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DECISION SUPPORT MODELING IN THE PROCEDURE OF INCREASING
LOAD CAPACITY AND FLIGHT EFFICIENCY OF TRANSPORT CATEGORY
AIRCRAFT MODIFICATIONS

Enhancing flight efficiency is a pressing issue in the development of the aircraft manufacturing industry.
Aircraft manufacturers in Europe, the USA, China, and Ukraine are following this path of improvement for
such aircraft, as it is the most economically efficient approach. This method significantly reduces the time
required for design, prototype production, flight testing, and the start of operation of the first units. At the
National Aerospace University "KhAI", the Department of Aircraft and Helicopter Design has established a
school focused on implementing necessary modification changes in transport category aircraft. The distinctive
feature of this approach is that only outdated parameters of a well-proven baseline aircraft are modified, while
the majority of the parameters are carried over to the modification from the original version. This foundation
underpins the research presented in this publication. The research aims to develop parametric models to
support decision-making during the preliminary design stage for enhancing the load capacity and flight
efficiency of transport category aircraft modifications. Research methods: a method of changes assessing in
wing induced drag with modifications in its planform shape; a method of "payload-range" characteristics
creation. The object of the research is the development of parametric models to support decision-making
during the preliminary design stage of transport category aircraft modifications. The following results were
obtained a package of models was developed, including: ensuring the specified load capacity and "payload-
range" characteristics; a temporal model of parameter changes in modifications considering the time frame
for modifications; cost indicators for changes at individual stages and throughout the entire life cycle;
representation of modifications in terms of their competitiveness; formation of wing geometric shapes with
minimal induced drag at a given lift; ensuring that the takeoff and landing characteristics of modifications
remain at the level of the baseline aircraft; coordination of wing lift coefficients and engine throttle
characteristics to ensure minimum fuel consumption in cruise flight mode. Each model serves as a tool to
address the main tasks of increasing load capacity and the range of useful payload transport at the moment of
modification introduction and throughout its entire life cycle. Examples of real modification changes in
domestic transport aircraft, such as the An-32, An-32B, and An-132U, demonstrate that using the proposed
decision support models during the preliminary design stage has ensured their competitiveness throughout
their operational life. Practical significance of the obtained results: Based on the developed models, the load
capacity and flight efficiency of modifications like the An-32 and An-32B have been increased, and the
parameters of the An-132U modification with Motor Sich engines have been optimized, surpassing the load
capacity and flight efficiency of all other analogs of light military transport aircraft. Scientific novelty of the
obtained results: For the first time, a method was developed to minimize induced drag during cruise flight with
the required lift force, i.e., for a given load, allowing an increase in the range of modified aircraft.

Keywords: aircraft modifications; transport category aircraft modifications; aircraft load capacity; "payload-
range" characteristic.

In this approach, the aircraft family is essentially
formed from standardized structural components,

1. Introduction

In the modification process, as in science, there are
two recognized methods: the modular method and the
method of reserving.

The modular design method involves the
simultaneous development of a family of aircraft with
identical values of many key parameters, based on
common solutions in aerodynamics, layout, equipment,
control systems, structures, and technology.

interchangeable assemblies, and systems that perform
similar functions. Only those parts of the structure that
distinguish each modification from the baseline aircraft
are not standardized.

Advantages of this method include retaining the
entire internal layout, cockpit, wiring, and equipment
integration; control systems and all principal aircraft
system schematics are largely preserved, and sometimes
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even the powerplant. Under these conditions,
development costs represent only a small fraction of the
total cost of developing the baseline aircraft.

As a distinctive scientific approach, the method of
modifications design based on reserving should be
recognized.

This method involves selecting certain aircraft
parameters with a predetermined technically and
economically reasonable excess to create potential for
modification changes.

However, developing modifications using this
method presents a certain contradiction: on one hand,
planned reserves add weight to the structure, hindering
maximum efficiency; on the other hand, their absence
complicates the task of modifying the baseline aircraft.
It is known that enhancing one valuable quality of an
aircraft usually comes at the expense of another; hence,
decision support models are indispensable in this
process.

