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HNuTencupukannus TenjgaoBbIX MeTOI0B BO3AelHCTBUS

¢ MPUMEHEHHEeM KaTaIn3aTopoB

H. . Myxamatauaos, U. 1. C. Canux, A. B. Baxun

Kazanckwii (ITpuBomkckuit) GpenepanbHblii YHUBEPCHTET

IIMuhamatdinov@gmail.com

B cmamve npedcmasnen 0630p npumensemvlx Kamaauzamopos 0iis 0011a20patCUBanus 8blCOK0BA3KOU Heghmu
6 nnacme. Coenan 661600 0 MOM, YMO HaAUboIee WUPOKO PACHPOCMPAHEHHBIMU U P PDeKMUEHbIMU
Kamaauzamopamu A1A10mcs Hepmepacmeopumbie KOMNIEKCbl HA OCHO8E NePexoOHbIX Memalos.
KiroueBble c10Ba: KaTaTUTHYECKUHM aKBaTEPMOJIN3, IPEKYyPCOp KaTaIN3aTopa, TsKenast HedTb,

BOJIOPAaCTBOPUMBIH KaTanu3aTop, HeTepacTBOPUMBIH KaTaau3aTop, METAUIMYECKHE HAHOYACTUIIBI.
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I. 1. Mukhamatdinov, I. Sh. S.Salih, A. V. Vakhin

Kazan (Volga region) Federal University

Thermal Exposure Methods Intensification by the Use of Catalysts

The article reviewed the catalysts used for upgrading high-viscosity oil in the reservoir. It is concluded
that the most widespread and effective catalysts are oil-soluble complexes based on transition metals.
Key words: catalytic aquathermolysis, catalyst precursor, heavy oil, water soluble catalyst,

oil soluble catalyst, metal nanopatrticles.

MartemaTn4yeckoe MOJeJTMPOBAHUE MPOLECCa THAPOOYHCTKH IU3€eJILHOTO TOMJINBA

HA 0CHOBE KHHETHYECKHX XapAKTEPHUCTHUK ero ¢ppakmmii

H. A. Camoiinos

VY dumMmckunii rocy 1apcTBEHHBIH HEPTAHONH TEXHUYECKUH YHUBEPCUTET

naum.samoilow@yandex.ru

Paccmompenst npunyunsl mamemamuiecko2o MOOeIUpo8aAHUs NPoyecca UOPOOYUCHKY OU3ETbHO20 MONIUBA KAK
MHO20KOMNOHEHMHOUL peakyuoHHoU cucmemvl. Mcxoonoe coipbe, codepacaujee O0abUIOe KOIULECBO
Cepoop2aHuyecKux KOMNOHEHMO8 C NO3UYULL NOBbIUEHUS YPOBHS A0eK8AMHOCU MOOeIU U MOYHOCIU PACYEmO8
MOdICem XapaKmepu308amobcsl cooepcanuem oowell cepvl 6 coipbe 6 yeaom (1), cooeparcanuem obweli cepol

8 NCeBOOKOMNOHEHMAX 8 UCXOOHOM Chipbe UL €20 Y3KUX @paxyusax (2), koHyenmpayuel UHOUBUOYANTbHBIX
cepoopeanuyeckux sewecms (3). Ilokasano, umo 6 ciyuasx 1 u 2 nonamue KOHCIMAHMbL CKOPOCMU PeaKyull Kax
NOCMOAHHOU 8EIUYUHDL, XAPAKMEPU3YIOWel QUIUKO-XUMUYECKUL NPOYECC, BbIPONCOACMC U 8 pacuemax ciedyem
paccmampugams ee KaK KUHemu4ecKyo Xapakmepucmuxy, Y4umol8aruiyo He0OHOPOOHOCb XUMUYECKO20 Npoyeccd
60 epemenu. Ilo mepe koHmaxma 2uopupyemozo cvlpvsi ¢ 6000POOCOOEPHCAUUM 2A30M HA KAMATUZAMOpe 6HAYAe
2UOPUPYIOMCS HAUbOIee aKMUBHbLE CEPOOP2AHUYECKUE KOMNOHEHMDBL C 8bICOKOU 8EIUYUHOU KOHCTMAHMbL CKOPOCHU
peaxkyuiu, a Ha 3aKII0YUMENbHOU CMadu npoyecca — MeHee aKmuHble ¢ MAiol 8eIUYUHOU KOHCMAHRMbL CKOPOCU
peaxyuu. Ilpusedenvl npumepsl pacuema 3a8UCUMOCIIU KUHEMUYECKOU XAPAKMEPUCTIUKYU U COOEPAHCAHUsL 00uyell cepbl
6 euopoeenuzame 8 08yX UWUPOKUX PPaAKYUsx OU3eIbHO20 MONIUBA O BPEMEHU KOHMAKMA PeaKyUOHHOU cpedbl

€ Kamaau3amopom u noCiedyroue2o KOMIayHoupoganus hpakyuil @ OuseavbHoe moniueo.



