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Noise Development at typical German Airports

design of FLUID-21 study

= 3 generic, for Germany
representative airports:
o Single Runway Airport
o Parallel Runway Airport

o Expansion to three Runway Airport

= forecast of air traffic up to year
2050

= noise calculation based on
proposed AzB21 aircraft groups

= analysis of A-weighted
continuous sound pressure levels
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Development of Movements at the Single Runway Airport
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source: Wolfgang Grimme, DLR FW-LOE




Noise Development at typical German Airports
Development of Noise at the Single Runway Airport

areas with slight noise increase:

= overflights under landing conditions

= bigger aircraft
=> higher aerodynamic noise
sources

areas with slight noise decrease:

= overflights under takeoff conditions

= quieter engines
=> engines are the dominant noise
source at takeoff
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Development of Noise at the Single Runway Airport

Noise Development at typical German Airports A#y
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Single Runway Airport - Loen
250%

no significant
change in noise
contour areas
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Development of Movements at the Single Runway Airport - Frozen Technology

aircraft groups 180.000
= aircraft
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Development of Noise at the Single Runway Airport - Frozen Technology

Noise Development at typical German Airports ‘#7
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Single Runway Airport - frozen technology - Loen
250%

Important result:
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Development of Movements at the Single Runway Airport - Frozen Movements

aircraft groups 140.000
® aircraft
over 320 MTOW 120.000
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Noise Development at typical German Airports
Development of Noise at the Single Runway Airport - Frozen Movements

Single Runway Airport - frozen movements - Loen

only slightly smaller
contour areas if there
IS no development of
movements

change of noise contour areas
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Development of Movements at the Single Runway Airport - Frozen max. Weight
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Development of Noise at the Single Runway Airport - Frozen max. Weight

Single Runway Airport - frozen max. weight - Loen
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Noise Development at typical German Airports
Results from DLR-Project FLUID-21

outlook:

continuous sound pressure levels will
remain at a comparable level

overflights under landing conditions will
become a bigger problem

limits of movements or max. weight
show only negligible improvements with
respect to continuous sound pressure
levels

— they could even be counterproductive
if such a limit stops the introduction of
new aircraft

best noise protection is the
development of quieter aircraft and
mandatory policies saying that these
aircraft must be used

continuous sound pressure levels
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Part 2: Relevance of Active
Noise Abatement at the Source

Operational Solutions

) ; ; g
40 F — — L
' shielding of £ 7 - :
- dominating ¢ 7 low-noise engine &
- fan noise «) acoustic lining
v

| high-lift treatment

landing gear no jet/flap &
treatment no gear/flap interaction

50 B
—50-45-40-35-30-25-20-15-10—5 0 5 10 15 20 25 30 35 40 45 50
x (km)




Relevance of Active Noise Abatement at the Source A#y
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Horizontal Flight Optimization

goal: minimizing the noise impact on the population

» individual local adjustments
= taking into account fuel consumption

departure

» not always easy to translate orders into FMS
» necessary to check flight results

for most routes none or no major improvements expected
approach

» advanced 4D-routing systems necessary

curved approaches promise noise reduction for the population




Relevance of Active Noise Abatement at the Source
Vertical Flight Optimization - Departure

climb
-=== climb & acceleration

altitude

ca. 1500 ft

reduced
thrust




Relevance of Active Noise Abatement at the Source A#y
Vertical Flight Optimization - Departure DLR

LA,max,NADPZ = 65, 70, 75, 80

source: Ullrich Isermann DLR AS-HEL




Relevance of Active Noise Abatement at the Source A#y
Vertical Flight Optimization - Approach DLR
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Relevance of Active Noise Abatement at the Source

LNAS (Low Noise Augmentation System) —from DLR-FT DLR
real-time forward simulation using a full-flight aircraft model during descent

« «mini flight simulator in real-time» —

to predict the vertical profile and optimum
configuration changes (flaps, landing gear)
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Tc_>D

« based on minimum energy vertical profile

« taking into account ATC constraints
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Relevance of Active Noise Abatement at the Source

Results from LNAS Flight Test Campaign, Zurich 2019 DLR
flight of the most energy-optimized descent — performance results pilot vs. machine
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Results from LNAS Flight Test Campaign, Zurich 2019
flight of the most energy-optimized descent — noise results pilot vs. machine

e 70 valid ATRA approaches: 43 with LNAS, 27 without LNAS
e 149 approaches by regular airline A320 for comparison
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Part 2: Relevance of Active
Noise Abatement at the Source

Technical Solutions
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Technical Solution - Retrofit

Relevance of Active Noise Abatement at the Source A#y
DLR

reduction
" noise goals, e.g., ACARE,
S 8 g - not achievable by retrofitting
B - 1 ’ ST ¢ - required measures:
< [ combination of design,
operation, and retrofit

" main acoustic properties
o defined by design
% : | : i - noise as early design
5 | | ! ?j 35 objective

EIEI' g L I -
reference advanced techn. retrofit

29 hitps://doi.org/10.34912/ac-n0is3  source: Lothar Bertsch DLR AS-HEL
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Relevance of Active Noise Abatement at the Source

Development of Parametric Tool PANAM DLR
flight and noise simulation

engines airframe

DLR-project LNATRA:
https://doi.org/10.2514/6.2021-2117
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Parametric Tool PANAM: Result Validation |emgm=r? 1
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Perception Influenced Design ™
dB/one-third-octave DLR
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Predictions on Future Noise Development: A#y
Relevance of Active Noise Abatement at the Source DLR

SUMMARY

* pest noise protection is the development of quieter aircraft and mandatory
policies saying that these aircraft must be used

developing quieter aircraft

= takeoff:
* quieter engines

* [anding:
» low noise aircraft design
= quieter engines
= quieter technologies for airframe
* noise abatement procedures
= pilot assistant
= routing systems




