[maeHeIM pegakTop
6. M. TYMAHAH — n.1.H., npoo.

Hay4Ho-peaakumoHHbIM coseT

A. ®. BUIIBOAHOB — a.1.H., npod.
A M. TPMUEHKO — a.1.H., npod.
A. H. AIMUTPUEBCKM — a.r-m.H.,
npod.

O. H. KYJINLL - g.7.H., npod.
A JLTATIMAYC — g.x.H., npod.
JIMTO IOM — npod. (Kutaii)

H. A. MAXYTOB - g.1.H., npod.
b. M. TOHKOHOTOB — g.x.H., npod.
K. TPABEP — npod. (PpaHuus)

B. A. XABKMH — p.1.H., npod.

M. LEXAHOBCKA — g.7.H., npod.
(MonbLwa)

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. MAKHUTOV - 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)

XypHan nzpnaertcs B Poccuiickom
roCyAapCTBEHHOM YHUBEPCUTETE
HedTH 1 rasa um. U. M. lybkuHa

TEXHOJIOTUM
HEDTU I TA3A

HAYYHO-T€XHONOrMYECKUM XypPHAanN
Ne4(3 2021

DOI: 10.32935/1815-2600-2021-135-4

COOEPXAHMWUE

AHAJIUTUYECKUN OB3OP
A. B. Kyues

OnbIT KA3BAXCTAHA NO BOMPOCAM CBOPA U PETEHEPALIMU
OTPABOTAHHbBIX CMA3OYHbBIX MATEPHAJIOB ......ccoooviviiiicienenenens 3

MCCJNIEQOBAHUA

B. A. 3asopotHeiit, M. B. NMogkosbiposa

MCNOJIb3BOBAHUE CJIOXHOTO 3DUPA
KAPEOHOBOWM KUCJIOTbI B KAYECTBE KOMIMOHEHTA
CMA3OUYHBIX MATEPUATIOB ........ccoviiiiiiiiieririrercteeecnresnenenenenes 7

H. C. benunckas, . A. Abanaceesa, B. B. Buikoea, M. C. Kocrensb

MCCNEQOBAHUE 3AKOHOMEPHOCTEM
M1 PA3PABOTKA MOJEJSIM NMPOLIECCA TMOPOKPEKMHIA
BAKYYMHOTO TABOMII ..o ee e eeeeeeseeen 10

M. X. Acagos, P. H. Mammagos, P.T. Araes

BOMPOCHI TEXHOJTOTMYECKOM ONTUMMIALINMMA
LIEEHTPAJIA3OBAHHOTO CKUTAHUA MOMYTHOTO
YMEBOOOPOOHOIO TA3A C UCTOYHMKOB

C PA3NIMYHBIMM KOHLEEHTPALIMAMU METAHA.......c.coriiiinnee 16

E. B. lopyHora, M. H. Tpuwmuna, M. P. Mateees,
B. A. Bunokypos, A. E. Kucenésa

BJIMAHNE AOCOPBLMM MOBEPXHOCTHO-AKTUBHbIX BELLIECTB
HA CKOPOCTb PACTBOPEHMA KAPBQHATHOI;I NnoPOBbI
B MPOLECCE PEAKLIMM C CONMIHOM KUCJTOTOM...........cocevvevennenn. 20




M. b. Bytopwu, 0. b. Oanunoe, B. C. BobpuH

BbIEOP KOPPO3MOHHOCTOMKMX KOHCTPYKLMOHHbIX
MATEPMANOB OJ19 ObOPYOOBAHMA NONYYEHMA
KAYCTUHECKOM COMBI......ooverrvererraeeseissesesiessssssssssssssssssssssssssnssns 24

PA3PABOTKA U SKCIJTYATALIUA
MECTOPOXXAEHUU HEDPTU U TA3A

C.T. 3akeHos, A. A. Epmekos, J1. K. Hypwaxanoga, L. AigxaHosa

BOMPOChI CXOOAMMOCTU TMOPOAMHAMMYECKMX MOLOENEM
CUCTEM NOIAEPKAHMS NIACTOBOTO OABIEHUS.......coneeee.. 32

b. 3. Kasbimos, K. K. Hacuposa

MNPHUBIIMXXEHHAS METOOUKA PACHETA M3MEHEHMA OABJTEHNA
B HEPABHOBECHO-AE®OPMUPYEMOM MJIACTE
B CJTYHAE TEHEHM4A PEAJIbHOTIO FTA3A K CKBAXMHE ..................... 36

aKonorums

B. 3. A6gpaxumos, E. C. Abgpaxmmosa

MCMOJIb3OBAHME HEPTAHOTO LLJTAMA
B MPOMI3BOACTBE JIETKOBECHOIO KUPITMYA ... 40

OBOPYJOBAHUE

A. b. Tonoeanuukos, H. A. MNpoxopeHko
MOLENMNPOBAHME CTPYKTYPbl MOTOKOB

B HACAJOYHOWM PEKTUDUKALUMOHHOM KOJSTOHHE
MO MPOPUITIO CKOPOCTU MAPOBOM DA3bI ... 46

TPAHCMOPT HE®PTU UTA3A

A. K. Hukonaes, H. A. 3apunoeaq, B. B. MNweHuH

MOBbILLUEHUNE 2P DPEKTUBHOCTHU SKCNNYATALNU
CUCTEM HAO3EMHbIX HEPTENPOBO OB,
OBOPYOOBAHHbIX 2JIEKTPOOBOIPEBOM ........ccevererrerircrercnnnene 50

