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CocTosiHNe U MEPCNIEKTUBBI PA3BUTHS MUPOJIH3a 0TX010B

O. U. Cyxanos, ®. I'. XKardapos, [. }O. Tpemackun

PT'Y medtn u raza (HUY) um. U. M. I'yOkuna

firdaus_jak@mail.ru

Ipoananusupoganvl nymu ymuauzayuu omxo0os. Paccmompenvl mexnonrocuieckue cxemvl RUPOIU3A PA3TULHBIX
Kamez2opuii 0omxo008: OUOMACCA pACMUMENbHO20 NPOUCXONHCOEHUSL, WUHBI, MEEPObIe ObIMOBbIe OMX00blL U HepmaHble
winamol. Buisignenvt npeumywecmsa u Hedocmamru Kaxicoou u3z npedcmagieHHbIX CXem, a makice nPoeedeHo
CpagHeHue ONUCAHHBIX PA3PAOOMOK MexHcOy cobou. Buisenenvt ochosHble mpenovl @ CO30anul HOBbIX NPOYECCO8
NUPOAU3A OMX0D08. NEPEPAOOMKA CHIPbSL NPAKMUYECKU H00020 COCMABA, CHUIICEHUE HAZPY3KU HA OKPYICAIOWYIO
cpedy 3a C4ém KOHCMPYUPOBAHUs CUCEM OYUCIKU OMXO0AWUX 24308, A MAKICE IPPEKMUsHOe UCNOIb308AHUE
IMUX 2A308 OJIsL NPOU3BOOCTHEA IHEPSUU.

KuaroueBsble ciioBa: mupoian3 OMOMACChl, MTUPOJIN3 IINH, TUPOJIU3 TBEPIBIX OBITOBBIX OTXOJOB.

DOI: 10.32935/1815-2600-2021-137-6-3-15

O. I. Sukhanov, F. G. Zhagfarov, D. Yu. Tremaskin

Gubkin Russian State University of Oil and Gas

State and Development Prospects of Pyrolysis of Waste

Waste disposal ways are analyzed. Technological schemes of pyrolysis of various categories of waste

are considered: biomass of plant origin, tires, solid domestic waste (MSW) and oil sludge. The advantages

and disadvantages of each of the presented schemes are revealed, and the described developments are compared with
each other. The main trends in the creation of new waste pyrolysis processes have been identified: processing of raw

materials of almost any composition, reducing the burden on the environment due to the design of waste gas cleaning
systems, as well as the efficient use of these gases for energy production.

Key words: biomass pyrolysis, tire pyrolysis, solid waste pyrolysis.

TepMonoJMKOHAeHCA U] BAKYYMOOTOTHAHHOTO KPEKHHI-0CTATKA JIJIsl MOJIy4eHUs He)TSIHOTO MeKa,
MPUTOTHOTO JJIsl IPOU3BOACTBA YIJI€POAHBIX MATEPHAIOB

H. P. Muxaitnen?, C. A. Cununun’, E. A. Jlanunos?

Poccuiickuii xumuko-TexHonorndeckuii yuusepcutet um. J1. . Menzeneesa,

2A0 «HayuHO-HCCIIEN0BATENLCKUH MHCTUTYT KOHCTPYKIIMOHHBIX MATEPUATIOB

Ha ocHOBe rpadpura « HUUrpaduT»

sergeysinit@rambler.ru

B cmamwe noouepxnyma akmyansnocme u yenecooopaznocms paspabomox no co30aHuio Hepmano20 nexka

U 8HeOpeHUIo npoyeccos mepmonoaukonoencayuu ¢ Poccuu. Paccmompena 603M00cHOCMb NPOU3800CmEa He@msaHbIX
NeK08 U3 6aKyYMOOMOZHAHH020 KpeKune-ocmamxka. Iloxkasano, umo 0is noayyenus He(hmano2o neka npueooHo2o
07151 y2niepoOHbIX MaAMepuaios, HeoOxooumo npo8oOUmMs NPOYECC MEPMNOIUKOHOCHCAYUU 8 08€ CIAOULL:

npU NOBLIUEHHOM OAGIeHUU, 4 3ameM NPU NOHUNICEHHOM daesnenuu. HMccnedosanvl husuxo-xumuieckue ceouUcmea

NnOJY4Y€eHHblX H@d)m}lelx NEKO6 U NPOMENCYNMOUHbIX I’lpanKWlOG’ npoyecca. Toxazana 6o3moxcnocmo



nonyuenus He@pmanvIX NeKos ¢ 8bIx000M 35—38% mac. uz 6axKyymMoomocHAHHO20 KPEeKUH2-OCMAamKa
Ha YCMAanoeKe mepmnoIuUKOHOEHCAYUU.

