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Analysis of fatigue and durability of thin-walled

Structures using the ANSYS software package
S. Tepnadze!, I. Loladze?

12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstract

It is widely known that solving the issues of durability of aircraft structures is one of the most difficult
issues, despite the fact that a number of scientific articles or monographs are devoted to the study of this
issue, an ideal method still does not exist. As a result, it is very difficult to accurately determine the
number of flights or the calendar period on an airplane. That is why they resort to conducting physical
experiments on aircraft under multiple static loads, which is very significant in financial and time terms.
This article not only presents general issues of fatigue and durability, but also reports on the durability of
a specific structure as a numerical experiment, evaluating all the parameters that determine its
performance over a certain period of time under cyclic loads. A specific example shows the service life,
damage and safety factor of the bracket.
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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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Organizational measures to prevent collisions between migratory birds and
civil aviation aircraft in Georgia

R. Khachidze!, Z. Kopaleishvili?
12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstact

It is known that every year, almost 20% of our planet's 12,000 species migrate from north to south to spend
the winter in warmer countries, returning in early spring. Aircraft collisions with migratory birds are one
of the most important factors that can cause damage to any part(s) of the aircraft, including damage (for
example, engine damage) that could lead to a disaster. One of the largest migratory bird routes runs
through Georgia, along the Black Sea coast. Thousands of birds of prey pass through Batumi and its
surroundings every year, making the area one of the most important migratory routes in the world. The
article discusses the potential for collisions between migratory birds and aircraft operating at international
and local airports in Georgia. For example, the routes of gathering, rest and continuation of flight of
migratory birds in the Batumi migration corridor and other parameters have been studied, which are
compared with the officially designated operating air routes for aircraft of airlines using Batumi Airport.
A recommendation has been developed that existing migratory routes of migratory birds should be taken
into account both when planning flight routes and when executing them by relevant civil aviation
structures and personnel.
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5MLYOMBS, 563390 LObOLEY, MHYMEgdOL ImgboErMdol Fglobs®bbgdws);

J 6039OLSWMOMBS (8615350 303mEHJBoLS s bgdol JsdmEEOL TgLodwgdEMDdS);

. 939MLOMEMD;

J 99396095 EME0 LOEGWYSE0YOOL S IGO0 30OHMBJIIOLS s LOEIS30900L
056bgdol  B0vbgo39, MomMmEIbmd®m030  FgRoLgdoLy s JMBEHOmMEOL  gofigz0l
d9L5dGOMDS.

2590yg9bgdEo o@ M@ Ms:

1
2] - https://cfts.org.ua/articles/aviatsiya_vo_vremya_pandemii_covid_19 glavnye_trendy_otrasli 174;
3] - https://ach.gov.ru/upload/pdf/Covid-19-transport.pdf;

[1] - H. H. I'pomosa, B. A. ITepcuanosa. Menemxment Ha Tpancmopre. 2020;

[2] -

[3] -

[4] - https://www.federalreserve.gov/newsevents/pressreleases/monetary20200409a.htm;
[5] -

[6] -

5] - Mexaynapogusiii Hayunsrit XKypuan «CHMBOJI HAYKM» ISSN 2410-700X Ne 4 / 2021;
6] - businesscontact.ge/ka/article.
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Management methods of transport enterprises.

Lela Bochoidze?, Nino Darsavelidze?, Makrine Babluani3
123 Technical University of Georgia,
0160, Georgia, Thilisi, Kostava 77

abstract

The essence of management lies in defining system tasks and development criteria. This is a very difficult
process. Development tasks, goals, criteria, in the transport system, depend on the government's
prospective strategic goals at the current moment. Development of goals and criteria in transport
ministries, their governing areas, individual economic transport organizations forms the external
environment. which, in turn, derives from socio-economic formation.
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153mgogsgm 5305305 S MUSBODHMYdS

365 39O GB0dg!, 239635 3s60dg?
L2l5do6M0039mU bosgz0s30m  1b039MLOEGHYEO
09000, §9079356 IMBREOL QodBocMOo Ne 16, 0103 LogsGnzgwrm!

M9B00: UG 356300509850 UsdgsGmdo bssg056002 0bobdGosdo 89360 3503935
ps&3049bs, 89360 85090l [obsdg s¢x0mBbs bsdmdsemsger 5305505 @ bsdmdsgerma gobsemgst
63009898l J0)sbL 356300050980l ©SBIs698:9¢m0 higbio. 0doborzol, GHed 58 sbgs69829¢n Go?Bal
0bAld®0s8  Rgbo  sefycl  so309Bgcros  Us3560060098¢ 2 8sB98000  3GHeaglgdol
@3UHs80er98s. 50 bogoobol  gosFhsdo o (el 02505008l bsgmosdeaobien
03560 b330900, Geagearogss ICAO, EASA, IATA s bbzs.

153356dm Bo@BY3000: bsgGorbmgds, bsdmgsersdger 5305305, 0650963980, #18gwIGo Fgdob935,
356300056905.

doMomo bsfjogro

Lodmgowsgm 5305300L 06MLEM000 S06EGHIMILIIMO 3060JOO, 2505Y35H5-350EHB0W3gdOL
Mb5x3OMNbMYOL BI0MO® 300MmE0L 25dmMEL0WY30ms S FmdbowMdO FobloBL3Msgzgb. ym3zgwogy
530l 99356 30 960l Jugero, HMIgEoE YOI FOMAsLy s doerolbdgzel LoFoMmgdl 9i39dEwes©
BbJ30mbocmgdolmzol. 396mbgdo s ©93mIbs30900 o3 doMoms BmMIsEHow  5JB9oL
Dot0mogqbl, Tdgoddbs 03 0b630@I6EJIOLS s  MBIMOMHO  Fgdmbgg3z900Lb, OHMIWgdoE
6930LGHMOMGOME05 BsdmgoErsdm 5305305L s0dogzdo.

093600 ImboEmEbywo Logdmbyg (obsbfo® 0dbs GmEol, bo?? AsbLsbLzOMwo ©s o3
L530bgdOL  MYMEP0EMYO3  06EMLEHMOOLMZOL  “YsTMOz0 PO IMO  F9gdb3g30L  S9EOWGOS
dmob0bs. 4963000009056 GO b0 LogM®Mbggdo s MOLZgdo ABEYdS, MMIWIGdOE KXIO 56
©55304L0MYOMES Bodmgowrodm 930530500.

50560865305, ®MA 356MmbBYdO 5HYAMOMHIOL 30EMEJdOL, 1s359MH M BMIMSMdOL JMBEHMMEOl
@5 bbgs 93053006 36OHMBILOMbsgdol IMTDOIIL S WOoghHBoMGdSL. gl MYYMESE0gd0
DOOMb39wymngzl, ™I  Lssgosgom  0bMLEG®mosdo  dgmaxo  306MHgd0  0943bgb  Lsmsbsm
903D5gIMO O 33OWOROGOVIM0 1530560 FM35¢gMdOL  MBOBOHMbME s 9BIJGHWIMS©
Lol EdES. ToROC0MOE, 30WMAHJOT> MBS 2o0sOMb  LOMWRILMZsbo FMTIDIIdS s
AILGH0MJdS w0Eg6bool FMbsdm3zgdWs® s T MBs AoMIgmb T30 gb30MIMYdS
3090 35M09M0L gobdsgermdsdo.

51939, 396Mbgd0 5YIBL 135 YO M MsBOMLMYdOL 3OIM(3900IMJOL S 3OIMEMIMEIOL,
I gd03 Bs930530M MMRSBOBE09dTs MBS 03396 Bosbygd™ LoG¥sE30gdol gdmbgzglzsdo. gl
36MM390IM9d0 dm03o3L B39bsMGdOL GBommm B3gdGHML, MHMAMMOESS FOWOWOIIJWO T390,
15390E06M  25oEYdgEo  Fgdmb393900 @O MLOBOMBMYGOOL  LOBOMHYYOO0.  BoQOMOMO,
5300303356090l b 3Jmbgo Loasbagdm 935353008 2939930, bmm Lo3sgHm dmdGMsMdOL
30b6GHOHMmwo 3By by 0gmb M300008600653900L FoOLHTOLAIMMYOES® 15d0bEMBOL 56 Lb3s
d9939Mbgdols d9dmbgggsdo.
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3960mb6399mJd909ds 250059Y39¢) MMl sbiMergdls Lodmdowrodm 93053008 MBsgMmbMgdol
MBOHMB39wYmRsdo. Lo3sgmm bmdserol oBsobol Jobodowrmo BEbsMEJdOL ©sfglgdoom,
5305300L 3MMBILOMBsEgdol IMIBsEYIOLY WS OE3gcHBOMYIOOL MYYMOOHYIOOm, MLIROMDMYdOL
36MM(390YIMJB0LS s 3OMAEHMIMEGdOL INDHM3bom s Fodmdogdols s Lobbeol LodsMNEIGOMO30
©93b0L  Bs@Bml  dofimgdom,  39b6mbgdo  MHOMBlgygmxgh  dowombmdom  5sd0sbl
4M390OO0YIM5Q MLIROMDMO 45055 A0GOSL Lo3sgmm yboom.

50530560 BOJBHMOGOOL Moo do  goBOHOEo  0bBHIMglo  godm{39me0s
MBoBOMbMYdOL  MBOHMBZgboymaol Lszombol Moo d60336gwmdom, sbLs3MmGmgdom,
5305300L  bLRIOMTo. 5B ME  BodBHMODY, 3FMEOOL  AsTMYIDgds, FMmoMbMaL, 50BN,
95JL0oMHO FGlodEGOEMDJIOL 25m35¢olHobYdSL.

55805660 BogBH™MOmOL  s139dBHdo - ol 36M0b(3039005,  BMIGdOE  Fddmoygbgds
©5360m9JBHools @5 BIMGOR0E0MJOOLLL,  35EMIO0L  IMIDoEIdoLs s Loyl OEFOM
15dd05bMdOL  3OMEgLYdOL  FoTBINZOL  MBOMBlgYmBol FoBbom, 530530580 gl 3MOBE03900
3990Bbm0s, 5058056L> s bbgs 3m33mbgbBHdL FmGmol MLsgMMbM MHMogHNJdgEgdolbmaol,
500530560l JqLodegdeMdgdoL Lomsbsm gomgzawolfjobgdoom.

15356mbgd™ BHYOMB s MYAMs3090Mb gPs© gl 3OM(3gBYd0 Brs MJds bs
0m35¢0obfobgdl 5s8056ME BodBHMEL 530530580, 0436905 3OMEgLYdOL Lobgwddmzsbgwmagdo,
I gd03 90530569M0 FogdEHmM0sb Fodmbivyar 9930098 30603930y 0Y35BL, ymz9ew039
530L 296300000905 30 OIS Fo9JMMBL LYozl F93EMIgdL 0bEMLEHMO00L. M50ddsmbes
39633999 Bodd0sbmdgddo. M3 dggbgds LOADSHEET-ob 293008360m» 0¢) JoMmwms@ 6o,
0byobMo 35063 Labgzogds LmGmgE 59 B0BBL gaLObMGds, 0go Po®Bmowbl Jmogse
Bo®300m30L ©M3dgb@L 777, HMIwoi 9MoL  Lsfyobo BsEZ0MOM30L  ©sfiygdol s Lobom
dmbs39d900L  godmmzgeol LoliBgds. dsbbg 03905 MLsBMMbM  dosblo s BOHMB3gEymazls
030m383MH0b530L LHOTIEM SGFMYDB-IFMGBILS S Fsbg3MOMYISL.

50 ©m3MdgbBHdo  sLobwos  doosbo  §mbgdol  aoobofowgds, HmamOE  Lofzez0l,
d3begm9d0l, GH300m0L, FmbEOL s dsMYOL, 0bY A90Z5¢oLH0bIdME0s FIMOgEo bmdserols
dmbs39d900.  ©Mm3mdgbEHo  HoMmmoyabl  9Omaz96m  300Y3eMdom  FgLodm{dgdge  Losl,
Lobgedd3569eml, OHMIgos bs396MbIYdm MBIBYs OYIBOED, F5BLIBEOZOOs GHMI
3990ygbgde  0dbsl  3MmEgLgdol  Lobgwddmgsbgrme. dsldo  sbobwmeos  Fglslimyegdgwro
M396530900L Los s 800EY3OMBS. 53 ©MIMIIBEHBYs 90y 396930 F9MsbIdMYGOOL 777
3965309, 5 5939090 Fg3MT5 39006 5OIMORHIMYDS.

