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The object of the study is the structural geometry of an abduc-
tion splint for pediatric patients with developmental dysplasia. The
problem to be solved is the existing commercial orthotic devices ex-
hibit excessive weight and inadequate contact pressure distribution,
leading to soft tissue damage, skin irritation, and poor therapeutic 11.
compliance in pediatric patients. Main scientific results - topological
optimization based on the solid isotropic material with penalization
method was applied to redesign the splint geometry. Three medical-
grade polymers (ABS medical, PETG medical, and PP) were com-
paratively evaluated through static finite element analysis (FEA). ABS 12.
Medical was selected as the optimal material due to its initial safety
factor of 14.95. The iterative optimization process, spanning 81 cycles,
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This study investigates the stressed-strained state of a wheel
flange in railroad rolling stock under the action of lateral forces
of the wheel-rail interaction and the evolution of contact-fatigue
damage. The task addressed relates to the lack of a comprehensive
assessment of the risk of wheel flange failure, which would simul-
taneously take into account bending stresses, contact fatigue, and
changes in the thickness of the flange due to operational wear.

The wheel flange is proposed as a bending element loaded by
the lateral force of the wheel-rail interaction. An analytical depen-
dence has been derived for determining bending stresses depending
on the thickness of the flange and the magnitude of the lateral force.
A hazard index is proposed, constructed by normalizing equivalent
contact stresses relative to the contact endurance limit of the wheel
material. Based on the combination of the contact index and the
fatigue safety factor, a combined criterion for assessing the risk of
flange failure has been devised.

A feature of the results is the established analytical dependence
between the thickness of the flange and the fatigue stresses of bend-
ing. It was found that reducing the thickness of the flange from 30
to 22 mm leads to an increase in fatigue stresses by almost 1.9 times.
A map of the risk of fracture in the coordinates “flange thickness-
lateral force” was constructed, which makes it possible to determine
the areas of safe and dangerous operation.

The scope of practical implementation of the results is railroad
transport.

A condition for applying the findings is to assess the technical
condition and predict the resource of rolling stock wheel flanges
under the action of lateral loads in the flange contact.

This study could contribute to increasing the efficiency of the
maintenance system of wheelsets for railroad transportation.

Keywords: railroad transport, bending stresses, contact fatigue,
lateral force, flange thickness.
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This study investigates the process of loading the body of a
covered hopper railroad car, modernized for container transporta-
tion. The task addressed is to improve the efficiency of container
transportation by rail. To this end, it is proposed to use covered
wagons taking into account the modernization of their structure.
The modernization involves dismantling the roof and placing fit-
ting stops on the floor for fastening containers.

The study was conducted using a universal covered wagon,
model 11-217, as an example. The strength of the covered wagon
body was calculated when it is subjected to vertical loads from
containers, as well as the simultaneous action of vertical and
longitudinal loads. It was established that when the body of the
covered wagon is subjected to vertical loads, the maximum stresses
in its structure are 8.3% lower than the permissible ones. When
vertical and longitudinal loads are simultaneously applied, the
maximum stresses in the body are 4% lower than the permissible
ones. The calculation results prove that the strength of the covered
wagon body, taking into account the proposed modernization, is
maintained.

A feature of the proposed modernization is the fact that, if
necessary, the design of the covered wagon body can be returned
to its original state.
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The scope of practical application of the results is railroad
transport.

A condition for using the findings is the symmetrical place-
ment of the fitting stops relative to the transverse axis of the
covered wagon body, which is due to the need to ensure uniform
loading of both car bogies.

This study will contribute to increasing the efficiency of
container transportation by rail and container transportation in
general.

Keywords: railroad transport, covered wagon, modernization
of car body structure, body strength, container transportation.
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This work investigates the process of fatigue crack initiation in
the structural joints of a dry cargo ship. The study addresses prob-
lematic issues related to changing the durability of the joints in the
intersection of the longitudinal stiffener of the bottom and the floor,
as well as the intersection of side structures and the double bottom
along the length of the dry cargo ship.

Underlying the study is a simplified approach to determining
external loads, the finite element method, the linear fatigue damage
summation hypothesis, as well as the nominal stress approach.

Scientific ideas have been deepened about the regularities of changes
in the parameters of the long-term load distribution on structural joints
along the length of the dry cargo ship. The distribution scale parameter
was taken as the criterion in the calculations. For the joint in the in-
tersection of the longitudinal stiffener of the bottom and the floor, the
distribution scale parameter increased when moving from the middle
compartments of the ship to the bow by 5% for the loading condition
“fully loaded vessel” and was unchanged for the loading condition “ship
in ballast”. For the junction of the bottom and frame structures, this
parameter increased by 11-12% for the loading condition “fully loaded
vessel” and by 11.8-13.7% for the loading condition “vessel in ballast”.
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It was established that the durability of both joints decreases from
the middle part of the hull to the bow as follows: the junction of the
longitudinal stiffener of the bottom and the floor - by 21%; the junc-
tion of the frame with a double bottom - by 42%.

The results are explained by the determining influence of local
loads in the bow of the vessel. They could be applied in the field of
shipbuilding and ship repair when designing dry cargo vessel struc-
tures and when planning hull condition inspections.

Keywords: ship hull, finite element method, load, stress range,
fatigue damage.
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This study investigates hydrostatic-dynamic processes in the
hydrostatic-dynamic bearing of satellites in the aviation gearbox of a
turboprop engine. The task addressed is to determine the influence of
design parameters of a multi-chamber hydrostatic bearing on its basic
characteristics taking into account the pressure of the working fluid
and the diameter of the nozzle at the inlet to the bearing chambers.
The basic characteristics considered are the bearing capacity, the flow
rate of the working fluid, and the power loss due to friction. The basis
for defining these characteristics is the pressure distribution function
in the working fluid layer.

