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ABSTRACT

Airports want to revitalize airport use by increasing the number of flights. Residents of aircraft
noise-affected areas believe that an increase in aircraft operation leads to an increase in aircraft
noise. As the distance from the aircraft decreases or the engine thrust increases, the noise increases.
However, in the opposite situation, aircraft noise is reduced. The efficient management of aircraft op-
erating conditions can increase the number of flights without increasing aircraft noise, this manage-
ment of the amount of noise generated by aircraft is defined as an aircraft noise limiting system. In
airports, it is necessary to use the aircraft noise limiting system, which does not increase the aircraft
noise even if the number of aircraft operations is increased, as it can increase the number of pas-

sengers using aircraft and revitalize the airport.
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Table 1 Log(N) according to the increase in the number of flights
Division 1 0T T2 [13 [ 14 | 15 | 16 ] 17 ] 18 | 19| 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100]200] 300] 400] 500
10logN [10.0{10.4]10.8|11.1{11.511.8/12.0{12.3[12.6/12.8|13.0|14.8/16.0|17.0|17.8|18.5[19.0|19.5|20.0|23.0|24.8|26.0|27.0

Table2 Changes in noise level due to a 10 % increase in the number of flights(measurement) at the airport
where the noise countermeasure project is implemented flights

Division Incheon | Gimpo | Gimha Jeju Ulsan Yeosu
Average daily number of flights in 2018 (take-off/landing) | 531/531 | 193/193 | 152/152 | 231/231 10/10 77
@O  (Number of measurements in 2018) 531 193 152 231 10 7
@  (10logxN) 273 229 21.8 23.6 10 8.5
@ (N for 10 % increase in @) 584 212 167 254 11 8
@  (10logN value of ) 27.7 233 222 24.0 10.4 8.9

@-© 0.4 0.4 0.4 0.4 0.4 0.4

260 | Trans. Korean Soc. Noise Vib. Eng., 32(3) : 259~267, 2022



Table 39

[e]

=

WECPNL

L

.

Jun Ho Lee; A Study on the Airport Activate using Aircraft Noise Limiting System

HAl €t ol2lgh 5

0|

7}

g uff ¥}y

=

33
[¢)

UERH AT} 33 (Ngh 7F 2ul(14000 4] 280)7} =]

Aol &
WECPNL©]

Mo

CERRER )

™
o
N
Ko
)

olm

Sl A= o I

TEE A5

e #

=
-

A3 Abol(sDyell

olAe] amo} 425

7]
=

Fur 28%9 7}

23]

obs

i

zk

]

g X

]

LA

4

]

o %

20053 A|F-8-3}o

f
.

Table 4

T°

500 m ~ 600 mo|tH1?,

==
e

=2 O

A 100 m AEo]aL o]

)

1
.

s

A

ol

o
il

on
]

~
Ho

WECPNL | Difference

91.94

89.15
91.65

94.76
90.10
90.98
85.71
87.18
84.25
82.01
84.64
84.01

Hoj oF 5dB(A) BE=o|t}
2SR Yol A®e]

9

Average noise level (dB(A))

(ND)
0

24:00 ~07:00

SEEEEE

22:00 ~ 24:00
(N4)

1%
Number of seats
276
276
200
189
188
146
276
276
195
189
188
146
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10
359

(N3)

19:00 ~ 22:00

Total number of flights (N)

07:00 ~ 19:00
HL7512

Registration code
HL7243
HL7702
HL7703
HL7557
HL7728
HL7518
HL7243
HL7702
HL7589
HL7556
HL7719

100
65

(N2)

Table 3 Change in noise level during delayed flight

Table 4 Aircraft passing noise level at jeju airport

Total

140V

280

A306
A333
A321
B738
B739
B734
A306
A333
A321
B738
B739
B734

Aircraft type

Average
maximum
noise level
(dB(A))
90
90

Division
Landing
Take-off

delay
1) 140 = 100+3x10+10( 1+0)

2) 280 = 65+3x35+10(11+0)

Division
normal

3) The Number of flights in N3 time zone due to delays of 35 scheduled flights in N2 time zone
4) The Number of flights in N4 time zone due to delays of 10 scheduled flights in N3 time zone
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Maintain positive rate of cimb. Accelerate smoothly to en-route climb speed.

