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The methods of mathematical description of the formation of a surface profile
during 3D printing using FDM technology are reviewed. Due to the complex specifics
of FDM 3D printing, the correct description and prediction of the surface proéle d
pending on the conditions and printing parameters is an important part of optimizing
the FDM process.
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CREATING A PRESENTATION PROGRAM
A HOLOGRAPHIC ROBOT

P.V. Ermakin

Scientific Supervisoi A.A. Kulebyakin, Candidate of Technical
Sciences, Associate Professor

Yaroslavl State Technical University

The article discusses the possibilities of hardware and software for thenprese
tation of a holographic robot manipulator. The issues of creating such equipment, i
cluding for computer tdmology systems, are relevaithe purpose of this study is to
analyze the software and features of building a holographic presentation of a robot
manipulator.

Keywords:device for visual display ofB information, software for creating a
holographic presentation, robot manipulator, haoaphic projector.
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COMPARISON OF METHODS FOR IMPLEMENTING
INFORMATION SUPPORT BASED ON MS SQL SERVER
DBMS AND PDM-SYSTEM LOODSMAN: PLM

K.S. Leon, O.N. Kalachev

Scientific Supervisor O.N. Kalachev, Candidate of Technical
Sciences, Associate Professor

Yaroslavl State Technical University

The method of adding graphiciafformation to databases and creating a report
based on them and the method of preparing and uploading graphical information to the
LOODSMAN:PLM are considered. A comparative analysis of these techniques has
been made.
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INFORMATION TECHNOLOGIES OF REMOTE ACCESS
TO ENGINEERING INFORMATION

K.S. Leon, O.N. Kalachev

Scientific Supervisor O.N. Kalachev, Candidate of Technical
Sciences, Associate Professor

Yaroslavl State Technical University

Options forremote access to machibeilding information using augmented
reality technologies, as well as using QR codes and AR tags are considered.
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AR tag, QR code, Crdearanetric, VuforiaView, CAD/CAM
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DEVEL OPMENT OF ¢BRACKERé PART
MANUFACTURING TECHNOLOGY USING ADDITIVE
TECHNOLOGIES

V. O. Makarov, M. A. Nazentsev, A. V. Oborin

Scientific Supervisofi A.V. Oborin, Candidate ofTechnical
Sciences, Associate Professor

Yaroslavl State Technical University

An industrial 3D printer using SLM technology has been selected, a nkew tec
nological process has been developed and a new route for manufacturing the "Bracker"
part has been drawn up with the use of additive technologies for the production of the
workpiece with subsequent refinement with the help of classical machining.
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Information is presented on the instability of the physical and mechanigal pro
erties of processed and tool materials due to fluctuations in the composition df chem
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cal elements, the conditions for performing heat treatment, as well as their changes due
to regime conditions for mechanical processing.

Keywords:machining, the chemical composition of the processed materials and
cutting tools, heat treatment, the quality of the surface layer of the material of the part.
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The possibility of automated construction of drawings of cutting toolsdy pr
gramming scripts in the AutoLISP language is being studied. The process of intplemen
ing the program into the nanoCAD environment and the necessary sequence of stages
of its creation are shown.
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The most efficient way to transport oil and gas nowadays is pipeline transport.
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problem of pipe contamination is still relevant. One of the ways to solve it is the use of
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BASIC PRINCIPLES OF FORMING A BLOC -DIAGRAM
OF CALCULATION OF STRUCTURAL PARAMETERS
OF A REGULATORY AXIAL VALVE

N.D. Novikov, E.A. Efimov, A.B. Kapranova, A.E. Lebedev

Scientific Supervisors¢ .B. Kapranova, Doctor of Physics
and Mathematics Sciencéxofessor,
A.E. Lebedevy Doctor of Technid SciencesProfessor

Yaroslavl State Technical University

The basic principles of the formation of a block diagram for calculatingahe r
tional ranges of changes in the design parameters of the control valve are considered.
The elements of this blockagram are based on the theoretical results obtained by
stochastic modeling of bubble cavitation at its early stages in the flow region of the
control device.