P. 1. Mupcasnoea, M. ®. Kantemupos

CPABHEHME N30J19UMN HA OCHOBE 3KCTPYOUPOBAHHOTO
NONMUSTUNIEHA U SMOKCUOHBIX MOKPBITUM TPYE............cc.ee... 56

U. P. T[a6ppawmroe, . B. Epmonaes

OPFAHU3ALINS 3ATMPABKK TOPIOYMM BO3AYLLUHbIX CYOB
CUCTEMOM LIEHTPANTMU3OBAHHOMWM 3AMPABKU TOMJIMBOM........ 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:

119991, ICN-1, Mocksa, B-296,
Jlenmnckuit npocn., 65. PTY Hedti v rasa
um. U. M. Ty6kuHa
Ten./dake: (499) 507-80-45
e-mail: tng98@list.ru

Uutepner: http:/ /www.nitu.ru

Mpu nepeneyartke nobbIX
MAaTepManoB cCblIKA HA XYPHAN
«TexHonorun HedTU U rasa» obssatensHa

Ne4(*9 2021

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




OmnbiT Kazaxcrana no BonpocaM c6opa v pereHepanuv 0TPaG0TAHHBIX CMa304YHbIX MATEPHAJIOB

A. B. Kyues

TOO «HILL Corporation»

Aleksei.kutsev@hillcorp.kz

IIpobnema no cHudiceHUIo 6peOH020 8030eliCMEUs. OMPAOOMAHHBIX MACE]l HA OKPYHCAIOUWYIO cpeody

U Ux 00e38peHcUBANHUI0 0OCYIHCOAEMCSL HA CAMOM BbICOKOM YPOGHE Yice MHO20 Jilem. B kaxcoou cmpane eonpoc

no 00e36pedCUBAHUI0 OMPAOOMAHHBIX MACEN peuaemcs No-ceoemy: nymem nepepadoomxu, Ymuiu3ayuu uiu
pecenepayuu. B cmamve paccmompen 0630p peinka Kasaxcmana no ompabomannblm cMa3souHblM MAMEPUaNam u
nymos, N0 KOMOPOMY PA36UEAEMCS MO HANPAGIECHUE.

KioueBrble cioBa: oTpaboTaHHOE MAacCio, pereHepanusi, 00e3BpeKUBaHNE OTXO/I0B,

0a30BbIE Macia, CMa30YHbIE MAaTEPHAIIBI.
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A. V. Kutsev

«HILL Corporation» LLC

Experience Of Kazahstan in the Collection and Regeneration of Waste Qils

The problem of reducing the harmful effects of waste oils on the entire environment and their neutralization

has been discussed at the highest level for many years. In each country, the issue of disposal of waste oils is resolved
in its own way: by processing, disposal or regeneration. The article considers an overview of the Kazakhstan market
for waste oils and the way along which this direction is developing.

Key words: waste oil, regeneration, waste disposal, base oils, lubricants.

Hcnonbn3oBanue c10:KHOT0 3¢upa KapOOHOBOH KMCIOTHI

B KauecTBe KOMIIOHEHTA CMa30YHbIX MATEPHAJIOB

B. A. 3aBopotusiii, U. B. IlogkoBeipoBa

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

zavorviktor@gmail.com

B pabome paccmompeno npumenenue Crox#CHbIX 3PUPo8 OUKAPOOHOBBIX KUCIOM 8 KAYecnee KOMNOHEHMO8
CMA30YHBIX Mamepuanos. M3yyeno erusaHue Cmpoenus MOIeKyibl Ha C8OUCNEA CIOHCHOIPUPHBIX KOMNOIUYUL U
npomexanue peaxyuu smepuguxayuu. Paccmompenst meopemuueckue 0CHO8bI NOTYUEHUS CTLOHCHBIX IPUPO8, CUHME3
COMNHCHO20 IPUPA KANPOHOBOU KUCIOMbL U OYMUTLOUSIUKOJISL U OMPANCEHO BNIUAHUE MEMNepamypbl Ha Npoyecc
smepugpuxayuu. [lpucomosnensvt 00pazybl NOIYCUHMEMULECKO20 MACA, COCMOAWE20 U3 MUHEPATbHO20 MACAA U
C0HCHO20 Ihupa paziuyHvix KonyeHmpayuii. Onpeodenensl 853K0CHb, NIOMHOCHb, PACCUHUMAH UHOEKC 8A3KOCHU
ucciedyemuix 00paszyos. Beibpano macio ¢ onmumanbHoU KOHYEHMpayuell CJI0HCHO20 dPupa, umMerouezo 6biCOKUL
UHOEKC BA3KOCHIU.

