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Panuona/ibHAsI TeXHOJIOTUsSI PEKTH(PUKALNU He(PTEra30KOHACHCATHOI CMeCH ¢ HCII0JIb30BAHNEM
YIJ1eBOIOPOAHBIX OTHAPHBAIOIIHNX AT€HTOB

O. P. A6aypaxmonos?, 3. C. Camumos?, 111. M. Caiinaxmenos?

MucturyT 001mei u Heopranuueckoi xumun AH PecriyGnuku V36ekucran,

2@epranckuii HedTenepepabaThHIBAIOIMI 3aB0J1, Y30€KHCTaH

azil00@mail.ru

IIpusedenvl pe3ynvmamsl uccie008aHUll O ONpedeNeHUIo CImenenu GIUAHUs Y21e6000POOHbIX OMNAPUBAIOUWUX
azenmos Ha d¢hpexmusHocms nepe2onku neghmezasokonoencammvix cmecell. Ilokazanel npeumywecmsa
AnbMEPHAMUEHO20 OMNAPUBATOU|E20 A2EHMA NO CPABHEHUIO ¢ 00sIHLIM napom. Paspabomana payuonanvhas cxema
1n00800a y21e6000p00H020 OMNAPUBAIOWE20 A2eHmd.

KiroueBble ci10Ba: ra30Bblil KOHIEHCAT, OTIAPUBAIOIININ areHT, peKTU(UKAMOHHAsE KOJIOHHA, CTPUIIKHI-KOJIOHHA,

JUCTHILISITHAS (PPaKIIHSL.

O. R. Abdurachmanov?, Z. S. Salimov?, Sh. M. Saydachmenov?

Ynstitute of general and inorganic chemistry Academy of Science Republic of Uzbekistan,

2Fergana oil refinery plant, Uzbekistan

Rational Technology of Oil-Gas Condensate Mixture Rectification Process

Using Hydrocarbon Stripping Agents

The results of studies aimed at determination of hydrocarbon stripping agents influence on efficiency of oil-gas
condensate mixtures distillation are presented. The advantages of the alternative stripping agent in comparison with
water steam are demonstrated. The rational scheme of the hydrocarbon stripping agent inlet is developed.

Key words: gas condensate, stripping agent, rectification column, stripping column, distillate fraction.

Iponsienne cpoka ciry:K0bl COPOEHTOB HA YCTAHOBKAX a/ICOPOLMOHHOI OCYLIKH YIJIEBOJOPOIHBIX Fa30B

A. 10. Anxues, H. I1. Mopesa, H. U. Jlonunackas

OAO «HMUIIHra3nepepaboTkay, r. Kpacnomap

info@nipigas.ru

B cmamve paccmampusaromes 60npocsl IKCHIYamayuy yemanosok aocopoyuoHHOU OCYULKU HA
2asonepepabamvl8arOuWux 3a600ax € Yervlo paspabomKu Meponpusmull no npoOJeHUIo CPOKA CyxHcobl cOpOeHMos.
Onpedenenvi 0CHOBHbIE Kpumepuu, onpeoensoujue Yciosus IKCHIYAmayuu u CpoK ciyxcovl adcopoeHmos.
IIpeocmasnena npuHYUNUATLHAS MEXHOL02UHECKAs CXeMAa YCMAHOBKU a0COPOYUOHHOU ocyuku 2aza. Paccmompensi
MeXHONI02UYecKUe napamempubl NPo8edeHUs NPOYECcca OCYWKU U peceHepayull CopoeHmos, Komopble A6IAI0MCs
OCHOBHBIMU KPUMEPUAMU, ONPEOeNAIOWUMU CPOK CLYHCObL A0COpOeHmos. BolnoiHeHue KOMIAEKCA U3OHCEHHBIX 8
cmamue Meponpusimutl nO380JaumM 06ecnedums MakCUMAIbHBIN CPOK CYHCObI CUHMEMUYECKUX YeOIUnos Ha
VCMAHOBKAX OCYUIKU Y2NIe8000POOHBIX 20308 NPU COXPAHEHUU IPHEKMUBHOCTU NPOYECCa OCYUWKU.

