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Abstract

In the article, as a result of the examination of the available navigation data on the specific charac-
teristics of the processes of approaching and landing a safe place in crosswind conditions, appropriate
ways and methods are shown to avoid the danger that may occur in order to ensure safety at each stage of
the landing process. Appropriate software has been developed for the purpose of ensuring safety in the
mentioned stages for the practical implementation of the researches and proposed methods. The developed
software helps users (pilots) to avoid deadlocks during landing, as well as to increase their level of profes-
sionalism, so that during the implementation of the program, users can gain experience in this direction,
and during training in the training centers of aviation specialists, this software tool, like other software
products, can be used. they can also check their knowledge with the committee.
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Carpaz kiilokdas yaxinlasma va enma prosesi,

onun progqram taminati
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Azarbaycan Milli Aviasiya Akademiyast (Mardakan pr. 30, Baki, AZ1045, Azarbaycan)

Yazisma iiciin: Hobibullayeva Ulker / e-mail: hebibullayevaulker@gmail.com

Xiilasa

Mogalods ¢arpaz kiilok soraitinds toyyaranin tohliikasiz yers yaxinlasmasi vo enmasi proseslarinin
spesifik xiisusiyyatlori barasinde mévcud navigasiya molumatlarinin aragdirilmasi naticesinds enma
prosesinin har bir marholasinds tohliikasizliyi tamin etmok moagsadils bas vera bilacok tohliitkadon gagmaq
iiclin miivafiq yollar va tisullar gostorilmisdir. Aparilmis arasdirmalarin vo toklif olunan iisullarin praktiki
realizosi ii¢iin qeyd olunan morhalalords tohliikasizliyin tomin edilmasi mogsadilo miivafiq program
tominat: islonilmisdir. Islonilmis program tominati enmo zamani istifadogilorin (pilotlarin) ¢ixilmaz
vaziyyatlordon gagmalarina, homginin onlarin pesokarliq soviyyasinin yiiksaldilmasina xidmot edir, bels
ki, programin realizosi zamani istifadagilor bu istigamatdo ham tacriiba gazana bilor, hom do aviasiya
miitoxassislorinin trenajor morkazlorinds tolim zamani digor program tominatlart kimi bu program
vasitasinin komayi ilo do 6z biliklarini yoxlaya bilarlor .
Acar sozlor:  tayyara, carpaz kiilok, krab iisulu, asagr qanad iisulu, program taminati, yan yiiklar.
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MONEePEeYHOM BeTpe, ero NPporpaMMHoe odecreueHme
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Asepbatioscan)

s nepenuckn: Xabubymiaesa Yiuekep / e-mail: hebibullayevaulker@gmail.com

AHHOTAIUA

B cratbe B pe3ynbpTare aHamm3a CyIIECTBYIOIINX HABUTAIMOHHBIX COOOIIEHNN O CIIeIU(pUISCKUX
0COOCHHOCTSIX MPOLIECCOB 0E30I1aCHOrO 3aX0/a Ha MOCAAKy U ITOCAIKH CaMOJIeTa B YCIOBHUSIX MEPEKPECT-
HOT'0 BETpa YKa3aHbl COOTBETCTBYIOIIME MyTH U CIOCOOBI JIJIsl M30€raHusi OT MPEoIaracMon yrpo3sl C
HeNbI0 obecriedeHns 0e30IMacHOCTH Ha KaXKJIOM dTarle Imporecca mocaaku. s mpakTHYecKol pearn3aiun
MIPOBEICHHBIX UCCIICMOBAHUIN U MPeIIaraéMbIX CITOCOOOB B OTMEUCHHBIX dTaIlaX, a TakKe C ekl obec-
neveHus: 0€30MacHOCTH pa3paboTaHO COOTBETCTBYIOIIECE MPOrpaMMHOE obecrieueHue. JJaHHoe mporpaMm-
HOe oDecreyYeHne MO3BOJIAET MONb30BaTeIsIM (MTHUIOTaM) M30€KaTh OE3BBIXOMHOTO MOJOXKEHHUS, a TAaKKe
MTOBBIMIACT WX TTPO(ECCHOHANBHBIA YPOBEHB, TaK KaK IIPH peaau3allii JaHHOW IMPOTpaMMEBI TTOJIb30BaTEIN
MPUOOPETAIOT OMBIT B 3TOM HANPABJICHUH U UMEIOT BO3MOYKHOCTh MTPOBEPUTH CBOU 3HAHUS BO BpeMsl 00Y-
YCHUS AaBUAIIMOHHBIX CIICIIUAIIMCTOB B TPCHAXKEPHBIX IICHTPAX.
KiroueBnle ciioBa: camonem, 6OK0BoU gemep, Kpaboswvili Memood, Memoo HUNHCHe20 Kpblid,

npozpamMmHoe obecneyeHue, 6OK08ble HAZPY3KU.
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The urgency of the problem
The descent process is one of the most

responsible and difficult processes. In this
case, the forces acting on the aircraft, side
loads, meteorological conditions, etc. should
be taken into account. The pilot must also be
aware of the situation and make the right deci-
sions. It is known that our city is called the
city of winds, and in such conditions there are
certain difficulties in the process of descent. If
the pilot does not make the right decisions at
the right time or is unable to compensate for
the situation, dangerous situations arise, and
sometimes catastrophic events can occur in
many areas. Therefore, like any other issue of
aviation, this issue is always widely studied by
experts, new methods are used for proper mas-
tering, saving time, the right approach and so
on. new proposals are submitted.

