared with UAM.

Finally, it was verified that the commuting time can be sharply reduced when we use UAM.
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Fig. 3. Traffic population from Gyeonggi-do to Seoul [10].
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Fig. 4. Density of living population in Seoul at 6am [12].
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Table 1. Basic specification of different eVTOL types
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Table 5. Specification of virtual eVTOL2 using multirotor.
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Table 6. Direct, detour distance for each route.

Direct distance (km) Detour distance (km)
Routel 17.12 19.64
Route2 10.09 12.95
Route3 10.55 10.55
Route4 26.65 32.58
Route5 20.21 23.5
Cruise flight
~/ (Altitude 500m)
Transition fight Trasition flight

D

Vertical takefoff ‘\‘_\_‘4 Veftical landing

300m i 300m
Virtual mission profile

T8 16. Thael AREA
Fig. 16. Virtual mission profile.
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Table 7. Total time required for straight distance using
virtual eVTOL1.

oVTOLL Tak;off {md Acceleratiq Cruise T.otal
) landing time n/de.celeratl T tlrpe

(s) on time (s) (min)

Routel 40 70.6 3.42 5.25

Route2 40 70.6 1.79 3.62

Route3 40 70.6 1.90 3.73

Route4 40 70.6 5.70 7.53

Route5 40 70.6 4.18 6.01

H 8. 7tae| eVTOL2E 0|8%F ZMHE| QA7

Table 8. Total time required for straight distance using
virtual eVTOL2.

oVTOL2 Tak§off ;.md Acceleratiq Cruise ”Fotal
(i) landing time n/de.celeratl s (k) time
(s) on time (s) (min)

Routel 40 29.4 8.81 9.97
Route2 40 29.4 4.83 5.99
Route3 40 29.4 5.09 6.25
Route4 40 29.4 14.20 15.36
Route5 40 29.4 10.56 11.72

E 9. 7IAe| eVTOL1E o|&¢8 235|Hz2|

LQAIZH

Table 9. Total time required for detour distance using
virtual eVTOLA1.

eVTOLI Tak;off @d Acceleratiq Cruise Tptal
(i) landing time n/de.celeratl o (fatn) time
(s) on time (s) (min)
Routel 40 70.6 4.04 5.87
Route2 40 70.6 2.46 4.29
Route3 40 70.6 1.90 3.73
Route4 40 70.6 7.10 8.93
Route5 40 70.6 4.95 6.79
H 10. 7He| eVTOL2E 0|88 23|72 A2t

Table 10. Total time required for detour distance using
virtual eVTOL2.

VTOL2 Tak&?off gnd Acceleratig Cruise Tptal
i) landing time n/def:eleratl ey tlmc
(s) on time (s) (min)
Routel 40 29.4 10.23 11.39
Route2 40 29.4 6.45 7.61
Route3 40 29.4 5.09 6.25
Route4 40 29.4 17.56 18.71
Route5 40 29.4 12.42 13.58
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Comparison of time required

IMMHHHHTIIIT

Route3 Route4 Route5
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Fig. 17. Comparison of the time required for a car,

public transport, and eVTOL1
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Fig. 18. Comparison of the time required for a car,
public transport, and eVTOL2

¥ 11. eVTOL1, eVTOL2
Table 11. Comparison of the time required for eVTOL1

LQAZEH|

and eVTOL2.
eVTOLI1(min) | eVTOL2(min) Ratio
Routel 5.87 11.39 1.94
Route2 429 7.61 1.77
Route3 3.73 6.25 1.68
Route4 8.93 18.71 2.10
Route5 6.79 13.58 2
v.d B
2 =2 TR vkt als ek S5 Q1o
ATRALAG S Telsle] UAM £-8-2 913 20| 254}
ARg 4B E3 eVTOLS) o] §3E BAlste] %
B} M SR e L 48] me)
AP 1 Y= e REFS B Aol ek FHu
geje] 7 eVTOLI 2 ‘QFJPLH el ] 714 eVTOL2E A

Aete] the BT A £ e BASIG:
71k VTOLIE AL83 UAME: ol 851 Heiel 5 4

AAR S S3lebd 2 o2 582} HsiA] A8A)7te] 1/
9 o2 fashal, UlsuEd vlashd 1/132 24shd,

https://doi.org/10.12673/jant.2020.24.5.358

366

S8k} HhLoM

O zhaskal -3 Ee

%%x}% H] lm}@ /65770 7t
B =S

e

7] & A S

He 71 1l

v
AN VTGS

EaNch

IREE T ES CEXP
s gAzbe] WS- g, anm we
o) UAME A28 1550 4]

]7}0] ﬁﬂ

AAsla, wE EREE SAs)Tm, gﬂ%% ANE0] =
oA Ghlsh= AR AARAAE = S Aotk AL}
o] AHE3)AF Barx o) wp=H 2035L4ﬁU AMo| B H3} 5w
S H]-8-o] 7]& YA H|-&H ﬂr SholA] = Zl o2 Ho]g)o]
203537 UAMPO] 7|& tFus o] JdHEs g
Zo 7 7]
Acknowledgments

o] =2 FTENEH ] QYo R FEWSHI}TEXTY
o AEE  Wwol  FElE AFARKIAEHARNE

20CTAP—-C157731-01)

References

[1] Job Korea, Average commuting time [Internet]. Available:
http://www.jobkorea.co.kr/GoodJob/Tip/View?News No=1
5457 &schCtgr=0&schTxt=%EC%B6%9C%ED%87%B4%
EA%B7%BC&Page=1.