The influence of the working fluid pressure and the diameter
of the nozzle at the inlet to the bearing chambers on the basic char-
acteristics of the hydrostatic-dynamic bearing of the satellite of the
aviation gearbox has been studied.

It has been established that the required bearing capacity for the
selected design and adopted dimensions of the hydrostatic-dynamic
bearing is provided at a pressure at the inlet to the bearing cham-
bers of approximately 3 MPa. The value of the bearing capacity at
a pressure of 3 MPa is 5438 N. The flow rate of the working fluid at
this pressure does not exceed 0.0011 m?/s, or 1.1 1/s. The total power
losses due to friction and pumping are approximately 6 kW. With an


https://www.researchgate.net/publication/310363752_SIMPLIFIED_PROCEDURES_FOR_FATIGUE_ASSESEMENT_OF_SHIP_STRUCTURES
https://www.researchgate.net/publication/310363752_SIMPLIFIED_PROCEDURES_FOR_FATIGUE_ASSESEMENT_OF_SHIP_STRUCTURES
https://www.researchgate.net/publication/310363752_SIMPLIFIED_PROCEDURES_FOR_FATIGUE_ASSESEMENT_OF_SHIP_STRUCTURES
https://doi.org/10.1016/j.oceaneng.2014.02.022
https://www.jstage.jst.go.jp/article/jjasnaoe1968/1995/177/1995_177_391/_pdf
https://www.jstage.jst.go.jp/article/jjasnaoe1968/1995/177/1995_177_391/_pdf
http://visnyk.onmu.org.ua/index.php/1/issue/view/55/10
https://ur.ua/wp-content/uploads/2022/09/PCBSSt2_2020.pdf
https://ur.ua/wp-content/uploads/2022/09/PCBSSt2_2020.pdf
https://doi.org/10.5957/ssc405
https://doi.org/10.5957/ssc405
https://doi.org/10.2478/v10012-011-0009-8
https://doi.org/10.2478/v10012-011-0009-8
https://doi.org/10.3390/jmse12091608
https://doi.org/10.1007/978-3-319-23757-2
https://iacs.s3.af-south-1.amazonaws.com/wp-content/uploads/2022/05/20100843/rec_56_pdf231.pdf
https://iacs.s3.af-south-1.amazonaws.com/wp-content/uploads/2022/05/20100843/rec_56_pdf231.pdf
https://doi.org/10.1007/978-981-10-5568-3
https://www.researchgate.net/publication/266038561_Guideline_for_the_Fatigue_Assessment_by_Notch_Stress_Analysis_for_Welded_Structures
https://www.researchgate.net/publication/266038561_Guideline_for_the_Fatigue_Assessment_by_Notch_Stress_Analysis_for_Welded_Structures
https://www.researchgate.net/publication/266038561_Guideline_for_the_Fatigue_Assessment_by_Notch_Stress_Analysis_for_Welded_Structures
https://www.jnamt.org/pdf/25021570-dd5c-48cc-b052-771af43e75cc/articles/deneme.456457/21-35.pdf
https://www.jnamt.org/pdf/25021570-dd5c-48cc-b052-771af43e75cc/articles/deneme.456457/21-35.pdf
https://www.jnamt.org/pdf/25021570-dd5c-48cc-b052-771af43e75cc/articles/deneme.456457/21-35.pdf
https://hrcak.srce.hr/file/25138
https://hrcak.srce.hr/file/25138
https://unctad.org/system/files/official-document/rmt2024_en.pdf
https://unctad.org/system/files/official-document/rmt2024_en.pdf
https://doi.org/10.15587/1729-4061.2021.239159
https://doi.org/10.1080/20464177.2017.1282075
https://doi.org/10.7225/toms.v10.n01.003
https://doi.org/10.1016/s0951-8339(01)00016-8
https://doi.org/10.1016/s0951-8339(01)00016-8

engine power of 1876 kW, the power losses on 4 satellite bearings are
approximately 1.28% of the total engine power.

The results are obtained with a nozzle diameter at the inlet to
the bearing chambers of 2.5 mm. Such a nozzle diameter allows for
reliable operation of the hydrostatic-dynamic bearing under various
operating modes.

The findings show that by selecting the design and operational
parameters, the hydrostatic-dynamic bearing provides the necessary
bearing capacity of the supports of satellites in aircraft gearboxes.
Power losses from the use of hydrostatic bearings in the satellites of
the aircraft gearbox practically do not affect the total power of the
turboprop engine.

Keywords: support, satellites, aviation gearbox, bearing cham-
ber, jet, pressure, working fluid.
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The object of this study is steady two-dimensional incompress-
ible viscous flow in L-shaped channels with different bend angles.
The problem to be solved is to determine how the bend angle affects
the flow pattern and hydraulic losses. Two geometries are compared:
channels with 45° and 90° bends. The computations are carried out
for Re = 500, 1000, and 2000. The flow is described by the station-
ary Navier-Stokes equations, which are solved by the finite element
method. Newton’s method is used to solve the nonlinear system. The
comparison is performed under the same boundary conditions and
computational parameters.

The results are analyzed using velocity and pressure fields,
stream-function distributions, pressure drop, loss coefficient, and
Euler number. The calculations show that the 90° bend causes a
stronger change in the flow after the corner than the 45° bend. In the
90° channel, the direction of motion changes more sharply. Therefore,
the velocity field downstream of the bend is more distorted, the gra-
dients are higher, and recirculation zones become more visible as Re
increases. In the 45° channel, the turn is smoother, so the velocity and
pressure fields change more regularly.
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The integral characteristics confirm this result. For all Re consid-

ered, the 90° bend gives a larger pressure drop than the 45° bend. The
loss coefficient and Euler number vary with Re, but the 90° geometry
remains less favorable. This is explained by stronger rearrangement of
the flow caused by the sharper turn. The influence of the bend angle
is shown both by field plots and by pressure-loss indicators. The re-
sults may be used in design of ducts, cooling channels, and pipelines
when pressure losses in curved parts should be reduced.

