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MoaepHu3anus npouecca BAKYyMHOI NeperoHKH Ma3yTa

b. U. Kypamumu®?, A. B. 3yiikos!

LPI'Y wedru u raza (HUY) umenu U. M. 'y6kuna,

2000 «TEXHOBAKYYM»

b.kuramshin@yandex ru

B césa3u ¢ nranupyemviv Hapawusanuem MowHoOCmel 0eCmpyKmusHuIxX npoyeccos 8 Poccuu — ycmanogok
KAManumu4eckoeo KpeKuHea — 0dHCU0aemcs ygeauienue nompedHocmeli 8 0CHOBHOM Cblpbe OAHHBIX NPOYECCO8 —
8AKYYMHO20 2a30uia. B pabome paccmompenvl cnocobvl Modepruzayuu npoyecca 8aKyyMHOU Nepe2oHKu Ma3ymd,
OCHOBAHHbBIE HA OMNAPKe 2A30UNeBbIX PpaKyull om 2yOpoHa NPu HOOOEPHCAHUU NOHUNCEHHO20 OA8eHUsl 8 8ePX) 30Hbl
OMnAapKu 2yOpoHa, OMHOCUMENbHO 0A6JlIeHUs 8 30He 88004 CbIPbA. Jlanbl cpasHumenbhble Xapakmepucmuru

U U3yUenvl 0COOEHHOCTNU Peanu3ayul paccmMampueaemvix cnocobos modepuusayuu. Paccuuman oscudaemulil
NpUpPoCcm 8biXx00a 8aKYYMHO20 2A30UIs OM 8HEOPEHUL MOOEPHUAYULL.

KroueBrble cioBa: BakyyMHbIl 0710k yctanoBkd ABT, oTniapka ryapoHa, noBbleHre 0Toopa

BaKyyMHOI'O ra30iIsl, BaKyyMCO3/atolias cCUcTeMa, BaKyyMHas OTIIapHasi KOJIOHHA.

B. I. Kuramshin!?, A. V. Zyikov!

1Gubkin University,

LLC «TECHNOVACUUM>»

Vacuum Pipestill’s Modernization

Due to the planned increase in the capacity of destructive processing units in the Russian Federation —specifically
catalytic cracking, a rise in demand for the primary feedstock of these processes, vacuum gasoil (VGO), is expected.
This paper examines methods for upgrading the vacuum distillation of crude atmospheric column’s residue, based on
stripping gasoil fractions from the vacuum residue while maintaining a reduced pressure at the top of the vacuum
residue’s stripping zone relative to the pressure in the feed inlet zone. Comparative characteristics are provided,

and the specific features of implementing the considered upgrading methods are analyzed. The expected increase

in vacuum gasoil yield resulting from the implementation of the upgrade is calculated.

Key words: crude vacuum unit, vacuum residue stripping, increased vacuum gas oil yield, vacuum-producing system,

vacuum stripping column.

YcoBepeHCTBOBaHNE KOH(PUTYPALIMU TEXHOJOTHYECKOH CXeMbl YCTAHOBOK THAPOOYUCTKY JU3eJIbHOM
dpakuuu B 1e51X IHeprocoepeKeHNsi M pacliMpeHus TUANA30HA YCTOMYMBO padoThI

A. B. 3yiikos

PI'Y nedru u raza (HUY) umenu U. M. I'yOkuna

zyikov.a@gubkin.ru

IIpeonosicer cnocod ycogepueHcmeo8anuss MexXHOI0SULeCKoll cxembl O10KaA PPaKyUoOHUPOBAHUs RPOOYKINOE
npoyecca 2uOpOOHUCMKU CPeOHeOUCMUTLIAMHBIX Ppakyuil (KepoCUHOB80U U Ou3eibHOU (pakyuil) ¢ obecneyeHuem
mpebyemblx noxazamenel o QpaKyuoHHOMY COCTABY, MeMNepamypbl GCNbIUKU U OMCYIMCIMEUsL CePO8000POOa U
MepKanmanog 8 cmaduibHulx npodykmax. Ocyujecmenen NOUCK apuaHmos MoOepHU3aAYUYU MEeXHOL02UYECKOU CXeMbl

YCMAaHoB6OK, pa6oma70u;eﬁ 10 OAHHOU MEXHON02UU OJISI CHUNCEHUSL 3Hep20n0mpe5ﬂeHuﬂ U NOBBLUEHUSL IKOHOMUUECKOLL



aghgpexmusnocmu sxcnayamayuy. Peanuzayus pewienuii no MoOepHU3aAYUU MexXHOL02U4eCKOol cxembl O10Ka
dpakyuoHuposarus yCmaHo8KU 2UOPOOUUCIIKU CPEOHeOUCUIAMHbIX PPAKyull, Ha npumepe 2UOPOOYUCTNKU
OU3eNbHOU hpaKyull, NO380IUM CHUUMb IHEPLO3AMPAMbL U CO30AMb 3aNAC N0 00eCneyeHU pecyiupo8anus
memnepamypul 6CnblUKU OU3ENIbHO20 MONIUEA U OMCYMCMBUS cep0800opoda. Hcknioueno uzbvimounoe
nompebaeHue 6000pooa,

no0asaemozo 6 kavecmee OMNApUaAIOe20 KOMNOHEHMAa 8 KOJIOHHY CMAOUIUZAYUL.