LAV BoE3E0gdd0  BOBHZ0MHMZ0L BNl Fg3bgds  Joe0sh O  YMIMOIIdSL
dmobmgl s LsFoMmMIdL 9930 goMgIml  LHMEO  godmmzwgdobmzol. F5dob, HmEILs
650m©9b0dg dMOHEGHOL BoBH30MM35 JOPMOOMMYs© bgds, 5 0BMHEIds LEGHMILOE s 506G O
R5dBH™O0L d0ge 93900 Fgamdogdol Moblog. LHmMgE 59 LoGMOE300sb sdmBobsty
9907365 0bmz530996M0 30mgdBHo Bs@G3060mM30L BMOEwol gjbgado sfgmds. 3OHMaMmETMEs Sdob
3905MmM35 56 2odmMmoEbogs LOLEBHYIOL bsMZYBL, Toa®sd gdugeoll Gosowo sHM393S 0L,
LoG¥)o3090L, MMAMMO(355 0bEIMOBYEOL gom00d3s, 39dbo3 Mo bo®zgBo s bbgs. 3563s bgsbodols
9096, ®mIgeog s®»olb GEORGIA AERO HANDLING, OCC-ob 3960l {9360, 8904865 gm®Inwms
»W&B RHEA® Gmdgwog sH039308 LHimMgo 08 Gobzgdl, Gog Bgdmo sGob Bsdmmzwowo.
RmOINwol  940bobmobogg @osofigm  Ao@gbBGId 939w gsd39dwo  MHgolgdol  Imbs3gdgdom,
B5B396900 dg3™Igd0 30 08Fs3L39 0dbs FgbHmeMmgdmEo BMINEgdom. M8Y60dg do@gu@30Lsl 53
RMOIMgdds dg3mdol bmwmgzsbo  ©@Mbg 983965 s HoMBoGgdom s38sgs. 333560500,
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d9L50590L Y350 35396ET0 0465 25 B3b0WO Fsowo FHILEBHOMYGOOLMZOL, MM FogdlodsErMES©
5dmfmBmEoym 58 BmMIMol Gglm@bo ?77.

LOOMWMME BMEOIMESd 5B396s IO Fg9YR0. dBY39, TYLEdEgdg0s M5AY60TY
6golBy dobo IMPOGB0Is30s. 90Lsb0Tbs305, MM 93BHMMOL (335635 LZsb0odol) doge 89ddbogro
RIS, (H™Igeog gabobmMgds 1o530530M  3MMEgLYdIOL  A5ToMEGH03gdBd s 506G
BodBH™Oolb o 533900 dg3mdol  89d3oMgdsl  LAMILME  LOGYYS(30580.)  AObS3m
MBOBOHMbMYOOL 25005dM{FAgOOL BMEMTMs, 930l Mo d93™A0L?? 4sdmbomoabo®. GHgb@GoMgds
©oLEOWEs 2024 ool 15 s3Gowb. 3998500l 3OMmEgLbdo, BMMIMWOL IIdI0MO TJRsLgB0H
399m3d0bsMy.

155305300 MLOGFODbMYds 5®OL  obsFdoMMo LggH™, OHMIgwoE 09903035 F0005MYdS
3963000009050 LEFOMbYgdOL, FH9IbmErmaom®o obligeols s FWMdsMMHO MLsROMbMYdOL
WwsbdoxnBol (330 gdgdoL 9o 35M905. 30590g39H0  9603369mds  o43L
4m3wobdmI339mo o 5I33H0MJd5©0  Joamdol  F9bsmBmBgdsl  Losgoszom  0bLGMmool
MBogOHMbMYdOL MBOHb39wLsYMTBS.

399myg9bgdEo @M@ Ms:

[1] - Academic articles on civil aviation law, including "The Regulation of International Civil
Aviation Safety" by Michael Milde.

[2] - Global Aviation Safety: Legal and Policy Issues" by Ruwantissa Abeyratne.

[3] - How Aviation Law Was Changed Through Accidents. Published: 10th Jun 2019.

[4] - Proposal for a new legal paradigm air law and space law: orbit law, By C.Brandon Halstead,
jr. June 2007.

[5] - State of global aviation safety, icao safety report 2019.

[6] - State of global aviation safety, ICAO 2013.

[7] - The importance of the roles of law in aviation safety. By Guran Asaad 2018.
[8] - https://matsne.gov.ge/ka/document/view/33298?publication=33

[9] - https://www.matsne.gov.ge/ka/document/view/2150466?publication=0

[10] - https://www.matsne.gov.ge/ka/document/view/59236

Civil Aviation and Safety

A. Kurtanidze!, G. Svanidze?

12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstract

In a rapidly developing world, many challenges have arisen in the aviation industry, Civil aviation has
faced many obstacles, but the accelerated pace of development will bring amazing changes in the future.
In order for the industry to keep up with this accelerated rhythm, it is necessary to stabilize the processes
with legal frameworks. International organizations such as ICAO, EASA, IATA and others play a major
role in solving this issue.
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Ls359Mm BHMBL3MOGHOL IsMMZ0L, 35005500900l s Bd3sgMm LogM oL
9893 G5 30030L9d0L Bs30mbgdo

05O BP0
L5JoMMNZ9W ML Boogoszom  MbogzaMLOEYGHO
09000, §9079356 IMBREOL Q5T Ne 16, 0103 bogosGnz9wm

9B009: bho0sdo fomdmagbocros 0563890039 33056006 356300056980 3 b980 02563bcngdo
d9053908989¢70  RsHH2H980L  350935¢70bpobgdor  ©5  (H976039H-A9Fbrg0mG0  bs 335600
bs30006980L 96000569000b5856 3s6lb3539829¢70 Beaoyergdo, Gadergdos 0s30b db6Gog 3cah9brorIto
Jo05G0wem9dss  bsdmdsgerer  3ermBsereymo  3odmf393900b  osbsdangzso  Geagmmg  bgdemoo
o@bodbrycmol,  slgzg 0G0 dmblstgdol  bmdsergdol s bs3sgter  bog@iol
35995(29b5G056285L0056  F0056:0398500. 359G 8980b  bs3sgter s bsbdgerngore  bozezolb
Jo@©90985 (9., 3560ROICm9Bs)  Ia33996  300(HLISCIHO  B9sermBol g fbeagregool
330902996960 9bsdengdercadsl, Gog 0s30b dbG0o3 30639¢ms@0 dbod69¢m80bss 0bOZ0QXISCPIHO
33059O5bL3BHOL Jsborytro gsderygbadols dodorbz93500.

153396dm  LBoByzgdo:  dmdszerol 5305605,  ©@GMbYBO,  F0GAXSCIGO  GgsermBs  (VR),
9696809%9959m8s,  ILS, 056593 bog®riemo  bsgogsgos,  GPS,  3mbogo®gds,  deadszerob
O97602¢1305, 30060b60 Lobigdgdo.

doMomso bsfjoemo

L5359MHM bMTogdOL M9BsTIEMM3Zg JslogMMo SLsRM9b-sLgMbo LoliEgds Fggds
Lo3MOLM s BORWOLSM M5EO0MTIMOo LoLEHYIIGOOLIRD. Bmyswo dmddgwgdol 3Gobiodo
oM0moygbl  9gdBHOMIsgboGHMMO  BOX®IdOL  2odmlboggdsl  MHmam®mE  LsgMObm,  sb939
Logerolsm  M5E0MIwJmMgdoLoRsb. 90bodbmwo  BHow®gdol/logbsgdol msbszggms bgds
935365 2obLsBOzOME 9.f. MBBIOLOABICME ©WgMdbg, OMIoE 39ME035WMH LodGMEY)do
530900 Mobb3zgM0w0s SBOBMI6 ILIRMIBbo DBmeol (5B) aMdogo ©gMdoLs, bmerm
3M0BMbGHomMOH  LodOGYgdo 30,  Logeoolom  EbOMIEo  LoddEYobs,  GMIGEo3
500303 YOIMYMOOL M9w0930L 25dmIE0bs6y 35MOMgOL 10-0sb 3,50-0g. Bgdmswbodbremols
Lo MbEGM30M Imddggdol 30063030 Fomdmoygbowos bMsmBy (ob. bob.1) [3,5].
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_ Direction of landing

Course surface B 4
————— o

e
pES

Ground plane

Bob. 1. LogMOLm-Logobom bLogbsegdol msbs3z39m00m [o®dmdabowro MsbsdsMLOYbswrGmO
©96do

9536006530 03509MOL 5009369080 Lo3sgHm bmdoerol 35306580 496mogLgdE bgwliafiymgdl
5 gbsds30Lo  0bBMOT300L Loggwydzgbg 93mMJEHOMIOL MZ300IFOHODIZ30L  F0ToMMNYGSL.
L53YOLM-Logerolom  sMgoedo  IgbgwsdEg  ®™30m3RMObBsg  «Pggl 9., TG 3gH Yo
500M3JMM9d0L 93D gooR®gbs 0dol LGOS, MMI ol LHimOmgw d0gdsMmgds 5.¢0.B.-0l
9695¢0d0. gm0 dgbg3z0m, JoMEH030, MMI3s Ym39wm30L AoBEMZsolobgdgeos s5@sd0sbmMo
33JAHMO0L Dgye3wgbs LEAMILOLS O POIVOEMIOL MM, Los3 F93™IgdOL 33900l
3EBSMMBS 83390705 0B, QM3 LO359HM bMToeEOU, 15939 LE35gMH™M IMSMIOL oGN30l
930509035¢gw)M9L F0Tomm. LMDy Po®dmygboos Lsobozsgom Imfigmdowmds, MHmdgaliss
099690L 336006530 LO359MHM beToe oL (1.b) 3MOLOLS s eOLOIOL 3Mgd300LSL. (0b.Bob. 2) [3].

Bob. 2. Logm®Olm-Lagwolbsm 06©035@G™OMo

05650900039 B9dbmwmyos  0dwg3zs  L3sgMm  bmIserEol  sEB-Bg  93GMISGHMOS©
(533HM30wMAEHOL  3580mYggbgd0m) ©oxMIbol Fgbodwgdmdsl, ™mdazs LoHBMLEHOL oE30Ls
3WMB5EYOMIOL MZoBsbBOOLOM 0l B9z BsTMEORYDS LBoGH05d0 [oMdm®ygbowr 3mb3gzEOL
L53MT3EM 5305305056 F0TsBrINGdST0.
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93530l 53053006 bg3s s  39d603MG-EgdbmwmyomEmo  3HmyMgbo  ByMToMgMBL
LEOHME0s© 93GHMT>GO LoLBHYIYOdo, OHMIEYdToE 505F06OL BIOMMYWMBOL 599(30¢GOCMBS 56
560U.

306398305  900MBoMgmdl  L.b.-ol  BoMMZd0  JEPMBSEIMEO  3MBOEOMGdOL  LobiEgdol
399myggbgdom. 50b0dbmwo LobEgdol 3mEH9b0seo 08Ybs OO s 39ML39IE0IE0, M ol
LEOHME0s© RosbI33gdL 9bsdgMm™3zg LEbIgargmm BOTBMEgdOL bawlisfymgdols dobggzom
©x3M960L LoLEYIsL (ILS), MoomE™3530996 oA IMHGOL, LosOMPMmMIM EIBOTBMEdOL U.b.-0ol
90905639 gdl  LsdodMbZEMm d00390Dg o d5gobBg 9OLYdIM LoyMTgdOL MMOYHEH0MYOL.
5056006 gPMo©  ZOOGHMOMMMO  MJomdOl  Bgdbmemaos 3093 9O LGl
B9dmblinbgdmeo LobEgdol MgoeoBsE300L Fglsdwgdarmdsls [7].

056599060 ™39 5305300l dmfobs3zg s ob30mMGBs©O FBgdbmemmaools 39ML3gJEo35d0 ©I3L
LobGgds ADS-B (Automatic Dependent Surveillance - Broadcast / 533™3s@)MH0 ©59M300909e00
035¢-49cmHol 936905 - 3oHggdmds). 50bodbmeo LoliEgds 93+9dbgds eErMmdsEmGO bsg30g5300L
056593D530900L 259mygbgdsls s Imgddgdol 3M0b303900L Bmysw s0figmsdo dgbsdergdganl beol
L535gMHM  bMToEgdOL, GMAMOE MDY Mb, 1939 Lobdgergomm FoM30L oYM GOMD
3006035305 @ 356539 BHOM0 dMbs39dJOOL F933WBL. 53053008 39B30MYdOL 53 gBEe3by
3903360m, O™ 0bZMOB5300l go33s 96 oMo qbl LoMMMEIgL. 5d9sb S MBITYBIzMICO
30MmOE0bs30wo  LOHBMUEOIL  godmIEObsty, Tgyaz0dwos  LogMEgdo  sMgdME  Bydoldoge
130JAHOMO §9OGH0l d03P0bmon  Jglisdsdobo  3mmMEobs@o, 649 B30 Fomgds 03O
36008369c0mds, MHMIgEol gooyzobs 30RO dmEaEBg 96 FoMIMoygbl ®gollsmzol My0dg
LoOH®DMEgl. (ob. bob. 3) [6,7].
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Bob. 3. Lo3ogmm LogMEoL 30:MMOboMYOdMEO JmEgwo

OmEILsE Bo3sgmm LogMEol bgdoldogh Jgdmbzgz00 0w HodEHowl doboFgdmewo 593l
30gOMwo 36003690 mds, dgbodergdgaros dobo sbobgs, gos@ebs Bydolidogh Ubgs LoliEgdsdo
d9L50sdolo gboo [3].