KioueBble c10Ba: yCTaHOBKA aJCOPOLIMOHHON OCYIIKH, CHHTETHYECKHE M TPUPOAHBIE COPOSHTHI, CPOK CITYKOBI

COp6eHTOB, arp€CCUBHBIC ITPUMECH B rasax, CTap€HHUE HCOJIUTOB.



A. U. Adjiev, N. P. Moreva, N. I. Dolinskaya

OJSC NIPIGAS, Krasnodar

Sorbents Service Life Extension at Hydrocarbon Gas Adsorption Dehydration Units

The article deals with the problem of adsorption dehydration units operation at gas processing plants with the
objective of developing activities to extend sorbents service life. Key criteria determining adsorbents operating
conditions and service life are specified. Gas adsorption dehydration unit PFD is presented. Process parameters of
sorbents dehydration and regeneration being the main criteria determining adsorbents service life are reviewed.
Fulfillment of activities described in the article will allow for the maximum service life of synthetic zeolites at
adsorption dehydration units while maintaining dehydration efficiency.

Key words: adsorption dehydration unit, synthetic and natural sorbents, sorbents service life, gas aggressive

impurities, zeolite aging.

TexHosorusi ynpapjaeHusi AOHHBIMHU OTJI0KEHUAMH

Ma3yTHBIX pe3epByapoB

E. P. llInepOep, JI. M. Manyka, T. H. boxosukosa, U. P. Jlyn, /1. P. [llnepbep

Ky06anckwnii rocyapcTBEHHBIN TEXHOIOTHIECKIH YHUBEPCUTET,

davidshperber@mail.ru

B cmamuve paccmompenvt nymu ynpaenienus OOHHbIMU OMLONCEHUAMU MA3VIMHBIX Pe3epP8yapos 8 NPOU3800Cmee
Penbcosoll cmasku u acarbmodbemona. M3yuenvt cmpykmypHo-epynnogoll U YpakyuoHHbili COCMAassbl 20POYUx
@pakyuti OOHHBIX OMLOHCEHULI MA3YMHBIX pe3ep8yapos. [IpedcmasieHbl NPUHYUNUATbHBIE MEXHOL02UYEeCKUe CXeMbl
NOIYUeHUs PeNbCOBOU cMa3Ky U acpanvmobemona. OO0CHO8aHA IKOHOMUUECKAS IPDEKMUBHOCMb 6HEOPEHUs.
npeoaazaemvix mexHoI02ul.

KaroueBsble c1oBa: TOHHBIE OTIOKEHHUS Ma3yTHBIX PE3€PBYapOB, PEIbCOBAsA CMa3Ka,

acdanbTo0eTOH, PPAKIIMOHHBIN COCTAB.

E. R. Shperber, L. M. Maluka, T. N. Bokovikova, I. R. Dun, D. R. Shperber
Kuban State University
Control Technology of Fuel Oil Sediments in Tanks

Ways of fuel oil sediments control while curve greases and asphalt concrete manufacturing are discussed. The
structural-group and fractional compositions of combustible fuel oil fractions sediments in reservoirs are studied.
Principle technological schemes of the curve greases and asphalt concrete are presented. Commercial efficiency of
the proposed technology implementation is proven.

Key words: fuel oil sediments in tank, curve greases, asphalt concrete, fractional composition.



TexHoJIOrHsI MOJy4YeHHsS] HEHHOT€HHOT'0 1eIMYJILraTopa BOAOHEPTIHBIX IMYJIbCHIT

M. A. Mupzaaxmenona, C. C. Xampaes, A. A. ATuMoB

HHcTuTyT 001IeH M Heopranndeckoi xumuu AH Pecrryonmuku Y30ekucran

mmirzaahmedova@bk.ru

Paspaboman npoyecc obeszsodicusanusi 600oHehme2azokonoeHcamnou oucnepcuu. Ha ocrnose npogedennozo
uccne008anus pazpaboman 0eIMynbeamop u3 NOIYRPOOYKMO8 MECMHbIX NPOU3B0OCME (2eKCaAMEMUNeHMEeMPAMUH,
2NUYEPUH, OJIeUHOB8AS KUCIOMA), COOPAHA MOOENbHAS YCMAHOBKA NOJYYEHUs 0eIMYIbeamopa, ONpeoeieHsl e2o
oesmynveupyrowue u 06eccorusaruue cnocoOHOCMu.

