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Mapping of the research thrusts against aircraft categories and
concepts
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Modular approach to evaluation of emission and noise metrics
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entre rose: wind direction

Airport Emission Invento Reference Airport Scenario [ seloeles ke EIC Rt .

Quter circle: stability
from in to out: stable, neutral, unstable

Turboprop (TP)
Regional Jet (RJ)
Small Single Aisle (SSA)

ngie Al Airport Infrastructure
Large Single Aisle (LSA

Large Twin Aisle (LTAl Airport Name: CAEP Model Airport

Very Large Aircraft (V IATA/ICAQ: CMA/CAEP
Location(ARP): 49°55'00.0"N / 6°19'00.0"W

. Landside vehicle traffic

N\

= Aircraft APU \
=  Ground Power Unit
=  Ground Support equipment

I Stability ua (mfs)
very stable 1.8 14.0%
stable 19 19.3%

stable/neutral 5.1 43.0%
neutral/unstable 37 14.9%

Handling

Dispersion Analysis

GSE, GPU, AP

=  Power Plant
=  Fuel Farm
*  Engine test run

v" Calculation of hour and annual mean
concentration of NOx, nvPM;
v Contribution of aircraft category to
hour and annual mean concentration:
v" Determination of the area the near-
. ground concentration exceeds a given
OT, * CAEPport (MDG database) threshold (annual) value, Ab

* Polish regional airport;

Parking Lots

Landside Traffic

NL

= Airside vehicle traffic
=  Landside vehicle traffic
*  Parking Lots
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Area of LAQ influence: airport

IAICAEP
49°55'00.0"N / 6°19'00.0"W
(AMSL)

[
AR &TE Thisgoersy The NATO Science for Peace
\(’I/ OTAN | issupported by: | and Security Programme




=

“Capacity Building for a New Generation of Scientists in Energy Security and Climate Neutrality”
Advanced Study Institute. Budapest, October 8-16, 2024

Movement journal (JournalCreator)

y-coordinate (m) relative fo 5500000 m

G0000

65000

70000

x~coordinate (m) rdative to 32400000 m

NVPN: concentration in 1/fam®

T

S0

100

200

SO0

1000

2000 S000

10000

pivity

Lt

o

2 3 AS gefault 1.71000e+0 40
W - Wi 0e+03 o

a3 - T0ee0]

2 3 a5 L.71000e+ L.41000240
2 iz a5 L.4E330e

== an : Airport ]
I N -

Dispersion calculation
Meteorology

annual mean
concentration

from in to out (m/s): <2.4, 2.4-6.9, >6.9
Outer circle: stability
from in to out: stable, neutral, unstable

meteo-fra-2032.dmna

The NATO Science fc

==3y: | and Security Program



“Capacity Building for a New Generation of Scientists in Energy Security and Climate Neutrality”
Advanced Study Institute. Budapest, October 8-16, 2024

Viodular approach to
evaluation of noise

Aircraft flight profile calculation
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Noise monitoring at Gdansk Katowice Lublin airports
time history signal processing
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Noise spectrum modelling at monitoring site
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EF’\C/\ Scenario & Fleet Forecasting:
methodology

Operational
Level

Modelled Event Profile (ISA,
| model etc)

+ Basic aircraft type
(ATR72/A320/A220 etc) Meteorology & real operation

+ Novel EFACA aircraft conditions (ADS-B tracking),

(Propeller Hybrid, liquid g noise & emission monitoring,
hvdroaen. cells etc comparison with measured data

TABLE 2. NOISE LEVELS AT CERTIFICATION POINTS

EPNL [EPNLdB] at
Source of input data and model cerfificaiion points |
applied App- Late- Fly-

roach ral over
EASA Certification Data ATR72- 92.1- 82.5- 76.3-
212A for PW127F 0725 82.6 Bile2

INM 6.0 (ANP data) 922 56 822

INM 7.0 (ANP data) 9257 831

AEDT 3e, ANP (ASIF): ATR-72-500
PW127F (#1671): Departure Standard 93.2 po. 80.8
1/Approach Standard

AEDT 3e, ANP (ASTF): ATR-72-500
PWI127F (#1671) Departure Standard
3/ Approach Standard
AEDT 3e. ATR 72-500, blue profile
(Fig.2)
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The baseline propeller design

Q-criterion iso-surface, coloured by Mach number, combined with a
contour plot of flow lotal pressure gain on a meridian slice

* Innovative low-noise designs will be
needed to reach Europe’s ambitious
long-term targets and propeller
technologies must keep advancing to
fulfil the needs of the industry

[
EF“ CI \ - m__,_NATO This acsiviry | 1 1€ NATO Science for Peace
‘\?77 OTAN | i supported by: and Security Programme

Cumulative noise margin relative to Chapter 3 limits (EPNdB)
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Fig. 34 Comparison of Configurations 1 and 3
oo ‘ ! (Baseline FSS and FSS with SGF)
3\7‘6 ) i Ba#eline a= 8.50, M=0.16.