KioueBble cJ10Ba: THAPOOYUCTKA CPEJTHUX AUCTUILUIATOB, THAPOOUUCTKA AU3EIBHON (pakimy,

CXCMbI YCTAaHOBOK, BCIIBIIIKA NU3CJILHOTO TOIIJIMBA, 010K (bpaKHI/IOHI/IpOBaHI/IH.

A. V. Zyikov

Gubkin University

Improving the Configuration of the Process Flow Diagram for Diesel Fraction Hydrotreating Units to Achieve
Energy Savings and Expand the Stable Operation Range

A method for improving the process flow diagram of the fractionation unit for hydrotreated middle distillates
(kerosene and diesel fractions), ensuring compliance with the required specifications for fractional composition, flash
point temperature, and the absence of hydrogen sulfide and mercaptans in the stable products has been proposed.
The objective of the study is to identify options for upgrading the process flow scheme of units operating under this
technology to reduce energy consumption and improve the economic efficiency of operation. Implementing solutions
to upgrade the process flow scheme of the fractionation unit in a middle distillate hydrotreating plant — using diesel
fraction hydrotreating as an example — will reduce energy costs and create a margin for controlling the flash point of
diesel fuel and ensuring the absence of hydrogen sulfide. Excessive consumption of hydrogen, which is supplied as a
stripping agent to the stabilization column is ruled out.

Key words: middle distillate hydrotreating, diesel fraction hydrotreating, unit flow schemes, diesel fuel flash point,

fractionation unit.

HoBbimenue 3(ppeKTUBHOCTH PAGOTHI YCTAHOBKH KATAJTUTHYECKOH H30MepU3auu U pudopMHUHTa

A. P. Cynranos, A. B. I'annie, M. H. Paxumos

VY pumckunii rocy 1apcTBEHHBINH HEPTIHONW TEXHUYECKUH YHUBEPCUTET

artur251sultanov@yandex.ru

Ha oeiicmeyioweii ycmanoske no noay4eHur0 maxkux KOMROHEHMO8 OEH3UNA, KaK pugopmam u uzomepuzam,
cywecmeyem npoobnema HekauecmeeHHo20 pasoeneHus 6eH3UHOB0U PPaKyuu KOAOHHb! GMOPUUHOU NEPESOHKU.

B cvipve kamanumuyeckou uzomepuzayuu NORAOAIOM HEHCeAAMenbHble KOMHOHEHMbL — Y21e6000p00bl C1+.
Tax npoucxooum 8 c653u ¢ He803MOICHOCMbIO 8bloenenus ppaxyuu 70—105°C, umo nozsoauno 6wt noryuuns
ONMUMANBHOE ChIpbe 01 KAMATUMUYecKol usomepusayuu u pugpopmunza. llpeoracaemes eapuanm nogviuieHus
AP PexmusHoOCmU UCNONB308AHUSL CHIPBAL: OP2AHU3AYUSL DOKOBO20 NO2OHA U3 KOJIOHHbI 6MOPUYHOU NEPEeLOHKU U
svioenernue paxyuu 70-105°C ona nanpasnenusi Ha OIOK KAMATUMULECKOU USOMEPUAYUL 2eNAH080U QpaKyuu.
KiroueBble c10Ba: pekTudukaiys, KoJoHHa, OeH3nHOBast Ppakius,

WU30MEpH3aT, H30MEPU3AIINs, H-TeTaH, PEaKkTop.



A. R. Sultanov, A. V. Gantsev, M. N. Rakhimov

Ufa State Petroleum Technological University

Improving The Efficiency of the Catalytic Isomerization and Reforming Plant

At the operating unit for obtaining such gasoline components as reformate and isomerizate, there is a problem

of poor-quality separation of the gasoline fraction of the secondary distillation column. Unwanted components,

such as C7+ hydrocarbons, are included in the raw material for catalytic isomerization. This is due to the inability to
separate the 70-105°C fraction, which would allow for the production of optimal raw materials for catalytic
isomerization and reforming. An option is proposed for increasing the efficiency of raw material use: organizing

a side stream from the secondary distillation column and separating the 70-105°C fraction for sending

to the heptane fraction catalytic isomerization unit.

