Xumua

U TeXHONOrusd
TONJIUB

U Macen

4(560) ’20 1 0

Hay4Ho-TexHn4eckni xypHarn
Wspaetca c 1956 roga
BbixoguT oanH pas B ABa MecAua

CBupetenscTBO 0 pernctpauynm
Ne 01441

BbigaHo 4 aBrycta 1992 r.
MwurnucTepcTBom neyvarn

v nHgopmaumm

Poccuiickon ®egepaunm

U3paerca B CLUA cbupmoit
«Springer Science + Business Media, Inc.»

naBHbIVI peaakTop
A. 1. Bhagpumupos

3am. rnaBHoOro pegaktopa
B. M. TymaHAH

PepakuynoHHas konnernsa

W. B. NpyaHukos
J1. E. 3noTHuKoB
10. 1. Nwyk

. N. Kapnux

B. J1. Nawxu
A. Ilykca

K. Hedhepnos
0. PapgueHko
B. A. Pa6bos

E. N. CeperuH

B.
E.

U3paeTtcAa B Poccuiickom
rocyfaapcTBeHHOM YHUBepcUuteTe
Hed T U rasa um. U. M. N'y6kuHa

BknioyeH B nepeyeHb U3gaHum
Bbicwen aTTecTaUMOHHON KOMUCCUMN
MuHucTtepctTBa o6pasoBaHuA

U Hayku PO

© «XUMWSI 1 TEXHONOrMSI TOMJIMB U Macen»

IO.H. /lebenes, B.I. 3ariyes. 3
Hay4Ho-npounssoacTBeHHOW KoMmnanumn «KEOP-89» — 20 net

AKTYAJIbHBbIE MMPOBJIEMbI

fO.H. Jlebeges. 4
MogaepHusaumnA ycTaHOBOK nepepaboTku HeddTu
C UCMONb30BaHNEM dHeprocbeperatoLmx TEXHONOrnm

0. H. Jlebenes, U. A. AnekcaHapos, T. M. 3ariyeBa. 10
PekTndmkauma cmecein 6rM3KOKMMNALLNX KOMNOHEHTOB
C MCNOJIb30BAHNEM TEmsI0BbIX HACOCOB

TEXHOJIOInA

A.B. Eppemos, C.U. MauuH, B.I. Sanyes, P.®. lannes, 14
1O.H. Jlebenes, A.C. JleBaHgoBckuii, A.b. Hukonaes,

B.A. Jlyn4eHko.

BBoz B aKcnyaTaumio HOBOWM YyCTaHOBKM BUCOpEKMHra

B OAO «CanaBaTHehTeOprcMHTE3»

B. H. HukonaeHko, A. C. JleBaHgosckui, A. K. Typ, 19
H. A. PoxuHa, A. LLI. Bpoackui.

CoBeplLueHCTBOBaHME METOA0B NPOeKTUPOBaHUA

B COBPEMEHHbIX YCIOBUAX

10. 0. PaTtoBckuii. 26
OCHOBHblE TEHAEHLMM Pa3BUTUA TEXHONOTUM
BaKyyMHOW NeperoHkKn masyTa

IO.H. Jlebeaes, (O.10. Patosckuii, E.B. KapmaHos, 29
T.M. 3anuyeBa, T.B. lNoababr1o0HCKas.
PekoHCTpyKLUMA yCTaHOBOK U3oMepusaumm

UCCIIEQOBAHUNA

B.I- YekmeHéB, 0.[]. XaHunH. 31
K pacyeTy cocTaBa u BbIxoAa ra3oB pasnoXeHua
B Meyax Harpesa masyTa

B.I- YekmeHéB, HO.H. Jlebenes, N.H. Knoykos. 33
AHanua paboTbl NAacTUHYaTbIX KoanecLuepos
Ona TpexdasHbix cenapaTtopos

B.I~ HekmeHéB, IO.H. Jlebepes, N.H. Kno4ykos. 38
AHanuna paboTbl AByx(ha3HbIx cenapaTopos
BepTMKanbHOro Tuna

AlTMAPATYPA

1O.H. flebenes, B. I. HekmeHés, [.10. [JaHunos. 40
VicnbiTaHne HOBbIX LIEHTPOOEXHbIX Tapenok
C peumpKynAaumen >XmaKkocTtu

10.6. JaHnnos, B.B. [jpo3zos. 44
O noBblWweHnn 3PPEKTUBHOCTM NacTUHYATBIX
NepeKpPecTHOTOYHbIX TeNT006MEHHNKOB

B.A. KayaHos, l0.b. [Jannnos, E.K. [Bo3ankoBa, 46
T.3. lLlenune.

