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ABSTRACT

The duration time of aircraft noise event is also an important factor for the evaluation of civil

aircraft noise, which is considered as a notable characteristic of military aircraft noise.

SEL is

proved as a suitable noise metric for the measuring military aircraft noise of various flight pattern
considering the duration time of noise event. This study reviews whether SEL is a suitable for

measuring civil aircraft noise and study shows SEL is fairly compensating the duration time of civil
aircraft noise event for the evaluation of aircraft noise. Noise metric for the evaluation aircraft
noise based on SEL is more appropriate than based on Luax for compensating duration time of
noise event either military aircraft or civil aircraft. In this reason, current formula of WECPNL

based on energy average of measured Iwmax for the evaluation of aircraft noise impact in
is recommended to be amended to formula of WECPNL

Method of Noise and Vibration of Korea”

“Test

based on energy average of measured SEL considering compensation of noise event duration time,
if WECPNL is not based on measured EPNL, a metric compensating duration time.
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Table 1 Analysis for noise data of departure and
arrival by type of aircraft

. Model.
A306|A333{B734)B730|B738A321
14,22012,059|2,193|4,056|1,424{1,971|1,669

Classification| Data

Count

Variance| 44 {2520 14]17[16]| 15

Standard
deviation

Lyin | 67.2167.2{70.2(68.2{70.1|70.9|70.6
Lvax | 929 (87.1192.9{881|85.8{85.8|85.3

21 116141213

—_— g =y

LA 80.0 [81.7{79.7|80.8(79.8|78.6]{76.6
6592 | 966 [1089|1746| 689 {1023| 722
Variance| 6.7 { 45| 45(37]30]26155

Count

Standard
deviation 26 2112111917116 23

Lyiv | 67.2 |69.2|68.7[689169.7|67.5{67.2
Lvax | 89.4 (89.4|89.1{85.7|86.1|805|83.7
LA 775 (782|776(791|76.1|746!755

horizontal distance 150m, rute distance
about 4 km

Measuring period : 03.11.1~04.10.30

Wind condition : 3 m/s below
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Table 2 Background noise and duration time of aircraft noise at 4 measuring locations under flight path

|- Measurement point |  No. 1 No. 2 ‘No. 3 o I ——
Address Jeju 00dong 1196-1/Jeju 00dong 1831/ Ieiu 00done 00l lye, 9odong ooro 77
Horizontal distance{m) 0 0 0 0
Rute distance (m) 8,250 5,670 5,080 -530
Back ground noise dB(A) 50 55 50 60
B737
Arrival 27.3 21.0 25.0 12.3
Average [ D137 37,5 24.8 32.4 16.5
duration time XSZI
(sec) %B’fl 26.4 19.5 24.0 12.3
Departure 38.7 28.5 36.9 18.6
Measuring period : 2004, 11,18~12. 3
Rute distance : distance from Break release point(—; the opposite direction of runway)
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Table 3 Zmax and SEL of B737 arrival at threshold of 50 dB(A) and compensation of duration time

for WECPNL based on Lwax at measuring location No. 2 in Table 2

. Loy SEL
Flight plan | Measuing D | 5OBBA) over | 10 Log | Corrected |Tutal dration] 5048
’ j . duration time(D)]  (T/20) .| Lux fime (A) over
oo [1118.12:41]  85.2 70 sec 5.4 90.6 021 921
KEI011 )

a0 11.18.13:25| 842 71 sec 55 89.7 90.9 90.9
i [1118.13:18] 851 58 sec 46 | 897 91.8 91.8
G(Ifffg?}l) 11.18.12:48] 841 66 sec 5.2 89.3 90.9 90.9
&%1) 11.18.14:57] 821 56 sec 45 86.6 89.2 89.2

