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Bo3MoO:kHbIe HeraTUBHbIE MOCJEACTBUS MACIITAOHOI0 BHEJAPEHHUI TEXHOJIOTr il

aJbTEePHATHBHON YHEPTEeTUKHA

Il. 3. Bacunetiko

MI'UMO MUJ] PO,

E-mail: diana_vasileiko@mail.ru

Cospemennoe 0bujecmao Kpaiire 3auHmMepPeco8aro 8 NOCMOAHHOM UHPOPMUPOBAHUY U CKOpeluleM paspeteHuu, max
HA3b180AeMOU, dHEPeeMU4ecKoll npooIemMamuxu. Imo NoHAmMo, NOCKOAbKY NPOOIeMbl IHEPLEMUKU CE200HS U3 YUCTNO
IKOHOMUYECKUX U TNEXHOIOSUHECKUX NPEeBPAATOMCSL 8 NPOOIEeMbL COYUATbHBIE U NPUHUMAIOM YIiCe SIGHbL
2nobanvublil xapakmep. B obwecmee nauunaem oomunuposams odicuoanue ckopetiuie2o nepexood K npou3eo0cmesy u
nompeOIeHuIo «HUcmouy sHepau. dmo mosicem oxrcudams HAc 8 uMmoze HOOOOHO20 NePex0dad U KAKOBbl BO3MONCHBIE
nobounvie IhGexmvl OAHHOU dHEPeMmuuecKol mpancgopmayuu?

KiroueBnble ciioBa: TpaAUIIMOHHAS YHEPTETHKA, IUCTAsD» JHEPTHUS, allbTepHATHBHAS SHEPTETHKA,

aTOMHas SHEPreTruKa, MapuKCKOC COTrJIalliCHUE 110 KIIMMaTy.

D. E. Vasileyko

MGIMO Russian Foreign Ministry

Possible Negative Consequences of Large-Scale Introduction

of Alternative Energy Technologies

Modern society is extremely interested in constant informing and the fastest solution to a so-called ““power
perspective”. It is understood because today power problems turn from purely economic and technological into social
problems and are already of global character. Society expects the fastest transition to production and ““green” energy
to dominate. What can we expect as a result of such a transition and what are the possible side effects of this power
transformation?.

Key words: traditional power, green energy, alternative power generation, nuclear power, Parisian agreement on climate.

OnpenesieHne TEMNJIOTEXHUYECKUX XapAKTEPUCTUK AMCKOBOT0 KPUCTAJLIIM3ATOPAa METOA0M
YHCJIEHHOT0 MO/IeJINPOBAHUS

C. C. Kpyenos (mn.), A. B. Buunesckuii, C. C. Kpyenos (ct.), T. B. I[Ipoxoghvesa

PI'Y nedtu v raza um. 1. M. ['yOkuHa,

Cmambws nocesaujena 60npocam ucciedo8aHus OUCK08020 KPUCMAIUZAMOPA, KOMOPbIL A61aemcs Haubonee
nepCcneKmusHbIM KPUCAITU3AYUOHHBIM ANNAPAMOM 8 001acmu 000py008aHUs, NPUMEHAEMO20 8 MPAOUYUOHHBIX
npoyeccax oenapagunusayuu u obesmacaueanus. Paccmompena 3adaua, céa3annas c onpeoeneHuem 3a8ucumocmet
K03 puyuenmos menioomoasu u menionepeoayu 8 OUCKOBOM KPUCALIUZAMOPE C NPUMEHEHUEM KOMAbIOMEPHbIX
Memo008 UHINHCEHEPHO20 aHanu3d. [{isi uccie0o8anus menioooMeHa 8 KpUCmaiiuzamope paspabomana
KOMRbIOMEPHAs MOOeb, A0eK8AMHO 80CHPOU3BO0AUAS 2UOPO- U MENLOOUHAMUYECKUL PeNCUMbL pabOmbl annapama
HA NPOMbIULIEHHOU ycmanoske. Modenuposarue conpajiceHHO20 meniooomMena 6 annapame ¢ yuemom sggexma
nepemMewusanus NPou3e00UIOCs 8 CHeYUAIUUPOBAHHOM npocpammuom komniekce SolidWorks FlowSimulation,

OCHOBAHHOM HA YUCAEHHOM Memooe KOHeUHbIX 00beMo8. B kauecmee 0CHOBHbIX pesyibmamos



