[nasHbIl pepakTop
b. M. TYMAHAH — g.1.H., npod.

Hayu4Ho-pefnakupoHHbIH coBeT

A. @. BUIIBJAHOB — a.1.H., npod.
A. N. TPUUEHKO - a.1.H., npod.
A.H. IMUTPUEBCKM — pr-mah.,
npood.

O. H.KYJIMW - a.t.H., npod.
AL JTATIMAYC — g.x.H., npod.
JIMTO IOM — npod. (Kutaii)

H. A. MAXYTOB — g.1.H., npod.

6. M. TOHKOHOTOB - g.x.H., npod.

K. TPABEP — npod. (PpaHums)
B. A. XABKMH — n.1.H., npod.

M. LEXAHOBCKA — a.7.H., npod.
(Monbwwa)

Head Editor
B. P. TUMANYAN - Dr. Eng. Sci., prof.

Editorial Board

A.F.VI'DANOV - Dr. Eng. Sci., prof.
A. |. GRITSENKO - Dr. Eng. Sci., prof.
A. N. DMITRIEVSKY —

Dr. Geo.-Min. Sci., prof.

O. N. KULISH = Dr. Eng. Sci., prof.
A. L. LAPIDUS - Dr. Chem. Sci., prof.
LI GO IUY - prof. (China)

N. A. MAKHUTQV - Dr. Eng. Sci., prof.

B. P. TONKONOGOQOV -
Dr. Chem. Sci., prof.
Ch. TRAVERS - prof. (France)
V. A. KHAVKIN = Dr. Eng. Sci., prof.
M. TSEKHANOVSKA -
Dr. Eng. Sci., prof. (Poland)

TEXHOJIOTUM
HEDTU I TA3A

HAYYHO-T€XHONOrMYECKUM XypPHAanN

Ne3(°® 2025
DOI: 10.32935/1815-2600-2025-158-3
COOEPXAHMWUE
A. ®. Bunbgaros, A. M. Masrapos
AO «BHUMYC» — B0 JTET ..ot ne e 3

MEPEPABOTKA HE®TU UTA3A

B. b. MenbHukos, Xaccan Xyseida Omap Axmag, O. B. Ceupupos

MOJEJIMPOBAHME N ONMTMMU3ALNA MPOLLECCA CENAPALIUA
YCTAHOBKWM CTABUNTM3ALUNN TASOBOTO KOHOEHCATA
MECTOPOXAEHUA HUM B CYOAHE.......ccooiiiiicineieeeeceeceeenes 6

H. C. benunckas, M. H. YepHbiwos

MATEMATMYECKOE MOE/TMPOBAHMNE KOKCOOBPA3OBAHNA
N CHUXKEHUSA AKTUBHOCTU KATATTMU3ATOPOB .
B MPOLIECCE TMOPOKPEKMHIA BAKYYMHOTO TA3OMNA .............. 11

A. K. Kapnyxun, M. B. BabuHuesa,
M. 1O. 3anosmH, . N. 3aHosmHa

CPABHMTENBHbIMN AHATN3 TAXKESIbIX BBICOKOBA3KMUX HEDTEM
MECTOPOXIEHMM PA3JTMYHbBIX PETMOHORB.............oocvereeeenee. 16

MCCNIEQOBAHUA

Menyep Katua, J1. H. bargacapos

CMA30YHO-OXJTAXOAIOLLAS XXMOKOCTb
HA MAJTOBSI3KOM MACJISHOM OCHOBE
0SS LWIIMDOBAHMS TBEPAOCMITABHBIX 3ATOTOBOK................... 21

A. P. MaxmyToea, H. I. Eegoknmoea

NOABOP NINACTUDUKATOPA AN NONTMMEPHO-BUTY MHBIX
BSAXKYLMX METOOOM ONMTUYECKOM MUKPOCKOTUMU ................ 24




A. A. 3anatgunHoe, P. X. Cagpeesa, M. A. Anenbkun, A. . Mamatos

ONMPEOENEHUE ONTUMAJIbHOM KOHLEHTPALMM
CTABUITM3ATOPA TJIMH B COCTABE )KMOKOCTH
TUOPOPASPBIBA TITACTA. ...ttt sveneeennene 29

A. . Tansynnun, P. K. Baranos

METOOMYECKUE ACMEKTbl OLLEHKM TEXHOJTOTMYECKMX
CBOWCTB MHTUBUTOPOB KOPPO3WMM NPU MPUMEHEHUMA
AN SALLUTBI TABOMPOBOLOB. ..ot 34

A. b. Tonoeanumnkos, H. A. MepeHnuos, M. B. Tonunun,
0. A. Anoxun, 0. B. Borganosa

AMMPOKCUMALMA SKCNEPUMEHTAJIbHOM 3ABUCMMOCTH
BA3KOCTU TA3A OT TEMNEPATYPbl MOONPULMPOBAHHBIM
CTEMEHHBIM YPABHEHMEM......c.oocvviriiiiiiiicieiceeeeeceercneeeeenes 39

PA3PABOTKA U SKCIJTYATALMS
MECTOPOXJEHNI HEDTU U TA3A

A. N. @omun, T. B. TpyHckon, M. A. Muxeeeckas, E. B. Muxeesckui

MCCNELOBAHME COCTABOB CMECEM 19 3ANOJTHEHMS

TPELLLMH U NYCTOT B TOPHOM MACCHBE B MECTAX
BO3HMKHOBEHMS MPOPBLIBOB MAPA NP1 TEPMOLLAXTHOM
TEXHONOTUM LLOBbIYM BICOKOBA3KOM HEDTU ..., 43

b. 3. Kaseimos, A. A. Mammagos

NPOLEAYPA YUCITEHHOTO ONPEAENTIEHUSA TEXHOJIOTMHECKMX
NMOKA3ATEJIEM PABPABOTKN TA3OBOIO MECTOPOXOEHNA
HAKINOHHBIMU CKBAXKUHAMM ......coiiiiiiiieinineneneeieeeeeeeene 47