Keywords: Viscous flow, L-shaped channel, incompressible

Navier-Stokes equations, finite element method.
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This study investigates aerodynamic processes in interblade,
axial annular, and radial-axial channels in turbomachines. The
task addressed relates to the need to improve the computational ef-
ficiency in solving direct and inverse aerodynamic problems when
analyzing and designing flow parts of turbomachines.

A computationally efficient method for solving direct and in-
verse aerodynamic problems has been proposed, which provides
acceptable accuracy for engineering practice at significantly lower
computational costs compared to conventional CFD approaches.
The results include a devised single mathematical formulation
based on Euler equations for a compressible fluid, written in terms
of the flow function.

The proposed method makes it possible to consider direct and
inverse problems within a common mathematical structure. The
system of equations is reduced to a single differential equation and a
set of algebraic relations while the global flow problem is decomposed
into a set of independent problems for individual cross-sections. The
inverse problem is stated as a nonlinear optimization problem based
on the mass flow rate agreement condition derived from the energy
equation. The computational complexity is reduced by using the flow
function and the decomposition of the computational domain.

The method combines the capabilities of direct analysis and re-
construction of the flow channel geometry based on the predefined
aerodynamic characteristics. Verification by experimental data and
direct calculation results demonstrated good agreement between
the velocity distributions and the reconstructed geometry; the maxi-
mum deviations did not exceed 0.3%.

The results could be practically applied to preliminary design,
parametric optimization, as well as inverse design of the flow parts
in turbomachines.

Keywords: inverse problem, flow function, Euler equation,
quasi-three-dimensional flow, flow section; aerodynamic design.
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PO3POBKA JIETKOI IIMHMU JJIA BIABEAEHHS KICTOK JIUISI AITEHM 3 JKIII 3A JJOIIOMOI'OIO
TOIIOJIOTTYHOI OIITUMIBAIIII (c. 6-21)

Alex Condori Lopez, Eber Mejia Tola, Yuri Silva Vidal, Erick Valdeiglesias Flores, Daniela Ponte Lopez, Trunks Vasquez Llave

OG6>EKTOM JIOCTi/PKEHHS € CTPYKTYpPHA reOMeTpist abAyKIiMHOT IMHM Jy1s AiTeil 3 Juciiiasiero po3BUTKY. Bupiniena npo6iema — icHyroui
KOMEPpIIiifHi opTomneAnyHi BUpoOH MarOTh Ha/[MipHY Bary Ta HEHAJEXHHI PO3MO/iT KOHTAaKTHOTO THCKY, 10 TIPU3BOAUTD 0 TOIIKOKEHHS
M’SIKMX TKaHUH, TI0Jpa3HeHHs IIKipy Ta HU3bKOI IPUXWJIBHOCTI A0 JIiKyBaHHA y AiTeil. OCHOBHI HayKOBi pe3y/IbTaTy — AJIsl [IepelipOeKTyBaHHS
reoMeTpil IKWHY OyJI0 3aCTOCOBAHO TOIOJIOTIUHY ONTHUMI3aIlil0 Ha OCHOBI i30TPOITHOTO TBEPZAOIO MaTepialy 3 BUKOPUCTAHHSM METOZY LITpa-
¢ysanHsa. Tpu mearyHi noximepu (ABS Medical, PETG Medical ta PP) 6y/iv IOpiBHSIHO OIjiHEHi 3a OIIOMOT'0I0 CTAaTHYHOTO aHaJIi3y METOJOM
ckinueHux esaeMeHTiB (FEA). ABS Medical 6ys10 06paHoO sIK OITHMaJIBHUI MaTepiajl 3aB/sIKY H0ro ouaTKoBoMYy KoedilieHTy Ge3nexu 14,95.
ITepanifinuii mpomec onTUMi3allii, 1o oXonus 81 LUKJI, J03BOJMB 3MEHIIUTH Macy Ha 18,96% (3 395,34 T fo 320,38 r) mpu 36epeskeHHi Koe-
(inienTa 6e3nexu 13,69, M0 3HAYHO IepPeBUIIYe MiHiMaIbHe 3HaYeHHS 2,52, BCTAHOBJIEHE 32 MeTOoZ0M Ilarcsi /i1 mefiiaTpUYHNUX MEANYHUX
BUpOOiB. ITikoBuiT KOHTaKTHUI THCK Jocsr 0,962 klla, 1[0 3HAYHO HIDKYE KPUTHUUHOTO IOPOTY KamiaspHOI okJIto3ii B 5,2 kIla. IHTepripe-
Talisl - 3MEHIIEHHs BaTrd € Pe3yJIbTaTOM I1epPepo3Ioiay MaTepialy B3Z0BX FOJIOBHUX BEKTOPiB HAIIPy)KE€HHs, BU3HAUEHUX 32 JOIIOMOIOI0
aHaJIi3y MeTOZIOM CKiHYeHHUX eJleMeHTiB. BiiMiHHI pucu - meil niaxia fo3Bossie focArTy Maibke IOABIMTHOrO 3MeHIIIeHHSI MacH MOPiBHIHO
3 aHAJIOTIYHUMM Joc i xeHHAMHU (18,96% mpotut 9,58%). IIpakTUIHA LiHHICTD — IIi pe3y/IbTaTH 3a0e3MeUuyIoTh IIepeBipeHy MEeTORO0JIOTI0 AT
BUTOTOBJIEHHS JIETKUX i O€3IIeYHIIINX OPTOIEIUYHIX IIPUCTPOIB 3a IOITOMOTOI0 a[UTUBHOTO BUPOOHUIITBA METOAOM HaruiaBieHHsI (FDM),
1[0 ZI03BOJIsSI€E MiHIMi3yBaTH AepMaTOJIOTiYHI YCKIaZHEHHS.

