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A Study on the Analysis Method of Noise Standard Reflecting Aircraft
Performance according to Flight Condition

- Focusing on A330-300 at Gimpo International Airport -

Myeongsik Lee’, Sungwoo Jang , Jun ho Lee
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ABSTRACT

In an effort to reduce aircraft noise, noise abatement areas are designated and notified, and
noise abatement procedures are implemented. However, residents in noise abatement areas are

increasingly complaining about the increase in noise, and airlines are exceeding the criteria for
noise. In this study, A330-300 airplane set flight conditions that are predicted to generate the
most noise when taking off 32 runway at Gimpo International Airport, and predicted the noise
as the NPD curve of the INM and AEDT programs. As a result of the analysis, it was considered
that the noise at a specific point would generate higher noise than the noise criteria. Therefore,
to avoid exceeding aircraft noise criteria at a particular point, supplementing the departure
procedures by reflecting aircraft performance under flight conditions would reduce complaints

from both airlines and local residents.
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Table 1. A330-300 aircraft general information

takeoff weigh 2351
Number of seats 272-290(variable)
Noise certificate Class 6
Lateral 98.8
AFM | Approach 98.3
EPNL(dB) Fly over 92.5
© PW4168A Lateral 101.0
ICAO | Approach 104.3
Fly over 98.0

Z4: Airbus, ¥57|EHEAAE Ministry of Land,
Infrastructure and Transport.

Fig. 1. A330-300 Asiana Airline
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1) Integrated Noise Model (FAA) version 7.0.

Fig. 2. Gimpo International Airport noise map
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Table 2. Aircraft noise at Gimpo City

date (N1+3N2+1\110(N3+N4)) WECPNL | e
09/17 335 67.3 69.0
09/18 338 68.7 70.4
09/19 328 67.9 69.7
09/20 301 69.2 71.4
09/21 303 68.3 70.5
09/22 302 68.5 70.7
09/23 264 68.5 71.3

NONH+3N+10(N;+No ) AU 3719 57HgR3ls
(AR 7FA] kg B3,
A ARTFTAT £&5B7HEHEILA, 2016.

2) Aviation Environmental Design Tool (FAA) version 3e.
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Table 3. The number of annual aircraft opera—
tion at Gimpo International Airport

Table 4. Flight condition

Outside air

.8 (=311

Year Aircraft operation temperature 308 (=31T)
2017 145,507 Wind Oknot
2018 141,080 Atmospheric 1,013 hpa

pressure
2019 140,422

Runway D
2020 113,580 condition y
2021 138,855 Weight 235t /205 t

£ FENEHR Ubikais. Climb thrust |CT/Derated Climbl/Derated Climb2

337 AadFAgoR 2F3AE 75WECPNL
A9l AFEE |A5] YA ol 1Y B
AT e 99 AETAl oot Y3|+E
U5t k=St 4= Qloh Table 33 Zo] & 5dzt
(201785 20219) I J3 V& § F2YU=R
g8t AASE 20208 AlQlshE 76.0~76.54
dB(A) groz AXFEEE 75WECPNLEES fAI5H
Qo= o Bt 77dB(A)EES] Aol A= ofof
g Aol

A330-300 35719 4% 242 #I8 AirbusAtol
2 295k GBANA AHge Fly

X
&
S
oot
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N

% 272 Table 49} 2tk

F37] A sT BRiste] 92 71AE A2 9
71 2% (outside air temperature), B (wind), 5%
(weight), A58 AF(climb thrust), 2% 2%
(configuration), °o}#(air conditioner) AFE G-,
W74 (anti ice)?] AME 5 otk
Q7 EE 257t =258 A58l EYsit
Aol ARERE 31CE FFEEEC 7FY 24
FoR TYRF2ET 5UTt IF 7HY o 2@
9ol 9o vl o HEAAFYY 3T
HELLTLE 30.8C0lT)

HlZo] A AE(headwind)E BFEE F3719

Jg50] FoMT GEY B9 BFE WP uHy

o

Takeoff thrust OPT THRUST(STD)

OPT CONE(STD)

Configuration

Air conditioner ON
Anti ice OFF
Runway 32R/32L
SID RNAV NOPIK 1T, OSPOT 1T,
BULTI 1T

ZX4: Fly Smart+ Manager App, Airbus.