05b653gH5360930L 9OHOMIOMdOm [oMdmddbowo LogmEyw-3mmOHEOboMmYdMwo d5Y, 6w

3900, 335dgdl LogzMEoL JMEIWOMGIOL s FGusdTOLOE 30OV ME  39dbmeMmAOLMSD
06393653000 dgLodegdmdsl. (0b.bsb. 4) [4].
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Bob.4. 07&6562)00:536)@@0 Logborgdom d9ddboro 3mmmobsgomwo ggwo

300GHMOEMM0 ©95¢md0L  3Hgdbmemaos  0bgwddmgsbgargdl Lsm®mogbBsgom bogmEwwo
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Issues of air transport management, movement, and efficient utilization of
airspace

Badri Nadaraia

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

Abstract

The article presents the ways of development of contemporary aviation with the provision of possible
obstacles and basic technological modules, which in their kind are the main source of transformation of
global challenges, not only the above, but also regarding individual aircraft that will need high airspace
capacity. Modeling of ground and airspace will provide the opportunity to use virtual reality technology,
which is paramount when using aircraft as an individual transport.
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Challenges in Risk Identification and Management in Occupational Safety and
Health (OSH) within the Civil Aviation Industry

David Alania
Georgian Aviation University
Ketevan Dedopali Ave. 16, 0144, Tbilisi, Georgia

Abstract: This research seeks to investigate the challenges of risk identification and, subsequently, risk
management within the health and safety framework as related to OSH in the civil aviation industry.
Aviation operations are rather fast-moving and complex; therefore, the present study has sought to
identify organizations in hazard identification and deploying risk management strategies. This paper thus
attempts to develop a case study that would underpin the complex interaction between human,
technology, training, and regulation issues impeding effective OSH practices within the aviation industry.
Finally, the findings of the study shed light on proactive and integrated strategies in managing risks that
ensure workers'safety without compromising efficiency in production.

Research findings: /ncomplete hazard recognition because of the dynamism present in the inherent work
situations, cognitive biases in risk perception, communication disconnects across functions, and rapid
technological changes are some of the main difficulties concerning identification and management in Civil
Aviation. In turn, all these problems receive significant accentuation from inadequacies related to training,
compliance with regulations, and incident reporting systems. The research underlines comprehensive and
proactive OSH risk management across departments, improved communication tools, and permanent
safety training. The analysis calls for these concerns to be addressed in order to improve the aviation
industry s safety regarding health at work and compliance with updated security rules.

Keywords.' Occupational Safety and Health (OSH), Civil Aviation, Risk Identification, Risk Management,
Hazard Recognition, Human Factors in Aviation Safety, Cognitive Bias, Communication Gaps,
Technological Risks, Automation in Aviation, Cybersecurity in Aviation, Regulatory Compliance, Safety
Training, Incident Reporting, Near Miss Reporting, Aviation Safety Standards, Worker Safety, Dynamic
Risk Management, Proactive Safety Strategies, Cross-Departmental Collaboration, Safety Culture in
Aviation.

The problem

The current research solved the very important Challenges of a lack of effective identification and
management of risks within the OSH framework in the civil aviation sector. Although the industry is
highly regulated with strong safety control in place, there are still significant gaps to be filled as far as the
kinds of risk recognition and control that apply to all types of workers-from a man loading at ground level
to a pilot in flight. In addition, risk management is an unenviably demanding task because of the
increasingly complex and dynamic work environment within organizations, innate human cognitive
biases, poor communication between departments, and new technologies being rapidly introduced into
practice. This is further compounded by a shortage of the proper training, incident reporting systems, and
adherence to regulation. The research will be a study of issues and their analysis on broader spectrum,
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which will result in finding solutions to those problems. These may help increase OSH practices and
enhance worker safety as well as operational efficiency within the civil aviation industry.

Introduction

Safety is the most important issue in aviation industry because it is a very dynamic and high-risk
environment to work, so having right people on board is the most crucial. Occupational Safety and Health
(OSH) in aviation operations, one of the fields intended to keep workers from accidents, has an essential
role. Nevertheless, due to the complexity of the sector as well as its regulatory requirements and
technological developments that rapidly arise, it can be particularly difficult to identify and manage such
risks. Understanding key issues and areas for intervention to promote greater focus on risk identification
and management in OSH-related matters in the civil aviation industry is lacking.

Civil aviation is much more than flying. It starts from aircraft maintenance to ground handling, air
traffic control, and in-flight services. These are broad areas, and each spectrum has specific risks that may
imply comprehensive risk identification as challenging.

Aviation, as an industry, has a lot of job roles: pilots, maintenance personnel, baggage handlers-even
administrative staff. Such variability in the roles raises a question if a single response in risk management
can address all kinds of hazards. For instance, the risks for a pilot are not at all similar to the ones of the
ground crew's worker who is exposed to aircraft refueling.

Aviation operations are conducted in dynamic environmental conditions, such as the weather,
operational schedules and aircraft maintenance deployment. Above all, the variability of those factors
brings new and constantly changing risks that are difficult to predict, making risk identification even
harder.

Effectively, this relates to human factors in civil aviation where the decision made is like an express
train dividing between operational and safety directions. Human errors rooted in cognitive biases
impeding accurate risk assessments, or failure to identify all hazards.

Experience also refers to after a worker is put to work in a hazardous environment for so long, one
tends to overlook certain risks or falls into the false illusion that because no incidents occurred before,
they are unlikely to happen again. It normalizes away the important safety hazards, like small procedural
shortcuts in maintenance or flight operations.

People who do jobs very frequently, like baggage handlers or ground crew, can become complacent
about safety. And the worst is that, due to their repetitive nature, what seems superficially like low risks
at work-in incidents or near misses not being reported adequately and/or properly logged into a risk
management system, which are quantitatively worse than others-that subverts the entire identification
process.

The proper communication to be maintained between various sections involved-pilots, air traffic
controller (ATC), ground employees, and maintenance staff-is also required for effective risk management
in civil aviation. But the same silos can cause communication gaps that create fragmented risk
identification and mitigation.

Civil aviation organizations are groups of such activities or silos, where each team has little
knowledge or understanding about the risks faced by other teams. Alternatively, for example, ground
crews may be unaware of risks in the cockpit, but pilots can be unaware of the hazards when it comes to
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aircraft maintenance. This siloed approach to risk management can mean that key risks go unseen or
unmanaged.

Reporting: Despite there being regulatory frameworks for civil aviation, reporting practices are
inconsistent. Since the employees can use different systems or protocols to report hazards, it becomes
difficult to collate the data and conduct a comprehensive risk evaluation. This inconsistency can ultimately
result in significant delays in identifying core safety risks or deficiencies.

The rapid rate of evolution of technology in civil aviation is creating new hazards that are either
unknown or challenging to manage, especially when set against the more traditional risks and/or historical
developments for departing from tried and tested systems or processes with valid risk awareness.

Although automation has significantly increased efficiency in aviation operations, it also shifted
new vulnerabilities toward risk maturities. Workers may over-rely on automated systems and thereby lose
dynamism or the art of manually operating. Automated systems introduce new, unforeseen risks due to
errors in the design, operation, or maintenance of that system.

Other threats include that cyber security is an issue that is increasingly important for civil aviation
since systems both onboard aircraft and on the ground are becoming increasingly digitized; furthermore,
a cyberattack could put communication systems, navigation aids, or safety-critical functions in peril. These
risks are often overlooked by traditional OSH frameworks, which many times focus on physical hazards.

Aviation is one of the most regulated industries in the world for good reason: extremely high
standards regarding safety are implemented through organizations such as the International Civil Aviation
Organization (ICAO) and national airworthiness authorities. On the other hand, because of the very
nature of the regulatory environment, identifying risks and then managing such risks effectively is a
challenge.

While safety is key and regulations are necessary, they pile up fast and can become much for some
organizations to swallow. In such situations, small airlines or ground service providers' challenges of fully
complying with all regulations may arise and result in incomplete risk assessments and lack of
implementation of some safety measures.

Reactive, Not Proactive Compliance: Sometimes an organization fulfills what is required of them in
terms of a system, i.e., OSH standards, rather than it being used as a tool for managing risk from health
and safety aspects. This could be because of a reactive mindset wherein you identify risks only when
incidents have already happened instead of preventing it from happening. Rest Controller really gives
more control over the HTTP consumes and exposes.

Training and awareness: All OSH programs, but most importantly those operating in high-hazard
environments like the civil aviation industry, require an educational component. Reality is such that
without good training, or no training at all, a) our capability for risk identification and management will
be less than it could be; b) we increase our chances of being caught out.

The new system itself, of course, has its deficiencies: many aviation workers, especially in less
technical positions, might not be trained to identify the kind of risks they are putting themselves in danger
for. For example, ground handlers are probably not trained with full comprehension of manual handling
ergonomic risk while lifting heavy bags. Similarly, cabin crew will probably be ignorant of all the risks
involved during turbulence while operating in-flight.

Fast Turnover and Contractor Workforce: Most employees in aviation change jobs fairly frequently;
most ground operations and airport services are provided on either a temporary or contractual basis.
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Contingent workers also tend to receive less safety training than full-time workers, which increases the
likelihood of accidents and hazards being overlooked.

Apart from training all the workers in the basics of security, collecting incidents and near miss’s
data is an attribute for risk management. However, such underreporting is at large in civil aviation as well
as other sectors.

Anxieties about penalties or blame may lead to employee silence regarding hazard reporting and
incident reporting (near misses), too. This fear, of falling afoul of the law themselves, can mean that there
are vital safety risks going unreported, plus further unnoticed.

Even when employees would be willing to report incidents, deficiencies or unwieldy reporting
systems discourage comprehensive documentation of the risks. If reporting is not easy or reports are not
followed up well, the effort of risk management is weakened, since such valuable data is not applied for
improvements.

Conclusion

The aviation industry works in a highly complex and risk-laden environment, so Occupational
Safety and Health are integral to operational safety. The current study has identified incomplete hazard
identification, human cognitive biases, information fragmentation, and technological changes as the main
challenges to identifying and managing risks in this industry. These problems not only threaten worker
safety but also can be disruptive to operational efficiency and compliance with aviation safety standards.

The first important problem is the inability to fully identify and mitigate all the specific hazards
that exist within civil aviation. The second but closely linked problem is the dynamic character of the
industry, since conditions change rapidly, bringing new risks in which a minor failure is often overlooked.
Also, cognitive biases such as normalization of deviance or complacency in routine tasks further
complicate accurate risk identification. These human factors distort the perception of risk and lead to
underreporting of near misses or hazards, undermining the effectiveness of safety management systems.

A further key factor is the lack of efficient communication and coordination between various
departments. Silos in civil aviation organizations impose limits on the sharing of critical safety information
across teams at ground operations, maintenance crews, and flight personnel. In the absence of an
appropriately integrated approach to risk communication, key insights about safety might be missed-
leading to risks not managed in time or responses to identified hazards being delayed.

While technology provides opportunities, it also creates challenges for civil aviation risk
management. Automation and digitalization improved the efficiency of operations, but created new points
of failure like heavy reliance on automated systems or weaknesses in cybersecurity. Now that the wonders
of digitization are growing from multiple fronts, it is now high time to develop and implement enablers
across industry-wide frameworks of risk management for wider avenues.

A general lack of training-namely, in temporary and contract workers-further muddles the waters
regarding who has responsibility for OSH risk management. Not having minimum standard or standard
safety training across the workforce increases the odds for accidents: if workers are not properly informed
about the dangers of their jobs and proper safety procedures to avoid them, mistakes will usually happen.