KiroueBnle ci1oBa: 1eaMyibpratop, 00e3BoXXHBaHUE, 00ECCOIHBaHNEe, HEPTIHAS SYMYJIIBCHSL.

M. A. Mirzaahmedova, S. S. Khamraev, A. A. Alimov

Institute of general and inorganic chemistry Academy of Science Republic of Uzbekistan

The Process of Synthesis Of Nonionic Demulsifier for Oil-Water Emulsion Breakdown

Water-oil-gas condensate dehydration process is presented. By applying the investigation results demulsifier
based on the local products (hexamethylenetetramine, glycerin, oleic acid) is developed, demulsifier synthesis
model set is built and its demulsification and desalinization performances are established.

Key words: demulsifier, dehydration, desalinization, oil emulsion.

HccnenoBanne BIAHAHUA COCTABA MOJIMMEPHOI0 3aryCTUTEJISA HA CBOMCTBA MOJIUMOYE€BHUHHBIX CMAa30K

J. . ®enoceena, A. 0. Kmsikosa, b. I1. Torkororos

PI'Y nedtu u raza um. . M. I'yOkuna

fedoseeva_dar@mail.ru

Hccreoosano enusnue coommoweHus u Cmpykmypvl MOHOAMUHO8 HA IKCNILYAMAYUOHHBLE CBOUCTMEA OUMOUEBUHHBIX
U MEeMPAMOUEBUHHBIX CMA30K. JIsl UCC1ed08anus ObLiU bIOPAHBL CAEOVIOWUE NOKA3AMENU. NeHeMPaYuUs,
memnepamypa KanienadeHusi, KOJIOUOHAS. CMAOUTLHOCTb, OUAMemp NAMHA USHOCA, KPUMUYECKAsl HA2PY3KA U
Haepyska ceapusanus. Ilpueomosnenst u ucciedo8ansvl 00pasybl CMA30K HA OCHOBE HeBMAHO20 MACA OIS
npouzeoocmea cunmemuyeckux goaoxon C-9 ¢ cunme3om noaUMO4e8UHHO20 3a2yCmMumenss 60 8pemsi NPUOMmosLeHU.
Ilo pe3ynomamam ucciedo8anus peKoMeH008aHA NOAUMOYEBUHHASL CMA3KA 0151 BbLCOKOCKOPOCMHBIX NOOUUNHUKOS
MAHYWUX DIEKMPONPUBOOOS.

KiroueBble ciioBa: CMa3Ka, MOJIMMOYCBUHA, aMUHBI, 3ar'yCTUTCIIb, KOJUIOUJHAA CTaOUIBLHOCTb.

D. D. Fedoseeva, A. U. Kilyakova, B. P. Tonkonogov

Gubkin Russian State University of Oil and Gas

The Study on Influence of Polymer Thickening Agent Composition

on Polyuria Greases Properties

The influence of monoamine structure and ratio on diurea and tetraurea greases service properties is investigated.
The following parameters were selected for the study: penetration, dropping point, colloidal stability, wear scar

diameter, critical stress and welding load. The samples of greases based on petroleum oil for synthetic fibers



production along with the polyuria thickening agent sythesis are prepares and investigated. As a result, polyuria
grease, which can be used for high-speed bearing of pulling electrodes, is recommended.

Key words: grease, polyurea, amines, thickening agent, colloidal stability.