o BF 270= Hsielth

O|EFHE FALSE T5719 d5/4d50] At
o} A330 F5719) ZHo|SEFFHMTOW: Maximum
Takeoff Weight):> 235t0|d, ts ZFHdjo|E%
(MMTOW: Multiple Maximum Takeoff Weight)<
205t0]c}. thF Hdol§5E2 AL 42 B¢
SPol8E 52 st s FoAlA Al 2-E
sz FdjolSFFolth

QX FEo| 2255 5 452 76 A5
g2 37HAE ARt CT(Climb thrust, 355
), Derated Thrust1(3H “5522] 90%), Derated
Thrust2(F o] 5582 85%)°]ct.

o B2 FEHE ARLLE A5EC] oAU A
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FEAL 5T 49,

o 22 £ A4gS Husit
F37) o Ao A mEow st o
Holuh WA0] AR F3719) A Al B
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Table 5. Climb gradient for various weights,
thrust settings and runways

Climb gradient for
Weight |Climb thrust
runway 32R/32L (%)
CT 6.4 6.3
MTOW | DERATED
THRUST1 25 54
(2351)
DERATED
THRUST2 49 49
CT 8 7.9
MMTOW | DERATED
THRUSTI 6.9 6.9
(205t)
DERATED
THRUST2 6.4 6.3

Z£X4: Fly Smart+ Manager App, Airbus.

Table 6. Gimpo International Airport standard
instrument departure procedure, general
information

General Information

1. 6.5% climb is required until reaching FL170 for
ATC purpose.

1-1. Minimum 4.1% CG is required until
1,000ft for OBST @ avoidance.

2. If unable to comply with flight restrictions
or RNAV 1, advise ATC for alternative.

4] AIP AD RKSS SID.

HEAATZY] #Z=OIFEAR]! RNAV NOPIK 1T,
OSPOT 1T, BULTI 1T Table 63} Zo] A=
o wet ZZANA 17,000f7H] B 6.5%2] A5
ES a7oks ARl it v AghE 271X
58 Al 2FAR= TAAIA oid WES 2AdioF
S} B =RoAi v|gAgto] wek MMTOW(2051)
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Altitude (ft)

14000
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Horizontal Distance (NM)

Fig. 3. Altitude—horizontal distance climb
performance graph —Gimpo International Airport
(RWY 32L)

Altitude (ft)
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Fig. 4. Altitude—horizontal distance climb
performance graph —Gimpo International Airport
(RWY 32R)
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Table 7. NADP 1 at Gimpo Internation Airport

1. Noise Abatement Departure Procedure One (NADP
ONE)

- Thrust reduction at 1,000ft or 1,500ft above

aerodrome elevation recommended.

Z%]: AIP AD RKSS TEXT.

2.4 37| 232

1z

A330-300 F3719] 4% A FHL 377 A
t}. A WMAZ General Electric A9 CF6-80E19]
2 WAE F2L2 (68,000lbso]™ T WA= Pratt &
Whitney AF] PW4168% 82 (68,000lbselch. Al
HAYZ Rolls-Royce AF] TRENT 772-60 A=
S22 72,000lbsoltt. AirbusAleA] Algshs 571
54, 3% ¥ AHAIE(A330: AIRCRAFT CHARAC-
TERISTICS AIRPORT AND MAINTENANCE PLAN-
NING)ollA= 371 QX1 Bl2A], f-/doks(payload) &
FEA Y (range)ollA Ztol7F A UehtA] ghom 1
& AgslElo] 27 Fol At

2 Ao ME= INM, AEDTS] NPD F4S 2835}
7] Y3l General Electric AF2] CF6-80E1S #-83}
Fct INM, AEDTE FAACIA 4&3H71E ¢gt 34
A9l EZELHstandard too)EAN INML 1978 E
E] 201597H] AR8519l o 20159 o]Fofli= AEDT
E FAH0R AREs Qlrt. CF6-80E1 X19] |
232 (68,000lbse|L}, & A4 Z-835k= Derated
Thrust 12 M7 =8S7H2 Aol Hd&9] 90%7t
A go7] wzol] Fd F29] 10% A4a1 61,2001bs
o]a] NPD(Noise Power Distance) =404 &H8L 7}
& -3 g9l 62,000lbsS ARSI
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