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Taxi-out:
Engine start

Take-off brake release

Take-off:
= throttle back

= take-off break release

Approach:
3000 ft

= end of roliout

L6, 1 09300005360065308 BOBOL 306MBOMO §Eo3900

BgJu3ems@ogom 9Gd30L d®s30U
693000 bsba™Aemogmds 1500d¢s3629
dodmbgas
59MHMEOMIOL 19 fo 7%
AIO0BHMO05Dg  Sx3M9boL
(ob (Taxi-out)
53696 (Take-off) 0,7 fo 100%
Lodsmerols NN 2,2 Hoo 85%
(Climb)
59030965 (Approach) 4,0 Hoo 30%
dodmbgars
596HMOOMIoL 7o 7%
A9IH0GHMM05%Y ozMYbOL
09009y (Taxi-in)

356. 1 L359Mmm bmdseols JogH FgbemIengdIeo Mm3geo30gd0 S
dolo dM530L 3vdsmdols M900930L Jobolinsmgdwrgdo

13



L59OSIMOOLM bdgEbogMM FMMbswo )
A535960 GHOBLIMOEO Ne1(18), 2024

s — .

ICAO-b dgL50530L E™3IMIYHEHIOT0 B399 BMMTMEGOOLS s IMBS399900L 98mygbgdom
d9L5dgdgE0s  9RMYBS-OIRMIBOL  BEGHIBIOGHMO (3030l M3gMO30900L  FglErHaEgdoLLl
155305300  §doLOYGOOL  oTMMZWS  HGOM3MOGOL Bmbgddo B39bmM3z0L  LoobEHgMglbm  3gMHomeols
3960530 Mdsd0, 009 36Md0Wo 046935 53 39M0MmET0 59OM3MEMEHT0 FMGBHIHOO S SGOM3MOEH0IO
398369600 130m3xMH0Bs39d0Ls s FLsdsToLoE Fomo dMH39d0L  Lobgmdgdo s  MHgobgdol
50 g6Mds.

53500309090 b0gmogMadgdol  dsby, Omdgwoi  Hommogdbgds 530065380 N

3990053693935 5@GMLGIOMI0 HIMI0EYOIOS:
J d530L ©9:50aLs s 3domdOl EOHMDBY;

J 59 60309530l 9doLool 0bgdlBy;
J boH3930L IMbTogdol Mg70d%bY.

LMo sdm 5305300l LgMMSTMMOLM MMYSEODBoGOOL 53539 LobgEddMZ356gEM M 39TgbEdo
939999005 B5930530M dM53900L 9dobogdol F9x3sLgdol IgMEMEMYOs, OHMIOL MsbsbAss3
58360965-©5x8MIH0L  LEHIBIMEGHMWO 303Wol M39M309d0L FgiMEgdoLsl s9MM3MmMEL bmbsdo
030m3xMH0bs30L  dM53096  9@GIMBGBIOMI0  2odmbodmendzo  MoMmMYMo  Td06IMEOdIEO
60300090930l MoMmEgbmdol  AsdmmgzgErs  FgbodrgdgEros  BoMGH030,  AOMIXMIGLYOMO b
9GO0 IgonmEob 25dmygbgdoom.

39999x MBI S EIEIWYO Fg0OMOYIOL 25dMYgbgd0LOL TgEoMmd0 IgB0 0bxMMTS300L
39mM35e0obfiobgdss  Fglodergdgeo  (89GHJMOMEMROMEOO  306MHMdJIOL  35689GMIo0  Brgobol
9O gdoLsl, 359M0L §B735 s G3OGOS Lo3sgMMm BMTsE Ol SBMIHOLSL b6 IRMIBOLL,
5960Mm3mOGHOL  oboggdol  Lodsmewrg B30l MBoWsb, LHIGowgdomo  BHgdbozmeo s
Lo9Ju3EYGSEOM BMbo399900 Lo3sgMMm bmdswroly s Bolio dMs30l Jgliobgd s bbgs).

3o290moLOmM30L,  FoMEGH030  FgomEom  Lodsghm  bmdowrgdol  Asdmbsdmerdzo
6030009693930l dsbs M; (33-00) 290MomM3Egds BMEOIMOm:

Logo:

i - 535006399090 603m0gMHd0L brmdgMos;

J - 96535 97Fomdol Mgig0d0l bmdgMo  95309bs-oxzMgbol  LEIBIOEHMWO (30300l
39O gdOLSL;

El;j — 1 -960 5850063169090 60300096930L 9dolool 0bgdio d6sgsls 3v9dsmdol  j-96M0
95030L MmU;

Gj — 365355 J0gM obsOXR Mo Ls(3930L MOMEYbMdsy (3/F) dMOZsL FFomdol Mggodol j
95030L MmU;

T; - 36535 3)Bocd0olL bobyMdeogmds dolo ddsmdols Mggodol j (195000l EMM™U.

