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The paper presents the results of the study of the pro-
posed type of variable profile piles. The proposed type of piles
is reinforced concrete driven piles segmented in length. Each
subsequent section has a radial displacement along the axis of
symmetry relative to the previous section. The positive effect of
the performance of the proposed pile is to change the nature of the
lateral contact of the pile with the soil, and to increase the drag
of the soil. The conducted research is aimed at solving the prob-
lem related to the relatively low bearing capacity of traditional
square section piles. The research was carried out by the method
of model tests of piles on a test bench (tray) at a scale of 1:10.
The tests were performed for variant pile types in comparison
with a standard square section prismatic pile. The adopted di-
mensions of the pile model allow the use of this tray without the
influence of its boundary conditions on the stress-strain state of
the soil. A total of 42 tests were performed, 3 tests for each type
of piles compared. Evaluation of pile bearing capacity was per-
formed by static loading of pile models with vertical indentation
load until failure. According to the results of the investigations,
the resistance values of the compared pile types in the soil were
obtained, as well as the dependence of bearing capacity changes
on the section dimensions and on the rotation angle. According
to the results, the optimal pile solution was selected. The bear-
ing capacity of the proposed optimal pile solution exceeds the
bearing capacity of the standard driven pile by 22 %. The results
obtained allow us to conclude about the influence of the techno-
logical solution of the proposed pile type on its serviceability in
soil conditions.
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This paper investigates the method of vibrating wave swabbing,
which is used to stimulate the flow of liquid to the well.

This method is known to generate mechanical waves in the soil
that open microcracks and pores, increasing the flow of hydrocarbons.
A carbonate reservoir with low permeability, which is quite com-
mon in the oil and gas industry, was considered as the study object.
Therefore, the object of research was carbonate low-permeability
reservoirs. After all, their low permeability makes the extraction of
oil and gas from them a difficult task.

As a result of processing, it was established that increasing the
amplitude of pressure fluctuations contributes to increasing the
efficiency of the vibration wave action, as the permeability of the
reservoir increases more intensively, which was confirmed by the
coefficient of determination, which was R?=0.92. And an increase
in the frequency of oscillations, on the contrary, reduces it, because
the depth of the effective zone of vibrational action decreases; in this
case, the coefficient of determination was R2=0.81.

To study the effect, a laboratory setup was designed that
included a plunger device that generated fluid perturbations in
a conditional borehole. The resulting elastic waves were measured
by a manual contact vibrometer.

Vibrating wave swabbing is a promising method for intensifying
hydrocarbon production.

The influence under investigation could be implemented in
oil and gas fields with carbonate low-permeability reservoirs. This
would lead to an increase in fluid production and improved efficiency
of the oil and gas industry.

Keywords: vibrating wave swabbing, low-permeability reser-
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The object of this study is the grinding process in a tumbling
mill when the mechanism of destruction by abrasion is implemented,
which is caused by the mechanism of shear loading. The abrasive ef-
fect due to the impulse interaction during the mutual chaotic move-
ment of granular particles in the shear layer of loading, characterized
by the granular temperature, is taken into account.

The task solved was determining the parameters of the shear
interaction, which is caused by the difficulties of modeling and com-
plexity of the hardware analysis of behavior of the internal loading
in the mill.



A mathematical model was built based on data visualization for
the abrasion grinding mechanism.

The power of the shear interaction forces was taken as an analog
of the grinding performance. The initial shear characteristic was
considered to be the average value of the shear velocity gradient in
the central averaged normal section of the shear layer. The impact
on productivity of the granular temperature and mass fraction of the
shear layer and loading turnover was taken into account.

The effect of rotation speed on performance was evaluated by
experimental modeling at a chamber filling degree of 0.45 and a re-
lative particle size of 0.0104. The maximum value of the energy and
productivity of grinding by abrasion was established at the relative
speed of rotation y,=0.55-0.6.

The results have made it possible to establish a rational speed
when grinding by abrasion, y,=0.5-0.6. This value is smaller in
comparison with grinding by crushing y,=0.55-0.65 and break-
ing We=0.75-0.9. The established effect is explained by the detected
activation of the chaotic quasi-thermodynamic movement of par-
ticles of the shear layer at slow rotation.

The model built makes it possible to predict rational techno-
logical parameters of the energy-saving process of fine grinding in
a tumbling mill by abrasion.

Keywords: tumbling mill, intra-chamber loading, grinding by
abrasion, granular temperature, grinding performance.
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The object of research is technological processes, seeds of indus-
trial hemp, and working bodies of the dehuller.

A centrifugal-type device for crushing hemp seeds with a closed
sector-type working body has been designed. Owing to this, the task
related to seed dehulling was solved with a high level of efficiency in
separating the seed coat from the kernel.

The rational parameters for the dehuller have been substantia-
ted: the diameter of the impeller is 162 mm, the gap between the
impeller and the seed repelling panel is 80 mm, the frequency of
rotation of the impeller is 2000 min~'. It was established that with
the specified parameters and moisture content of the seeds within
the limits of conditional (12.0—-13.0 %), it is advisable to carry out
dehulling process without preliminary separation of the seeds into
fractions by width.

It was established that an increase in seed size leads to a cor-
responding increase in the weight share of seed kernels. About
58.2 % of the main mass of seeds is the average fraction with a width
of 2.5 to 3.0 mm.

It was found that reducing the diameter of the impeller (from
236 mm to 162 mm) at a seed moisture content of 8.8 % improved
the efficiency of dehulling. At a rotation frequency of the impeller
of 2000 min~!, the highest total number of intact and destroyed
kernels (23.23-29.33 %) was achieved for the two studied moistures.
With an increase in seed moisture content from 8.8 % to 12.0 %, the
number of dehulled kernels in the hempseed cake increased.

Tt was noted that for seeds with a moisture content of 8.8 %,
an increase in the gap led to a decrease in the dehulling efficiency
for each of the three investigated seed fractions. The total number
of dehulled kernels under such conditions decreased by 2.4-6.8 %
and amounted to 16.4-26.9 %. For seeds with a moisture content of
12.0 %, an increase in the gap, on the contrary, increased the dehull-
ing efficiency for each of the three investigated seed fractions. The
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total number of dehulled kernels for seeds of marked moisture in-
creased within the range of 1.4-3.6 % and amounted to 27.4-31.0 %.