Key words: rectification, column, gasoline fraction, isomerate, installation, isomerization, n-heptane, reactor.

IMoBbimenne 3PPeKTUBHOCTH MPOLECCA CEPHOKUCTOTHOT0 AJIKMJIMPOBAHMS C MCNIOJIb30BAHHEM
MaTeMaTH4eCKOH MoesIn

VY. H. Konsruesa, B. A. Uysnos

HanunonanbHeiil uccnenoBaTenbckuii TOMCKUNM MOTUTEXHUYECKUN YHUBEPCUTET
uljakopicheva@mail.ru

B pabome npusedennvi pe3yivmamsl paciema Ha MaAmeMamuieckolu Mooeiu peakmoproz2o O10Ka npoyecca
CEPHOKUCTIOMHO20 ANKUIUPOBAHUSL C YeNbI0 ONpedeieHUs ONMUMALLHOZ0 MEXHOL02UUECKO20 PeHCUMA.
Onpe()eﬂeHo 6/IUSIHUE OCHOBHbIX MEXHOI02UYEeCKUX napamempoe Ha Ka4vecmeo nojwyvaemozo aikuiamada,
1O pe3yIbmamam paciema cQopmuposanvl peKoOMeHOayuu no 6e0eHUI0 MEXHOI0SULECKO20 PetCUMA
Ha NPOMBIUIEHHOU YCINAHOBKE CEPHOKUCTOMHO020 ANKUnupoganus usooymana onegunamu Cs—Ca.
KuioueBble cjioBa: aTKWINPOBAHUE, MATEMATHICCKOE MOJICIMPOBAHUE, OKTAHOBOE YHCIIO,

QIKWIIOCH3MH, TTOBBITICHNE 3P PEKTUBHOCTH.

U. N. Kopycheva, V. A. Chuzlov

National Research Tomsk Polytechnic University

Efficiency Improvement of the Liquid Phase Alkylation Process
by Methods of Math Modeling

The paper presents the results of calculations on a mathematical model of a sulfuric acid alkylation reactor
to determine the optimal process mode. The influence of key process parameters on the quality of the alkylate
is also determined. Based on these calculations, recommendations for operating the process conditions

at an industrial unit for the sulfuric acid alkylation of isobutane with C3—Cs olefins are developed.

Key words: alkylation, mathematical modeling, octane number, alkylbenzine, efficiency improvement.



Pa3paboTka TexHOI0rH4ecKoii MOAe/ 1M HUBEJIUPOBAHUSA C:KUTAHUS HEKOHIMIMOHHBIX ()aKe/IbHbIX I'a30B
Ha HedTerasonepepadaTbIBAIIKUX NPeINPUITHIX

€ HCMOJIb30BAaHNEM BO300HOBJIIEMbIX HCTOYHMKOB YHEPTUHU

H. C. Murpodanon

Hwuxeroponckuii rocyjapcTBeHHbINA TexHUUECKUM yHuBepcuteT uM. P. E. AnekceeBa

nekitnext@mail.ru

Paspabomana mexnonoeuuecxas mooeib yCmano8Ku YMmunu3ayuu hakeabHvlx 2a308

07151 Hegbmezazonepepadamvleaouwux NPEONPUSIMULL ¢ RPUMEHEHUEM 60300HOBISLEMbIX UCHOYHUKO8 SHEPIUll,
KOMopas no36o0Jisem UCKIIOYUMb HOMepU YEHHBIX Y2l1e8000POOHbIX KOMHOHEHMO8 8 Pe3yIbmame CHCULAHUS
gaxenvrvix 2azo8. [lnyuenvl paznuunvie npooyKkmul 0Jis OalbHEUUe20 Ux 6036pama 8 Yuki 00ue3a800cK020
npou3zeo0Ccmaed. 6000POOHDIL 2d3, MEemMaH, IMAH08AsE PPAKYUsL, NPONUTLEH, HACLIUEHHbIU DEH3UH.
KuroueBnle ciioBa: pecypcocoepexenne, HedrerasonepepadaTeBarone Npeanpusi T, (pakersHbIe Ta35l,

ra3opakImoOHNPOBaHNEC, BO30OHOBIIIEMBIE HCTOYHUKN YHEPTUH, MOJISITHPOBAHNE TEXHOJIOTHUH.

N. S. Mitrofanov

Development of a Technological Model for Balancing the Flaring of Off-Specification Gases

at Oil and Gas Processing Facilities Using Renewable Energy Sources

The result of the work is a developed technological model of a flare gas utilization unit for oil and gas refineries using
renewable energy sources, which allows eliminating the loss of valuable hydrocarbon components as a result of flare
gas combustion. Instead of burning valuable hydrocarbon components, various products are obtained for their
subsequent return to the cycle of general plant production, namely: hydrogen-containing gas, methane, ethane
fraction, propylene, and ultimate gasoline.

