GO Tadqiqot uz ISSN 2181-9696
ORE.
@ @ Doi Journal 10.26739/2181-9696

TEXHUKA ®AHJIAPU

4 KWL, 3 COH

TEXHUYECKUE HAYKHA

TOM 4, HOMEP 3

TECHNICAL SCIENCES

VOLUME 4, ISSUE 3

TOIIKEHT-2021



Texnuka ¢annapu / Texnuueckue Hayku / Technical sciences
Ne3 (2021) DOI http://dx.doi.org/10.26739/2181-9696-2021-3

Bom myxappup:
I'naBHbIi penakrop:
Chief Editor:

IOcyn6exoB Honqup6ex PycrambexoBuy
Texuuka-¢aniapu J0KTOpH, podeccop

Bom myxappup ypunoocapu:
3aMecTHTEb IJIABHOTO PeAaKTOpa:
Deputy Chief Editor:

Hrambepaunes Xycan 3akupoBuy
Texnuxka-¢annapu J0KTopH, mpodeccop

Texnika fanlari jurnal tahririy maslahat kengashi
International Editorial Board of the Journal of technical Science
Me:xayHapoaHbIii peJaKIHOHHBIN COBET KYyPHAIa TEXHHYECKHX HAYK

MappaonoB bBorup - TexHuka (aHIapu JOKTOpH,
nipodeccop, "Tabuii TonamapHu AaCTIA0KK HIIUIAII
TexHonoruscu" xadeapa npodeccopu.

Hcemarymnaes Iarxynna PaxmaroBuy - Texnuka-
(anmapu JOKTOpH, mpodeccop.

Paxmonos AmnBap ToxuboeBuu - TexHuka-
(anIapu JOKTOpH, Ipodeccop

XaxkumoB Ilepkyn IlleprosueBu4 - TexHUKa
(dannapu JIOKTOPH, JIOLIEHT, "TeXHOJOTHK
MallHajJIap Ba kuxo3ap" kadeapa JOIeHTH

lun Unaapuon 'eoprueBnd - Texuuka QaHiapu
JIOKTOpH, JOUEHT, "MallMHalIyHOCTHUK Ba CEpPBHUC
xu3Matu" kadenpa nmpodeccopu

JlxypaeB AHBap - TexHuka (aHJIapu JOKTOPH,
npodeccop, "MalMHANIyHOCINK Ba  CEPBHC
xu3Matu" kadenpa nmpodeccopu

XampaeBa CaHoBap AToeBHa - TeXHHKA (aHIapu
noktopu, npodeccop, Marucrparypa Oymumu
OonuINFH

Hurmaroa @®oruMa YCMaHOBHA - TEXHHKA
(annapu JIOKTOpH, npodeccop, "TuKyB
OYyIOMJIApHHHM KOHCTPYKIIMSJIAII Ba TEXHOJOTHACH"
kadempa mpodeccopu

Tammynaaros Canunx IlykypoBuu - TexHuka
¢danmapu goktopu, mpodeccop, "Koctiom nuzaiian”
kadempa mpodeccopu

Hab6ueBa HWpona AOaycamaToBHA - TexXHHKA
¢danmapu  pgokropu, mpodeccop, "Kumépmit
TexHosorus" Kadeapacu Myaupu

XynaiioepaueBa [Iuabdyza baxpamoBna -
TexHUKa (aHiapu IoKTopH, npodeccop, "Kumépnit
TexHonorus" kadeapacu nmpodeccopu

babdaxanoBa Xanuma AOuUIIEBHA - TEXHUKA
(dannapu gokTOpH, MoleHT, "Marbaa Ba KaIOKJIaIl
)apaénnapu TEXHOJIOTHSCH" kadeapacu
npodeccopu

Pajuxor Anxam CamumoBuu - mpodeccop,

"Kumé" kadenpacu My upu

AxmenoB KaxoHrmp AaxamMoBHY - TEXHHKA
Gdanmapu nokTopu, HoieHT, "Mmak Ba WHTHpHUII
TexHosorusicu" kadeapa goueHTH

KOanames ¥Ypumo6oii - Texnuka Qannapu JoKTopu

Ycemankynos Anumep Koaupkysnosuu - TexHuka
(danmapu 10KTOpU

Abaynazapos Kammmpy HypmyxamaroBuu -
Texuuka anzapu HOM301

MouyxeBckuii OJjer JIMuUTpHeBHY - KaHIUAAT
TEXHUYECKHUX HaYK, IOLEHT o kadeape "TloapeMHO-
TPAHCIIOPTHBIC ~MAaIIMHBEI', paboTal0 JOLECHTOM
kageapsl " ABTOMOOWIIBHBIH TpaHcnopt"
KpuBOpoXXCKOTO  HALlMOHAJIBHOTO  YHHMBEPCUTETA
(Ykpauna, . Kpusoii Por).

MMonBonoB OMmon:xon XycaunOoili yrau - Vciom
KapumoB Homuparu ToIIKeHT naBnaT TeXHHUKA
yHuBepcuteTd KYKoH (hritnanmu acCuCTeHTH.

Towmmyaaros McjioMkoH ATuKoH Y¥au - Viciom
KapumoB Homuparu ToIIKeHT naBnaT TeXHHUKA
yauBepcutetd KYKoH (rmany accuctenTr

Page Maker | Bepctka | CaxudanoBun: Xypimag Mup3axmenon

KonrakT pepakmmii s;kypHaaoB. www.tadqiqot.uz
00O Tadqiqot ropox TamkeHr,
ynuua Amupa Temypa np.1, nom-2.
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz
Ten: (+998-94) 404-0000

Editorial staff of the journals of www.tadqiqot.uz
Tadqiqot LLC the city of Tashkent,
Amir Temur Street pr.1, House 2.
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz
Phone: (+998-94) 404-0000



MYHJIAPUXA / COAEP)KAHUE / CONTENT

1. Oqyolov K.R., Abduqodirov N.Sh., Jalilova G.X., Abduxakimov N.J.
MAIN CHARACTERISTICS ELECTRIC VIBRATORS BASED ON A LINEAR

MOTOR WITH PERMANENT MAGNETS. ...

2. Zaynidinov Kh.N., Askaraliyev O.U.
SELECTION OF CONTROLLABLE PARAMETERS OF THE BINARY DATA ARRAY

DETECTION ALGORITHM IN THE INTEGRATED MANAGEMENT SYSTEM.............

3. lamcueB U.P., [1apnues A.IL., Ycmanos X.C.
KYPUTUIL BAPABAHU CBO HU TAKOMUJUIAIUTUPUIL ACOCUIA

FOKOPY CUH® TOJIA OJIMLLL FIVIITTAPH L. ...ttt ee s ee e

4. lllamcue U.P., lapnues A.Il., Ycmanos X.C.
KYPUTUIL BAPABAHUHUHI TO3AJIALL CEKLIUACUHWHI

ADPOJIMHAMUK PEKUMUHU TAIKIKOT . oo e seeeeses e senenes

5. Myxamenosa 3.I'., Dpramesa 3.B.

KOHTEMHEPJIN BJIOK-TPEMHHUHI UKTUCOJIUI BA MATEMATUK MOJIEJIN. ...



TexHuka daHaapu | Texunueckue Hayku | Technical sciences N3 | 2021

TEXHUKA OAHJIAPU
TEXHUYECKMUE HAYKM
TECHNICAL SCIENCES

YK 621.313.323
Oqyolov Kamoliddin Rahmat ogli
assistant, Fergana Polytechnic Institut
Email: d xamidov@inbox.ru
Abduqodirov Nurzod Shavkatjon ogli
assistant, Fergana Polytechnic Institut
Jalilova Gulnoza Xabibulla qizi
assistant, Fergana Polytechnic Institut
Abduxakimov Nuriddin Jaloldin ogli
student, Fergana Polytechnic Institut

MAIN CHARACTERISTICS ELECTRIC VIBRATORS BASED ON A LINEAR MOTOR
WITH PERMANENT MAGNETS
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ANNOTATION
The design of an electric vibrator created on the basis of a linear motor with permanent magnets is
considered, and the calculation of the magnetic field and the electromagnetic force acting on the
motor armature is performed by the finite element method. The results of experimental studies
confirming the reliability of the obtained calculated data are presented]. The purpose of this work is
to study the distribution of the magnetic field and the electro-magnetic forces in a coaxial-linear
permanent magnet electric motor (PM), which is the basis for the creation of a vibration installation
Keywords: vibration, magnets, magnetic induction, stator winding, electric vibrator
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CHIZIQLI DOIMIY MAGNIT MOTOR VIBRATORLARNING ASOSIY
XUSUSIYATLARI

ANNATATSIYA
Doimiy magnitlangan chiziqli dvigatelga asoslangan elektr vibratorning konstruktsiyasi ko'rib
chiqilib, dvigatel valiga ta'sir qiluvchi magnit maydon va elektromagnit kuchni hisoblash cheklangan
elementlar usuli bilan amalga oshiriladi. Hisoblangan ma'lumotlarning ishonchliligini tasdiglovchi
eksperimental tadqiqotlar natijalari keltirilgan. Ushbu ishning maqsadi tebranish moslamasini
yaratish uchun asos bo'lgan koaksiyal-chiziqli doimiy magnitlangan elektr dvigatelda (PM) magnit
maydon va elektromagnit kuchlarning tarqalishini o'rganishdir.
Kalit so'zlar: tebranish, magnitlar, magnit induksiya, stator cho’lg’ami, elektr vibrator.

INTRODUCTION. Vibration units are widely used in construction, mining and
transportation in such technological processes as loading piles, anchors, sheet piles, compaction of
concrete or soil, etc. [1, 2]. Currently, the creation of such installations is based on the use of hydro
and electric energy. Each type of installation has its own advantages and disadvantages, as well as a
rational application area.