KurrouoBi coBa: uciuiasis, aGAykiiliHa myuHa, ONTHMi3allis, MeTo/| CKIH4YeHHUX eJIEeMEHTIB, aIUTUBHE BUPOOHUIITBO, IeiaTpis.
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OLIIHIOBAHHS HEBE3IIEKH PYHHYBAHHS I'PEBEHSA KOJIECA PYXOMOTO CKJIAIY 3AJII3HHUID 3A
HATPY)XXEHHAMMU 3TUHAHHA TA KOHTAKTHOI BTOMH (c. 22-32)

C. 10. CanrpoHoOBa, O. B. Bopo6iioB, A. O. Kiimamx

O6’eKTOM JIOCIIiZPKEHHS € HAIIpy>KeHO-1e()OpMOBaHUI CTaH I'pebeHs Kosleca pyXOMOro CKJIaZy 3aJIi3HUIIL B YMOBaXx [iil 60KOBUX CHUJI B3a-
emogii kosieca i pefiku Ta pO3BUTKY KOHTaKTHO-BTOMHUX ITOMIKO/KeHb. ITpo6ieMa, 1110 BUpIIllyBaIacs y paMKax JJAHOTO JJOCITi/PKEHHS, T10JIArae
¥ BiICyTHOCTi KOMIIJIEKCHOT'O OLIiHIOBaHHsI He6Ge3IeKu pyitHyBaHHs rpeGeHs KoJleca, SIKUii 61 OlHOYaCHO BPaXOByBaB HAIIPYXKEHHs 3TMHAHHS,
KOHTAKTHY BTOMY Ta 3MiHy TOBIIMHU IpeGeHs] BHACJI/JOK €KCILTyaTalliiiHOro 3HOIIyBaHHS.

IIponoHyeThCsl rpe6iHb Kosleca y BUIVIS/Li 3TMHAJIBHOTO eJIeMEHTa, HaBaHTa)KEHOI'o G0KOBOI0 CUJIOKO B3aeMOJii kojieca 3 pelikoro. OTpu-
MaHO aHaJiTUYHY 3aJIeKHICTb I BU3HAYEHHs HaIpy)KeHb 3TMHAHHSA 3aJIeXKHO Bifl TOBIIMHU rpebeHs Ta BeJIMYMHU 60KOBOI CHJIM. 3aIpo-
TIOHOBAaHO iH/leKC HeGe3IeKu, MoOyJ0BaHUI LUIIXOM HOPDMYBaHHsI €KBiBaJIEHTHUX KOHTAKTHHMX HAIlpy>KeHb Bi[HOCHO MeXi KOHTaKTHOI
BUTPUBAJIOCTI MaTepiaty kosieca. Ha OCHOBI IOeJHAHHSI KOHTAKTHOTO iHZEKCY Ta KoedillieHTa 3amacy 110 BToMi po3po06/1eH0 KOMGiHOBaHU
KpUTepiil OLiHIOBaHHS HeOe3MeKy pyHHyBaHHS I'peGeHsl.

Oco6IMBICTIO OTPUMAHUX PE3yJIbTATiB € BCTAHOBJIEHHS aHAJIITUYHOI 3aJIe)KHOCTI MDK TOBIMHOIO I'pe6eHs Ta BTOMHUMHU HaIlpy>KEHHAMU
3TMHaHHSA. BcTaHOBJIEHO, 10 3MEeHIIIeHHSI TOBIMHY I'pebeHs 3 30 10 22 MM IIPU3BOAUTD JI0 3pOCTaHHS BTOMHUX HaIpyKeHb Maibke y 1,9 pasa,
TIoGyzoBaHO KapTy HeGe3IeKH PyHHYBaHHS y KOOPAWHATAX «TOBIIMHA IpeGeHs-60KOBa CHJIa», IKa JO3BOJIsIE BU3HAYaTH 06J1acTi 6e3nevHol
Ta He6Ge3MeYHOI eKCILTyaTalii.

Ccpepa MpaKTUUHOTO BUKOPUCTAHHS OTPUMAHUX Pe3Y/IbTaTiB — 3a/Ii3HUYHUI TPAHCIIOPT.

YMOBOIO BUKOPUCTAaHHSI Pe3yJIbTaTiB JOCJI/PKEHHS € OLiHIOBaHHS TEXHIYHOI'0 CTaHY Ta IIPOrHO3yBaHH: pecypcy rpe6eHiB KoJlic pyXoMoro
CKJIaJly B yMOBax Zlii G0KOBUX HaBaHTaXXeHb B I'pe6EHEBOMY KOHTAKTI.