Keywords:axial valve, bubble cavitation, design parameters, model
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CONTROL VALVE DESIGN WITH SYSTEM
OF THE SEPARATOR-COMPRESSION SPRING

S.V. Bazunov, V.A. Esipov, D.A. Tikhomiroy ¢ .B. Kapranova

Scientific Supervisor ¢ .B. Kapranova, Doctor of Physics
and Mathematics Sciencéxofessor

Yaroslavl State Technical University

The design features of a control valve with a separatonpression spring sy
tem are considered. This system is designed to provide aonaat@tion mode of p
eration of the device, which reduces the numbdiubbles formed already in the early

stages of the cavitation effect.
Keywords:construction, control valve, bubble cavitation, separator, cosyre

sion spring
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The design features of an axial valve with a spiral flow dividercaresidered.
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DISTINCTIVE FEATURES
OF THE CRYOGENIC VALVE DESIGN
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The main distinguishing features of a cryogenic siftiplunger through valve
are considered. A wide range of low temperagundgth a difference of more than 190
for working environments imposes regulations on the sealing of seals, including for the
stem.
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DESIGN SUPPORT FOR EXPRESS ANALYSIS OF A SOLID
DISPERSED MIXTURE
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Designing the hardware and software systeandware, including a digital>e
press method based on the difference in the color of the particles of the mixture for a
quick assessment of the content of the mixture components in the sample ancethe subs
quent calculation of the coefficient of heterogéneis the main indicator of quality.
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The paper presents the design of a device for extracting samples from kae wor
ing volume of a mixing apparatus, which makes it possible to study mixturesesf mat
rials prone to segregation.
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The issue of obtaining a higjuality mixture from granules of polymer reat
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DESIGN OF MIXING EQUIPMENT FOR THE PRODUCTION
OF POLYMER FILAMENT USED IN 3D PRINTING

D.V. Stenko, D.D. Bahaeva, D.V. Fedorova.B. Kapranova
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and Mathematics Sciencéxofessor
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The issue of filament production for 3D printing is considered. A 3D computer
model of a rotary mixer with a conical bump has been developed.
Keywordsfilament, polymer thread, mixing, rotary mixer, 3D modeling
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The principle of operation of a ball valve is considered. We studied what the
control valve contains.
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Schematic diagrams of drum devices for mixing bulterials with elastic
working elements, which reduce the segregation of processed components, are cons
dered. Based on the analysis, the main constructive and technological methoes of i
creasing their effectiveness are established.
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EXPERIMENTAL STUDIES OF BULK MATERIALS MIXERS
OF GRAVITY -BULK ACTION

P.M. Smirnov, S.N. Cherpitskiy, M.Yu. Tarshis

Scientific Supervisor M.Yu. Tarshis, Doctor of Technical Sciences,
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The conducting method of a loose mixture quality experimental studies in a
continuous device is considered. The methodology is based on@ntact method
for studying the quality of a loose mixture of contrast components.
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rion, mixture quality
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FORMATION OF A DISPERSED FLOW BY FEEDING DIRECT
MIXING OF FEED STREAMS

D. V. Lebedev, A. E. Lebedev

Scientific Supervisor A. E. Lebedey Doctor of Technical Sciences,
Associate Professor

Yaroslavl State Technical University

The article deals with the problem of the formation of mixtures that ar@-hom
geneous in composition. The process of mixing bulk materials;amponent mixtures
is considered. Models of formation of flows from dispemnedia and mixing meafa
isms within the flows are described. Hypotheses are made about the applicability of
models in the selection of processes and devices for mixing.

Keywords:bulk materials, mixing, flow control
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REGRESSION MATHEMATICAL MODEL
OF OPERATION OF CONICAL ROTARY DISPENSERS
OF HETEROGENEOUS COMPONENTS FOR QUALITY
CONTROL OF MIXTURES PRODUCED
ON NONMIXERS
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Scientific Supervisof A.V. Evseey Doctor of TechnicalSciences,
Associate Professor
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The paper examines the construction of regression mathematical modesfor do
ing bulk and granular materials by rotary conical feeders in the application of quality
control of finished mixed products and composite materials is considered.