One of the promising directions is the creation of vibration installations based on linear motors
with permanent magnets, which is due to the appearance on the market of relatively inexpensive
permanent magnets with high specific energy characteristics [3]. The purpose of this work is to study
the distribution of the magnetic field and the electro-magnetic forces in a coaxial-linear permanent
magnet electric motor (PM), which is the basis for the creation of a vibration installation.

PROBLEM STATEMENT. A schematic representation of the design of a linear motor with
a PM and a smooth stator (no teeth) is shown in Fig. 1 and contains a magnetic stator wire 1 with
field windings 2 and a moving armature 3 with a PM 4 and magnetic poles 5 [4-6]. The magnetic core
has the form of a smooth cylinder made of a magnetic material — steel insulated wire wound in several
rows. On the inner surface of the magnetic wire, a winding consisting of coils is fixed. The anchor
consists of a rod, which is fixed to the-stationary magnets with pole hubs. When an alternating current
is applied to the stator winding, a pulsating magnetic field arises, which, interacting with the constant
magnetic field of the armature, creates an electromagnetic force that causes the armature to move in
a rotational manner. The oscillation amplitude depends on the field strength, pole division, and other
factors, and the oscillation frequency is determined by the frequency of the alternating current in the
stator winding.
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Fig. 1. Schematic representation of the design of a linear motor with a PM: 1 — stator magnetic core;
2 — magnetic flux excitation winding; 3-armature rod made of non-magnetic material; 4-permanent
magnets; S-armature poles

To analyze the main characteristics of the engine under study, a numerical calculation of the
magnetic field by the finite element method was performed using the FEMM program [7]. The
problem was solved in an axisymmetric formulation in a cylindrical coordinate system in the roz
plane for a vector potential A having a single ¢-component- A = (0, A, 0) in the magnetostatic
approximation. From the system of Mcswell's differential equations for a stationary magnetic field

rotH =], B = rotA (1)
and the equations of state of the magnetic material written as
B=1y-u-H+B; (2)
We obtain the following equation for the vector potential:
rot[(uo * pp) ~'rotA — (o * 1) "By ] 3)

Here, H - is the magnetic field strength, B - is the magnetic induction, A - is the vector potential, J -
is the current density in the stator winding, and , is the magnetic permeability of the vacuum, p.(|B|)
is the relative value of the magnetic induction (scalar value), depending on the modulus of the
magnetic induction vector.

The calculation of the magnitude of the electromagnetic force acting on the armature was
performed on the basis of the Maxwell tension tensor T according to the following expression [8]:

Fem = J°2-m-T-dS (4)

More over, the axial component of the force was calculated. Here, n - is the unit vector of the external
normal to the anchor surface S. Permanent magnets are made of material NdFeB grade 38SH,
characterized by a residual induction of B,=1.26 T and a coercive force H.g=950k A/m,. Hence, for
the equation of state of the magnet induction from expression (2), after substituting these values, we
obtain p,.=1.08.

The armature poles are made of St.3 steel and have radial sections that reduce eddy currents.
The magnetic characteristic of this material, according to [9-11], has the form shown in fig.2.
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Since when calculating the parameters of the magnetic field, it is necessary to know the
dependence of the magnetic permeability on the magnetic induction, this characteristic was obtained
by recalculation and is shown in Fig. 3. From the figure, it can be seen that the saturation of the
magnetic field begins to manifest itself during magnetic induction B> 1 T. At a lower value of the
field, the magnetic permeability takes an approximately constant value equal to p. =995 .

To calculate the equivalent magnetic permeability of the stator magnetic core made of steel
wire, the paper analyzes the auxiliary problem.

EQUIVALENT MAGNETIZATION CHARACTERISTIC OF THE STATOR MAGNETIC
CORE

The magnetic flux in the stator magnetic circuit changes over time due to the flow of
alternating current in the stator winding and

the reciprocating motion of the armature having permanent magnets. To reduce the loss of
electrical energy, the magnetic core of the stator must generally be made of charged electro-technical
steel. In this work, in order to simplify the design of the stator, it was made of annealed steel wire
with a diameter of 1 mm, wound on a special template. To calculate the equivalent magnetic
characteristic of such a composite structure of a magnetic circuit, the following auxiliary field
problem was considered.

It is assumed that the winding of the steel wire is made with a constant step so that the structure
in the cross section is periodic. To calculate the field in such a structure, we select an elementary cell
in the vicinity of a separate conductor (fig. 4).

Consider the problem for the vector potential in such a cell as a plane-parallel one, satisfying
the following differential equation
rot[(fo * pr) 'rotA =0 (5)

Here pu.(B) the magnetic permeability of steel St. 3, the changing of the value of the field
according to Fig. 3. As boundary conditions on the lateral gra- the borders of the computational region
(fig. 4) set voltage why should it be the electric field is Hy, = Hy, where, Hy, - the known value of the
field strength, change-covered widely. Since the properties of the conducting magnetic circuit are
nonlinear, the tangent of the field component was assumed to be zero at the upper and lower
boundaries of the calculated domain.

After finding the vector potential, the value of the equivalent magnetic permeability of the
composite structure is determined from the expression:

-1, aBX .
HEkv = % (0)
where a is the size of the calculated area. Figure 5 shows the distribution of the relative magnetic
permeability value (in color) and the magnetic induction vector (using the arrows) at different values
of the magnetic field strength H,. The figure shows that at a small value of Hy=10* A/m,, all the
material in the entire section of the wire is unsaturated and the magnetic permeability is evenly
distributed over the cross section and p =995. With the growth of Hy, the magnetic flux inlet and
outlet sections of the wire are partially

saturated —here, the magnetic permeability s 'ﬁcf'fﬂ'ﬁ{f 5:; Beee :::“3 L :=::-
decreases to u =200. When H,, increases to F .a; ﬁ.ﬂ
a value of 2-10°A/m, the entire wire T '

material is saturated and the average i\

valueof the magnetic permeability / '!

decreases to p =140, and at the input and ! !
output sections of the magnetic current — up 1
to Q =20. _.'. |

Fig. 4. Unit cell for calculating the effective
magnetization characteristics of a stator
magnetic core wound from a steel wire
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The results of calculating the effective value of the magnetic permeability according to
expression (6) are shown in fig. 3 and illustrate the fact that at the induction of the magnetic field B
<1.5 T, the relative value of the equivalent magnetic field of the stator can be assumed to be equal to
peq = 6.35.

RESULTS OF THE MAGNETIC FIELD CALCULATION LINEAR MOTOR

Figure 6 shows the distribution of the magnetic field in the axial section of the linear motor,
as well as the Maxwell tension tensor (nT value ) on the surface of the armature and stator. The picture
of the field distribution shows that the maximum value of the field is reached in the angular zones of
the poles and is about 1.5 T (zone M). There is a small magnetic scattering flux closing on a non-
magnetic rod anchors. In practice, it is necessary to strive to reduce this flow, which is achieved by
choosing the optimal-the configuration and geometric dimensions of the magnets and the anchor
poles. The greatest value of the tension tensor is applied to the surface of the armature poles, as well
as to the surface of the winding located directly under these poles - see Fig. 6 (b) and (c). Moreover,
the radial component of the power load significantly exceeds the axial one. It follows that in the case
of an unsymmetric armature arrangement with a small radial displacement with respect to the value
of the radial force acting on the stator can significantly exceed the value of the useful axial force.

Hy=10" Am Hy=6-10° Aim Hy=10" A/m

.

Fig. 5. Distribution of the relative value of the magnetic permeability of the wire material (with higher
saturation and isolines), as well as the magnetic induction vector in the calculated region (arrows) at
different values of the applied magnetic field strength HO

Fig. 6. Distribution in the axial cross section of
the linear motor of the calculated values of the
vector potential (contours) and the age-torus
magnetic induction (arrows and with greater
intensity) (a) and the tension tensor of the
Maxwell — value nT on the surface of the anchors
(b) and stator (in)
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Figure 8. Current-ampere static characteristic at load F=1030 H: black solid line — experiment, dashed
line-calculation

To confirm the reliability of the results of the numerical calculation of the field and the
electromagnetic force, the experimental studies shown in Figures 7 and 8 were performed. Figure 7
shows the calculated and experimental values of the magnetic induction on the armature surface in
the absence of a stator. The induction was measured at the points marked in Figure 1. Figure 7 shows:
1) good agreement of the results of calculation and measurement; 2) uneven distribution of the field
along the poles of the anchor — at the edges of the poles there is a significant concentration of po-4.
Special pole tips can be used to reduce this concentration.

Measured running-ampere static characteristic of a linear motor at a load of F=1030 H shown
in Fig. 8. The error between the calculation and the experiment does not exceed 7%. Figure 8§ also
shows that in a section of approximately 20 mm in length, a constant pulling force acts on the anchor.
CONCLUSIONS

The paper develops a method for calculating the basic characteristics of a linear motor with a
PM, which forms the basis of an electric vibrator. The method is based on the numerical calculation
of the magnetic field by the finite element method. A good agreement is obtained between the results
of calculations and experiments for the magnetic field in the gap and the traction force.