TIpoBezeHi JocizKeHHs CIIPUATUMYTb IiIBUIEHHIO e(DeKTUBHOCTI CUCTEMU TeXHIYHOTO 06C/IyTOBYBAaHHS KOJTICHUX T1ap 3aJ1i3HMYHOTO

TPaHCIIOPTY.
Korro4oBi cyioBa: 3a1i3HUYHUI TPAHCIIOPT, HAIIPY)KEHHSI 3TMHAHHS, KOHTAKTHA BTOMa, G0KOBA CHJIA, TOBIHA I'peOeHs.
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BUABJIEHHS HABAHTAXXEHOCTI KY30BA KPUTOT'O BATOHA, MOJAEPHI30BAHOTI'O I/ IIEPEBE3EHHS
KOHTEHMHEPIB (c. 33-39)

C. B. ITanueHko, A. O. JIoBCcbKa, A. O. Mypax’sH, €. C. [lesuneHko, B. JI. Pomax

O6’eKTOM JIOCJI/PKEHHS € IIPOLieC HABAHTAXKEHOCT Ky30Ba KPUTOTO BaroHa, MOZIepHi30BaHOTrO I1ij] IlepeBe3eHHs KoHTeliHepiB. [Tpo6iiema,
110 BUPIIIyBayach y paMKax JaHOTO JOCTi/HKeHHSs, I0JIsirae Y HeoOXiJHOCTI MigBUIIeHHS e()eKTHBHOCTI IlepeBe3eHb KOHTeHHEePiB 3aIi3HNY-
HHMM TPAHCHOPTOM. [IJIsl HOTO IIPOIOHYETHCS BUKOPMCTAHHA KPUTHX BaroHiB 3 ypaxyBaHHSM MOZI€PHi3allii iX KOHCTPyKIii. /laHa MogepHi-
3allig MoJIATae y IeMOHTaXi /jaXy Ta TIOCTAaHOBII Ha MiJIory (GiTHHIOBUX YIIOPIB [Id KpiIlJIeHHs KOHTelHepiB. JloclifikeHHs IIPOBe/IeHO Ha

MIPUKJIaZi YHIBEpPCAaJIbHOrO KPUTOrO BaroHa Mogesi 11-217. IIpoBefieHO po3paXyHOK Ha MilHiCTb Ky30Ba KDUTOT'O BArOHA IIPYA CIIPUWHATTI HUM



BepTUKAJIbHUX HaBaHTa)KEHb Bijl KOHTeMHepiB, a TAKOXK OIHOYACHO] il BEpTUKAIbHUX Ta IIOB3/JOBXKHIX HaBaHTa)KeHb. BcTaHOBJIEHO, 1110 IIpU
CIIPUIHATTI BEPTUKAIBHUX HaBaHTA)XXeHb Ky30BOM KPHUTOT'O BaroHa MaKCHMaJIbHi HAIIPy)KeHHs B Oro KOHCTPYKLIi Ha 8,3% € HIDKYUMHU 3a
pomycrumi. IIpy ofHOYaCHOMY CIIPUIAHATTI BEPTUKAJIbHUX Ta NMOB3J0BXXHIX HaBaHTa)KeHb MaKCUMaJIbHi HAaIIPY>KeHHs B Ky30Bi Ha 4% HIDKYi
3a gormycTuMi. OTpUMaHi pe3yJIbTaT PpO3paxyHKiB JJOBOAATD, 110 MIIJHICTh Ky30Ba KPUTOrO BaroHa i3 ypaxyBaHHSIM 3aIIpOIIOHOBAHOI MOZEp-
Hi3anil JOTPUMYETHCS.

OcCo6JIMBICTIO 3aITPOIIOHOBAHOI MOZIepHi3allii € Te, 110 33 HEOOXiJHOCTI KOHCTPYKIisl Ky30Ba KPUTOrO BaroHa Moxke OyTH IIOBEPHEHa 0
TI0YaTKOBOTO CTaHy.

Cdepa npakTUUHOTO BUKOPUCTAHHS OTPUMAaHMX PE3y/IbTaTiB — 3aJIi3HUUHUIT TPaHCIIOPT.

YMOBOIO BUKOPUCTaHHS Pe3Y/IbTaTiB AOCTi/PKEHHs € CUMeTPUYHEe Po3MillleHHs (iTMHIOBHX YIODiB BiJHOCHO TIOTIEPEYHOi oci Ky30Ba
KPHUTOr0 BaroHa, 1o 06yMOoBJIEHO HEOOXiIHiCTIO 3a6e311eueHHs PiBHOMIpHOI0 HaBaHTa)KeHHs 000X Bi3KiB BaroHa.

IIpoBezeHi focizpKeHHA CIPUATUMYTS MiIBUIIEHHIO eeKTUBHOCTI ITepeBe3eHb KOHTEMHEPIB 3a/1i3HUIIEI0 Ta KOHTE[IHEPHUX ITepeBe3eHb
B LIiJIOMYy.

Kiaro4oBi ciaoBa: 3a1i3HUYHUNI TPaHCIOPT, KPUTUH BaroH, MOZEepHi3allisl KOHCTPYKIii Ky30Ba, MilIHiCTb Ky30Ba, KOHTeHEpHi Iepe-
BE3EHHS.
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BUABJIEHHA BIVIMBY PO3TAIIIYBAHHA KOHCTPYKTHUBHHX BY3JIIB CYXOBAHTAXKHOT'O CYTHA HA
IIAPAMETPH JOBI'OBIYHOCTI (c. 40-49)

A. 10. JIutBuHeHko, O. B. Illeapooces, 10. O. Kazumupenko, I'. B. KoHoBa10Ba

OG6’€KTOM IOCTIPKEHHS € ITPOIIeC 3apOfKEHHSI BTOMHUX TPIIllINH y BY3JIaX CyXOBaHTAXKHOTO Cy/iHA. JIOCIIi/[PKeHHS IIPUCBIIEHO MTPo6IIeM-
HHM NUTaHHSAM 3MiHU JOBrOB{YHOCTI BY3JIiB IIEPETHHY II03/I0BXXHBOTO pe6Gpa KOPCTKOCT] JHUIIA Ta (PJIOpPY, @ TAKOXK IMEPETHHY KOHCTPYKILiit
60pTy Ta MOABIHOTO J{HA B3/JOBX AOBXXUHU CyXOBAaHTAXKHOTO CyZHA.