KimoueBble cioBa: TUAPOOYUCTKA, AU3CIIBbHOC TOIIMBO, CECPOOPTAaHNYCCKUC ITPUMECH, KOHCTAaHTa CKOPOCTU

p€aKknnn, KHHETUYCCKAA XapaKTEPHUCTHUKA, IICEBJOKOMIIOHEHT, MATEMaTUYCCKOE MOJACIIMPOBAHHUE.

DOI: 10.32935/1815-2600-2021-136-5-8-13

N. A. Samoilov

Ufa State Petroleum Technological University

Mathematical Modeling of the Process Hydrotreatment of Diesel Fuel Based

on the Kinetic Characteristics of Its Fractions

The principles of mathematical modeling of the diesel fuel hydrotreatment process as a multicomponent reaction
system are considered. Feedstock containing a large number of organosulphuric components from the standpoint
of increasing the level of model adequacy and calculation accuracy can be characterized by the total sulfur content
in the raw material as a whole (1), the total sulfur content in pseudocomponents in the feedstock or its narrow
fractions (2), the concentration of individual organosulphuric substances (3). It is shown that in cases 1 and 2,

the concept of the reaction rate constant as a constant that characterizes the physico-chemical process is degenerate,
and in calculations it should be considered as a kinetic characteristic that takes into account the inhomogeneity

of the chemical process over time. As the hydrogenated feedstock comes into contact with the hydrogen-containing
gas, the most active organosulfuric components with a high reaction rate constant are first hydrogenated

on the catalyst, and at the final stage of the process, the less active components with a low reaction rate constant
are hydrogenated. Examples of calculating the dependence of the kinetic characteristic and the total sulfur content
in the hydrogenate in two broad fractions of diesel fuel on the time of contact of the reaction medium

with the catalyst and the subsequent compounding of the fractions into diesel fuel.

Key words: hydrotreating, diesel fuel, organosulphuric impurities, reaction rate constant, kinetic characteristic,

pseudocomponent, mathematical modeling.

IMoBhIIeHHE BHIX0/Ia TOILIMBHBIX (paknuii Npu neperoHke 0co00 Jerkoii He)TH 3a cUeT AKTHBALMH

B almapare ¢ BUXPeBBIM CJI10eM

C. H. AnTontok, B. H. Topxosckuii, A. b. 'onoBanos

MUPDA — Poccuiickuii TEXHOJIOTHUECKUN YHUBEPCUTET

(MHCTUTYT TOHKHX XUMHYECKUX TexHonorui umenu M. B. JlomoHOCOBa

antonyuk2006 @yandex.ru

B nabopamopnuix ycnosusx npogedenst ucciedosanus, Hanpasiensvle Ha NOBbIULEHUE 8bIX00A MONIUGHBIX
@paxyuii npu nepezonxe 0codo 1e2Koll Hemu, NPedsapuMenbHO AKMUBUPOBAHHOLL 8 ANNAPAMe ¢ GUXPEGLIM CLOEM.
Tokazana 803MOMCHOCIb NOBLIULEHUS 8bIX00A YEAEBbIX NPOOYKIMO8 NPU NPoOodcumenbHocmu oopabomxu 0o 240 ¢
¢ 62,5 00 71,3% mac. Omo oocmucHymo 3a cuem npegpaujeHus He moabko acanbmeHos u cmoi,

HO U 8bICOKOMONEKYIAPHBIX Y2N1e8000P0008, COOEPIUCAUSUXCSL 6 CHIPbE.

KiwueBble ciioBa: 0co00 Jierkas HeTb, BAXPEBOH CIIOW, aKTHBAIUS, IEPETOHKA, TOIUIMBHBIE (PPaKIHH.