KiroueBble ci10oBa: yriepoJHble MaTepHUabl, yII€BOAHbIE BOJIOKHA,

HE(TAHON NEeK, BAKYYMOOTOTHAHHBIH KPEKHHI-OCTATOK, TEPMOIIOIUKOHICHCALIHSL.

DOI: 10.32935/1815-2600-2021-137-6-16-19

N. R. Mikhailets!, S. A. Sinitsin?, E. A. Danilov?

! Russian University of Chemical Technology D.l. Mendeleev,

2JSC Scientific Research Institute of Structural Materials Based on Graphite “NIlgrafit”

Thermopolycondensation of Vacuum-Disposed Cracking Residue

for Obtaining Petroleum Pitch Suitable for Production of Carbon Materials

The article emphasizes the relevance and expediency of developments for the creation of petroleum pitch and

the introduction of thermal polycondensation processes in Russia. The possibility of producing petroleum pitches from
vacuum-distilled cracking residue is considered. It is shown that to obtain a petroleum pitch suitable for carbon
materials, it is necessary to carry out the process of thermal polycondensation in two stages: at elevated pressure, and
then at reduced pressure. The physicochemical properties of the obtained petroleum pitches and intermediate
products of the process have been investigated. The possibility of obtaining petroleum pitches with a yield

of 35-38% wt. from the vacuum distilled cracking residue at the thermal polycondensation unit.

Key words: carbon materials, carbohydrate fibers, petroleum pitch, vacuum distilled cracking residue,

thermal polycondensation.

YMeHblIeHNEe 00PAa30BaAHUS OTJI0KEHUI U3 MOIeIbHBIX He(PTIAHBIX cMeceil o1 Bo3elicTBHEeM MAarHUTHOTO U
YJbTPa3BYKOBOIO MoJIeil

T. B. CansHukosa, I'. B. Bnacosa, H. A. [luBoBaposa, 3. P. Tennukuna

AcTpaxaHCKUI TOCY1apCTBCHHBIN TEXHUYECKUH YHUBEPCUTET

t_salnikowa@mail.ru

U3yueno enusinue pasiuunvlx mexHoI02UYecKUxX 000a80K, 6600UMBIX HA CMAOUSX 000bIUlU, NOO2OMOBKU

U nepepabomiu 2a306020 KOHOEHCAmMA, Ha NPoYyecc 0OPA308AHUSL OMIONHCEHUL 8 NPOMBICIO80M U 3A600CKOM
obopyoosanuu. Ilposeden 0630p cywjecmayrowux memooos, Kax npeoomspaujerss 00pa3o8aHus OMIOHNCeHUl,
MaxK u yoaneHust yice 0opaz08asuitxcs OMI0NCEHUN HA 6HYMPEHHUX NOBEPXHOCHISX MEXHOLO0SUYECKO20
obopyodosanus. Pacnucana memoouxa oyenku CKIOHHOCHU MOOEIbHBIX cMecell Y2ne6000P00H020 CbiPbsl K
00paA308aHUI0 OMILOINHCEHULL 8 NPUCYMCMBUU PA3TIUYHBIX MeXHoIocuecKux 006asok. IIpusedenvl cxema
1a60pamopHoll YCMAHOBKU U pe3yIbmambl IKCHEPUMEHMANbHBIX ucciedosanuil. [lokazano, umo nauborvuiee
KOIUHeCMB0 OMJIOACEHUL 00PA308A10Ch 8 KOIOAX, COOEPHCAUUX MOOETbHbLE CMECU, He NOOBEPSHYMbLE BOIHOBOMY
6030elicmeuio.