OBOPYAOBAHUE
E. b. ®epopoea, X. Ans Mob6apak, [. B. Cenpugoe, [. P. Kanaywmn

SKCNEPMMEHTANIbHOE MCCNEQOBAHME TMOPABITMHECKOTO
CONMPOTMBINEHUS HOBbIX MACCOOBMEHHbIX TAPEJIOK .............. 50

TPAHCINOPT HE®TU UTA3A

A. B. Mosapos, tO. E. TpywwmH

UCCIEAOBAHME NMPOLIECCA OTPAHUYEHMSA MOOAYU TA3A

HA TA3OMPOBOLE KOTEJTIBHOM ...t 56
A. A. Urnatuk

BbIBOZ, SMMUPUHECKUX POPMYIT N1 PACHETA
HAMNPAXXEHMM TPYBOMNPOBOLA IMAMETPA 325 MM
MNP BO3AENCTBMM UITUBAIKOLLIEEM HATPY3KM......cocviiiiininneee 60

HupexTop no MHpopMaLmm
H. M. LUANOBA

Pepaktop
B. C. AMHATPHEBA

Bepcrka
B. B. 3EMCKOB

Mogrotoeka marepumanos
T. C. TPOMOBA

Mspatens — MexayHapogHbii LeHTp
Hayku u TexHonorui «TYMA TPYTIIM»

Agnpec pepakumu:
105318, r. Mockea,

Msmarnosckoe wocce, a. 20-1H

e-mail: tng98@list.ru
MutepHer: hitp://www.nitu.ru

Mpy nepeneuarke nobbix
MATEPUANOB CChINIKA HA XypPHAN
«TexHonornn HedpTH U rasa» obazarensHa

N23(%9 2025

XypHan sapeructpuposaH
B Munucrepcree P® no genam neuaru,
TenepagmMoBELLAHUS U CPEACTBAM
MACCOBOM KOMMYHMKALMM
CBHAeTensCTBO O permcTpaumm
MMAN277-16415 o1 22.09.2003 r.

ISSN 1815-2600

BkniouyeH B nepeyeHb U3paHMH
Bhicwien aTTecTauMoHHOM KOMUCCHM
MuHucTepcTea 0bpazosaHms
M Haykn PD

Tvpax 1200 aka.

Pepakums He HeceT OTBETCTBEHHOCTH
30 AOCTOBEPHOCTb MHOPMALIMK
B MATEPMANAX, B TOM YMCre
PEKNAMHbIX, NPEeAOCTABNEHHbIX
ABTOPAMM Ans nybnaukaumm

Marepuansl aeTopos
He BO3BpPALLAIOTCS

Orneyarano 8 OO0 UMD «CTPUHT»
424006, Pecny6nrka Mapwuit 3n,
r. Mlowkap-Ona, yn. Crpourenen, 95




MoneaupoBaHue ¥ ONTUMU3ANNS NPOIECCa CeNapalu YCTAHOBKY CTA0MIN3AIUH ra30BOro KOHJAEHCATa
Mecropo:xaenust Hum B Cynane

B. b. MensaukoB, Xaccan Xyseiida Omap Axman, /1. B. Ceupumon

PI'Y vedru u raza (HUY) umenu U. M. ['yOkuna

v.mel@mail.ru

B oannou pabome c ucnonvzosanuem npozpammnozo obecnewenus Aspen Hysys npedcmasnenst pe3yivmamuol
UCCe008aHULL MOOETUPOBAHUSL U ONPedeNeHUsl ONMUMATILHBIX THeXHOI0SUHECKUX YCI08Ull npoyecca cenapayuu
2A3021CUOKOCIMHOU CMECU 80 BXOOHOM Cenapamope Ha 2a308y10 U HCUOKYI0 Yenes000pOoOHYI0 (ha3bl YCIMAHOBKU
cmadunuzayUY 24308020 KOHOCHCAMA 2A308020 MECMOPOIICOeHUs: HUM Ha 1020-3anade Cydana. B pesynvmame
NPOGEOEeHHbIX UCCIe008AHULL ObLIU YCMAHOBNIEHbL ONMUMATbHBLE MEXHOI0SUYeCKUe YC0GUsL OCYUeCMNEHUS.
npoyecca cenapayuy YCmaHo8Ku Crmaduiu3ayuu 243068020 KOHOeHcama mecmopocoenus Hum.

KuroueBble ¢ji0Ba: ra3oBblil KOHAEHCAT, cenapanus, Moaenupoanue, Aspen Hysys.

DOI: 10.32935/1815-2600-2025-158-3-6-10

V. B. Mel’nikov, Hassan Hozyfa Omar Ahmad, D. V. Sviridov

Gubkin University

Modeling and Optimization of the Separation Process

of the Gas Condensate Stabilization Unit of The Sudan Neem field

In this paper, using Aspen Hysys software, the results of modeling studies and determining the optimal technological
conditions for the separation of a gas-liquid mixture in an inlet separator into the gas and liquid hydrocarbon phases
of a gas condensate stabilization unit from a gas field in southwestern Sudan are presented. As a result of the
conducted research, optimal technological conditions for the separation process of the gas condensate stabilization
unit of the Sudan Neem field were established.

Key words: gas condensate, separation, modeling, Aspen Hysys.