Traffic congestion cost

[2] E-nara indicator,

Available: http://www.index.go.kr/potal/main/EachDtlPage

Detail.do?idx _cd=1248.

[3] Uber elevate [Internet]. Available: https://www.uber.com
/kr/ko/elevate/.

[4] Volocopter [Internet]. Available: https://www.volocopter.

com/en/urban-mobility/.
Hyundai, UAM

https://tech.hyundaimotorgroup.com/kr/tag/uam/.

[6] K-UAM road map, Ministry of Land, Infrastructure and

Transport, Sejong, May, 2020.

[Internet].

[5] Available:

Hyundai [Internet].

[7]1 E. H. Lim, A Study on Seoul metro area operation and
vertiport selection of ODM (on-demand mobility) utilizing
PAV (Personal air vehicle), M.S. dissertation, Sejong
University, Seoul, Feb. 2019.



[8] B. S. Lee, J. Y. Yun and H. Y. Hwang, “Flight range and time
analysis for classification of eVIOL PAV,” Journal of
Advanced Navigation Technology, Vol. 24, No. 2, pp.
73~84, 2020.

[91J. Y. Yun, B. S. Lee and H. Y. Hwang, “Noise analysis for
the operation of the eVTOL PAV using AEDT (Aviation
environmental design tool),” Journal of Advanced Navigation
Technology, Vol. 23, No. 4, pp. 265~272, 2019.

[10] Kyunghyang news, Rank of traffic [Internet]. Available:
http://news.khan.co.kr/kh news/khan_art view.html?artid=2
01805161820001&code=940100.

[11] Seoul open data plaza, Seoul living population [Internet].

Available:  https://data.seoul.go.kr/dataVisual/seoul/seoul

LivingPopulation.do.

[12] Pxd, Choropleth map [Internet]. Available: https://story
pxd.co.kr/1408.

[13] Uber Elevate [Internet]. Available: https:/www.
uber.com/elevate.pdf

[14] Hyundai, Hyundai future mobility vision [Internet].

Available: https://young.hyundai.com/hyundai/news/detail.
do ?seq=7128.

[15] Parker D. Vascik and R. John Hansman, “Development of v
ertiport capacity envelopes and analysis of their sensitivity
to topological and operational factors,” in AIAA Scitech
2019 Forum, San Diego: CA, pp. 1-26, Jan. 2019.

[16] Electric VTOL News, eVTOL aircraft directory [Internet].
Available: https://evtol.news/aircraft.

[17] xXNOTAM, Restricted and prohibited airspace [Internet].

2 X M (Jae-Seok Oh)

oAl "ot

HER T

& S % (Ho-yon Hwang)

A
-
2

19934 5¢ : 0|= Georgia Institute of Technology &3%*F&
=3 2000~ #A : MBCHetn S3eFSstnt ma
— 2012d~2017 : MBS 4 S3Mdedpa AT LT

y

&,.J

367

2016 A 3% ~ S| : MBchetu stEPFS et Sl

Available:
Jsp-
[18] C. J. Hwang, “Status and challenges of urban air mobility

http://aim.koca.go.kr/google/xNotamViewMap.

development,” Current Industrial and Technological Trends
in aerospace, Vol. 16, No.1, pp. 33-41, 2018.

[19] A. Bacchini and E. Cestino, “Electric VTOL configurations
comparison,” Aerospace, Vol. 6, No. 3, pp. 1-19, Feb, 2019.

[20] C. Silva, R. Wayne, Johnson, E. Solis, Michael D.
Patterson and Kevin R. Antcliff, “VTOL urban air mobility
concept vehicles for technology development,” in 2018

Technology, and  Operations
Conference, Atlanta: GA, pp. 1-16, June, 2018.

[21] Wikipedia, Multirotor [Internet]. Available: https:/en.
wikipedia.org /wiki/Multirotor.

[22] Lilium, Lilium jet [Internet].
com/the-jet.

[23] Bell, 4EX Available:
www.bellflight.com/products/bell-nexus.

Aviation Integration,

Available: https://lilium.

Nexus [Internet]. https://
[24] Aurora flight sciences, Aurora [Internet]. Available: https://
WWW.aurora.aero/.

[25] Seoul open data plaza, urban highway speed information
[Internet]. Available: https://data.seoul.go.kr/dataList/OA-
15247/F/1/datasetView.do.

[26] Google map [Internet]. Available: https:/www.google.co.k

r/maps/.

[27] Wikipedia, Haversine Formula [Internet]. Available: https:/

/en.wikipedia.org/wiki/Haversine formula.

> Urban Air Mobility, PAV Design, Assessment of Environmental Impacts from Aviation

st (ZstsiAl)

IVI 3 ZHAE0F 1 Urban Air Mobility, PAV Design, Solar Aircraft Design, Assessment of Environmental Impacts from Aviation

www.koni.or.kr