Power average 84.3 89.7 91.1 91.1

Table 4 Lmax and SEL of B737 arrival at threshold of 65dB(A) and compensation of duration time

location No. 2 in Table 2

for WECPNL based on ZLmax at measuring

: Measuring g e e o E— .
Flight plan 3 65dB(A) over| 4y | Co .
time Lot dupats 0g rrected | Tatal duration
. ; fgg?%? (T720) Luax time
KE1905 . _
KE1955 . _
(KALIoss) | 11.18.16:11 84.5 29 sec 84.5 91.4
KE1019 . _
B2l | 11.18.16:49 835 31 sec 1.9 85.4 91.0
KE1907 : _
Power average 84.5 85.9 91.3

508/3t= 2 SX SIS =2 /A 16 E A5 5, 20069
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Table 5 Comparison of SEL from background
noise 50dB(A) and SEL of Zmax—10
dB(A) at measuring point of No. 1 in

T fU4oR o] 7hed AR WAL
dB(A)ZE th2t} olg} Zo] §F7] &
33 Qe FholA wiAASo] FoA=
Ayg 4= 9=l o]u] A% thresholdE 4
g} AFH o7 WAsloo} 3l, HlAALS
HAske =43 37 4 FadAe al?i
#iS AMgshs o] A¥sittn Hr|7t ofHch
I3, Table 3, 49} Zo] FYd AholA wiAA
0] 15dB(A7t F78ke AFoM T W@ A4S ol
9 AEAOE A= FE7] A5& SELE
ZA35H Table 39) SEL 3¢ 91.1dB(A), Table
4¢] SEL B 91.3dB(A)E 33 Aol= A
e ¢ F Utk FAH wiHA2E Table 37
o] 50 dB(A) 2 2A33HA =W Table 99 7o) Hj

Table 7 Comparison of SEL from background
noise 50dB(A) and SEL of ILux—10
dB(A) at measuring point of No. 3 in

Table 2 Table 2
Clissiication| LA froise 50BN o0 A-B |Classification] LA |noise 50 dB(a) | 25 10BN |y _p
. over over ~ ' over - over
A3zl A321
Deparure | 739|847 842 |05 pSel hes sos 891 103
A821 Arival) 77.7| 862 857 |05 A321 Arrival82.6|  88.9 883 |06
B737 5757
Departure | 744| 848 843 |05 Tt 804 893 889 |04
B737 Arrival] 79.7| _ 87.8 873 |05  B737 Arrivall8d.7] 906 902 |04

Measuring period : 2004. 11.25~11.27

Table 6 Comparison of SEL from background
noise 55dB(A) and SEL of Zmax—10
dB(A) at measuring point of No. 2 in

Measuring period : 2004. 11.28~11.29

Table 8 Comparison of SEL from background

noise 60dB(A) and SEL of Zwax—10
dB(A) at measuring point of No. 4 in

Table 2 Table 2
B i ; — ‘
Classification] LA |noies 58 B P25 OB®N ) ol | ifcation| LA |notse 60 B(A) EWIO‘*B@ A-B
B over_ __over over
R O A | B A | ,gw,
A321 ; A321
Departure 78.3 88.5 88.0 0.5 Departure 88.6 96.4 95.9 0.5
A321 Arrivall82.3 89.2 88.5 0.7 A321 Arrival|92.1 96.4 96.0 0.4
B737 B737
Departure 79.7 88.7 88.2 0.5 Departure 88.9 95.2 94.7 0.5
B737 Arrival|84.3 91.0 90.4 0.6 B737 Arrival [94.1 97.9 97.4 0.5

Measuring period : 2004. 11.18~11.22

Measuring period @ 2004. 12, 3
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over over.
A B

KE1905(11.18.15:35{ 84.0 | 91.4 90.5 0.9
KE1955(11.18.16:11) 84.5 | 92.2 91.4 0.8
KE1019]11.18.16:15; 85.1 92.2 9L.7 0.5
KE1021(11.18.16:49{ 835 | 91.8 91.0 |08
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excluding non ordinary background noise
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Table 10 SEL of 1 second sample history in Fig.
6 from wvarious background noise
threshold and SEL of Zyax—10 dB(A)