Key words: mixtures, composites, feeders, regression analysis, mathematical
models, quality control
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A method for calculating a canopy made of metal structures for a parking
lot has been developed. Thalaulation of structural elements is performed. The
design schemes of the canopy elements are considered. The cross sections of the
girders, trusses and struts of the structure are selected
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BUTTERFLY VALVE: DEVELOPMENT FEATURES

R.A. Kalimulin, P.V. Ermakin

Scientific SupervisorsE.R. Novikov, Candidate of Technical
Sciences, Associate Professor,
N N. Maurin, Candidate of Technical Sciences, Associate Professor

Yaroslavl Statél'echnical University

The problem of preventing cavitation effects in the process of regulating the
flow of liquid media is singled out. The design features of the solution for regulating
fluid flows in a butterfly valve are described..

Keywords:cavitation, construction, shutter, flow control, body, lamella
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FEATURES OF PRACTICAL CALCULATION
OF MACHINES FOR CYCLE STRENGTH
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Scientific Supervisor 1.S. Sheronina,Candidate of Technical
SciencesAssociate Professor

Yaroslavl State Technical University

The procedure for calculating the endurance parts of machines. The features of
the effect of various factors on the endurance performance, such as stress esncentr
tion, the size of the part, theag® of processing its surface, are analyzed. Theeroc
dure for determining the coefficient of safety margin by normal and tangential stresses,
as well as by complex resistance is determined.
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DEVELOPMENT OF A DEVICE FOR REGULATION
OF THE DEPTH OF IMMERSION OF THE WORKING
BASKET OF A BEAD MILL
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The design of the mechanism for regulating the immersion depth of the bead
mill basket, made on the basis of a screechanism, is considered.

Keywords: bead mill, dispersion, screw mechanism, regulation, immersion
depth
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This article is devoted to the description of the design features and the principle
of operation of the new centrifugal impact mill.
Keywords:mill, shredder, centrifugal impact mill, grinding
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The present invention is intended for use in the chemical industry, the agro
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The article proposes the design of a periodic device for obtaining resistant
emulsions.

Keywords:emulsion, batch device, reflector, fins, liquid, liquid spraying
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DEVICE FOR HYDRAULIC TRANSPORTATION OF BULK
MATERIALS
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A new design has been developed for the hydraulic transport of bulk materials,
slurries, as well as for pumping liquids with a significant suspension content having an
abrasive ability.

Keywords: hydraulic transportation, bulk materialspumping equipment
abrasive wear
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CATALYSTS OF THE ISOMERIZATION PROCESS
IN THE MODERN OIL REFINING INDUSTRY
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The object of the study is a catalyst for the process of isomerization of light
gasoline fractions, designed to increase the speed of the process and increase the o
tane number.

Keywords isomerizationcatalyst IPK-2C

1l domktwhgy dpdgfdimtse s  sdzzyjtskdwy o
orn (o sdy destse B dzLt ddese M Edzzyh j dzdz” d
WeodvW jlsiw ftsyjmi dJLtsdkjtedL Oydd ¢ dlsOdzO
setcOdzdyj dzd? CHdakEddz i @BO | Mot2Misa O Oalt
dzO seteOdzad yj dzdj 5 WOC ydsdedets 3lzts -iytsyls C
BOBduUud MEdna MisjHddzj dzd?2. w6’ jdi3 fesyj M
BjdeL ddetsar j WttOCydd. 1t Hftedyddai dr dzdL

155



H O dzdzlz '© € Y et fsHo jtee O ls dJLtsdiitedL Oydd.
Udmazd Heshisdeojsmw ko j dzdujddd d Htsdd d
te ts dz! detwcOjls COOd&ZdL Oltsts, ZO § o jten dzfs
gL tedLOydd. 1 O HOdzdzr 2 B3 dels diplzh j fyls
Hise ddAlsd@ds stcO. lted orBBtey Itsets Isddzd d
odzd 3Odzadj] dO jet HBMmMstsddmlseo © d dfPHsMmisO
LOlststc O.