KaroueBble ¢j10Ba: TEXHOJOTHYSCKUE J0OABKH, CTA0OMIBHBIN Ta30BbIA KOH/ICHCAT,

OTJIOKCHHS, TPAaBUMETPUUICCKHNA METOI, MarHUTHAs 00padoTKa.

DOI: 10.32935/1815-2600-2021-137-6-20-23



T. V. Salnikova, G. V. Vlasova, N. A. Pivovarova, E. R. Telichkina

Astrakhan State Technical University

Reducing the Formation of Deposits from Model Oil Mixtures

under the Influence of Magnetic and Ultrasonic Fields

The influence of various technological additives introduced at the stages of production, preparation and processing
of gas condensate on the process of formation of deposits in field and plant equipment has been studied.

A review of existing methods, both for preventing the formation of deposits and for removing already formed
deposits on the inner surfaces of technological equipment, is carried out. The methodology for assessing

the tendency of model mixtures of hydrocarbon raw materials to form deposits in the presence of various
technological additives is described. The diagram of the laboratory setup and the results of experimental studies
are presented. It was shown that the largest amount of deposits was formed in flasks containing model mixtures
that were not subjected to wave action.

Key words: technological additives, stable gas condensate, deposits, gravimetric method, magnetic treatment.

CoBMeCTHMOCTH BHICOKOTEMITEPATYPHBIX CMa30K

C. A. T'acbimoBa

AzepOaikaHCKUH TOCY TapCTBEHHBIN YHUBEPCUTET HEPTH U MIPOMBIIIUICHHOCTH, T. baky
sakinal958@mail.ru

Ipoananuzuposano cocmosiHue u nepcneKmuesbl UCCIe008aHU 8 0OIACMU COBMECMUMOCIU NAACMUYHBIX CMA30K.
Ilpeocmasnen HOBbLIL CMEHO O CMEUIEHUSL CMA30K, UMUMUPYIOWULL pabOmy pOIUK08020 NOOUUNHUKA
6 WUPOKOM MeMNepamypHom unmepsane. Pazpabomana memoouxa mecmupogaHusi COBMeCmumocmu
8bICOKOMEMNEPATNYPHBIX CMA30K HO MEPMOMEXAHULECKOU U MEePMOOKUCTUNENbHOU CINAOUTLHOCTL.
Ilpedcmasnenvl pe3ynbmamul UCCAEO08AHUSL COBMECTHUMOCHIU KOMNAEKCHOU TUMUEBOU, C8EPXYENIOUHOL
KOMNJIEKCHOU CYTb@OOHAMHOU U YPEeAMHOU CMA30K.

KuroueBble ¢Jj10Ba: BHICOKOTEMIIEPATYPHAsI CMa3Ka, COBMECTUMOCTb,

TECPMOMEXAaHNYICCKAA CT&6I/IJII)HOCTI), TCPMOOKUCITIUTCIIbHAA CTaOUIILHOCTb.

DOI: 10.32935/1815-2600-2021-137-6-24-30

S. A. Gasimova

Azerbaijan State University of Qil and Industry, Baku

High Temperature Viscous Lubricants Compatibility

The state and prospects of research in the field of compatibility of viscous lubricants are analyzed. A new stand
for mixing lubricants was presented, simulating the operation of a roller bearing in a wide temperature range.

A method has been developed for testing the compatibility of high-temperature lubricants in terms

of thermomechanical and thermo-oxidative stability. The results of a study of the compatibility of complex lithium,
super-alkaline complex sulfonate and ureate lubricants are presented.

Key words: high-temperature viscous lubricant, compatibility, thermomechanical stability, thermo-oxidative stability.



OnTuMu3anust COCTaBa MOPO30CTONKOM MOJIY:KHUAKONH CMa3KH € UCIIOJIb30BAHMEM CUMILIEKC-pelieT4aToro
miana lledde

C. H. Bourun, O. C. Matusa

DAY «25 I'ocHUU xummoTonorun Munobopors! Poccrnny

25gosniihim@mail.ru

C ucnonv3zosanuem cumniexc-peuwemyamozo niana Llegge obocnosaro cooepocanue 006agok,

BBOOUMBIX 8 MOPO30CTOUKYIO ROLYHCUOKYVIO CMAZKY. Memooom dIKCmpemanvHoeo IKCNepUMeHma (CUMNIEKCHbIM
MemoooM) ONMUMUIUPOBAHO UX KOIUYECBEHHOE COOMHOUleHUe, obecneyusarouee mpeoyemblii ypo8eHs
DKCHAYAMAYUOHHBIX CBOUCME MOPO30CMOUKOU NOJLYIHCUOKOU CMAZKUL.