Keywords: hemp, seed, seed kernel, separation, separation,

cleaning, rotation frequency, centrifugal dehuller.
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The use of methanol as a fuel for aircraft and stationary gas
turbine engines (GTE) is a priority direction in engine building.
It is well known that when modeling the GTE performances using
first-level mathematical models, there is an error in calculating spe-
cific fuel consumption, which is caused by the simplified description
of the GTE combustor working process. The object of the study is
the working process in the GTE combustor fueling on methanol.
The peculiarity of the developed mathematical model of the working

process of the GTE combustor is the use of enthalpy dependencies
on temperature, pressure, and mixture composition. Enthalpy de-
pendencies in this form implicitly account for the effect of thermal
dissociation and allow for the correct formulation of the equivalent
combustion reaction path. For two components (H,O and CO»),
accounting for pressure leads to the fact that at standard tempera-
ture and partial pressures exceeding the saturation pressure, these
components exist in a liquid state. This situation, with a constant
enthalpy increment in the equivalent process of heating the combus-
tion products from the standard temperature to the temperature at
the end of adiabatic heat supply, decreases this temperature.

Clarification of the temperature at the combustor outlet leads
to changes in all calculated combustor performances, including the
combustor fuel air ratio. The calculation results of the fuel air ratio
are compared with known experimental data of the General Electric
CF6-80A engine combustor (USA). The average calculation error
of the fuel air ratio does not exceed 4 %. The developed model can
be implemented in existing and developing mathematical models of
gas turbine engines for temperatures at the end of the combustion
process below 2,600 K.

Keywords: fuel air ratio, combustor, methanol, enthalpy, mathe-
matical model of the combustor.
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Pavement overload has become a significant concern in Indone-
sia due to its damaging effects on the pavement system, where most
roads use flexible pavements. Meanwhile, overloading is also typical
in other developing countries, causing everything from damage to
accidents to the detriment of road users and operators. The current
problem is that there is no definite knowledge of handling these
overloaded vehicles, which has adverse effects. Therefore, this study
aims to reveal the impact of losses caused by overloaded vehicles on
flexible pavement.

This research uses vehicle traffic load data to examine actual
conditions in the field, which are converted to axle load values
for each vehicle and used to determine pavement condition using
the truck factor approach, mechanistic-empirical design, pavement
smoothness level, and the impact of overloading due to fuel con-
sumption by vehicles on flexible pavement.

The results show that overloaded vehicles harm the flexible
pavement. The increase in truck factor values for all vehicles in
overloaded vehicles beyond the maximum allowable load results
in more damage to the flexible pavement with an increase in truck
factor values up to 83 %. The effect of overloading can be mitigated
by increasing the thickness of the asphalt layer and the modulus of
asphalt, so it is essential to pay attention to the quality of asphalt
in anticipation of this overloading. To anticipate the overload phe-
nomenon, it was found that the thickness of the asphalt overlay in
the range of 170-205 mm could mitigate this detrimental effect.

In addition, overloading affects the flexible pavement roughness and
vehicle fuel consumption. Increased roughness and fuel consumption
will increase road maintenance costs and affect driving comfort and
safety. In addition, excessive fuel consumption can pollute the sur-
rounding environment.

Keywords: flexible pavement, mechanistic-empirical pavement
design, overloading, truck factor, excess fuel consumption.
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The object of this study is the cross-country ability of four-wheel
drive vehicles under off-road conditions.

Based on the results of analysis of known studies, it was de-
termined that the procedures of experimental assessment of the
load-bearing capacity of bearing surfaces (BS), based on the use
of the cone index, are used in NATO member countries. They take
into account the characteristics of the surface of the theater of ope-
rations and make it possible to determine the approximate speeds
of all-wheel drive vehicles with the help of standardized computer
software. In the procedures for assessing the load-bearing capacity of
BSs, which use the soil deformation module E, there is no possibility
for calculating the speed of the car with known axle loads. In addi-
tion, they provide for the determination of a number of parameters
of the bearing surface, such as the coefficient of adhesion, the angle
of internal friction in the soil, and the shear modulus during the for-
mation of a track. This makes them much more difficult compared to
the procedures used by NATO.

Therefore, the problem that is solved in this work is to improve
the methodology for assessing the reference cross-country ability of
four-wheel drive vehicles.

Based on the results of scientific research, motion modeling was
carried out in the MATLAB Simulink environment to determine pa-
rameters of reference cross-country ability of four-wheel drive vehicles.

In order to determine the cross-country ability of samples of
wheeled military vehicles (WMV) based on the indicator of the
maximum pressure value (mean measure pressure — MMP), the
conducted experimental studies were analyzed. They showed a dif-
ference in the speed modes of vehicles of the same gross weight but
different layout schemes, within 11-12 %. Therefore, the methodo-
logy for assessing the cross-country ability based on MMP has been
improved to take into account the features of the layout of WMV
samples. Specifically, taking into account the different values of loads
on the front axle of vehicles with hoodless and hood layouts at the
same gross weight.

In general, the improved procedure makes it possible to give

a quantitative assessment of the movement mobility of WMV sam-
ples with various layout schemes and an assessment of their potential
cross-country ability on the basis of the proposed refinement of
MMP calculation.

Keywords: bearing capacity of the soil, motion simulation,
reference car cross-country ability, determination of the cone index,
cross-country ability assessment according to MMP.
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This work reports the development of inline inspection (ILI)
methodology to enhance the pigging activity for the dented pipe-
line, facilitate the pigging process to prevent Pipeline Inspection
Gauge (PIG) from getting stuck and improve the safety passage
for buckled pipelines. The recent report unveils the condition of
the UNPIGGABLE pipelines, which reduce the inner diameter of
pipelines to 257.51 mm, equivalent to 27.58 % of the initial diameter
and restricts the pigging activity. In this report, the pull-through
test coupled with the collapsibility test was conducted. The success
of the test above allows the ILI equipment based on the magnetic
flux leakage (MFL) technique to record the internal and external
wall loss inwardly and geometric defect on diameter of the pipelines.
The prepared artificial dented pipeline was made before it underwent
several tests. Based on the pull-through test, the maximum force of
27000 N is more significant than the pipeline operating pressure to
enable the MFL tool to pass through the pipelines despite exhibiting
the geometry anomaly. Compressing the opposite magnetic yoke
of the collapsibility test is critical, showing that the ILT MFL tool
reaches its maximum compression of 242 mm. The value is lower
than the minimum internal diameter of 257 mm. The ILI results
show that the highest metal loss was achieved at 73 % at 15504 m at
the bottom of the inspected pipelines. At the same time, the dented
area reduces to more than 6 % of the pipelines’ nominal outer diam-
eter and imposes the pipe’s integrity status to red. The distinctive
result of the research can be used to model the future unprecedented
pigging process when buckles appear in pipelines.