Key words: resource conservation, oil and gas processing plants, flare gases, gas fractionation,

renewable energy sources; technology modeling.

PeryiupoBaHne HU3KOTeMIEPATYPHBIX CBOHCTB CMeCeBbIX AH3€eIbHbIX TONJIUB

O. A. Jluceuxo, C. A. Capkucos, U. B. ITnyr, JI. B. UBanosa

PI'Y nedru u raza (HUY) umenu 1. M. I'yOkuna

olesya.lisechko@mail.ru

B cmamve uccnedosansl gusuxo-xumuyeckue u IKCHIYaAmMayuOHHble XapaKkmepucmuKkyu CMecesbix monius,
nosyuenusix npu esedenuu paxyuu 230-320°C, vi0eneHHOU U3 CURMemu4eckol Heghmu, nPou38edenHou

no mexuonozauu Puwepa — Tponwa, 6 neghmsmnvle OusenbHble MONAUBA PAZHO20 Y2NeB000POOHO20 COCMABA.
Toxazano, umo npu eeedenuu 2,5; 5; 10 u 15% 06. cunmemuueckoeo komnonenma 8 6azogvie Monauea pacmem
CYyMMapHoe cooepaIcaniie H-AIKAHO8 8 CMECeBblX MONAUBAX, NPU IMOM CHUNCAIOMCA UX NIOMHOCHb U BA3KOCHD,
00HAKO HA38AHHblE NOKA3AMENU He 8bIX00AM 3a PAMKU MPebO6aHUll, YCMAHOBIEHHbIX CMAHOAPMAaMU HA MONIUBO.
Oonospemento Hab0Oaemcs yxyouieHue HU3KOmemMnepamypHslx Xapakmepucmux: npeoeibHoll memnepamypbol
Gunvmpyemocmu, memnepamypbl NOMYmMHEHUSA U memMnepamypbl 3acmuiéanus. Beedenue

denpeccopro-oucnepaupyrowel npucaoku yayuuaem npedeivhyio memnepamypy gurvmpyemocmu wa 15—-19°C no



CPABHEHUIO C UCXOOHBIMU cMecsamuU. TIpu amom npuemucmocms npucaoku 3a6UCUmM om MONEKYIAPHO-MACCOBO20
pacnpeoenenus H-aIKaHo8

6 6a3060M MONAUGE U OO BOGLEUEHUS CUHMEMUUECKO20 KOMNOHEHMA 8 COCMAB CMeCe8020 OU3ENbHO20 MONIUEA.
KaroueBsle c1oBa: 1u3einbHOE TOIUIMBO, CHHTETHYECKAs HEPTh, CMECEBBIE TOIUINBA, HU3KOTEMIIEpaTypPHbIE

CBOICTBa, IIpe/eNbHas TeMIeparypa GUIbTPYEMOCTH, ACIPECCOPHO-AUCIICPIUPYIOLIas IpucaIka.

O. A. Lisechko, S. A. Sarkisov, I. V. Plut, L. V. Ivanova

Gubkin University

Regulation of Low-Temperature Properties of Blended Diesel Fuels

The article investigates the physicochemical and operational characteristics of blended fuels obtained by introducing
a fraction of 230-320 °C, isolated from synthetic oil produced using the Fischer-Tropsch technology, into petroleum
diesel fuels of different hydrocarbon composition. It is shown that when 2,5; 5; 10 and 15% by volume of the synthetic
component is introduced into the base fuels, the total content of n-alkanes in the blended fuels increases, while their
density and viscosity decrease, but these indicators do not exceed the requirements established by fuel standards.

At the same time, there is a deterioration in low-temperature characteristics: maximum filterability temperature,
cloud point and pour point. The introduction of a depressant-dispersant additive improves the filterability limit
temperature by 15-19 °C compared to the original mixtures. The acceptability of the additive depends

on the molecular weight distribution of n-alkanes in the base fuel and the proportion of the synthetic component

in the composition of the blended diesel fuel.

Key words: diesel fuel, synthetic oil; blended fuels, low-temperature properties,

filterability limit temperature, depressant-dispersant additive.