MaremaTn4yeckoe MOJeTUPOBaAHUE KOKCOOOPA30BAHUS M CHHKEHHSI AKTHBHOCTH KATaJIH3aTOPOB

B Mpouecce rTHIPOKPEKUHIa BAKYYMHOT0 Ta30ias

H. C. benunckas, M. H. UepHsliios

HauunonanbHeiil uccnenoBaTenbCkuil TOMCKHANM MOTUTEXHUYECKUN YHUBEPCUTET

belinskaya@tpu.ru

B cmamve npeocmasnena mamemamuyeckas Mooeib npoyecca UOPOKPeKUHed 8aKyyMHO20 2a30Ulsl, YUUmMbléaowas
peaxyuu 06pazoeanus KOKca u e2o HaKonieHue Ha Kamanuszamope 6 xooe yukia sxcniyamayuu. Ilpuseoensl
pe3vIbmamsl NPOZHOZUPOBAHUSA GIUAHUS PACXO0A 8000POOCOOEPICAUe20 2A3A U PACX00d CbIPbS HA COOEPHCAHUE
KOKCA HA KAMAaiu3amope, akmusHOCHb KAMaiu3amopa u memMnepamypHbwlil Rpo@uib no CLOSM Kamaiuzamopd,
noayuennvie pacuemamu Ha mooenu. Onpeoenern OnMUMAaIbHuIl pacxo0 8000p00COOepIHcaeo 2a3d

npU pasaudHoOM pacxooe Cvlpbsi, 06ecneyusaowuli N000epIHCaHue MaKCUMAIbHO B03MONCHOU AKMUBHOCTU
Kamaauzamopa u mpebyemotl enyOuHvl npespaujeHus: Colpbs.

KioueBble c10Ba: THAPOKPEKHHT, BAKYYMHBIH I'a30iib, MaTeMaTHUECKasi MOJIEIb,

AKTUBHOCTB KaTaJln3aTopa, AC3aKTHBAllMA KaTaJIM3aTopa.
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N. S. Belinskaya, M. N. Chernyshov

National Research Tomsk Polytechnic University

Mathematical Modelling of the Coke Formation and Reduction of Catalyst Activity

in the Process of Vacuum Gas Oil Hydrocracking

The article presents a mathematical model of the vacuum gas oil hydrocracking process, which takes into account the
reactions of coke formation and its accumulation on the catalyst during the operation cycle. The results on predicting
of the influence of the hydrogen-containing gas consumption and the consumption of raw materials on

the coke content on the catalyst, the activity of the catalyst and the temperature profile of the catalyst layers,
obtained by calculations using a model, are presented. The optimal consumption of hydrogen-containing gas

is determined at different raw materials consumption, which ensures the maintenance of the maximum possible
catalyst activity and the required depth of raw materials conversion.

Key words: hydrocracking, vacuum gas oil, mathematical model, catalyst activity, catalyst deactivation.

CpaBHHUTEJBHBIH AHATN3 TAXKEJIBIX BBICOKOBII3KHX He(Tell MeCTOPOKIeHHIT Pa3IHYHBIX PErHOHOB

A. K. Kaprryxun, M. B. baounresa, U. 0. 3ano3un, W. U. 3ano3una

AO «CpeaHeBOIKCKAN HAYIHO-UCCIICIOBATEILCKUI HHCTHTYT 10 HedTemepepaboTKe

zanozinaii@sni.rosneft.ru

Ilpeocmasnensi peyromamsl UCCie008anUs Yemblpex 00pasyos msicenol evicokoeaskou negpmu (TBBH).
Ionyyena ungpopmayus o usuxo-xumuueckux ceovicmeax TBBH paznuunbix mecmopooicoenuti, Komopas nomosscen
6 NouUcCKe HOBbIX MeXHON02Ull Olsl 000bIYU, MPAHCNOPMUPOSKU U hepepabomKu HempaouyuoOHHO20 HePMAHO20 CbIpbS,
a makoice NONOIHUM cnpasounyio 6asy oannvix TBBH. Yeenuuenue nompebrnocmu nepmenpoOoykmos u cokpaujenue
001U MPAOUYUOHHBIX Hedpmell yKasvleaem Ha HeoOX00UMOCMb 6081e4eHUs 8 NepepabomKy aNbmMePHAMUBHBIX 8UO0G
CbIPbSL, A UMEHHO, BbICOKOBAZKUX CEEPXMAICENBIX Hepmel.

KiroueBble ci1oBa: TsKenasi BHICOKOBSI3Kasi He(Th, CMOJIMCTO-ac()aabTOBBIE BELIECTRA,

knaccudukarys Herel, PU3NKO-XMMHYECKUE CBONCTBA, KHHEMAaTUYECKasl BI3KOCTb.

DOI: 10.32935/1815-2600-2025-158-3-16-20

A. K. Karpukhin, M. V. Babintseva, I. Yu. Zanozin, I. I. Zanozina

JSC «Middle Volga Oil Refining Research Institute»

Comparative Analysis of the Physico-Chemical Properties of Heavy High-Viscosity Oils

The results of the study of four samples of heavy high-viscosity oil (HDPE) are resented. Information has been
obtained on the physico-chemical properties of HDPE from various fields, which will help in the search for new
technologies for the extraction, transportation and processing of unconventional petroleum raw materials,

as well as replenish the reference database of HDPE. An increase in the demand for petroleum products

and a decrease in the share of traditional oils indicates the need to involve alternative types of raw materials

in the processing, namely, high-viscosity superheavy oils.



Key words: heavy high-viscosity oil, tar-asphalt substances, classification of oils,

physico-chemical properties, kinematic viscosity.

