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Noise Certification Reference Points

Aeroplane acoustic certification involves measuring the noise level of an
aircraft in Effective Perceived Noise Level (EPN) dB at three reference

points:

Fly-over: 6.5 km from the
brake release point, under
the take-off flight path;

Sideline: the highest
noise measurement
recorded at any point 450
m from the runway axis
during take-off; AN
Approach: 2 km from the ‘*—%jz '
runway threshold, under ‘

the approach flight path.

Cumulative levels are defined as the arithmetic sum of the certification
levels at each of the three points.

fun ¢ 1ICAO



Development of aircraft noise emissions
Boeing 7074120

143seats + 600 mph

Lateral nolse leveal standardised RS
to 500 kW In EPNAE

1 2 ﬂ ﬁa.:;wm;é;/(;;::mﬁoo Ib thrust) x 4 « 124 fons max. gross lake-off weight » 3000 statute miles range
h
»
707-120
110 {-335"} Airbus 300-600
. l g —A‘ihﬂ'us'ia'oo-o'oo .....................................
727-100 -
100 L—-
A300
| A3A0-800
. \_., ®
737-300 : L]
20 ‘ A3IE0-242 g
) Jm?-a
a0
1950 19&0 1970 1980 1990 2000 2010 2020

Year of certification

*EPMAE: Effective Perceived Moise in Decibels
Source: CFD-Software E4+F GmbH Berlin



Boeing 737 series: development of noise emissions

Boeing 737-100
(First flight: 1967/103 passengers)

[

Boeing 737-200
(First flight: 1967/120 passengers)

[

Noise level in dB(A)

Boeing 737-400 75
(First flight: 1989/146 passengers) 85

95

Take-off point l

[

Boeing 737-700
(First flight: 1997/126 passengers)

f T T T T 1 |
0 1 2 3 4 5 6 7 8 9 10 11 12km

Source: Harris Miller & Hanson Inc. www.bdl.aero A380
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Noise Descriptorém%’uL?immnmmﬂmu

ABANTEAULEEN L . Aldn1sUsedly §ren1suan
10 dB meﬁuﬂ‘dﬂum Lo I V(e RN T N Tl

(AN NN\ N7 NNa .\
ﬂa’]ﬂﬂ Ld (Ln+10) :|

dn=1OIog10{ (15x10%° +9x10 0 )

Ly, =10log 1{@@10“”°j)+ (ﬁ(il()“'“‘”/“’ﬂ

Ld = AnszauLaeeluaInanedu (07.00-22.00 u.)
Ln = A1szausdesluainansfu (22.00-07.00 u.)



SPL dECA) & SEL {Lag)
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SEL 1 = SEL 2 SEL 1, SEL 2> SEL3

t =1 sec t =1 sec t =1 sec

———
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s szaudss (NEF) 9nlassmavinomeamudadndinazusaaiuidu
uReSIEALLEEN ( Noise Contour) maduiai luiui laoseu lassnsaunnin
Tasuiperuniunse lu dum ldanauns

NEFij = EPNLij + 10 log 10 (nd + 16.67 Nn) -88

las  EPNLij (Effective Perceived Noise Level) &o
TTAULRDN N8 S nSuLaIa0uYida i Lastdun o j
Nd = swuveaadasdulunanaedu (gaaar 07.00 u. §422.00 u.)
Hunan 15 42l
Nn = fuuveaadesduluwanarsdiu (2rean 22.00 u. §407.00 u.)
Hunan 9 9l
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szaznaNAaLanTal

(SEE}
Sound Exposure Level

Cummulative Energy Mean Level of
& Single Event
Noise Exposure (QgLeva?ﬁ:)

Measurement

FnUaNsal WAndunaunaisiu
LA A UMY wIanavAU




The Day-Night Average Sound Level (DNL)

miﬂiw:iméﬁﬁ DNL ﬁm%’umeif}imamﬁmamm’%aqﬁ‘umm5nﬁ1uam1ﬁa1ﬂauﬂ1i
A4610 L1l

Ly = Loy +10logN —49.4
192 N = (Nn +10 Nd)

Nn = sunumensaiifssanniedesdunisiua lugraan 07.00
u. 64 22.00 u.