Retract flaps/slats on schedule.

900m | (3000 ft)=rmvmmmmmsemammm e mre e

240m + (800 ftp--=----

«+——— Take-off power/thrust, speed V, +

A4 7]= Aol th(Fig. 1)V,

a-gAke] HlgIAlE AR Z=B(FOQA, flight operation
quality assurance) X Z 132 ICAO Annex 6°]4]
Eﬂ/\]t“s} L3k = wAsl 3y ZX]—}\]—il QR34
ST ol AR uigk B4} A7 7F
'66]'4——1
(FDM(flight data monitoring) %=+ FDA(flight data
analysis)2tal $ho|n= FA7F E7Fss Zo] oy
B 7)1 Ahawadated A3kE 71E(P(F)OM,
pilot(flight) operation manual)S ~H3}aL o] HE
gelateiof gtk NADP o]8) A4S #Aefshd &g

A2+ operation quality assurance A|Z~Fl]

T

Climb speed at V, + 20 to 40 kmvh (V, « 10 to 20 ki)

- Redur*:d power/thrust is maintained to

900 m (3 000 ft)
Maintain with flaps/slats in the take-off configuration

-+— Power/thrust reduction initiated at 240 m (800 ft)

20 km/h (V, + 10 kt)

(a) Noise abatement take-off climb — example of a procedure alleviating noise close
to the aerodrome (NADP 1)

240m 1 (800 ft)-------

Transition smoothly to en-route climb speed \

900m { (3000 ft) =---mmmemnmrmeenenaannee

Powerlthrust is reduced during the flap/slat
retraction sequence at a point that ensures
satisfactory acceleration performance

At 240 m (800 ft) and while maintaining a

positive rate of climb, body angle is reduced

and flaps/slats are retracted on schedule as the aeroplane
is accelerated towards V-

-«— Take-off thrust, speed WV, + 20 to 40 km/h (V, + 10 to 20 kt)

(b) Noise abatement take-off climb — example of a procedure alleviating noise distant
from the aerodrome (NADP 2)

Fig. 1 NADP (noise abatement departure procedure)
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Fig.2 Schematic diagram of passage through Gimhae
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Fig.3 Passage area for aircraft taking off from
Gimhae airport to Gimpo using runway 36R
(January to May 2018)
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Jeju Airport
210112006 8:33:31 AM 10/04I2005 9:38:30 PM
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Fig.5 Example of aircraft passing point in Fig. 4
(vertical direction in Fig. 4)
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Table 5 Gimpo airport noise countermeasure area

Division Existing" Change”

Class 1 area, noise levels 2 2
(WECPNL) of at least 95 3.5 km 0.8 km
Class 2 area, noise levels 2 2
(WECPNL) 90~95 3.1km 16 Je
85~90WECPNL 6.9 km® 2.0 km?

Class 3| g0 gSWECPNL | 15.5 km’ 5.8 km?

area
75~80WECPNL - 14.4 km?
total 29.0 km® 24.6 km®

1) June 21, 1993 designated notice
2) October 8, 2010 designated notice

Table 6 Gimpo airport noise countermeasure area

Division| Time Type Lo ()
Case 1 | Case 2

1 10:14 | Airlifter traffic pattern | 58.3 58.3
2 10:15 B737-8LC take-off 74.7 74.7
3 10:18 A350-941 take-off 69.0 69.0
4 10:23 | Airlifter traffic pattern | 57.0 57.0
5 10:24 A320-232 take-off 64.3 64.3
6 10:27 | Airlifter traffic pattern | 57.0 57.0
7 10:32 | Airlifter traffic pattern | 59.3 59.3
8 10:34 A330-223 take-off 76.2 76.2
9 10:37 | Airlifter traffic pattern | 57.0 57.0
10 10:39 | Airlifter traffic pattern | 59.0 59.0
11 10:41 Fighter plane take-off - 87.4
Average 69.3 77.6
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