CMa304YHO-0XJIAKAAI0NIAS KUTKOCTh

Ha MAJIOBA3KOH MAaCJIAHOM OCHOBe A1l LIJIM(OBaHUA TBEPAOCILUIABHBIX 3aT0TOBOK

Menyep Katua, JI. H. barnacapos

PI'Y vedru u raza (HUY) umenu U. M. ['yOkuna

lebage1963@mail.ru

Cmamua nocsaujena paspabomxe peyenmypsl CMa304HO-0XAAHCOAOWeU HCUOKOCHU OJisl nPoyecca CKOPOCHHO20
winughosanus meepOOCHIABHbIX 3a20MOBOK. Panee no0obHbIe JcUOKOCU UMNOPIMUPOBATUC BMECHIE CO
uaugosanbHbiM 060opydosanuem. Paspaboman cocmas oxaasicoaroweii HeuoKoCmu Ha OCHO8e cMmecu
CUHMeEMUYeCK020 6A308020 MACIA NOAUANLHAOIEPUHOB020 U CLOACHO20 IPupa ouokmuimepepmanam. Pezynomamot
UCTIBIMAHUU HO3680IUNU CONAMb 861800, YMO PA3PAOOMAHHASL MACTAHASL CMA30YHO-0XAAHNCOAIOUAS HCUOKOCHb
2apanmupyem 8biCOKOe Kayecmeao oopabamviéaemMvlx nogepxHocmell u npoojiesaem CPoK CiyrHcoOvl WU 08aIbHOZ0
uUHCmMpyMmenHma.

KiioueBble ¢10Ba: CMa304HO-0XJIAXK IA0MIAs KUAKOCTh, NUTH(OBaHUE, 6a30BOE MACIIO,

KOMIUTEKCHBIH 3(hHp, CIUTaBBl METAIIOB.

DOI: 10.32935/1815-2600-2025-158-3-21-23

K. Menouer, L. N. Bagdasarov

Gubkin University

Low-Viscosity Oil-Based Cutting Fluid for Grinding Metal Alloys

The research conducted in this paper is devoted to the development of a formulation of a cutting fluid (CFL) for

the grinding process of metals and alloys, which is similar in physical and chemical properties to the CFLs imported
earlier. A composition of the cutting fluid based on a mixture of synthetic polyalphaolefin base oil and dioctyl
terephthalate ester was developed. All components used are manufactured in the Russia. The results of the practical
work allowed us to conclude that the developed oil cutting fluid guarantees high quality of the treated surfaces and
extends the service life of the grinding tool.

Key words: coolant, grinding, base oil, complex ester, alloy metals.

MMoa6op naacTugukaTopa JJis NOJUMEPHO-OMTYMHBIX BSAKYIIIMX METOAOM ONTHYECKON MUKPOCKONIMHU

A. P. MaxmyTtoBa, H. I'. EBmokuMoBa

HNucTuTyT HedremepepadoTku U HehTEXUMHUH Y PUMCKOTO TOCYTapCTBEHHOTO

He(TIHOTO TEXHHYECKOro yHuBepcurera B . CanaBare

ruskihl.r@yandex.ru

B oannoii pabome npedcmasien cnocob ucciedo8anus pasmepos wacmuy 8 Moouguyupyoueti norumepcooepicaujelt
naacmuguyupyrowel 006aske 01 NOTUMEPHO-OUMYMHBIX GAAHCYUWUX C NOMOULIO MEMALTOSPAPUHLECKO20

muxposuzopa. Moouguyupyrowyio 006asKy noryuanru Ha ochoge mepmodacmoniacmuynozo noaumepa JCT-30-01



U npoO0yKmoa8 Heghmenepepabomxi: maAxHCen02o 2a30lna KAaMaIUumu4ecKko20 Kpekunea u 6axKyymHozo 2asoiiis. bvinu
NPUSOMOBIeHbl HECKONLKO COCMABO8 8 PA3IUYHBIX COOMHOUEHUSX, KOMOpble 8 OanbHeluem Obliu UCCIe008aHbl

Ha muxpogusope uVIZO-MET-221. Jlaunas memoouka no3goisem 8u3yaivHo oyeHums pasmepul yacmuy JJCT-30-01
HA NONYYEHHBIX U300PAHCEHUAX MUKPOCMPYKMYPbL NPULOMOGILEHHOU NOIUMEPMOOUPUYUPOBAHHOT
naacmuguyupyroweti 006aeKu u N0006pamMb ONMUMATbHYIN COCMAB NIACMUPDUKAMOPA C 8bICOKOU pacmeopsioujen
CnOCOOHOCMBIO.

KioueBbie cl10Ba: MTOJIMMEPHO-OUTYMHOE BSDKYIIEE, TEPMOIJIACTOILIACTHYHBIHN MoMMep, TutacTudukaTop,

ra30iib KaTaTUTHYECKOTO KPEKMHTa, BAaKyYMHBIH ra30iiib, MIacTUQUINpPYIOIas 1o0aBKa, pa3Mep YacTHIl.

DOI: 10.32935/1815-2600-2025-158-3-24-28

A. R. Makhmutova, N. G. Evdokimova

Institute of Oil Refining and Petrochemistry,

Ufa State Petroleum Technological University (Branch in Salavat)

Selection of Plasticizer for Polymer-Bitumen Binders by Optical Microscopy

This paper presents a method for studying particle sizes in a modifying polymer-containing plasticizing additive for
PBB using a metallographic micro-imager. The modifying additive was obtained on the basis of thermoelectric plastic
polymer DST-30-01 and secondary products of oil refining: heavy catalytic cracking gas oil and vacuum gas oil.
Several formulations were prepared in various ratios, which were further studied on the mVIZO-MET-221
micro-imager.This technique makes it possible to visually assess the particle sizes of DST-30-01 on the obtained
images of the microstructure of the prepared polymer-modified plasticizing additive. After analyzing the constructed
dependencies and determining the maximum particle size of DST-30-01 polymer particles in plasticizing additives,
we can choose the optimal composition of a plasticizer with high solvent capacity.