KiroueBble c10Ba: MOpO30CTOHKAs MOMY>KUIKAsl CMa3Ka, 100aBKH,

cuMIIIeKc-peneryatsiii mwian Lledde, cuMIuiekcHbIN METOI.

DOI: 10.32935/1815-2600-2021-137-6-31-36

S. N. Volgin, O. S. Matina

Federal Autonomous Enterprise «The 25-th State Research Institute of Chemmotology,

Ministry of Defence of Russian Federation»

Determination of Optimal Composition for Freeze-Resistant Semifluid Grease

by Scheffe Simplex Lattice Design

The purpose of this article is to present arguments for using Scheffe simplex lattice design to evaluate additive ratio
for freeze-resistant semifluid grease. By extreme experiment method (simplex method) determined optimal
guantitative ratio of additives, providing required performance level for freeze-resistant semifluid grease.

Key words: freeze-resistant semifluid grease, additives, Scheffe simplex lattice design, simplex method.

Pacuer peakTopa NUpoO/IM3a METAHA C y4eTOM HEH30XOPHOCTH NMPOTEKAHUS PeaKluH

A. b. 'onoBanuukos, B. A. Koznosues, A. A. llypak, H. A. MepeH1oB

Bonrorpanckuii rocyjapCTBEHHbIN TEXHUUECKUA YHUBEPCUTET

a-shurak2@mail.ru

1o pezynemamam ananusa 1umepamypHuixX UCOYHUKO8 ONUCAHA KUHEMUKA npoyecca NUpOoau3a Memand.
Ilpugedensvl npumepsl pacuema peakmopos udeairbHO20 8blIMeCHeHUs U cMeuleHus 01 cmenetu kongepcuu 0,99
npu npouzgooumenvrocmu 6000 ke/u no memany. I[loxkazano, umo ob6vem peakmopa udeairbHO20 CMeUleHUs O0IHCEH
obimob 6onee wem 6 20 pasz boavute 0bvema peakmopa udearbHo2o svimechenus. Ilposedeno cpasnenue pacuemos
N0 KUHEMUYECKUM YPABHEHUAM NPU U30XOPHOM Hpoyecce U npoyecce, y4umslgarouem gospacmanue oobvema
PEaKyUOHHOU MACChl 3a cuem 00pazyiouezocs 8 pe3yibmame peakyuu 6000pooa. M3zyueno enusnue memnepamypuol
peakyuu Ha 00vem aKmMugHOU 30HbL U gblOpana onmumanvras memnepamypa 1250°C.

KioueBble cj10Ba: MUPONIN3, KWHETHKA, H30XOPHBIA NpOIIecc,

PEAKTOp UACAIIBHOI'O CMCHICHUS, PCAKTOP UACAIBHOI'O BBITCCHCHU.

DOI: 10.32935/1815-2600-2021-137-6-37-40



A. B. Golovanchikov, V. A. Kozlovtsev, A. A. Shurak, N. A. Merentsov

Volgograd State Technical University

Calculation of the Methane Pyrolysis Reactor Taking into Account the Non-Isochority

of the Process of the Reaction

Based on the results of the analysis of literature sources, the kinetics of the methane pyrolysis process is described.
Examples of calculating plug-and-play reactors and mixing reactors for a conversion rate of 0,99 at a methane
capacity of 6000 kg/h are given. It is shown that the volume of a plug-flow reactor should be more than 20 times
the volume of a plug-flow reactor. Comparison of calculations by kinetic equations for an isochoric process

and a process that takes into account the increase in the value of the reaction mass, due to which the formed sample of
the reaction of hydrogen. The effect of temperature on the core volume has been performed and the optimum
temperature has been chosen 1250°C.

Key words: pyrolysis, kinetics, isochoric process, ideal mixing reactor, plug-flow reactor.