Nd = Suumansaiiissaniadesduniaiua lugiaan 22.00
u. H407.00 u.

Lex: ANARDNRIUVIAT SEL



Ley Lgy +10

Nde10 10 + Nne1Q 10

1

L, =10log —
i 9 B0x60x24

Lgy Lgy +10
Ly, =10log | Nd 10 10 + Npe10 10 ||-10log(60x60x24)

Lex Lex

L, =10log/ | Nde10 10 +10eNne10 10 ||-49.4

= L_EX

L, =10log| (Nd +10Nn)«10 10 |- 49.4

L ZEY

L, =10log(10 10 ) +10log(ND +10Nn) — 49.4

Ly, =Lex +10logN —49.4
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DNL & NEF

a1 DNL 1 lddenugunuslapassiual NEF weasinnsn
Uz NNENAUS 21119 DNL  waz NEF léannsinnia

L, = NEF +35

annaitld lddusaunssiidossaaiosdunduniu(Fly Over)
TapaaNudnusidaaNuamaiafauag lurd + 3 adius



DNL Calculation

NO TIME AIRCRAFT A/P EPNL SEL
1 18.52 A330 A 99.4 94.7
2 19.00 A330 D 102.3 97.3
3 19.02 B717 D 86 81.8
4 19.07 B737 D 96.1 91.5
5 19.22 A319 A 94.9 90.7
6 19.28 B747 A 104.5 99.5
7 20.10 A319 D 92.7 87.4
8 20.30 A300 A 103.2 97.6
9 20.53 B747 D 100.7 95.5
10 22.46 A300 A 98.9 95.4

L = Loy +10logN —49.4

Lﬁa N = (Nd +10 Nn)

Nd :i‘hmum@mmﬁ%mmﬂm‘gaqﬁuﬁ’wmiu
7391381 07.00 . D9 22.00 U.

Nn :i‘hmum@mmﬁ%mmﬂm‘gaqﬁuﬁ’wmiu
7391381 22.00 U. D9 07.00 U.

Tex = ANNAUWEIUYDIA SEL

N .
Lex = 10|og[i 2100-“5)“')}
N =

N =(Nd +10Nn) = (9+(10*1)) =19



N :
Lex = 10|ogH 2100-“5)“')}

/=1

_ 1 % 973 8L1 D 0]
L, =10 IOQ(E(10 10°+101° +101%° +101° +101°
995 87.4 97.6 955 95.4

F QIO 10 ()98 ] ()18 1 (L0

L, =L, +10logN —49.4 L, =95.2+10log(19) —49.4
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Noise Monitoring Station
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Noise Abatement Departure Procedure 1 (Close in)

Moize abatement take-off climb - Example of a procedure
alleviating noise close to the aerodrome [NADP 1)

Mantan pasitiva rate of climb. Accalsrata smoothly fo an-routa climb spaed.
Ralract flape'stals an scheduls -._____...

O TED e

Chmb b v + 200 ba 40 kmih (v, 410 10 20 KE)

st FAAINEAIN FEUCE] poAWET
Kaintain Sapsisals in the teka-off conbguration

44— Inmate poaar raduction ot or abowa 240 m (800 )

e Tkia-rff thrust Vg + 200 fo 40 kenvh (Vg + 10 b 20 k)
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Noise Abatement Departure Procedure 2 (Distant)

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

Trarsition emoothly 10 an-rowte dimbd speed \

(3000 ft)

Not bedore 240 m (800 i) and whilst maintaining & positive
rate of chmb accelarate 1owards Vo and reduce power with
the irsation of the first lagp/slat retraction

ar
When fNapsislats sre retracted and whilst maintaming
2 postve rate chmb, recuce power and climb at

\oy # 20 to 40 knvh (Vyy + 10 to 20 ki)

Take-off thrust Vs + 20 % 40 kevh (Vg + 10 to 20 ki) Not to scale
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* Integrated Noise Model (INM)

INM 6.0 (September 30,1999)

!