¢upbl MUKIAYECKUX U0JT0B B KAYeCTBE AHTHOKCUIAHTOB K AU3eJIbHBIM TOIIHBAM

M. A. Mamenssipos, I'. H. ['ypbanoB

WnctutyT HepTexummudeckux mpoueccos uM. 0. I'. Mamenanuesa HAH AzepGaiimkana
huseynqurbanov23@rambler.ru

Cunme3upogan pso CLOHNCHBIX IPUPOE YUKTUYECKUX U OUYUKIUYECKUX OUOTI08, UZVHEHbL UX (DUSUKO-XUMUYEeCKUe,
8A3KOCMHO-MeMNnepamypHble U mepmMOooKUciumeinsmsle ceoticmaa. Ipu ucnonv3osanuu smux 3¢pupos 6 kavecmee
000aB0K K OU3EeTbHbIM MONIUBAM YOALOCH 3HAYUMETLHO YAVHULUMD MEPMOOKUCIUMENbHYIO CIAOUTbHOCTY, CHUZUMD
memnepamypy 3acCmol8aHus U NOBbICUMb MeMNePamypy 8CnvluiKy. M3yuena Koppeaayus mexcoy Xumuieckou
CMPYKMYPOU U AHMUOKUCTUMENbHbIM Oeticmauem dPUpHbIX 000aB0K OU3ETbHBIX MONIUS. YCMAHO0BIeHo, Ymo d¢hupol
OUYUKIUYECKUX 0U0n108 — bosee IghgdexkmusHvle 000A8KU, OHU PEKOMEHO0BAHBI K NPUMEHEHUIO.

KiroueBnble cioBa: 3QUpsI MUKINYECKUX JHOJIOB, TEPMOOKUCIHTENbHAS CTAOUIBHOCTh, aHTHOKCHIAHTHI, TU3EIBHOE

TOIIJIUBO.

M. A. Mamedyarov, H. N. Gurbanov

Institute of Petrochemical Processes named after Academician Yu. Mammadaliyev

of Azerbaijan Academy of Science

Dioles of Cyclic Ethers as an Antioxidant Addition to Diesel Fuel

The number of esters of cyclic and bicyclic diols has been syntesiesed, their physicochemical, viscosity-temperature
and thermal-oxidative properties (TOC) have been studied. The addition of these esters can significantly improve the
TOC, pour point and flash point of the diesel fuel. It was revealed that the diol esters of cyclic complex iscan be
recommended as effective additives for diesel fuel.

Key words: esters of cyclic dioles, thermal stability, antioxidants, diesel fuel.

IIpuMeHeHUEe MOTUHEHACHIIEHHBIX )KUPHBIX KHCJIOT JIJIs1 YIy4llleHUs] IPOTHBOU3HOCHBIX CBOWCTB TOIINB
IJ151 peaKTUBHBIX IBUTraTeei

K. B. Illatamos, H. M. JIuxteposa, E. I1. Ceperun, B. B. Konaparenko

DAY «25 I'ocHUU xummotonornn Munobopous!r Poccrnm

1499090@mail.ru

B cmamve npeocmasnensvl pesynvmamut uccredoganuii no 060CHOBAHUIO B03MONICHOCHIU CO30ANUS OMEYeCNEEeHHOU
NPOMUBOUSHOCHOU NPUCAOKU K MONAUBAM OISl PEAKMUBHBIX 08ucameriell Ha 0CHOBe CMeCU NONUHEHACHIUEeHHBIX
HCUPHBIX KUCTIOM, AGTAIOUWUXCS NOOOUHBIM NPOOYKIMOM CYIbDAMYENTI0N03H020 NPOU3B0OCEA (01€UHOBOU,
JIUHONeBOU U TUHOEeHO80U Kucaom). Tlokazano, umo npu 68edenul 8 2uOPOOUULYeHHble KEPOCUHOBbIe PPpaKyul

6 00UHAKOBOU KOHYEHMPAYUU HCUPHBIX KUCTOM MALI08020 MACAA U amepukanckou npucadku HITEC 580,

npUMeHsiowelcs 8 Hacmosuee epems, nepsvie 6o.ee IPpeKmusHvl.



KiroueBble cjioBa: TOILUIMBA JJIS PCAKTHUBHBIX lIBHFaTeHeﬁ, TUAPOOYUIIICHHASA KEPOCUHOBAA (bpaKIII/ISI,
CMa3bIBArOIINEC CBOﬁCTBa, IIPOTUBOMU3HOCHBIC IPUCAJIKU, ) KUPHBIE KUCJIOTHI TAJIJIOBOI'O Macjia, OJICMHOBAasA KHUCJIOTA,

JIMHOJIEBAA KHCJIOTA, JUHOJICHOBAA KHUCJIOTA.