Key words: polymer-bitumen binder, thermoplastic polymer, plastificator, catalytic cracking gasoil,

vacuum gasoil, plasticizing additive, particle size.

OnpenesieHne ONTUMAJBHONW KOHIEHTPAUMH CTa0WJIM3aTOPA IJIMH B COCTaBe KUAKOCTH THAPOPa3pbiBa MJjacra
A. A. Banatounos, P. X. CangpeeBa, 1. A. Anenskun, A. I1. MamatoB

AJBMETBEBCKHI TOCYAaPCTBEHHBIH HEPTIHOW HHCTUTYT

roza.hatipovna@yandex.ru

B cmamve onpedenena onmumanvnas Konyenmpayus cmadunuzamopos Ut 6 COCmage JHCUOKoCmu cuopopaspbied
naacma MemooomM KanuiiapHol NPORUMKY HA OCHO8E XUMUYECKUX peazenmos. B kauecmee o0vexma ucciedosanuii
UCHONB30BANUCH HEKOHCONUOUPOBAHHBIE 00PA3YbL KEPHA MEPPUSEHHBIX KOJIEKMOPO8.

KawueBble cioBa: KepH, CTAOMIN3aTOPHI [NIMH, TIMHACTBIE MUHEPAIIBL.

DOI: 10.32935/1815-2600-2025-158-3-29-33

A. A. Zalyatdinov, R. H. Sadreeva, I. A. Alenkin, A. P. Mamatov
Almetyevsk State Oil Institute
Determination of Optimal Concentration of Clay Stabilizers

in the Composition of Hydraulic Fracturing Fluid



Optimal concentration of clay stabilizers in the composition of hydraulic fracturing fluid by capillary impregnation
method, based on chemical reagents has been determined. Unconsolidated core samples of terrigenous reservoirs
as object of research were used.

Key words: core, clay stabilizers, clay minerals.

MeTtoauueckue acneKThl OLIEHKH TEXHOJIOTHYEeCKHUX CBOICTB MHIMOUTOPOB KOPPO3HH NPH MPUMEHEHHH

AJIS1 3aIIMTHI TA301POBOIOB

A. 1. Taitzynnun, P. K. Baranos

00O «HayuHo-Hccnea0BaTeNbCKHI HHCTUTYT IPUPOAHBIX TAa30B

1 Ta30BbIX TexHosoruit ['azmpom BHUNT'A3»

gai7ullin@gmail.com

Ha so3nuxnosenue napyuienuti 8 mexHol02U4ECKUX PEHCUMAX pabomuvl 060py008aAHUSL MOMCEM NOBIUAMb
XUMUYECKUl COCMA8 UH2UOUmMopa, Komopulil ciedyem noooupams ¢ yuemom KOHKPEmHublX IKCHAYAMAYUOHHBIX
YCR08ULL KAK NPOMBICI080U 000biuU, mak u nepepabomxu. IIpasuibHo 6b10panHbIL UHSUOUMOP NO3BOIUM U30ENCAMb
MexXHON02U4eCKUX npodiem u obecnedum HA0exdCHYo U 6e30NACHyI0 pabomy HPOMbLCI08020 U
eazonepepabamsisaioujeco 06opyoosanus. B cmamve paccmompenvl 603HuKaoujue HeeamugHvle NOC1e0Cmeus npu
UCTIONIL308AHUU HA 2A308bIX MECTNOPONCOCHUAX UHSUOUMOPOE KOPPO3UU (PACMBOPUMOCIb 8 PATUYHBIX Cpedax,
memMnepamypa 3amMep3anus U SMyaIbCu0Opa308anue), C8A3AHHbIE C UX MEXHONOSULECKUMU CBOUCMBAMU, U MEeMOObl
O0pvOBL ¢ HUMU.

KioueBble c10Ba: HHTHOUTOP KOPPO3UH, METOIBI UCTILITAHHSI, PACTBOPUMOCTD,

TeMIepaTypa 3aMep3aHns, METOABI OOPHOBI C IMYIbCHIMHU.
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A. D. Gaizullin, R. K. Vagapov

Gazprom VNIIGAZ LLC

Methodological Aspects of Assessing Technological Properties of Corrosion Inhibitors

when Used to Protect Gas Pipelines

The occurrence of violations in the technological operating conditions of equipment can be affected by the chemical
composition of the inhibitor, which should be selected taking into account specific operating conditions of both
commercial production and processing. A correctly selected inhibitor will avoid technological problems and ensure
reliable and safe operation of field and gas processing equipment. The article discusses the negative consequences
that arise when using corrosion inhibitors in gas fields (solubility in various media, freezing point and emulsion
formation) associated with their technological properties, and methods to combat them.

Key words: corrosion inhibitor, test methods, solubility, freezing point, methods for breaking emulsions.