DOI: 10.32935/1815-2600-2021-136-5-14-18



S. N. Antonyuk, V. N. Torkhovsky, A. B. Golovanov

MIREA-Russian Technology University (Institute of Fine Chemical Technologies named after M. V. Lomonosov)
Increase in the Yield of Fuel Fractions during the Distillation of Extra Light Oil

Due to Activation in the Vortex Bed Reactor

Research studies have been carried out under laboratory conditions with the aimto increase of the yield

of fuel fractions during the distillation of extra light oil, which was activated in advance in the vortex bed reactor.
It is shown a possibility of increase of the yield of the target products from 62.5% wt. to 71.3% wt.

with the processing time up to 240 seconds. It was achieved because of conversion not only asphaltenes

and resins but also of high-molecular hydrocarbons in the feed.

Key words: extra light oil, vortex bed, activation, distillation, fuel fractions.

MoaenupoBaHue npouecca CKUKeHUs NMPUPOAHOTo ra3a KAPKTHYECKHI KacKaD)

B. U. Ten, JI. I'. Jlynbkosa, I'. C. MensHUKOB

JanpsHeBOCTOUHBIN (heZiepanbHbIi YHUBEPCUTET, T. BiaanBocTok

vvaltenn@gmail.com

Hccenedosana snepeospghexmugnocms mexnonocuu « Apxmudeckuil Kackaoy, ucnoavbsyemoui 8 npoexme «Aman-CIHITy.
IIposeden pacuem snepeemuueckux 3ampam npu nPOU3B00CMEe CHCUINCCHHO20 NPUPOOHO20 243 € UCNONb30BAHUEM
npoyecca «Apxmuueckuil kackao» na npumepe yciosuti pabomol 3a600a «Aman-CIII», ocHoganHvlii Ha MoOenu,
nocmpoenuotl 6 npozpamme Aspen Hysys. Moodenupoganue aunuu cocudiceHusi N03601UN0 NPUMEHUMb NOTYYEHHbIe
JdaHmubvle 0151 pacuema, 6 pe3yibmame KOmopo2o onpeoenenslt yoenvhvle snepeozampamut 230,78 kBmu/m

Ha 1 m npodykyuu. Beiacnunocs, umo mexunono2uieckoe peuieHue umeem cyujecmseernblil HeOOCmamox:

8bI161IeH 0OCMAMOYHO 8bICOKUL 8bIX00 OMNapHoco 2aza 15,72%. Dmom gaxm crhudxcaem 3¢ghgpexmusrHocms
YCMAHOBKU U NPUBOOUM K HeODXOOUMOCHU €20 NOGMOPHOU NOOAYU 8 YUKIL CHCUINCEHUS.

KiaroueBsble ci1oBa: CKMKEHHBIA TPUPOTHBIN Ta3, MOJIETHPOBAHNE, XJIaIaT€HT.

DOI: 10.32935/1815-2600-2021-136-5-19-22

V. Ch. Ten, L. G. Lunkova, G. S. Melnikov

Far Eastern Federal University

Simulation of Arctic Cascade Natural Gas Liquefaction Process

The aim of the work is to study the energy efficiency of the «Arctic Cascade» technology used in the Russian project
«Yamal-LNG». The company uses the reserves of the Yuzhno-Tambeyskoye field as a resource base. The relevance of
the study is due to the imperfection of technological schemes in terms of the energy efficiency of liquefaction
processes, as well as the lack of experience in operating LNG projects in Arctic conditions. This work presents the
calculation of energy costs in the production of liquefied natural gas using the «Arctic cascade» technology using the
example of the operating conditions of the Yamal-LNG plant, based on the model built in the Aspen Hysys. Modeling
the technological scheme made it possible to apply the obtained data for the calculation, as a result of which the
specific energy consumption of 230,78 kWh/t per ton of product was determined. It turned out that the technological
solution has a significant drawback: a fairly high boil-off gas yield of 15.72% was revealed. This fact reduces the

efficiency of the plant and leads to the need to re-feed it into the liquefaction cycle.



Key words: liquid natural gas, simulation, design, refrigerant.

AHaJau3 BO31eHCTBHS MATHUTHOI'O MOJISl HA 0TPa0oTaHHbIe He(PTAHbIE MaCJIa C HeJIbI0 UX pereHepanun