K. V. Shatalov, N. M. Likhterova, E. P. Seregin, V. V. Kondratenko

25 State Scientific Research Institute of Chemmotology of the Ministry of Defense of Russia

Application of Polyunsaturated Fatty Acids

for Jet Engine Fuel Anti-Wear Properties Improvement

The results of investigations aimed at possibility justification of production of national anti-wear additive

for jet fuel based on the polyunsaturated fatty acids mixture (oleic, linoleic and linolenoic acids) are presented.

It is shown that tall oil fatty acids improve the lubricating properties of hydrotreated kerosene cuts more efficiently
than currently used American HITEC 580 additive.

Key words: jet engine fuel, hydrotreated kerosene cut, lubricating properties, anti-wear additives,

tall oil fatty acids, oleic acid, linoleic acid, linolenoic acid.

Iyt coxpamenus noTpedjieHuss HHTMOMTOPOB I'NAPATO00PA30BAHMSA

IT. A. Iunep

TroMeHCKu WHyCTpUATbHbBIN YHUBEPCUTET

tsitsero@gmail.com

B cmampwe PACCMOMPEHbL 603MONCHbLIE NYMU COKPAUIECHUA nompe@zenuﬂ memarnoid U, Kak Cﬂe()cmeue,
9KOHOMUYECKUX U30epatceK. Pewumsb oannyro npobiemy ModCHO ¢ NOMOWDBIO CUHME3A MEMAHOIA HENOCPeOCTNEEHHO
Ha npoMblcie, d MAKHCe C NOMOWbIO NPUMEHEHUS KUHEMUYeCKUx unzoumopos. /lemaibHo paccmompen npoyecc
cunmesa memanoaa. Onucana paboma sxkcniyamupyemoui 8 Poccuu ycmanoexu cunmesza memanona. Ilpeonoicen
Memoo COKpawieHust KANUMAIbHbIX 3aMpPam Ha CIMPOUMeNbCmaE0 3a600d NO NPOU3BOOCHEY MEMAHOA.

KuioueBble cjioBa: ra3, THIpaT, HHTHOUTOP, METAHOI.

P. A. Tsitser

Tyumen Industrial University

The Ways of Reduction of the Gas Hydrate Formation Inhibitors Using

The ways of the methanol using and consequent economic costs reduction are considered. This problem can be solved
by the production field methanol synthesis and using of kinetic gas hydrate formation inhibitors. The methanol
synthesis process is studied in details, and the example of such existing in RF unit is provided. The method of
reduction in capital expenditure while construction is proposed.

Key words: gas, gas hydrate, inhibitor, methanol.



N3yyenue 0coGeHHOCTH MCIIApeHHUsI YIJIeBOA0POa0B Cs+ MIPH MOJETHPOBAHUHM 3aKAYKH CYXOI'0 ra3a B IJIacT

P. M. Tep-Capxkucos, A. B. Ilonskos, A. B. SIkoBeHKO

VYXTUHCKUHN TOCYIapCTBEHHBIN TEXHUUECKUA YHUBEPCUTET

ayakovenko@outlook.com

B pabome npedcmasnenuvi pezynomamot ucciedosanus usmMeHenus cooepacanus yene8o0opooos Cs+ 6 000b16aeMom
2ase npu UMUMAayuy 3aKauku cyxo2o 2asa. s amozo npumeHaniocs Qusuieckoe Mooeauposanue Ha yCmaHoeke
@azosozo pasrosecus muna YI'K-3. Obvexmom uccnedosanus 6viia MOOEIbHAS MPEXKOMNOHEHMHASL
Y2ne6000pooHas cMech ¢ codeprucanuem yene6o0opodos Cs+ 360 2/m°. B xo0e ucciedosanus 6biA6/1eH0, Umo 3HaueHue
2430KOHOEHCAMHO020 (PaKmopa, onpeodesieHHoe NPu UMUMAayuy 3aKaYky Cyxoeo 2asd, OIusKo K 3HAYEHUIo
2430KOHOEHCAMHO20 (PAKMopa, OnpedeieHHOMY 8 YCI0BUSIX UCTHOWEHUS NAACTHOBOU CUCHEeMbl NPU
COOMEEeMCmaeyouux 0a61eHUsX.

