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New project funded by Ministry of Education
and Science of Ukraine (262819)

a5SPSt 2 LIYS yalatfoRrFwithiidpgsoved mddels for
calculating the environmental impact factors of aviation to solve the
ulFala 2F% YZ2YAUZNRAYIE | 2yAYy 3 | YR

AAircraft noise modelling IsoBellacalculation tool;

AAircraft emission modelling (+ other ICAO Doc 9889 emission sogrces
PolEmiCaalculation tool;

AAircraft fuel consumption modellingFlemingcalculation tool;
AGHGemission modelling for airport activitiesGlobuscalculation tool



Expected improvement in aircraft noise modelling
(coordinated with ASCENT activities):

Single aircraft noise event assessmeiSEL, L...at points and
contours:

AModellingvariable aircraft configuration and speed
AGround effec{Ground impedance), Airbus measurements to be used

AGround (Taxiing) noise

AReverse thrusand de-rated takeoffnoise modelling (in cooperation
with EU AIRMOD)

AHelicopter noise (in cooperation with EU AIRMOD)



Height [m]

Modelling variable aircraft configuration and
speed

Aircraft type: MD82, TO, Stagelength: 1
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A321 general arrangements

146ft Oin 44.51m
Height 38ft gin 11.81m
Fuselage diameter 13ft Oin  3.86m

% A3218pan 111t 10in 34.10m
Length

~ 1142 m
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79 B1 1 925.0 592.5
C
79 B2 100 0 L «192.5
79 B3 100 953.67 492.7
79 B4 100 9474 492.5 6.2 1.200
79 B5 100 941.5\ . 492.5 6.3 1.200 /7
79 B6 100 935.3 | ~492.5 62 |_ 1200
A— —
79 B7 100 925.0 3925 6.0 1.200
79 B8 100 925.0 292.5 5.6 1.200
79 B9 100 960.0 425 6.4 0.006
79 B10 100 954.0 42.7 6.4 0.006
79 B11 100 948.0 42.5 6.3 1.200
79 B12 100 942.0 42.5 6.3 1.200
79 B13 100 936.0 42.5 6.2 1.200
79 B14 90 942.0 -407.5 57 1.200
79 B15 90 936.0 -407.5 5.5 1.200
79 B16 100 925.0 -479.5 55 1.200



Points under flight path and aside

HEIGHT
~300m
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Noise spectra in points under consideration at the
moment of maximum sound levels



Ground effectit the moment of maximum sound level
(point 87)
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Calculated vies measured GE
points B4, B5, Bére located upwind
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Expected improvement in aircraft emission
modelling (coordinated with ASCENT activities):

AnvPM polydispersityemissionmodelling

AnvPM (different fractions) pollutiormodelling, including the effect of
particle sedimentation ratéfor all sources in airport mentioned in
CAO Doc 9889)

Almprovement of aircrafengine jets and wing vortices interaction
(landing and takeff of the aircraft), including numerlcal S|mulat|ons
W|th CFD codqu_UENT 6. 3/Gamb|t SEEmEEEs
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Modified method for PN

- sedimentatiocoefficient F fronw /u;or v/u

volatile non-volatile .
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Among the goals of the project:

AConditions will be created to include developed and improved tools in
the EU and ICAO modeling structures, including within the framework
of European projects (EU Horison 2020 program)@ugberation
with modeling research organizations in US#e FAA program
ASCENT):

ANoise

AEmission/pollution
ABiofuels



Development of environmentally safe alternative jet fuels

MBefore the 2012here is no practical experience in application of aviation biofuels in

Ukraine.

An 2012 theConceptwas presented fatevelopment and implementation of ecologically
friendly biofuels into civil aviation of Ukraine.
AConceptcomprises the whole stages of alternative fuels production starting from feedst

growing and finishing with fuels certification and direct use by civilian aircratft.

AConceptwas included into the Action Plan of Ukraine for Reducing €issions that
was presented to ICAO by State Aviation Administration of Ukraine in 2012.

Growing of feedstock
{(various argicultural
oily plants)

Estimation of
emissions produced in
a result of biofuels
use

National Aviation University

]

Laboratory tests

Feedstock processing,
oils extraction and
transportation to biofuel

roduction plant

Biofuel production

Bench tests

according to the

developed technology

Trial tests

Mew biofuel
certification

Biofuel direct use in
civil aircrafts

UKrREC of Chemmotology and Certification of Fuels, Lubricants and Technical Liquids

| Biofuel storage and
- transportation



Development of environmentally safe alternative jet fuels

A Ukraine possesses a great variety of feedstocks, which can be used for alternative jet ft
production:rape, sunflower, soy, corn, camelina, sorghum and some others

A The main concept for choosing biofuel feedstock is:

A Feedstockhave to be oflomestic origin feedstock yields should be enoughpi@vide
Ukrainian internal needsn biofuels and biofuel feedstockust not conquer with food
Industry.

B Sunseed B Soy beans Rapeseec




Development of environmentally safe alternative jet fuels

orientation on the international specifications, which determine quality parameters of
conventional and synthetic jet fuels:

A Def Stan 991 Turbine fuel, Kerosene type, JelA
A ASTM D1655 Standard Specification for Aviation Turbine Fuels;

AASTM D 7566 Standard Specification for Aviation Fuel Containing Synthesized
Hydrocarbons.
Complex laboratory studiesf physicalchemical properties and guality parameters of

alternative jet fuel blended with rapeseed oil biofuéhe results have shown that today
the content of rapeseed oil biofuel in conventional jet fuel may be up to 30%.




Engine testing facility usage for trials of alternative jet fuels

Thebench testof new alternative jet fuels,
containing rapeseed oil derived biofuelgere
fulfilled on certified engingest facility with
specific stand at State Enterprise of Civil
Aviation 410 (Kyiv

Main technical characteristicgere tested
relative rotor speed, %,
engine inlet temperature, ., °C,
barometric pressureB,,,,, mm Hg
thrust, R N
\ pressure in fuel manifold?,,, MPa
jet pipe temperaturet; ,, °C,
fuel flow, G, I/hour,
acceleration response time, s.




Results of bench tests  of alternative jet fuels with 2 types of
rapeseed oll biofuels in quantities 10% and 20%
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Results of calculations of emissions of alternative jet fuels with 2 types c
rapeseed oibiofuelsin quantities 10% and 20%
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