T. C. Beitboprosa, ['. B. Brnacosa, 3. P. Tennukuna

AcTpaxaHCKUl TOCYy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET

ranec2003@mail.ru

B cmamve paccmompeno énuanue macnumnol 06pabomku ompabdomanHblx Macen pasiuyHo20 COCmMaga Ha ux
@usuxo-xumuueckue ceolicmsa c yeavio oanvrelwell pecenepayuu. Oceewena npobrema ymuiuzayuu u pecenepayuu
ompabomannbix Hepmenpooykmoeg u nymu eé peutenus. Ilpedcmasnen aneopumm uccie008anus yayvueHus
QUBUKO-XUMUYECKUX CBOUCME OMPADOMANHBIX MACEN NOCPEOCMBOM HUSKOIHEPLEMUYECKUX BOJIHOBLIX 8030€LiCMEUIL.
IIpusedenvl pe3ynomamvl IKCHEPUMEHMATLHBIX UCCTEO0BAHUU U BOSMONCHBIL MEXAHUIM NPOUCXOOAUUX NPOYECCOB.
Tloxazano, umo eo30eticmeue Guzuyeckux noaei Ha OmpabomanHble Macaia NPUEOOUM K USMEHEHUIO XapaKkmepa
83AUMOO0ECEUsL KOMNOHEHMO8 HehMAHOU CUCEMbL U KAK CLeOCMEUe USMEHEHUIO IKCNIYAMAYUOHHBIX CEOLICE.
KawueBrble coBa: oTpaboTaHHble HEPTEIPOAYKTHI, pereHepanus OTpabOTaHHBIX Maced,

JUCTIEPCHBIN COCTaB, MarHUTHas1 00padoTKa.

DOI: 10.32935/1815-2600-2021-136-5-23-26

G. V. Vlasova, T. S. Vybornova, E. R. Telichkina

Astrakhan State Technical University

Analysis of the Effect of a Magnetic Field on Spent Petroleum Oils for Their Regeneration

The article discusses the effect of magnetic treatment of used oils of various compositions on their physicochemical
properties for the purpose of further regeneration. The problem of utilization and regeneration of waste oil products
and the ways of its solution are highlighted. The objects of research and methods that will be used for research are
presented. An algorithm for studying the improvement of the physicochemical properties of waste oils by means of
low-energy wave effects is described. The results of experimental studies and a possible mechanism of the ongoing
processes are presented. It is shown that the effect of physical fields on waste oils leads to a change in the nature of
the interaction of the components of the oil system and, as a consequence, to a change in operational properties.

Key words: waste petroleum products, regeneration of waste oils, dispersed composition, magnetic treatment.

MoaepHu3aumsi TEXHOJOTMH MOJY4eHHs CYIb(GOHATHBIX IJIACTHYHBIX CMA30K

A. B. Ileckogen, A. C. Cyposres, b. I1. Toaxonoros, JI. H. barnacapos

PI'Y vedtn u raza (HUY) nmenu U. M. ['yOxuna

konysheva.ann@gmail.com

Cymecmgyiomaﬂ mexHOolocusl nO1y4eHus Cyﬂbd)OH(lWlelx niacmu4dHsblxX CMA30K CAUULKOM I’lpOaO]l.?fCquEﬂbHa,

umo npueodum K 3HAYUMENbHbIM 3ampamam IJ1eKmpOoIHepeuu Ha npueoa nepeveuiusarouiux yCthOTZCWlG u 0602p68
peaxkmopos. B pabome paccmomper 6apuanm yMeHbUleHUsl 6peMEeHI 3ampauueaemoo Ha HA2pes Colpbsl.
Modugbukauuﬂ MmexHolocu4ecKozco npoyecca ne npueodum K UBMEHEHUAM IKCN1yamayuOHHbLX

U QpusUKO-XUMUYECKUX nOKA3amenel 20mogol CyIbPOHAMHOU CMAZKU.



KiroueBble cjioBa: MIaCTUYHBIC CMa3KH, CyJ'IL(I)OHaTHI:IC CMa3KH, TCXHOJIOT' U IMMOJTYYCHU A, CyJ'II:(l)OHaT KaJblus.

DOI: 10.32935/1815-2600-2021-136-5-27-29

A. V. Peskovets, A. S. Surovtsev, B. P. Tonkonogov, L. N. Bagdasarov

Gubkin Russian State University of Oil and Gas

Modernization of the Technology for Producing Sulfonate Greases

The existing technology for the production of sulfonate greases is too long, which leads to significant energy costs
for the drive of mixing devices and heating of reactors. The invesigation considers the version of reducing

the time spent on heating raw materials. Modification of the technological process does not lead to changes

in the operational and physico-chemical parameters of the finished sulfonate grease.

Key words: greases, sulfonate greases, production technology, calcium sulfonate.