AnNmpokcuManus 3KCNePUMEHTATbHOI 3aBHCUMOCTH BSI3KOCTH ra3a oT TeMIepaTypbl MOAH(PUIHPOBAHHBIM
CTEeNEHHbIM YPaBHEHHEM

A. b. I'onoBarunkos, H. A. Mepenrios, M. B. Tormwmun, 1. A. Anoxus, HO. B. bormanosa

Bonrorpaackuii rocyjapcTBeHHbIA TEXHUYECKUH YHUBEPCUTET

topilinmik@gmail.com

Ilpeonacaemcs 3a0anuyI0 IKCNEPUMEHMATLHYIO 3A6UCUMOCTb BA3KOCTIU 2a3A U CMECU 2A308 OM MeMNepamypul
AnnPOKCUMUPOBANb MOOUDUYUPOBAHHBIM CIIENEHHbIM YpasHeHueM unepboaudeckoeo euda M = Ao/(1-kt").
IIposooumcs cpasHenue mouHOCMU ANNPOKCUMAYUL NO IINOMY YPAGHEHUIO ¢ MUNOBbLIM YPABHEHUEM
9KCHOHEeHYUuanbHo20 muna. Iloxazano na npumepe OUOKCUOA Yerepood, Ymo 0 WUPOKO20 OUANA30HA USMEHeHUs]
memnepamypwt om () 0o 1000°C cpednssn noepewnocms crudxcaemes 6 5,5 paz ¢ 4,8 0o 0,87%, a naubonvwas c 11,4
00 2%. [Ipusedensl pe3ynbmamol pacuemos 01 0ecAmu pasHvlx 2d308, 8 MOM YUCLe 8030YXd, U NOJYYeHbl YUCTeHHble
napamempul npednacaemo2o MoOUPUYUPOBAHHO2O CHENEHHO20 YPAGHEHUSL.

KiioueBble cj1oBa: anmpoKcuMaIus, BI3KOCTbh, TEMIIEpaTypa,

MOrp€iIHoOCTU pacucTo, METOA HAMMCHBIIINX KBAaJApPaToOB.
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A. B. Golovanchikov, N. A. Merentsov, M. V. Topilin, D. A. Anokhin J.V. Bogdanova

Volgograd State Technical University

Approximation of the Experimental Dependence of Gas Viscosity on Temperature

by a Modified Power Equation

It is proposed to approximate the given experimental dependence of the viscosity of a gas or a mixture of gases on
temperature by a modified hyperbolic power equation m = Ao/(1-kt"). The accuracy of the approximation according
to this equation is compared with a typical exponential equation. It is shown by the example of carbon dioxide that for
a widerange of temperature changes from 0 to 1000°C, the average error decreases by 5.5 times from 4.8% to 0.87%,
and the largest from 11.4% to 2%, that is, by more than 5.6 times. The results of calculations of 10 more different
gases, including air as a mixture of two main gases, nitrogen and oxygen, are presented, and the numerical
parameters of the proposed modified power equation are obtained.

Key words: approximation, viscosity, temperature, calculation errors, least squares method.

HccnenoBanue cocTaBoB cMeceii /151 3aM0JTHEHHs] TPELMH ¥ MyCTOT B TOPHOM MaccHBe B MecTax
BO3HUKHOBEHNS MPOPHIBOB NMapa MpPH TePMOIIAXTHOMH TeXHOJIOTHHU

J00bIYM BBICOKOBSI3KOH He(TH

A. U. ®omun?, T. B. I'pynckoii?, M. A. Muxeesckas?, E. B. MuxeeBckuii?

IKy36acckumii rocynapcTBeHHbIi Texauueckuii yauBepeuteT uMm. T. @. op6auesa, r. Kemeposo,

2V XTUHCKHI1 TOCYIapCTBEHHBINM TEXHUYECKHI YHUBEPCUTET

uxtacity@yandex.ru

IIpogedenvl uccnedosanuss npuMeHeHUs pa3iuyHbIX COCMAB08 O 3aNOIHEeHUS MPEeuUH U YCHOom

6 2opHbIX NOpooax Apeackoeo Hepmemumano6020 MeCmMopoANCOeHUs, 20e NPUMEHAETNCSA NEPMOUAXNHASL TMEXHOO02USA



000b14U 8bICOK0BA3KOU Heghmu. Ha ocHose npogedeHH020 UCCAe008aHUS, PACCMOMPEHHbIE MAMEPUATbL
DPEKOMEHOYIOMCA K NPUMEHEHUIO 8 YCIL08USX Hedmewaxm.
KuroueBble ciioBa: HeTenaxra, TEPMOLIAXTHBIN CIOCOO, IPOPBIBLI TEIIIOHOCUTES.
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A. 1. Fomin!, T. V. Grunskoy?, M. A. Mikheevskaya?, E. V. Mikheevsky?

IT. F. Gorbachev State Technical University,

2Ukhta State Technical University

Study of Compositions of Mixtures for Filling Cracks and Voids in Rock Massifs in Places

of Steam Breakthroughs during Thermal Mine Technology of High-Viscosity Oil Production

Studies were conducted on the use of various compositions for filling cracks and voids in rocks of the Yaregskoye oil
and titanium deposit, where thermal mine technology of high-viscosity oil production is used. Based on the conducted
study, the materials considered are recommended for use in oil mines.

Key words: oil mine, thermal mine method, coolant breakthroughs.

[Ipouenypa YKCIEeHHOTO ONpe/eeHIs TEXHOJOTHIYEeCKNX MoKa3aTeseld pa3padoTK ra30Boro MeCTOpO:KIeHUs
HAKJOHHBIMH CKBa;KHHAMH

b. 3. Ka3eimoB, A. A. MamMmmazioB

WNucTuTyT HeTH M raza MuUHHCTEpCTBA HAYKH U 00pa3oBaHus A3epOalimkanckoit PecmyOmmku
bunyadkazymov1969@gmail.com

B cmamuve Ovina uccnedosana 3a0aua onpedenetuss mexHUKO-mexHoI02UHecKux noxazamenei paspabomxu
20308020 MECOPOACOEHUSL, IKCILY-ATHU--PYEMO20 HAKTOHHBIMU CKEANCUHAMU, HOPOOA KOTMOPO2O NOOBEP2aAem sl
Henu-HelHo-ynpyeou oeghopmayuu, u npedsiodcena coomeemcmsyouas npoyeoypa pe-uienus. Pacuemoi

1o paspabomanHoll cxeme MOZym NO360IUMb OYEHUMb NPOYECC IKCHLYAMayuu HAKIOHHOU 2A30601 CKEANCUHDbI

8 pexcume UCMOWEeHUs. 8 3A8UCU-MOCTU OM Y2lld HAKIOHA CMBOAA CKBANCUHDL.