1.1. Analysis of literary sources
and research problem definition

The design of modifications is carried out in
accordance with the standards and regulations adopted
in Ukraine [1] and foreign countries.

The Legislative Aviation Code [1] describes the
rules for operating aircraft in Ukraine, the
implementation of which makes it possible to ensure
flight safety. However, this source does not stipulate the
condition for achieving such a goal by design and
construction.

Since this work considers the process of creating a
modification for a transport category aircraft, it is
naturally based on the legislative framework established
by the Air Code of Ukraine and the Flightworthiness
Maps ARU-25 [2]. .

The regulatory documents for light aircraft [2]
and for the transport category [3] establish the rules for
the creation of transport category aircraft, taking into
account the specifics of their operation at airfields of
various classes, recognized in various countries. But in
this case it is not described how to achieve such a goal
using variations in aircraft parameters.

The same drawback is also responsible for
shortcomings in aviation regulations [4, 5] for aircraft
for various purposes.

The regulatory document [6] presents aircraft
engines and the conditions for their installation on an
aircraft. However, it is not described with the help of
which modes of their operation it is possible to achieve
the required efficiency of the airframe-engine system.

In English-language publications [7, 8], the topic
of efficiency is also a priority, especially at the aircraft
design stage.

In work [9], methods and partially implemented
models for the design of military transport aircraft
developed in Ukraine are proposed. These models are
also mandatory, as they are published in official
documents of the state enterprise "Antonov". However,
models for supporting decision-making at the early
stages of modification design, when most of the key
parameters are still unknown, are not presented.

The originality of publication [10] lies in the fact
that it first addressed and partially solved the task of
reducing computational time costs in the context of
multidisciplinary optimization of the design of a typical
medium-range aircraft. This was investigated by
assessing active constraints and using multipoint models
for resistance and structural stress evaluation. Solving
this problem allows the rapid introduction of a
modification with increased operational performance.
However, this article provides no data on how much
time is actually saved in the introduction of a new
modification by using decision-support models at the
early stages of the computational process when forming
the main parameters of the new modification.

In publication [11], high-precision aero-structural
optimization of a transport aircraft is studied. The article
develops models for optimizing geometric shapes,
which lead to significant changes in the aerodynamic
quality of the aircraft and, naturally, to an increase in
the range with payload in the basic version. However,
recommendations regarding the simultaneous increase
in load capacity and flight range, as well as for
transporting increased mass, are not provided in this
work.

Publication [12] discusses the limitation of
modification changes in the aircraft wing to avoid flutter
phenomena. However, this article does not link flutter
processes with the ‘“payload-range" transport
characteristic, i.e., with the key parameters accepted at
the earliest stage of modification design.

Work [13] investigates the important requirement
of minimizing fuel consumption when changing the
aerodynamic forms of an aircraft using the scheme:
general appearance of the base aircraft — aerodynamic
quality — fuel efficiency. This scheme allows for an
evaluation of the fuel efficiency of an already designed
aircraft. However, it is not suitable for the earliest stage
of preliminary formation of the necessary main
modification changes.

The information source [14] partially addresses the
important issue of evaluating the costs of implementing
modifications in transport category aircraft in monetary
terms. In this case:

- only direct costs are considered;

- models for specific costs per ton of cargo per
kilometer are not provided, i.e., no specific cost
indicator that takes flight performance into account is
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introduced, and the “payload-range” characteristic of the
newly created modification is not considered.

The need to introduce such indicator is raised in
work [15]. It formulates the problem, but no criteria for
decision-making at the earliest stages of modification
design, when most parameters of the new aircraft are
still unknown, are provided.

In work [16], an important but very specific issue
regarding the feasibility of creating a twin-fuselage
modification of a passenger aircraft is discussed, with
fuel efficiency used as the feasibility criterion. This is a
very important indicator, but the work does not clearly
define which modification changes, especially in the
powerplant, led to it. Therefore, this approach cannot be
considered universal or applicable when considering
modification changes of other types.

When implementing modification changes in the
wing, fuselage, and power plant, the issue of reassessing
the modification’s mass and balance parameters
inevitably arises.