Me:kKkoJIOHHOE MPOSABJIEHUE Ta33, BO3HUKAIOIIIee B CKBAKHHAX

M. I0. Marsaky6os, I11. X. Ymenos?, I1I. X. Mupcaarosa?, b. I1. Ilasunos?, A. b. Marsaky608>

TAO «UITUPHUT M»,

2TaIIKeHTCKMI rOCYJapCTBEHHBIM TeXHUUeCKH yHIUBepcuTeT nmenn M. Kapumosa, Y30ekucran
komilovtolib87@yandex.ru

B pabome paccmompena npobiema medckoionHO020 NposiieHue 2a3d, d MaKice GIUsSHUE MUNA YeMeHma
HA MEAHCKONOHHOE Ods/leHue. ﬂaHbl peKOMeﬂdauuu no yemernmupoearnuio. C Yejbio 8blA6leHUA NPUYUH
NoA6NIeHUS 2d3A 8 MEINHCKOJIOHHOM npocmpancmee maxkatce npoanaiusupoeansvl OaHHbIe O xapakmepe
nposAenenus 2a3a U NPOMbICIO8bLE MAMEPUATBL.

KumroueBble cjioBa: MEKKOJIOHHOE TIPOSIBIICHUE T'a3a, MEKKOJIOHHOE JaBJICHIE,

[IEMEHTHPOBAHNE, TAMIIOHAKHBI KaMEHb.
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M. Y. Matyakubov1, Sh. Kh. Umedov?, Sh. Kh. Mirsaatova?, B. P. Pazilov!, A. B. Matyakubov?

1JSC IGIRNIGM, 2Tashkent state technical university, Uzbekistan

Annular Gas Manifestation Occurring in Wells

The article presents the results of annular manifestation of gas as well as the influence of the type and manufactures
of cement on annular pressure, recommendations are for cementing. In order to identify the reasons for the
appearance of gas in the annular space, data on the nature of gas manifestation, field materials and the presentation
of specialists are also provided.

Key words: annular manifestation of gas, annular pressure, cementing, plugging stone.

OcHOBHBIE 3aKOHOMEPHOCTH MPOMBIBKH CKBAKHHBI IPH KOJIOHKOBOM OYypeHHH
b. H. Amypos, A. A. Paxumos, T. O. Kommios
TamkeHTCKHi TOCYIapCTBEHHBIN TeXHUUECKHH yHUBepcuTeT nMeHn WM. Kapumona, Y30eknucran

komilovtolib87@yandex.ru



B cmamve uzyuenvi 0cHOGHbBIE 3AKOHOMEPHOCU NPOMBIBKU CKBANCUHBL NPU KOTOHKOBOM OYPEHUU.

Ha ocnosanuu nposedennozo ananuza npusoossmcs pekomeHoyemvle CKOpOCmu 80CX00auje2o0 Homoxa 071 600bl,
CONEH020 PACMBOPA U HOPMATLHO20 2IUHUCINO20 PACMBOPA NPU KOJLOHKOBOM PA36€00YHOM OYPEHUU CKEANCUH.
KiioueBble ¢10Ba: MPOMBIBKA CKBAXHH, THIPOMOHUTOPHBIN 3¢ deKT, muddhepeHinanbHoe TaBiIcHuUE,
MeXaHU4YeCcKasi CKOPOCTh, HeyTera3oBasi CKBaKHHA.
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B. B. Ashurov, A.A. Rakhimov, T. O. Komilov

Tashkent State Technical University named after I. Karimov, Uzbekistan

Main Patterns of Well Flushing during Core Drilling

The article shows the results of the analysis of the actual material and reference sources on the main regularities
of the well flushing during core drilling. Based on the analysis, the authors give the recommended rates

of upward flow for water, saline mud and normal clay mud at the well drilling for exploratory columns.

Key words: well flushing, hydromonitor effect, differential pressure, mechanical speed, oil and gas well.

¢ dexTHBHOCTL NPHMeHeHNsl pa0o4nx Tea B nukJe PeHknHa B 9Heprocéeperaomux cucreMax
TPAHCIOPTHPOBKHU NPHPOIHOIO ra3a