This technique allows us to perform research aimed at improving the design of the linear motor
and, as a result, the electric vibrator as a whole.
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ABSTRACT
The article discusses the selection of parameters for the algorithm for determining binary data
arrays included in the control system, developed by the authors using independent substitution
methods. Based on the analysis of the algorithms of non-cryptographic hash functions, the hash
function based on the linear matching method was selected as the basis for independent substitution
methods. Simplified schemes of algorithms developed for creating and comparing identifiers using a
set of basic hash functions are given. An array of binary data was selected and based on the
appropriate values for the size of the divisible blocks and the number of basic hash functions used for
independent substitutions. The selection of binary data arrays in information systems integrated into
the management system was done for the purpose of intellectual processing of incoming data. The
properties of the array of data entering integrated systems are studied. The authors conducted
experimental tests in the selected direction and presented the results of similarity assessment
measurements for various parameters of the identification algorithm. In addition, the article
conducted experiments on the object of study using the selected mathematical model, based on the
analytical conclusions. Initiator elements are studied and analyzed using a set of hash functions. An
algorithm for comparison of selected identifiers has been developed. A generation algorithm has been
developed to demonstrate and test the proposed solution. Algorithms based on analysis and
experiments, and methods for selecting binary data arrays using the ash function have been
experimentally tested. Based on the results, the indicators are shown. Based on the results obtained,
the analytical conclusions and problem solutions of the research work were recognized.
Keywords. information objects, undeclared capabilities, binary data arrays, identification,
independent permutations, Jaccard coefficient, algorithm, similarity assessment, hash functions,
block size.
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HUHTEI'PAJUVIAIIT'AH BOIIKAPYB TUBUMUJIA MABJIYMOTJIAP BUHAP
MACCHUBJIIAPUHU AHUKJIALI AJITOPUTMUHUHI BOLIKAPUJTYBYHN
IMAPAMETPJIAPUHU TAHJIALI

AHHOTAIUA
Makonaga myamindiaap TOMOHUIAH MYCTaKWI aJIMAalITUPHILI ycyJiapu €pramujia uuuiad
YUKWIraH OOLIKAPYB THU3UMHUIa KUPUTUITAH UKKWIMK(OMHAp) MablyMOTIApPHUHI MAaCCUBJIAPUHU
aHUKJIall AJITOPUTMUHUHI TIapaMeTplIapMHM TaHJalml MyXokamMa KwinHaau. Kpunrorpaguk
OynmaraH xem (YHKIMsUIAp JITOPUTMIIAPUHM TaxJIMJ KWIKII acoCuJa MYCTaKWUJl aaMallTHpPHII
yCyJUIapu y4yH acoc cuaTuaa YM3UKIM TaKKOCJall YCYJIM acocuaa Xeul (PyHKUMSICH TaHJIAHIH.
Acocuit xem ¢GyHKUMsUTap TYymuiamugaH ¢oigananral Xoiaa UIACHTU(UKATOpPJIApHHU SpaTHIN Ba
TaKKOCJAlll YYyH UIIIa0 YMKWITaH alrOpUTMIIAPHUHT COIaalliTUPIIITaH CXeMallapu KeITUPUIITaH.
WKKkIMK MabIyMOTJIQPHUHI MacCUBM OYiIMHaguraH OJOKJIAPHUHI KaTTaJUI'M Ba MYCTaKuIl
QIMAIITUPULIUIAD YUYYH HMIUIATHIAJUTaH acocui Xem (QYHKUMsUIAp COHM Y4YyH MOC KuiMatiap
acocujia TaHJIaHTaH. AXOOPOT TU3UMIIApUAA MKKUIMK MabIyMOTJIap MAacCHUBIAPUHMU OOLIKAPHII
TU3UMHIa OUPIAIITUPUITAHIUTY KUPYBUYM MabIyMOTJIApHU OKHWJIOHA KaiTa HILIAll Makcaauaa
amaira omupuiaad. MHTerpayiamraH TuU3uMiapra KUpaJuraH MabJyMOTIap MaCCHUBUHUHT
Xycycusatiapu ypranuwinaan. Myammduiap TaHaanrad HanuI Oyirda SKCIIEpUMEHTaT CHHOBIIAPHU
VYTKazauiap Ba MACHTUPUKAIMS aITOPUTMUHUHT TypJId apaMeTpilapy YUyH YXIIaIUITMKHA OaxoJiarl
VIIUOBIApU HATHKAJApUHU TaKIUM JTIWIap. byHnIaH Tamkapu, MakoiajJa aHAIUTUK HaTWXKajiap
acocHW/a TaHJaHTaH MaTeMaTUK MoJea EpAaMuaa TaIKUKOT OOBEKTH Oyinua Takpubamap
yrrazunau. Tamab0yckop ayeMeHT/Iapu Xell (QyHKUMsuapu Tymiamu €piamuia TeKIIHPUIIU Ba
TaxJIWA KAJIUHAW. TaHnaHraH MIACHTU(QUKATOPJIAPHM TaKKOCHAIl AJITOPUTMHU HILIA0 YMKHIITaH.
TaBcus 3TWiraH €YMMHM HAMOWHWII KUJIMII Ba CHMHAO KYpHUII YYyH aJrOPUTM MILIA0 YHMKHUIIH.
Taxnun Ba TaxkpuOanapra acocilaHraH aNroOpUTMIIAp, IIYHUHTAEK, QYHKIUS EpraMuia MKKUIUK
MabJIyMOTJIAPHUHT MaCCUBJIAPUHU TaHJIAII yCYJUIAPH 3KCIIEPUMEHTAII Tap3a CUHOBJAH YTKA3UIIIH.
Hatmxanap xypcatkuuwinapu acocnanav. OJIMHraH HaTH)Kajlap acocuja aHAIWTUK XyJocanap Ba
TAJKUKOT HMILJIApU MyaMMoOJapura equmiap KypcaTHiiIu.
Kanur cy3nap. ax60opoT oObeKTIapu, 3bJIOH KWIMHMAaraH HUMKOHUSTIIAp, MabIyMOTJIap
UMKKWIAHTaH MAacCHUBJIApH, WICHTHU(QUKAIMSA KWINIL, MyCTakuia anMmamrupuuap, Kakapa
koe(hHULMEHTH, aTOPUTM, YXIIAIIUK Oajlapu, Xell QyHIcusiapy, OJ0K XaXMH.
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BbIGOP YIIPABJIAEMBIX IAPAMETPOB AJITOPUTMA OBHAPY/ KEHUSA
BUHAPHBIX MACCUBOB JAHHBIX B MHTETPUPOBAHHON CUCTEME
YIIPABJIEHUA

AHHOTAIUA
B cratee paccmarpuBaeTcs BbIOOp IapaMeTpOB alTOpPUTMa ONPEIENICHUS MacCHBOB
JBOMYHBIX JaHHBIX, BXOJSIIMX B CHUCTEMY YIpaBJIE€HMs, pa3padOTaHHBIM aBTOpaMu C
HCIIOJIb30BAHMEM METOJIOB HE3aBUCHUMOM IOJACTaHOBKM. Ha oOcHOBe aHanu3a ajropuTMOB
HEKpUNTOrpapuueckux xem-QyHKIUI B Ka4eCTBE OCHOBBI JUI HE3aBUCUMBIX METO/I0B IOJCTAaHOBKH
Obuta BbIOpaHa Xel-QyHKIMs, OCHOBaHHAas Ha METOJE JIMHEHHOro comocTaBieHusd. lIpuBeneHsl
YIPOIIEHHbIE CXEMBbI aJITOPUTMOB, Pa3pad0TaHHBIX JJISl CO3/IaHUS U CPABHEHUSI UJIEHTU(HUKATOPOB C
HCIOJIb30BaHHEM Habopa 0a30BbIX xell-QyHKIUH. Bbul BbIOpaH MaccuB JABOMYHBIX JIaHHBIX Ha
OCHOBE COOTBETCTBYIOIIMX 3HAYCHHI pa3Mepa JACTUMBIX OJIOKOB M KOJUYECTBA 0A30BBIX XEII-
(GYHKIUH, HCIOJB3YyeMbIX ISl HE3aBUCUMBIX 3aMeH. BpIOOp MacCMBOB JBOWYHBIX JAaHHBIX B
MH(OPMALIMOHHBIX CHUCTEMAaX, UHTEIPUPOBAHHBIX B CUCTEMY YIPABIIECHUS, MPOU3BOAUIICS C LIEJIBIO
MHTEJJIEKTyalIbHOM 00pabOTKU IMOCTYMaloLUX JaHHbIX. M3yyaroTcsi cBONMCTBAa MacCuMBa JIaHHBIX,
MIOCTYHAIOUIUX B UHTEIPUPOBAHHBIE CUCTEMBI. ABTOPBI IIPOBEH SKCIIEPUMEHTANIbHBIE UCIIBITAHUS B
BBHIOpPAaHHOM HaIpaBJIE€HUU U MIPEACTABUIIN PE3YIbTAThl U3MEPEHUHN OLIEHKU CXOJCTBA ISl Pa3JInYHbIX
apaMeTpoB aiaroputMa uiaeHrudukanuu. Kpome Toro, B crarbe MpOBENEHBbI 3KCIEPUMEHTHI Ha
00BEKTE HCCIIE0BaHUs C UCIOIb30BaHUEM BHIOPAHHON MaTeMaTH4YeCKOW MOJEIN, OCHOBAHHON Ha
AQHAJIMTUYECKUX BBIBOJAX. DJEMEHTHI-MHULIMATOPBl U3YyYaIOTCS U aHAJIU3UPYIOTCS C ITOMOUIBIO
Habopa xem-pyHkumii. Pa3paboran anroputMm cpaBHEHHUS BbIOpaHHBIX HAEeHTU(UKATOpOB. g
JIEMOHCTpPALIMM U TECTUPOBAHUS MPEIOKEHHOIO petieHusl OblT pa3paboTaH aNropuTM I'eHepaluu.
DKCIIEpUMEHTAIBHO MPOTECTUPOBAHBI aJTOPUTMbI, OCHOBAHHBIE HA aHAJIU3€ U SKCIIEPUMEHTaX, a
TaK)Ke€ METOJ/ibl BbIOOpAa MAcCHBOB JIBOMYHBIX JAHHBIX C HCIOJb30BaHUEM (YHKIMHU 3076l [lo
pe3ysbTaraM IOKa3aHbl Moka3aTesid. Ha OCHOBaHMU TMONYYEHHBIX pe3yJbTaTOB ObUIM NPU3HAHBI
aHAJIMTUYECKUE BBIBOJIbI U PELIECHUS MPOOIIEM HCCIIeI0BaTENbCKONW PabOTHI.
KioueBrblie ciioBa. nHPOPMAIMOHHBIE 00BEKTHI, HEOOBSIBJICHHBIE BO3MOXHOCTH, MACCHBBI
JIBOMYHBIX JaHHBIX, HAECHTU(UKALMS, HE3aBUCUMblE IepecTaHOBKH, KodpouuueHt Kakkapa,
ITOPHUTM, OLIEHKA CXOJICTBA, XeNI-(QhyHKIIMH, pa3Mep Ooka.