Solid

WM Coarse
.Source distribution rnaps@ ~— _ 1P

10° fHz)

_____ e Slat-Gap Filler (SGF) employs an overleaf
Mounting support (green), fairing concept and sustains the local aerodynamic
frame (grey) and porous fairings Il loading when Full-Span Slat (FSS) deployed:
(orange, translucid): noise mitigation 1 around 10 dB noise reduction at f>1000 Hz
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il Liquid hydrogen tank

===~ HTEP alrcraf&.f.__

- Electrical wiring
| Fuelline with hydrogen

Aircraft with liquid hydrogen

‘ Fuel distribution - Bagage

- Fuel tank - Vaporizer Engines - Fuel distribution
system GH2 system LH2 compartment
LD3

MTOW=73300kg OEW=53000kg MPL=18000kg
L 18000kg x 1000km
o
16916 1978 ki
7220kg (154pax] X 1?04 km | lfq ﬁ | T
150pax x 2000 km
15750kg (150pax X 105kg) X 2000km

Conditions:

Flight: ISA, NW,

RESERVE: 100 nm ALTERNATE + 45 min FLIGHT
Ver=820km/h , Her=10058m (FL330).

Runway lengs:
- for take-off : 1890m (MTOW =73306kg, SL, NW, ISA, Hard, Dry)

- for landing: 1770m (MLW =71608kg, SL, NW, ISA, Hard, Dry}

Payload, kg

MTOW=73300kg, OEW=53000kg, MLW=71608kg, MPL=18000kg,
MFW=3434kg (incl. taxi fuel - 50kg), PAX weight - 105kg

Fuel: liquid hidrogen

T b A} aCtlvl tJ’ 1 Gas turbine power plant (base PW1431G)

is supported by: ————

1000 1500

Service range, km
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Propeller

' | PW max = 3300 hp
PW min = 100 hp

EF/\C/\

The level of hybridization of the
propulsion system, i.e. its influence on
the dimensions and mass of the

HTEPs, and therefore on the RA

configuration.

The electrical power management
strategy for the co-design of the RA
components and the HTEP.

IVCHENKO
PROGRESS

This acsiviry | 1 1€ NATO Science for Peace
is supported by: | and Security Programme
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0 mounting frame adopted for EM and demonstrator
reduction gear

O test rig adopted for GTE, EM and demonstrator reduction

IVCHENKO
PROGRESS
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achieving climate neutral air mobility
Ta ALNA

:?( ACARE Home About ACARE v Activities News & events

Aviation in the european energy and fuels system

Accelerate the progress towards the ACARE SRIA goals for
Short-term (<2030) Medium-termb_z 0 5 0 Long-term (<2050)

O "
\ \
s Aviation is fully integrated with the European « In Europe, by 2035, 20% of conventional jet « By 2050, over 80% of conventional fuel will
energy and fuels sector to ensure availability, fuelis replaced by sustainable aviation fuel. be replaced by SAF;

affordability and security of supply;
¢ By 2050, sustainable hydrogen is available as

an aviation fuel at all European airports;

« By 2030, SAFs make up 10% of all of the

aviation fuel consumed in Europe for intra-
¢ The energy and transport chains are

_— integrated within the mobility as a service
‘ system, e.g. the passenger can ride on a

EU and departing flights;

» By 2030, sustainably produced hydrogen will

be available in key EU airports for ground hydrogen powered bus to an hydrogen

operations and aircraft demonstration; - = powered airport to board an hydrogen

By 2030, net CO2 emissions from all intra-EU flights Lo iedilt
and those departing the EU are reduced by 55% _ :
compared to the 1990 baseline * By 2050 technologies, operational

By 2035 new technologies, fuels and operational Irr(;provemjnts arl‘l‘d HOISE E.aba;EIem§nt
procedures in service result in a 30% reduction in procedures reduce the perceived noise

non-CO2 climate effects of all intra-EU flights and emission of flying aircraft by 65% per
those departing the EU relative to the 1990 baseline operation relative to the 2000 baseline;
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Z tukasiewicz

Instytut Lotnictwa

NOISE ACH

This activisy | 1€ NATO Science for Peace
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