B. A. Haneros, M. B. I'ne6os, A. IO. Hanetos

Poccuiickuilt XUMUKO-TEXHOJIOTMYeCKUd yHUBepcuTeT uMenu . Y. Menneneera

jacen23@yandex.ru

B cmamve 0aemca cpasnumenvruvlii ananus npumeHerus 030H00e30NACHBIX HUSKOKUNAWUX padoyux mei @ yukie
Penxuna, komopwiil ucnonvzyemcs 015 2ny60Kol peKynepayuu meniomvl ObIMOGbIX 2A308 2A30NePEeKAYUBAIOUUX
azpe2amog mypouHHO20 MUNA HA TUHEUHbIX KOMIPECCOPHbIX cmanyusix. B kauecmee kpumepus oyenku
ucnoavsosancs sxcepeemuveckuii KIJ[. Ha ocroge gvbluuciumenvuvbix IKCNEPUMEHMOE 8 NPOSPAMMHOL cpede
CHEMCAD c mooynem «Exergy Unity, cosmecmumvim ¢ OCHOBHOU NPOSPAMMOU, OBLIO NPOU3BE0EHO MOOETUPOBAHUE
00vekma u 0aHa oyeHKa nokasameneu e2o dHep2odIPpexmusHocmu, Komopas noKazaid, 4mo npeumyuecmeo umeem
cmpykmypa yukia Penxkuna c pecenepamopom u paboyum meiom Heoneumanom. OpueHmupo8oyHvll IKOHOMUYECKUL
AHANIU3 NPEOTIONHCEHHO20 MEXHUYECKO20 peuleHUs NOKA3Al NpUeMieMblil CPOK OKYnaemocmu ungecmuyuii (0o 6 nem).
KiroueBnble ciioBa: ki PeHKHHA, HU3KOKHIIAIIIE pabodne Tena, ra3ornepeKaunBaroInil arperar,

skceprerrudeckuii KITZI, 4ucThIii TUCKOHTUPOBAHHBIN 10X0/, CPOK OKyIa€MOCTH WHBECTULIAM.
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V. A. Naletov, M. B. Glebov, A.Yu. Naletov

Mendeleev Russian Chemical and Technological University

Efficiency of Working Fluids for Rankine Cycle in Energy-Saving Gas Transport Systems

In this paper, the application of various non-ozone-depleting low-boiling working fluids for the Rankine cycle

is analyzed based on exergy efficiency. The Rankine cycle is used for high-efficiency waste heat recovery from flue
gases generated in gas transport systems at natural gas compressor stations. The system was modelled based

on calculations using the CHEMCAD software in conjunction with the ““Energy unit” module compatible with the



main program interface, which was used for assessing system energy efficiency. It was concluded that the neopentane
Rankine cycle with a regenerator is more efficient. Preliminary economic analysis has shown that the proposed
system has an acceptable payback period (up to 6 years).

Key words: Rankine cycle, low-boiling working fluids, gas transport system, exergy efficiency, NPV, payback period.

AHaJM3 KOHCTPYKIMH KOKCOBBIX KaMep YCTAHOBKH 3aMe/IJIeHHOI0 KOKCOBaHMs

W. P. Paxmarynnun, B. B. CokonoBa

VY dumcknii rocy 1apcTBEHHBIH HEPTAHON TEXHUYECKUH YHUBEPCUTET

ildarik.rahmatullin@yandex.ru

B pabome npedcmasnen 0630p cywecmeyouux yCmanogox 3amMe0ieHH020 KOKCO8AHUS, GbIAGNEHbI KOHCMPYKYUOHHbBLE
0CcobenHOCMU OmeuecmBeHHbIX U 3apyOedtCHbIX KOKCO8bIX Kamep. TIpu nomowju npoepammol KOHEUHO20 UHHCEHEPHO2O
ananuza Ansys nocmpoensi Mooenu peaKyuoHHbX annapamos 0aHHbIX YCMAHOB0K NPU PASTUYHBIX MAMEPUATLHBIX
ucnoanenusax. Bvisgnena neeozmooicnocme nogviuienus 3QghexmueHoCcmu IKCHIYamayuy HlHeWHUX annapamos

0e3 cywecmeenH020 U3MEeHEeHUs MEXHON02UYECKO20 PelCUMA, NPeON0NHCEHbL MEXHOI02UYECKUE PeUleHUs

npu RPOEKMUPOBAHULU HOBLIX PEAKMOPO8 YCIMAHOBOK 3aMedNeHH020 KoKkcoganus. [locmpoenst mooenu peaxmopog
VCMAHOBOK 3AMEONeHHO20 KOKCOBAHUS C MUHUMUZAYUET KOAUUECBA 20PUSOHMANILHBIX CEAPHBIX UGO8,

8bINOJIHEH IKOHOMUYECKU pacyem npu IKCNIYamayuu KOKCO8blX Kamep NPU pa3IuyHbIX KOHCIPYKYUSX.