INTRODUCTION. Identification is a combination of two interrelated elements: the
assignment of an identifier and the comparison of the presented identifier with the list of assigned
identifiers. To date, a large number of theoretical and experimental studies have been published on
the identification of fuzzy duplicates in the identification process [1-3]. When identifying arrays of
binary data, the procedures for assigning and comparing identifiers should have low computational
complexity, which is due to the large volumes of initial data for comparison and restrictions on the
time resource. In work [4] it is shown that the main existing and promising approaches to
identification have unsatisfactory, despite the polynomiality, computational complexity in relation to
the control of information objects according to the requirements of RD NDV?2. The proposed method
for identifying arrays of binary data is based on the method of independent, while the minimum hash
values of a set of independent hash functions are used to obtain an estimate of the similarity of arrays
of binary data [5, P.32].

The experimental data obtained in the course of modeling [4, P.145] are the basis for the
synthesis of an algorithm for the identification of binary data arrays and the formation of its scope
and limitations.

MATERIAL AND METHODS. Research works [5, P.16, 77, 119, 210] are devoted to
solving the problem of selecting the parameters of the algorithm for determining binary data arrays
included in the control system, developed using independent substitution methods. However, the
mathematical expressions obtained are complex and do not have sufficient accuracy to test FRP in
electrical networks.

Independent substitution methods were used in conducting experimental tests and in determining the
results of similarity assessment measurements for various parameters of the identification algorithm.
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In addition, the experiments were conducted on the basis of the methodology of the research object
using the selected mathematical model. Based on the results obtained using the selected methods,
generalized mathematical models and more precise analytical equations for an integrated binary data
management system are proposed (Table 1).

ALGORITHM FOR ASSIGNING AND COMPARING IDENTIFIERS When using the
method of independent permutations, the identifier of the binary data array is the vector of minimal
signatures of hash functions (expression 1), each element of which is calculated using expression 2.

A’ = |hpin, hpin, L hmin | (1)
Based on the results of the analysis of algorithms for non-cryptographic hash functions [7], a function
based on the linear congruent method, represented by expression 3, was chosen as the base for the
algorithm for identifying arrays of binary data.
hi(sj) = (seed[i]) * hi(Sj_l) + S;) mod m, (3)
where : s; — data byte, seed[i] - hash function coefficient, m - modulus value.

This choice is due to the low computational complexity (1 multiplication, 1 addition, 1 modulo
take), as well as the possibility of obtaining a set of hash functions for independent permutations
using different values of the coefficient of the seed [i] function. Obviously, the selected hash function
is not perfect [8, P.221], however, collisions of the hash function are not taken into account due to
the absence of an attacker and the possibility of discrediting information.

A simplified diagram of the algorithm for generating (assigning) an identifier is shown in
Figure 1.

[Generation of ABD identifier star(]

At the input of
arrays of binary data

Dividing arrays of
binary data into blocks

Y

Cycle by number of blocks

/ and the output identifier /

Y

Cycle by number of hash functions

Y Y

END ]

Cycle by block size

v

Calculating the hash function
Choosing the minimum hash value

23X
58T

Figure 1. Simplified diagram of the identifier generation algorithm.
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At the same time, for arrays of binary data, the comparison of individual bytes of the arrays
(as minimal elements) is meaningless, and it becomes necessary to divide the array into blocks. A set
of n independent hash functions is applied to each block. A vector of size n is formed by choosing
the minimum signature for each hash function from the set.

Comparison of identifiers is carried out using the comparison function (expression 4), the
result of the comparison is an assessment of the similarity of arrays (expression 5).

FAB _ {1' hi™" (A) @ hj™"(B) = 0 } 4)
1 s .
0,h™™(A) @ h™™(B) # 0
R' = F{*® )
A simplified diagram of the identifier comparison algorithm is shown in Figure 2.

Comparison of
ABD identifiers start

At the entrance there
are two ABD identifiers

Cycle by number of hash funcrions/ 1

Output similarity score

ID blocks match

END
Increased similarity score

Figure 2. A simplified diagram of the identifier comparison algorithm.
SELECTING PARAMETER VALUES

To implement the identification algorithm, it is necessary to choose suitable values for the
block size W into which the binary data array will be partitioned, and the number of hash functions n
used for independent permutations.

Let us fix the size of the arrays with a certain value A ,= B , = 2048 (byte), the number of
hash functions n = 100 and the number of coinciding bytes Sy, = 0.5-A , = 1024 (bytes).

Then, with a changing value of the block size W ,=1...100, the results of measurements of
the similarity assessment at each step are shown in Figure 3.
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Figure 3. The results of measurements of similarity assessment with a changing block
size

At the same time, the analytically calculated similarity score and the confidence interval do
not coincide with their statistical values over the entire range of values. At small values of the block
size (W ,<10), significant deviations from the analytically calculated values are observed, and for the
minimum block size W, = 1 (bytes) the mathematical expectation of the array similarity assessment
is close to one. This is due to the high probability of coincidence of short byte blocks of binary data
arrays and low block overlap. Thus, to identify arrays of binary data, it is proposed to use the block
size W ,= 16 (bytes). As can be seen from the graph in Fig. 3, a further increase in the block size does
not affect the accuracy of the obtained similarity estimate, but will lead to an increase in the
computational complexity of the algorithm[11, P.89].

The choice of the number of hash functions is influenced by the required accuracy of the
obtained similarity estimate. For the method of independent permutations, this estimate has a
binomial distribution with the mathematical expectation of the frequency of occurrence of the event
of coincidence of the minimum values of hash functions equal to the Jaccard coefficient (expression
6).

p=Jw) = —W (6)

Aw+Bw+Sw
where: Ay, By - the number of blocks of arrays A and B, Sy, - the number of matching blocks. The
variance of this quantity is calculated using Equation 7.
02 — p*(l_p) (7)

n

It should be noted that with an increase in the number of tests, i.e. with an increase in the
number of hash functions n, the variance tends to zero, and the frequency of occurrence of an event
in tests - to the true probability of the occurrence of an event. When calculating the confidence interval
using the “Bricoganckoro-Ilerynuna” boundary +/—3 * o, the accuracy of the identification
algorithm will increase in proportion to v/n.

Let us fix the size of the arrays by a certain value A , = B , = 2048 (bytes), the block size W ,=
16 and the number of coinciding bytes Sy, = 0.5-A , = 1024 ( bytes). Then, with a changing value of
the number of hash functions n = 1...1000, the results of measurements of the similarity
assessment at each step are shown in Figure 4.

16



TexHuka daHaapu | Texunueckue Hayku | Technical sciences N3 | 2021

R

0. T T T T T T T T T

0.7 .

0.4

T

0.3_ .r pda. s TPasdganaant o upgt '!"_
0.2_ __-‘.__.‘“‘"“.I-: |

0.1f .5 i}

O0 100 200 300 400 500 600 700 800 900 1(1?0
Figure 4. Results of measurements of similarity assessment with a varying number of hash
functions.

When comparing Web documents, n = 84 was used, and then the obtained values were
grouped into larger structures "megashingles" [9]. For the convenience of calculations, when
identifying arrays of binary data with an acceptable accuracy, it is sufficient to set n = 100. A further
increase in the number of hash functions will have less and less impact on the identification accuracy
with a significant increase in the computational complexity of the method.

CONCLUSION

The results show that integrated control systems can define arrays of binary data using
independent switching methods from a set of hash functions created on the basis of the linear
matching method. However, for the developed identification algorithm, the analytically calculated
similarity scores and confidence intervals correspond to a wide range of values of the parameters
controlled by their statistical values. The selected controlled parameters of the algorithm can be used
to implement in practice the algorithm developed to identify binary data arrays. The direction of
further research in this area is to evaluate the properties of the developed algorithms and the selected
set of hash functions [10].

In summary, the method of replacing a binary data array using the linear matching method was
assessed as adequate and selected for use in the research.
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AHHOTAIUS
"Onuit" Ba "axmm" cuHOQIApHUHT NaxTa TOJACHHU HcHUIad YMKapHIlJa To3aiall
YCKyHQJIJAPUHUHT TabCUpHU YpraHwigu. PecnyOiMKaMU3HUHT KaTOp IaxTa To3ajlall 3aBOJyIapuaa
VTKa3uiaran TaxpuOanap HaTWKajJapyd Ba YJIAPHUHT YCKyHaJapuHHU To3ajall CcaMapajopiuru
anukinanau. Kyputum OapabGanujga Xocwsl OYiAraH YaHTHU aXpaTUIl MOCIaMaJapuHH SPATHUII
Oyinya UIMUN-TaIKUKOT UIIAPUHUHT 3apYPJIUTH aCOCIIAHIH.
Kaaut cy3aap: maxrta xomamécu, KypuTHII, KypUTHII OapabaHu, M(MIOCIHUK, TO3ajall
camapajiopJIUTy, YaHr, To3ajarl.