Hanpsi:xkeHHo-1eopMUPOBAHHOE COCTOSIHHE MOPO/ILI B BOPOHKE JIeNPeccu

A. M. Cganos

HNucTuTyT npobnem HedTH U raza PAH

svalov@ipng.ru

B pabome nonyuenvt anarnumuyeckue peuietus 00HOMEPHbIX YPAGHEHUL ROPOYNPY20CHU, ONUCHIBAIOWUEe
pacnpeoenenue HanpaXCeHull 8 60porKe oenpeccuu (penpeccuu). Iloxazano, umo enusHUe 2PAHUYHBIX YCIOBULL

HA CMeHKe CKEANCUHBL CYUIeCMBEEHHO MOAbKO 8 OMHOCUMENbHO MANOU (npumepro 1 M) okpecmuocmu npuzaboino
30HbL CKBAJNCUHDL. Y CMAHOBNIEHO, YN0 8 MPEWUHOBAMBIX NOPOOAX 8 0OCANCEHHBIX CKBAICUHAX CHCUMATOWUE Y2l08ble
HANpsdiCeHUst, 60 MHO2OM ONPeOensioujue QuibmpayuoHHy0 npo8oOUMOCHb NPU3AOOUHBIX 30H, 0YOYm MeHblUe,

yem @ HeobCadlceHHbIX cKeadcunax. Onucan cnocod, nO38OIOWUL NOBLICUMb 2ePMEMUYHOCNb KOHCEPBUPYeMbIX
CKBAICUH HA UCIOWEHHBIX Mecmopodcoenusax. Cnocob 3axkaoyaemcs 6 blpe3anuil yiacmka 06cadHol mpyowl gvliue
NPOOYKMUBHO20 NAACMA, PACUUPEHUU CTHBOAA CKBANCUHBL HA IMOM YUACHKE, YCINAHOBKE NPYICUHHOLO
MEMANIUYECKO20 YEHMPAMOPA HA SIMOM YYACHKe ¢ NOCAEOVIOWUM e20 yeMeHmuposanuem. Qopmuposanue makozo
JHCECMKO20 INIEMEHMA, C8AZAHHO20 C 00CAOHOU MPYDOOll, NPedomspamum cmewjerue nopoovl OMHOCUMENTbHO IMOL
mpyovl u obecneuum 2epmMemuyHOCHb NPUCTHBOTIbHOU 30HbL CKBANCUHDL.

KiioueBbie c/10Ba: YPaBHEHHS IOPOYNPYTOCTH, BOPOHKA JICTIPECCHH,

TEpMETUYHOCTE KOHCEPBUPYEMBIX CKBaXKWH.

DOI: 10.32935/1815-2600-2021-137-6-41-45

A. M. Svalov

Oil and Gas Research Institute RAS

Stress-Deformed State of the Breed in the Funnel of Depression

Analytical solutions of one-dimensional equations of poroelasticity, describing the stress distribution in the depression
(repression) funnel, are obtained in this work. It is shown that the influence of the boundary conditions on the
wellbore wall is significant only in a relatively small (~1 m) vicinity of the wellbore bottom zone. It has been

established also that in fractured rocks in cased wells, the compressive angular stresses, which largely determine the



filtration conductivity of the bottomhole zones, will be less than in uncased wells. A method is described that makes it
possible to increase the tightness of preserved wells in depleted fields. The method consists in cutting out a section of
the casing pipe above the productive formation, expanding the wellbore in this section, installing a spring metal
centralizer in this section, followed by cementing it. The formation of such a rigid element associated with the casing
will prevent rock displacement relative to this pipe and ensure the tightness of the near-wellbore zone of the well.

Key words: equations of poroelasticity, drawdown funnel, tightness of preserved wells.