Biinsinue cnioco6a BBeieHus U coaep:kanus a-Al2O3z B alOMoCHIMKATHON aMop(dHO#i ocHOBe

HA KAaTAJIMTHYECKHE CBOHCTBA KATAJIM3aTOPOB KPEKUHIa

B. b. MenpHukos, H. I1. Makaposa, B. M. fIkoBneB

PI'Y nedru u raza (HUY) umenu U. M. I'yOkuna

v.mel@mail.ru

B pabome paccmompenvr pezynbmamul ucciedosanuii npoyecca Kamaaumu4ecko20 KpeKkunea 6 npucymcmeuu
MUKPOCPepuiecko2o anomMocuruKammo20 Kamaiu3amopd, CUHmMe3uposanHo20 nymem 66e0eHus HanoIHUmens
a-Al20s3 6 cudposons anromocunukama u 6 2uopozenb ANOMOCUTUKAMA. AMOPGHAS ANIOMOCUIUKAMHAS OCHO8A

¢ nanonnumenem a-Al203 6bLia uccredosana, Kak cocmagiAIOWAs YACMb YEOAUNMCOOPHCAWEN ANOMOCUTUKANMHOU
Kamanumu4eckou cucmemvl. B pesynomame nposedennvix uccie008anuii ¢ npoyecce Kpekunea Kamaiumuieckux
c6oticme Kamaauzamopos, nonyyennvix nymem gsedenust a-Al203 6 cudpozons u eudpoeens antomocunuxama

u mexanuyeckozo cmewusarnus a-Al203 u antomocurukammoil 0cHoswl, HAllOeHo, YMOo No 8biX00Y OEH3UHOBO
@pakyuu, OanHble KAMATUIATNOPBL MONCHO PACHOLONCUMb 8 CAEOVIOWUIL PAO: 2UOPO30b> 2UOPO2eNb™> MeXAHUYECKOoe
cmewusanue. buln eviasnen naubonee dQhpexmusHlii Memoo nOIYHeHUs: AMOPGHOU ANIOMOCUTUKAMHOU OCHOBbI C
a-Al203 051 npucomosnenus yeonrumcoodepaicaweco Kamaiu3amopa Kpekunaa ¢ yeoaumom Y 6 yismpacmaouibHoll

peoKozemenvHol hopme. Ycmanosieno, umo Kamanuzamop, noiyueHHblll ggedenuem yeoauma P30Y



6 antomocunukammuwlil 2uopo3o.v, u ¢ a-Al203s, 66e0énHbIM 6 aNIOMOCUTUKAMHBIL YEOTUMCOOEPHCAUUTI UOPO2ETb
obnaoaem boee 8blCOKOU KAMAIUMUYECKOU AKMUBHOCIbIO HO 8b1X00Y OEH3UHOB0U (hparkyuu.
KioueBble c10Ba: KaTaIUTUUECKUI KPEKUHT, KaTAIN3aTOPHI KPEKUHTa,

HECOJUTCOACPIKAIINEC KATAIIU3aTOPbI KPCKUHTIA.

V. B. Melnikov, N. P. Makarova, V. M. Yakovlev

Gubkin University

Influence of the Method of Incorporation and the Content of a-Al203 within an Amorphous Aluminosilicate
Matrix on the Catalytic Properties of Cracking Catalysts

The paper discusses the results of studies of the catalytic cracking process in the presence of a microspherical
aluminosilicate catalyst synthesized by introducing a-Al2Os filler into the aluminosilicate hydrosol and
aluminosilicate hydrogel. The amorphous aluminosilicate base with a-Al2Os filler was studied as a component of a
zeolite-containing aluminosilicate catalytic system. As a result of the studies conducted on the catalytic properties of
catalysts obtained by introducing a-Al.O3 into the hydrosol and hydrogel of aluminosilicate and by mechanically
mixing a-Al2O3 and the aluminosilicate base, it was found that the yield of the gasoline fraction can be arranged in
the following order: hydrosol > hydrogel > mechanical mixing. The most effective method for obtaining an
amorphous aluminosilicate base with a-Al>O3 for the preparation of a zeolite-containing cracking catalyst with zeolite
Y in an ultra-stable rare-earth form has been identified. It was found that the catalyst obtained by introducing REY
zeolite into an aluminosilicate hydrosol and with a-Al2O3 introduced into an aluminosilicate zeolite-containing
hydrogel has a higher catalytic activity in terms of the yield of the gasoline fraction.

Key words: catalytic cracking, cracking catalysts, zeolite-containing cracking catalysts.

Oco0eHHOCTH TTOBeJeHHS 1eTEPTreHTOB B YCJOBUAX OKHUCICHUS

A. B. 3om0toB, b. I1. TonkoHnoros

PI'Y nedru u raza (HUY) umenu 1. M. I'yOkuna

zolotov.av@mail.ru

Buigedenvl coomnouwsenus, skaroyaoujue HeKOmMopwvle IKCNePUMeHMAlbHble HOKA3Amenl, ¢ UCNONb308aHUEM
KOMOPbIX B03MONCHO POPMUPOSAMb MOOeNU 0elCMBUs NPUCAOOK U HA IMOM OCHOBAHUU ONMUMUIUPOBAMb
sapuarnmul ux omoopa (6vlO0pa) u anaI3a 3PHexmusHocmu OMOPAKOBAHHOU NPOOYKYULUL.