KuroueBble cjioBa: cIoXHBIE (PUPHI TUKapOOHOBHIX KUCIIOT, T00aBKH K CMa30YHBIM MaTeprajaM, Macia,
KaIpoOHOBAas KUCIIOTA, OY THIIIUTIINKOIb, POLIECC dTepU(PHUKAIINN, HHIIEKC BI3KOCTH.
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V. A. Zavorotny, I. V. Podkovyrova

Gubkin Russian State University of Oil and Gas

shuvalov_sa@mail.ru

Use of Carboxylic Acid Ester as Lubricant Component

This paper discusses the use of esters of dicarboxylic acids as components of lubricants. Influence of molecular
structure on the properties of ester compositions and the course of the esterification reaction. The theoretical
foundations for the production of esters, the synthesis of the ester of caproic acid and butyldiglycol are considered,
and the effect of temperature on the esterification process is reflected. Samples of a semi-synthetic oil were prepared,
consisting of mineral oil and an ester of various concentrations. The viscosity and density were determined,

the viscosity index of the samples under study was calculated. An oil with an optimal concentration of an ester

and a high viscosity index was selected.

Key words: esters of dicarboxylic acids, additives to lubricants, oils, caproic acid, butyldiglycol,

esterification process, viscosity index.

HccienoBanue 3aKOHOMEPHOCTEN M pa3padoTKa Moj1eJIU NMPolecca riIPOKPEKNHIa BAKYYMHOT0 ra30iist
H. C. benmuuckas, . A. Adanacresa, B. B. beikosa, M. C. Koctenb

HanmonanpHeiil uccnenoBaTenbckuii TOMCKUNM MOTUTEXHUYECKUN YHUBEPCUTET

belinskaya@tpu.ru

B pabome nposedeno uccredosanue 3axonomepHocmeri npoyecca euOPOKPEeKUHea 8aKyyMHO20 2A30UIA:
6blAB/IEHbl KlloYesble KOMNOHREHRMmbl peaeupyioweﬁ cmecu u Knrouesble peadKyuu, mepMO()uHamuquKue
3AKOHOMEPHOCU, 6IUAHUE MEXHOI02UYECKUX NAPAMEMPO8 HA NPEeBPAUIEHUS KTIOYEBbIX KOMNOHEHMO8
peaxyuonnol cmecu. Paspabomana modenv npoyecca.

KumioueBble cjioBa: THAPOKPEKUHT, BAKYYMHBIN T'a30iIb, MaTEMaTHIECKasT MOJICTT.

DOI: 10.32935/1815-2600-2021-135-4-10-15

N. S. Belinskaya, D. A. Afanaseva, V. V.Bykova, M. S. Kosten

National Research Tomsk Polytechnic University

Studying the Regularities and Development of a Model

of the Vacuum Gas Oil Hydrocracking Process

In this work, the regularities of the vacuum gasoil hydrocracking process were studied, which include:
determination of the key components of the reacting mixture and key reactions, studying the thermodynamic
regularities, identification of the regularities of the influence of technological parameters on the transformation
of the key reacting components. The model of the process was developed.

Key words: hydrocracking, vacuum gasoil, mathematical model.



Bonpochl TeXHOJIOTHYeCKOH ONTUMHM3AINN HEeHTPATN30BAHHOI0 CCKMT'AHUS MOy THOTO

YIJ1€BOIOPOAHOIO Ia3a ¢ MCTOYHHMKOB C Pa3IMYHBIMH KOHUEHTPALUSIMHM MeTaHA

U. X. Acanos!, P. H. Mammanos?, @. I'. Araes’

'HanmonanbHoe a3pOKOCMHYECKOE areHTCTBO,

HWU MunucTepcTBa 000POHHOI IIPOMBIILIEHHOCTH, T. baky, Asep0aiimkxan

asadzade@rambler.ru

IIpeonooicen memoo mexnHoI02U4ecKou ONMUMUZAYUU YEHMPATUZ0BAHHO20 CHCUSAHUS NONYMHO20 Y2Ne8000POOH020
2a3a ¢ UCMOYHUKOG C PA3IUYHbIMU KOHYeHmpayuamu memana. Cocmasiena mexHoaio2u4eckas cxema
YEHMPANU308aHHO20 CIHCUSAHUSA Y2NeB000POOHO20 2A3A4 C UCOYHUKOS C PA3HOU KOHYEHMpayuel Memand.
Cocmasnena u pewiena ORMUMU3AYUOHHAS 3a0a4d, peuieHue KOmopou npu HEKOMOPOM OZPAHUYUMENLHOM YCI0GUU
NO360UN0 NOTYUUMb ONMUMATILHYIO 63AUMOCE:A3b MedHCOY KOHYEHMpayuel Memana 6 RONYMHOM 2a3e U CKOPOCMbIO
eempa. B pezynomame nposedennoii onmumuzayuu peKomMeH008aH ONMUMAIbHbILL NOPAOOK PYHKYUOHUPOBAHUS
COCMABNEHHOU MEXHON02UYECKOU CXeMbl YEHMPANUZ0BAHHO20 CHCUSAHUSL NONYIMHO20 2a3d.