6 pabome npedcmasiienvl PopMyibl, NO3GONAIOUUE BLINUCTUND HEU3BECHIHbLE 3HAYEHUs CPEOHUX KO uyuenmos
MenI00moasu u Onpedeiums Ha Ux OCHO8e NOIHbII CPeOHUl KO duyuenm menionepedayu OUCKOB020
KpUCManiu3amopa ¢ moyHoCcmoio, He npegvluiaroweli 15% no omuowenuro K 0aHHbIM NPOMBIUICHHBIX UCTLIMAHULL.
KioueBble c10Ba: KPUCTAIUIM3ATOP, TUCKOBBIA KPUCTAIITU3ATOD, AenapaduHu3aIis, oo0e3MacIiBaHue,
BBIYHCIIUTEIbHAS THAPOANHAMUKA, CONPSKCHHBIN TEIII000MEH, KOA((GHUIMEHT TeIUIO0TAauH, KOI(PPHUIUESHT

TeIuionepeaain, KOMIbOTCPHOC MOACITIUPOBAHUC, YUCIICHHBIC METOAbl, MCTOJ KOHCYHBIX 00BEMOB.

S. S. Kruglov Jn., A. V. Vishnevskyi, S. S. Kruglov, T. V. Prokofieva
Gubkin Russian State Oil and Gas University
Determination of Thermotechnical Characteristics of a Disk-Type Crystallizer

by the Numerical Simulation Method

This article is devoted to the disk-type crystallizer research, which is the most promising type of apparatus for
crystallization among equipment using in the conventional oil dewaxing and wax deoiling processes. The problem
connected with the determination of heat convection and heat transfer coefficients dependences in a disk-type
crystallizer with using computer methods of engineering analysis is considered. To study the heat transfer in the
crystallizer, a computer model adequately simulating hydro- and thermodynamic operation modes of the apparatus at
an industrial unit was developed. Conjugate heat transfer simulation in the apparatus with taking into account
stirring effect was performed in the specialized software complex SolidWorks FlowSimulation based on the numerical
finite-volume method. The main results of the research are equations that allow to calculate unknown values of
average heat convection coefficients and to determine on their basis the total average heat transfer coefficient of a
disk-type crystallizer with an accuracy not exceeding 15% with respect to industrial test data.

Key words: crystallizer, disk-type crystallizer, dewaxing, deoiling, computational fluid dynamics (CFD), conjugate
heat transfer, heat convection coefficient, heat transfer coefficient, computer simulation, numerical methods,

finite-volume method.

CpaBHHUTeJBbHBIH aHAJU3 METOAMK pacyeTra MoTepsh Jerkux ppakuuii yriieBogopoaos

M3 pe3epByapoB XpaHeHUs

E. U 3opsa, U. B. Opexosa, A. C. Yepezosa

PI'Y nvedtu u raza um. 1. M. I'yOkuHa,

E-mail: zorya.ru@gmail.com

B cmamwe nposedeno conocmasnenue poccuiickoti u 3apy0excrol Memooux yuema nomepsb He@menpooyKkmos
8CIe0CmBUe «(MATBIX OLIXAHUUY U3 6EPIMUKATbHBIX CIATIbHBIX pe3epayapos. Paccmompena memooura uz cmandapmos
Amepuxarnckoeo uncmumyma Hegpmu AP42, npumensemas 0as yuema nomeps Hegpmenpooykmos 6 CLLA, u
memoouka, paspabomannas H. H. Koncmanmunogvim. Tlonyuennvie 3nauenus cpasHu8aromcs ¢ 0etucmeyiowumu Ha
ce200uAWHUL OeHb 8 Poccuu nopmamu ecmecmeennotl yoviiu Hegpmenpodykmos npu xpanenuu. Taxoice
paccmMampugaemcs npUMeHeHue IMux MemoouK K KOHKpemMHOMY XPAHUMOMY HemenpooyKmy & pezepeyape 6

meuenue 00H020 Mecsaya.



KioueBble c10Ba: IoTepu HEPTEIPOTYKTOB OT UCMIAPCHUS, MAJIbIC JIBIXaHUs, €CTECTBCHHAS YOBLIb
He(TENPOTYKTOB, METOJUKHM PacUeThl MOTEPH HePTEMPOAYKTa OT UCTIAPEHHSI U3 Pe3epByapa BEPTHKAIHLHOTO

CTaJIBHOTO.