Work [17] addresses an approach of assessing
these important parameters, but it does not address the
influence of changes in the modification’s balance on
the "payload-range" transport characteristic, i.e., the
operational performance of the modification.

In case of an increase in flight range with a full
commercial load, work [18] presents research on the
necessity of changing the useful configuration of the
aircraft, which is important when forming the necessary
modification changes in the aircraft assemblies.
However, models supporting such decisions are not
presented in this publication.

The research presented in work [19] is notable in
that it highlights the necessity of modeling the
placement of commercial cargo within the fuselage,
considering balance limitations. However, models
ensuring that the aircraft flies at the most economical
wing angles of attack (in terms of fuel consumption) are
not provided, and thus decision-making models for
increasing flight range and therefore operational
performance are absent.

From the analysis of the literary sources, it follows
that the problem of developing decision-support models
for increasing load capacity and operational
performance at the preliminary design stage of
modifications to transport category aircraft has not been
addressed and remains a relevant issue today.

1.2. The goal of the research

To develop parametric decision-support models at
the preliminary design stage to enhance load capacity
and operational performance of modifications to

transport category aircraft.
The main areas ensuring the achievement of this

goal are:

- parametric modeling of load capacity and
operational performance;

- modeling the minimization of induced drag for
a given lift force;

- implementing the developed decision-support
models through examples of modifications to the An-32,
An-32B, and An-132U aircraft.

2. Parametric modeling of load capacity
and operational performance
at the modification design

Subject of the research: Modifications to
transport category aircraft that ensure the required
increase in specified load capacity and operational
performance with partial changes to their transport
characteristics.

Object of the research: Parametric decision-
support models at the initial stage of forming the main
parameters of modifications to transport category
aircraft that ensure the necessary increase in load
capacity and operational performance.

The ‘"payload-range" characteristic (Fig. 1)
essentially represents one of the most important
parameters of both the base aircraft and its
modifications, for the sake of which modifications are
made: W =m (L) . At the same time, the payload mass

(m,,;) is understood as the sum

mpl = mcargo + mpass' (1)

Point A on the diagram (Fig. 1) corresponds to the
maximum target payload, determined from the aircraft's
weight balance equation, where 0D is the maximum
range, OA is the maximum useful load, AB is the range
at maximum load, OK is the cargo mass, KN represents
the cargo limitation, and A'B' represents the resource
limitation.

Point B corresponds to the maximum range with
maximum target payload, according to cruise flight
conditions and fuel reserve norms. Increasing the range
is only possible by replacing part of the target payload
with fuel. At point C, the fuel reserve is limited by the
tank capacity, and the operational mass reaches its
maximum value.

In such extreme parameters, the "payload-range"
characteristic of the aircraft is presented with some
limitations at points A and C.
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Figure 1. Payload-range dependency variants for a transport aircraft
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The sloped part of the “payload-range" diagram
characterizes aircraft analogs based on aerodynamic
quality "K" and propulsion efficiency based on specific
fuel consumption "C.". These parameters are part of the
calculation dependencies that determine the range [9]:
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and flight duration is determined by the expression:
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where Mseart, Mrinal are the aircraft’s mass at the start and
end of the cruise flight.

The parameters in equations (2) and (3) depend on
other coordination parameters. Considering this, range L
is evaluated using the Breguet formula for turbojet
aircraft [9]:

K\/flight an 1

CR 1- mfuel

L=

, (4)

where L is the range, Viign is the cruise speed, K is the
aerodynamic efficiency, Cr is the fuel consumption, and

m,,., is the relative fuel mass.

Thus, the system represents a decision support
model for a multiparametric problem aimed at ensuring
the required “payload-range" characteristic of the

In this formulation, the characteristic shown in
Fig. 1, in parametric form, represents the useful work
performed by the aircraft during one flight. To assess
flight performance, it is necessary to introduce the time
factor into the proposed model, as well as the specifics
of cruising flight mode.

