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OPNOP

Operational Noise Optimization

_Is.it-possible to move noise from one
area to another by operational
recommendations or limitations?
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- Is It feasible to protect noise sensitive areas on the
ground by operational recommendations to pilotse

- Is it reasonable to believe that operational
recommendations can take actual weather into
consideration@
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' OPNOP - Pre-requisites @

- Noise from landing aircraft is generated by the engines and by the
airframe

- Engines can be in idle or up to maximum thrust
- The engine noise is dependent on rom

- The airframe consists of fuselage, control surfaces, landing
gear and a lot of small devices

- The airframe noise is airspeed dependent
"’

- Hencel Noise Is dependent on how the engines are operated
and how the airframe is configured &
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\/ §ronTore - Ops. variation - Gear @
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§rcm’rc1re - Ops. variation - Flaps
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Brantare - Ops. variation - Airspeed
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Variation in Airspeed
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Two passby's performed by the same individual aircraft during the same day =
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Picture from the ULLA project showing variation in airspeed
and noise
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Weather dependency — Noise propagation

Example Landing i side wind = sigmificant asymmetry for lateral ground positions

Atmospheric data More sample runs output ... ‘
CSA

AROME prognosis model
65 vertical levels, 2.5x2.5 km
horizontal resolution

47x54 = 2538 horizontal
gridpoints

4319 snapshots of
Pressure &)
Temperature T
Rel humidity 1]
Wind velocity east u
Wind velocity north v
at two-hour intervals
throughoutyear 2017

UIf Tenpzeliug utefiith se - Adrealt actse simulatica with the SAFT-program § Ot 2019

Muler, atal, "ARCME-MatCo0p: A Mordic Convective-Scale Opergiona YWeahee Pradction Madal,
Hips.ddot oeg/ 10, 117 5WAF-D-16-0099 1

Pictures by llka Karasalo and Ulf Tengzelius (SAFT-project)
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- Is It feasible to protect noise sensitive areas on the
ground by operational recommendations to pilotse

- Is it reasonable to believe that operational
recommendations can take actual weather into
consideration@
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' OPNOP - Method .

- Collect FDR-data from Novair's aircraft
- Collect weather data for the same flights
- Collect noise data from the flights in co-op. with ULLA

- Send data to ULLA, CIDER, TREVOL, ODESTA and ERAS for use in
their projects

- Analyze noise and compare with flight operational events
- Develop new operational scenarios for minimum noise

- Evaluate new scenarios with software from the SAFT-project (noise) (S
and software from Airbus (Fuel and CO,)

N U °C.



Questions on OPNOP?

OPNOP

Operational Noise Optimization

_Is it-possible to move noise from one
area to another by operational
recommendations or limitations?
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ERAS - Evaluation of Realistic Approach Scenarios

How well do theoretical noise calculations
correlate to aircrafts’ standard operating procedures
and the way the aircraft are actually operated?
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ERAS

When noise is calculated in Sweden, the
document “Kvalitetssakring av
flygbullerberakningar” is the governing
document

But it points to ECAC Doc 29...

...and in Europe the Aircraft Noise and
Performance database (maintained by
Eurocontrol) is the basis for the calculations

" TRANSPORT
A STYRELSEN

, romsvARSANTE

Kvalitetssikring av flygbuliesbecikningar-Underlag for enhetlig tllimpaing 2011-10-31 version 1.0

Kvalitetssiikring av flygbullerberikningar
Underlag for en enhetlig tillimpning

Forord

Transportstyrelsen och Férsvarsmakten har fitt i uppdrag av regeringen (regeringsbeslut

19,1997-04-17 samt regeringsl 7,2006-01-26) att i samriid med Naturvirdsverket
faststilla en metod for flygbullerberikningar.

T o och enades den 19 mars 2010 om
principer for ing av ikningar i Sverige. Principerna innebir att
ECAC dokument 29 ska vara for det i som nu tagits

fram. Kvali som innehdller beri for flygbuller, ska

sikerstilla en enhetlig tillimpning. Denna beriikningsmetod dr en revidering av nu giillande
berikningsmetod som myndigheterna faststillde 1998,

De tre berdrda myndigheterna har i en arbetsgrupp, diir iven Boverket och Socialstyrelsen har
deltagit, tagit fram ' Dokumentet {meballer

av hur kningar ska utforas i Sverige. Konsulter har anlitats i
utredningsarbetet for att ta fram visst tekniskt underlag

Kvalitetssikringsdokument, daterat 2011-10-31 faststills hiirmed.
Transportstyrelsen Forsvarsmakten

Gunnar Karlson

Naturvirdsverket
Maria Agren
1
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- Alrcraft performance, operations and noise levels are
described in the ANP-database
- But aircraft operations is also described in every
aircraft’'s SOP.
- And the there's the real life...
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Approx. extension behavior SOP
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Extension behavior acc. to ANP
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Bran’rore - Ops. variation - Airspeed

Airspeed

350

300

150

100

50
250

30000

Airspeed

L 0000..

2y D

211 192 175 150 139

25000 20000 15000 10000 5000

Distance to threshold [m]

Yellow dots acc. to ANP database

¥\

3 500

3 000

2 500

2 000

Height over threshold [ft]

\ 4

o’



ERAS - method @
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- Select 10 relevant aircraft types a

MIP Formulation: Realistic CDO Speed Profiles

. v' A point-mass representation of the aircraft reduced to a “gamma-command” is considered, where
° EV O | U O Te A N P , S O P G n d re O | | | fe vertical equilibrium is assumed — Dynamic constraints f

v Path constraints h are enforced to ensure that the aircraft airspeed remains within operational

p ro C e d U re S limits, and that the maximum and minimum descent gradients are not exceeded

v Terminal constraints g fix the final states vector

° CreOTe regliSTiC OpprOOCh ScengriOS) in » DVnamiccor-lstr_aints U:,i:l::ii:::ts . Terminal constraints
order fo minimize noise but still by ;e H . [75‘”] I MH] 4”":21][8]
manageable by ATC ; : ”
(co-ordinate with ODESTA)

v
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Picture from Valentin Polishcuk

- Verity in flight simulators
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