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Abstract

Quite often there is an oversaturation of the platform with ground aircraft, which is designed for the
operation of modern international airports, especially in the so-called "rush hour". The emergence of such a
situation may affect the emergence of risks in the implementation of airport technologies, which are associated
with a probable reduction in the level of safety of ground vehicles on the platform, the formation of clusters of
aircraft maintenance at the parking lot and the possibility of damage to aircraft on the ground, psychological
stress aviation personnel and other unforeseen situations.

To avoid melon situations that are directly related to the possible danger at airports, it is necessary to use
multifunctional models of aviation ground equipment, which will provide several technological processes for
ground handling of aircraft, passengers, mail and cargo by creating hybrid structures of special vehicles and
equipment. and automation. For example, the use of multifunctional telescopic ladders allows not only to ensure
a high level of comfort when boarding / disembarking passengers in aircraft, but also significantly increase the
parking space in the buffer area of ground maintenance of aircraft for other types of ground aircraft by reducing
the latter, which will increase the level of safety of aircraft maintenance and economic efficiency in the activities
of airport services and handling companies.

Key words: aeronautical ground equipment, multifunctional ant samples, hybrid designs of special
vehicles and means of mechanization and automation, multifunctional telescopic ladders.

Presentation of the main material

During the operation of modern international airports, especially during the so-called "rush hour", the
platform is often oversaturated with aircraft ground equipment (AGE), designed for technical and commercial
maintenance of aircraft (AIR). This situation can lead to additional risks in the implementation of airport
technologies associated with the likely reduction in the level of safety of ground vehicles on the platform, the
accumulation of aircraft maintenance at the parking lot, the possibility of damage to aircraft on the ground,
psychological stress of aviation personnel, etc. [1].

One of the ways to overcome the above dangers at airports is the use of multifunctional AGE models that
can provide several technological processes for ground handling of aircraft, air passengers, mail and cargo by
creating hybrid designs of special vehicles and mechanization and automation.

The number of types and units of AGE involved in platform service is determined primarily by the
volume of passenger and freight traffic in accordance with the seasonal schedule and daily flight plan of the
aircraft, taking into account the requirements of airlines for the appropriate level of quality and efficiency of
work, service air passengers, etc.

It is known that the number of types of AGE, which ensures the implementation of airport technology, is
calculated by ten, not to mention the number of units for each type that can be simultaneously involved in
platform work. The most common types of AGE include:

« refuelers;
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* aerodrome power supplies;

« aerodrome air conditioners;

« airfield tractors;

* passenger ladders;

* platform buses;

« container loaders;

« road trains from freight or container carts, etc.

The process of ground maintenance of the aircraft, illustrated in fig. 1, involving different types of AGE,
can be optimized by reducing the units of ground equipment, which can be replaced by stationary equipment
mounted, for example, on a telescopic ladder (passenger landing gallery).

It is well known that passenger landing galleries (PLG) are designed for boarding (disembarking) of
passengers directly from the terminal building to the cabin of the aircraft without access to the platform,
bypassing intermediate vehicles. Typically, such structures are installed at airports with a volume of passenger
traffic exceeding 2 million passengers per year.

Currently, the evolution of the use of PLG is associated with the expansion of their functionality, which is
confirmed in the developments of leading manufacturers of this type of AGE. In this regard, it is worth
mentioning such companies as FMC (USA), CIMC (China), FMT (Sweden), which produce PLG with built-in
aerodrome power sources (AC and DC power supply systems) and cabin air conditioning systems AIR [2].

In addition to combining the functions of a telescopic ladder (TL), an aerodrome air conditioner and an
aerodrome power supply, it is also worth noting the possibility of solving another problem, in modern airports -
it is about transporting passengers with disabilities to the aircraft. It is the telescopic ladder that allows them to
get on (with) the plane without delay, along with the general flow of passengers. The lack of stairs in the TL
allows people with disabilities to move along the tunnels without undue effort, which speeds up the process of
boarding and disembarking passengers and does not require additional involvement of such mechanization as
ambulifts.

Therefore, when using multifunctional passenger galleries (air bridges) due to the technical means and
technological capabilities they provide, there may be a reduced need for some types of special vehicles.

The time of service cycle of aircraft by special vehicle depends on the type and model of the aircraft, the
required volumes and types of work that is performed when using this type of aviation ground equipment.

When using PLG with built-in air-conditioning and power supply system of the aircraft during the
calculation of the number of mechanization means it is possible to remove them from the final result.

In order to plot the dependence of the amount of ground equipment on the result of the implementation of
multifunctional ladders, the information on the intensity of air traffic at the Boryspil International airport and
technical capabilities of terminal complexes was analyzed. The graph shows the number of GPUs and self-
propelled ladders that have been in use by handling companies over the last 15 years and with the prospect of
expanding the airport's terminal D to 2025.
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Fig. 1. Scheme of ground maintenance of the B737 aircraft
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Based on the data obtained during the calculation and taking into account the statistical indicators of the
airport, you can make a schedule of the actual and projected number of certain types of aviation special
equipment at the airport, taking into account the introduction of multifunctional passenger galleries (fig. 2).
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Fig.2. The actual and projected number of certain types of aviation special equipment at the airport, taking
into account the introduction of multifunctional PLG

The turnaround time (TAT) of an aircraft is defined as the time that passes from when an aircraft lands
until it takes off again for a new flight. During this period, the resources of the airline involved and the airport
are mobilized to get the aircraft set up in the shortest possible time [3].