KiroueBble cjioBa: mokKasartejii, COOTHOLICHUA, MOACIIN, IPHUCAAKH, OT60p.

A. V. Zolotov, B. P. Tonkonogov, Gubkin University

Detergents Behavior Features under Oxidation Conditions

Ratios have been derived that include some experimental data, using which it is possible to form models of the action of
additives and, on this basis, optimize options for their selection (choice) and analysis of the effectiveness of rejected
products.

Key words: indicators, ratios, models, additives, selection.



OmnpenesieHue napaMeTpoB BHEIIHUX (pU3HYECKUX BO3AEHCTBUI I CHUKEHUSI BA3KOCTH HeTH ¢ BHICOKOM
TEMIEPATYPOii 3aCTHIBAHUS METOIOM AKYCTHYECKOT0 Pa3pylleHUsl KOJJIEKTUBHBIX KOJJIOMIHBIX CTPYKTYP
B. N. Jlecun

WuctutyT npodnem HedTH 1 raza PAH

lesinvi@ipng.ru

Ha npumepe sxcnepumenmanvubvix OAHHBIX RO 3A8UCUMOCTNU 83KOCTU OM CKOPOCMU CO8U2A NPU PAZTUYHBIX
3HaueHusix memnepamypul 6 ouanasoue 4—32°C 0111 MoOenrbH020 00pazya He@mu (MPAMOSOHHBIN MA3YN) NOKA3AHO,
YMO 8 6HYMPU YKA3AHHO20 OUANAZ0HA MOJCEN CYWECBO8Ab MEMNEPATNYPA, NPU KOMOPOL POCH CKOPOCMU CO8Uea
npu aKyCmuieckom 6030eticmeuu gvlzvieaem pocm eszkocmu. [lpodemoncmpupogan npumep oyenxu
NPOOOIHCUMENLHOCIU U BETUYUHBL COBULOBIX HANPSANCEHUL 0151 CHUNCEHUS 8A3KOCMU HA OCHO8e
9IKCHEPUMEHMANLHBIX OAHHDIX.

KuiroueBble ciioBa: BBICOKO3aCTHIBAONIAs HEPT, IPAANCHT CKOPOCTH,

HaIpsKEHUE CABUTa, NPOAOJDKUTCIbHOCTE BPEMEHU BO3]1€I71CTBPI$[, BA3KOCTbD.

V. 1. Lesin

Oil and Gas Research Institute RAS

Determination of the Parameters of External Physical Influences to Reduce the Viscosity

of Oil with a High Pour Point by the Method of Acoustic Destruction

of Collective Colloidal Structures

Using the example of experimental data on the dependence of viscosity on the shear rate at different temperature
values in the range of 4-32°C for a model oil sample (straight-run fuel oil). It is shown that within the specified range,
there may be a temperature at which an increase in the shear rate under acoustic influence causes an increase

in viscosity. An example of estimating the duration and magnitude of shear stresses for viscosity reduction based

on experimental data is demonstrated.

Key words: high-setting oil, velocity gradient, shear stress, duration of exposure time, viscosity.

IIpoexkTUpOBaHME U pacyeT PAlIMOHATBLHBIX FT€OMETPHYECKUX PA3MepPOB MPOTOYHOI YacTH CTPYIHHBIX
arperaToB, paGoTalIINUX MO NPUHIIUIY He3ATONJIEHHBIX CTPYH

N. A. Ilaxnsau

Ky06aHnckwuii rocy1apcTBeHHBIN TEXHOJIOTHIECKUH YHUBEpCUTET, T. KpacHomap

pachlyan@mail.ru

Om kauecmea OypOGLIX U MAMNOHAICHBIX PACBOPO8 HANPAMYIO 3AGUCA CKOPOCHb CIMPOUMENbCmed, CPOKU
IKCHIYamayuu u dQPPeKmueHoCms peMonma cK8aMiCut. /s 3ameopenus u nepeudHo20 OUCnepeUupO8ansl
KOMNOHEHMO8 OYPOBbIX NPOMBIBOUHBIX U MAMNOHANCHBIX PACMBEOPO8 NPUMEHAIOMCS CMPYUHbIE depe2ambl —
euopoaacexkmopuvie cmecumenu (I'2C). [lanvueiiuee pazeumue KOHCMPYKYUl U MEXHOL02UU NPUMEHEHUS]
2UOPOINCEKMOPHBIX CMeCUmenetl 603MONCHO HA NYMU YMOUHEHUS MeMOod08 paciema 1 KOHCMPYUPOBAHUS dMUX
yempoticms. Bascuetiwum nokazamenem sgpgpexmugnocmu I'9C aensemces ypaguenue e2o Xapakmepucmuxuy —
3a8ucUMocmy Oe3pazmepHo2o nepenaca 0asieHus Ha azpezame om Kodgpuyuenma sxcexyuu. Paspabomana