MNOJYYEHHUE XJIOIIKOBOI'O BOJIOKHA BBICOKOI'O KJIACCA 3A CYHET
MOAEPHU3ALIMU CYHINJIBHOI'O BAPABAHA MAPKU CBO

AHHOTALIUSA
V3ydeHo BIHMSHHE OYMCTUTEIHLHOrO OOOPYJOBAaHUS Ha TOJYYCHHE XJIOMKOBOTO BOJIOKHA
Kjacca “omuil” (BbICOKOTO) M “‘ssxmm’” (xopowero). OmpeneneHbl pe3yibTaTbl 3KCIEPUMEHTOB,
MIPOBEACHHBIX HA PAIE XJIOMKOOYNCTUTEIBHBIX 3aBOJIOB PECITyONnKH, M 3PPEKTUBHOCTh OUUCTKH UX
obopynoBanus. OO0CHOBaHA HEOOXOAMMOCTh MPOBECHUS UCCIEAOBATEIILCKUX padOT MO CO3/IaHUIO
YCTPOWCTB /ISl OTACIICHUS MBUIH, 00pa3yIoIIeiics B CyIIIIIbHOM OapabaHe
KiroueBble ci1oBa XJIOMOK-ChIpEl, CYIIKa, CYIUIWIbHBbIA OapabaH, COpHBbIE HpPUMECH,
OYUCTUTENbHBIN 3 (EKT, NbUIb, OUUCTKA.

OBTAINING HIGH-CLASS COTTON FIBER DUE TO MODERNIZATION OF DRYER
DRUM BRAND SBO
ABSTRACT
The influence of cleaning equipment on the production of cotton fiber of the “oliy” (high) and
“yashi” (good) classes has been studied. The results of experiments carried out at a number of
ginneries of the republic and the efficiency of cleaning their equipment have been determined. The
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need for research work on the creation of devices for separating dust generated in the drying drum
has been substantiated.
Key words: raw cotton, drying, drying drum, trash, cleaning effect, dust, cleaning.

[TaxTa TO3anam KOpXOHAJIApHWIa MalIMHAIA TEPHITAH MaxTajJapHU OacTiIaOKyd HIIIIAII
HATIKAIApH MaBXyJl TEXHOJIOTHK jKapaHiap/a mact cHH(IM ToJlanap OJMHAETTaHUHH KypCaTau
[1].

Makona ymOy MacaimaHd eywmra OarunuiaHraH. MabiIyMKH TEXHOJIOTHK YCKYHalIapHH
TO3aJall caMapazzoanm Kyhnnaru ¢popmyia EpraMmuia aHuK1anaau [2].

=|1- (&) (1-22) .. (1 -2}« 100 (1)
100 100 100

oynna Ky, K, ..., Kn —TE€XHOJIOTUK YCKYHAJIAPHU TO3aJ1all caMapagoOpJIuri.

[laxtanu npacTinaOkyM MIIAIIHUHT MYBO(UKJIAIITUPWITaH TEXHOJOTHSCH [2] TaBcusicura
MyBO(UK MaxTaHU TO3aJall KOpXOHaIapy/a maxra “cenaparop + Kypurum 6apadann” (K;) +maiina
udnocmuknapaan toszanarud 1XK (K,) + 4 Tta appamu to3anaruu cexuuscu ( 12 Ta Ko3uK4aiu
Oapaban Owmnan Oupra) (K;) + 1XK rozamarmy (K,) + xun tapmunnaruau I1J] (Ks)" mapna
TO3aJaHaIH. YHI[a (1) popmynanu Kyiunaruya €3u MyMKHH.

w= (1= (-5) (1-5) (1=5) (1 —5) (1-535) [ <200 @

B K., = 92924100 ne6
UTTA TO3AJIAaIr"MYHUHT TO3aJ1alll CaMapaI[OpJ'H/IFI/I yM — C—1 * €0 OJICaK YHI[a,

o = 1= (1-552) (1-557) (1- 552 (1-26%) (1- 557+ 100

éxn
C,-C
Ky = f * 100 (3)
OyHIaH
Ce = Cy (1 - %) (4)

oyunma Cq,C,,C;,Cy,Cs,Cg — MOC paBumIzia MaxTaHd Xap OWp To3alarnyiaH yTraHjaaH KEWWHTH
udmocnuru onunrax. (3) Ba (4) hopMmynanapaaH TEXHOJOTHK YCKyHAJIApPHH TO3aJalll caMapaopJIiuru
Ba )KMH TApHOBHJIATY TMaxTa U(IOCITUTHHA aHUKJIAIl MyMKHH.

MamuHana TepuiaraH maxtaHu 3-4 HWUMMK TaxpuOacwaaH Kemud YMKKAH XOJia IIyHH
TabKuIam MyMKUHKH, | Ba Il HaB mamumHa Tepumu maxtanapuHu Oonutanrud udmocaura 20 %
06ynu0, OyHai uQIocIuKaary naxraja “oyui Ba AXImu’ cUHGIIM TOJIa OJIUII YUyH Kepakiu Oyiaran
TO3aJIall caMapaJOpJIUTUra SPUIIHII Mypakkad MmyamMmo xucobmanaau. “Onuit” Ba “axmm’” cuH(In
TOJIa OJIMII YUyH MaxTa UGIIOCIUTMHYU KUH TapHOBUAA MaxTa HaBjlapu Ba cuHduiapu Oyiinya 0,9 %
man 1,5 % rava Tymmpum Tamad OSTWiIagd. bByHOa TEXHONOTHMK >KapaéHJIapHH TOo3aJlall
camapagopauru 86 % raya 6ynum tanal stwiagu. [laxra To3amam kopxoHanapujaa Tan€piaHran
naxranapHu acocuii, 80-85 % I Ba Il HaB maxTanapu 6yiarannuru cabadmau “onuit” Ba “sxum’” cuHGIN
TOJIAJIAPHM aCOCaH IIyJIapaH OJIMHUII pexatamTapmiaan. Cupaapé BUIIOATHHUHT OUp KaTop maxra
To3aj]alll KOpXOHalapuaa YTKa3wirad Taxpuda HaTKajgapy Ba okopuaa kenrtupuiras (3) Ba (4) —
dbopmynanapaan QoiinanaHuiaTaH XojaAa IOKOpU CHH(G Tolajlap OJMIN YYyH KEpakid To3ajall
camapaaopyiuru anukiaanrad (1 Ba 2 pacmiap).

s 95
= 90

2

§ g(o\ 85

= § 80
5 8 10 12 14 16 18 20 22 24

[NaxTanu udmnocauru, %

1-pacm. IlaxTa udiiocauruiu To3ajam caMapaopJaurura TabCUupu
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(Kyaaa Tepuiaran) l-HopMals To3aJaHyBYM I1axTa; 2-KMIUH TO3aJaHyBYM IaxTa.

95,0
= 90,0
85,0
80,0
75,0

%

Tozanamr
camapaJIopJIuru

8 10 12 14 16 18 20 22 24
[Taxta udmocnuru, %

2-pacMm. IlaxTa ndiocauruam To3ajaam camapagopJurura TabCupu
(MamMHa TeprUMH)

OnuHran HaTwxajlap To3alall CaMapaJopJUrMHM IMaXTaHUHT OolIaHFu4 MQIOCIUrura
Kapab ycub Oopuln XxapakTepuHU KypcaTuO HOpMall, KWWWH TO3aJIaHaIMTaH Ba MAIlIMHA 1A TEPUIITaH
MaxXTaHU TO3AJAHULIAArU (apKJIapHU aHUKJIAIl UMKOHUMHU Oepaau. MaminHana Tepuwirad naxTaHu
TO3ajalll caMapaJopJIMIy Kyjia TepUirad HopMall Ba KUMHUH To3ajlaHaAMraH rnaxrara HucOaTaH aH4ya
mact OynuO, ymap opacumard (apk mnaxTaHu OonuIaHFud HQIOCTUTHTa Kapad MOC paBHIIIA
MakcumMyM 9,3 Ba 4,5 % HM TalIKWI 3Tap dKaH. Yap opacuaaru ¢apkjap perpeccus TeHriamacuaa
X? ko2 punrenTra Ba 3pkuH kKo>3QGUIMeHTIap KNHMAaTHAA Y3MHU AKCHHH TOITaH.

Taxauap vnuiad YMKapuil MApoOUTHAA TO3aNAll caMapaZopiiiry Kyjaja Tepuirad KUiuH
TO3aJIaHAIUTaH MMaxTa HaBJIapu yUyH MaxTaHu Oomnutanrud udiaocaurura Kapad 82,7 % naun 88,7 %
rava, MamuHana tepmwirasga 78.2 % man 91 % raua 6ynap skad. by anbarra 6ab3u Xoiwiap yuyH
etapau sMac. FOkopu cunduu, aifHukca “onuil” Ba “sIXmu’” CUH(JIM TOJa OJMII Y4yH TO3ajall
camapaJopJIUruHu omMpuil tanad stunaau. [laxra To3amam KopxoHanapuaa naxTaHd Maiiia Ba
HUpHUK HQIIOCIMKIApAaH To3alall Y4YyH YpHATHJIraH TEXHOJOIMK YCKYHajlap pyxcaT JTHJIraH
MaKCHMYyM To3ajall Kaitanuruau TabMunia0 oepanu. Ly cababmau To3anai KalTaluruHy OMIMPUIL
XUCOOHMra s’IbHM MEXaHUK TabCHUP OpPKaJIM TO3aJall caMapaJOpJIMIMHU OMIMPHUII Toja CU(pATHHU
KECKMH mnacaiimmura cabad Oynanu. [laxTanu KymMMya MEXaHMK TabCHp ATMail To3allallHU
KypuTHuIl 6apabaniapu/ia aMmaira OMIMpHIln MyMKHH [3].