The findings of the study reveal that a comprehensive and focused initiative from the national level
would be of essence for improving OSH risk management within civil aviation. Such, it will go on with
constant updating of any risk assessment and mitigation of human cognitive biases by enhancing safety
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culture and communication across levels of the organization. Similarly, due to the high-risk nature of
some roles and the regular churn in contractor or temporary labor, there is an essential need for continued
safety training. These issues can only be resolved by having a deep-seated, safety-first culture and investing
money and resources in making those safety efforts a reality.

In a similar vein, regulatory bodies have to raise their game of guidance and enforcement of
improved safety frameworks that will keep up with the accelerated rate of change brought in by
technologies to our skies. The regulatory environment should move from being reactive to proactive
compliance-by design, it should anticipate and manage risk well before they manifest tangibly, rather than
reacting in the aftermath of incidents.

Conclusion Improving OSH risk identification and management within civil aviation requires an
integrated approach that is adaptive to the changing nature of hazards within the industry. This research
speaks to the necessity for addressing human factors, technological risks, communication gaps, and
training deficiencies in developing an appropriate OSH strategy. Addressing these various challenges
enables a civil aviation organization to ensure increased worker safety while sustaining operational
efficiency and compliance with global safety standards that collectively improve safety within the aviation
industry.
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Abstract: Aviation is the most dynamic and fast developing transport mode, strong aviation has a key role
in a countrys strength and economic development. Aviation system connects with other modes of
transportation, where federal responsibility for managing and regulating air traffic operations intersects
with the role of state and local governments that own and operate most airports. The constant growth of
the flights intensity in the world faces new challenges for international aviation organizations to increase
safety requirements, for this reason implementation of the innovative technologies and the taking
following measures are necessary: increasing the flight altitudes between the aircrafts, raise the airspace
bandwidth; using satellite navigation; reduction of economic indicators and flight performance of routes
in order to optimize flight time; improvement of landing trajectories for less negative effects on populated
areas (emissions and noise). Above mentioned technological changes will have an impact at the
qualification level of aviation specialists, both in the air and on the ground, and will lead to the formation

of their knowledge, and responsibilities, as well as requires development of new skills. Based on statistical
data, taking into account the increase in the intensity of flights, it is also important that there should be a

sufficient number of qualified and competent people personnel to ensure a safe and efficient aviation

system, for these reason it is important to integrate into aviation educational programs new innovative,

practical based teaching methodologies in order to meet requirement of new technological environment
in aviation field. In the research is analyzed aviation education modern requirements and technological
development tendencies, provided gap between new technologies and aviation educational programs
teaching methodologies, use of flight laboratories in Poland and Georgia analyzed as a case studies. Paper
provides flight laboratories use as a recommended concept in aviation education for students projects and
teaching methodology development.

Keywords: aviation education, flight laboratories, teaching methodology, innovative technologies.

Introduction

The efficiency of human role in aviation should be considered as new, at the stages of planning and
designing systems and technologies, as well during their implementation and operation. Human errors In
order to prevent the risks caused, their extensive and effective management in an operational context, it
is impossible to achieve regulatory bodies, service providers and operating personnel without a
coordinated effort [7].
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Human error is the key factor which is still challenging the aviation, based on different scientific
research papers and statistical analysis proves that, human error and mistakes is one major problem, which
is the reason of different aviation accidents or incidents, it is connected to the different reasons, some of
the are clarified below:

a) Initial training of personnel to adapt to the new technological environment of aviation;

b) Formation of new knowledge, skills and duties, which is defined and necessary to maintain the
safe operation of the aviation system;

c) Social factors and the management of changes that related to the increase automation level.

In order to fulfil the criteria’s of the new technological environment in aviation, education and
teaching methodology improvements is important in order to gain learning outcomes, which increase the
competencies of the graduates and develops the practical skills, flying laboratories and in-flight tests in
student projects have critical role in this process, as a new methods for teaching. [6]

* myth
» concept
flying * wings
laboratory
* lesson learnt

Figure 1 - Aviation, science, education, flying laboratories for in-flight tests existed at mythic Age

Aeronautical science focuses on designing, developing, operating, and applying aircraft within the
earth's atmosphere. It's a multidisciplinary field integrating physics, mathematics, and engineering
aspects. Since first steps of aviation development science is playing critical role for development of the
new concepts and integrated into the aviation systems, before the first official flight in 1903 year aviation
was myth for the society but till today many lessons learnt into the development process and flying
laboratory’s consider as wings for aviation education methodological enhancement and next developments
of the practical component of the teaching programs. [5]

There are lots of flying laboratories used in science and education activities in the World at present

49



L59OSIMOOLM bdgEbogMM FMMbswo .
535960 BGBLIMGFHO Ne1(18), 2024

A S

Figure 2 - Flying laboratories all over the World

Types of aerial vehicles could be used as prototypes of the flying laboratories and used as practical
examples and cases studies for teaching methodology development.

e Aircraft
e Balloons
e Rockets

e Helicopters
e Drones and many others.

There are lots of flying laboratories used in science and education activities in the World at present
for example, at Cranfield University, Delft University of Technology, Technical University of Munich,
Technical University of Pennsylvania and others. Into the paper be provided case studies of Poland and
Georgia in order to fully integrate and implement flying laboratories into the proper educational programs
of Rzeszow University of Technology and Georgian Aviation University.
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e What are the benefits of using flying laboratories?
e Real experiment condition

e Attractiveness

e Real facilities and devices

e Efficiency

e Practical skills development

e Student oriented teaching and others

‘What fields and sub-fields can we use it on?

e Electrical equipment and systems, External lighting systems.
 Fixed, on-board positioners and platforms.

* Hydraulic components systems.

e Power supply, generators and batteries.

¢ Pressurization & air management systems.

A\ 4

*Managing an aircraft's altitude, direction, and engine operation,
ensuring safe and efficient flight.

e Airspeed indicator, attitude indicator, altimeter, turn coordinator,
heading indicator, and vertical speed indicator.

A4

s Aircraft systems, integral to modern aviation, encompass the complex
integration of mechanical, electrical, and hydraulic components crucial
for safe flight. From navigation and communication to propulsion and

i control

\

eIgnition time

*Flame spread
Iﬁ Devices i eHeat release rates
*Smoke generation

Toxicity level

[ Aerospace Measure Systems 10Micrometer, Gauges,, Caliper, Dial Indicator, Thermometer and others.

N\

7/

oflight tests relate to an aircraft evaluation to meet airworthiness

Figure 3 — Taxonomy of flying laboratories categorization and use in aviation field

To conduct in-flight test, is it possible to use for all the level education, for instance:
* Regular student lessons

* Student projects

* Diploma projects

* Doctoral student research

* Other student activity.
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Research Methodology

To fulfil the objectives, the research based on the following methodology: Analysis, synthesis,
qualitative, and comparison methods. There are following open question for the further development
flying laboratories:

What is the structure of flying laboratories?
What is the development process procedures?
How, when, where, who will develop them?

There are the possible actions to be done in order to answer the open questions:
Give specific samples of usage flying laboratories in flight tests in education;
Present possibilities their applications;

Familiarization with flying laboratories.

It is as well critical to be downed the following myths: In-flight tests are always very expensive,
flying laboratory is always very sophisticated facility, In-flight tests require staff having extraordinary
skill, there is no possibility to involve them into standard student courses and other tasks what need the
right sharing of the information’s, for this purposes should be done proper consulting, mailing, students
groups with competent information, preparation of information booklets, special guidelines, use of flying
laboratories in practices and their impact assessment to the quality of education and outcomes of the
educational programs.

Early Results

In order to asses flying laboratories role and get results, it is important to analyses their use in real
environment to the aerial vehicles, based on the research it is possible to compare two case studies, and
overview the general structure of the flying laboratories development in teaching methodology and in
aviation projects:
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Airborne part

Platform

Figure 4 — General structure of flying laboratories operation

Case study of Poland

Er——
-—— e e — p——(eae e SR e B
L e ——

Figure 5 - Optionally Piloted Vehicle (MTOW 495kg, Max. Airspeed (Vne) 270 km/h
Min. Speed 65 km/h 2 seats)
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Research and education
Flight tests of control laws for ultralight aircraft
Tests of heavier onboard equipment

Activities for 4 students at the same time — two person on board the aircraft and two persons in
the car (ground station)

Relatively low operating costs

Objectives of the research
Aircraft handling qualities assessment in selected flight phases
In-flight test maneuvers preparation
In-flight experiments and data analyzes
Handling characteristic during typical flight phases (horizontal flight, coordinated turn).
Static and dynamic stability tests.
Aircraft characteristics during landing at different configurations.

Research results and outcomes of the experiment is provided on the figure 6.

pitch angle

pitch [deg]
b bbb lo an ua

altitude [m]

Figure 6 - Longitudinal stability tests
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Figure 7 - Piper Seneca V. (MTOW: 2155 kg, Never exceed speed: 378 km/h, 6 seats)

Research and education
Flight tests of control laws for general aviation planes
Tests of heavier onboard equipment
Activities for small group of students — six persons on board the aircraft
Objectives of the research
Investigation of general aviation aircraft performances
In-flight test maneuvers preparation
In-flight experiments and data analyzes
Max speed at horizontal flight investigation
Climb rate investigation
Stall speed investigation.

Research results and outcomes of the experiment is provided on the figure 8.
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Pomiar co 30 sek. Pomiar w odstepach 1-minutowych, lewy 1 prawy silnik
Czas Wysokosé Obroty Cisnienie Temperatura na | Temperatura A
silnika ladowania wlocie silnika otoczenia 1100 climb rate =
min. T RPM in. Hg F °F —
0 3000 2500 32 1311 1 X
2500 32 1283 S=e=Hd=o0008
3540 - \ —— Hd=4000ft
2493 32 1301
4060 2500 33 1280 266 \
4620 \
2500 315 1278 N
5080 3500 35 1262 248 5 1000 \
5520 -
2495 315 1271 ®
6000 2505 32 1261 248 2 \
£ 950 oo
6520 = o

7440

2500 315 1266 \\

6980 2438
2510 32 1258 X
3

2505 315 1264 840
7900 2510 32 1254 212
8360
2505 315 1263
8860 194 850
2510 32 1251 80 85 920 95 100 105
9040 airspeed [kt]

Figure 8 - Climb rate tests results

Case study of Georgia

Figure 9 - Tecnam P2008]JC (MTOW 650 kg, Max cruise speed 215 km/h)
Min. Speed 81 km/h, 2 seats)

Research and education

Tests of Tecnam P2008]C flight parameters

Take-off performance comparison analysis with weight 630 kg and 530 kg [4]
Objectives of the research

Investigation of general aviation aircraft flight performances

In-flight experiments and data analyzes operation performance with different load

Research results and outcomes of the experiment is provided on the figure 10.
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Weight = 530 k. Corrections Weight = 630 kg Corrections
Flaps: /0 Headwind: - 5m for each kt (16 ft/kt) Flaps: T/0 Headwind: - 5m for each kt (16 ft/kt)
Speed at Lift-Off = 48 KiAS Tailwind: + 15m for each kt (49 ft/kt) Speed at Lift-Off = 48 KIAS Tailwind: + 15m for each kt (49 ft/kt)
eed Over 50ft Obstacle = 61 KIAS Paved Runway: - 10% to Ground Roll
Se ot = Speed Over 50ft Obstacle = 61 KIAS Paved Runway: - 10% to Ground Roll
Throttle Levers: Full Forward LI TR Sr e (R e
. each +1% Runway slope: + 7% to Ground Roll for
Throttle Levers: Full Forward h 1%
Runway: Grass each -+1
Pressure Distance [m] Runway: Grass :
Altitude Temperature [°C] s Pm‘ssure Distance [m]
I 25 0 25 50 Altitude Temperature [°C] =
s Ground Roll 28 111 137 167 127 #] P 4 Rol is 29 :;B 2502 P
L R 134 1 5 1
At50ftAGL | 190 237 290 329 | 268 s.L rounc ™o
At 50 ft AGL 283 352 a31 518 398
Ground Roll 96 121 150 182 136
1000 Ground Roll 146 184 227 275 206
At 50 ft AGL 207 258 315 379 287 1000
pes—— o - o o8 v At 50 ft AGL 307 383 468 564 426
roun (o]
2000 Ground Roll 159 201 248 301 221
At 50 ft AGL 225 280 342 412 307 2000 o -~ ) - 0 pron
Ground Roll 115 145 179 217 157
3000 Ground Roll 174 219 271 328 237
At 50 ft AGL 245 305 373 248 328 3000 e = = = — pros
Ground Roll 126 158 195 237 168
4000 rounc o GroundRoll | 190 20 | 296 350 | 285
AEa0eact 250 £ 06 5 e At 50 ft AGL 396 493 603 726 523
5000 Ground Roll 137 173 214 259 181 . Ground Roll 208 262 323 392 274
CEN LIS 250 2ol &3 =K 279 s At 50 ft AGL 431 538 657 791 561
6000 Ground Roll 150 189 234 284 195 GroundRoll | 228 287 354 429 295
At 50 ft AGL 316 394 482 580 404 6000 At50[t AGL 270 77 P77 =y Py
2000 GroundRoll | 165 207 256 311 210 7000 GroundRoll | 249 314 388 470 317
At 50 ft AGL 345 430 526 632 a3a “At50ft AGL T 39 732 a1 PP
Ground Roll 181 227 280 340 226 Ground Roll 73 24 a5 15 242
8000 8000
At 50/t AGL 376 469 574 690 466 At 50 ft AGL 560 698 853 1027 693
5000 Ground Roll 198 249 308 373 243 oo Ground Roll 300 377 266 265 368
At 50 ft AGL 411 512 626 754 500 At 50 ft AGL 611 762 932 1122 744
10000 Ground Roll 217 273 337 409 262 10000 Ground Roll 329 414 511 620 397
At 50 ft AGL 449 560 685 824 537 At 50 ft AGL 668 833 1019 1226 800