] ABHJ] HOdksets dMhdi Hse Oddw BEHEIS
LOt® Hhkv ftetsyj Mo ddisehdied L Oyd
odzr 2 d YBHABHWHNd2 Hb&v ftetsyj Mo ¢
SOdkzdL Olsster 5 Moatsj?2 MmMikh dshisd d&Bisc
Cdy d cOLBBBEOLA J, Ists jMmis: jf-ted dedd
dzr = Mthisswdd?2. 1 0detsdzjj twWOMf@sMisteO
stster . Rr dJLEBISOas dzdeo O ls dL dB3d Is O dzdzts

lJTHjdvesls Isted thdesedzr | ctekzffr COOdz

lLAjsddlsdy § SOOdzdL Olstster

RABBj¥Ils BBAZjJ orMstd? {fYtese yYykeflsed
Uy B3 Htezedj odH' . 50C eiEjlsG@stoed jj §usoihpdrdE
78 5 dimMdzjHse Olsjdz MEtsRBEz BilssHiz) - | d&zv
tcOlskzte dzj sBrHIBs dMfsd L soOdzd] tcdgj o
COoOMBt! jots?2 Mmd3j md. vsOCYJ HOdzdzr 2 odH &
Slsdesh ptreifstesHO € Lok B StopHzizsilstse s  dg
HsBOQoadzj dzdj o Isjrdesdzsedud MSkes Med Bz
YydteSedzdtezs h jets Jluy, O IOCy] Mjf OOt
fdtejudmdzj dedese s tsBBStczHtss Odegd § Bog-N O Is
dzdlsdzr 1 € OlsOdzd L Qi thdstwslo od3thpsctz s sl M52 ydo
vehdd3 fediimvd o Mt j. (") BHE2
dzdL Olsstc® BEHjIs wodwjlsimw jet Mftsmse das

2. sOlsOdzdL Olstster dz0@ BMdesea ] - zsttdtotse Od

]l fdziHmsedd or M 52 OfLIsAleodasdms-diz oHjCd
90jlsiMw or otsH fEeBHESKO ftsyj Mo, 0O IO
sOlsOdkzdL Olsster Z0 shmdtsse ] ndEttedteso Odzdats?
toj dgls OB j dz' dg" B3 5 fteduyddei Heknm MmEkh jMmilse

1)1 fesyjmij +CMfdzOOoydd &L &&" do O
otsHdIs ¢ Mmdedy J dzds OCIsdodetsmisd COlsPezdL Ols
Msoe @ mdztte® © Mrte! | HBBOosdzwe s - dzstefmtsH J

2) [Bd&ZzOHOjIs BBdzr 82 vykoefmlseadlsj dz' dzatsfls
CdmizstesHMsH jtey O dj MjHddzsj dzdv, o BHO,

vOCYJ HOdzdz 2 ObGs® O dzdgj 6 J dzgidts-Jtelze Is
Br Mtmis®e dzj sls 3

3.50IsOdzd L Olsster dgO tsMmdeseo | Mezdzr W Olsdtets

156



l femdzjHdij otcj ddY  tsdzzyddzd dOds dz
Misead® COLOddJIsdyiMSdrs wHBe,d wHBIEZOH OF
dz CtoQayidedj. dzj1 4 IsteiBEEIs 998 jHjddwY - d
CJ O OCY] fted L O jdzOyde Odedd vl ¢
dchlsdzfj COOdkzdL Olstster Istcj BB Is dzgOdzd yd
v fsHBtte® dgOdetsdzj j {WWjSlsdo dztse s
stcd tq@ gzd B3OS d, MtsBteOdZO JdeW stedZOYdw {f
Zyofmlsdji dd3 HOdaRicBo C OBz Ozdz IsOIsOdBE 0OdzOC
ter dz¢j COlOdzdL Olststetse d3tsy dAs, o3rPlj dzRI3 ‘s Is t
24. [ Odedz’ §| M YsCOLOLjdzvdRBd ftojHMISsOo dzj dz