Memoouka pacuema HU3KOHANOPHO2O zudpoa:)fcekmopﬂozo cmecumenii, pa60mai0u4ezo c 60p0HK011 u sneeamopa



(cmecumens b6e3 6opoHKu). Paccuumansl Makcumanvhsle KOIQhuyuenmol 31CeKyull 8 3a8UCUMOCMU OM
ceomempuyieckux pamepos npomounou yacmu I’ 9C.
KioueBble cioBa: CTpyHHBINA arperar, THAPONKEKTOPHBII CMECHUTEIb, HE3aTOIUICHHAS CTPY S, KOA(PHUIIMEHT

9KCKI U, YPABHCHUC XaPAKTCPUCTHUKHU, DJICBATOP, YHUCIIO PCﬁHOHLI{Ca, yucio Jlamiaca.

I. A. Pakhlyan

Kuban State Technological University, Krasnodar

Design and Calculation of Rational Geometric Dimensions of the Flow Part

of Jet Units Operating on the Principle of Non-Flooded Jets

The quality of drilling and grouting solutions directly affects the speed of construction, the duration of operation and
the effectiveness of well repairs. For the sealing and primary dispersion of the components of drilling washing and
grouting solutions, jet units are used - hydraulic ejector mixers (HPPs) - they are simple, reliable and technologically
advanced, in which the workflow is determined mainly by the parameters of the non-flooded jet flowing from

the nozzle into a tubular mixing chamber coaxial with the nozzle. Further development of designs and technology
for the use of hydraulic ejector mixers is possible by clarifying the calculation and design methods of these devices.
The most important indicator of the efficiency of a hydroelectric power plant is the equation of its characteristics —
the dependence of the dimensionless pressure drop on the unit on the ejection coefficient. A calculation method

has been developed for a low-pressure hydraulic ejector mixer operating with a funnel and an elevator

(mixer without a funnel). The maximum ejection coefficients are calculated depending on the geometric dimensions
of the flow part of the HPP.

Key words: jet unit, hydro-ejector mixer, non-flooded jet, ejection coefficient, characteristic equation, elevator,

Reynolds number, Laplace number.

CoBepuieHCTBOBaHNE MOIEJTHPOBAHMS U THATHOCTHKH MAaCCOOOMEHHBIX CHCTEM € YY€TOM CTPYKTYPbI IIOTOKOB.
Yactp 1. Onpenesenne napaMmeTpoB 1u(Py3MOHHBIX Moaeei

H. A. Mepennos!, A. B. T'onosanuukos!, M. B. Tonunun?, A. B. Ilepcuackuii®

'Bonrorpasckuit rocy1apcTBEHHbIN TEXHUYECKUH YHUBEPCHUTET,

2AO DenepanbHblii HAYYHO-IPOU3BOACTBEHHBIH LeHTp « TuTan-bappukaas»

topilinmik@gmail.com

Paccmompenvt ocrogmbie no0xodwvl kK OuazHOCMuUKe pelicumos pabomol U onpedeieHuro napamempos mooenel,
VUUMBIEAIOWUX 0eCAOUIUIAYUIO CIPYKIYPbl HOMOKO8 NPOOYKINO8 MACCOOOMEHHBIX RPOYEcco8 8 pabouux obvemax
mexHoaocuuecko2o obopyoosanus. Ilpeocmasnena paspabomannas Memoouxa no360a10uWas pacuugdposuleams
NPOCMPAHCMEEHHYIO 2UOPO2A300UHAMUYECKYIO KAPMUHY MeUeHUs 8 PASIUYHBIX 30HAX padoyux 00bemos
MACCOObMEHHbIX annapamos (a0copoyuouHvix annapamos). Ilpusedenvt npumepvl 06pabOMKU IKCNEPUMEHMATLHBIX
OaHHBIX U NOCMPOEHUS NPOCMPAHCIMEEHHBIX KAPM NOJIell CKOPOCMell QuibmpayuorHblx medeHul uepes ciou
2PAMYIUPOBAHHBIX YACTUY A0COPOEHMO8 (YeOoaUmbl, AKMUGHbBLE V2iu) PA3IUYHBIX OUCNEPCUOHHBIX COCABOS.
Paccmompenvr pynxyuonanvrvle 603M0HCHOCTNU U NPEUMYUECTEA NPEONALAEMOT MEMOOUKYU 8 PAMKAX
COBEPUIEHCNBOBAHUS OUACHOCIMUKU U MATHEMAMUYECKO20 MOOETUPOSAHUA MACCOOOMEHHBIX CUCEM 8 YCLOBUAX

DUIBMPAYUOHHBIX MEYEHUTl Yepe3 CIOU SPAHYIUPOBAHHBIX YACTUY COPOEHMO8.