Figure 10 - Tecnam P2008]C take-off performance comparison analysis results with weight
630 kg and 530 kg

Figure 11 - Tecnam P2006T (MTOW 1230 kg, Max cruise speed 269 km/h)
Min. Speed 115 km/h, 4 seats)
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Research and education
¢ Tests of Tecnam P2006T flight parameters
¢ Single Engine Instrument Approach Procedure TEST
Objectives of the research
* Investigation of general aviation twin engine aircraft flight performance

* To develop the student’s ability to shoot an approach with one engine inoperative, and maintain
positive control of the aircraft. [3]

Research results and outcomes of the experiment is provided as errors calculated and analyzed during
flight by student:

* Failure to maintain proper heading
* Failure to maintain aircraft control
* Failure to maintain proper glide slope and LOC (localizer)

* Failure to understand the proper procedures of an instrument approach [1] [2]

Conclusions

Based on the research and investigation and cases studies analysis in two different educational
facilities in Poland and Georgia, it is possible to conclude, that flight laboratories have very important and
positive role in aviation related projects and teaching methodology development. It is very flexible to use
this method into different airplane get parameters by the students, make analysis of them and strengthen
theoretical knowledge into the practical part of the following educational courses: Aircraft control
systems, flight recorders and data analyses, aviation radio systems, In-flight tests, aerodynamics and others.

Flight laboratories use is possible in real experiment conditions, has high attractiveness from
students, students has direct connection with real facilities and devices by their hands, non-complex
platform are necessary, supplementary devices are used, gives students opportunity to generate new ideas,
practical part has becoming more efficient, as a result myths regarding useless of such method into
educational process is down.
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Analysis on strength of the rectangular plate with a hole in case of axial loads

S. Tepnadze!, S. Bliadze?
12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia'

Abstract

The vast majority of aviation structures are areas of stress concentration, it is sufficient to consider riveted
or bolted connections. The concentration of stresses mainly found, not only in the area of sharp changes
in stiffness, but also in the area of holes. Solving the task of concentration made even more difficult by the
complex nature of the loads that come to it. In this article, an inelastic plate with a central half-section
under axial loads discussed. This problem was solved for the first time within the framework of the
classical theory of elasticity by Kirsch and other version of the solution was proposed by N. Muskhelishvili.
The purpose of the article is the software complex MASTRAN and In the MATLAB programming
language, we will create an analytical model, the solution of which will approach the analytical solution
with high accuracy. As the numerical experiments showed, the calculation scheme modeled in both
programs gave us a 1.3% error with respect to the exact solution.
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Analysis on strength of the rectangular plate with an elliptical hole in case of
axial loads

S. Tepnadze!, S. Bliadze?

12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstract
In the process of designing the aviation structure, the complete study of the stress field is one of the most
important problems. Incomplete study of the stress concentration field has been the cause of many
disasters. In this article, an inelastic plate with a central elliptical cross section under axial load discussed.
The purpose of the article is to create an analytical model in the software complex MASTRAN, the solution
of which will approach the analytical solution with high accuracy, and to determine the ratio between
the semi-axes of the ellipse and the value of the stress concentration. The results of the analytical solution
and the analysis of the results of numerical experiment showed us that if we approximate the surface of
plate with 4-node quadrilateral elements of different sizes (it is not necessary to use 8 nodes quadrilateral
elements) the error compared to the analytical solution is practically equal to 0, and also if the ratio of
semi-axes of the ellipse is equal to two, then the value of stress at the vertices of parabola increases 7 times.
Numerical analysis showed us that, in the case of a narrow ellipse, the value of stresses at the tip is large,
and it is possible that it tends to infinity when the ellipse tends to the crack. As for the second case (tensile
forces act on all four edges of the plate), in the case of a normal ellipse, the stresses were concentrated

along the ox axis at the right edge of the attachment.
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®bJ30gd0, MMIgwms  BodOEgdomdEg  d00HgMYds  IBMEMTS300L O IGHZ0M39d0L
90MQ0vIMH0 boliosmo. omsb godmMBgMos 3tm(3390Md0L 3MMEILO, MMIgEoE 3w olbdmdls
dsboEol EIBRMMT>300L EOMT0  (335gdE™IOL  SOHIML dMB030 LOOEOL  HEGHI0MMZOL
99000bg93590 @ 259Mm0LEbYdS (1) EIFMIOIOMJOOM:

73



L59OSIMOOLM bdgEbogMM FMMbswo

A535960 GHOBLIMOEO Ne1(18), 2024

_——~h
e(t) =Z[1+ [[K(t -0 dr], 1)

bodE 0: 899000030 IGZ0OMZS, E — 0M9350mdoL dm@ryero, bmeem K(t — 1) — 493¢960ob
}6d30s.
(1) 0bG9aMoemEmo 25bGHMMgdol 2ol Msdgbodg BMEMTs SOLYdMBL. FoMdmpyqboen

3393500 259mygbgderos 3. 3meEH«bmgzol dog® [1, 2] 45bloBOZOWWO Qodmbobyrymmads:

e=Pt=5) 1 _ o [AT(@)]"(t—s)"2

K(t—s) = =5 2n=1 r'(an) 2)

RMOIMs (2) 8903536 b MM309dge A, a AR £ 356599GHEL. MHmIgwms 3mb3Mg@Eweo
36033691730l gobLsBM3MS BodbszL 306 3MgEH W0 FsboErol MgmemA0Mo BMbJ309d0L 303bsl.
d900pmddo, (1) 59mbobegdol  sbsgrmaoMo@, Lbgoolbgs  3Mm3gLgdol  smfigMolsl

3990033900905 LoWOY fot K(t — 1) dt, ®mIgwog Fo®dmsaqbl §oobosm mgmeomwm gwbdsosb.
d949boros 25633900 35D, Losg 3Mb3MgGMEo bbgoolbgs (4, a Bl £) 35605993Mgdobmzols
PomOmoagboos  0gmOOMmo  2M0x8x03900L  MKsbgdo S  FMbdisosms  8B0d3bgEmdgdOL
399mdbobggaro  bMowwgdo [1]. gl dsBs, Jobgsgzs@ dmbs3gdgdol LodMsgEolby, 56 GOl
LOMEYMBROWO. MBsTJOMOM3] 3MI30NGHIOMWo 3gfbogs s 3OHMAGMmHTIO0 0degzs 5T d>DOL
96033693650  298MMMYdOL  LsGoEgdSL. 53 3OM3gLT0  SJBHOMSE 0gbs  godmygbadmwo
36595 ,Maple®, dollo 0O FglsdEgdMdYdOL J0IbYEI35©, 890Jdbs 29633970 3HMdWYTs
(1)  99mbobmegdsdo  0bFJAMOOl 50900l M35eLsBOHOLOm,  ©oYbs3  0bBHIYMIEJ39ds
390mbobmemgds,  MmIgeros  (2) GMOIMWomss  dmEgdeo  9hm-90Hm  LsbE3sMBY LG
LoBYMEHOMBOL  godm bYds  FIBIWSEMBS, 306306  MOEb30MO  TJNMPIO0  EIMIEOL
36m39Ldo. 939 MBLEOMEM X580 Ms30L FbMHOZ Fgo3938 JowgMol I' gmbdiogdols 3mddobsgosl,
3903 9609369wm3650 5G9 gdL g9dMmm3egdL. 8rMa30dMHgd0 0gdbs 3OMEILIOS, MM
LoBYMEHOMBOL 153006 530@OOL LTS gdL 0dErg3s, 3:83gdlw® LodMEGHYgDY FoILZOL
aboom (Lwe. 1), sbg3g (1) godmlobmegdsdo FsMEH030 FoMOJIbom MMM Lbgsmdol Bwbdisos
390d@gds 90(3350mb 9O0 (3390L BMBJE0s. U A9MEsddbgdo Homdmaygbowos (3) s (4)
BmOHIMgdol bLoboo:

B = [AT(@)]"9"E

-p9Y —oo [AT ngna -
K®) = < n=e [40(@)] - K'(¥) = ;—i-g n=1 I'(an)

9 n=1 T'(an)

3)
Jy K@t =) dr = [{K()do = lim [ K'(9) a9 4)

®03b30m0 JGNMPIBO0 IMNZEGBOLL ©D53BSYMTBOWYdG MBI EIEL 0deggs ~107120
305bmgds, MMICol EOMLE 3OHMAMITMWS© EINZWOL LOLFMIRY s PIMZWOEO 0bEFJAMIEOL
LoOEOL (B0YdMYEo 3nI3g]byMo GoEbaol bsdwgowo bsfiowo) 3mdowgds BMLE 99ga0sb
90856HMgd00 b0z BoMyEgddos. d39W0 s JoARMOGLGOYIE0 FIDMPIOOM OIMIFPOEO
99092900 Fo0dmpygbowos 3bé. 1, 2, 3-0o.
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6. 1 3083 gdliwy® BLodOEYGHY oOLZWS

1. 9du3960896¢ Mo s mgmMomeo dMvEgdols 9gomsgligdols Brmyswo dgdmbgggs

Pomdmpgbowo 33930l 36OHm3980 bgds 9Ju39M0896GMo s MYMOOMwo IMbs3gdgdol
53bobggwo  4M53303900L  Fgmogligds, o3 mMerolbdmdl dson  doglodoErEs  9OHTBYMb

©53bg935L. F9053B905 bgds WMYSMOMTNE 135Dy, LG FMIR03JO0 FTMBbMEI0s GO
03039 059EH9dd0. ghHm-gMmo IOMEOL  dMIOIMOO0m  3MOODBMBEHIWMOHO S  39MGH0IOXOO
9035600910900 bgds IgMOHgbmsb sdMH3939, M J9Eo5YOWJOOL 356589EMJO0 TSGHIOOM
8603369356 0bx3m®Is30sl 0derg3s g9blsbozgmo 36M3gL0L sMfgMolL Gglobgd. 0349 Jogooms©
9GO0 ©s 9Ju39M0d96GHMWo GNPV 360D 3BOLEBLZMYDS, Fglodsdobo, f(tis)
> f (texp) B36J309d0m, 35006 WMYSM0mTME B3oesbg Fomo Fgmagligdolsl (L. 2) 03009dm
899093 ©33300gdIE DL

1n[focp (10 e )] = I[fen (i ten ~nJ0)] + @ = In (a- fon (In22)) ©)

‘ln fin(nt)

In forp(Int)
In fip(Intyp) < — K = /
i \ Ina
In foxp(Interp) \ P 1

Ink

Intey, In £y lnT
L6, 2 09MO0wo s 9Jb3gMH0dI6E Mo IOMPIOOL FJ0o3LGdS WMYM0MTM I3oesby