Keywords: pipeline integrity management, inline inspection,
internal and external corrosion, pull-through test, collapsibility test,
asset integrity, pipeline dent.
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OIITHKA HECYYOI 3TATHOCTI MMAJIb 3SMIHHOTO TPOMLIIO ¥ TPYHTI 3 BUKOPUCTAHHAM MOJIEJIbHUX
BUIIPOBYBAHb CTATUYHUM HABAHTAYKEHHAM HA BUIIPOBYBAJIbBHOMY OBJIATHAHHI (c. 6-13)

Rauan Lukpanov, Serik Yenkebaev, Zhibek Zhantlessova, Duman Dyussembinov, Aliya Altynbekova, Ruslan Rahimov

V¥ pobori nipezicTaBiieni pe3yasTaT AOCTIZKEHHsT 3aPOMOHOBAHOTO THITY Majlb 3MIHHOTO TPOMII0. 3alpOIOHOBAHUI THII TIaJlb SBJISIE
co00I0 CerMeHToBaHi 3a 0BKUHOIO 3a1i306eTon I 3a6uBHI nasi. Kojkia HacTynHa cexiiis Mae pajiiaibHe 3MIllleHHs 3a BicCio cuMeTpii Bij-
HOCHO moniepe/iHboi cekiii. [To3uTuBHMI edeKT Bi/f BUKOPHCTAHHS 3aIIPONIOHOBAHOI MaJI MOJISITAE Y 3MiHI XapakTepy Oi4HOr0 KOHTAKTY MaJti
3 TPYHTOM Ta 36ij1bIneHHi onopy rpyHTy. [IpoBeieni ocaipKeH s ClpsMOBaHi Ha BUPIIIEHHs TIPOOJIEMH, TTOB’sI3aHOT 3 BIIHOCHO HU3BKOIO HECy-
YOO 3/IATHICTIO TPAAUIIIHUX MaJIb KBAAPATHOTO MepeTuHy. J[0C/iIKeHHS TIPOBOIIOCS METOIOM MOJIEJbHUX BUTIPOOYBAHb MaJlb HA BUIIPOOY-
BasibHOMY cTerjti (1oTKy) y Macitabi 1:10. Bunpobysamtst BAKOHYBAIUCH JJIs PI3HUX TUIIIB T1aJlb MOPIBHSHO 31 CTAHAAPTHOIO TPU3MATHYHOTO
MaJIero KBaAPaTHOro repetuHy. [IpuiiHsaTi po3Mipu MozedIi iasl 103BOISI0Th BUKOPUCTOBYBATH JAHUI JIOTOK 6€3 BIUIMBY TPAHUYHUX YMOB Ha
HarnpysKeHo-1epOPMOBAHUIT CTAH TPYHTY. YChOro MPoBeieHo 42 BUmpoOyBaHHs, 110 3 BUNPOOYBAHHS /ISl KOKHOTO TUITY MOPIBHIOBAHKUX TTAJTb.
Orinka Hecy4oi 37[aTHOCTI MaJIb IIPOBONIIACS IIISIXOM CTaTHYHOTO HAaBAHTAKEHHS MOJIeJIel TTajlh BePTHKAJIBHIM B/IABJIIOIOUMM HaBaHTAKEH-
HSIM JIO PYHHYBaHHsL. 3a pe3yJibraTaM1 JIOCJI/KeHb OTPUMaHi 3HAY€HHsI O1IOPY HOPIBHIOBAHUX TUIIIB IaJIb Y TPYHTI, & TAKOK 3aJI€KHICTb 3MIHI
HeCy4ol 3/IaTHOCTI BiJl PO3MIPIB TlepeTHHY i KyTa HOBOPOTY. 3TiIHO 3 pesyJ/ibrataMu GyJ10 o6pano onTuMasbie pirnenns najii. Hecyua spatHicTs
3aIIPOIIOHOBAHOTO ONTHMAJBHOTO PIIlEHHs TIaJi NEePEBUIILYE HeCydy 3/aTHICTh CTAHAAPTHOI 3a0uBHOI asi Ha 22 %. OTpumani pesyJbraTu
JI03BOJISTIOTH 3POOHTH BUCHOBOK TIPO BIUIMB TEXHOJIOTIYHOTO PIlIeHHST 3aIIPOIOHOBAHOTO TUITY TaJIi Ha Ii TTpanes3aaTHiCTh Y TPYHTOBIX YMOBaX.

KiouoBi ciioBa: MojIe/IbHI BUIIPOOYBaHHs, Masi 3MiHHOTO TIpodiitio, 3a01BHI 11aji, BUIPOOYBaHHS CTATUYHUM HaBaHTaKEHHSIM, Hecyda
3/IaTHICTb.
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BU3HAYEHHS /IIi BIBPOXBUJIbOBOTI'O CBABYBAHHS HA IIPOIIECU ®YHKIIIOBAHHA KAPBOHATHUX
HU3bKOIIPOHUKHUX KOJIEKTOPIB (c. 14-20)

B. II. PyGean, B. B. PyGeas, T. O. Cypsxkko, C. B. TomoBchkuit

Jloci Ky EThCsT METO/I BIGPOXBUIBOBOTO CBabYBAHHS, IKUI BUKOPUCTOBYETHCS VIS CTUMYJISIIIT IPUIIBY PIZANHE /[0 CBEP/IOBUHH.

SIK BIZIOMO, METOJL TIOJISATAE B TOMY, 1100 CTBOPIOBATH MEXaHiuHi XBUJI B IPYHTI, 1110 PO3KPUBAIOTH MIKPOTPIIIMHHU Ta TIOPH, 301IbITY 04N
[P [[bOMY [PHUILUINB BYIJIEBOMAHIB. B siKoCTi 00’€KTY pPO3TuIsiaBcst KapOOHATHUN KOJEKTODP 3 HU3BKOK MPOHUKHICTIO, SIKUil JI0CUTH YacTo
3ycTpivaeThest B HATOTa30Biil MpoMHUCIOBOCTI. ToMy 00'€KTOM HOCTiKEHHsT € KapOOHATHI HU3bKONPOHUKHI KOJIEKTOPU. AKe TX HU3bKa
MIPOHUKHICTH POOGUTH BUIOOYTOK HADTH Ta Ta3y 3 HUX CKJIQIHIM 3aBIaHHSIM.