Oco0eHHOCTH IeMeHTHPOBAHHUSI IKCIUTYATAIIMOHHON KOJIOHHBI B YCJOBHSIX AaHOMAJILHO HU3KOTO

MJIACTOBOIO AaBJIEHUS

M. 10. Matsky6os?, I11. X. Mupcaarosa?, A. b. Marsky6os?

TAO «<MUTUPHUI My,

2TamKeHTCKMI TOCY JaPCTBEHHBIN TEXHUYECKUH YHUBEPCHTET

komilovtolib87@yandex.ru

B cmamwe uzyuen 6onpoc 0 mamnonupoganuy 6 ycio8usax AHOMAIbHO HU3KO20 NIACMOB020 0A6IeHUs,

K020a mpebyemcs npuMeHeHUs nPU YeMeHMUPOBAHUU CKEAINCUH MAMNOHAICHbIE PACMEOPLI C HUZKOU NAOMHOCIbIO.
C yenvro sx0HOMUU ObNecualoueli 000ABKU NPEONIONCEHO NPUMEHUMb O8YXCIMYNEHUAMbI CNOCOD YeMEeHMUPOBAHUSL.
KioueBble c10Ba: IeMEHTUPOBAHKE, TAMIIOHAXKHBIN PacTBOpP, MPOAYKTHUBHBIN TUIACT, TPEIIUHA,

MHKpocdepa, KOJUIEKTOP, TAMIIOHAXHbIH KaMEHb.
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M. Yu. Matyakubov, Sh.Kh. Mirsaatova, A. B. Matyakubov

1JSC IGIRNIGM, 2Tashkent state technical university

Features of Production Casing Cementing in Conditions of Abnormally Low Reservoir Pressure
The article examines the issue of plugging in the conditions of abnormally low reservoir pressure,
where the use of plugging slurries with low density is required for cementing wells. In order to save

a lightweight additive, it was proposed to use a two-stage cementing method.

Key words: cementing, plugging slurry, productive formation, fracture, microsphere,

reservoir, strength, plugging stone.

HccaenoBanue MeTo0B yaajaeHus acGaabTocMo10napaguHOBbIX OTJI0KEHUI

AJIS1 TEXHOJIOTHYEeCKUX TPYOONpoBo/10B

I. A. AGoynnuna

Y bumMmckuit Tocy 1apCcTBEHHBIN HEPTIHOM TEXHUIECKUH YHUBEPCUTET

safina-d@yandex.ru

Usyuena npobrema ocascoenus acganbmocmononapapurossix omuodiceruti (ACII0) na eénympenuue cmeHku
MEeXHOL02UYeCKUX Hehmenposooos 8 npoyecce Mpancnopmupoganus Hegpmu. Hcciredosanvt memoost yoaieHus

ACIIO 6 mexnonoeuueckom mpybonposooe. Ha ocrnose nposedennoii pabomsl onpedesieHo 0CHO8HOe HANPAsieHUe



07151 NPOOOIAHCEHUS UCCAEO0BAHULL C YebI0 OnpedenerHus 3P HekmusHo2o memooa yoaieHus u npedomsepaujeHus
ocaxcoenusi ACIIO na cmeHkax mexHono2uiecko2o mpyoonposooa.

Kiwuesrble ciioBa: achanbrocMmosonapaduHOBbIE OTIIOKEHHS, TPAHCTIOPT HEPTH,

TEXHOJIOTMYECKUN TPYOOIpoBoO, NapaduHbIL.

DOI: 10.32935/1815-2600-2021-137-6-51-53

D. A. Abdullina

Ufa State Petroleum Technical University

Research of Methods of Removal of Asphalt-Resin-Paraffin Deposit

for Technological Pipelines

The object of the study is the problem of deposition of asphalt-resin-paraffin deposits (ARPD) on the inner walls

of technological oil pipelines in the process of oil transportation. A number of problems have been identified

in connection with the negative impact of ARPD on the process of oil transportation. Based on the work carried out,
the main direction for continuing research was determined in order to determine an effective method for removing
and preventing the deposition of ARPD on the walls of the process pipeline.

Key words: asphalt-resin-paraffin deposits, oil transportation, process pipeline, paraffins.