JocmimpxeHHs 6a3yBasocs HA BAKOPUCTAaHHI CIIPOIIEHOTO IIiIX0Ay 10 BU3HAUSHHS 30BHIIIHIX HABaHTa)KeHb, METO/y CKIHUEHHHX eJIeMeH-
TiB, JIiHiIf{HOI TiloTe3n CyMyBaHHsI BTOMHUX ITOIIKO/)KEeHb, METOZY HOMiHaJIbHOTO HAaIIPy>KeHHS.

Tlorn61eHO HAyKOBi yABJISHHS ITPO 3aKOHOMiPHOCTI 3MiHM ITapaMeTpiB JOBrOTEPMiHOBOTO PO3IOAITY HaBaHTA)XXEHHS HA KOHCTPYKTHBHI
BY3JIM 3 IOBXKMHOIO CYXOBaHT@)XHOT'O Cy/iHAa. B po3paxyHKax 3a KpuTepiil 6y/10 MpUIHATO apaMeTp MaciuTaby posmnogity. [ljis Byssia mepe-
THHY II03/J0BXXHBOTO peGpa KOPCTKOCTi AHUINA Ta ¢UIopy IapaMeTp mMacurraby po3moiay 30iIbIIyBaBCs IIPY ITEPEXOA BiJ| cepeiHIiX BifcikiB
CyZHa JJ0 HOCOBOT'O Ha 5% /ISl PO3PAaXyHKOBOTO CTaHY «CyAHO y IIOBHOMY BaHTaXXi» Ta OyB HE3MiHHUM IS PO3PaXyHKOBOI'O CTaHY «CYZHO B
6aacti». JI1s By3/1a mepeTUHy KOHCTPYKIiii HUIA Ta MINAaHTOyTy Iiei mapaMeTp 3pocTaB Ha 11-12% /1 pO3paXyHKOBOTO CTaHy «CYJHO Y
TIOBHOMY BaHTaXci» Ta Ha 11,8-13,7% /11 po3paxyHKOBOTIO CTaHy “CyAHO B 6ajacTi”.

BcTaHOBJIEHO, 1110 JOBrOBiYHICTh 060X BY3/IiB 3MEHIIYETHCA BiJ] Cepe/JHbOI YaCTMHU KOPITYCy /10 HOCOBOI HACTYIIHUM YMHOM: By3Ja Iepe-
THHY [T03/I0BXXHBOT0 pebpa )KOPCTKOCTI AHUINA Ta (JI0py — Ha 21%; By3Jia IepeTHHY IIIAHTOYTY i3 MOoABItHUM ZHOM — Ha 42%.

OTpuMaHi pe3y/IbTaT! IOSICHIOIOTHCS BU3HAYAJIBHUM BILIMBOM MiCIIeBHX HaBaHTa)XKEHb y HOCOBIlf YacTHHI cygHa. BoHM MOXyTb GyTH 3a-
CTOCOBaHi y cdepi cyfHOOyAYBaHHS Ta CyJHOPEMOHTY IIPY IIPOEKTYBaHHI KOHCTPYKIiH CyXOBaHTXKHUX CyJleH Ta IIPY IJIAHYBaHHI iHCIeKIiii
CTaHy KOPIIyCY.

Kiro4oBi coBa: KOpITyC Cy/iHa, METO/I, CKiHU€HHUX €JIEMEHTIB, HABAHTAXKEHHs, PO3Max HaIpy>KeHb, BTOMHE ITOLIKO/KEHHS.
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BHUABJIEHHA BIUIUBY KOHCTPYKTUBHHX 1 EKCIUIVATAIIIMHUX ITAPAMETPIB HA XAPAKTEPUCTHUKHU
TIAPOCTATUYHOTO IMIJUIUITHUKA CATEJITIB ABIAIIIMTHOI'O PEAYKTOPA (c. 50-57)

B. I. Haziu

OG6’€KTOM AOCTI/PKEHHS € TiZIpoCTaTOAWHAMIYHI IpOIeCH B TifpOCTaTOAMHAMIYHOMY MiAUIMITHUKY CaTeJiTiB aBiamiifHOTo pegykTopa
TYpOOTrBMHTOBOI'O JIBUTYHA. BupillyBanace po6sieMa BILIMBY KOHCTPYKTHBHUX ITapaMeTpiB 6araToKaMepHOTOo IiZpoCTaTUYHOTrO MiIIMITHUKA
Ha 0ro OCHOBHi XapaKTepPUCTUKU 3 YpaXyBaHHSIM TUCKY poO0UOi PifUHU i AiaMeTpy *KUKJIepa Ha BXOZI B Hecydi kKaMepH. SIK OCHOBHI xapax-
TepUCTHUKY PO3IVISAAINCH HeCy4a 3/JaTHICTh, BUTPATH po6O0YO0l PifIHY i BTpaTH MOTY)KHOCT] Ha TepTsi. B OCHOBi BU3HaueHHS ITepepaxoBaHUX
XapaKTepPUCTUK Oysia (DYHKIis pO3MOALTY THCKY B Inapi po6o4oi pifuHu.

JocmimpKyBaBcs BIUIUB THCKy po0090i PiZiTH i /iilaMeTpa XHKJIepa Ha BXOZ1 B HeCydi KaMepy Ha OCHOBHI XapaKTepHCTHKH Ti[poCTaTo -
HaMi4HOTO MiJIIMITHMKA caTeJliTa aBialliiiHoro pegykTopa.