3. Minimization of induced drag
at a given lift force

The lift capability of wings with moderate and
large aspect ratios (A >3) at subsonic flight speeds with
attached flow is characterized by the lift coefficient and
its derivative with respect to the angle of attack [10]:

Congle = Congie (00— 01) (6)

angle

where a — the angle of attack at C
flight speeds can be expressed as:

=0 at subsonic

angle

oC
angle — 27'C - _ )\-

Cole = ,
oo pA+2

angle

U]

where E is the ratio of the wing's semi-perimeter to its

span, which is determined by the geometry of the
trapezoidal wing in planform [9]:

-1 1 1 2
p== + + ,
2\ cosy,, C0Sy,. ) A(n+1)
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where y,, and y,, are, respectively, the leading and

trailing edge sweep angles of the wing, which are
related to each other as follows:

4 n-1
=t e 9
OXie = 10%1e » n+l )

In generating lift, the geometric shapes must
simultaneously ensure the minimum value of the wing’s
drag [11]:

C,=C,+C,=C,+DC;

angle ?

(10)

where C, is the drag coefficient, C; is the induced

drag coefficient, and D is the profile drag coefficient,
which, in turn, is defined by the following expression:

(11)

Therefore, the decision support model for
minimizing induced drag adopts the following definition
of the coefficient:

B=1+39,

instab ?

8 ey = 1(0.0244-0.022 - cos y ).

(12)

The value of C, is then estimated by the

expression:

C _ Binstab Cz

xi angle cruise !
Thof

(13)

where A, is the effective aspect ratio of the wing (Fig. 2).
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Figure 2. Relationship between aerodynamic efficiency and the magnitude
of induced drag C,; during geometric reconfiguration of a wing with medium aspect ratio
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In modification changes to the wing, it is important
to account for the influence of individual geometric
parameters based on this model: wing taper ratio n, the

magnitude of the break points Zui, and the angles of
geometric twist of the local wing chords ¢, on the
change in value C,; and the wing's drag polar (see Fig. 2).

For the wing configuration “center section + 2
consoles,” computational analysis of the total drag has
established (Figure 3) that the value of induced drag
C, ("wing + horizontal stabilizer,” shaded area)

represents a significant portion of the total drag of the
aircraft.  Therefore, reducing its value (when
Y., =Y, ) during geometric reconfiguration of

basic modification
the wing (with the induced drag coefficient as a key
factor) is a relevant task. Minimizing this drag using a
decision support model becomes an important tool for
ensuring high aerodynamic efficiency at the design
stage of the aircraft modification.

As an example, Figure 3 shows the numerical
values of various types of drag of major aircraft
components, calculated according to the methodology
in [9] for a medium-range aircraft with a trapezoidal
wing in plan view.

As we can see, C,; (wing + horizontal stabilizer),

the shaded areas, constitute a significant portion of the
aircraft's overall drag, and therefore, reducing its
magnitude has always been and remains an important
task.

One effective method of the induced drag
coefficient C,; reduction is by deliberately altering the
rate of increase in induced drag, or the By, criterion,
through the use of geometric twist of local wing chords
along the span.

These results were obtained by solving the
problem of minimizing induced drag (C,; ) at a given
lift coefficient (Cangle). These results show that
induced drag C,, makes up a significant portion

(approximately 27%) of total drag, and its reduction (at
a given Cangle) is an important step during the
preliminary modification design phase.

4. Discussion of research results

The discussion focuses on the implementation of
decision-support models in the modification of light
military transport aircraft, such as the An-32, An-32B,
and An-132U. It is noted that the effectiveness of using
decision-support models for the An-32 and An-32B
aircraft was evaluated based on their parameters
achieved during serial production, while the parameters
of the An-132U modification were obtained by the
authors  considering the  required  operational
performance and minimizing the induced drag of the
"wing + horizontal stabilizer" system.

C1=O,48 Cd,\vulg Cnh wing C(l,l'us C(I,PL‘ CLI.GS-\'S Cd,pm:lsile
34% | 27% | 21% | 8% | 7% | 3%
A A
™ \ \ \ /
05 | ——— =y ,
0.4
0.3
0.2
0.1
O : st : ‘ L B Ui} —
\ 0.01 \ 002
A \
C]_:O Cd,\vm; C(LI'u\ Cd PU C\l_(iS-\'S Cd,p;uasnc
37% | 33% [ 12% | 13% | 5%

Figure 3. Components of the aircraft’s aerodynamic drag coefficient
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Absolute and relative values of this evaluation are
shown in Figure 4.