BbI60p KOHCTPYKLMOHHbIX MaTepranos

npu paspaboTke HOBOro U MOAEPHU3aLMM

OencTBytolero obopynoBaHma

HedbTenepepabaTbiBalOLWMX NPOU3BOACTB

C.A. benos, M.A. Opa3soBa. 54
PacueTt Ha LUMKNMNYEeCKYH NMPOYHOCTb 3JIEMEHTOB

OMOPHOrO y311a KOKCOBOW Kamepbl

MeTOA0M KOHEYHbIX 3/1eMeHTOB



Chemistry

and Technology
of Fuels

and Oils

4(560) ’20 1 0

Pegaktop

C. E. LLlaHypuHa

OTBETCTBEHHbIVi cekpeTapb

0. B. Jllo6umMeHKo

KomnbtoTepHsbiti Habop,
rpaguka v BepcTka

B. B. 3emckoB

Anpec pegakumu:

119991,

Cri-1, Mocksa, B-296,
JleHuHckwii npocri., 65.
Plry Hegptni v rasza

um. V. M. l'ybkuHa,
peaakumns «XTTM»

TenegoH/pakc: (499) 135-8875
e-mail: httm®@list.ru

®opmar 60 x 84 1/8.

Bymara mesnoBaHHasi u ogpceTHasl.
lNeyatb ogpceTHas.

Yecn. ney. n. 7.

Tupax 1200 3k3.

OrneyvaraHo OO0 «CTpuHr»
E-mail: String_25@mail.ru

Contents

expss

Yu. N. Lebedev and V. G. Zaitsev.
Kedr-89 Scientific Production Company — 20 Years

CURRENT PROBLEMS
Yu. N. Lebedev.

Modernization of Crude QOil Refining Units
Using Energy-Saving Technologies

Yu. N. Lebedey, I. A. Aleksandrov, and T. M. Zaitseva.
Fractional Distillation of Mixtures

of Close-Boiling Components

Using Heat Pumps

TECHNOLOGY

A.V. Efremov, S. I. Myachin, V. G. Zaitsev, R. F. Galiey,
Yu. N. Lebedey, A. S. Levandovskii, A. B. Nikolaey,
and V. A. Ludchenko.

Introduction of a New Visbreaking Unit

at Salavatnefteorgsintez Co.

V. N. Nikolaenko, A. S. Levandovskii, A. K. Tur,
N.A. Rozhina, and A. Sh. Brodskii.
Improvement of Design Methods in Current Conditions

Yu. Yu. Ratovskii.
Fundamental Trends in Development of Technology
for Vacuum Distillation of Atmospheric Resid

Yu. N. Lebedey, Yu. Yu. Ratovskii, E. V. Karmanov,
T M. Zaitseva, and T. V. Pod’yablonskaya.
Revamping of Isomerization Units

RESEARCH
V. G. Chekmenev and Yu. D. Khanin.

10

14

19

26

29

31

Calculation of the Composition and Yield of Decomposition Gases

in Furnaces for Heating Atmospheric Resid

V. G. Chekmenev, Yu. N. Lebedey, and I. N. Kochkov.
Analysis of Operation of Plate Compressors
for Three-Phase Separators

V. G. Chekmenevy, Yu. N. Lebedev, and I. N. Klochkov.
Study of Operation of Two-Phase Vertical Separators

EQUIPMENT

Yu. N. Lebedev, V. G. Chekmenev, and D. Yu. Danilov.
Testing New Centrifugal Plates With Liquid Recycling

Yu. B. Danilov and V. V. Drozdov.
Increasing the Efficiency
of Plate Cross-Flow Heat Exchangers

V. A. Kachanov, Yu. B. Danilov, E. K. Gvozdikova,

and T E. Shepil’

Selection of Construction Materials in Developing New
and Modernizing Old Equipment in Oil Refineries

S.A. Belov, M.A. Orazova.