M3 99 s 6gd0Ldogmo bbgs 498mm3wgdolsol yzgwsdg 9603369wm3zs60 356589@6M0s
d6535L 93obool 0bgduo El, 569 9mbs399900 0dob dglobgd, mvg Lo3sgm bmdswols Mmdgero dMogs
000MJMo 59 5030009MGOOL M5 M>MPIBMBOL godmymal gho oddo gHmo 3owmy®msdo Lsfzsz0L
@5{30Lsb. 990bool  0bgdbgdo  WIEYIBOES  MOOMYMO  BHo3ol  LBYMEGHOBROEFOMYOMWO
d6530L0m30L s dmEgdweos ICAO-b Fglsdsdol bobgeddmgzsbgwrm m3mdgbddo [8].

14



L59OSIMOOLM bdgEbogMM FMMbswo )
A535960 GHOBLIMOEO Ne1(18), 2024

s — .
153596 M BMIoEgdolL bbzoIlBZs B30l dMo3900L Lo3sgMm gdologdols ICAO-U Imbsigdoms
dobol  Ldxgmdzgwbg  s©bodbyo  gm®IMwobs s  Excel-ol  3bGHowgdol  godmygbgdoo
d9L5d9g0gE0S 1O359MM MO390 F8MbIdM30 5T006dMGdgO BO3M0YMHYdGOOL Brrargm 3
39390, 0bg X590 Asbol godmmzes bgdolidogmo s9Mm3m®mE0Lsm3zol dolo gdudwrmo@szool
6900Ld0gM0 OMOL Imbs3zgmolsmzol, 049 36mdowo 0gbgds BMIBOL B0 s TguM¥IEgdLIEo
(56 FgLslB¥MEdgE0) MYOoLYDOL MOMPIbMDS, Lo3sgMHm bmdsergdols s Jomo dM3900L GH03900.
Omames fgbo, Bgdmom sbodbmwo dmbszgdgdo BodloGMgds sgMHM3MOEGHOL  Jglodsdolo
LoABob GOl 809 OYIBOWO BMOTom PoblEBOIMME ©M3TG6EHYOT0. Toasd bgdodmzol
do0gds 8o WYROM  25dMY)bgdsHg, Tomo Imdogds O  ©sdds390s, brmenm 893
39903900l Bo@o6gds 1393050 IMO®E 538539090 3MIMYMSAOL godmygbgdoom bs3doE0Olo©
©OE OMBS s 5530bME MHglyOLL JMmoMbMmglL. MIxmdJbo 0dbgds olgmo  3@MIsG MO
9099 3HOMbMwo dmfiymdowmdols 994dbs, GMmBgwoa 99MM3MmMEH0b s3MIbowo 6 dmxgmgboro
1535960 bmdsewol dglobgd 0bgmEMBs300L  BRsbsFgMol 453900980l 35609 00l
3M0M909 0bBMMT5305L 58 FsbfgMolL Fglobgd s godmmgerol 30dobstg Mgoliol (FoiMgbols 56
dmz3gbols) 553609b5-oBMI6oL BEBPIOGHMWO F03wol Fqbsdsdolbo 9Es3gdol Flrmargdolsl
3990bsdMend30 35369 603009693900l Tobwy® MomMYbMdsL. gls Ggodergds gobbmMogaerql 89990
bJ9dols dobgzom

{ |
Flight and aircraft information recording and transmitting ‘
e e ———» <+ | ElHO) b
e 7 . e
a) Type and number of aircraft engines N(Departures) NeP > Enisoncietiation okt i - | (emissions data base)
b) distance and duration of departure aircraft flight ("1' . EI(CO) c/o
(TIM) Ej; = Z(TIM,L- * 60) * (Eyjx) * (Nej) (IcA0)
h a1 >
c) engine model and amount of engines of the L} <+—| EI(NOy)
airplane arrived N(Arrivals) . . ‘
T; <« Esw
l v v l
App T/O c/o Id
i E / E / - E i Lpollutant emission;
E = EA 4+ ED + E€ v l j- aircraft type (engine type);
EA — pApp | ET/A k- Phase of aircraft motion (1/0, C/O,
ED — ET/D 4 gT/0 4 gC/o Emission registry unit App, Idle);
— A D c A- Arrival;
TIM(Approach) = 4.0 min SESSRSLE
D- Departure;
TIM(Taxi, in) = 7.0 min
C- Cruise;
TIM(Taxi, out) = 19.0 min
NO,- Nitrogen oxides;
TIM(Take-off) = 0.7 min T/O — Take-off
SN — Smoke number;
TIM(Climb-off) = 2.2 min C/O — Climb-off

HC — Hydrocarbon;

App —Approach

€O — Carbon monoxide;
T, — Taxi and Ground Idle
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Technical Challenges in the Automated Quantification of Emissions from
Aircraft Propulsion Systems and Their Solution

R. Khachidze

Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstract

The paper discusses the issue of automatically accounting for harmful substances (carbon oxides - CO/CO2,
unburned hydrocarbons - CnHm, and nitrogen oxides - NOx) emitted from civil aviation aircraft engines
and proposes solutions using the methodology recommended by ICAO. It emphasizes the necessity of
studying and assessing ecological risks caused by air pollution and environmental contamination near
airports. The paper also highlights the requirements of the Carbon Offsetting and Reduction Scheme for
International Aviation (CORSIA) to reduce and compensate for hydrocarbon emissions and addresses the
involvement of Georgia's Civil Aviation Agency in this process.
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