Problem statement

There are many methods that can be
used during the approach and descent in a
cross wind. The most common of these
methods are the crab and the low-wing meth-
od. Information about the methods was given
and their essence was explained. We create a
quiz in the C# programming language to test
the test tests on a given task and determine
how successfully we explain it based on the
statistics of the students' answers.

Problem solving

When the wind is blowing, the flight
may not be parallel to the runway or other
landing areas. In all cases, pilots must be pre-
pared to deal with any problems that may
arise. The same basic principles and factors
used in approaching and descending to a nor-
mal location also apply to wind approach and
descent; therefore, only the additional proce-
dures required to correct the wind slip are dis-

cussed here. Crosswind landings are actually
more difficult than crosswind takeoffs. In fact,
instead of speeding up the flight of the plane,
it creates various problems related to reducing
the speed and ensuring accurate control [1].

There are two usual methods of cross-
wind approach and landings — the crab meth-
ods and the wing-low (sideslip) methods. Alt-
hough the crab method makes it easier to hold
the pilot during the final approach, it requires
a high degree of judgment and time to remove
the crab immediately before the touch. Alt-
hough a combination of both methods can be
used, in most cases the sideslip method is rec-
ommended [2, 3].

Crosswind Final Approach
The crab method is performed by

building a head facing the wind at the level of
the wings. The airplane’s ground track re-
mains aligned with the centerline of the run-
way (Fig.1).

Figure 1 — Crabbed approach

This angle of inclination must be adjust-
ed to the longitudinal axis of the aircraft so
that the wheels don’t come into contact with
the runway. One option during a long final
approach is to use the crab method before
round out. Then, for the rest of the descent,
conveniently switch to the low-wing method.
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The wing-down (side-sliding) method
compensates for the angular wind on all sides.
Most importantly, it maintains the aircraft's
track and longitudinal axis on the ground
during the final approach, rounding, landing,
and post-landing turn in accordance with the
center line of the runway. The presence of side
loads prevents the aircraft from bending
downwards and landing. To use the low-wing
method, we adjust the head of the aircraft with
the centerline runway. We note the speed and
direction of the landslide (Fig.2).

< > F
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Figure 2 — Sideslip approach

We immediately apply the sliding cor-
rection by lowering the upper wing of the
wind. The amount of wing that needs to be
lowered depends on the sliding speed. When
the wing is lowered, the plane tends to turn in
that direction. To compensate for the turn, it is
necessary to apply sufficient reverse steering
pressure at the same time to adjust the longi-
tudinal axis of the aircraft to the runway [3].
The drift is controlled with aileron and the
heading with rudder. The plane is now
entering the side wind. As a result, both the
flight path and the ground track are adapted to
runway. If the wind decreases, the plane be-
gins to move away from the approach you
want (Fig.3).

Figure 3 — Crosswind approach and landing

To correct the diagonal wind, the wing
is lowered significantly to increase wind
sliding. This results in an increase in the air-
craft's propensity to turn.

Since turning is not desirable, significant
reverse steering must be used to ensure that
the longitudinal axis of the aircraft conforms
to the runway. Some aircraft may not have
enough steering gear to compensate for the
strong turning tendency caused by the angle of
the steep edge. If the required edge angle is
such that the exact steering wheel does not
prevent rotation, the wind is too strong to land
the aircraft safely in the runway under these
conditions. It is important to land at a more
convenient runway at the same airport or at
another airport, as the capacity of the aircraft
IS exceeded.

Because they tend to have a stabilizing
effect on the aircraft, wing backs are used in
most approaches. The degree of elongation of
the wings varies depending on the control
characteristics of the aircraft and the wind
speed.

Crosswind Round out (Flare)

Round out is generally performed as a
normal landing approximation, but cross-wind
correction is continued as needed to prevent
landslides. As the air speed decreases during
the flight, flight controls gradually become
less effective. As a result, the correction of the
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cross wind is insufficient. When using the
low-wing method, it is necessary to gradually
increase the bending of the steering wheel and
ailerons to maintain the required amount of
sliding correction. It is necessary to straighten
the wings and keep them above the wind
throughout the circuit.

If the wings are straightened, the plane
begins to slide. The main purpose is to land
the plane without side loads during flight [4].

Crosswind Touchdown

If the sliding method is used in the final
approach and rounding, the crab should be
removed immediately without touching it by
applying the reverse steering wheel to align
the longitudinal axis of the plane with the di-
rection of movement. This must be done in a
timely and accurate manner. Failure to do so
will result in severe side loads on the landing
gear.