E. l. Zorya, I. V. Orekhova, A. S. Cherezova

Gubkin Russian State Oil and Gas University

The Comparative Analysis of Method of Calculation of Losses of Easy Fractions

of Hydrocarbons from Storage Tanks

In article comparison of the Russian and foreign techniques of the accounting of losses of oil products owing to
*“small breathings™ from vertical steel tanks is carried out. The technique from standards of the American Petroleum
Institute AP42 applied to the accounting of losses of oil products in the USA and the technique developed by N. N
Konstantinovy is considered. The received values are compared to the norms of natural losses of oil products
operating today in the Russian Federation in case of storage. Also application of these techniques to specific storable
oil product in the tank within one month is considered.

Key words: losses of oil products from evaporation, small breath, natural losses of oil products, techniques

calculations of loss of oil product from evaporation from the tank of vertical steel.

Ob6eccepuBaHHUe THAKEJIOT0 HEPTAHOTO CHIPbS OKHUCIUTENLHBIM KATAJIUTHYECKHUM TEPMOJIN30M

C. E. Ulynaka, C. A. Cunuyun

Poccuiickuil xumuko-TexHonorunueckut yausepcuteT uM. J1. 1. Menpeneesa,

E-mail: ofrolovik@rambler.ru

Coenan 0630p memo0oog obeccepusanus Hehmu U OYEHKA UX NPUMEHUMOCIU OJisL CEPOOYUCTNKU MSAIHCEN020
Hegpmanoeo coipvsi (THC), paccmompenst maxue cnocoowl, Kaxk 2udpooecyibdypuzayus, IKCmMpaKyuoHHAs.
€epoouUCKa, OKUCTUmMeNbHOe 0beccepuganue u opyaue. Jluwb HemHozue U3 Memoo08 NPUMEeHUMbL U/ U1
aghpexmuenuvt dnst cepoounucmxu THC u3-3a 601bUie20 NO CPAGHEHUIO € IeKUMU HeDMAMU COOEPAHCAHUS Cepbl,
BbICOKOU B3KOCMU, BbICOKOU MeMNepamypvl KUNEHUs. U MEPMUUECKoll CIotuKocmu coeounenuti cepvl. Haunyuuue
pe3yrvmamul 0OHapyAICcU8aem 0ecyrb@ypusayus maxiceio Hegpmu OKUcieHuem ¢ nOCIeOVIOWUM MepMULecKum
paznodicenuem OKUCIEHHOU maxcenol Heghmu uiu obeccepusanie 2uopoouUcmKol nocie oxucienus. Mccredosan
npoyecc HeUOKoPazHo2o OKUCIEHUSL He(hMAHO20 CbIPbSL C YEAbI0 CHUNCEHUSL COOEPAHCANUS CEPbl U YMEHbUICHUS
8A3KOCMU KOMETbHBIX MONIUG 8 NPUCYIMCMEUU KODATbIMMAP2AHYe8020 KAMaau3amopa KUciopooom 030yXxd.
Hccneoosanue nposoounu 6 bapbomasichom peakmope nepuoouteckoo oelicmsus. B pezyiomame ss3xocmo
Kamanuzama 603pocid, Ymo 2080pUm 0 HPoYeccax OKUCIUMENbHOU NOAUMEPUAYUL U NPUMEHUMOCHIU Memood OJis
nomyuenust KoKcd.

KiioueBble ¢10Ba: TEPMOIIU3, TSHKEIOE HEPTIHOE ChIPhE, OKUCIUTEIBHBIN TEPMOJIN3, )KUAKO(Da3HOE OKHUCIICHHE,

K0OabT, Maprasell, cepa, BA3KOCTh.

S. E. Shulyaka, S. A. Sinitcin
Dmitry Mendeleev University of Chemical Technology of Russia

Heavy Oil Desulfurization by Catalytic Thermolysis



The review of methods for heavy oil desulfurization and the assessment of applicability were made. The
desulfurization methods include hydrodesulfurization, extractive desulfurization, oxidative desulfurization and others.
Few of these methods are applicable and / or effective for desulfurization of heavy oil stock due to the higher sulfur
content, than light oils have, high viscosity, high boiling point, refractory nature of the sulfur compounds.
Autoxidation followed by thermal decomposition of the oxidized heavy oil detects the best results. The process of
aerobic liquid-phase oxidation and catalytic thermolysis of heavy oil, catalyzed by cobalt stearate and manganese
stearate was investigated. The investigation of kinetics was carried out in a batch reactor. As a result, the viscosity of
the oil increased, indicating oxidative polymerization processes and the applicability of the method to produce coke.