B pesyasrati 06po6Ku Gys10 BCTAHOBJIEHO, O 30LIBIIEHHS aMILIITYIN KOJIMBAaHb TUCKY CIPHSE MiABUIICHHIO e(hEKTUBHOCTI BIGPOXBU-
JIbOBOI [, TaK K TPOHUKHICTb KOJEKTOPA 3POCTAE IHTEHCHUBHIIIE, IO i MiATBEPAUIOCT KoedilliEHTOM /leTepMiHallii K CKIaB R%=0,92.
A 30i/IblIIeHHST YaCTOTH KOJIMBAaHb HABIAKU 3HUKYE, 6O 3MEHIIYEThCst InbrHa eeKTUBHOI 30HM BIOPOXBUIBOBOIL /i, i B IIbOMY BUITAAKY
KoediIienT neTepminarii ckras R*=0,81.

Jlnst ocnikerHst BILMBY Oysia po3pobiieHa 1abopaTopHa YCTAHOBKA, sIKa BKJOYAIA TIPUCTPIi-TIYHKED, SIKUI reHepyBaB 30ypeHHs
piHu B yMOBHi#1 cBeptoBuHi. TIpysKHi XBHJI, 110 YTBOPUIIKCST, BAMIPIOBAJINCSI PYYHUM KOHTAKTHUM BiGPOMETPOM.

BibpoxBuiboBe cBabyBaHHS € TePCIEeKTHBHUM METOAOM JUIst iHTeHcudikalii BUI0OyTKY BYTJIeBOIHIB.

Bruus, 1o 10CHKy€Thes MOKe Oy TH BIIPOBAJIKEHO HA HAPTOBKX Ta TA30BUX POAOBUIIAX 3 KAPOOHATHUME HU3bKOIPOHUKHUMU KOJIEK-
Topamu. Ile npusBese 10 36ibienHst BUAOOYTKY (GIIioiay Ta miaBuieHts eeKTUBHOCTI po6oTH HahTOTa30BUA00YBHOI TaIy3i.

KimouoBi cioBa: BiGPOXBUIIbOBE CBAOYBaHHS, HU3bKOMPOHUKHUN KOJIEKTOD, 361/IbIIIEHHS TIPOHUKHOCTI, aMIUITy/a KOJUBAHb THCKY,
inTencndikaris.
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PO3POBKA MOJIEJI MEXAHI3MY IIOIPIBHEHHSI CTUPAHHSIM B BA
BI3YAJIIBAII JAHUX (c. 21-33)

I0. B. Haymenko, K. 1O. [leiineka, C. B. JKaGuuk

AHHOMY MJIMHI HA OCHOBI

O0’eKTOM JIOCIIIZKEHHS € POTIeC TOAPIGHEHHS B GapabaHHOMY MJIMHI TP peasizallii MexaHi3My PyiHYBaHHSI CTUPAHHSIM, SKMH CIIPH-
YITHEHO MeXaHi3MOM HaBaHTa’KeHHsI 3CyBaHHAM. BpaxoBano cTmpaiouy /ilo BHACTIIOK iMITyJIbCHOI B3a€EMOJIii TIPN B3aEMHOMY XaOTHUYHOMY
repeMillleHHI 3¢PHUCTUX YaCTHHOK Y 3CYBHOMY IlIapi 3aBaHTaKEHHS, 1110 XapaKTePH3YEThCsI TPAHYJ/ISIPHOIO TeMIIePaTypolo.

Bupirmysasach mpobseMa BU3HAYEHHS TAPAMETPIB 3CYBHOI B3aEMO/IIi, SIKY BUKJIMKAHO TPYAHOIIAMIT MO/IETTIOBAHHS Ta CKJIAHICTIO arapa-
TYPHOTO aHaJli3y MOBEAIHKN BHYTPITHBOMIMHHOTO 3aBAaHTAKEHHS.

TTo6ym0BaHO MaTEMAaTHYHY MOJIEb Ha OCHOBI Bidyasrisariii [aHNUX VTSI MEXaHI3MY MTO/IPIOHEHHST CTHPAHHSIM.

SIK aHasIor MPOAYKTUBHOCTI TOAPIOHEHHST TIPUAHATO HOTYKHICTh CHJI 3CYBHOI B3aeMO/Iii. BUXiIHOIO XapaKTEePUCTUKOIO 3CYBaHHsI BBasKa-
JIACh yCepeIHeHe 3HAUCHHS IPAJIiEHTa 3CYBHOI IBUKOCTI Y IIEHTPAJILHOMY yCepeiHEHOMY HOPMaJIbHOMY Iiepepisi 3cyBHOTO 11apy. BpaxoBaHno
BIUIMB HA MPOAYKTUBHICTD TPAHYJISIPHOI TEMIIEPATYPH i MACOBOI YACTKM 3CYBHOTO TTapy Ta 000POTHOCTI 3aBaHTAKEHHSL.

ExcriepuMeHTasIbHIM MOJIETIOBAHHAM OIIHEHO BILIMB MIBUAKOCTI 0GEPTaHHs Ha MPOAYKTUBHICTD [P CTYIIEH] 3aroBHeHHst Kamepu 0.45
Ta BizHOCHOMY po3mipi dactuHok 0.0104. BeTaHoBIEHO MakCHMasIbHe 3HAYEHHSI €Hepril Ta MPOAYKTUBHOCTI TTOAPIGHEHHS CTHPAHHSM TIPU
BiztHOCHIH mBHAKOCTI 0OEepTaHHs Yeu=0.55-0.6.



OTpuMani pesyibraTi 103BOJUIN BCTAHOBUTH PaIliOHAIbHY HIBUAKICTD TIPU TOAPIOHEHH] cTpaHHsIM Yo=0.5-0.6. e 3HayeHHs € MeH-
UM Y TIOPIBHSAHHI 3 MOAPIGHEHHAM PO3IABIIOBAHHAM Yo,=0.55-0.65 Ta posbusanusam Y,=0.75-0.9. BcranosieHunii ehekT MOSCHIOETCS
BUSIBJIEHOIO aKTHBI3AIEI0 XaOTUYHOTO KBa3iTEPMOAMHAMIYHOTO MEPEMIIEHHsT YaCTHHOK 3CYBHOTO IMapy MPH THXOXiHOMY OOepTaHHi.