The results demonstrate that using decision-
support models during the creation of the An-32
modification based on the An-26 led to a slight increase
in operational performance, but the range with full load
increased by nearly 50%.

When comparing the An-32B modification to the
base An-32 model, there was a significant increase in
load capacity from 5.5 tons to 6.7 tons, and the range
with full payload increased by 11%.

For the An-132U modification, the payload
capacity increased from 6.7 tons (An-32B) to 8.0 tons,
which significantly boosted its operational performance
(Wh) (see Figure 4, b).

It is also noted that the increased range for
carrying full loads in the An-32B and An-132U
modifications was facilitated by reducing the induced
drag of the "wing + horizontal stabilizer" system.

Analyzing these results, it is also important to
consider the economic indicators of the modifications,
which are presented in Table 4, b. These factors are
included in the decision-support structure for the An-32,
An-32B, and An-132U modifications, as they represent

the costs associated with implementing modification
decisions.

Thus, the results shown in Figure 4 convincingly
demonstrate the effectiveness of using decision-support
models during the preliminary design stage of transport
category aircraft modifications when it is necessary to
increase their payload capacity and operational
performance.

The decision-support models developed in this
article for designing transport category aircraft
modifications with increased payload capacity (see
equation (5)) can also be successfully used in the design
of dual-purpose aircraft modifications. This applies both
to commercial use and military transport variants.

Due to different requirements for civil and military
aircraft, significant changes occur in the masses within
the decision-support system (equation (5)). As a result,
the fuselage masses in various use cases change
significantly, requiring the consideration of these
modification changes in evaluating their effectiveness.

The authors conducted such studies in the creation
of dual-purpose aircraft, such as the An-32 — An-132D,
An-148 — An-178 and An-77 — An-188. These studies
demonstrated the economic viability of dual-purpose
aircraft.

700)
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Figure 4. Characteristics of payload-range (a), operational performance (b),
and efficiency indicators (c) for the An-132U modification
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Conclusion

1. A comprehensive structure for the decision-
support models package used during the design phase of
transport category aircraft modifications is proposed.

2. The package consists of models for:

— ensuring the specified payload and "payload-
range" characteristics;

— a temporal model for parameter changes
considering the modification's creation timeline;

— cost indicators, both for individual stages and
across the entire life cycle;

— representing modifications in
competitiveness;

— forming the geometric shapes of the wing with
minimal induced drag at a given lift force;

— ensuring the takeoff and landing characteristics
of the modifications at the level of the baseline aircraft;

— harmonizing the lift coefficient of the wing
with the throttle characteristics of the engine to ensure
minimal fuel consumption in cruise flight.

3. The use of this decision-support models
package ensures that the designed modification is
competitive both at the time of its introduction into
operation and throughout its life cycle with the required
"payload-range" characteristics.

4. The following models are parameterized in this
paper:

— a model for determining the operational
performance of the modification by constructing the
"payload-range" characteristic;

— a model for reducing the induced drag of the
"wing + horizontal stabilizer" system at the necessary
wing lift, ensuring high aerodynamic efficiency.

The parametric models obtained were used to
analyze the efficiency of modifications to the military
transport aircraft An-32, An-32B, and An-132U. It was
found that — the modification of the light transport
aircraft An-132U by forming the "wing center section +
2 consoles" wing shape minimized induced drag and
achieved high aerodynamic efficiency.

5. The results of the An-132U design indicate
that:

— payload capacity increased by 12% compared
to the improved baseline variants;

— aircraft operating costs per flight hour were
reduced by 9%. This result is a convincing example of
the effective use of the two developed parametric
models during the design stage of modifications.