HccnenoBanne npuMeHeHUsI MPOTHBOTYPOYIEHTHBIX

H IeNPeCCOPHBIX MPHUCAIOK B TPYOONMPOBOTHOM TPAHCIIOPTE BHICOKOBA3ZKHNX HedTel

A. K. Hukomaes, E. C. llemenun, K. 1. InortHRKOBa

Cankr-IlerepOyprckuii TOpHBIN YHUBEPCUTET

aleknikol@mail.ru

Hcnonvzosanue npomusomypOyieHmusix u 0enpeccopHuix npucadox no360sem nosvliCums IQHexmugHocmsy
pabomvl Hedhmenpoooos, MPAHCROPIMUPYIOWUX 8bICOKOBA3KYIO Hedhmb. B pabome onucanvl cyujecmayiowue uovt
nPOMUBOMYpOYIEHMHBIX U 0enpecCcopHblX NPUcaook. 1Iposedeno IKcnepuMenmanbHoe UCCie008aHUe GUAHUSL
denpeccopnoii npucadku mapku MR 1088 na obpaszey negpmu ¢ mazucmpaivrho2o nepmenpogooa ¥Yca — Yxma.
KioueBnble ci10Ba: BRICOKOBS3KasA HEPTh, MPOTUBOTYPOYICHTHAS PUCAAKA, THAPABINIECKOE COIIPOTUBIICHNE,
JieTpeccopHast prcaaka, TeMIieparypa 3acThIBaHusl.
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A. K. Nikolaev, E. S. Demenin, K. I. Plotnikova

St. Petersburg Mining University

Research of Application of Anti-Turbulent and Depressor Additives

in Pipeline Transport of High Viscosity Oils

The use of anti-turbulent and depressant additives makes it possible to increase the efficiency of oil pipelines
transporting high-viscosity oil. In this method, the principle of increasing the efficiency of transportation is based
on reducing the hydraulic resistance and increasing the fluidity of oil. The work carried out a theoretical study
of the existing types of anti-turbulent and depressant additives. This article presents an experimental study

of the effect of the MR 1088 depressant additive on an oil sample from the Usa — Ukhta main oil pipeline.



Key words: high-viscosity oil, anti-turbulent additive, hydraulic resistance, depressant additive, pour point.

IIpumeHeHHEe CTPYHHBIX AATYHKOB [JIsl OLEHKH HANPSIKeHHO-1e()OPMHPOBAHHOT0 COCTOSTHUS
MarucTpajbHbIX TPyOONPOBOAOB

A. A. Urnaruk

YXTUHCKUH TOCYJapCTBEHHBIN TEXHUUECKUN YHUBEPCUTET

tolik.ignatik@yandex.ru

s obecneuenus pabomocnocobHO20 COCMOSHUSL MASUCHPATILHBIX MPYOONPO680006 mpebyemcs oyeHusams

UX NPOYHOCMb HA OCHOBE OAHHBIX MOHUMOPUHEA HANPANCEHHO-0ePOPMUPOBAHHOZO COCMOAHUSA CEHOK MPYO.
B cmamve paccmompena uzuueckas cyuHocmos CMpyHHO20 Memooa usmeperust deopmayutl KOHCMpYKyutl.
Onucan 1a60pamopblil IKCNEPUMEHM HA CMeHOe NO UBMEPEHUI0 NOCPEOCMBOM CIMPYHHBIX MEH300AMYUKO8
Odegpopmayuti mpyowi npu ee uzeube. Boinonneno cpasnenue sHavenuii nPoOoIbHbIX 0eopmayuli, NOIYYEeHHbIX
CMPYHHbIM U MEH30Pe3UCMOPHbIM Memooamu. Pewena ceomempuueckas 3adaua 06 onpedenienuu npo2udba cmpyHol
MEeH300am4yuKa npu e20 MOHMAN}CE 8 OKPYHCHOM HANPABIEHUU HA MPYOONPOBOObL PASHLIX OUAMEMPO8, YIMoDbl
OYeHUMb OOCHMOBEPHOCHb NOKA3AHUL MeH300amuyura. Paccmompenst ocrosHble no10ceHUs MEMOOUKY OYeHKU
HANPANCEHHO-0eDOPMUPOBAHHO20 COCMOAHUL MASUCTPATBHBIX MPYOORPOBOO0E CHPYHHBIM MEMOOOM U
npeonazaemcs Kiaccugpukayus cmeneHu OnACHOCMU Y4acmKka mpybonpoeooa ¢ mouku 3penus obecneyens
NPOYHOCMU U PAbOMOCHOCOOHOCIU MPYOONPOBOOHOU KOHCIPYKYUU.