KiueBble c1oBa: onTUMHU3a1Ms, IOMYTHBIH ra3, TEXHOJIOTWYECKas cxema, armocdepa.

DOI: 10.32935/1815-2600-2021-135-4-16-19

I. H. Asadov?, R. N. Mammadov?, F. G. Agayev!

!National Aerospace Agency, Azerbaijan,

ZResearch Institute of Ministry of Defence Industry, Baku, Azerbaijan

Questions on Technological Optimization of Centralized Flaring of Associated Hydrocarbon Gas from Sources
with Different Methane Concentration

The method of technological optimization of associated hydrocarbon gas centralized flaring from sources with
different methane concentration is suggested. The technological scheme of centralized flaring is composed. The
relevant optimization task is formulated and solved solution of which make it possible to obtain the optimum type
interrelation between methane concentration in associated gas and wind speed. As a result of carried out optimization
the optimum order for functioning of composed technological scheme of centralized flaring of associated gas is
recommended.

Key words: optimization, associated gas, technological scheme, atmosphere.

Bausinue aacopOouMu NOBEPXHOCTHO-AKTHUBHBIX BENIECTB HA CKOPOCTH PACTBOPEHUS KAPOOHATHOM MOPOABI

B Mpoliecce peakiuu ¢ COJSTHOH KUCT0TOH

E. B. Tonynosal, U. H. I'pummnal, M. P. Marsees?, B. A. Bunokypos?, A. E. Kucenépa?

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

I'pynmna komnanuii Norchem®/Hopkem

grishina.irina@lenta.ru

B npoyecce cozdanus scuoxkocmeii 01 unmencupurayuu Hegpmeomoauu HeoOX0OUMO Y4umvléams HeCKOIbKO
MexXHoL02U4ecKUx napamempos ux sggpexmugnocmu. OOHUM U3 KIHOUEBbIX (PaKMOPO8 mpedyembix XapaKmepucmur
COJIAHOU KUCTIOMbL SABNAEMC CHOCOOHOCHb NPUCAOOK, BXOOSUUX 8 PeYenmypy KUCIOMHO20 COCMABA, UHSUOUPOBAMb

Peaxkyuro aKkmueHo20 azenma ¢ KapOoHamuou nopooou. Jlannulil 3ghpexm 3amednerus HeodXo0um 05 Y8eruyeHus:



naoWaou 8030€UCmaUs KUCIOMbl Ha 00padbamvi8aemyio 30Hy nymem 00pa308anusi HAuboIbLUe20 KOIUYecmed KasepH
6 npocmpancmee Koiekmopa. Mzyuensvt s¢ghgpexmusHvle 003upo6KiU HEUOHO2EHHO20 NOBEPXHOCIHO-AKMUBHO20
sewecmea «llonunop MP4202» u e2o cnocobnocms K uHeUOUPOBAHUIO pearyuu Mooenu KapObOHamHoU nopooul

C COIAHOU KUCTIOMOU 6 €20 NPUCYIMCIEUH.

KiaroueBble ¢10Ba: KUCIOTHBIC 00pab0TKH, KapOOHATHAS [TOPOJIA,

COJITHad KUCJIOTAa, HCMOHOTCHHBIC MTOBEPXHOCTHO-AaKTUBHBIC BCIICCTBA.

DOI: 10.32935/1815-2600-2021-135-4-20-23

E. V. Godunova?, I. N. Grishina!, M. R. Matveev?, V. A. Vinokurov, A. E. Kiselyova®

! National University of Oil and Gas «Gubkin University»,

2 Norchem® Group of Companies

Influence of Surfactants Adsorption on the Rate of Carbonate Rock Dissolution

during Reaction with Hydrochloric Acid

Several process parameters of efficiency must be taken into account in the process of the creation of liquids

for enhanced oil recovery. One of the key factors of the required characteristics of hydrochloric acid is the ability
of the additives included in the acid composition to inhibit the reaction of the active agent with the carbonate rock.
This deceleration effect is necessary to increase the acid exposure area to the treated zone by forming the largest
number of cavities in the reservoir. The effective dosages of the nonionic surfactant «Polinor MP4202» and its ability
to inhibit the reaction of a carbonate rock model with hydrochloric acid in its presence have been studied.

Key words: acid treatments, carbonate rock, hydrochloric acid, nonionic surfactants.

Bb160p KOPPO3HOHHOCTOHKUX KOHCTPYKIMOHHBIX MATEPHAJIOB /IJIsl 000Py10BaHUS MOJIyYeHHsI
KAyCTHYECKOM CObI

I1. b. Byropunt, IO. b. Jlanunos?, B. C. bo6pun!