(5) 2959mbobMEgd0sb FsMEH0350 PsbL 35380MH0 MgMOOME s 9Ju3gM0d96GME Bbd309dL
dmeol:

fexp (texp) =a- fm (ttTh) (6)

a ©> k booEYgdo MIMOWM® ASBOLLDBWIMGdS FMR039000. 3MB3MYGHWWo STMESBOL

306300 98mIE0bsty Fglsdwrgdgwos dmbEgl MgMEOOoMwo IOHEOL IMAMOMds S©HgHoo
©59M 30009090900 5b5EIMA0IMO.
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3999x MddE0  FoEYMIom AMOB03IJOOL Tgmoglgdol sMLO dEYMIsMgMdL 0dsdo GMI
d9ogLgdol a o k 356539@®M9d0 BodloBo MO BMBEI©  FoboLIBOIOML sG> MIMeE M
3653303900056, 96599 965¢0BNMO©. Mbs dmbgl  3ME3MYGMEo  dBMm3glbol  sdLobggwro
09MOO0Mo s 9Ju3gMH0dI6EHMEo BMBI30gd0L bsE0BMMO Bsfges. Jombgsgzs 0dols, MmA
09O IOEOL S6soHBMOO Lobg sMOL 4obLEBOZOI™O, Fogooms (1) godmbobwyargdols
Lobom, dobo  godmygbgds  999AMI0  OIMZEGOOLMZOL 56  sMHOL  dmbgMbgdmwo.  SFoEHma
Lobey®39@0s 0l 890335ML G089 1 Gogol 3mEwobmdol P, (t) Lsbom, GMIwol 3mg5303096¢gd0
3960LsBL3M9gds [oboliffo TgMbgme n + 1 FgdGowbg Bbdsools s 3meobmdol sdmbggzols
30000056 J00gdMWo gobEHMegdsms LobBgdol sdmblbols d9dwgy:

P (t)) = fen(t;) 6 Py(Int;)) = In fip(Int;),i=1--n+1 (7)

0900w gbgoslsy s Jguodsdol  3mobmdol  dsduodswrmi  sdmbzgzolmzols
LolMEZ3905 1 0gMb OO, bmwm t; aMEH0WwgdoL LsHL3zMgdo Imgdisgl 2obLsbowggEo SFM3SBOL
dobg3000 dm3990 OMOL FoegEL oMM, MYbsE FoMIm®agbowo 33930l BsMAW9dTo,
306360930 3535000 lm30L, IMbEgds MJMMHOwo IHIEOL IMIMHIMBS, HMIJELOG JEMZ0S QOO
d9L5dgdgE0s  9MYMIIBEHOL Fobo3gwrgds oblsboEIggwo sGOL goMgm 0olg, GMI o6 dmbgls
99bGHO3MWs30s s BMBEO 8608369 MdIO06 oobEs.

653 999905 9du3gm0IIBEGHM IOGMEL, ol MBS oML 9Ju39MH0dbEGME HoMEGH0wgdbY,
™I 39033990 30MI0EGO0m 9Ol QodBgMo. 2oldeegdeo IMHEo MBS SoyMUL
3306096 339MEHMS FJNMPOL FodmYygbgdom, HMIGE0E 53MMJlLodoMYds M HoROL 30E0bmdBy
Py (t). 59 3900bggzsdo Lsbvy®ggaos m ogml 3306 GH3yob dOM@Oo 9s9m30IL 230 ©d oM
3950bOML 9869w 9dl3gMH0TI6bGH (oM GH0WIdBY. 30650056 9du3gM0TI6GHWwo  IMHO
396LsboEz9gwo POMOL FYogEOol oMgom 396 293MdJJds JJUBHO3MWSEO0L Fo6gdg s8oGH™I
dbmwmnE d9swgool dos F9OHGH0wgdby Mbs dm3zsbobmm ™m3gMomgds. LfimGgo sdoGmd
LolivMH39e0s 655303900l F90ogLgdol 3MMm39Ldo 9dudge0TgbEHWIo 3OO MRl VIMSZS.

59ob 8999 §obslfotr obLsBL3zMME N Gom©gbmdol {odEGHowobmgol «bws 99yl (5)
3990bobeEqdol Ggliodsdols 99990 4oambobmegds:

Sy = XN, [P,(nt; +Ink) —Ina — P,,(Int;)]> - min (8)

365303900l 00JOMHO TNb3930L F9dmnbgzg35d0 3bswOos (8) godmliabregds 0dbgds 0-ol
AMo, 853650 36M5gGH035d0 sy 96 dmbEYds. FoMBmyabowo LEMmo@gaos dbgoglbos MIzoMgl
3395006M0GHms 3900mEOL, 0doLoM30L, MMI (8) xsdo gobogl Jobodswrw®mo LsFoMms Jgurmargl
306005:

asy sy
ana ~ 09 a0 = 0 9)

3909290 8000905 MO FobBHMgds MO0 36Mdom, MMIWOL 58mbsblbol 90wy Gowbobo
3960LoBP3MY0s a s k LoOWYIdo. (9) oFMVBIBLEGOOD FBLIBOZOMO 23BEHMW IGO0 sGOL
00, Fo0oE0 BsMOLBOL 3mEobmINMHo 96 BHEMbLEIBIBEGHMO Lobob. sbseoBMMo dsmo
59mblbs G0y 96 Fgmdwgdgwo, mMdgs obsdgM™m3zg 3mI30VBHIOIWO  3MMAMITId0om,
355 oms ,Maple®, ®oEbgomo 9900M©Id00 5IMbLBS LoMMEgL 56 FoGdmogbL.
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2. 30335¢0Md0L 3M9gdoL 8gmagligds 4omBx mdgligdwyemo 8907EOm

39630bomm Fogowomo, GMIgEog ImoEegl 3md3mBoGmemo dsbacrol IIBIT (3 fierols) bsd
bbgoolibgs 3vdog 99830053 d5035%g (30(33900M05BY 499m (300l F99aq00UL [1] Logmdzgw By dobo
GJEMAO0OH0 35639 doL s dgdslfim®mgdgmo  3m95303096@JO0L  4oblsBE3MLL,
39099x MO0 dgoMEOL odmyqbgdoom. 9dudgModgbE o godmiEol 8909900, sg3g d39gwo
@5 9bdo JgoMmPOm Foblobwzdmwo mgmMHomwo BwbJ309d0l 36033690 mdgd0 dmEgdmeos
gb®owgddo 1, 2, 3. mommgMeo dsd30Lm30L  3M(335MdSDY  Fodmaol 990y domgde
99b3960089b@GHME  F9Iag0HY  IYOPDbMdOM, FM5B03d0L  30BMPEMESE  FgMBg30L  ybom,
3obLBW3IOMos  MgMEOMwo  BMBJ30900L  (ogrgbol  gmbJgos) (A, a BE B)  356539EHMmado.
doRbgmos ®md  (oMmdmygboer  99dmbggzedo  mobbggMs 39605, mwdzs (4) dgom©om
©sM3wowo  3603369wmdgdo 306090,  2oblbgegwgds  d39e0  FJOMPO®  IMZOL
9600369cmdgdL.  JgLodsdoLO©  TsBHYO0m  LoFoMHMs  FgAsLHirmMgdgwo  3m95303096@EJOOL
39bLOBEOZM, HMIgelsig Im39bEYbo Bsdm™ddo smfigMowo dgdsbobdom. 3mE39MdOL 3OHMEgLOL

50H9M0LSL ZLBGMYGOWMd (1) godmlisbmergdom, Lyosbss
K02 _ k(¢ — 1) do (10)

€o
g,

Bad3, €0 = 7 9M0L Lafigolo @ggm®dspos.

3gb®. 1 IIBIT 3sbogools (3m33900md5Dg 250mEol
99b3960095E0b 909900 g, = 22 330/L3? dsd30L O™

a = 0.075; = 0.05; A = 0.035
o, = 22 330/L3?
O t t
t f Kdr f Kdr
e(t) — ¢

(boo) &(t) L 0 0

€o (d39eo (sboewo
3900 MOOm) 3900 MOOm)
0 0.00385 0

0.25 0.00617 0.6025 0.6192 0.7180
0.5 0.00639 0.6597 0.6852 0.7846
1.0 0.00701 0.8207 0.8361 0.8593
1.5 0.00752 0.6532 0.9616 0.9068
2.0 0.00763 0.9818 0.9937 0.9420
3.0 0.00777 1.0182 1.0355 0.9937
5.0 0.00789 1.0493 1.0626 1.0606
20.0 0.00797 1.0701 1.1157 1.2232
30.0 0.00874 1.1662 1.1958 1.2532
45.0 0.00842 1.1870 1.2101 1.2716
50.0 0.00844 1.1922 1.2173 1.2746
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3b6. 2 IIBIT 35b5¢nols 303350MdsDg 290mEob
99b3960096E0b 99092900 g, = 33 330/L02 d>030L MM

a = 0.10; 8 = 0.05; A = 0.047
0. = 33 30/L3?
©6® £ t
t f Kdt f Kdt
) 20) il B d
€o (d39¢0 (obogwo
3900 MEOm) 3900 MOm)
0 0.00577 0
0.25 0.00960 0.6637 0.6961 0.6810
0.5 0.01014 0.7574 0.7828 0.7646
1.0 0.01072 0.8578 0.9206 0.8622
1.5 0.01103 0.9116 0.9516 0.9263
2.0 0.01166 1.0208 1.0353 0.9751
3.0 0.01202 1.0831 1.1068 1.0484
5.0 0.01229 1.1282 1.1477 1.1470
20.0 0.01335 1.3136 1.4228 1.4086
30.0 0.01372 1.4228 1.4455 1.4624
45.0 0.01395 1.4255 1.4432 1.4973
50.0 0.01461 1.4547 1.4846 1.5032
3gb®. 3 TIBIT 3sbogools (3m33900md5Dg 259mEol
99b3960096E0b 9092900 g, = 44 330/L3? dsd30L O™
a = 0.10; § = 0.05; A = 0.050
o, = 44 30/L3?
6O t t
t f Kdr f Kdr
(bo) £(t) Wog | g
€o (d39eo (sboewo
3900 MEOM) 3900 MOOmM)
0 0.00770 0
0.25 0.01340 0.7415 0.7579 0.7562
0.5 0.01408 0.8285 0.8309 0.8536
1.0 0.01484 0.9273 0.9312 0.9684
1.5 0.01497 0.9442 0.9553 1.0447
2.0 0.01550 1.0129 1.0216 1.1032
3.0 0.01600 1.0779 1.1887 1.1917
5.0 0.01640 1.1298 1.1429 1.3123
20.0 0.01764 1.2857 1.2910 1.6419
30.0 0.01830 1.4285 1.4586 1.7125
45.0 0.01909 1.4792 1.4819 1.7592
50.0 0.01939 1.5182 1.6136 1.7673
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OMameO3  900bodbs, Mbs dmbgl  mgmGomwo s  9JudgModgbEwo g EHowgdols
3360 mgLoToMmYdS 2563390 bo®OLlbOL 3mobmdgdBy. sb5EMA0MHO Lo30MbOL 2obbozoLLL fobs
3309300 965¢My0Mo 59 d9dmbgg39d03 IM35bEObMm gm0 dMMEOlL s3MMmJlodotMgds d9-
7 6ogol 30meobmdsdg bmem 9dudg®odgb@mmo dGmo 99-4 M0ys0®Y. by dgpql (8)
3990bobEd00 goblsBzME0 X530 s S3MObLLLL (9) AobEHMEIGdsMs LobEgds. Lsdogzg bl
dmbs39090Dg  ©OYMPbMBdOm.  AoBoLLBPZMS  MgMOmOMo s  9Ju3gM0dgbGMEo  AMMgdOL
d9o3Lgdolol  dgdoliffmEndgeo 3095030963900,  GMIwgdoz  ImEgdmo  sdmisbolbmgols
0M3WgdMEs OMAmM3 a =1 s k = 1. gondxmdglgdmwo dgmmEol gsdmygbgdom smgzwol
39903 0Lobo ©VYdYEMdL 360369 MBdGOL:

0. =22 339/b3*m30b a =0.8882 s k =0.8153, 653 d39w0 IJOHMOO®M ©ISMZOL
390092900Lg96 256Lbb35309d, Ggbsdsdols, 11%-000 s 18%-00m.

o, =33 33d/Ld*-omz0ol a =0.9107 s k =0.5873 , 53 dz9wo 99gOMPOM ©ISMZob
390092900L96 256Lbb35309d5, FgLodsdoLO©, 9%-000 s 41%-00.

o. =44 339/3*-m30b a = 0.8827 s k =0.9440, 653 d3900 IJOMOO®  ISMZOL
390092900L96 256Lb35309d5, FgLodsFOLO, 12%-000 s 6%-00.

33360

3083B0GH¥M0 ToLoeEgdOL HYMEMPOMEO 356M589GMIO0L bLEBEOZMOL s FgdalifimMgdgwo
3M9%8303096)900L 3m360L Fomdmagbowo gmmogzs, GmIgwos 4mEolbdmdl MgmMHoMWwo s
99b396009bGHMo  IOHMEIOOL  Fgo3LgdoL  A9MIXMOJLJOMEY  SBIOBNMG  TgomEL, 0dwgls
L53w95¢gdsl 3603369365 FIOBIMPML M8303900L FJ0s3LgdoL 356158xEMJOOL A9BLDBLIGOL
LOBMLBY. LOHBMYLEHOL boBObbo IMIOIOWOs S3MIMJL0TS300L 3MEobmdol Mool Loowgby.
9950530 MY EYOS 5BIWODBMO 5FMBbLBYdOL 33653, T3S 58MbLBS Fglsdergdgaros.