KioueBblie c1oBa: Gu3nyueckoe MOJICITHPOBaHKE, Fa30KOHICHCATHOE MECTOPOXKICHHE, BO3JICHCTBUE HA MJIACT, CyXOU

ra3, pVT-uccnenosanus.

R. M. Ter-Sarkisov, A. V, Polyakov, A. V. Yakovemko

Ukhta State Technical University

Study of Cs+ Hydrocarbon Evaporation During Dry Gas Injection Modelling

The paper presents the results of study on the change of Cs+ hydrocarbons content in produced gas when modelling
dry gas injection. This required physical modelling with the use of UGK-3 phase equilibrium unit. The test object was
a model three-component hydrocarbon mixture containing 360 g/m?® of Cs-. The study showed that the condensate-gas
ratio, determined during the modelling of dry gas injection, is close to the one, defined during the reservoir system
depletion at appropriate pressures.

Key words: physical modelling, gas condensate field, formation stimulation, dry gas, PVT studies.

DKCnepUMEHTAJIbHbIE HCCJIE0OBAHUS H3MeHeHHsT (PUIbTPANIMOHHO-eMKOCTHBIX CBOICTB KepHAa

npu u3MeHeHuH 3¢ PeKTUBHOrO TaBJIeHUS

P. P. PasHoB

PI'Y nedru u raza um. . M. I'yObkuna

rayanovr@yandex.ru

B cmamuve npusooamcs pesynvmamol IKCHEPUMEHMATHBIX UCCAE008AHUL 0epOPMAYUOHHBIX NPOYECCO8 NPU
PA3TUYHBIX IDheKmuUsHbIX 0asaeHUsX 000bIBAIOUUX CKEAJICUH OJIS1 YCIIOBULL HUSKONPOHULAEMO20 U HEOOHOPOOHO20
naacma 00020 u3 mecmopoxcoenutl 3anaonou Cubupu. B xo0e ucciedosanus 0b6pazyos Kepua uMumupos8aiocs
U3MEHeHUe COCMOAHUSL NPUCKBANCUHHOU 30Hbl NAACMA. YCMAHO8IEeHO PAYUOHATbHOE 3HAYEHUE 3aD0H020 0A8IeHUs C
VUemoM MUHUMATIbHOZ0 3HAYEHUs 2UCMEPE3UCA NPOHUYAEMOCIU U HOPUCIMOCTI.

KiroueBble ¢10Ba: HU3KOMPOHUIIAEMEBIE IUIACTHI, HEOIHOPOIHBIC TUIACTHI, Ae()OPMAIIMOHHBIE MTPOIIECCHI,

3¢ (heKkTHBHOE MaBlIeHNE, KEPH, TOPU30HTAIFHBIE CKBAKIHEI.

R. R. Rayanov
Gubkin Russian State University of Oil and Gas



Experimental Studies on Changes in Filtration-Capacitive Properties

of the Core When Changing the Effective Pressure

The article presents the results of experimental investigations of deformation processes at different effective pressures
of producing wells for the conditions of low-permeability and non-homogeneous layer of the one of the Western
Siberia deposits. The reservoir core samples simulating change in the state near-formation zone are studied and the
bottom hole pressure rational value subject to the minimum value

of the hysteresis permeability and porosity is established.

Key words: low-permeability reservoirs, heterogeneous reservoirs, deformation processes, effective pressure, kern.