BcTaHOBJIEHO, 1[0 HEOOXiZiHA HeCyda 37aTHICTh AJIsE 00paHOoi KOHCTPYKIi i MpUIHATHX po3MipiB TipocTaToAMHAMIYHOTO MiAIIMITHUKA
3a6e31evyeThCs IIPU BEJIMYMHI THCKY Ha BXOJi B Hecy4i Kamepu Ipu6au3Ho npu 3 MITa. BesmanHa Hecydoi 3gaTHOCTI mpu THUCKY 3 MIla
ckajae 5438 H. Burpara po6ouoi piluHK NpU TaKOMY TUCKY He mepesuinye 0,0011 m3/c, a6o 1,1 ji/c. CyMapHi BTpaTH MOTYXHOCTI Ha TEPTS
i IpoKavYyBaHHS CKJIAAAl0Th IPUOIN3HO 6 KBT. IIpy moTy>KHOCTI iBUTYHA 1876 KBT BTpaTH MOTY)XHOCTI Ha 4 CaTeJIITHUX Ii/JIINITHUKAX CKJIa-
JIAI0Th TIPUOIN3HO 1,28% BiJ| 3arabHOI IOTYXKHOCTI IBUTYHA.

HagezieHi pe3y/bTaTi OTPUMaHi IIpH JiiaMeTpi )KUKJIepa Ha BXOZi B Hecydi kamepu 2,5 MM. Takuit fiiamMeTp *KuKjIepa 03BoJIse 3a6e3edn-
TU Haf[iliHy po6OTY rifpocTaToAMHAMIYHOrO MiAIIMITHUKA Ha Pi3HUX peXUMax Horo po6oTH.

OTpuMaHi pe3yJIbTaTy MTOKa3yIoTh, 110 MiJ00POM KOHCTPYKTHBHUX i eKCILTyaTallillHUX apaMeTpiB, TiipocTaToAMHAMIYHUHN MiAITHUITHUK
3a6e31edye HeOOXiIHy HeCydy 3/JaTHICTb OIIOp CaTeJITiB aBiallifHUX peyKTopiB. BTpaT MOTY)>XHOCTI Bi/i BAKOPUCTaHHS TiIPOCTATOYHMX TTiJ-
LIMITHUKIB B caTesiiTax aBialiiiHOro pefyKropa MpaKTHYHO He BIUIMBAIOTh Ha 3aTajIbHY IOTYXXHICTh TypOOTBUHTOBOTIO /IBUT'YHA.

KurrouoBi coBa: ornopa, catesiiTy, aBialjiifHuil peykTop, Hecyda Kamepa, )XHUKJIep, TUCK, poboya pifnHa.
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BU3HAUYEHHS BILIMBY KYTA BUTHHY B L-OBPABHOMY KAHAJII HA HECTUCJIMBUM B'SI3KHUI ITOTIK
(c. 58-70)

Almas Temirbekov, Zhadra Zhaksylykova, Bekdaulet Khudaibergen, Nurlan Temirbekov

O6>eKTOM ZOCJTiZPKEHHS € CTallioHapHA ABOBUMIipHA Teuisi HECTUCIMBOI B>I3KOI PifjHU B L-TIOi6HMX KaHaIaxX 3 PisHUMH KyTaMH II0BO-
poty. IIpo6siema, 110 pO3B’SI3yEThCS, ITOJIATAE Y BU3HAUYEHH] TOTO, SIK KyT IIOBOPOTY BIUIMBAE HA CTPYKTYpPY Tedil Ta rifipassiiuHi Brparu. ITopis-
HIOIOTBHCSI /IBi reoMeTpil: KaHasIu 3 MOBOpoTaMHU 45° i 90°. Po3paxyHKU BUKOHAHO A5l Re = 500, 1000 i 2000. Teuist OHUCYeTHCS CTallioHAPHUMU
piBHssHHsIME Hap’e-CToKca, 5IKi pO3B’sI3aHO METO/IOM CKiHUeHHUX eJleMeHTiB. [l HemiHiitHOi crcTeMu BUKOpucTaHO Metof, HeiotoHa. ITo-
PiBHSIHHSI BUKOHAHO 3a OJHAKOBUX I'PAHUYHMX YMOB i TapaMeTpiB po3paxyHKy.

PesysibTaTé MpoaHaIi30BaHO 3a MOJISIMU IIBUJIKOCT] ¥ THCKY, po3MofiaMu (PyHKILT Tedii, mepernajoM THCKY, KoeiieHToM rifpaBiiqHux
BTpar i unciaoM Eiinepa. Po3paxyHky Iokas3ajy, 110 I0BOPOT 90° CIpUYMHSE CUIBHIIY 3MiHy Tedil ITicjsd KyTa, Hibk TOBOPOT 45°. ¥V KaHaJli 3
KyToM 90° HaIpsiM pyXy 3MiHIO€ThCS pi3Kile. ToMy ImoJie IIBHIKOCTI 32 TIOBOPOTOM € 6is1bl lepopMOBaHUM, TPalieHTH GisIblll, @ 30HU peLup-
KYJ/ISILT CTalOTh TIOMITHIIIMMM 3i 3pocTaHHAM Re. ¥V kaHaJIi 3 KyToM 45° IOBOPOT € IJIAaBHILIIMM, TOMY I10JIsI INBUAKOCTI ¥ TUCKY 3MiHIOIOTBCS
peryJsipHinie.

IHTerpaysbHi XapaKTepUCTUKY MiATBEP/DKYIOTH Leli pe3ysibTar. i BCiX po3mIssHyTHX Re moBopot 90° fae GinbIunii epemnas TUCKY, HiX
moBopoT 45°. KoedirieHt Brpar i yncso Eiiyiepa 3MiHIOIOThCs 3 Re, aje reomeTpist 90° 3aTUIIA€THCS MEHII CITPUSATIUBOIO. Lle TIOSICHIOEThCST
CHJIBHIIIO0 IIepeOyI0BOI0 Tedil, BUKJIMKAHOIO Pi3KilIM TOBOPOTOM. OCOBIMBICTIO pe3y/IbTaTiB € Te, 1110 BIUTMB KyTa ITOBOPOTY ITIOKA3aHO SIK 33
TIOJISIMU, TaK i 32 MOKa3HUKaMH BTPAT THCKY. Lle Z03BOIMIIO TIPSIMO BU3HAYNTH BILIUB KyTa ITIOBOPOTY. Pe3ysibraTt MOXKyTh GyTH BUKOPHCTaHI
i/l 4ac IMPOeKTyBaHH: MOBITPOBO/AIB, OX0JIOKYBAJIbHUX KaHAJIB i TPyGOIIPOBOAIB, KOJIM NOTPiGHO 3MEHIIUTH BTPATH TUCKY B KPUBOIHIMHUX
JITSTHKAX.

