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[Abstract]

An important challenge in commercialization of eVTOL PAYV is to reduce noise for urban air mobility (UAM) operation. Therefore, in
this paper, noise priority routes were created to minimize the number of people affected by noise using aviation environmental design tool
(AEDT) software and population distribution data for administrative districts, and noise analyses during operation were performed. Also,
it was analyzed how much noise exposure could be reduced compared to the number of people affected by noise in the shortest route.
Considering that the eVTOL PAV developers do not provide data, the analysis was conducted using a helicopter model. As a result, it was

shown that the noise priority route that minimized the amount of noise exposure was more efficient than other routes.

Key word : Urban air mobility, Route generation, AEDT, Noise analysis, eVTOL PAV, Noise priority.

https://doi.org/10.12673/jant.2020.24.5.348 Received 30 September 2020; Revised 21 October 2020
This is an Open Access article distributed under Accepted (Publication) 7 October 2020 (30 October 2020)
s the terms of the Creative Commons Attribution *Corresponding Author; Ho-Yon Hwang

Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial )
use, distribution, and reproduction in any medium, provided the Tel: +82-2-3408-3773
original work is properly cited. E-mail: hyhwang@sejong.edu

Copyright (©) 2020 The Korea Navigation Institute 348 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



.M 8
&F AREE Gape] B o Al 1 als s o] T3
aL, AR ake] By o g «al 2 alE e skl dAl=
AR o)Al S ol eAdS WS “Al 3 als W ol
N A= 7o) WA e Qv 217 & sy

TAEE BRIZIEJ(UAM; urban air mobility) ©]th UAM-

& Alglo] 2= o] o]f TolM 53, T ARk E
TN o] FE FEAA 5 vk Zlolth1]. AR =
W ERRE A ABHE AL gl dRdeln E4o® <l
ks A e A EH o m S8k itk kol
ek, g T FAR AL AR Q18 G e =27}
S7FetaL AR aEA A e) B0 w Qlate] 53] EE T A
Tl - Rl A o] arE R T 139 o] 28 The e &
FE& 2akohs A7 dAdsta glof R8-S S 71 A
O & et w3k 1 29} 3 19 vpERd Bl o] FE
ARFOA e ) B2 AT Mt A7 RE A
oF= =2l v 2y o] 9o 21 Zo]7h159.8 kmel o] 2
o} ofell w2} 20199 715 AN HEES o8 F

B2 Bt 2QAIZFS ¢ g1E- 0% OECD H vt 2959l Bl
2.84l] 32 3 o2 YERGTH2].

AHAAME olefst S EH
UAM?] 38315 33 +=¢
ZH]-8-0] 70% A7 vt s}

SHo® 1 ol sk A<

-

ato] AAWEAAE 75T Ao 20301
FEE B ZE oleS giste] UAM Al =8S
Zolh3].

LM = A WFDF &/l tigh Uit 2 electric
vertical take off and landing (eVTOL) H| 3| 73} UAM A]
28 5ol TS S8 AL vk 2R A E AL vl AL &
23 AF 4] 2EHEZ]| Q4= eVTOL personal air vehicle
(PAVE AlZJsto] 1 F5S H2ESIlon, 91 dyw o]
E AL ellofu]s AFSo] th7] 1ol A= 20231 WX 2026130
UAM AJH| 2= 38315 A8 T Sl

el 22 7140 UAM AR S Adel] A8 54 5
Foll EHHSNE 5, wA AGelH 3 58 419
She A e 53] B, 28 Bl 9ol A glek. v =
E @5o] Fob AFA|go] shwabil Dol g Seitet
R ol G0 BAIS] FHs] Bk el gl
AaoITh, Rk 289 B0 ARl ket =71 st g
Hge]7] wol SHH 0w HEAQ 28 o] v A%
£ 53] U F, FF0) E o]s] AL BE olojo]
= 2 A A% 7Ps e A28 S FEE Rlo] 48 Aol

349

Z RU2lE| 282 A3 ITEEE D23 43 M YR MY W 25 B4
e ol
d ey
> g O v/\l
} Bral
$ 2.
'>
J,
X =
g
o /

All'day {moming-~.afternoon - non-peak)
traffic volume over 9,000 vehicles/hour
Peak-time (peak in the morning and afternoon)
traffic volume over 9,000 vehicles/hour

O 1. d Al & S5 A2 w3 9,000 tH/Al =2 72+

(2]
Fig. 1. Over 9,000 units/hour traffic zone for all day and
commuting time [2].

pS
All day (morning - afternoon - non-peak)
congestion zone

Peak-time (peak time in the morning and afternoon)
congestion zone

T8 2. ™ Az 2 EE|Z A2 2 A F2H2]
Fig. 2. Major congestion zones for all day and commuting
time [2].

=1-9]| A13= FAA (Federal Aviation Administration)
F5719 28, 9H A, WiE7ks, U] 293
A sE A Ego])] AEDT (aviation
environmental design tool)E AHE-31] UAM 42 TR A5
A stk ARE Ao A3 W T Ut
2| A3t 5 8l7] flel iAo} AR E A ddshks o

21 2 0] obdl 2294 Feh= Agsteick

N

o

www.koni.or.kr



J. Adv. Navig. Technol. 24(5): 348-357, Oct. 2020

1. A 7ZH2]
Table 1. Major congestion zones [2].

Road
type

=
_'_O

a3

Extension
(km)

Category Road name (section)

Seoul outer ring expressway
(Gyeyang IC — Jungdong IC
- Ahnhyun IC),

West coast expressway

Hi (Ansan JC — West Seoul TG),
ighway
2nd Gyeonngin expressway
(Gwangmyeong IC — lljig JC)

etc.

Gangbyeonbuk-ro(Seongsan
large bridge — Dongho large

Rush hour bridge),

congestion
& Internal beltway

(Yeonhee IC — Hongjimun tunnel
entrance),

City

express Dongbu main road(Jungnang

bridge — Wolgye bridge), 84.5
Olympic daero

(Gayang large bridge — Yeoui
downstream IC)

etc.

Total 159.8
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9 Uijeongbu 10,261 5.03
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noise by scenarios.

Scenario | Business priority scenario Noise priority scenario
Population Population
264,312 220,346

Highly annoyed (%)

18%

Noise
level

Population of
noise exposure

Population of
noise exposure

60 dB 47,5676 39,662
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