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OPNOP - Project members

e KTH (Project lead)

e Novair
e Natmer AB
e \ernamack AB
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OPNOP - The project idea
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OPNOP - Objectives

e Describe noise during different phases of the approach and its
dependence on:

O Extension of flaps or slats
O Extension of landing gear
O Aircraft airspeed

e Describe how noise during an approach potentially can be
distributed by the control of speed or when landing gear and/or
slats/flaps are extended.

e If possible, describe the relation between CO,-emissions versus
noise in different operational scenarios.

e Assist other projects at the CSA with flight operational competence
and FDR-data.
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From previous project Brantare
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From previous project Brantare
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How do pilots operate the aircraft?
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How do pilots operate the aircraft?

Selection of landing flap
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Collecting data

« Novair is the airline participating in the project
 Earlier project Airbus A321-232

* New aircraft Airbus A321-251N (A321Neo)

« AdB approach = -0,9 dB (less noise)

» AdB departure = -4,5 dB (less noise)

* New aircraft — new noise profiles
* No use of old FDR-data

OPNOP & ERAS at CSA Workshop 12 October 2020



Collecting data

And then...

« Covid19
* No data coming in

* Bankruptcy for Novair?
o« 777

» A solution was found
» FDR-data collected from 198 flights
into Arlanda runway 26.
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Collecting data

« FDR- data washed and cleaned and
joined with noise data in an SPSS
database
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How do pilots operate the aircraft?
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How do pilots operate the aircraft?

Selection of landing flap
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How do pilots operate the aircraft?

Landing gear selected down
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How do pilots operate the aircraft?
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How do pilots operate the aircraft?
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How noisy is it?

n=27
n=25

OPNOP & ERAS at CSA Workshop 12 October 2020




Why the noise in these 7 cases?
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Can noise be moved?
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Can noise be moved?
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ERAS - Project members

e KTH (Project lead)

e \ernamack AB
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ERAS - Objectives

e Describe differences between the ANP-database, aircraft manuals
and praxis in the operation of 10 different passenger aircraft.

e Assist in laying a foundation for a continued development of the
noise calculation software developed in the SAFT-project at CSA by
giving alternative descriptions of aircraft approach procedures in
relation to the ANP.

e Describe the relation between fuel consumption (CO,-emissions)
versus increased or reduced noise in different operational
scenarios.

e Assist other projects at the CSA with flight operational
competence.

...orin short...

Evaluation of Realistic Approach Scenarios
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What is the ANP?
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When is the gear extended?
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Approach procedures for three different aircraft types

B737-700 B737-800 A321 (-232)
Procedural steps Power setting Procedural steps
ANP FCOM (Boeing) |Praxis ANP FCOM Praxis ANP FCOM Praxis
6000 ft / 250 kt
3000 ft / 191,6 kt
6000 ft / 272.3 kt (3000 ft / 207 2530 ft /175.2 kt {3000 ft/ 220
FO |6000 ft / 250 kt {3000 ft / 197 kt |3000 ft / +210 kt[3000 ft / 260 kt |kt 3000 ft / +210 kt[2133 ft / 149.8 kt |kt 3000 ft/ +210 kt
3000 ft / 187 3000 ft/ 220
F1 3000 ft /171 kt |3000 ft /177 kt |3000 ft / 200 kt [3000 ft / 243.3 kt |kt 3000 ft /200 kt [N/A kt 3000 ft/ 220 kt
3000 ft / 157 2000 ft / 198
F2 1500 ft / 140 kt (3000 ft / 147 kt |3000 - 2000 ft |3000 ft / 171.4 kt |kt 3000 - 2000 ft  [N/A kt 3000 ft /-200 kt
L/G IN/A 3000 ft approx 2000 ft |2777 ft/ 144.9 ft (3000 ft approx 2000 ft |2033 ft / 138.5 kt {2000 ft 1742 ft
2999 ft / 147 1700 ft/ 148
F3 IN/A 2999 ft / 134 kt |approx 1500 ft |N/A kt approx 1500 ft [N/A kt 1348 ft / 148 kt
F4 1000 ft / 133 kt |N/A N/A 2777 ft / 144.9 ft |N/A N/A 2033 ft /138.5 kt [N/A N/A
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This should be feasible for the A321!
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ATC requirements

11 ATC approach controllers at Arlanda ATCC answered a
questionnaire regarding highest and lowest speed at pre-defined
distances before the threshold with different mixes of traffic.

