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New project funded by Ministry of Education 
and Science of Ukraine (2018-2019)

ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ DL{-platform with improved models for 
calculating the environmental impact factors of aviation to solve the 
ǘŀǎƪǎ ƻŦ ƳƻƴƛǘƻǊƛƴƎΣ ȊƻƴƛƴƎ ŀƴŘ ƻǇǘƛƳƛȊƛƴƎ ŀƛǊǇƻǊǘ ŀŎǘƛǾƛǘƛŜǎέΥ

ÅAircraft noise modelling ςIsoBellacalculation tool;

ÅAircraft emission modelling (+ other ICAO Doc 9889 emission sources) ς
PolEmiCacalculation tool;

ÅAircraft fuel consumption modelling ςFlemingcalculation tool;

ÅGHG-emission modelling for airport activities ςGlobuscalculation tool



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

Single aircraft noise event assessmentςSEL, LAmaxat points and 
contours:

ÅModelling variable aircraft configuration and speed

ÅGround effect(Ground impedance), Airbus measurements to be used

ÅGround (Taxiing) noise

ÅReverse thrustand de-rated takeoffnoise modelling (in cooperation 
with EU AIRMOD)

ÅHelicopter noise (in cooperation with EU AIRMOD)



Modelling variable aircraft configuration and 
speed



Airbus flight noise measurement scheme
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79 B1 100 925.0 592.5 6.0 1.200

79 B2 100 960.0 492.5 6.2 0.006

79 B3 100 953.6 492.7 6.3 0.006

79 B4 100 947.3 492.5 6.2 1.200

79 B5 100 941.5 492.5 6.3 1.200

79 B6 100 935.3 492.5 6.2 1.200

79 B7 100 925.0 392.5 6.0 1.200

79 B8 100 925.0 292.5 5.6 1.200

79 B9 100 960.0 42.5 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 5.7 1.200

79 B15 90 936.0 -407.5 5.5 1.200

79 B16 100 925.0 -479.5 5.5 1.200



Points under flight path and aside

60

70

80

90

100

110

38040380473805538062380703807738085

B3

B4

B10

B11

40

45

50

55

60

65

70

75

80

85

90

50 80
125 200 315 500 800

125
0

200
0

315
0

500
0

800
0

1/3-octave frequency band,Hz

S
P

L
, 
d

B

2 3
4 5
6 14
15

Noise spectra in points under consideration at the 
moment of maximum sound levels



Ground effectat the moment of maximum sound level 
(point 87)
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Calculated vies measured GE
points B4, B5, B6 are located upwind
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ÅPoints B14, B15are located underwind

ÅAt underwindpoints dip-effect is less pronounced!



ÅnvPM polydispersityemissionmodelling

ÅnvPM (different fractions) pollutionmodelling, including the effect of 
particle sedimentation rate(for all sources in airport mentioned in 
ICAO Doc 9889)

ÅImprovement of aircraft engine jets and wing vortices interaction
(landing and take-off of the aircraft), including numerical simulations 
with CFD code (FLUENT 6.3/Gambit) 

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



Modified method for PM

Themaximumvalueof surfaceconcentration(mg/m3) producedbyemissionof pointsource(roundnozzle)underunfavorable
meteorologicalconditionsatdistanceXM distance(m)fromthesourceisdeterminedbytheformula:

ÅA- coefficientdependingonthetemperaturestratificationoftheatmosphere;

Åʄïemissionrate,g/s;

ÅFïdimensionlesscoefficientthattakesintoaccounttherateofPMsedimentation;

Åm,nïcoefficientsdependingonoutputconditionsoftheexhaustmixturefromtheemissionsource;

ÅHïtheheightoftheemissionsourceabovegroundlevel,m;

Åhïdimensionlesscoefficientthattakesintoaccounttheeffectoftheterrain,inthecaseofflatterrainh=1;

ÅDʊïtemperaturedifferencebetweenexhaustmixtureandambientair,°ʉ;

ÅV1 ïexhaustmixturerate,m3/s:
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Among the goals of the project:

ÅConditions 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) and cooperation 
with modeling research organizations in USA - the FAA program 
ASCENT):

ÅNoise

ÅEmission/pollution

ÅBiofuels



ÅBefore the 2012 there is no practical experience in application of aviation biofuels in 

Ukraine. 

ÅIn 2012 theConceptwas presented for development and implementation of ecologically 

friendly biofuels into civil aviation of Ukraine . 

ÅConceptcomprises the whole stages of alternative fuels production starting from feedstock 

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

ÅConceptwas included into the Action Plan of Ukraine for Reducing CO2 emissions that 

was presented to ICAO by State Aviation Administration of Ukraine in 2012.

National Aviation University
UkrREC of Chemmotology and Certification of Fuels, Lubricants and Technical Liquids

Development of environmentally safe alternative jet fuels 



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

ÅThe main concept for choosing biofuel feedstock is:

ÅFeedstockhave to be of domestic origin, feedstock yields should be enough to provide 
Ukrainian internal needsin biofuels and biofuel feedstockmust not conquer with food 
industry.
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Development of environmentally safe alternative jet fuels 



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

ÅDef Stan 91-91 Turbine fuel, Kerosene type, Jet A-1;

ÅASTM D1655 Standard Specification for Aviation Turbine Fuels;

ÅASTM D 7566 Standard Specification for Aviation Fuel Containing Synthesized 
Hydrocarbons.

Complex laboratory studiesof physical-chemical properties and quality parameters of 
alternative jet fuel blended with rapeseed oil biofuel. The results have shown that today 
the content of rapeseed oil biofuel in conventional jet fuel may be up to 30%.

Development of environmentally safe alternative jet fuels 



Thebench tests of new alternative jet fuels, 
containing rapeseed oil derived biofuels, were 
fulfilled on certified engine-test facilitywith 
specific stand at State Enterprise of Civil 
Aviation 410 (Kyiv). 

Main technical characteristics were tested:
relative rotor speed n, %,
engine inlet temperature te.in., °C,
barometric pressure, Batm, mm Hg
thrust, R, N
pressure in fuel manifold, Pf.m., MPa,
jet pipe temperature, t j.p., °C,
fuel flow, G, l/hour,
acceleration response time, s.

Engine testing facility usage for trials of alternative jet fuels 



Results of bench tests of alternative jet fuels with 2 types of 
rapeseed oil biofuels in quantities 10% and 20%



Results of calculations of emissions of  alternative jet fuels with 2 types of 
rapeseed oil biofuelsin quantities 10% and 20%
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