Key words: heavy oil stock, liquid phase oxidation, cobalt, manganese, hydrodesulfurization, sulfur, viscosity.

Yray06JjeHHbl cepBMC MAIIMH HETPAAMIMOHHBIMHU IPpHeMaMH

A. B. J[ynaes

®enepanbHbIA HAy4YHBIN arpOMHKEHEpHBIN LieHTp BUM,

E-mail: dunaev135@mail.ru

B cmamwe 0606wen 10-nemnuii onvim KOMIIEKCHO20 YenyONeHHO20 cepeuca asmompakmopHuIX ouseel ¢
KoHmponem ux macen. Iloxasano, umo noxasamenu macen 0arom 603MOHCHOCHb ONPEOEAMb MECHO HeUCNPAGHOCMU,
HA3HAYAMb Mepbl N0 NPEOOMEPAUEHUIO YCKOPEHHO20, ABAPULIHO20 USHAWUBAHUS A2pe2amos, NPedomsepalyams
npescoespeMenHyIO U 3an030a1y10 CMEHY MACIA, CYUWeCmEEeHHO NOBLICUMb Pecypc Ouseell ¢ 8blCOKOU MeXHUKO-
IKOHOMUUECKOU, IPPEKMUBHOCNBIO KOMNIEKCHO20 XUMMOMOA02UYECKO20 U CHEKIMPATbHO20 AHAIU3A MACEIL.
OCHOBHBIM 5MANOM Y2IYONIEeHHO20 CEPBUCA ABNIACMCS YCMPAHEHUe HeUCNPAGHOCIell azpe2amos, d 0COOEHHO,
nosvluieHue ux pabomocnocoOHOCMuY U IKCHIYAMAYUOHHO20 Pecypca MpaouyuOHHLIMU U HeMPAOUYUOHHBIMU
npuemam.

KaroueBsble c10Ba: KOMIUIEKCHBIA CEPBUC, Macyo, KamnelbHas mpoba, MOIOIIHe CBOMCTRA, IIETI0YHOE YHCIIO,

3arpsA3HCHHOCTD, 06BOHH€HHOCTL, KOHIOCHTpAauu MCTAJJIOB, TpI/I6OT6XHI/I‘ICCKI/Iﬁ COCTaB.

A.V. Dunaev

FSBSI “FNAC VIM”

In-Depth Service Machines in Terms of Their Oils

The article summarizes 10 years of experience in comprehensive in-depth service automotive diesel engines to control
their oils. It is shown that the properties of oils make it possible to determine the location of the fault, assign measures
to prevent accelerated wear of the emergency units, to prevent accelerated or delayed an oil change, to significantly
increase the resource of diesel engines with high technical-economic efficiency of work of the laboratory complex
hematological and spectral analysis of oils.

Key words: full service, oil, drip test, detergency, base number, pollution, water content, concentration of metals.



KoMmnbloTepHble TpeHaKepbl M HOBbIE BbI30BbI IPOMBIIILJICHHOH 0€3011aCHOCTH

B. M. Jlozopyes

AO «Xouesenny,

E-mail: Victor.Dozortsev @ honeywell.com

Ananusupyemcs npobiema npaxmuuecko2o CHUNCeHUs: mpedo8anull K KOMNbIOMePHOMY MPEHUNSY ONepamopos,
6e0yujas K OGbIUEHUIO NPOU3BOOCHEEHHbIX PUCKOS8 HA (hOoHe pOCMA asapuiiHoOCmu 8 Heghme2az08oti Ompaciu.
Onucvleaiomes a1yquiie Mupogsie npaKmuki, MaKkCUMUUpyiowue 6Kia0 KOMNbIOmMepHo20 mpeHuHea 6 obecnedeHue
npomvlunienHol 6ezonacnocmu. OQOCyxHcoaromes npaKxmuyeckue wazu, HanpagieHHvle Ha NPeoooieHUe CAONCUBUUUXCS
He2amueHblX MEeHOEeHYULl 8 UCHOIb308AHUU MPEHANCEPOB.