[laxta TO3ayjam yckyHanapuHu wumiad uukapyBuu pgasnarmiap (AKIL, Xwutoi) na
TallépaHral To3ajJarMwiapHU pecnyOauMKkaMu3 naxta To3anam KopxoHaiapuga (Kywma,
V36ekncron, Unno3, AummKoH-1) MIIATHIN TaXpUGAcH, yIapHH MaBXKy[ KMHHMH TO3aJaHyBUHM
CEJICKIMS HaBJIAPWHHU TO3AJIAI caMapaiopiIury €Tapiau dSMACIUTuHe Kypeatau [4, 5].

Xo3upaa Kiactepiaap TaMOHUAAH XOPMKJIaH 0JIMO KeJIMHAETraH MaxTaH! JacTJIa0Ky MILUIAIn
TEXHHKA Ba TEXHOJIOTUSJIApU TapKuOuIa Maxaluil KypuTuin Oapabannapu unuiatuiamoxnaa. Hly
cababin MaBxXyJ KypuTuil OapabaHyiiapy KaMUWIMKIApUHM Oaprapad ATUII  yJIapHU
TaKOMUJUIAITUPHUII aCOCUIA CaMapalOpIUTUHU OLIMPHII A013ap0 MyaMMO XUCOOIaHaIu.

Peciy6mukamusaa xo3upaa 2Ch-10 Ba CBO nydy3nu Kyputuin 6apabaniapy HILIATATIAIH.
CBO kyputui 6apadanu 2Cbh-10 Kyputui 6apadanuad ap3aiiuk TOMOHH, YHU Y3YHJIUTH OYinda
6 MmerpaaH keinH 3 Merpu 6x50 MM TemmKiIapaaH uobopaTr TYpiau 1o03a OujaH KOIUIaHTaH OYino
MaxTaHu To3anaul QyHKIUSICUHU Oakapaau [6].

MasbiyMKH, X03Up/a MaxTa To3ajall KOpXOHAaJapUHU YMYyMHUH To3anall camapaiopiiiru
eTapiau OyaMaranauru Ty gaiau “onuid” Ba “aximm’ CHHGIIM ToJalap UILIa0 YUKAPHUIL X0JIaTH Tajnad
Japaxacuaa sMac. AHUKCa MalllMHa/ia TepUIrad UGIIOCIUIY IOKOPH OYJraH maxTaJlapHH TO3ajalll
camapagopiuru yra KoHmkapcu3 xonarna. Iy ca6abaum CBO kyputum OapabaHu WIIIAIT
camMaJIopJurd Ba YyHJAArd MaBXKyJ KaMuwiMkiap umiad yukapum mapoutuaa lllaxpuxon Ba
AHIKOH-1 maxTa To3anam KopXoHajlapuaa Ypranud YMKWiIIu. ByHUHT yuyyH TEXHOJIOTUK OKUM/Ia
unuiaérran CbO kyputuin 6apabanura 6epunaéTral UCCHK XaBO TeMIlepaTypacu xamaa OapabaHra
Oepuinaérrad Ba yHJIaH YMKAETraH MaxTa HaMJIMTY, UGIoCauru aHukiaanad. Kypurtuinran naxranu
cenekuust HaBu AH-37 canoat Hasu 1I, III Ba IV 6ynu6, Hamnuk Ba UQIOCIUK MUKIOPU Typiuya
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oynau. Kyputum OapabanmapuHu uil yHyMIOpiauru 6,5-7 T/coatHm Tamkwi 3Tad. OnuHTaH

HaTwKanmap 1-kaaBai Ba 3-pacMjia KEITUPUIITAH.

1->xagBan
CBO kyputum 0apadaHuja NaxXTaHU KYPUTHII Ba TO3aJIalll HATUKAJIAPH:
[TaxTta udmocauru, %
1 2 3 Vpraua ndaocmik <
Omnuarag N N N N < 5
< i 5] < i = < i = ) 4 5 e 3
HaTHKA = = = =t 8 = | = | &| 2| 5| & z 5 g
SIE|Z| S| E|F |2 |E| 5|22 £ |78
> > > >
2 3 4 6 7 8 9 10 11 12 13 14 15 16
Anmmxon-1TITK An-37 4-saB~ t=149°C
byntna 43 | 21,0 | 25,3 46 | 21,3 | 259 | 4,6 211’ 275’ 4.5 211’ 25,6 12’
42
ChOman 1 34 | 185 | 216 | 2,9 | 193 | 222 | 34 | 1B 22 | 31| 18 | 200 | 1%
KEHUH 8 2 8 4
Tozanam
caMapaiopyiu 27, 11,9 | 14,6 36,9 9.4 | 14,3 26, 1 10,113, 130, | 18, 10,9 - -
. 9 19| 6| 4|4
i %
laxpuxon ITTK An-375/3 =141°C
byntna 43 | 144 | 187 | 3,9 | 14,7 | 18,6 | 39 115’ 13’ 3,9 1;" 18,8 Zé),
CBO nan
- 14, | 17 13 15, | >4
TO3aJIalll 2,8 | 13,2 | 16,0 | 2,8 | 13,8 | 16,6 | 2,6 3’ 3’ 2,7 8’ 16,6 2’
camapaaopiu
i %
Tozanam
caMapaiopsu 3?’ 8,3 144 | 28,2 | 6,1 10,8 333’ 53 | 89 3;3)’ 6,1 11,8 - -
i %
laxpuxon IITK An-37 4/3 t=141°C
59 | 1,9 20,
byntna 52| 2,2 7,4 5,0 2,2 7,2 3 7 79 | 54 | 2,1 7,5 ]
CbOpnan
KEeHUH 18 | 65 15 5,3
TO3aJIalll 43 | 2,1 6,4 | 4,45 |2,05]| 65 | 48 % :‘ 45 (20| 6,5 5’
camapaaopiu
i %
Tozanam
caMapaiopyiu 137’ 4.5 13,5 | 11,0 | 6,8 9,7 119’ 5,1 165’ 12’ 48 | 13,3 - -
i %
3 30,4 30,8
30
O\O > 18,4
= ' 16,4
= 13,3
15 11,7 ’
§* 10,9 70
10
g 6,1 48
= . ]
= m
= 1 2 3 1 2 3 1 2 3
<
§ 4- nyaB, Ubnocourn-25,7%;  5-naB udaocaurn-19,0%; 4-maB uduociuru-7.9%;
S 1-maiina udpaocauknap, %;  2-iiupuk udaocaukiaap, %; 3-ymymuid, %.

3-pacwm. [laxTanu CBO kyputum 6apabanua To3anail camapagopauru
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XKansan Ba pacmaan kypunHuO® typuOauku naxra CbO Oapabanuma MabiyM MUKIOpa
To3ajaHap 9KaH. To3ajmam camapaJopiMru MaxTaHW OOUUIaHFUY KYpCAaTKUWIApU Ba KypUTHII
pexumura Kapab 11,7% man 18,4% rava y3rapap skan. Maiina uduocnukinap Oyiinya To3anarl
camapagopmuru 13,3-30,8% uu, vupuk udnocnukinap 6yinya 4,8-10,9% HU Tamkwi sTap dKaH.
Tozanam camapamopiauruan AnavkoH-1 Ba IllaxpuxoH maxTta To3ajalml KOpXOHalIapuaa TypJu
MUKAOpAa OynuinHu cababnapunan oupu 6apadbaH TYpIJIH 103aCH X0JIaTH, TyPJIY TO3IUKAA OYITUIITN
xucobOnaHaau. MabiyMKH, TO3aJlall kapaéHuaa TYPIIu 103a TeIIUKIapura Maiiaa uguiocaukiap Ba
TONAJIA KACMJIAp WJAmMO KOJIUIN, YHU OEpKUTHUO KYWHWIN XOJIATH f03ara Keiaad. YHH Y3 BaKTHIa
(mpodunakTika KyHJIapuaa) To3anad Typuil jo3uM O0yianu. JIEKHMH maxrta To3ajgail KopXoHalapuaa
TYpJin 103aHU UPIOCTUKIApIaH To3aIalra YbTHOOp AX1u 3Mac. TYpiu 103a1a TUKWIUILIAP OYIUITN
YHH TO3ajlall caMaJopJIMruHu nacaitupanu. bapabanna naxrtanu TozajamiHu a(3aiuru To3ajamt
xKapa€Hu Xeu KaHJal KyliuMya xapaxatjiap Ba MEXaHUK TabCUPCU3 aMalira OLIUPUIIaIH.

bapabanna maxtaHu TO3ajall CcaMapajopiUIMHU OUIMPUII YYYH YHra TabCHUp ATYBUHU
OMWJUITApPHU aHUKJIA0, >Kapa€HHU ONTUMAJUTAIITHpUII Oyinya amanra OIIMPWITaH [acTIaOKu
TaJKUKOTJIap OUp KAaTOp KYIIMM4a HMKOHUATIAP MaBXyUIUTMHU Kypcatau. XKymiaanaH, TYpiu 103a
temukiaapu 6x50 MM, SbHU KO3MKYaiIM TO3aJIalll yCKyHajapuJa YpHaTWIraH ro3a OwiaH Oup Xui
1aKija OJIMHraH. MabiayMkH, Ko3uK4yain OapabaHzia To3anaHaéTraH Haxra Ty3wiIMa TapKuOuaa
MabJIyM MHUKIOpJA SKKa TOJAIM YUTHTIIAp MaBXKy[d OYnuO ynap, TYpid 103a TEIIUKIapyu 6 MM JlaH
KarTta Oynranjaa, uQJociukra Tymud KeTUIM MyMKUH. JIekuH 6apabanra Tylmaérrad naxra Ty3uiama
TapKuOMIa SKKa TOJIAJIU YUTHTIAp OYaMaiiay, NIyHUHT yuyH Oy ep/a Temury 6 MM J1aH KaTTa TYpiau
103a/1aH (oiiaaHuIll UMKOHUATUHYU TEKIIUPUO YUKUII MYMKHH.