s OB dZd yooOLOL) &ff ftyd MMse M EyoOmisdy &3 ¢
g R2, 1-R4, Rlus

1 8COL Olsj dzd d4R2 |1 R}BO|R) s24

vk jellskzO, 120180 | 140200 | 100-150

[BI Y B3dzOY M¢ it mish 2535 | 152 2,03,0

[ OQodzjded i, f1 O 2528 | 24 3,04,0

[Bdz dzgsy flsdesh j dzd § 15 (0,1-3):1 | (0515):1
2,5):1

4BSHjY Odedj e Sped (| 2-5 1 HEs 1

0SIsdo detsfls ! : 8284 | 84 His 84

Ctsdzo j epdw Mmr g4 w ¢L

sClsOdtso s ydmdzs di

[ iqtedcjdzi eOydtsdzdz 2 | 2-3 1-2 2

stesC fMdzzysr ¢ OlOdzd| 8 4-6 7-8

5 tjLizd SOISOd3 HOdRSes O0dzOdzdL O B ' d
Qtpﬂz@lsq’dztsfleSHJtsxthQ dzd L € sls g B3F2ijuts Ols 2 to
j HiIMs Qo dzw 8 h d2 Mkzde W Olsdtetse Odadzlz ® ¢ st
Csdaf d3ffded ™ . 1 t6j HdZOL dzOYJ dz Hdz -d MY 1
te dd3j , sO¢ d © YdHSCtW OL dats 3. TS
2 ocfiss 8 ¢ fodRdimwd o Mmrt! j. 1 fte

157



COsOzdL OO oL B3y des MdedL dls! P8 sylzs
sls §f sHOyd Odidgtsts® yYfftsdzdzts?2 MmEkzh ¢ d OslsS OL |
ded W .

vsO0Cdd3 BBEOLEBdR dqLEzyjddj MM jmMBokze hd
Sstese Y sLotsdzddzd o' BtoOls! dzO0dBe tsdzj § dzlzyh
COsOdzdL Osste® MlsOdzj Is Mded y J ded' ] dds[ pd3fdgite O ls
tej ¢ j dzj cOydoodedese s f jtedsH O, lsmizilsfiss dJ

gl Rufs JRuULLGUULL 3

1) OB tslsddnddfd.wrR.d Isjrdessdzsedw oltstedyds = sy,
[ . RrR. (uG@eOdedddz u O.B32ev, 2014
2 0cOteddzj stej bdud MEdJj wMmdatso :dOBdng]C fte

dn
/I t.1. [JOoecOwdd [.: mdBdw, 1985. 27 .

158



urs 532.538

silavtusARc FRHSIJIII 1oul [t ¢
t

trrdvlitéozoozeéc JLr11RrRs1LITLR
$¢J COAR[11 3 M C/\/\[svij I 11 LA+
tt4VfREIIOUVRC oM d rRISRM ]

R
{
(- oV dBse [ j@.JMH.J 5.00¢Odztse O

1 Okzydz § tlzUGo By 4 kg s.J20@ltst | hfnsts,
0. 1. sOf ol dpiEpOdE. dZOEC, §s¥jm

CosMdzOe MC d2 EomizHOtfhlse j dzdz’ 2 Isj o dzd -

Ajid' v HOddscts dMfdjHse O daddvh Sise dee jsis i "0 Iste ¢
tef ftoeddz dzj dedw d Jjets Mmistetsjdedj. 11 wo dzj da
d
S

w
W
Elsj &3 ©OLcOBSd dsotsets adHO CtdhistezSydd

dzE ydorj MmMamE®er 2 L Olatste, COoadlkOydvw, fte

THE DESIGN OF THE DISC GATE, WHICH PREVE NTS
THE OCCURRENCE OF CAVITATION EFFECTS
IN THE PROCESS OF REGULATING THE FLOW
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The purpose of this study is to consider the disc shutter, the scope ohapplic
tion and its structure. Identification of shortcomings and ways to solve thetavidy
oping a new type of design of the disc shutter.