KiroueBble c10Ba: KOMIBIOTEPHBIN TPEHUHT, KOMIIBIOTEPHBIN TPEHaXKEP, IPOMBIIIICHHAS! 0€3011aCHOCTb,
KOHCOJIbHBIE H TIOJIEBBIE OMEPAaTOPHI, MOJIENIb TEXHOJIOTUYECKOTO Ipolecca, HHTepdeiic oneparopa, Jydiine

MPaKTUKH.

V. M. Dozortsev

JSC Honeywell, Moscow

Computer-Based Simulators and New Challenges in Industrial SafetyPractical lowering of requirements for
operator computer-based training is analyzed, leading to an increase in production risks against the risen accidents
in the oil and gas industry. The best world practices that maximize the contribution of computer-based training to
industrial safety are described. Practical steps aimed at overcoming the negative trends in the simulators’ use are
discussed.

Key words: computer-based training, computer-based simulator, industrial safety, console and field operators,

technological process models, operator interface, best practices.

HN3y4yeHue IKCIIYyaTANMOHHBIX XapAKTEPUCTHK CHHTETHYECKOT0 COPOUPYIOLIEro MaTepHuaJia

IJIS1 JIOKAJIM3AUU M JIMKBUIAINY HeQTIHBIX 3arpsi3HeHM il

O. A. Kynukosa, E. A. Masnosa

PI'Y ne¢pmu u eaza um. U.M. I'vorxuna,

E-mail: mazlovaea@gmail.com

Ipoyeccwi 000bIYU, MPAHCNOPMUPOBKY U NEPEPAbOMKYU Hedhmu U HehmMenpoOYKmMOo8 CEA3aHbl C PUCKAMU ABAPUTIHIX

pPasnu6oe u ymeuex. /[ n0KAIU3AUUU U IUKSUOAYUYU MAKUX PA3TUB08 UCTIONb3VIOM PA3IUYHbLE MeMOObl, 8b100p
KOMOPbIX 3A8UCUTN OM 2e02paghuu, KIuMama paioHa 3a2pasHeHus], Macumaba pasnuéa u 00CMynHOCMU MeXHU4eCKUx
cpedcme u Heobxooumvlx mamepuanos. Hauborvuee pacnpocmpanenue 015 10Kau3ayuu pasiuéos Ha 00HbLe
nosepxHocmu umerom 6oHosbie 3azpaxcoerus. B pabome ucciedosansvl IKCNIYAMAayUOHHO-MEXHUYeCcKue
XapakxmepucmuKu Ho8020 HemKaHo020 cunmemuyecko2o 6ornogoz2o mamepuaira COCUCTEM, nposedenst ucnvimanus

VNAK0B0UHbIX DOHOB8bIX MKaHel. Paccmompensl cnocobbl ymunuzayuu CUHRmMemu4eckozo copoupyouie2o mamepuaia
¢ yuemom mpebo8anull IK0N02UYECKOU 6e30NACHOCU

KioueBble ciioBa: pa3nuB HeQTH, JIMKBUAALMS pa3nrBa He)TH, IPEeAyNpekICHIE Pa3IuBOB, OOHBI, OOHOBEIE

MaTepHabl, 00HOBBIC 3arpakICHUs, COPOUPYIOMNN OOH, SKOJIOTHIECKas 0€30IMaCHOCTh, YTHIN3AITHS.



O. A. Kulikova, E. A. Mazlova

Gubkin Russian State Oil and Gas University

Study of Performance Characteristics of Synthetic Sorbent Material

for Oil Contamination, Containment and Liquidation

Oil production, transportation and processing are associated with accidental oil and oil products spills.
Contamination area geography, climate, spill extention and technical facilities and necessary materials availability
determine the method of oil spill containment and liquidation. The most exploited technology for water spills is
containment booms. The investigation of operational and technical characteristics of the new synthetic oil-spill boom
material COSYSTEM and bagging fabrics was conducted. Synthetic sorbent material utilization methods taking into
account the requirements of ecological safety are considered.

Key words: oil spill, oil spill response, prevention of spill incidents, containment boom, oil-spill booms,

sorbent boom, ecological safety, utilization.
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