HccnenoaHue Temionepeiayd B peakTope paauajibHO-CIIMPATBLHOIO THIA

NapoBoii KOHBEPCHH MPHPOTHOrO ra3a

A. B. Bypnanos?, /1. JI. Acranosckuitl, I1. B. Kycros?, B. A. Jlykpsuos?

1000 «®act UnkuHUpUHT,

2PT'Y nedru v raza um. M. M. I'y6kuna

femoscow@mail.ru

IIposeden ananuz cywecmsyrouje2o 060py008anus 0Jisl OCYuecmeneHus naposou U napogo30VuHol KOHEEpCull
npupooHoeo 2aza. Mccrneoosana menionepedaya npu nposedeHuy naposotl KOHEEpCcul npupooHo20 2a3a 6 peakmope
paduanvro-cnupansroco muna. Onpedenenvl Ko3ghuyuenmor menioomoauu 0isk peaKyuoHHoU cpedvl NPU MATbIX
sHauerusix yucia Petinonvoca (10-24). Iloomeepaicoero, ymo 0CHOBHOE GIUsIHUE HA NPOYeCC menjionepeoayu
oxazvlgaem menioomoada eperoujeli cpedvl K menioooMeHnol nosepxuocmu. Ilokazana 603mM0odHCHOCNb NPOBEOEHUs]
npoyecca KOHEepCUl NPUPOOHO20 2a3a U peKynepayuu menia KOHepmupo8anHo20 2a3a 6 OOHOM annapame, Ymo
CHUdICAem KanumaibHble 3ampambl U nompeoieHue dHepeuu npu NPoeeodeHUU npoyecca KOHeepcuu NPUpoOHo20 2asd.
KioueBblie ci10Ba: Teruionepeaua, KaTAIMTHYECKUH PeakTop, KOHBEPCHS PUPOIHOTO Ta3a,

CHUHTE3-Ira3, rmapora3oBasa CMecCb, 36pHHCTBIfI CIIOH.

A. V. Burdanov?, D. L. Astanovsky?, P. V. Kustov!, V. A. Lukyanov?

!LLC Fast Engineering

2Gubkin Russian State University of Oil and Gas

Heat Transfer Analysis in The Radially-Spiral Type Reactor of Natural Gas Steam Conversion

Analysis of existing equipment for steam, steam and air conversion of natural gas was carried out. Heat transfer
in a radially-spiral type reactor for steam reforming of natural gas conversion was investigated. Heat transfer
coefficients for the steam and natural gas mixture under low Reynolds numbers (10-24) were determined.

The fact that heat removing from heating medium to heat exchange surface has the mail influence

on heat transfer process was confirmed. An opportunity for carrying out a natural gas conversion

and converted gas heat recuperation in a one shell was shown. It can reduce the capital investment

and operated costs for the natural gas conversion process.

Key words: heat transfer, catalytic reactor, natural gas conversion, synthesis gas, steam and gas mixture, granular
bed.



MeToa pacuera THHAMHYECKHX XapaKTEPUCTHK JeTaHIepP-TeHepaTopa 00 beMHOr0 THIIA

A. E. Benoycos?, O. B. Ka6aros!, M. B. Bojommun?

YCankr-IleTepOyprekuii FOPHBINA YHUBEPCUTET,

2Cankr-IleTepOyprekuii rocy1apcTBEHHBIH YHUBEPCUTET

belousovartemevg@gmail.com

Ilpeocmasnen memoo pacuema OUHAMUKY OeMAHOEP-2EHEPAMOPHO20 depecama 00beMHO20 MUNA C YHemoM
PACCMOMPeHUsi nPoYecca 8PAaueHUsi POmopa 8 8Ude YUKIULeCKUX N0C1e008amMeIbHbIX HOBOPOMO8 HA Y20l
MedHcoy 08ymsa coceOnHumu ronamramu. Cocmasiena MamemMamudeckds MoOes, 8KII04awas 8 cebs ypagHeHue
osudicenus Jlacpanoica 2-20 pooa u ypasHeHus nep8o2o HAYALA MePMOOUHAMUKY U RPUMEHAEMASL K KAHCOOTU

u3 nonocmetu. Cocmagnensl jo2uieckue yCiosus pabomul MamemMamuieckol Mooelu ¢ yuemom nepexo00s 3Ha4eHul
OasaeHull U 02paHudeHull Ha ux oonycmumble snavenus. B cpede Wolfram Mathematica 10.0 nonyuensi
OUHaMUYeCKue XapaKxmepucmuKky yCmpoucmead.

KuioueBble ciioBa: JieTaHIep-reHEpaTop, pelyIuPOBaHNE, Ta30pacpe/eINTEIbHBIC CTAaHIIHH,
ra3operyysTOPHbIC MyHKThI, MATEMaTHUECKask MO/JICIb, JIOTUYCCKUE YCIIOBUS,

JUHAMHUYCCKUE XapaKTCPUCTUKU.