KimoueBble cioBa: MOACIIUPOBAHUC MacCOOOMEHHBIX CHUCTEM, COp6HI/I${, TpanyJIMpOBaHHBIC YaCTHUIIbI,

(UIBTpAIMOHHBIC TEUCHUS, CTPYKTYpa IMOTOKa, i Py3noHHbIN KpuTepuid [1ekire, osst ckopocTei.

N. A. Merentsov?, A. B. Golovanchikov?, M. V. Topilin!, A. V. Persidskiy?

WolgogradStateTechnicalUniversity,

2JSC Federal Scientific and Production Centre «Titan - Barricady»

Improvement of Simulation and Diagnostics of Mass Exchange Systems T

aking into Account Flow Structure

The main approaches to diagnosing operating modes and determining model parameters that take into account the
destabilization of the structure of product flows in mass-transfer processes within the working volumes of process
equipment are considered. A methodology developed by the authors is presented, which makes it possible to interpret
the spatial hydro-gas-dynamic flow pattern in various zones of the working volumes of mass-transfer apparatuses,
including adsorption units. Examples are given of experimental data processing and the construction of spatial maps
of velocity fields for filtration flows through beds of granulated adsorbent particles, including zeolites and activated
carbons with different particle-size distributions. The functional capabilities and advantages of the proposed
methodology are considered in the context of improving the diagnostics and mathematical modeling of mass-transfer
systems under conditions of filtration flows through beds of granulated sorbent particles.

Key words: modeling of mass-transfer systems, sorption, granulated particles, filtration flows; flow structure,

diffusion Peclet number, velocity fields.

OnTuMu3anys BbIYHMCIEHUI OTephb YI1eBOAOPO/IOB OT MCIIAPEeHNii MPY XpaHEHUH B pe3epByapax

P. E. JleButun, 0. JI. 3emenkoB

TromMeHCKui HHAYCTPUAIbHBINA YHUBEPCUTET

B cmamve npedcmasnenuvl pe3ynbmamol aHanu3a cyuecmeyiowux u papabamoiéaemuix Memooos oyeHKu nomepb
Hegmu u HepmenpooyKmos, 603HUKAIOWUX NPU XpareHuu 6 pesepgyapax. OcHo8HbIMU hakmopamu, Komopwle
CHOCOOCMBYIOM UCRAPEHUIO YeNe6000P0008, U PACCMOMPEHbL 8 CIMAMbe, AGNAIOMC MeMnepamypa u 0agieHue.
IIposedena oyenka cogpemenHbix MexHOI02Ull KOHMPOISA U MOHUMOPUHSA, NO360AIOWAs OONee MOYHO ONpedeiamb
VpOGeHb ucnapenuti u npeonpuHUMAmy Mepbl N0 CHUICEHUIO 8blOpocos. Tlonyuennvle npu anaiuse pe3yibmamsl
NOE3Hbl NPU ONMUMUZAYUYU NPOYECCOB8 XPAHEHUS U YIYYUEHUU IKOHOMUUECKOU U MEXHOI02UYECKOl
agppexmusHocmu, u UMEIOM NPAKMuYecKoe 3Havenue 0is Heghmezazoeou ompaciu.

KiueBble cioBa: pe3epByap, HCIIApEHUE, ONPeleNIeHHE OTEPh, OOJIbIINE U Majble

JIBIXaHNS PE3ePBYyapOB, BHIOPOCHI.

R. E. Levitin. Yu. D. Zemenkov

Tyumen Industrial University

Optimization of Calculation of Hydrocarbon Losses

from Evaporation during Storage in Tanks

This article presents the results of an analysis of existing and proprietary methods for assessing oil and petroleum

product losses during storage in tanks. Temperature and pressure are the main factors contributing to hydrocarbon



evaporation, and are discussed in the article. Modern control and monitoring technologies are also assessed,
allowing for more accurate evaporation determination and the implementation of measures to reduce them. The
results obtained from this analysis can assist in optimizing storage processes and improving cost efficiency, and
therefore have practical implications for the oil and gas industry.

Key words: reservoir, evaporation, loss determination, strong breathing of reservoir,

inconsiderable reservoir breathing, emissions.
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