KioueBrble ciioBa: 1a00paTOpHBIN CTEH/I, HAIPSKEHHO-IE()OPMUPOBAHHOE COCTOSTHHE,

MPOYHOCTH, CTPYHHBIN TaTYHK, TPYOOIIPOBO/I.
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A. A. Ignatik

Ukhta State Technical University

Application of Vibrating Wire Strain Gages for Evaluating Main Pipeline Stress-Strain State

The use of anti-turbulent and depressant additives makes it possible to increase the efficiency of oil pipelines trThis
article considers the physical basis of the vibrating wire method of monitoring the stress-strain state of the pipe walls.
A laboratory experiment performed on a stand for measuring pipe strains during its bending by vibrating wire strain
gages is described. The values of longitudinal strains obtained by vibrating wire and electrical strain gage methods
are compared. The geometric task of determining the deflection of the strain gage wire when it is installed in the
circumferential direction on pipelines of different diameters is solved in order to assess the reliability of the strain
gage readings. The main points of the methodology for evaluating the stress-strain state of main pipelines by the
vibrating wire method are considered and the classification of pipeline section functional state is proposed.

Key words: laboratory stand, stress-strain state, strength, vibrating wire strain gage, pipeline.

Pacuer ruapaBIn4ecKkoro cCONpoOTHBJICHUS MPH MIABHOM PACIIMPEHUH U CY’KeHUHM TOPU3OHTAJIBHOI TPyObI
A. M. Xypmamaros, I'. b. Paxumos

MuctutyT 00wmei n Heopranuueckoi xumun AH PecriyGnuku V36ekucran,



2KapmuHCKHMH HHKEHEPHO-?)KOHOMUYECKHI HHCTUTYT, Y30€KHCTaH

ganisher.raximov@inbox.ru

Ilpedcmasnenvl 0CHOGHBLE PE3YIbMAMbL pacyema nomepsi Hanopa Npu RAAGHOM PACULUPEHUU U CYHCEHUU
20pUBOHMATLHOU MPYObL CO CREOVIOWUMU 2eOMEMPULECKUMU PASMEPAMU. BHYMPEHHel Ouamemp mpyovl

npu cysicenuu — 25 mm, pacuwupenuu — 50 mm. Illomeps nanopa niagnom pacuuperue mpyovl npu cKopocmu Hegmu
0,2—-1,0 m/c umeem naasno nogviaemes ¢ 0,002 0o 0,032 m. Ilpu nragnom cyscenuu mpyovl nomepsi Hanopa
cocmasnsem om 0,0021 0o 0,024 m, 6 mo epems kax nomepsi HANOPa npu He3anHom pacuwiuperuu ¢ 1,33 pasa
OonvuLe, Yem npu 6HE3ANHOM CYIHCEHUU.

KioueBblie cj10Ba: CKOPOCTh MIOTOKA, BHYTPEHHEE TPEHHUE, IOTEPs HAIIOPa,

MECTHOC COIIPOTUBJICHUE, IJIABHOC PACHIMPCHUC, INIABHOC CYIKCHUC.
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A. M. Khurmamatov!, G. B. Rakhimov?

Ynstitute of General and Inorganic Chemistry of the Academy of Sciences of Republic of Uzbekistan,

2Karshi Institute of Engineering and Economics, Uzbekistan

Calculation of Hydraulic Resistance in the Case

of a Diffuser and a Confuser in a Horizontal Pipe

The main results of the calculation of the head loss with a smooth expansion and narrowing of the horizontal pipe,
which has the following geometric dimensions; - the inner diameter of the pipe with a narrowing of 25 mm and

an expansion of 50 mm. The pressure loss of the smooth expansion of the pipe at an oil velocity of 0.2-1.0 m/s has
a smooth rate of increase from 0.002 to 0.032 m. With a smooth narrowing of the pipe, the head loss is from 0.0021
to 0.024 m. That, during the movement of oil in a horizontal pipe, the head loss with a sudden expansion

is 1.33 times greater than that of a sudden narrowing.

Key words: flow velocity, internal friction, pressure loss, local resistance, smooth expansion, smooth contraction.
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