Keywords disc shutter, cavitation, flow rate of liquid media.
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ON MODERNIZATION OF THE COLUMN FOR SEPARATION
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Replacement of contacting devices of the progartane fraction separation
column from trapezoidalalve trays to sieve trays is considered.
Keywords:trapezoidalvalve trays, sieve trays
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SHREDDER OF BULK MEDIA
A.l. lvanov, A.E. Lebedev

Scientific Supervisor A.E. Lebedey Doctor of Technical Sciences,
Professor

Yaroslavl State Technical University

The present invention is intended for use in the chemical industry, the
production of building materials and other industries.
Keywords:shredder, ball mill, cylindrical drumsgloading devices
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ANALYSIS OF THE STRESS STATE OF SADDLE SUPPORTS
OF HORIZONTAL VESSELS IN ORDER TO OPTIMIZE
THE GEOMETRY OF THE SUPPORT

A.M. Ivanov, Y.S. Kokorina, D.S. Dolgin, Yu.A. Vetkin
Scientific supervisor D.S. Dolgin,Senior Lecturer

Yaroslavl State Technic&lniversity

Standardized saddle supports have increased metal consumption, while wit
standing the load with a large margin. Metal consumption is a very important param
ter for any production engaged in the manufacture of petrochemical equipment, in o
derto reduce manufacturing costs. Therefore, optimizing the geometry of the support is
an urgent task.

Keywords saddle support, horizontal apparatus, axial load, longitudinal load,
tensile strength, end elements
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SELECTION OF THE OPTIMAL DESIGN OF THE DRIVE
SUPPORT ON THE COVER OF THE DEVICE
WITH STIFFENERS AND A STIFFENING RING

I.LA. lvanov, I.P. Korolev, D.S. Dolgin, Yu.A. Vetkin
Scientific Supervisoi D.S. Dolgin,Senior Lecturer

Yaroslavl State Technic&lniversity

For the production of suspensions, emulsions, as well as mixtures of solids, a
mixing process is used. This process is also used in chemical industries to activate the
processes of mass transfer and heat exchange. In addition, intensive isipéqgired
for many continuous chemical processes.

Keywords:mixing, suspension, hole reinforcement, mixing device, stiffening rib
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CLEANING AND PREPARATION OF TECHNICAL
OILSUSING THE OSMOSIS PHENOMENON

N.D. Kovpanko, I.A. Ovchinnikov, A.A. Vatagin
Scientific Supervisof A. A. Vatagin, Senior Lecturer

Yaroslavl State Technical University

The article discusses the applicationtbé physical phenomenon of "osmosis"
for the purification of technical oils used in the operation of refrigeration equipment
and thermal stabilization devices. In order to achieve high purification rates, the poss
bility of introducing osmosibased cleamg devices into existing oil purification devi
esis being considered.
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sure, efficiency
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DETERMINATI ON OF THE GEOMETRY OF THE EJECTOR
FOAM DISPENSER OF THE FOAMING AGENT SUPPLY UNIT

Ya.S. Kokorina, A.M. lvanov, Yu.A. Vetkin, D. S. Dolgin

Scientific supervisor Yu.A. Vetkin, Candidate of Technical Sciences,
Associate Professor

Yaroslavl State echnical University

The question of the use of jet mixers in relation to installations for obtaining a
foaming agent for foam extinguishing systems is considered. The calculation of the
internal geometry of the ejector mixer of the foaming agent witenigperformed. A
sketch of an ejection mixer is made/

Key words;jet apparatus, ejector dispenser, foaming agent, storage and dosing
system of foaming agent.

] fesd hdjdd 2 Mdhlsj 05 sy 0@slskEh j
~sHY IS ftddijdjdd) nMEgbEK] df ] ddsctsEip
LEjlsmw fjdz0, tBEOLEjBZOY fklsjd Mdj h j dad
mMdfmlsj 3" HBMIsOydets SR OCIsder d §zOHJ ¥ &
v o otH] MefMksOodvjls 1 ddd 3 % §t &Of
fjdestsBtcOL tso Qldntdrvdz! il zestdsH? teOL dzd ydz' § HSL