KiroueBsble c10Ba: ra30B0O€ MECTOPOKIEHUE, HAKJIOHHAS CKBAXKHHA,

HeJM-HEeHHO-ynpyras JeopMarus, YACICHHBII METO/.
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B. Z. Kazymov, A. A. Mammadov

Institute of Oil and Gas of the Ministry of Science and Education of the Republic of Azerbaijan
Procedure for Numerical Determination of the Technological Indicators of the Development

of a Gas Field by Inclined Wells

The article investigated the problem of determining the technological indicators of the development

of a gas field operated by inclined wells and whose rock are subjected to nonlinear elastic deformation,
and proposed an appropriate solution procedure. Calculations according to the developed scheme

can make it possible to evaluate the operation of an inclined gas well in the depletion mode, depending
on the angle of inclination of the borehole.

Key words: gas field, inclined well, nonlinear elastic deformation, nume-rical method.



IKCNePpUMEHTAJILHOE HCCJIeI0BAHME THIPABINYECKOT0 COMPOTHBJIEHHSI HOBBIX MACCOOOMEHHBIX TapeoK
E. b. ®enoposa, X. Ais Mobapak, /. B. Ceupunos, /I. P. Kamaymma

PI'Y vedru u raza (HUY) umenu U. M. ['yOkunHa

elena.b.fedorova@gmail.com

B cmamve npeocmasnena noeas KOHCMpyKyusi MAccooOMEHHOU MAPenKU, ee KOHCMPYKMUGHbIE 0COOeHHOCMU

u npunyun pabomol. Taxowce npusedensvt pe3yibmamol IKCNEPUMEHMNO8, NPOBEOCHHBIX 01 OYEHKU 2UOPABIUYECKO20
conpomugneHust 08yX apUAHMO8 NPEOLONCEHHOU KOHCIMPYKYUY MAPeIKU @ cCucmeme 8030yX — 600d 8 CPAGHEHUU
€ cumyamvimu 4 mpaneyuesuoOHo-KIananHbimy mapeaxkamu. Ilpeonoocensvl sIKcnepumenmanbhvle Koppenayuu
01 ONUCAHUs 2UOPABTUYECKO20 CONPOTMUGIEHUS HA Opowaempblx mapeaxax. IIpusodenvl pe3ynvmamul CpaGHEeHUs.
2UOPABIULECKO20 CONPOMUBTEHUSI 2A30HCUOKOCIHO20 CNIOSL HA UCCLe0YeMbIX MAPeaKax.

KiroueBnble ci10Ba: MaccOOOMEHHAs Tapenka, THIPAaBINIECKOe COITPOTUBIICHNE, OpOIIaeMasi TapeiKa,

cuTyaTtasd TapCiika, TPparCuueBUIHO-KIIAITaHHBIC TapCIKHU.

DOI: 10.32935/1815-2600-2025-158-3-50-55

E. B. Fedorova, H. Al Mobarak, D. V. Sviridov, D. R. Kalaushin

Gubkin University

Experimental Study of Hydrodynamic Resistance of New Mass Transfer Trays

This article presents a new design of a mass-transfer tray, its design features and operating principle.

It also presents the results of experiments conducted to evaluate the hydrodynamic resistance of two variants

of the tray design proposed by the authors in the air-water system, in comparison with designs such as sieve trays and
trays with trapezoidal valves. Experimental correlations are proposed to describe the hydrodynamic resistance

on irrigated trays. In addition, the article considers a comparison of the hydrodynamic resistance

of the gas-liquid layer on the studied trays.

Key words: mass transfer tray, hydrodynamic resistance, wetted tray, sieve tray, trapezoidal valve trays.

HccnenoBanue npounecca orpaHu4eHus MoJa4yu ra3a Ha ra3onpoBoje KoTeabHOil

A. B. Iloapos, 1O. E. Tpymun

CapaToBCKUH rocy1apCTBEHHBI YHUBEPCUTET T€HETHKH,

OuotexHoNorny U nHxeHepuu nmenn H. Y. BaBusosa

povarov-av2012@yandex.ru

Ha 2azonpoeoo oonoit usz komenvhoix 2. Capamosa no npuuune Hecooa00eHUs: OUCYUNIUHBL 2A30N0MpedIeHUs

6 2024 2. 6v110 ycmanoeieno ycmpoicmso ocpanudenus pacxooa eaza YOPI-100/06, ¢ nomowwio komopozo
B03MOIICHO TUMUMUPOBAMb NOOAYY 2A3A 8 3A6UCUMOCTIU Om YPOo8Ha naamedicel. [lepenad oasnenus eaza om
npumernenus YOPI-100/06 npu nebonvuiux yenax nogopoma OUcka ycmpoucmea npakmuiecku e oyoem enusimy Ha
pabomy KomenbHo2o 060py008anUs, 00HAKO pe3Koe COKpaweHue 00beéma 2aza npu DOILUUX Yenax nosopoma OUCKa
YCmpoucmea npueedém K momy, Ymo copenKu KOmiog Mo2ym nomyxHyms. B xooe uccreoosanuii onpedenenvl