1000 «Xumnpomcrpoii», MockoBckas 061acTb,

2HanuoHanbHbIi TEXHUYECKUH YHUBEPCUTET XapbKOBCKMIT MOMTEXHMYECKUH HHCTUTYT, YKpanHa
butorin5860@uoel.uk

B cmamve paccmompena koppo3uonnas cmoiikocms 0meyecmeenHblX U 3apyOedcHbIX Mamepuanos, Kak 0CHOGHO20

Memainna, max u ceapuvix coeounenuil npu konyenmpayuu NaOH om 12% oo 99,5% u memnepamype om 115 oo
395°C. [{ns ucnolmanuii u3 uccie0yemo2o Mamepuand uszomasiusanucs oopasyvt pazmepom 20 B0 mm ¢
NONEPEeUHbIM CEAPHLIM UBAMU C O8YMSL NPOCEEPICHHBIMU OMBEPCMUAMU. WAUDOBATUCH U COOUPATUCH 8 KACCEMb C
HOMOWbIO cmepcheli U3 HuKenegoz2o cnaasa. llonyyensi cpagnumenvrvle Oanubie N0 KOPPO3SUOHHOMY COCMOAHUIO
KOHCMPYKYUOHHBIX MAMEPUANO8 NPU YNAPUBAHUU ITIEKIMPOIUMULECKUX WETIOKO8, NOTYUEHHBIX OUAPPACMEHHBIM
INEKMPOAUZOM U INEKMPOTUZOM C UCNONBLIOBAHUEM PMYMHO20 Kamood. OyeHeHa dI1eKmpoxumMudeckas
2emepo2eHHOCb CBAPHBIX coeounenutll cniaeoe 33 u 201, useomosasemuvix upmoui «Kpynn BIIM».

IIposedennvle uccredoganus KOppo3uoHHou cmouxocmu cninaeog 201 u 33 6 ycnosusx ynapuganus NaOH,
NOMYUEHHO20 PIYMHBIM DNEKMPOIUZOM, NOOMBEPOUNYU 8bICOKVIO KOPPOZUOHHYIO CIMOUKOCIb HUKeNego2o cnaasa 201
HA OCHOBHBIX CIMAOUAX KOHYESHMPUPOBanus wenodu. Pezyismamol uccnedosanus Mozym ucnons308amucs

6 Kauecmee peKomeHOayul npu paspabomxe KOHCMPYKYUOHHBIX MAMEPUATOS.



KuroueBble cjioBa: KOPPO3HOHHASI CTOMKOCTD, CILIAB, KAyCTHK, IIEI0Yb, JICKTPOJIH3.
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P. B. Butorin, Yu. B. Danylov, V. S. Bobrin*

L LLC “Himpromstroi”,

2 National Technical University Kharkiv Polytechnic Institute, Ukraine

Selection of Corrosion Resistant Construction Materials for Caustic Soda Production Equipment

The article considers the corrosion resistance of domestic and foreign materials, both the base metal and welded
joints in the media of concentration of electrolytic alkalis in the range of NaOH concentrations from 12% to 99.5%
and temperatures from 115 to 395°C. For testing, specimens of 20[_BO mm in size with transverse welds with two
drilled holes were made from the material under study. polished and assembled into cassettes using nickel alloy rods.
For the first time, comparative data on the corrosion state of structural materials during evaporation of electrolytic
slits obtained by diaphragm electrolysis and electrolysis using a mercury cathode were obtained. The results of
corrosion studies are quite well corrected with the experience of operating nickel pipes at the first stage of alkali
concentration. The electrochemical heterogeneity of welded joints of alloys 33 and 201 was evaluated. The conducted
studies of the corrosion resistance of alloys 201 and 33 under conditions of evaporation of NaOH obtained by
mercury electrolysis confirmed the high corrosion resistance of nickel alloy 201 at the main stages of alkali
concentration. The research results can be used as recommendations for the development of structural materials.

Key words: corrosion resistance, alloy, caustic, alkali, electrolysis.

Bomnpochbl cXxonuMoCTH THAPOAMHAMUYECKUX MO/IeJIel CHCTeM MOAIePKAHMS IACTOBOTO JaBJIEHHUS
C. T. 3akenos!, A. A. Epmexos?, JI. K. Hypruaxanosal, I11. Aiimxanosa?

'Kacnuiickuii roCy1apCTBEHHBIN YHUBEPCUTET TEXHOIOTUU U MHKMHUpHHTa nMeru 111, Ecenosa,
2@umnan TOO «KMI" Unxunupunr» «KasaunumyHaiiras», Kazaxcran

senbek@rambler.ru

B cmamuve paccmompenst npobaemvl KoppeKmHOCMU 8800a UCXOObIX OAHHBIX, CXOOUMOCMU
2UOPOOUHAMUYECKUX MOoOeell N0 pe3yIbmamam paciema 2u0pasIULeckux XapaxKmepucmux Ha3emHoul
mpyoonpoeoOHOU cemu CUCmeMbl NOOOEPHCAHUS NIACMOB8020 OABNEHUS C UCHOIb30BAHUECM
aA8MOMAMUIUPOBAHHOS0 PACYEMHO20 NPOSPAMMHO20 KOMNLEKCA.

KioueBrble c1oBa: MECTOPOXKICHUE, pa3paboTKa, IPOrpaMMHBII KOMILJIEKC,

THAPABINYECKAs MOJIEIb, TTOIIEPKaHNe TIIACTOBOTO JaBJICHIS.