If the low-wing method is used, the
crosswind correction is maintained throughout
the circuit and the main wheel moving up-
wards is touched. When the aircraft lands in
strong wind conditions, the crosswind correc-
tion must be adjusted immediately to ensure
that the aircraft does not slip. As the forward
speed decreases after the initial contact, the
weight of the aircraft causes the main wheel,
which is descending, to gradually settle on the
runway.

In these aircraft, where the steering
wheel and brakes are connected, the nose
wheel does not fit into the runway because the
wheels are down, because it is held in the
crosswind correction. The corrective steering
pressure must be released immediately when
the nose wheel touches down to prevent the
nose wheel from bending in the offset direc-
tion.

Crosswind After-Landing roll

Particular care should be taken to main-
tain directional control with the steering wheel
or nose wheel, especially during after-landing
roll. When an airplane takes off, it moves with
the mass of air it is flying, regardless of direc-
tion and speed. When the plane is on the
ground, it cannot move with the air mass due
to the resistance created by the friction on the
wheels. Typically, the aircraft has a larger pro-
file or side area behind the main landing gear.
When the main wheels act as a turning point
and have a larger surface exposed to the
crosswind behind this turning point, the air-
craft tends to rotate or take off with the wind
[5, 6].

The wind that moves in an airplane dur-
ing a wide crosswind is the result of two fac-
tors. One is a natural wind moving in the di-
rection of the air mass, and the other caused
by the forward motion of the aircraft and
moves parallel to the direction of movement.
As a result, the cross wind has a wind compo-
nent when the plane is moving along the
ground track and a wind component that
moves 90° in its path. The resulting or relative
wind is somewhere between the two compo-
nents. As the speed of the aircraft decreases
after landing, the reverse wind component de-
creases and the relative wind has a more
windy component. The greater the cross wind,
the harder it is to prevent climate change.

During a landslide, the tire load caused
by runway contact often causes rolling in
three-wheeled aircraft. The main factors are
edge angle and side load. The edge angle is
the angle difference between the tire head and
the track. Side load occurs when the track and
head of the load-bearing wheel differ. Accom-
panied by tire deformation.
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Although the side load varies on dif-
ferrent tires and air pressures, it is not com-
pletely dependent on speed. It is directly pro-
portional to the bending angle at a significant
distance and the weight supported by the
wheel. An angle of rotation of 10° creates a
side load equal to half of the supported
weight; After 20°, the side load does not in-
crease with the angle of rotation.

For high-wing, three-wheeled aircraft,
there is a turning angle where rolling is inevi-
table. The axis of rotation is the line connect-
ing the nose and the main wheels. Rolling can
be prevented by using an aileron, steering
wheel or steered nose wheel, rather than
braking at small angles. More ailerons are
used to keep the wind wing from lifting while
the plane is slowing down after landing. As
the plane slows down, there is less airflow
around the ailerons and it is less efficient.

At the same time, there is more cross-
wind than relative wind, and more lifting force
applied to the upper wing of the wind.

Common errors in cross-wind approach-
es and descents are as follows [3]:

*  Attempt to land the aircraft in cross-wind

conditions exceeding the maximum specified
wind component;

#* Insufficient compensation for wind slip-
page when the base leg returns to the final ap-
proach;

#* Insufficient compensation for wind shear
in the last approach;

#*  Unstable approach;

#* Failure to compensate for increased fric-
tion during lateral landslides, resulting in ex-
cessive sinking rate and / or very low air ve-
locity;

#*  Touch while sliding;

#*  Excessive air velocity during weaving;

#* Non-application of flight control inputs
during navigation;

#* Lack of direction control while rollout;

#*  Excessive braking;

#*  Loss of control of the aircraft.

The software was created in the C#
programming language, and forms were cre-
ated accordingly. In the first form, 2 known
methods and when to use them are mentioned.
It is important to read the data before compil-
ing the tests (Fig. 4-7).

Crabbed nnd Shdeslip Approach

The crab method uses before round out

I'he low-wing method ts what compensates for the angular wind on all sides

Read the document for more information

Figure 4 —Form 1

Test

Do Test and check yourself
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- Compoe eors 1t cosawind appeosches md bodingy wert

Alnstatie approact

VToach wiidy sickny

Jeksy 0 mawiag 2 go-aronnd

Figure 5 — Test’s form

- Cotbeos atoes le crovwaitnd approsdies mad Modigs aceert

Figure 6 — Correctly answer

Conclusion

Questions are compiled based on the in-
formation obtained. Based on these questions,
a certain base is created. Tests are used to
check knowledge during application. If the
answers of the participants are weak, then, of
course, we may make mistakes. So we need to
improve our teaching methods. Accordingly, it

aaderogs and 1 efficiem

Figure 7 — Wrong answer

IS possible to write animations for events,
small programs of different game types.
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