6. The obtained results confirm that the proposed
scientific approach is highly promising, particularly in
the design of dual-purpose aircraft modifications.
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MO/JIEJIFOBAHHSI ITITPUMKHU IIPUMAHSATTS PIINEHD Y ITPOLIELY PI
MIJIBUIIEHHS BAHTAKOMNIJAOMHOCTI TA PEMCOBOI ITPOJIYKTUBHOCTI
MO/IUPIKALIM JIITAKIB TPAHCIIOPTHOI KATEI'OPIi

JI. B. Kanimanoea, B. B. Paokos, A. B. Kopazin

[TigBuieHHs1 €pEKTUBHOCTI MOJILOTIB € aKTyaJIbHOK MPOOJIEMOI0 PO3BUTKY JliTakoOyayBaHHs. [luMm 1uisxom
YIOCKOHAJICHHSI TaKMX JITakiB HayTh BupoOHuKHM nitakiB €Bpomu, CIIA, Kurtatro ta VkpalHu, OCKUIBKH 1€
HAKOIIBII €KOHOMIYHO eeKTUBHHUHN miaxia. Takuid crnocid 3HaYHO CKOPOUYYE 4Yac Ha MPOEKTYBAHHsI, BUTOTOBJICHHS
JIOCITIZTHOTO 3pa3ka, JIbOTHI BUIPOOYBAHHsI Ta BBEIICHHS B EKCILIYaTallil0 MepIuxX ex3eMIuisipiB. Y HamionamsHoMy
aepokocMiuHOMY yHiBepcuteTi iMeHi M. €. XKykoBcbkoro « XAl» Ha kadenpi IpoeKTyBaHHS JITaKiB Ta BEPTOILOTIB
CTBOPEHO IIKOJY, CIPSIMOBaHY Ha BIIPOBA/DKEHHS HEOOXIAHMX MoOAu(DIKaliiHUX 3MIH y JiTakaX TPaHCIOPTHOL
Karteropii. BiIMIHHOIO pHCOI ILOrO MAXOMy € Te, MO MOAU(DIKYIOThCS JHWIE 3acTapiii mapamerpu Io0pe
mepeBipeHoro 6a30BOro JiTaka, a OUIBIIICTh MapaMeTpiB MEePEeHOCHUTHCS Ha Mojudikamiro mitaka 3 0a30Boi Bepcii
mitaka. Ha 1id oOcHOBI MOOYZOBaHO [OCTIDKEHHS, MpeAcTaBiieHi B wmid myomikamii. Lini mgocaimkenHs.
JocrmimkeHas cripsMoBaHe Ha pO3pOOKY MapaMeTpUIHUX MOJAENEH JJs MiATPUMKA NPUHHATTS pillleHb Ha eTami
MONEePETHHOr0 MPOCKTYBAHHS IIOJO0 IiIBUILCHHS BaHTAXOIIHOMHOCTI, PeHCOBOI MPOAYKTHBHOCTI Mouikartiit
JiTaKiB TpaHCIOPTHOI KaTeropii. MeToam AoCJigKeHHsI: METOZ OMIHKH 3MiHHM {HAYKTHBHOTO OIOpPY KpHJa IpPHU
3MiHI #oro reomerpudHoi (GOpMH BUITSITY B IUIaHI; METOJ MOOYIOBH XapaKTEPUCTUK "BaHTaX - JalbHICTB'.
O0’ekTOM [J0CHiTKEeHHS € po3po0Ka MapaMEeTPUYHUX MOJeNeH MiATPUMKHA TPUAHATTA pIIOIeHb Ha eTami
MONEePEeTHHOr0 MPOEKTYBaHHS MOAMGIKalliif JITaKIB TPAaHCIOPTHOI Kareropii. OTpUMAaHO HACTYIIHI pe3yNbTaTH,
PpO3p0o0IIeHO TTAaKeT MOAEJEH, 0 BKITIOYAE: 3a0e31eUeHHs 3a/1aH0i BAHTAXKOII JHOMHOCTI Ta XapaKTePHUCTHK "BaHTaX