DOI: 10.32935/1815-2600-2021-135-4-32-35

S. T. Zakenov!, A. A. Yermekov?, L. K. Nurshakhanoval, Sh. Aijanova?
1 Caspian State University of Technology and Engineering named after Sh. Esenov,
2The branch of LLP «<KMG Engineering» «Kaznipimunaygas» Aktau, Kazakhstan

Convergence Issues of Hydrodynamic Models of Reservoir Pressure Maintenance Systems



The article presents the problems of correctness of input of initial data, convergence of hydrodynamic models based
on the results of calculating the hydraulic characteristics of the ground pipeline network of the reservoir pressure
maintenance system using an automated calculation software package.

Key words: field, development, software package, hydraulic model, reservoir pressure maintenance.

IpudanxenHass MeTOANKA pacyeTa H3MEHEHNs 1aBJIeHUs] B HEPaBHOBECHO-1e(opMUpyeMOM IIacTe

B CJIy4ae TeUYCHHUs PealbHOI0 ra3a K CKBaKHHe

b. 3. Ka3evmos, K. K. Hacuposa

WurctutyT HedTH 1 raza HanmonansHOH akaneMun Hayk AzepOaiimkana

bunyadkazymov1969@gmail.com

IIpeonooicena memo-ouxa onpeoenenus pacnpedeneHus niacmo-6020 0a6-ieHus 60 6pe-MeHu

8 HEepABHOBECHO-0eOPpMUPYEMOM 2A3080M NIACME 8 CLyHaAe MEUEHUs PEalbHO20 2a3a K CKEANCUHE

npU pasiudHbIX MeX-HO-102UHECKUX YCA0BUAX IKCNIYaAMayu CKEANCUHBL C YUEemOM PealbHbIX CE0UCTE 2a3a

U niacma-KoJ1eKmopa.

KarwueBble cioBa: ra3oBblii U1acT, Aedopmanus, IacToBoe JaBjieHHE, 1eOUT, TIOPUCTOCTh, IPOHULIAEMOCTb.
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B. Z. Kazymov, K. K. Nasirova

Institute of Oil and Gas of Azerbaijan National Academy of Sciences

Approximate Method for Calculating the Pressure Change in a Nonequilibrium-Deformable Reservoir in the
Case of Real Gas Flow to the Well

A method is proposed for determining the distribution of reservoir pressure over time in a nonequilibrium-deformable
gas reservoir in the case of real gas flow to the well under different technological conditions of well operation,

taking into account the real properties of the gas and the reservoir.

Key words: gas reservoir, deformation, reservoir pressure, flow rate, porosity, permeability.

Hcnoab3oBaHue HeGTSIHOrO MIIaMa B IPOM3BO/ICTBE JIETKOBECHOT0 KMPIHUYa

B. 3. A6apaxumos?, E. C. AGnpaxumoBa?

1Camapckuii rocy1apcTBEHHBIN SKOHOMHYECKUH YHUBEPCHUTET,

2Camapckuii yauepcuteT (HalmoHaIbHEIN HCCIEI0BATENLCKUN YHUBEPCUTET

M. akaf. C. I1. Koponéna)

3375892@mail.ru

Dphexmuenan ymunuzayuss MHO2OMOHHANCHBIX HEPMAHBIX UWLLAMOB — OOHA U3 AKIMYATIbHBIX IKOIO2UYECKUX NPOOIeM.
Tockonvky 6 Hacmosuee 8pems NPUPOOHbBLE CbIPbeEBble PECyPChbl UCTHOWEHDL, HEOOX00UMO 8081eKAMb

6 NPOU3B00CMBEHHBLIL 000POM HehmsAHbIe WAAMYL O/ U320MOBTIeHUs 1e2K08eCHo20 Kupnuya. [Ipu smom
UCKTIIOYAOMCS 3aMpamsl Ha 2e011020pA38e00YHble pAbOMbl, CMPOUMENbCMBO U IKCIIYAMAYUIO KAPbepos,
0C8000AHCOAIOMCS 3HAUUMENbHBLE 3eMEIbHbLE YUACHKU OM 8030€liCMEUS He2AMUBHBIX AHMPONOSEHHBIX (PaKmopos.

Omx00vl om HehmedoOvIUU C NOBLIUEHHBIM COOEPAHCAHUEM MENTOMBOPHOU CROCOOHOCTU Yeneco0OPa3HO



UCNOb306aMb HE MOJIbKO 6 Kayecnmee omowumels, HO U 6 Kauecmee 6blecoparoujux 000460k 0114 npou360()cm66
menjiou3oNAYUOHHbLX Mamepualax, K Yucity Komopvlix OmHocumcs J1e2KOBECHbllL Kupnudu. HOflyll@H J1Ie2KOBeCHbIl
Kupnudu, KOW!OpblZZ OmHocumcs K Kiaccy b ¢ evicokumu gbu3uKO—MexaHuquKuMu nokasameiAmu.

KuioueBble cjioBa: JETKOIUIABKAs TIIMHA, HEPTSHOW MITaM, JIETKOBECHBIA KUPITAY, TEXHUICCKUE TTOKA3aTEIIH.
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V. Z. Abdrakhimov?, E. S. Abdrakhimova?