D Speed window [kn]

147-164
153-183
10 168-210
20 191-233
30 208-247
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Aircraft |1 11
: i ! 1 N O O O I ] L RN
2121212}2:2i212(212{2)2)2:2{2i2{2{2{2/2 212i212i111 1/1:1:11111
21202:12|2f2]2212f2}2i212]2 22 2 EiEaiaia AT
21212'2)202/2/2i212/2124212}2/212/2f2t2{212}2(212})2)2;2¢1¢1/1i1+11/1/1:1/1¢1/1:1i1/1{1:1/1:1/1
2727212212} 212}{2;212:212}212}2}2;212:2:2}1i1131;14101:1:1}1/1/1{1;1:1:1§1/1;1:1
2121212|2 212 21221232 122 2}212]212¢t212/22f2}2|2]2i2f/2}2}2]2/2/2}2i2i212/2f2/2]2{2i2/2/2{2/20a)aiasa 1 1i1i1t1i1iada)afii1iaiaiaiiiaia
A321norm (73t) 22222222222222222222222222122222222222211111111111111111[1[1'1'1
A321 MLW (77,81) ZZZ22Z2222ZZ2222222ZZZ2ZZ22ZZZZ2222222ZZ22ZZ22111111111111111'111111
A330norm (1801) 21202121272 2)272t212(2 272121212122 2]2 21272121212 2]2]2]2 [Aiiaa il e e e g e fafa il afaiaia
A330 MLW (1871) 2;212121212)2)2}2i2}2}2}2}212;2}2:2420212}212:2}2:2424{2}212}2}2}{2:2;2j1/1:1:i10141:1:1i1/1:1:1}1;/1:1:1¢1/1:1i1/1:1:1:1:1:/1:1J1§1:1:1i1:1/1:1i1]1
A340 norm (180 1) 212121202712 )2 2127212 2127212721212 2222721212722/ 2/2]2 2 2f2:2/2/2/afajafafa:2/2/1 1 21/3/3f1:2/1f1/f1f1/1141:1:1¢1;131¢1}a1J1:1:1/1/1/1/1/1f1:1:1
A340 MLW (192 1) 212121212122 212212120 2f212{21212|2)2]2 2f2f2}2i2{2]2/2}212{2f2i2i2[22[2}2|2]2i2fatafafaiaiafaiataiaitiatafaia:aiaiaiaiafafataiaiaiataiaiaiaiaiaiaiaitiajalais
A350 norm 272:212)272}272{232!212}2}/2}2j131¢1:1:1;{1/1/1}1)1§1:1:1;1;/1:1{1;1:1
A350 MLW (205 t) 2(23212)2/2}{212:2}2;24{2{2j2i2j141/1:{1:1§i1{1:1:1J1§J1:1/1i1;i1:1i1{1}1
B737-700 norm (55t) 115:1511511515:15015/15 10
737-700 MLW (75 t) 15/15/15115/15!15/15/15/15] 15} 10
737-800 norm (62 t) 15115115/15:15/15!15115:15] 15|10
B737-800 MLW (85t) 15/15i15{15/15/15/15/15]15] 1510
B747 norm 20/10§10/10/10/10{10/10:10:10}10/10/10/10/10/10:10!10}10} 10
8747 MLW (2881) 20/10/10/10/10/10/10$10/10/10/ 10} 10/ 10 10| 10:10{10{10] 10! 10
115:115115/15{15115|15]15115:15{15/15{15/15/15]15115:15]15
B757 MLW (90 t) 20 15]15|15(15/1515]15/15{15/15{15/15 15| 15] 15| 15]15/15]15
8767 norm (140t) 2015:15115:15015015/15/15/15{15/15:15!15}15/15/15/15/15{15
8767 MLW (145 1) 20%15]15[15]15115115/15/15{15{15]15/15/15/15]15/15}15/15| 15
B777-300 ER norm (230t) 20/15(15/15[15[15/15]15/15/15/15{15]15]15]15]15]15]15/15{ 15
777-300 ER MLW (260 t) 20/15i15/15/15/15/15/15/15/15/1515/15/15/15/15]15J15! 15
8787-9 norm (1881) 20/15{10:10]10/10]10/1010{10/10:10{10{10/10] 10} 10| 20[ 10
B787-9 MLW (193t) 20:15110/10:/10/10/10/10:10:10{10{10/10:10}10J10:10/10:10} 10

ATR72-600norm (18t)  115:15115/15/15115]15]15(15:15{15{15[15/15/{15/15(15:15|15[15/15

ATR72-600 MLW (22 t) 15115 /15(15{15]15] 150151 15{15/15{15/15{15/15]15 15| 1515/ 15{15/15/15/15{15{15|15[15/15]15
g8lsisls|sls/s/8fs/8ig|8/8/8/8|8

CRI900 MLW (34 1) 8|8 8

E145 norm

E195 MLW.
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TS Evaluation of approaches

)
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FrTHY Thank you!
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