PospobJieHa MoJe/b 03BOJIAE MPOrHO3YBAaTH PalliOHAMbHI TEXHOJIOTIUHI [TapaMeTpy eHeprooIaHoOro MpoIecy TOHKOTO MOAPIOHEHHS
B GapabaHHOMY MJIMHI CTHPAHHSIM.

KiouoBi cioBa: 6apabaHHI MIIIH, BHYTPIlIHbOKAMEPHE 3aBaHTaKEHHSI, TTOAPIOHEHHS CTUPAHHSIM, IPaHyJISIPHA TEMIIEPATYPA, TIPOIYK-
TUBHICTb MOAPIOHEHHSL.
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OBIPYHTYBAHHS PAIIIOHAJIbHUX ITAPAMETPIB TA PE;KUMIB POBOTU BIZIIEHTPOBOI'O OBPYIIYBAYA
HACIHHA KOHOIIEJIb (c. 34-48)

B. O. Illeiiuenko, M. O. Ilerpauenko, C. I1. Kopomuenko, I. JI. Poroscokuii, O. B. Top6enko, M. C. Boasaucekwii, JI. B. lleituenko

O06’eKTOM JI0CITIKEHHST € TEXHOJIOTIUHI IPOIECH, HACIHHS TIPOMUCIOBUX KOHOIIEb, poO0Ui opraHu oOpyuryBaya.

Po3pobiero mpuCTpiil BiIIEHTPOBOTO TUITY /I7IsT OOPYITYBAHHS HACIHHS KOHOTIENb i3 POOOUIM OPraHOM 3aKPHTOTO CEKTOPATBHOTO THITY.
3aBAsgKK [[bOMY BUPIIIEHO TPobieMy 0OpyIIyBaHHSA HACIHHA i3 BUCOKUM piBHEM e(eKTUBHOCTI BiAUIIJIEHHST HACIHHEBOT 0O0JOHKH BiJl sijpa.

OGrpyHTOBaHO pallioHAJIBHI ITapamMeTpu o0pyIyBaya: giamerp pobouoro Koseca 162 MM, 3a30p Mik pOGOYMM KOJIECOM Ta BIIGUBHOIO JIEKOIO
80 My, wacTora obepramms pobodoro Koseca 2000 xB~!. Beranosiieno, 110 3a 3a3HaueHiX apaMeTpiB Ta BOJOTOCTI HACIHHS B MeKaX KOMJIHIIiii-
Hoi (12,0—13,0 %) poriec 06pyuTyBaHHs JOIIIBHO IIPOBOANTH (€3 MOMEPEAHbOTO PO3/ITEHHS HACIHHS Ha (DpaKIlii 3a MUPUHOIO.

BeranosiieHo, 110 361/IbIIeHHsT PO3MIPIB HACIHHSI IPU3BOAKMTD /0 BIAMOBIZAHOTO 3POCTAHHS YaCTKU Bard HaciHHEBUX szep. Bimsbko 58,2 %
B OCHOBHIII Maci HACIHHsI CKJIajia€ cepesiHst (DpaKilist MUPUHO Bix 2,5 10 3,0 MM.

Bcramosiero, 1o 3MeHIIeH s giameTpy pododoro koseca (Bix 236 M 10 162 Mm) 3a Bostorocti Hacimms 8,8 % miBuityBaio eheKTHBHICTb 06py-
yBanHsl. 3a yactoTr obepramis pobodoro koneca 2000 xB~! rocsrHyTo HaiibiNbILy cyMapHy KibKicTh IiMX Ta 3pyitHoBanux sep (23,23-29,33 %)
TS IBOX IOCITIZKYBAHHX BOJIOTOCTEN. 31 301/IbIIEHHSIM BOJIOTOCTI HaciHHst Bizt 8,8 % 110 12,0 % KibKicTh 0OPYIIEHNX S/Iep B PyIIAHII 301IbITyBATOCS.

BizgnaueHo, 1o jutst HaciHHst BosioricTio 8,8 % 36iIbIeHHsT 3a30py MPU3BOINIIO 10 3MEHIIEHHsT eEKTUBHOCTI 0OPYIITYBaHHST IS KOKHOL
3 TPBOX HOCHIKYBaHuX (pakiiii HacinHsg. CymMapHa KiJbKicTh 0OPYIIEHNX sijiep 3a TAKUX YMOB 3MEHIIyBatacst B Mexax 2,4—6,8 % Ta cxiaja-
na 16,4-26,9 %. Jlns nacinus Bosorictio 12,0 % 301TbIIeH ST 3a30py, HABMAKH, T ABUIILYBATIO e(DEKTHBHICTD OOPYIIYBAHHS VTSI KOXKHOI 3 TPHOX
nocuikyBanux dpakiiit Hacinusa. CymapHa KiJIbKicTh 0OpyIeHUX siep VISl HACIHHS BiziMiueHoi Bosiorocti 36isbiryBasacst B Mexax 1,4-3,6 % ta
ckaanana 27,4-31,0 %.

Ki040Bi ci10Ba: KOHOILI, HACIHHSL, SIPO HACIHHS, Cerapaitisl, pOs3/IiJIeH s, OUMIIEeHH s, 4acToTa 0OGepTaHHs, BiIEHTPOBKH 00pyIIyBad.
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PO3POBKA MOJIEJII POBOYOTO ITPOIECY KAMEPH 3TOPSIHHSI TA3OTYPBIHHOTO JIBUTYHA ITPAITIOIOYOTO
HA METAHOII (c. 49-54)