1Samara state economic University,

2Samara University (National Research University named after S. P. Korolev)

Using Oil Sludge in the Production of Lightweight Bricks

Efficient utilization of multi-tonnage oil sludge is one of the most pressing environmental problems. Since natural raw
materials are currently depleted, it is necessary to involve oil sludge in the production turnover for the production of
lightweight bricks. At the same time, the costs of geological exploration, construction and operation of quarries are
excluded, and significant land plots are exempt from the impact of negative anthropogenic factors. Waste from oil
production with an increased content of calorific value is advisable to use not only as a thinning agent, but also

as burn-out additives for the production of thermal insulation materials, which include lightweight bricks.

A lightweight brick, which belongs to class B with high physical and mechanical properties, was obtained.

Key words: low-melting clay, oil sludge, lightweight brick, technical indicators.

MogaeanpoBaHue CTPYKTYPbI IOTOKOB B HACAI0YHOH PeKTUGUKALMOHHON KOJIOHHE

10 NPo(G U0 CKOPOCTH NAPOBOI (Pa3bl

A. b. 'onoanuukos, H. A. IIpoxopenko

Bonrorpaackuii rocyjapcTBeHHbIA TEXHUYECKUM YHUBEPCUTET

natasha292009@yandex.ru

Paspaboman ancopumm pacuema 0CHOBHBIX NAPAMEMPOE CIMPYKIMYPbL NOMOKO8 NO RPOPDUIIO CKOPOCIU KUnsuyell
AHCUOKOU (a3l 6 HACAOOUHOU PEKMUDUKAYUOHHOU KOJIOHHE. OUDDEPEHYUATLHOU U UHMESPATbHOU QYHKYUL OMKIUKA
u oucnepcuu be3 onpeoeneHus KpUsblx OMKIUKA UHOUKAMOPHLIM Memooom. [Ipusodumces npumep pacuema
BbIUEHA3BAHHBIX NAPAMEMPOS U MOOEIUPOBAHUS O MUNOBLIM U KOMOUHUPOBAHHBIM MOOENAM: A4eeuHOll,
ooHonapamempuieckou Oup@y3uoHHOU U ¢ NOCICO08AMENbHbIM COCOUHEHUEM 30H BbIMECHEHUS. U CMEULeHUSL.
KiroueBble ciioBa: Hacaaka, peKTU(HUKAIMS, CTPYKTypa IIOTOKa, MOJIeupoBanue, nuddepeHmnnaibape

Y MHTErpajibHble (YHKIIMU OTKIIUKA, YUCIIO siueek, uncio [lekie nmponoasHoi auddysun.

DOI: 10.32935/1815-2600-2021-135-4-46-49

A. B. Golovanchikov, N. A. Prokhorenko

Volgograd State Technical University

Modeling of the Structure of Flows in a Nozzle Rectification Column by the Velocity Profile of the Steam Phase
An algorithm has been developed for calculating the main parameters of the flow structure by the velocity profile

of the boiling liquid phase in a packed distillation column: differential and integral response and dispersion functions

without determining the response curves by the indicator method. An example of the calculation of the above



parameters and modeling according to standard and combined models is given: cell, one-parameter diffusion and
with a series connection of zones of displacement and mixing.
Key words: packing, rectification, flow structure, modeling, differential and integral response functions,

number of cells, Peclet number of longitudinal diffusion.

IloBbimenne 3¢ peKTHBHOCTH IKCILIYATAIMH CHCTEM HaJ3eMHBIX HeQTenpoBO10B,

000pPYA0BAHHBIX 3J1€KTPO0OOrpeBOM

A. K. Huxonaes, H. A. 3apunosa, B. B. [Tmenun

Cankr-IletepOyprckuii TOpHBIM YHUBEPCUTET

aleknikol@mail.ru

B pabome nposeden ananuz mexnuueckux pewieHuti no OUCMaHYyUOHHOMY KOHMPOIIO Napamempos mpybonposooos
6 mennousonayuu. Ilpeonoscen aneopumm pacuema nadeHus 0a8IeHUsl 6 OCHAHOBIEHHOM mMPYOOnpogooe,
npueooubll 01 onpedeneHus ymeyex. Boamooicno npumenenus aneopumma oas paciema napamempos
2UOPOUCNBIMAHULL 8 YCAOBUAX SHAYUMETbHBIX MEeMNepamypHuIx nepenados. [loopasymesaemcs 603MOINCHOCY
unmezpayuy NOLYUeHHbIX COOMHOUEHUU 8 CUCTEMbL NAPAMEMPUUECKUX CUCTEM OOHAPYICEHUs YMEUeK.
Paccmompensi npednosicerus no onvlmHO-UCC1e008aMeENbCKUM HANPABIEHUAM NOGbIUEHUS (P heKmugHocmu
UCNOIB308aHUL MPYOONP080008, 0bopydosanusvix CKUH-cucmemamu. Ilpednosceno ouaznocmuueckoe
pobomomexHuyeckoe ycmpoucmeo, cnocobHo2o npeodonesamsv ciodicHvle yuacmiku CKUH-cucmenm,

a maxaice nPosooUMs MOHUMOPUHZ CUCHEMbL N0 6cell ee ONIUHe.