INM 6.0a ,INM 6.0b, INM 6.0c

!

INM 6.1 (March 4, 2003)

INM 6.2 (May 22, 2006)

|

INM 6.2 (November 30, 2006)

!

INM 7.0c (January 3, 2012) INM 7.0 (April 30, 2007)

' '

NEW VERSION INM 7.0d INM 7.0a (September 17, 2008)

!

INM 7.0b (September 29, 2009)

Federal Aviation Administration (FAA)

released on May 31, 2013



AEDT 2d

Aviation Environmental Design Tool (AEDT) AViation EnVironmental DeSign TOOL
::S?L::g::gamﬂzm (AEDT) Version 2d

Telerik Version: 2017.2.614.45
ArcGIS Runtime for WPF Version: 10.2.5.0
MET Runtime Version: 4.0.30319.42000

released to the public on September 27, 2017

hitp://aedt.faa.gov
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AEDT 2d
Study Workflow Basic

Create study Add airport

Add operations on
default tracks

Add receptors &

Create annualization receptor sets
(required for noise and

emissions dispersion metrics)

Define metric result

Generate

Run metric result
layers/reports
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Code letter
A
H
(
D

Wingspan

Up 10 bt not weloding 15 m

1S o oup 1o bt not mcludmg 24 m
24 m up 1o but pot ncloding 36 m
36 m up to but not meladmg 2 m
$2 i up to but not wcludmg 65 m

65 m up to but not inchading 50 m

AEDT asiignudayaszauiiednas
NNEENWLGIRZ TN

Nl AEDT julnd 9 aziing

Uiudsagudayatzauiiuiuad
4 aaa X

w3asduliunau
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Il Calculated Flight Operations - [week] ;lglﬁl

ACFT OP PROFILE S BWY TRACK S GRP DAY EVENING

A STANDARD
737300 D STANDARD

1 0 COM 2.8571 0.0000 0.1429
737300 D STANDARD 1 36

1

1

0 COM 0.2857 0.0000 0.0000
0 COM 0.0000 0.0000 0.1429
0 COM 4.0000 1.0000 0.5714

737400 A STANDARD
737400 A STANDARD

— ]

[~ ) P a P 1 Y] - ['% (% aa =
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1. IaANAFINIIFIFA [WN133B9TUBINALT
2. AMNFAINIINIBNITIDITUDINIALIWBATINDAIINT
Lﬁ)%mutaurmﬁlua%’mm (Aircraft Movement Forecast)
* NIAAMINATIVFIULAWILALLTLIINLATINITILADIANTHINNT
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Passenger Movements

2014 2019 2024 2029 2034 2039
passengers 49,234 61,033 75,412 91,111 108,723 129,598
140000

120000

100000

80000

60000

40000 -

Passsenger Movements(thousands)

20000 -

] Forecast

11 & Final Report (Apirl 2009) Revised Master Plan by ICAO



Aircraft Movements

Unit: thousan

U7

Aircrafts 273.0 318.9 370.6 437.3 509.4 592.9
700
600
)
2
§ 500
3
o
<
= 400
e
[=
Q
£
%300
b=
g
5 200
£
100
0
N~ [eo] (o)} o ~— N (e0] < w0 © N~ [ee] » o — N [s2] < Yo} © N~ @ (o)) o ~ o [42] < 0 (<o) N~ [e0] (o)}
S 8 8 3 &8 3 &8 8 &g ggggsgegsgagsggsgsaesegegegscgeggggse g e g
year

@  Forecast

111 : Final Report (Apirl 2009) Revised Master Plan by ICAO



Aircraft Mix

Aircraft Description Example INM 7.0 CODE

Code

B Small Turbo Prop and CL600, CL601, CNATT2, EMB145, GASEPF

Regional Jet

C Small Jet 717200, 727200, 737300, 737400, 737500, 737800, 737D17,
A319-131, A320-211, BAE146, BAE300, BAEJ31, DHC6, F10065,
FK27, FK50, HS748A, MD82, MD83, MD9025