9P PexmusHbIIL U MAKCUMATILHO BO3MOICHDIU Y2libl HOBOPOMA OUCKA YCMPOUCTNEA 8 YCI08UAX IKCRIYAMAYUU HA

2azonpogoode paccmampusaemoull komeavhou. Tonyuennvie pezyromamul ucciedosanutl noxkasanu, ymo YOPI-100/06



MOACHO IDDeKmUsHO npuMersamsd 0Jisi UCCLeOYeMOll KOMENbHOU 6 Clyuae, K020ad Y20 N08Opoma OUCKd YCmpoucmed
domicen b6vims pagen 45°. Heagpgpexmueno npumensme onsa komenvnou YOPI-100/06 6 cayuasx, koeda yeon
nOBOPOMA OUCKA YCMpOoUcmea 6yoem 3HAYUMENbHO MeHbULe C80e20 HUMCHe20 npedend, pagrozo 20°. Makcumanvhbim
AP exmusHbIM YeioM H0BOPOmMa OUCKA YCMPOUCMEa 01l UCCAe0YeMOU KOMENbHOU S81emcsi Y20, pagHblil 58°.
KioueBble c10Ba: 32/10JDKEHHOCTD 3a Ta3, YCTPOWCTBO OIpaHMYCHHS Pacxo/ia ra3a, pacxoj rasa,

nepernas aBJIeHHs ra3a, yCIOBHAs MPOITyCKHAs CIIOCOOHOCTb, YTOJl TIOBOPOTA JIMCKA YCTPOMCTBA.
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A. V. Povarov, Y. E. Trushin

Saratov State University of Genetics, Biotechnology and Engineering named after N. I. Vavilov

Study of the Process of Limiting the Gas Supply to the Boiler Gas Pipeline

Due to non-compliance with gas consumption discipline in 2024, was installed a UORG-100/06 gas flow limiting
device on the gas pipeline of one of the boiler houses in Saratov, with the help of which it is possible to limit the gas
supply depending on the level of payments. The gas pressure drop from the use of UORG-100/06 at small angles

of rotation of the device disk will have virtually no effect on the operation of boiler equipment, but a sharp decrease
in gas volume at large angles of rotation of the device disk will lead to the fact that the boiler burners may go out.
During the research, it is necessary to determine the truly effective and maximum possible angles of rotation

of the device disk under the operating conditions on the gas pipeline of the boiler house in question. The obtained
research results showed that UORG-100/06 can be effectively used for the studied boiler house when entering
«schedule No. 1», when the rotation angle of the device disk should be equal to 45°. It is ineffective to use
UORG-100/06 for the boiler house in cases when the rotation angle of the device disk (12°, 14° and 18°)

is significantly less than its lower limit, equal to 20°. The maximum effective rotation angle of the device disk

for the studied boiler house is an angle equal to 58°.

Key words: gas debt, gas flow limiting device, boiler, gas consumption, gas pressure drop,

nominal throughput, device disk rotation angle.

BoiBoa sMnupuyecknx opmy1 Ajs pacdeTa HanpsKeHUil TpydonpoBoaa auamerpa 325 mm

MpU BO3/elicTBUM U3rubaronleii Harpy3xku

A. A. Urnarux

YXTUHCKUI TOCYIapCTBEHHBIN TEXHUUECKUN YHUBEPCUTET

tolik.ignatik@yandex.ru

B pabome svisedenvl smnupuyeckue gopmynvl 015 pacuema npooobHbIX U KOIbYEBbIX HANPANCEHUL mpyOonposood
325 mm npu Oelicmsuu 10KATbHOU uzeubarowell Hazpy3ku, 0elcmseyrouell 8 6epmMUKAiIbHOU NIOCKOCHU.
DKcnepumenmol bINOHAIUCH HA 1aOOPAMOPHOM mMpyOHOM cmeHOe. Ipumensnuce Memoovl UHKIUHOMEemMPUl
(uzmepenue y2io8 HAKIOHA) U MeH30Mempuu 6epxHell oopasyrowel mpyowi. [lonyuenvl epaghuxu maneenca yena
HAKIOHA, nepemMeweHus], HanpsiceHull eepxreti obpasyoweti mpyowi. llpedcmasnen npumep npouHOCmMHO20 paciema,
8 KOMOPOM UCHOIb3YIONCS 8bl8EOCHHbIE IMNUPUYECKUE POPMYTbL.

KiroueBble ¢10Ba: HHKIMHOMETPHS, KOJIBIIEBbIC HAIPSDKEHMS, 1a00paTOPHBINA CTCHI,

HC(l)TCI‘aSOHpOBO,Z[LI, MMPOAOJIbHBIC HAIIPAKCHUA, TCH30MCTPUS, SMITUPUICCKAA (bOpMYJ'Ia.
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A. A. Ignatik

Ukhta State Technical University

Derivation of Empirical Formulas for Calculating the Stresses

of 325 mm Diameter Pipeline under Bending Load

The purpose of this article is to derive empirical formulas for calculating the longitudinal and hoop stresses

of a 325 mm pipeline under the action of a local bending load in a vertical plane. The experiments were performed
on a laboratory tube stand. The methods of inclinometry (measurement of tilt angles) and strain gauge of the pipe
were used. Graphs of the tangent of the inclination angle, displacement, and stresses of the upper tube line

are obtained. An example of a strength calculation using derived empirical formulas is presented.

Key words: inclinometric technology, hoop stresses, laboratory stand, oil and gas pipelines, longitudinal stresses,

strain gauge, empirical formula.
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