M. A. IlleBuenko, M. B. AMGposkesuy, K. B. Mecenko

BukopricTantst MeTaHOTy B SIKOCTI MaJIiBa IS aBialliiiiux Ta crarionapaux razorypoinnux asuryHis (I'T/I) € npiopuTeTHIM HAITPSIMKOM
y ABUTYHOOY/IyBaHHI. 3araJbHOBIIOMO, 110 PU MoziesoBaHHI xapaktepuctuk ['T/] marematuurnmu mogensivu (MM) nepiioro pisHst icHye
MoXnOKa PO3PaxyHKy TTMTOMOI BUTPATH MAJINBA, 10 BUKJIMKAHO CIIPOIIEHNM OIICOM pobodoro mporecy kamepu sropsiaust (K3). O6’ekrom
nocaikents € pobounii nporec y K3 TT/, o npaiioe Ha Meranosi. Ocobmsictio pospobaenoi MM po6Godoro miponecy K3 T'T/I € Bukopu-
CTaHHS 3aJI€KHOCTEN eHTAJIBIII Bijl TEMIIEPATYPH, TUCKY Ta CKJIA/ly CyMilili. 3a/esKHOCTI eHTasbIIil B Takiit hopmi BpaxoByoTh ehekT TepMidHOT
JICOTIIaIil B HeTBHOMY BUTJISII 1 TO3BOJISIIOTh KOPEKTHO CKJIACTH €KBiBATEHTHUI MIJIIX peakilii ropinus. /1 mox kommonentis (H,O ta COy)
BpaxyBaHHS TUCKY IPU3BOJUTH /IO TOTO, 1[0 IIPU CTAHAAPTHII TeMIlepaTypi Ta napiiajJibHIX THCKAX BUIIE THCKY HACHYEHHS Il KOMIIOHEHTH
3HAXOAATHCS B pigkomy crami. [le npu neaminniil Besmani 301bIIeHHs eHTaJIbIT B eKBIBAJIEHTHOMY TIPOIIEC HATPIBAHHS TIPOLYKTIB 3TOPSIHHS
BiJl CTAaHIAPTHOI TEMIIEPATYPH 10 TEMIIEPATYPH B KiHIL a/iabaTHOTO Ti/[BE/IEHHS TEIIOTH 3MIHIOE I[I0 TEMIIEPATYPY B MEHIIY CTOPOHY. YTOUHEH-
HsI TEMITEPATyPH HAa BIXO/Ii 3 KAMEPU 3TOPSIHHS TIPIU3BOANTD /10 3MIHU BCiX PO3PaXyHKOBUX Xapakrepuctuk K3, BKIOYA0UN Bi/IHOCHY BUTPATY
naymBa K3. Pesyssratut po3paxyHKy BiTHOCHOI BUTPATU MAJMBA 3iCTABJEH] 3 Bi/IOMUMU eKCIIEPUMEHTAIBHIMU JTAHUMU TIO0 KaMepi 3ropsTHHS
nsuryna CF6-80A dipmu «General Electric» (CIITA). Cepenst moxubka po3paxyHKy BiIHOCHOI BUTPATH TlaJuBa He nepeBuitye 4 %. Po3po-
GJieHa MoJesTb MosKe OyTH IMILIeMeHTOBaHa B icHyioui Ta pogpobsosani MM TT/I muist temiieparyp KiHiist mporiecy sropsinst Hiskde 2600 K.

KomoyoBi cioBa: BiHOCHA BUTpaTa 11aJI1Ba, KaMepa 3TOPSIHHS, METaHOJI, HTAJIbIIis, MaTeMaTH4YHa MOJIEJIb KaAMEPU 3TOPSIHHSI.
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BU3HAYEHHS BIIUBY BTPAT HA HE;JKOPCTKUIT IOPOKHII OJAT BHACJI/IOK IEPEBAHTAYKEHHS
TPAHCIIOPTHHIX 3ACOBIB (c. 55-63)

Muh Miftahulkhair, Muhammad Zainul Arifin, Fauzul Rizal Sutikno

TlepeBanTasKeHHA JOPOKHBOTO MOKPUTTS CTAJIO CEPiio3HOIO TTPpo6IeMoio B THoHesil yepes pylHiBHUI BILIUB Ha CHCTEMY JI0POKHBOTO TIOKPUT-
751, i€ GLIIBIITICTD IOPIT BUKOPUCTOBYIOTH HEJKOPCTKE TOKPHUTTSL. MiK THM, TepeBaHTAKEHHSI TAKOK XapaKTepHe [UIST iHIIHIX KPaiH, 110 PO3BHBAIOTHCS,
3aBJIAI0Y M IIKO/N YYaCHUKAM Ta OTIePaTOpaM OPOKHBOTO PYXY, IIOYMHAIOYH Bijl HOIIKO/IKEHD i 3aKiHUYIOUH JOPO’KHBO-TPAHCIOPTHUMHU HPUTOJAMU.
IToroyna npobiema IoJISITa€ y BiZACYTHOCTI MEBHNX 3HAHD I1PO HOBOJUKEHHS 3 TIePEBAHTAKEHIMU TPAHCIIOPTHUMH 3aC00aMH, 1110 TIPU3BO/UTD /10 He-
TaTHBHUX HACTIIKIB. TOMY METOIO TAHOTO JIOCTI/KEHHS € BUSHAYEHHS BIUIHBY BTPAT, CIIPUYNHEHX TTEPEBAHTAKEHUMH TPAHCIIOPTHIMIU 3aC00aMH,
Ha HE)KOPCTKE JIOPOKHE TTOKPUTTSL.

¥V mocripkenHi BUKOPHCTOBYIOTHCST IaHi PO HABAHTAKEHHS TPAHCIIOPTHUX 3aCO0IB /ISl BUBYEHHS (DaKTHIHNX YMOB Ha MICIT, SIKi TIepeTBO-
PIOIOTBCST y 3HAYEHHST HABAHTAKEHHST HA BiCh [UIsI KOKHOTO TPAHCIIOPTHOTO 3ac00y Ta BUKOPUCTOBYIOTBCSI /ISl BUSHAYEHHST CTAHY IOPOKHBOTO



MOKPHUTTS 3 BAKOPUCTAHHSM THAXO/LY 3 ypaXyBaHHAM KoedillieHTa BaHTaKHOTO aBTOMOGLIS, MEXaHiCTIHYHO-eMITIPUYHOTO MPOEKTYBaHHsI, PIBHOCTI
JIOPOKHBOTO MOKPUTTS T BIUIMBY TIEPEBAHTAKEHHSI Yepe3 CHOKUBAHHS TA/IMBA TPAHCTIOPTHUME 3aC00aM1 HA HEKOPCTKOMY JIOPOKHBOMY OKPUTTI.