bapabanna nmaxrta KypakjapJaH TyLIMIINa, TACTKU KUCMAArd Kypakjapra ypuiraijaa, yHu
TapKuOHUaru 4auriap axpanu6 ynkaau. JIKMH KeHuH TylmaéTral rnaxra yHu ¥3 TapkuOura onaau,
toraau. [laxra Tapkubuaaru yaHrjaapHyU TEXHOJOT UK JKapa€HHU OOIIIaHFUY KUCMU/IA a)KpaTUO OJIUII
To3ajallja MEXaHUK Tabcupiapia Tojda cudaTuHM cakiamra wkoouil tavcup staau. Llynu
TabKUJUIALl KEpPaKKH, CTUIUTUPWITaH IaxTa Tojacuja MEHepanl uvaHrjap OYinb, TeXHOJIOTHK
xKapaéHiapJa ToJla TypiM lo3ajapja CHUPINAHMO XapakaTjJaHTraH/Ja YHU IIMKAcTJIAHTHUPULI,
TEXHOJIOTUK YCKyHa OJJIEMEHTJIapUHU eHuwiumura ojaud Kenumu MyMKuH. byHnait can6uit
OKMOATIapHU OJIIMHU OJHUII YYyH ToJla TapKUOMAArd YaHIJapHU TEXHOJIOTMK >KapaéHHUHT
OonuiaHFud O0CKUYMAA axpaTud onuin makcaara MyBoduk Oymap »sau. lly makcanna KypuTuin
O6apabann CBO pga KymuMmMya YaHr ynulad KOJMII HMMKOHUATMHU O€pyBUM Y3rapTUpHILIap
KUPUTHINO, YaHTHU CYpUO OJUII amalra omupuiaaad. Yoy HyHamuIIar TaIKuKoT HaTKalapu
KEWMHTU MaKoaaa 0aéH STHIIaIH.

XyJioca

Magxyn Kyputui 6apadanu CbO Hu niad yukapuil xkapaéHugaru TaxJIMiad, yHA To3aJ1all
camapaJOpJINTU SIXIIU SKAHJIUTH aHuKIaHau. bapaGanaa xocun OynaéTran 4yaHrHU akpaTHO OJIUII
Oyinya TaJKUKOT UILJIAPUHU aMaJira OLIMPHUIL JIOZUMIIUTU KYPCATUIIH.
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PEXXUMHWHHU TAJIKUKOTH
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AHHOTAIUS
[TaxTaHu AacTIa0KM WIUIANI TEXHOJOTHACHAA TaXTa XOMAIECHHU KYPHUTHINI >KapaéHU MaBXKyIl.
Ym0y >xapaén amaira ommpuiIray, KypuTuin 0apabanuia KypyuTHIN areHTH (MCCHUK XaBO) OMJIaH YaHT
Xamja eHruja Maiina udiaocaukiap OuilaH apanamma Xocus Oynanu. Yoy Hazapuil TaaKUKOTIap
MakcaJay IaxTa XOMalulECUHU KypUTHUII Kkapa€Huia Xocui Oyirad udiocaukiap OuiiaH XaBo OKUMHU
apajaliMajJapyuHu cypub OJMII Xamja To3ajlall jkapa€HJApUHMU acociall Ba YJIapHUHT acOCHi
napaMeTpUK Ba YerapaBuil KypcaTKUWIaApUHH aHUKJIAIIIAH HOOpaT.
KaauT cy3nap: maxta xomamécu, KypuTHII, KypuTUIl OapabaHu, HUQIOCTUKIAP, YaHT,
TO3ajalll, CYIOKJIMK XapaKaTH.

NCCIEJOBAHUE ADPOJJUHAMUYECKUX PEXXUMOB CEKIIUU OYUCTKHA
CYHIMJIBHOT'O BAPABAHA
AHHOTAIUS
B TexHOM0rHM IEpBUYHOM 00paOOTKH XJIOTKA MPUCYTCTBYET MPOLECC CYIIKU XJIOTKA-CHIPIIA.
[Ipu ocyrecTBiICHMU 3TOTO TpOIEecca B CYHIWIBHOM OapabaHe oOpa3yeTcsi CMeCh CYIIMJIHHOTO
areHTa (ropsuero BO3/yXa) C MBUIBIO W JISTKUMHU MEJIKAMH COPHBIMU MPHUMECSMHU. 3aladeil 3Tux
TEOPETHUYECKUX HMCCICOBAHUHN SIBIICTCS OOOCHOBAaHHME BapHaHTa OTCOCA M OYUCTKH BO3IYIIHOTO
MOTOKA C COPHBIMH MTPUMECSMH, 00pa3yIoONUXCs B PoIecce CYIIKH XJIOMKa-ChIpIa , ¢ MOTyYeHHEM
OCHOBHBIX ITaPaMETPUUECKUX XaPaKTEPUCTUK M TPAHUYHBIX UX ITOKA3aTEIeH.
KuroueBble cjioBa XJIOMOK-ChIpEll, CYIIKa, CYIIMIbHbIN OapadaH, COpHbIE IPUMECH, IbLIb,
O4YUCTKA, IBHMXXCHUC KUJIKOCTHU.

RESEARCH OF AERODYNAMIC MODES OF THE CLEANING SECTION OF THE
DRYER DRUM
ABSTRACT
In the technology of primary processing of cotton, there is a process of drying raw cotton. When this
process is carried out, a mixture of a drying agent (hot air) with dust and light small trash impurities
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is formed in the drying drum. The task of these theoretical studies is to substantiate the variant of
suction and purification of the air flow with trash impurities formed in the process of drying raw
cotton, with the receipt of the main parametric characteristics and their boundary indicators.

Key words: raw cotton, drying, drying drum, trash, dust, cleaning, fluid movement.

[TaxTa To3anam canoatu coxacuia 0eroHa apajammMaiapad XaBo OKUMUHH XyCyCaH YaHTAaH,
udIocnuKaaH TO3aNall acocCuii MyamMostapaan oupu 0ynud xucobmanamu [1].

Munepan JaHriap, TEXHOJIOTUK KailTa MIUIal skapa€HuJaru OpraHvK 4YaHriap (Tosanail Ba
MaxTa XOMAallECUHU >KUHJIAII )Kapa€HuJa) MMaxTaJaH axpajiald Ba UCCUK XaBo OWiIaH Oupraiukaa
KOpXOHa 1exiapu Oyitnda atpod myxurra atmocdepara tapkaiaam [5-8].

Hatmxana wmuHepan uyaHmiap arpo-MyXuTra TEXHOJOTMK JKUXO3JIAPHUHT  y3aTHIL
JJIEMEHTJIapura maxra Maxcyjloriapura (tonara) 3apap kearupaau. llyHuHr yuyyH mnaxra
XOMalECUHU KYpPUTHIL >Kapa€Huaa KypUTUII OapaOaHUHUHI Y3YHJIUTH OYyiiMuya 4aHTHU (MCCUK
YaHTHU) TEHT paBUILAa cYypUO OJMHUILKMHU TabMUHJIAII MyXUM Xucobmanaau [9, 10].

by Bazudanu 6axkapui yuyH Kyiiuaaru Oup Hedta €H TOMOHAAru KaHayuiap (TpyOanap) Ounan
Hurwirad TyFpu Oypuak €ku OypanraH Iakjijaru rOpu30HTal KyBypiap Oyinda HKKUTa MyXUTHUHT
(4aHr-xaBoJIM apajlalllIMaHUHT) XapakaTMHHU KypcaTyB4uM cxema KypuO uumkuigu. Acocuil Baszuda
O0yn1u0 ropu30oHTaN KOIIalraH MarucTpajil KaHaiau TpyOONpPOBOJHUHI XTT ATUIUII OypyakiapuHu
aHUKJIalm XamJa €H TOMOHHUJAru KaHamiap (KyBypJiap Ba OKMMHHUHI OOIIKAa MEXaHHUK Xamja
FEOMETPUK MIAK/UIapH) HUFWIMIIMHUHT 27 OypuakjapuHU aHMKIA xucobimaHaau. by wuim
CUKWIMAlIUraH CyIOKJIUMK Mojenu Oa3zacuja KOMIUIEKCIH Y3rapyBuaH (QYHKIHS YyCyJUIapuaaH
doigananuiaTal Xoaa aManra omupwiaa [2]. VkkuimaMyu OKUM S'/bHU MOTEHIIMAI OKUMHU KYPHO
VTHII Ba apajialimMa XxapakaTUHU CTaloHap /1e0 KaOyJl KMIIUII TaBCUsl STUIIAIH.

CyIoKIMK apanaimMacyd TOMYU Tap3uJaru OKUMHHUHT Ha3apuil Ba MUKJIOpUNA €UMMUHU yCTH]IA
o6 Oopuiiran Oup KaTop wiMui unuiap [3, 4] mapxya. @azana y3rapumuiap coaup Oyiamacaan oup
(azaym 30Ha Xocui OyImacaan Gapkapop OYiraH CylOKJIUK apajaliMaJapUHUHT TOMYU Tap3uaru
OKUMHUHHU TaJKUKOT KWJIMII apajamiMa OKUMHUHUHI acOCHil TuApoa’poJMHAMUK Ba OoIIKa
napaMeTpiIapHu aHUKJIAIl yUyH aHAIUTUK (GopMyJiajapHu MaK/UIaHTUpWIIraH [2, 3, 4]. Maxcyc ycyn
Oyiinya CyIOKJIMK apajammacy (MKKM BOCUTa) TOMYH Tap3uAaru OKUMHUHT UKKHJIaM4H YITYOBUHH 1-
pacMa KypcaTwiral cxema Oyiinda aHuKJIaiMu3.