- MANBHICTR", 4acoBa MOJIENb 3MiH MapaMeTpiB y MOAU(IKAIiAX 3 ypaXyBaHHAM YaCOBHX PaMOK UIT MOAW(IKAIIN;
BapTICHI TOKa3HUKH 3MiH SK Ha OKPEMHX eTamax CTBOpeHHs Moau(ikamii JriTaka, Tak 1 MPOTSITOM YCHOTO
KUTTEBOTO IUKITY IITANBHOTO amapaTy; MpeACTaBICHHS MoAudikamiii Jitaka 3 TOYKH 30py IX
KOHKYPEHTOCIIPOMOXKHOCTI; (hOpMyBaHHSI T€OMETPUYHHX (OPM Kprjia 3 MiHIMAJIFHAM HABEICHUM 1HIYKTHBHHM
OIOPOM TIPH 3afaHii miTHOMHIN CHIIi; 3a0€3MeUeHHs 3 THO-TIOCAIKOBUX XapaKTEPHCTHK MOMUQIKaIiil miTaka Ha
piBHI iX XapaKTEepHUCTUK O0a30BHX IITaKiB; Y3TO/UKEHHS KOe(DIIli€HTIB MiTHOMHOI CHIM Kpwia 1 JPOCENbHUX
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XapaKTEepPUCTUK JBUTYHA I 3a0e3NeueHHs] MiHIMAJbHHX BHTpAaT MajiliBa B KpPEHCEPCHKOMY PEXHMI IOJBOTY.
KokHa mMonens € iHCTpyMeHTOM Ut 3a0e3nedeHHs OCHOBHMX 3aBAAHb 110 30UIBIICHHIO BAHTAXKOIIIHOMHOCTI Ta
JaJIbHOCTI TPAHCIIOPTYBaHHS KOPHCHOTO BaHTa)Xy HAa MOMEHT BIIPOBa/DKEHHS MoauGikalii JliTaka Ta NpOTATOM
ycboro il XHTTe€BOro mukimy. [Ipukiamy peaqbHHX MOAMQIKamiHHUX 3MiH BITYM3HSHUX TPAHCIIOPTHHUX JITAaKiB,
Takux K AH-32, AH-32b, AH-132V, neMOHCTpYIOTh, IO BHKOPHCTaHHS 3alPOIOHOBAHMX MOJIENIEH MiATPUMKH
MPUAHATTA pIlIEHb Ha €Tali NOMNePEeIHHOr0 MPOEKTYBaHHS 3a0e3NMedmyio 1X KOHKYPEHTOCHPOMOXKHICTB JIITaKiB
MPOTSITOM  YChOTO TepMiHy ekciuryatanii. IlpakThyne 3Ha4YeHHS OTPUMAaHUX pe3yasTatiB: Ha ocHOBI
PO3pO0IEHUX MoAEeNeH MiJBUIICHO BaHTAXKOIIIHOMHICTD i PEHCOBOI MPOAYKTHUBHOCTI MoauGikamii tumy AH-32 i
An-32b, a takox cdopMoBaHO mapaMmeTpu Moaudikamii smitaka AH-132Y 3 nmBurynamum «Mortop Ciu», mo
TIepeBEPIIYIOTh 32 BAHTAXKOIIJIHOMHICTIO 1 PEHCOBOIO NMPOAYKTHBHICTIO BCl iHIII aHAJOTW JIETKHX BiHCHKOBO-
TpaHCTIOPTHUX JiTakiB. HaykoBa HoOBM3HAa oTpMMaHHMX pe3yJbTaTiB: Brnepmie po3poOneHo meron MiHiMmizamii
HABEJICHOI'0 1HIYKTHBHOI'O OIMOPY IMiJ Yac KPEeHCepChKOro MOJBOTY 3 HEOOXiMHOK IMiIHOMHOI0 CHIIOK, TOOTO IMpH
3aJJaHOMY HaBaHTaXXEHHI, J1s1 30UIBIIEHHS AajIbHOCTI MOJU(IKOBAHOIO JIiTaKa.

Koarouosi ciaoBa: monudikamis sitaka; Moaudikaiiii jgitaka TPaHCIOPTHOI KaTeropii; BaHTaXKOIMiAHOMHICTh
JIiTaKa; XapaKTepUCTUKa JliTaka "BaHTaX - NAJIbHICTB".
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