E‘m‘ T mBB(QA) B0 |8 g&)iﬁm}
otal|dB(A) |dB(A) [dB(A) |dB(
ication, over | over | over | over | over UB®

Duratlon
time | 150 | 79 51 30 | 21 10 13
(sec)

SEL 186.4| 86.4 | 86.4 | 86.2 | 86.1 | 85.5 | 85.7

Table 11 SEL of 1 second sample history in Fig.
7 from various background noise
threshold and SEL of Zuax—10 dB(A)

N AR

fﬁgatm {over | over | over | over | over 105
Duration
time {106 | 53 | 41 27 | 20 10 13
(sec)

SEL |86.3| 86.3 | 86.2 | 86.2 | 86.0 | 85.5 | 85.7

Table 12 SEL of 1 second sample history in Fig.
8 from wvarious background noise
threshold and SEL of ZLyax—10 dB(A)

. 55 70

Classi~ re:a;LﬁcA};dBw dB(A) dB(ﬁ}sdB{a)
~.§?h§“ over | over.over | over | over |OB&
Duration|

time (150{ 69 | 45 | 37 | 23 | 10 16

SEL 186.8| 86.8 | 86.8 | 86.8 | 86.5 | 86.7 | 86.2

Table 13 SEL of 1 second sample history in Fig.
9 from various background noise
threshold and SEL of Zyax—10 dB(A)

Classi |7 idB(A) S aig&ﬁ dﬁﬁg@dg(?%}
ta dB(AX dBA) [dB(A) 1dB(

§flcatmn over | over | over | over | over 0B

Duratlon

time | 108} 55 38 31 21 9 15
(sec)

SEL |86.4| 86.4 | 86.4 | 86.4 | 86.1 | 85.3 | 85.9
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olg Zo] ¥¥719 FHREY AFo] WALEH
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23z M3t A9 9SS & 7 St ot o)y
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WA Hd wFAS ] A&
= dA 4L % (threshold) IOVBP =
A7l Boke RS9 11%*17&? BHzﬂAIZJ_ &
UE Luax — 10dB(A) S A£A2F SELE S she
Zo] Agst Aoz Wt (Table 14, 15)

Jeju Airport
Penetration Gate Plot for Gate G24D5
2611112004 7:49:39 AM - 2611112004 8:01:39 PM
11 Tracks Crossed Gate: Left=10 (90.9%2 ght 19.1%)
—

4,500 1 AARES20 |

-250 200 150 100 80 ©0 50 160 150 200 250 300
Deviation Frem Center of Gate (Feet)

[ & Arrival o Departure O Overflight

Fig. 10 Altitude and center deviation plots of
A321 departure track of Asiana Airlinesin
Jeju Airport at gate of 8km from brake
release
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Fig.11 1 second sample history of 0Z8900
departure at ordinary background noise
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Fig.12 1 second sample history of 078920
departure at non ordinary background noise

Table 14 SEL of 1 second sample history in Fig.
11 from various background noise
threshold and SEL of Lyax — 10 dB(A)
. 50 | 55 ] 60 T7 [ |
s ToralldB(A) |dB(A) 4B (&)
over | over | over | over | over:|

Duration|
time | 150 48 25 5 0 0 39
(sec)

SEL |738|731{722(679| 0 0 | 729

Table 15 SEL of 1 second sample history in Fig.

12 from wvarious background noise

threshold and SEL of Lyax — 10 dB(A
50 | 55 | 60 | 65

I
lagsi— :
- .1 TotalldB{A) 1dB(A) [dB{A) |dB(A)
fication over | over | over | over | o

Duration|
time [150| 113 | 85 | 56 | 27 1 56
(sec)

SEL |83.4|83.4 833829815704 | 834
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