056599060M39  3083093HIOMo  BH9dbolzol s  3MMYMTgdoL  AsdmYgbgdom  Gmwwo
39903900l Bo@o®mgds 3603369 m3bs 9GOl 3950030 gdwo, sdoEmd dbgoglo sbscrobwm®mo

330930l 3900m©OoL 458tmyggbgds godsMmEgdEos.
Pomdmpgboen  65d0M™Ido  godmmgwowos IIBII (3 farol) 3md3dmbodmemo  dsbserol

3™335QM0>DY  3dBMEEOL  FgEgagdol  Lygdzgwdy  Bgobyrwo  ge3wgbol  Brbigogdol
3995LHmM9d9g0  3095303096@JOL MOl 2oblbgeggds, OM3EOL godxmdJLYdMo dgmmeools
3990ygbgd0om. 50lsb0dbs305, MM [oMIm®ygbowo 33930l JgMmEO o6 FM0oEs3L  Tobsgrol
G9MMPONOHO  MJMOOO B2BJ30900L 35658gBHMIOOL FobLOBOZMIL. 3561509EHMJdOL TgMbhg3ls

bg05 3659303900L 30D FMH3930L FJOIAS.

05000gMgds: 33935 3oBLMOE0YMES Bmms MMLMgIEol LagsGmzggwml  goHmzgbmeo
Lodg3b0gMm BMbEOL FBsOLFgM0 [YS-23-796, 3083mBoGHMMHo LozOEoMO 3MbLEGHMWJ30900L

39962560089300 5bser0 FgMEO, 5EZMOHOMTO S 3OMAMTs].
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Determination of the rheological parameters of the material by an improved
method on the example of the creep process

B. Abesadze!, S. Kopaliani?
12Georgian Aviation University
Ketevan Dedopali Ave. 16, 0103, Tbilisi, Georgia

Abstract

In this work, we discuss an improved methodology for determining the parameters of rheological
functions in materials with elastic-plastic properties, using the creep process as an example. This approach
is based on the theory of inheritance, where the parameters of the rheological functions are determined
by combining graphs (4, « and f3). Traditionally, these graphs are matched through visual alignment of
hand-drawn circles, which is prone to significant human error. The updated methodology presented in
this work involves the precise matching of graphs using various computer programs, and their matching
is performed using the least squares approach method. During the research process, we utilized an existing
database of theoretical graphs of rheological functions and values displayed in tabular form which,
although important, contains insufficient information. To expand this database, programs were developed
using "Maple," and a methodology was created for the straightforward calculation of complex
mathematical problems with numerical methods, by transitioning to the complex plane. Based on
experimental data from the existing composite material, the improved matching method was used to
calculate correction coefficients that determine the accuracy of the graph matching, and the percentage
differences were estimated.

80



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

s — .
L5Bs30MM Bmendo Imdwdsgg Lsds839erm 839w9dRMIbYdOL S OMBIdIOL
BM960L MLsBROHNbMIIOL s IM39080 BMH0H3gE9d0L dmMb3zgEMOLYSHE
0593530 dmfigmdogomdgdol gs8mygbgdoom.

DmEd 3M35¢9g0d300
L5JoOMNZ9 ML Boogos3om  MbogzxOLOEYGHO
0900b0, §9079356 IOMREOL Q5T Ne 16, 0103 LogsGmnzgwm

M9B009: fo@dmggbocro bhsdos gbgds bgol bsbssode beaerdo dmd«=ydszg d39-9cd0G96980b
s ©Obgdol  dHs3980L  bsRGObmIdOL  ybGb3gecryR0L  9%99DH0  mbobdogdgdols
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Increasing the Flight Safety of Coastal Rescue Drones and Helicopters with
Protective Devices from Bird Strikes

Zurab Kopaleishvili
Georgian Aviation University
Thilisi, Ketevan Dedoplis Avenue Ne 16, 0103 Georgia

Abstract

The presented project deals with the issues of developing effective measures to ensure the safety of
drones and helicopter engines operating in the coastal zone. The implementation of the project is
important because it will be possible to create a product that ensures the safety of aircraft used in search
and rescue operations. This product will be innovative for the aviation field, which will bring significant
financial benefits to our country. There are many vacation spots on the coast of Georgia, and the number
of visitors is increasing every year. Many rescue and search operations are carried out in such regions. A
number of such operations are planned and carried out using drones and helicopters. In the future, the
involvement of various types of drones in rescue operations of this type will increase even more. This is
evidenced by the great interest of leading foreign countries in the multi-purpose use of drones. The aim
of the research is to develop effective equipment and place it on the structure of the aircraft, which will
protect the engines of rescue drones and helicopters from collisions with birds and increase their safety
during search and rescue operations, especially during their operation on the sea coast. To avoid the above-
mentioned accidents, the only correct way is to protect the motors with special devices. Many
manufacturers have begun equipping search-and-rescue helicopters and drones in maritime regions with
protective equipment. However, it is worth noting that these nets are made of simple metal constructions
that do not provide adequate protection, especially in such biodiversity-rich regions as Georgia. The final
result of our research will be, taking into account the biodiversity of Georgia, to create such reliable
protection devices for helicopter and drone engines that will ensure a high level of flight safety of search
and rescue helicopters and drones operating on the coast of Georgia.
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Study of the Characteristics of a Coaxial Screw System Placed Within a
Guiding Tube

Sergo Tepnadze!, Vazha Kelikhashvili?, Bidzina Abesadze?
123 Georgian Aviation University
Thilisi, Ketevan Dedoplis Avenue Ne 16, 0103 Georgia

Abstract

Unmanned aerial vehicles (UAVs) are rapidly and significantly evolving in the modern world
from a technical perspective. Therefore, it is critically important for the development of their
propulsion systems to align with the overall system design, as engines are the primary structural
component of any aircraft. This study examines a coaxial screw system placed within a guiding
tube that features two independent shafts, differing from traditional and existing coaxial screw
systems. During the research, a test rig was designed and constructed, with its schematic shown
in Fig. 3. Tests were conducted on this rig, and based on the results, conclusions were drawn
regarding the operational regimes in which the coaxial screw system within the tube is most
effective. These conclusions and results provide insights into the critical aspects that must be
considered for maximizing the positive effects of the propulsion system when applying the coaxial
screw system in various aircraft.
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fao Q9 f150 90056 359Mm©OME0MHdgE0 LobsEgdOL LobdoMggdo;
fe 960L 3500593960 Logbowrols Lobdoy.

Loaboero dbmerme a390omo Bmemgdom (SBO) ool Loabswo, Losg Lobsgoassom
AMbsM0 Lobsgd0 IMPYIEsEOOLOL 09969096 TbMEPME 239MOM HBMEdL, beagm gosd@Esbo
560 RobIMd00. 8500935303 0IM5 250MOLObYdS MM

Sspo (t) = As[my cos(2mfogt) + my cos(2mfi50t)] cosmft), (2)

bogo:
As56H00 3396000000 BMEgdoL $33E0GHYIS;
myQs My 560056 359MOYIE0M09ge0 Loabsegdol ImEMs300L LoM®MIY9dO;

foo Q9 fi50 90056 35MOY0MH)dgo Logbowrgdols LobdoMggdo;
fe 960b 490593960 Logbserol Lobdomy.

30330606Hgdvmo Logbseno (CSB + SBO):

30030606900 Logbsero, MmIgeoi doowgds LEdMOEG™M d0dwgdol dog, s6ol CSB
(3900593960 9 339000 BME9d0) s SBO (Abmermo 3396000 Bmergdo) Loabsegdol xsdo:

Stotal (t) = Scsp(t) + Sspo (t)

3
Stotal (©) = [(Acspr + Aspor) cos( 27 - 908) + (Acsss + Aspoz) cos(2m - 1500)] - cos@nfot) O

1539OLM M9EOMIMIMOOL (396EHMIWMH bsbBg 3031 IYds FbmeErm© CSB (25sdEsb0m o
33900mM0 Bmgdom) boabsero, Lysi 150 s 90 39HE0sE LLbsgz04930Mm BHMbosw M Logboergdls
59300 09653500 9bgMY0s, o 3MOMLOEIL FoobMol dsB396909w0E, MY 0EadL dbmermE 53
Loaboegdl, 1939 9653500 969MPO00 sMOL AS39BEGHMIOEO.

SBO (dbmem© 2396000000 bmegdo) boabserdo Lobsgoysgom GHmbsgrwm®mo Loybswgdo
960356900l 30O 561056 LO30MOL30OM Fsbsbo: FsGrx3zgbs Tbsgl 150 33 0560 Lobsgzoysgom
AMboermMo Logbowro s CSB Logbocrols 150 393056 LobsgogsEzom Gmbocry® Logbswrgdo 5606
Bobsd0, 5d0GMA 0Lobo OX9IEIB0SD s 53 THoMgl MRYds WBGM derogMo 150 3gmEosbo
Logbowo, bmwm 90 3963096 Loborgdl 9d69ds00 LadoMmOL3OMM BsBLMOMDS. dgmeg dbstgl 30 150
39603056 Lobsg0ao300m  BHMbow® Logbswgdl 99698500 Ls3oMOL3OO™  RIHBYOMDS, bmerm 90
39630560 Logbsegdo 04690056 gsBsdo.

X590Us s LbzsmdoL Ggdbozs

9090900 8gdsMHgMdOL goblsBM3zMOLmM30L 0Ygbgdl xsdols s Lb3sMdOL 3Hgdbogsl. F1 o F2
56056 150 s 90 39m 30560 Lbsgz0as30Mm GHMbsm@mo bogbsgdol 3603369 mdd0. m s N 506
BodBHMM9d0, MHMIWIGdoE ©IMZ0EIPOMWLO 56056 4osd3gdol  BLOAIEEZMYHBY s  9BEIboL
900539059, 396 930905 Bs3fgHmm Logbowgdo 999gabsocs: CSB=m(f1+f2) s SBO=n(f1-12),
15653 f1 046905 MBOHM OO 300MY 2, 90 39MH 30560 Logbswo 0dbgds MRG™ derogeo 53 FgMGHowdo.

CSB = m(f1 + f2)SBO = n(f1 — f2)
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QOX59900LOL
CSBB + SBO =m(f1+ f2) + n(f1—f2)
CSBB + SBO = mf1+mf2 +nfl —nf2
CSBB +SBO=(m+n)fl1+ (m—n)f2
1 560 Mxcd™ deogo f1>f2. (5)

bbgomdols 990mbgg35d0, f1 < £2 -Bg, Mg 60dbs3L, ®MA (396GH®MO boBob Jotrxgzgbs dbstls
©™3dobocmgdl 150 3930060 Logbowo.

CSB=m(f,+ £,)SBO=n(f,- 1,)

?3>0m3egdobasb
CSB-SBO= m(fi+f,)-n(fi-1£)
CSB—SBO = mf,+mf, —nf, +nf,

CSB-SBO= (m-n)f,+(m+n)f,
f; <f, £, 5600 g6 demogmo ©

b53OLM Moom FMdmeol dgdmbgzgzsdo, (39bGHMIMHO bsbol dsmibbog (J3gdmam) 90
39630560 Logbswo 0g69ds MBO™ deogMo, bergnm doMbbog (Bgdmm) 150 39G3E0sbo Logbswro.
bggbotgdo
dmEMs300L  LoE®MIGOL Mol  Lbgomds sbysM0dgds 90 s 150 3gGEosbo  Lsbsgogsgom
LobsEgdOL IMEES(300L LOEMAOL godmygbgdom G930 BMMIIO0):

DDM = Ugo Hz—U1s0 Hz (7)

Ugo Hzt U150 Hz

Gmgbsg DDM # 0 :

DDM # 0 Bo3596Hm bedsgrqo 56 099mz3g0s 396GHMowM bobby.

0v) DDM > 0, 90 39630560 Lbsbsgogsom @mboscrrMo Loabswro Ma3®m dErogeos, s
00Yymx99s 5.00.D -0l Jocbbog.