PesyabraTi TOKa3yioTh, 10 MePeBAHTaKeHI TPAHCIIOPTHI 3aCO0M 3aBIAIOTH KO HEKOPCTKOMY TOPOKHBOMY MOKPUTTIO. 3OiIbIIEHHS
3HaYEHb KOe(IlliEHTa BAHTAKHOTO aBTOMOOLJISE 11t BCIX MEPEBAHTAKEHIX TPAHCIIOPTHUX 3aC0O0IB MOHAJl MAKCUMAIIBHO JIOTYCTHME HABAHTa-
JKEHHSI TPU3BOANTD /10 OLJIBIIIOTO MOMIKOIKEHHST HEKOPCTKOTO JIOPOKHBOTO TIOKPUTTS 31 301/IBIIIEHHSAM 3HaueHb KoedillieHTa BaHTa)KHOTO
aBTOMOOLIsT 110 83 %. BIrutns nepeBaHTakeHHsI MOKe OYTH 3MEHITEHUIT 32 PaXyHOK 301JIbIIeHHsT TOBIIIHI apy achabry Ta MOLYJIs TIPYK-
HoCTi achasbry, TOMy BaKJIMBO 3BEPTATH yBary Ha SIKiCTb acasbry 3 ypaxyBaHHsIM MepeBaHTakeHHsL. J[Jist 3a100iranHst repeBaHTaKeHHs
6yJ10 BUSIBJIEHO, 1110 TOBIIMHA BEPXHbOTO HIapy achaabry B Aianazoni 170—205 MM 103BoJIsi€ MOM SIKITATH 1€l HeraTuBHUi Bruins. KpiM Toro,
NepeBaHTAKEHHS BILIMBAE HA PIBHICTh HEKOPCTKOTO IOPOKHBOTO MOKPHUTTS Ta BUTPATY TAIMBA TPAHCIIOPTHUMU 3acobaMit. 361IbIIEHHS PiB-
HOCTI Ta BUTPATH TTAJINBA PI3BOANTE 10 301/IbINEHHST BUTPAT Ha YTPIMAHHS IOPiT, 8 TAKOK BIUTHBAE Ha KoMdopr i 6esmeky pyxy. Kpim Toro,
MepeBUTPaTa MaIKMBA MOXKE IPU3BECTHU J10 320Dy IHEHHST HABKOJIHMIIHBOTO CEPEIOBUIIA.

Kmio4oBi cioBa: HEe)KOPCTKUI JIOPOKHIN OZSIT, MEXAHICTUYHO-eMITIPUYHE TPOEKTYBAHHS JIOPOKHBOTO TIOKPUTTS, TIePeBAHTAKEHHS, KOe-
(itienT BaHTaKHOrO aBTOMOO1JIS, TIepeBUTPaTa [aiBa.
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PO3POBJIEHHS BJOCKOHAJIEHOI METOJIMKU OIIHKH OIMIOPHOI MPOXITHOCTI IOBHOITPUBIIHUX
ABTOMOBLJIIB (c. 64-72)

M. I. Ipy6enn, JI. B. Kpaiinuk, M. C. Mixaznesa, B. /. 3aiunka, M. O. Manssik, B. B. Xoma, O. B. Jlanenp, /1. II. Py6an,
A. M. Auzpienko, B. @. Koxaun

OG6’ €KTOM JI0C/IIPKEHHS € MPOXIZAHICTD MOBHOMPUBIIHUX aBTOMOOLIIB B yMOBax 6e310PIFKIKSI.

3a pesyJbTaTaMy aHai3y BIOMHX JIOCTI/DKEHb BU3HAUeHO, Mo y KpaiHax-ugeHax HATO 3acToCOBYIOTb METOMMKHN €KCIIePUMEHTAIBHOL
OI[IHKM HeCHOI 3aTHOCTI onopauX noBepxoub (OII), 1o rpyHTyeThest Ha BUKopuctanui KomycHoro ingekcy (Cone index). Bonu BpaxoByioTh
XapaKTEePUCTHKH [OBEPXHi TeaTpy OOHOBKX /1iii Ta 03BOJISIOTH 32 J0NOMOTOI0 CTAHAAPTU30BAHOTO TIPOrPAMHOIO KOMIT'IOTEPHOTO 3a0€31eIeHH S
BU3HAYATH OPIEHTOBHI MIBUAKOCTI PYXy MOBHOIIPUBIHIX aBTOMOOLIIB. Y MeTomKax oIliHky Hecroi sgarrocti OIT, sKki 3acTOCOBYIOTH MOJYJIb Jie-
opmartii rpynTy E, BiICYTHS MOXKIIMBICTD PO3PAXYHKOBOIO BUBHAYEHHS IBUKOCTI aBTOMOOL/IS DK BIIOMUX HABAHTAKEHHsIX Ha oci. Kpim Toro,
BOHM Tepe0ayaioTh BU3HAYECHHST 11le PSILY TTapaMeTPiB OMOPHOI TIOBEPXHi, TAKUX K KOCMII[EHT 3UeryieH s, KyT BHYTPIIIHBOIO TEPTs B IPYHTI
Ta MOJLYJIb 3CYBY IPH yTBOpeHHi KoJii. [le poOuTh X 3HaYHO CKIAHIIIMMK B OPIBHAHHI 3 METOAMKAMHM, 1110 BUKOpUCTOBYIOTbesA B HATO. Tomy
mpobJieMa, sika BUPIIIYEThCsT B JaHiil poOoTi, ToJsrae y BAOCKOHAJIEHHI METOMKH OIIHKU OMOPHOI TIPOXiIHOCTI TOBHOIPUBIZAHUX aBTOMOGLIIIB.

[ pyHTYyI04KCh Ha Pe3yJibTaTax IPOBEJCHUX HayKOBUX JOC/IiIKeHb, OIIPallboBaHo Moje/0Balts pyxy y cepenosuili MATLAB Simulink,
UL BU3HAYEHHS TAPAMETPiB OMOPHOI MPOXIAHOCTI TIOBHOIPUBIHUX aBTOMOOLIIIB.