KorrouoBi ciioBa: B’si3ka Teuist, L-mofi6HUI kaHas, HeCcTUCAUBI piBHsIHHS Hap’e-CTOKCa, METOZ, CKiIHYEHHUX €JIEMEHTIB.
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PO3POBKA OBYMCJIIOBAJIbBHO EPFEKTHMBHOI'O METOAY A0 PO3B>A3AHHA ITPAMMX TA OBEPHEHHX
AEPOJUHAMIYHHX 3AAY ¥V TYPBOMAIITUHAX® (c. 71-82)

B. II. Cy660ToBuy, O. I0. I0aiH, A. I. Ba6aes, B. C. BapanHik, O. II. ABfieeBa

O6’eKTOM JOCJTiZPKEHHS € aepOoANHAMIUH] ITPoIleCy B MXKJIONIATKOBUX, OCHOBHX KiJIbIIeBUX Ta PafliaibHO-0ChOBUX KaHaJIaX TypOOMAaIINH.
TIpo6yiema, sika BHpilyBasach, IOJISTae y HEOOXiAHOCTI MiZBHUINEHHS OOYMCIIOBAIbHOI e()eKTUBHOCTI pO3B’sI3aHHS NPSIMUX i 0O€pPHEHUX
aepoMHAMIUHUX 33/1a4 IiJ] yac aHali3y Ta MPOEKTYBaHHS IIPOTOYHUX YaCTUH TypOOMAIIMH. 3aIIPOIIOHOBAHO OGUMCIIIOBAILHO e(heKTUBHUI
MeTO/], PO3B’sI3aHHS NMPSAMHUX i 06epHEHNX aepOANHAMITHIX 3374, SIKUH 3a6e31edye MPUHHATHY /IS iHKeHepHOI IMPaKTUKN TOYHICTh 3a CyT-
TEBO MEHIIMX 0GYUCIIIOBAIBHUX BUTPAT IOPiBHAHO 3 Tpaauniiinumu CFD-migxogamu. Pe3ysbTaTil MOJISATal0Th y po3po06sIeHH] eINHOTO Ma-
TeMaTUIHOTO (pOpPMY/IIOBAaHHSI Ha OCHOBI piBHSIHD Eisiepa A1t CTUCIMBOI pifUHM, 3alIiCaHUX Yepe3 GYHKIIiI0 Tedil. 3armporioHOBaHUIT METOZ,
JI03BOJISIE PO3IVIS/IATH ITPsIMi Ta 0GepHEeHi 3a/ja4ui B MeXXax CITIJIbHOI MaTeMaTU4IHOI CTpyKTypu. CrcTeMa piBHSIHB 3BeZieHa 10 OfHOTO ArdepeH-
LiaJIbHOTO PiBHSIHHS Ta HAGopy areGpaluHUX CHiBBiJHOLIEHD, a VI00AIbHA 33/iaua Tedii IeKOMIIOHYEThCS Ha CyKYITHICTh He3aJIeKHUX 33714
JIUIsl OKpeMHUX TIOTIepedHHX IepepisiB. OOGepHeHa 3afada chopMyIboBaHa SIK 3a/a4a HETiHIHHOI ONTHMI3allii Ha OCHOBI YMOBH Y3TO[PKE€HHS
MacoBOI BUTPATH, OTPUMAHOI 3 PiBHSHHS eHeprii. SMeHIIeHHsl 004MCI/II0BAJIBHOI CKJIA[HOCT] JOCATAEThCS 3aB/SKA BUKOPUCTAHHIO (DYHKIIT
Teyii Ta AEKOMITO3UILil po3paxyHKOBOI 061acTi. MeToz MoeHye MOXKJIMBOCTI IIPSIMOTO aHaJTi3y Ta BiTHOBJIEHHSI T€OMETPii IPOTOYHOTO KaHATY
3a 33/JaHUMU aepPOANHAMIYHIMHY XapaKTepUCTUKaMH. Beprdikarlist 3a eKcrieprMeHTaTbHIMHY JJAHUMU Ta pe3y/IbTaTaMH IPSIMUX PO3PaxyHKiB
ToKa3aja o0py y3rofKeHiCTh pO3IOALIIB IIBUAKOCTEH i BifHOBJIEHOI reoMeTpil; MaKCUMaJsIbHIi BiZiXWIeHHs He nepeBuIyBaiu 0,3%. Cdeporo
TIPaKTUIHOTO BUKOPUCTaHHS OTPUMAHUX PE3y/IbTATIB € IIOTIepeAHEe IIPOEKTYBAHHS, TapaMeTpUIHA ONTHUMI3aIlis Ta o6epHeHe TPOEKTYBaHH
MIPOTOYHUX YaCTUH TYpOOMAIIIVH.

KorrouoBi ciioBa: o6epHeHa 3aja4a, GpyHKILis Teuil, piBHsAHHS Efiziepa, KBa3iTpuBUMipHA Teuis, IpOTOYHA YaCTHHA, aepOAUHAMIUHE TIPO-
€KTyBaHHS.