D Large Jet 757RR, 767300, 767400, 767CF6, A300-622R, A310-304, C130,
DC1010, DC8QN, MD11GE

E Heavy Jet 747100, 747200, 747208,747400, 777200, 777300, A330-301,
A330-343, A340-211, A340-642, AN124

F Code F Aircraft A380-841

e ——

—<17200 | JA300E 600
| s

747-000 8 A380



Peak Day Aircraft Mix

% of Code B % of Code C % of Code D % of Code E % of Code F

Aircraft Aircraft Aircraft Aircraft Aircraft
2007 3 30 21 46 0
2019 1 28 21 46 4
2024 1 27 20 46 6

2039 <1 23 19 48 10



Aircraft Mix

CLed1

CLedD CMNALTZ

Code B Aircraft

FES0 paDe3

MO2025

BAE300

BAEL4G

737500

737017

Code C Aircraft




Aircraft Mix

Code F Aircraft

DCBON
oC101a

C130

767400
7B7CFB

747100

Code D Aircraft

A330-301

CodeE Aircraft



Peak day Hourly Aircraft Movements
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Peak day Hourly Aircraft Movements

3AM

4 AM

5AM

6 AM

7AM

8 AM

dayasgiianisdu U w.d. 2560

9AM

10AM

11AM

=o=1-nrnluanetayainrivgoanuasusasinTueluil 2560 (1,228 f/d)

——2-nuaaddayasaihlusuasfurtisunuwde dugoanuacil 2560
(1,033 f/d)

—o=3-nsnluansanasntnTanua iyl Lst Peak Movement 2a9il 2560
(983 1/d)

—o—4-prvuaasayaisiumdsadTueuaci 2560 (963 f/d)

12PM 1PM 2 PM 3 PM 4 PM 5PM 6 PM 7PM 8PM 9PM 10PM 11PM
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No GHHEELY Runway Capacity s1ususignfudmiusulunaides
(ferduratalag) (elusioiu)
suyRgrualdniedmnidu nnIou LTl
nsaiunm
1) 2 1938 (@arunsainistu U 2560) 68 954 979
2) 31939 (Aan1saiiieadu Y 2573) 104 1,412 1,412
3) 4 w1933 (Aan1seiiieadu U 2578) 136 1,554 1,554
n30ta1318 (Peak Hour)
4) Peak n38i 3 1939 104 1,885 1,885
5) Peak N3 4 11939 136 2,465 2,465

anyAgulalinimnidu

9

Asad 3 N119939

6) UameIaduii 1 68 1,412 1,412

7) Yamadadud 2 60 1,380 1,380

8) Vanmedadudi 3 68 1,412 1,412
nsdl 4 N9

9) Yamsdaduil 1 104 1,554 1,554

10) YamsIaduil 2 104 1,554 1,554



Flight Profiles in AEDT 2d

Q For example:
= BOStoJFKis 162 nmi = stage length 1

Stage Length Description

1 0-499 nmi
= BOSto ORDis 751 nmi = stage length 2 2 500-999 nmi
= BOSto LAX is 2263 nmi = stage length 4 3 1000-1499 nmi
4 1500-2499 nmi
_ _ 5 2500-3499 nmi
Choose flight profile:
b 3500-4499 nmi
Cwrag a column header and drop it here to group by that colurnn
7 4500-5499 nmi
ID W Mame 7 Operation Type | Profile Type [ | Stage Length ' Weight (Ib
F i i E & ght (Ib) 8 5500-6499 nmi
250 ICADB D Pracedural 4 156700
351 ICAOE D Procedural 5 167600 9 6500-11000 nmi
252  ICADGB D Procedural & 172300
253  STANWDARD D Pracedural i 133300
254  STANDARD D Procedural 2 139200
255  STAMDARD D Pracedural 3 145500
256  STANDARD D Procedural 4 156700
257  STANDARD D Pracedural 5 167600
258  STANDARD D Procedural 6 172300

18 of 18 item(s) shown. O item(s) =elected.
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