3 MeToI0 BUBHAYEHHsI IIPOXIIHOCTI 3pa3KiB KOJIICHOI BiiicbkoBOI aBToMOO1LIBHOI TexHikn (BAT) 3a MOKa3HUKOM MaKCHUMAJIbHOTO 3HAYECHHSI
tucky (anri. Mean measure pressure MMP) nipoanasisoBaHo 1poBe/ieHi eKcliepuMeHTaIbHi I0CIi/KeH s, BoHN 1okasasy pisHUIO B MIBUJI-
KICHIX PeKMMax PyXy aBTOMOOITIB OZHAKOI MOBHOI MacH, ajie Pi3HUX KOMIOHYBAJIbHUX cXeM, Y Mexax 11-12 %. Tomy, MeToauKy OmiHKN
npoxiztocti 3a MMP yaockoHasieHo Uit BpaxyBaHHsl 0COOIMBOCTEl KOMIOHOBKK 3paskiB kosicHoi BAT. 3okpema 3 ypaxyBaHHAM Pi3HUX
3HAYCHDb HABAHTAKEHD HA TIEPE/IHIO BiCh aBTOMOOI/IIB GE3KAMOTHOI Ta KAIOTHOT KOMIIOHOBOK P OIHAKOBIiI TTOBHI#T Maci.

3arajioM BIOCKOHAJIEHAa METOAMKA J03BOJISIE JATH KITbKICHY OIIHKY MOGLIbHOCTI pyxXy 3paskiB BAT pisHuX KOMIOHYBaJIbHUX CXEM Ta
OWIHKY X moTeHNifiHOI mpoxizHocTi Ha 6a3i 3aIPOIIOHOBAHOTrO yTOYHEHHs po3paxyHky MMP.

Kio4oBi ciioBa: HecHa 3/aTHICT TPYHTY, iMiTaltifine MOIEIOBAHHST PYXY, OIOPHA MPOXIAHICTH ABTOMOOIIsI, BUBHAYEHHS KOHYCHOTO 1H/IEKCY,
OIliHKA MPOXiAHOCTI 3rifino 3 MMP.
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MOKPAIIIEHHS BUBYEHHS TEXHIKH BHYTPIIITHbOT IHCHEKIIIi BUTUHIB TPYBOMPOBO/IIB ¥V CTPATETTI
YIIPABJIHHS HIJIICHICTIO TPYBOIIPOBO/IB (c. 73-82)

Dony Soelistiyono, Johny Wahyuadi Soedarsono, Badrul Munir, Michael Oktavianes, Agus Paul Setiawan Kaban, Sidhi Aribowo,
Dedy Iskandar

V wiit po6oTi MOBIIOMJISETHCS PO PO3POOKY METOMOJIOTI iHCHeKIiiHoro KouTposto (IK) st migsuuieHHs epeKTUBHOCTI OYUIIEHHS
MOM SITHX TPYOOIIPOBO/IIB, TIOJIETTIIEHHS MIPOIIECY OYUIIEHHsT TPYOOPOBO/IB, 106 3aM0birT 3aCTPSATAHHIO KOHTPOJIbHOTO ManomeTpa (KM)
i mokparmut 6esnevHuil mpoxiz Asist TpyGONpPoBoOAiB 3i ckpydyBanHaM. HelonasHiil 3BiT poskpusae crad TpyOOIPOBOIIB, M0 HEMOKIUBO
MIPOIHCTIEKTYBATH Ta sIKi 3MEHIIYIOTh BHYTPIIIHIN miamMeTp TpybompoBoaiB 10 257,51 mM, 1o exBiBasentHo 27,58 % Bifl MOYATKOBOTO fia-
MeTpa, i 0OMEKYIOTh OUNIIEHHSL. Y IIbOMY HOCITi/PKeHHI 6yJI0 IPOBEIEHO BUIPOOYBAHHS HA TIPOTSTYBAHHS B IOEHAHHI 3 BUIIPOOYBAHHSIM Ha
3ruHanHs. YClixX BUIE3a3HAYeHOro BUMPoOyBaHHs 103BoJste obiaanantio 1K, 3acHoBaHOMY Ha METOAi BUTOKY MarHitHoro nortoxy (BMIT),
peecTpyBaTH BTPaTy BHYTPIlIHBOI Ta 30BHINIHLOI CTIHKM BCEpeAWHI Ta reoMeTpuunuii aedext miamerpa TpyObonpoBois. Iliarorosenuit
ITYYHUI M'SITHiT TPYGOIIPOBiA 6YB BUTOTOBJIEHNUIT Iepe/] TUM, SIK TPOITH KiibKa BUIPOOYBaHb. BUX0/1stun 3 BUIPOOYBaHHsI HA TPOTSTYBAHHS,
Makcumasbia cusia 27000 H e Gisbiioro, Hixk po6ounii Trck Tpy6onpoBoy, 100 go3soautH inctpymerty BMIT nmpoxoauTy yepes Tpy6orpo-
BOJIM, HE3BAKAIOUM Ha IEMOHCTPAIIiio anoMaJiii reomeTpii. CTHCHEHHS TPOTUIIEKHOTO MaTHITHOTO SApMa I/ 4ac BUIIPOOYBaHH Ha PO36ipHICTh
€ KPUTHYHUM, 1ToKa3ytouH, 1o inctpymeHT IK BMIT nocsirae makcumasibHOTO cTHCHEHHS 242 MM. 3HAYEHHST HIDKYE MiHIMATBHOTO BHYTPIIII-
HbOro Aiamerpa 257 mm. Pesyisratu IK mokasyioTs, 1o HaiiBuIia Brpara MeTany Oyiia T0csarHyTa Ha piBHi 73 % Ha raubuni 15504 M Ha 1Hi
nepesipeHnx Tpy6onpoBoiB. BogHoUAC III0TIA BM ITHH 3MEHIITYE€ThCS 10 O1IbII HiXK 6 % BiJl HOMIHATIBHOTO 30BHIIITHBOTO JiamMeTpa TpyOOoIpo-
BOJIIB i Hajla€ cTaTyC IMIJTICHOCTI TPYOU YepBOHOTO PiBHs. BiAMiHHMI pe3ybraT A0CHiKeHHS MoKe Oy TH BUKOPUCTAHUI 7S MOJETIOBAHHS
MaiibyTHHOIO GE3IMPEIEIEHTHOTO TIPOIECY OUMIIEHHs, KOJIU BUTHHI 3’ BJISIIOThCS B TPYOOIPOBOAAX.

Ki040Bi c10Ba: yIpaBmiiHHs IUTICHICTIO TPYGOIPOBOLY, EPeBipKa BHYTPINIHBOI Ta 30BHIITHBOI KOPO3ii, BUTPOOYBAHHS Ha TIPOTSITYBAH-
Hs1, BUIPOOYBaHHs Ha PO36IPHICTD, MiTICHICTh aKTHBIB, BM SITHHA TPYOOTIPOBOLY.