A. E. Belousov?, O. V. Kabanov?, M. V. Voloshin?

1St.-Petersburg Mining University, 2St.-Petersburg State University

The Method of Calculation of the Positive Displacement Expander-Generator Dynamic Characteristics
The method of calculation of the positive displacement expander-generator dynamic characteristics is presented.
The mathematical model including logical conditions, the Lagrange’s equations of motion and the equations

of the first law of thermodynamics in relation to each of the cavities is composed. Results were obtained

using the Wolfram Mathematica 10.0.

Key words: expander-generator, positive displacement, gas pressure drop, gas distributions,

mathematical model, logical conditions, dynamic characteristics.

IIpoGaeMbl MeTPOJIOTHYECKOT0 00ecTieYeHsl CpeCTB U3MepPeHH il MJIOTHOCTH M BJIArocoep:KaHnus

HA TUIOBBIX Y3JIaX U3MePEeHHii pacxo1a ra3oBoro HeCTadMJILHOr0 KOHAEHCATA B J0YEPHUX 001ecTBAX

ITAO «I"a3mpom»

A. B. Bopo6seB, M. I'. Cyntanos

000 «I'a3npom 100BIYa Y peHroin»

a.vi.vorobiev@gd-urengoy.gazprom.ru

Cmamobs nocesduieHa onucaHuro cyuecmeyrouux noo0x0006 K MempOorocudecKomy obecneyenuro 6 npoyecce
IKCnityamayuu cpe@cme M3Mep€Hl/ll/7 noxazameret Kayecmaeda (I’lflOI’I’lHOCI’I’lb u Sﬂaeocodepofcaﬂue), YCMAaHOoB/eHHbIX HA
munoeblx y3iax u3M€p€HM11 pacxoda HecmadbUIbHO20 24306020 KoHoencama. B cmamuve asmopsl onuparomcst Ha
haxmul, nonyuenHvle 8 pe3yrbmame aHAIU3A OAHHBIX, COOPAHHBIX 3a 15 1em sKcnayamayuy cyujecmgeyouezo y3id

uswtepeHuzZ. PaCCMOmpeHbl U npoanalusupoearvl Memoowl nodmeepofcdeﬂuﬂ MeEMPONOSUUECKUX XapaAKMeEPUCMUK



cpedcme usmepenutl noKkazamenel Kavecmaed, a makdice ux Hedocmamxu. OnpeoeneHvl Hanpasienus Ois
OmeyecmeeHHbIX NPou3eo0umeneli CpedCcme UsMepeHutl U HayyHblX MempoL02UiecKux yenmpog Poccutickoi
Deodepayuu 6 peuwteHuU 3a0aUU MEMPONOULECKO20 00eCnedeHls Y3108 USMEPEHULl pacX00d HeCMAabUIbHO20 2308020
KoHOeHcama.

KioueBbie cj10Ba: CPEICTBO N3MEPEHUH, KOHTPOJIb METPOJIOTHIECKUX XapaKTePUCTHK, TOBEPKaA, y3ell H3MEPEHHUH,

MOBCPOYHAA CXEMa.

A. V. Vorobyov, M. G. Sultanov

Gazprom dobycha Urengoy LLC

The Problems of Metrological Support of Density and Humidity Measuring Equipment

on Standard Flow-Rate Measuring Units of Unstable Gas Condensate in Subsidiaries of PJISC Gazprom

The article describes the existing approaches to metrological support during the operation of quality parameters
measuring equipment (density and humidity content), installed on standard flow-rate and volume measuring units, as
well as quality parameters of unstable gas condensate. In the article, the authors base themselves upon the facts
obtained from the analysis of data collected over 15 years of operation of the existing measuring unit. We have
considered and analyzed methods of verification of metrological characteristics of measuring equipment of quality
parameters and their shortcomings. We have determined the directions for domestic manufacturers of measuring
equipment and scientific metrology centers of the Russian Federation in solving the problem of metrological support
of unstable gas condensate flow-rate measuring units.

Key words: measuring equipment, control of metrological characteristics, verification, measuring unit, measurement

chain.
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