Beprukan kanan 6yitnua (BE mapamerpu 6yiinua 1-pacm) nactra Oopajural MKkajia BOCUTa
("4aHIJIM- XaBO apajalliMaCUHUHT) TEHT Japa)a/a TaKCUMJIAHUILIMHU TabMUHJIAI YUyH KOMIUIEKCHU
Varapum ¢yuknusacu [4] HazapusicugaH (oWganmaHwiIran xoJjijga OapKapop CYIOKJIHK TOMYHIIap
Hasapuscunan Qoiinananunamu. By mapaMeTpuk INAakija amanra OIIMpWIAAM. Eppamum coxa
Mapkasuma rokopumarn Cp (2-pacm) KaOyn KwimHTaH. t = §, Y3rapyBuaH Mapamerp.

EHI/IK KaHaJIJla UKKH BOCUTA apalalliIMAJIApHUHI XapaKaTu

.

IR

i =T
..1'-||.u

™ ]
1|r1;

1-pacyt Ominn coxack
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my
{#*
I.-i‘

Py
o
1

2. -packi Kamommx coxa

By Basuda W) = ¢ + iYp xomiuiexke norenuuanuaa G, (2-pacM) COXaCUHUHT akC STUIIMHU
Ba XKykoBckuii pyHKIuscuaan GoiganaHuIral Xoiaa aMmainra OmupuIaIu.
Wnpy =T+ 160 umm Wneey = INF(ppyvy) e €))
. v,
By epna i = anLn0 = InF(pp, Uy) 6(t)- BeKTOp Oypuyaru, - Te3NMK IOTEHINAIIH, - TOK

GbyHKUHACH.

p1Vih + P2V _ @
pLVE + pa V5 Va
(n=12) )
bup dasanmu (Oup TeKUCAMKIArv) CYIOKIMK xonatuaa w(t) = ln% +i6,m,e sum F =
v
(pn, V) = -
By xonaraa V;, (t) dyskumscuruHr t Oyiinua Xocuaacu Kyiugaruua Oyiauu.
de — — an (3)
dt n(t—d)
w,(t) XKykoBckuii (QYHKUMACMHUHI  dYerepajaHran KuiimMariapuaad  Qoiigananus
KyWduaruiapra sra 0yiammus:

F(pnlvn) =

V, = const.

I
-0 < &< -1, =0; — 7 lIaponTHAa

-1<é<1, n = 0; —am wapouTuaa

]mwn(t) = 1< 5 <dd< 5 <en= 0;0 IapouTHaa

I
e<é<oon=0; — 7 WapouTHAA

By epnan xap 6up daza Teznuru yuyH lIBapi [4] unterpan ¢opmynacu Oyitnda Kyhdugarura
+0 Jmwn(t)

.o - E_t

Elinnran xypuanmmaa

sra 6ynamus. w, (t) = %

1 0

-1
1| m o[ dE dé  mw [ dé
“’n(t)-;l‘z_]m‘“ﬂ_1a‘z -t

VY BakT/Aa aKc 3TaUraH KOMIUIEKC Te3JIUK U(OoIach KyHuaru KypUHHIITA dTa 0yaau.
1

t-D%(t+1)2" ¢

@

Vi ="Vao
(3) Ba (4) napnan ¢oiinanaHud reoOMeTPINAIUK YIyH
— _ a
gz _ _F__ vt-e  la _ _F ’t_e*(ﬂ) x LA (5)
dt T a t-d T t+1 t-1 t—d

1
(t-1)*(t+1)2~
v 2+ 2
by epma F = = ’% XycycaH, kanan oomuaa F = L, = H mapoutnna Arap q,, =
Vno pP1Vipt+p2V,
10 20
HV,,f,, DKaHJIUTH Ha3apra oJIMHCA y BaKTa
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F=H /% (6)
Vio, Voo - (AA) xanan 6omuaa (1- pacm) dazanap te3nury.

by epna H=L,- BepTukan kaHaaHUHT 3HH (1- pacm)
2
g= Z—Z(?) fi+ 1>, =1, fi,f,- da3zanap KOHICHTpAIUACH:
1 10
OKMMHMHT T€OMETPHK TaBcusuiapu yuyH (5) Ba dt = dx + idy = ¢, f (&,n) * (d€ + idn) nan
¢oitnananuO éimran KypuHUIIra sra 0yaamus:
1
—e)+inlz[(§ —d)+in]™*
dx+idy = ¢, [(§—e)+inl2[(§ - d) 77]1 « (dE + idn)
[ =D+ m]“[(§ + 1)+ in]2™"
by epna

—e
(€ =D +inl" = [~ D +721z 7 g, = arctgp
[+ 1)+ nile = [(¢ + 192 4 7212679 4 G

2 DC) qj3 = arctgg%
[(E-d)+im] =[E—d)? +n°] " e? @, =arctg .

by epnan dt pyHKUMSHUHT XaKUKHUI Ba YM3UKIN KUCMJIApUHU aKpaTHO KyHuaaru KypuHHUIITa
ara Oymamus:

dx = ¢, f(€,n)[cos(&,n)dé — sin(&,n)dn]

1y = cof G D lstn(e s — coste ] @
By epa cos(§, 1) = cos g, sin(§,n) =sing ¢ = “Hay; + @3+ @,
1
2 215
FEm) = [(fa e)’ +n°l2 . 12 :
[(£ = D)2+ 7212« [( + D)2 4 2p2e) G =D+
€1 = —; XyCyCUH KYpUHMIIJA C; = L?A; oynaau. (5) nan srunyBuan BC neBopu Ba BE xananmu
9HU Opacujiary OOFJIaHUINTa ACOCAaH KyHUAaru KYpuHUINTA 3ra 0yIaMus:

Lgg = Lpc cosam, Lgg = |Lggl, Lgc = |Lpcl
Ly- Lgg = const (c3m)

®)
By epna
1
F Ve—t 1
LBC=; jf(t)dt, f) = T *d—t’0<a<§
e} Q-+ +t)z7“
D (t=d) nykraga o ¢byukius  Kyduparuau  anukiad  (DD)  kanan  oxupuna
(1- pacm) Lp —sHM aHUKJTaHMU3.

1
—~ _ @-D%@+n2"* -~ _Ip _
L, = e L, = " Ly = const (c 3m)

©)
AB Ba EA yxu 6yitnua (—oo; —1) Ba (e; +0) (2.3.1- pacM) opaiukaa Te3IMKHU TaKCHMJIAIL
yuayH (4) nan Kyiugaruau onamus: AB yku Oyiinda (—oo < t < —1); mapoutuga

—

(1—t)“*(—t—1)%_“ 0.t =—1mapouruaa )
W, = e—t . t=—comma
L t= pouTuja
7=
" vy > (10)
EA yku 6yiinda e < t < oo mapouTu/a
— _ (t—l)“*(—t—l)%_“ _ (ﬂ)a T t — e wapouTuza
n2 T t—e ~ \t+1 t-e 1. t — comapouTuzaJ
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By epra V=2 (n=1,2).
Vno

(3) — (10) mapma 1<d<e<oul<a< % aKC STUIMMHUHT HOMAabJIyM IMapaMeTpiapu

KYpuHIU. YnapHu aHukiam yayH (8, 9) Ba 3apyp Oynranga (10) mucOGatmapman ¢oiimamaHuIn

MYMKHH.
Lgr = LBE  rysumnn eun6 (11)
Lpc
|Lgel = |Lpcl| * cos a
Lol = L] (d—l)“ d+1
= * *
b A \d+1 e—d
F (1 —t 1
By epna |Lgc| = __f_l : 1_‘*§ |Lggl = [Lal = const = (3 m)
T (- (t+1)2 ¢

a — Oenrmmanam. 0< a < % Oyiran XxonaTga XyCycaH a = i(45°), a= %(300), a=

1 (180 — 10129 g = L(159) o = L (90 “ n 0
5 (189), a = - (129),a = = (159),a = ” (99) Ba x.k. 6ynrama. 0< am < . (90°) mapouruna

(11) Tu3umam eund 1< d < e akc eTHI mapaMepTIIApUHN AaHUKJIAHMU3.

Cyurpa d, e Ba a akc O3TUII TapaMeTpiapuHU AaHUKJIAHUO BEPTUKAJ JAeBopiap Oyiinda

kucmitapHUHT AB Ba EA y3yHIMIMHHAArY TE3JIMKIAPUHA TEKIIUPHUIL MyXUM. YJIap HHTEPBAIHUHT
Xap KaHaal HykTacujaa oup xun 0ynuimu kepak. AB y3yunuru (Yku) 6yiinya -0 < t < —1 Ba EA
y3yHnury (Yku) Oyiinya e< t < +oo0. Xycycan AB y3ywmuru (Ykn) 6yitnmua t = —1,5 EA y3ynnuru
(Vxu) OVitnua t = 1,2 1e6 kaOyn Kununran xonaraa 0y nykranapaa Vga (—1.5) = Vga(1.2) 6ynann.
®dakar Oy xonatdga Beptukan kaHanna (BE=AA) suu Oyiinua apamamma TEHr paBHUIIa cypud
OJIMHAH.
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ECONOMIC AND MATHEMATICAL MODEL OF CONTAINER BLOCK-TRAINS

ABSTRACT
The article is devoted to the study of the operation of the container terminal of the Tashkent-
Commodity station during the turnover of the container block-train. An organizational and
technological model of the container turnover in the form of a network graph is considered, and the
technological capacity of the terminal is calculated by modeling operations with containers in the
form of a step-by-step algorithm. The resulting methodology makes it possible to predict the duration
of the turnover of a block-train and is a kind of imitation of the Uzbek railway network from the point
of view of launching a container block-train.
Keywords: cargo transportation, admission, delivery, loading, unloading, container, terminal, block-
train, algorithm.
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