182



sfjor | HsL Olstster BOd&zOdzmdtlkzs M dJ HtsL Ols
sfdse dzs?2 Moatsj2 BOMMI {1 HEsL Otster d d3t
Clsster o, 9 Mmddzz e jH]jdzdw MOdz¢ yd tsdadats 2
Mistc OdzOd3d Joj deGunilsds™ o OCter Is. |1 fMmewdd Mm |
Bsmis: o fsj Sisdetso Odzedd § SHESB Bl SIS Y
dzs? flsOls! | ©OMMBROIstedo Oj sy otsfteshm itk
(M2 dzses) HBLOLBKLO HdY MdMmlsj 3O- 7 tcOdz
Is j dzw

dlstez2dz" | OffOtcOlsr hdqieslts ftoddij dgW b I
ftetsd3 " dzj dedesmisd . Rm ftoddeydtf dOdz fats?2 s
dzdj HOodzjdzdw ddzyj SClsdekj dsets §BIsjsL O BJ
FOddudi MEs?2 1 ditedd ftod fwsmisslsi ¢ sdmls
Yyofmlsji?2. 1twsyj M Ok’ kOSCdr Ofjf-OtOlst
Mes?2 1dgjteedd Gls SHbEsEs faltsCO ¢ Htokzg

&34

Cdzs©CIsO (M
sts?2 YJ§ WOL|J
stsdemistczC yd

hd V) HBj " doOjdrj st
NdHEB2, (OtEHE?2, cOLo 52
w Nd Clsstedzsa 5 EIlISLOlslstGO d i

tdff. 1. SMSdL HGLOGKO

lteddzydtyf twOBSlsT HtsL Oltstc® L OSdsyoO, s
HO9 Ojdikr 2 9 HBLOItste ftsH HOodzj ded j &3 ff totsh
fjteiHOjils Moss | dzj gl Gsizo
Hej MijH' YSYOHOEIl & COMRj ttkz Md3jWh-j dzdw ,
YeL6tey ftesdmMatsHdl bEdjde hjddy MmCistetsfmisc
dzq’quszd3 HOSdZJdZCfW. 1 sdzlz yj dedzOW fyd3j M

RMrBHA d3d H Odzdz’ d3d H:dzV tc @GPANEH SO B t5 iz}
(eftsH" ), HOodzjdedd MtejH dO O "BHJ O L ) J§
sSBKOL 9O jdzv, EHjd dr j tBi jd&B& Mtej H.

183



RL OdzOdzdL O dzdlsj teOlskzter [ 2] sy des dzO
fdashOHj2 COdjter Mijhjddy d Mmsfkzo, Mt
Ldgg dzd® f jtej fOHO HOodzj ded?2 B HE ttOBBYY

2-%5—;’&02 2¢ 5 '—lzm%oz

9 _ 7
e = ' @

CHQ-§ dzsh OH ' Qs EIOOH ! € O] tay, * Jfinedgd Itsi-ded v ;

LW Wdydy dals™ O bp@MEBBH @ d" J Bl j B ©O8BBYJ?2

bdtelzj &3ts2 Mt juirC s WM duffd dals € o delp 2B g dzd J

fzsh OHd SOd3jter MdAzjh jdedw € fdzsh OnHd d de>

B@BEYdl BTy sSftejHjdzids 1 Wsedkkzd (2).
S @

Q1
tdhow Mmdmlsj Bz EwOeodz dzd?2 (1) d (@) By
HiZ d Ssiw¥dydjds ddpijCudd
rodzj 4 dL EttOodzj dedw tOMRBHO daj 2ftclz@
By dats 9ftsOLq’lstp11]’dztSﬁ OH' MmEf dzO
Q by
1T Znnnnn : (3)
CHRI tOMrtsH wOBBULBL HLFIyYj dls tOMrsHO
MygH Oo dzj dzd § tWORSAUPR dznded H '™ ddzy § Clsdtelzj d3ts?2

1 sdkzzyde L dzOyj dzdj 1 detsfiaBh ¢ dziff 5 f @Ezs g O v
B3 ter Md3jh jdedw € § dzsh OHd Msf dzO0 tftej HJ d
fa RL f dzsh OHj 2 dOatsHddB HJOMR Ister  Mmistf dz

t Ofisswdzdj Gl MsfdkO Hts COdkjtr M
fn s &2].