If DDM < 0, 150 39630560 bsbsgogsgom Gmbowm®mo Logbswo wadm dwogos, ©s
00ymx99s 5.00.D -0l docrx3b03. (L. 2).
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Aircraft left of runway Aircraft centered Aircraft right of runway
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dsb3969dom
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Do60moddbgds 85906, GmEgLsg bbgsslbgs bLobdo®Mol Logbswgdo gMg3zs d0dmgddo s of393L
30909d0L sM5(M50Z 3FomdIl, Mol 399903 PBIds 5MLOLMEMmZ9w0 Loabsergdo sbow, bdoMo
399m35¢0obfiobgdger LobdoMgadDBY. Lssgos30m d0dwIdTdo, 0bEIMIMPLISEOIMO ITSbOBX DS
9900905 359mfi3gMeo 0gml Bss30530Mm ©O0s35BMbOL gogom sMLYGdIMwo boabswgdom, Msdsg
390d@gds 359mofz0mb B359MmM bmdoerol Moombobsgogsom dodmgdol sMsfitgogo dmdsmds 50
G030l bendgdeol [oedmgddboliomgzol, s30wgdgwos Mo 56 dgBo Lsdsmfygdarm Logbsrols
5MLYOMBS 515939 53 LoBIEGBL MBS 3JMbEIM 2oM3399w0 LobBoM Mo 3538060 Moms HotrBmddbsls
06@9m3ms3099600 Logbsergdo Lsbsgogszom d0dwgdol LobloMmer sMHT0. ghHm-gMmo Loabswo
b5 0gmb B5305MHOBOO OO 5I3OGMEOL, MMS J0IMIOO F5I0Y35bML sGB(iMR0Z 2o0gdmdo,
0d3s Bs6935 d90degds dmbgls 3580653, 099 Loabowls 36093690 Mm3bs© B0 33O GHMPOL
0g6905. [6,7]. LobgELLHYM sBMIHOL LolBgdol JodVIOOLMZ0L JNZMO 3OMIGTs SOl Iglady
(0oL 0b6GHIMIMNEMWI30OHO  Tb0bXJd, MoAsh Tgusdg Mogol  0bEgMIMEMWE0YMO
36MJBH0 3OOl do05b sbwml L3O Moom F9dmEmol Loabswmsb s d0drgdolmzol

005 GoEEGHM300L JguOEgds.

dgLodg Mool 06EHIMIMEMESE30OO Esdsbobxqds (IMD).

dgLsdg Mool 0bEIOINEWsE0MO Logbswgdo goblszMmEgd0m 3MMdMGIME0s, MY
dolbo  3MMEIBJo0 NBOM LEGIRO 330, 0BOMEYds F9dsgzo¢  LobM3zge  Lobswrgdmb
990056Mg00m. 390dME, M) LobM39wo 899535¢00 Logbowo As0boMEIds 1 d-0m, dglsdg Mool
5M3L5LIMH39WOo 36MHMOMIGHJO0 F50BMHYS 3 d-00.
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1 Soﬁor.w:m"
nbE33g6GmGO SZF
LoaBamo e
/ 0BOgHINETm
? 5GonGo
I 1 dB Loabsemo
148 3dB
8985350 Logbswo

L. 3. FBSTIbEHMMO Logbseol 1dB-0m goBMs 0f)393L sGOLLWMZ9wO
063963 Ms30vM0 Logbswols $33wwo@vol 3dB-om goBOM-L.

9L 3sbsLosMYdYE0 bob Aol B30l 3603369gwM396 Fys®ml LodmMEHM MoEombobsgzoaszom
9090909d0LmMZ0L.  Foadomo©, vy mMo VHF Msom gosdggdo  3wdomdls  900gdstg
LobdoMygdbg, Bomo Bgdmddgwgdom dgjdbowo Tglsdg Gogol 3OHMmEvdEo 890dwgds dmbgzgl
Lobglishgm oxmgbols LobGgdol Lobdo®mol 0s35HmbTo. 8 GHodol bgedgdwsd dgodergds
399m0f30mb Lobgwlisfym sgMgbols LoliEgdol Mosom 0dgdol sSMLHmMO BbJsombomgds s
3g3M0b530Lm30L Fglodsdobo sMVLFMEMO Lsbsg0Ys30M FomMOMYdgdOL dofjmgds [6, 7, 8, 9].

fimps = 2f1 — f2 @ fimpz = 2f2 — f (8)

Usgs3: f1 S f2 90056 Mm®o 870535¢00 Logbagrols LobdoMygdo.

dgLsdg  Mogol  0bGIMIMEWsEool  3OHM©MJGHOL  Loddwosgcmg Tgodergds  sdmobs@ml
MMamO3:

PIMD3:Pin_2'(IP3_Pin) 9)

Piyp3- 960 9gbsdg Gogol  0b@ghImmwszom®o 360mEwyd@dolb LBoddwsghg ©s P~
3605396¢EM0 LolM3z9gEro Lobscrol LoddwrsgMy.

CSB s SBO Logbsemgdbg 063 gMdmenmemsgom®o @sdsbobxgdol gi3gd@ob
B99mgdggdol 5650 G0z Mo sefighs

b90mddggds CSB Logboswgdbg: GmEqbog 0bEGHIMIM©mMwszoweo ©sdsbobxgdool (IMD)
36OmMIBHo, Omdgwmog  FoMdmgdbowos  sbamdgdstg  VHE 2005933900056, OmIgmros
39600319005 Lobgelofiym  @oxMgbol  LoLEGIAOL  gosd@sbo  LobdoMol  BsbErmdwo
(@ssbermgdoom 108,1 MHz), dsl dgo9denos 990539MHbML 533¢00GHWIOs© dmEomgdymo CSB
(390059960 @5 339000 DBMero) Lobsero. 58 Ggdmbggzsdo ol Fgmderos Jsdmofizoml sGILHmMo
156530530 06BMMT>305 s LOYBsEIOL boMOLbOL 3900905, o3 80dWGdT0 SOMMEGOL 6
39919939l bool 150 s 90 39630560 Logbsgdol s0dmBgbsl s 59Mgdsl. vy IMD 3Gm©wddo
390mBbgds 109 MHz-0056 sbgoml, 35l 999demos 999m0@sbmb s6ololvyMzgaro bdsrmdo 56 GHmbgdo,
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MBOHM639wYMRL BHMbormo LBsg0Rs30Mm LOABIEGOOL LM ©YIMEMWSE0sL s Fg3EMI0m
5599995390 o  F0sH3ol  IREMOLIZL  Bobsgoysgom  0bxgm®Ts3osl.  CSB  Loabsgrolimgol,
959953032965 0bGHIMIMPOI530IM0 Tb0bKJdS Tgodergds s0HgMH ™l MHmym®3:

Sesg(t) = (Ap + €’cosufiypt))[1 + my cosRmfygt) + m, cosRmfiset)] cos(2mf.t), (10)
bogo:

L. (€) 9glbombo sMOL 0b63GIMIMEMs30mO Loabswol fiyp 993w0GHW©S, MMIGWo3
595b0bx 0L 90 s 150 39ME056 LEbs30YEOM BHMbIBL ;

Ac: 560l 350593960 Loabsrol s33¢0EGH¥s;

fimp: 0639MIMEMEs30M0 Logbseol Lobdomy;

my andm;: 56096 fog O f150. 39030960 LEBZ0REFOM LOABIEGdOL FMEUYEs30OL LOW®MTY9dO;
fei 960b 49059960 Logbaeol Lobdody.

AR

0639M3mmogon®o bgdmddgogds SBO (DSB-SC) bogbsgnbg- SBO (Bbmemm 93960@00m0
Bmgd0) bogboeo sHOL MBG™ bLYLBHO 53 bgedgderol odsMm oD RsbTMBOW0S Fosd@Esbo
LobdoMy. 63d0Ld0gMBs 0b6GHYMIMPMsE30MTs 3OMMIGHTS OMIgEoE 296mMsgLEYds, MHMIgwos
396003L90s 23900 BMEol LobJoMggdMsb sberml, Fgodergds godmofizoml bdsmdo b
©585b0obxgds 90 3(3/150 333 LobsEgdOL 39MPOMS HBMEGITO S ISMIWI0MU 53 LOBIEGAL Mol
593@0GHMOIO0 05sbLO, o3 39803936 J0d0JOOL sMILHMO Bwb0mbocMgdalish [10].

SBO (dbmm@ 339600000 Bmergdo)-0m30l 06@gMIM©es30)o adabobxgds smofigegds
MMaMO3:

Ssgo(t) = (As + e’cosRufiypt))[my cos(2mfoet) + m, cos(2mfisot)] cos(2mf,t), (11)

bogo:

1. € bossg 98Low™bo sGoL 0b6EIMIMOMWSE0IM0 Logbswol s83wo@rws SBO (Ibmerme
339600m0 Bmgdo) Logabsedo. Moash SBO Logbswl 53l gosd@ebo Lobdotg  5J3L
Bobdmdoo, IMD 30053060 23wgbsl bbb Lobsgoaszom  GHMbsmMo  Logbswrgdol
I s300L LOPMTYgdOL BdoEBLDY 90 Hz s 150 Hz @Hmbgdl dmMobl, Mog sdsbobxgdl
LO3OEO® IMPYIES3O;

Ag: (Gbmem 243900000 Dmgdom) Logbswol sd3co@s;

my cos(2mfoot): Fodmaagbl 90 396306 35d3m@Eomgdge Logbowl;

my cos(2mfi50t): FoOIMoyqbl 150 3963056 3s8m©MEoMgdge Logbswl;

fe 1 3900593bo LobdoMg L3Ol Goom drydrGolbomgol 108.1 MHz - 111.95 MHz LobdotMwew
©0535Dmbdo.

A
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39903L5bMo N 0sbo Lobsro, OHMYMM(3:

Simp (t) = Scsp(t) + Sspo (1), (12)
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Study of the Impact of Intermodulation Signals Generated by FM Radio
Broadcasting Services (87.5-108 MHz) on the Aeronautical ILS Radio Navigation
Receivers of Aircraft.

T. Kortua!, Ramin Kutchukhidze?
12Georgian Aviation University
Thilisi, Ketevan Dedoplis Avenue Ne 16, 0103 Georgia

Abstract

Our research is based on test procedures for measuring the characteristics of aviation receivers used to
identify intermodulation distortion generated by broadcast radio transmitters in the frequency range of
87-108 MHz. These distortions create electromagnetic interference that affects aeronautical services
operating in the 108-118 MHz radio frequency band. The study analyzes how electromagnetic
interference from various sources, including FM broadcast radio services, impacts these systems. This
interference generates intermodulation products in the ILS (108-112 MHz) frequency band in the form
of third-order intermodulation distortion, which may produce a false deflection signal in navigation
receivers within this frequency range. Under such circumstances, the aircraft may receive incorrect
guidance signals, leading the pilot to believe that the aircraft is positioned either left or right of the runway
centerline. Receiving signals of this category could erroneously indicate a course deviation or result in a
complete loss of signal, causing disorientation of the aircraft relative to the runway.
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Research on Materials for Protective Nets and Honeycomb-Cones Shielding
Drone Engines from Bird Strikes

B. Mazanishvilil, N. Tabatadze?, N. Bliadze3, D. Gventsadze*

1.2.3 Georgian Aviation University
Thilisi, Ketevan Dedoplis Avenue Ne 16, 0103 Georgia
*R. Agladze Institute of Inorganic Chemistry and Electrochemistry

Abstract

A bird strike poses a serious threat to aviation safety. Such incidents can cause damage to the aircraft,
engine failure, or, in the worst-case scenario, a disaster. Therefore, studying this issue and developing
prevention methods is one of the most important tasks in the field of aviation. The Scientific Center of the
Georgian Aviation University has developed protective nets and honeycomb-type cone structures to shield
the engines of drones and air taxis from bird strikes. Using protective nets to prevent the consequences of
such collisions is a critical task. It requires the careful selection of construction materials and testing under
both normal and extreme operational conditions.
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Computer Technologies And Their Application In Aviation Scientific
Research

Demur Vepkhvadze
Georgian Aviation university, 16 Ketevan Dedopli Ave., Tbilisi, 0103, Georgia

Abstract

The article discusses and focuses on the determining role and importance of computer technologies,
both in the case of scientific research in general and in the aviation field in particular, on the wide
possibilities of solving scientific research tasks. A scheme of rational organization of scientific research
work using the principles of a systems approach is presented. The main directions of the use of computer
technologies and the tasks to be solved are given. A typical structure of an automated system of scientific
research - as a system for solving these tasks - is proposed, with an analysis of the functional purpose of
each block or component included in the structure.

The article pays significant attention to the issue of the use of computer technologies in aviation
and the analysis of its role in aviation research. The key areas of their use in aviation are discussed, their
advantages, prospects for further development and impact on innovations in the aviation industry are
emphasized.

Keywords: computer technologies, automated system for scientific research, aviation scientific
research, aerodynamics and aerodynamic modeling, flight simulation, cloud technologies.
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