KiueBrble ciioBa: nuarHoctuyeckoe ycrporictBo, CKIH-cuctema, oOHapy)eHue yTedexk,

He(TENnpoBo/, NaJicHUE AaBJICHUS B TPyOOIPOBOJE.
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A. K. Nikolaev, N. A. Zaripova, V. V. Pshenin

St. Petersburg Mining University

Molncreasing The Efficiency of the Systems of Overhead Oil Pipelines Equipped

with Electric Heating

Nowadays, there are several technical solutions for remote monitoring of the parameters of pipelines in thermal
insulation. The analysis of such solutions is presented in the article. The authors proposed an algorithm for
calculating the pressure drop in a stopped pipeline, suitable for determining leaks. The value of the algorithm
increase due to the possibility of its use for calculating the parameters of hydrotesting in conditions of significant
temperature differences. This implies the possibility of integrating the obtained relationships into parametric leak
detection systems. The article also considers different proposals for increasing the efficiency of using pipelines
equipped with SKIN systems. The authors proposed a diagnostic robotic device capable of overcoming complex
sections of SKIN systems, as well as monitoring the system along its entire length.

Key words: diagnostic device, SKIN-system, leak detection, oil pipeline, pressure drop in the pipeline.

CpaBHe}me HU30JI11MA HA OCHOBE SKCTPYJAHUPOBAHHOT0 MOJHUITU/ICHA Y SMTOKCUAHBIX HOKpBITI/Iﬁ prﬁ



P. N. Mupcasmnosa, . ®. Kauremupon

Y bumMmckuit Tocy 1apCcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

raminysha@mail.ru

B nacmosiwyee spems 6 Poccuu 0CHOBHbIM 8UOOM AHMUKOPPOZUOHHO20 NOKPLIMUSL MPYOONPOBOO08 SA6IAEMCsL
3a600CKAsL U30TAYUSL HA OCHOBE IKCMPYOUPOBAHHO20 NOIUIMUNEHA. []aHHbITL MUn NOKPuIMuLl COOMEEmcmsyem 6cem
OCHOBHbIM COBPEMEHHBIM MPEOOBAHUSIM U NOIMOMY JUOUPYEm NPU OCYWECMEIEHUU CIMPOUMETbCMEA U PEMOHMA
mpy6onposodrvix cucmem. OOHAKO, 8 ONPEOENCHHBIX YCI0BUSX NPOKIAOKU MPYOONPOBOO08, NOKPHIMUE HA OCHOBE
IKCMPYOUPOBAHHO20 NOIUIMULEHA UMEEm PSIO HeOOCMAamK08. B amoil cesi3u paccmampusaemcs 603MOACHOCHb
nPUMEHEeHUs: INOKCUOHBIX NOKPbLMULL mpyo.

KioueBblie c1oBa: TpyOONPOBO/I, U3OJISIINS, TOJTUITHICHOBOE MOKPBITHE TPYO, SMOKCHIHOE MOKPHITHE TPYO.
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R. I. Mirsayapova, I. F. Kantemirov

Ufa State Petroleum Technological University

Molncreasing The Efficiency of the Systems of Overhead Oil Pipelines Equipped

with Electric Heating

Currently, the main type of isolation coating of pipelines is factory isolation based on extruded polyethylene. This type
of isolation meets all basic requirements of normative and technical documentation and that is why it is a leader in
construction and repair of pipeline systems. However, in certain conditions of laying pipelines isolation based on
extruded polyethylene has many disadvantages. In such cases, the use of epoxy pipe coatings should be considered.

Key words: pipeline, isolation, pipelines polyethylene isolation, pipelines epoxy isolation.

Oprasusanus 3anpaBKH roplOYMM BO3IYIIHBIX CY/I0B CHCTeMON LIEHTPAJIN30BaHHOI 3alIpaBKH TONJIMBOM
W. P. 'abapamuTos, /1. B. Epmonaes

Boubckuit BOeHHBI HHCTUTYT MaTepPHaIbHOTO 00eCcIIiedeHuUs

sgsm86789@mail.ru

B cmamwe paccmampusaiomes cywecmsyrouue cnocobul 3anpagki 6030YUHBIX CY008, UX HeOOCMAmKU

u npeumywecmsea. Onucelgaemcs NPUHYUn 0eticmeus CUCmeM YeHmpaiu306anHoll 3anpasKu MonaugoM,
npeocmasnenbl MapKu OAHHbIX CUCIEM, UX MAKMUKO-MEXHUUECKUE XaPaKmePpUCmuKu.

KuiroueBble ¢ji0Ba: LEHTPAIN30BAHHAS 3aIIPABKA TOILUIMBOM, TOPHOYEE, BO3AYLIHOE CYJIHO, a3POIPOM.
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Organization of Aircraft Fueling with a Centralized Fueling System

This article discusses the existing methods of refueling aircraft, their disadvantages and advantages.
The principle of operation of centralized fueling systems, brands of these systems, their tactical

and technical characteristics are described.

Key words: centralized fueling, fuel, aircraft, aerodrom.
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