KuroueBble cji0Ba: KOKCOBasi KaMepa, yCTAaHOBKA 3aMEJYIEHHOIO KOKCOBAHMS, BBOJI ChIPbsl, KOKC, CBAPHOI LIIOB.
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I. R. Rakhmatullin, V. V. Sokolova

Ufa State Petroleum Technological University

The Analysis of the Structure of the Coke oven Chamber of a Delayed Coking Unit

In this article a literature review of existing delayed coking plants is carried out, and the design features of domestic
and foreign coke chambers are revealed. With the help of the final engineering analysis program Ansys, models
of reaction apparatuses of these installations are constructed for various material designs. It is revealed

that it is impossible to increase the efficiency of operation of the current devices without a significant change

in the technological regime, and technological solutions are proposed for the design of new reactors of delayed
coking plants. Models of reactors of the modern delayed coking plant and the Soviet type 21-10/700 with
minimization of the number of horizontal welds are constructed, and economic calculations are made for the
operation of coke chambers with various designs.

Key words: coke chamber, delayed coking unit, feedstock input, coke, welding seam.

Pacuyer aByXTpyOHOro Tenjio00MeHHUKA NPH NPeJIBAPUTEIbHOM Harpese OMHAPHOI cMecH
B IIpoueccax pekrugukanun

A. b. T'onoBanuukos, H. A. TIpoxopeHko

Bonarorpaackuii rocyjapcTBeHHbIA TEXHUYECKUH YHUBEPCUTET

natasha292009@yandex.ru



Tunoeoii areopumm pacyema 08yxmpyoH020 Mmenio0OMeHHUKA OONOIHEH Ppaciemom MexHUKO-IKOHOMUYECKUX
napamempos, CEsI3aHHbIX C 20008bIMU 3AMPAMAMU 30 INEKMPOIHEPSUIO, AMOPIMUZAYUOHHBIMU 3AMPAMAMU

3a 060pyOdosanue u 0OOPOMHBIMU CPEOCMEAMU 3a peMOHM U oOcaydcusanue. [lpuseden npumep pacuema

¢ Hazpesanuem Hepmu neped pexmugurayuei Kyboeou msiceniol pakyuett, noayuaemol Ha 8bIx00e U3 KOJOHHDL.
Pesynomamul pacuema npedcmasnenvt 6 gude 3a8ucumocmert OCHOBHbIX MEXHUKO-IKOHOMUYECKUX NAPAMEMPOE.
2UOPABIULECKO20 CONPOMUBTIEHUS, MOWHOCTIU HACOCO8, ONUHBL MPYO OM 6HYMPEHHE20 OUaMempa YeHmpaibHOl
mpyovl, 68 KOMOPOU NPOMUBOMOKOM C OBUICYUEll 8 MEICPYOHOM NPOCMPAHCMEe KYDOBOU HCUOKOCU
dgudIcemes Hazpesaemas Culpast Heghme.

KiroueBnble ci1ioBa: IByXTpyOHBIi TeUI00OMEHHUK, KyOOBBIE (pakini, 0OOPOTHBIE CPECTBA,

KalmuTaJIbHBIC 3aTpPaThl, 061111/16 TOAOBLIC 3aTPaThl, THAPABINYCCKOC COIMPOTUBIICHUC.
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A. B. Golovanchikov, N. A. Prokhorenko

Volgograd State Technical University

Calculation of a Two-Tube Heat Exchanger with Preliminary Heating

of a Binary Mixture in Rectification Processes

A typical algorithm for calculating a two-pipe heat exchanger is supplemented with technical and economic
parameters related to annual costs for electricity, depreciation costs for equipment and working capital for repairs
and maintenance. An example of the calculation with heating of the oil stream before distillation of the bottom heavy
fraction obtained at the outlet of the column is given. The calculation results are presented in the form

of dependencies of the main technical and economic parameters: hydraulic resistance, pump power, pipe length

on the central tube inner diameter, in which heated crude oil moves counter currently with the bottom of the bottom
of the bottom fluid.

Key words: twin-tube heat exchanger, bottom fraction, electric power cost, working capital, capital costs,

total annual costs, hydraulic resistance.