{Miorj wOLAJtr 3] < ety dy e 2y izhe 14
detsh j ded 2, sz yj dgdz" = wsffr lsdgr &z § zIsH-d3. r
WL stcO ftoddzad BOJGEMHM BB oy G O0d3] tor Md3d

{OfMujls 5 £COL Odzdats? k) Is sMathéadld. B ¥ dz to,

I jLizd O] Oy O] sHi4s s,k dpdpd3

iz tor ftoslsydeats?2 yYyoOfmlsd 1 3 JSChtstedesets HBL
COdgd ter M3 h jdedvw, twOmMMisswdzdy sls Optst dzO
Byt MA3jh jddvw d HdWWELBKBO. 17 fusdzdzy dz
O, dJLBBOY jddzr 2 2O tdfmizdeS j 1.

184



gl REJSUfROUULL 3
1. 1 [ A BURM Rtfp:/www.pnxsphru( 1 Ols O tsBte O jdadw : 2 4.

Y r
2. uitdickzd | Qf Qtc st S § dzts o). Sfidzcd eHj.-, 4 ts
tcOB . . Cdzj e sOlsRBdLHOIS, 1989. 352 M.

185


http://www.pnx-spb.ru./

U [ $6.063.8.086.4

VLraft foé4r1RrRuLLE Juna
¢ Lrtfrovryr3f Pt RIJT S
veuvt [BaU] O

vy I
brtr

R.)}. sttosdzjo, R. $. ROOdzsO, 5. ¢.
1 0zydzr 2 tckzitsotsHdk, &€ Gdm. 2B E, HEBY,

CesmMdzOe ME d2 ¢ sy ERHd@iteyy Idrpjddddzr Z2dzd o j ey d

[Bl jClsd dmMmdzj Hiso Odzdw wo dzws sMw  BOG dzd Is d
Bilsqudy 5 fedosHBdE (i, Bi"doOsh jes GMsos?2 |
©O" fddidssmy o ndddujmMCs? ftsd h dj dadat
ey jdLd2. [ OGcUmMEEEqYdEs s tddj dzj dzd ™ H Odz

sz Yj o' jBNEBEDO, §jjdEjhdeooOsh jj Ekhbts?2
BOCded s dzO% , & jtodsjlsqdyudsy 2 ft6do SH

SELECTION OF A MAGNETIC COUPLING FOR A DEVICE
WITH A HERMETIC DRIVE OF A MIXING DEVICE

I.P. Korolev, I.A. Ivanov, Yu.A. Vetkin, D.S. Dolgin

Scientific Supervisor Y.A. Vetkin, Candidate of Technical
Sciences, Associate Professor

Yaroslavl State Technical University

The object of the study is magnetic couplings in devices with a hermetic drive of
the mixing device. Theorresponding devices are used in the chemical industry for the
application of emulsions and suspensions. A brief overview of the design an@-applic

tion of these couplings is given.
Keywords:agitator, mixing device, drive, coupling, sealed drive
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Direct-flow control valves are one of the most promising devices for regulating
the flow of liquid and gaseous media in chemical and other industries. The authors
have developed a new valve design that allows to effectively counteract the occurrence
of cavtation
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The paper considers tighenomena of vibration and noise resulting from the
operation of the fan, pump and power structure (frame) in the cooling system, and also
analyzes the level of vibrations and noise in order to reduce them
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OPTIMIZATION OF THE DESIGN AND NUMERICAL STUDY
OF THE RING AIR DISTRIBUTOR SUPPORT

A.V. Sazhin, V.A. Tikhomirov, A.V. Provorov

Scientific supervisoi A.V. Provorov, Candidate of Technical
Sciences, Associate Professor

Yaroslavl State Technical University

A method for calculating the optimal design parameters of the ring air
distributor support is proposed. An example of the calculation and a-thineensional
model of the support constiied based on the results of the calculation are given.

Keywords: ring air distributor support, topological optimization, optimal
parameters, calculation
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DESIGN OF A CONSTANT FORCE SUPPORT
OF THE WITZENMANN DESIGN

V.A. Tikhomirov, K.S. Shlykov, A.V. Provorov

Scientific Supervisor A.V. Provorov, Candidate of Technical
SciencesAssociate Professor

Yaroslavl State Technical University

A method for calculating the optimal design parameters of a constant force
support is proposed. An example of the calculation and a-tfireensional model of
the support constructed based on the results of the calculation are given.

Keywords:pipeline spport, constant force, optimal parameters, calculation.
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