One of the most time-consuming processes for servicing an airplane is boarding and disembarking
passengers.

When using passenger ramps, the required time on delivering passengers on the apron is reduced due to
the lack of this need. The average time to complete one leg by the average terminal bus is 5-7 minutes, the
average capacity of one bus is 100 passengers. As well as the capacity of one B 737 aircraft is 189 passengers, a
minimum of 2 buses are required for handle 1 flight.

TAT has hence become a very important and key parameter in determining the profitability of an airline
company. Such situations can lead to a lot of undesirable consequences, as it has a direct impact on the survival
of the organization due to a series of payment crisis one after another.
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It is also necessary to consider the design of the airport, cause with the hub model of the
airport most passengers use such airports like transit point of their journey and the time for a
transfer from one flight to another, for example from international to domestic, is very
important.
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Conclusions

Thus, the use of multifunctional passenger landing galleries allows not only to provide a high level of
comfort when boarding / disembarking passengers in the aircraft, but also significantly increase the parking
space in the buffer area of ground handling of aircraft for other types of AGE by reducing the latter, which will
increase safety. and economic efficiency in the activities of airport services and handling companies. The above
design solutions are, of course, promising provided that the requirements of the feasibility of combining several
types of AGE and ensuring a high level of reliability of such developments.
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Binsxosuu O.M., Capuyk A.M., Typunsa FO.0., Kyp6er JI.B. Oninka A0uidbHOCTI BIPOBaKESHHS
6arato(yHKIIIOHAJILHAX 3pa3KiB aBialliifHOI Ha3eMHOI TEXHIKHM MPU 0OCITyroBYBaHHI MOBITPSIHUX CY/IE€H

JocuTs 4acTo criocTepiraeTbes IepeHacuueHiCTh IEpOHy 3aco0aMy aBianiitHoi HazeMHoi TexHiku (AHT),
sIKa TpU3HAa4YeHa IIPpU eKCIUTyaTalii CydacHHMX MIKHApPOAHHUX aepoIlopTiB, OCOOJHMBO, y TaK 3BaHi, «TOAWHH
mik».[TosiBa Takoi cuTyamii MoXke BIUIMHYTH Ha MOSIBY PU3MKIB B IPOIIEC] peastizallil aeporropToBUX TEXHOJOTIH,
SIKI TIOB'I3aHI 3 HMOBIpHMM 3MEHIIECHHSIM piBHS O€3MEKH pyXy HAa3eMHHX TPaHCIIOPTHHUX 3ac00iB IO TEPOHY,
YTBOPEHHSIM CKYITYeHHsS 3aco0iB oOciayroByBanHs [IC Ha wmicui iX CTOSHKM Ta IMOBIPHOIO MOMKIJIHBICTIO
TIOMIKO/DKEHHS JITaKkiB Ha 3€MJIi, IICHXOJOTIYHHUM Halpy)XEHHAM aBiallifHOro MepCoHaTy Ta IHIIUMH
Herepea0adyyBaHUMH CUTYaIliSIMH.

Jist yHUKHEHHS TUHAX CHUTYallild, siki 0€310cepeHbO TOBsI3aHi 3 MOXKIIMBOIO HEOE3IIEKOI0 B aeporopTax
€ HeOOXiIHICTh BUKOpHCTaHHsS OaratodyHkuioHanbHHX 3pa3kiB AHT, mo macte MOXIHMBICTH 3a0e3NeynTH
MIPOBENEHHS JCKUTPKOX TEXHOJOTIYHUX IMPOIECiB 3 HazeMHOro oocimyroByBanHs [IC, aBiamacaxupiB, 0OpoOKH
MOIITH Ta BaHTAXIB HUIIXOM CTBOPEHHS TiOpMIHHMX KOHCTPYKIIH CIEIMamivH Ta 3aco0iB MexaHizamii i
aBToMaru3anii. Tak, HanpukiIaa 3acTocyBaHHs 0araTo(yHKIIOHAJbHUX TENECKONIYHUX TPAIliB J03BOJSE HE
TIJIbKH 3a0€311eYNTH BUCOKHH piBeHb KoM(OPTY mpH mocaaii/Bucaui nacaxupis B [1C, a i cyrreBo 30UIbMINTH
MapKyBaJIbHUHN MPOCTip B OydepHiil 30H1 Ha3eMHOro 00CITyroByBaHHS JiTakiB Jyis iHmuX tumiBe AHT 3a paxyHok
CKOpPOYEHHsI OIMHUIL OCTAaHHIX, [0 CHPUATUME IiJBHILIEHHIO piBHA Oe3neku obciayroByBanHs [IC Ta
€KOHOMIYHOI €pEKTHBHOCTI Yy JIISUTbHOCTI a€pONIOPTOBUX CITYKO Ta XEHIUTIHTOBUX KOMITaHiMH.

KarwuoBi cnoBa: aBianiiiHa HazemMHa TexHika (aHT), OaraToyHKIIOHaJbHI 3pa3Kku aHT, TiOpHIHI
KOHCTPYKIIii CrielManivH Ta 3aco0iB MexaHi3alii i apromaTn3aii, 6araroyHKIiOHaJIbHI TEJIECKOIIYHI Tpanu