Onpesenenne XJ10pOpPraHuYecKUX cCOeTUHEHHIT B He(pTAX Pa3IMIHOr0 cocTaBa XpoMartorpaguiecKuM MeToI0M
€ HCMOJIb30BaHUEM NMAaPOo(a3HOro MPOOOOTOOPHOTO YCTPOIicTBA

B. B. Kopenes?, O. B. XKnanees?, B. I1. Tomun?, I1. C. Pemeros?

Uucturyr Hedrexummueckoro cunresa um. A. B. Tomunesa PAH,

2Komnanus «Xpomoc MHKMHUPHHTY

v.v.korenev@gmail.com

Ilposeodenvt uccnedosanus Ha pearbhvlx 00veKmax (Heghpmu ¢ 8bICOKUM coOepaicaniem napapunos, acharomernos,
Ha@mMeHo8 U CMOJ) € Yenvio onpedeieHuss KOPPEKMHOCTU U SPAHUYHBIX YCL08ULL NPUMEHUMOCU
eazoxpomamozpaghuueckoeo napopazno2o memooa onpeoeieHus KOHYeHMpayuu XaopopeaHuieckux coeOuHeHul
6 Hemu OJis BLINOAHEHUS HOMOYHO20 anausa. Ilpumenenue OaHHOU MEMOOUKYU 8 HE3ABUCUMOCTHY OM MUNA

u cocmasa Hehmu no360JAM ONEPAMUBHO ONPEOeNAMb HATUYUE XIOPOPLAHULECKUX COeOUHeHUll 8 Hedhmu,

umo, 6 8ol 0uepedb NO380JIem NPEOOMBPAMUMb NONAOAHUE 3A2PAZHEHHOU Hepmu 6 mpybonpoeods

u Ha He(hmenepepabamvlsaroujue 3a600bl.



KioueBble c10Ba: XJI0popraHUUECcKie COSANHEHHS, Tapoda3Hbli MPOOOOTOOPHHUK,
ra3zoBas XxpoMaTtorpadus, aBTOMaTHIECKHH IIPOOOOTOOPHHUK.
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V. V. Korenev!, O. V. Zhdaneev!, V. P. Tomin?, P. S. Reshetov?

IA. V.Topchiev Institute of Petrochemical Synthesis, RAS,

2Chromos Engineering

Determination of Organic Chlorides in Crude Oil of Different Composition

by the Chromatographic Method Using a Vapor-Phase Sampling Device

There are researches has been carried out on real objects (crude oils with a high content of paraffins, asphaltenes,
naphthenes and resins) in order to determine the correctness and boundary conditions for the applicability

of the gas chromatographic vapor-phase method for determining the concentration of organic chlorides in crude oil
for performing in-line analysis. The application of this technique, regardless of the type and composition of crude oil,
will make it possible to quickly determine the presence of organic chlorides in crude oil, which, in turn,

prevents contaminated oil from entering pipelines and refineries.

Key words: organic chlorides, sampler, gas chromatography, automatic sampler.
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HedTerasoBbIxX 3ajieskeil MHOTOKOMIIOHEHTHOTO ChIPBSI

K. C. Cemenos?, I'. A. 3emunckas?, C. K. Cemenos?

! AcTpaxaHckuii ToCy1apCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET,

2000 «T"a3mpom 100192 ACTpaxaHby»

ks-semenov@mail.ru

Paccmompenvl akmyanvhbie acnekmol pa3gumus He@me2az08blx CLONCHOKOMNOHEHMHBIX MECHOPOICOCHUIL C
COOMEEMCMEYIOWUMU PA3PAOOMKAMU, NPEONONACEHUAMU U PEKOMEHOAYUAMU, YO CE0EBPEMEHHO NPU YEETUYEHUU
KOJIUYeCmea Ha36aHHbIX 3aaediceli 6 000pome MUposblx U pOCCUUCKUX NPUPOOHBIX UCKONAEMBIX PECYPCOS.
Kiwuesrble ciioBa: HeTerazopas IpOMbIIUIEHHOCTh, MHOTOKOMIIOHEHTHOE CBIPBE,

MEHEPKMEHT, HaJIOT'H, HHBECTHLIUH, TPYIIa NpobieM, rpyIIbl PUCKOB.

K. S. Semenov, G. A. Zelinskaya, S. K. Semenov

1Astrakhan State Technical University, 2Gazprom dobycha Astrakhan LLC

Management and Taxation Issues Oil and Gas Deposits of Multicomponent Raw Materials

Considered are the topical aspects of the development of oil and gas complex-component fields with appropriate
developments, proposals and recommendations, which in a timely manner, with an increase in the number

of these deposits in the circulation of world and Russian natural resources.

Key words: oil and gas industry, multicomponent raw materials, management, taxes,

investments, group of problems, groups of risks.
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