Calculation of the Cyclic Strength

of Coking Chamber Support Unit Elements
by the Finite Element Method

33

38

40

44

46

54



IO.H. Jledeoes

MOJEPHM3ALINA ~ YCTAHOBOK  IIEPEPABOTKM HE®THM C  HMCIIOJIb3AOBAHUEM
OHEPI'OCBEPEI'AIOIINX TEXHOJIOTI'M

Yrinyonenue nepepaboTku HeTH TpeOyeT OOJBIIMX 3aTpaT SHEpruH. [ CHIOKEHUS SHEPreTHUYCCKUX
3aTpaT MPeIIoKEHO B CXeMaxX YCTAHOBOK MepepadOTKU HEe()TH KCIIOJIb30BaTh TETUIOBBIC HACOCHI, XOJIOAUIbHBIC
MAaIlIMHBI, TEIUIOBbIe TPYOBl. PaccMOTpeHBI BapuWaHThl HCIIONB30BAHHUS JIII MOJICPHHM3AIMH  YCTAHOBOK
texaonoruu «Hi-Techy.

KiroueBble ciioBa: sHeprocoeperaroniye TeXHOJIOIMH, TEIJI0BbIE HACOCHI, TEIUIOBbIE TPYObl, BUHTOBbIE
KOMIIPECCOPBI, peKynepalus Teria

Exhaustive refining of crude oil requires large amounts of energy. To reduce energy consumption, heat
pumps, chillers, and heat pipes are proposed for oil refining units. Variants of using hi-tech technologies for
updating the units are examined.

Key words: energy-saving technologies, heat pumps, heat pipes, screw compressors, heat recovery.

0. H. Jlebeoes, H. A. Anexcanopos, T. M. 3aiiyesa

PEKTU®UKALIMSA CMECEN BJIM3KOKUITAINX KOMIIOHEHTOB C MCIIOJIb30BAHUEM
TEIIIOBBIX HACOCOB

[lonmyyeHne TPOMYKTOB BBICOKOW UYHCTOTBI METOAOM peKTUGHUKAMH TpeOyeT 3HAYMTEIHHBIX
9KCIUTyaTalMOHHBIX M KalHWTAIbHBIX 3aTpar. [IpuMeHeHHe TEeIIOBBIX HAcCOCOB B CXEMax pas/ieleHHs
ONMM3KOKHUIISIIIAX CMEcel 00ecTednBaeT CHIKEHNE SKCIUTYyaTallMOHHBIX 3aTpaT B HECKOJBKO pa3. Ilpeacrasien
aHaJlM3 MCIIOJIb30BAaHMsl DPA3UYHBIX TUIOB TEMJIOBBIX HACOCOB: KOMIIPECCHOHHBIX, aOCOPOIMOHHBIX U HX
couetanus. Ilokazano, uro HamGonbImMKA 3PdeKT nawT adbcopOIUOHHBIE OPOMHCTOIMTHUEBBIE XOJOAUIbHBIE
MamuHbl (ABXM).

KuroueBbie cioBa: pektuduKanus OTU3KOKUISIINX CMeced, TEIJIOBbIE HAcOChl, aOCOpOIMOHHBIE
OpOMUCTOIUTHEBBIE XONOAMIbHBIE MalTHBI (ABXM), KOMIIpeccHOHHBIE TETIOBBIE HACOCHI.

Obtaining products of high purity by fractional distillation requires important capital expenditures and
high operating costs. The use of heat pumps in circuits for separating close-boiling mixtures reduces operating
costs by several times. An analysis of the use of different types of heat pumps is presented: compressor,
absorption, and a combination of the two. It is shown that absorption chillers (ABCH) have the greatest effect.

Key words: fractional distillation of close-boiling mixtures, heat pumps, lithium bromide absorption
chillers (ABCH), compressor heat pumps.

A.B. E¢ppemos, C.H. Mauun, B.I. 3aiiyes, P.®. I'anues, FO.H. Jleoedes, A.C. Jlesanooeckuii, A.b.
Hukonaes, B.A. J/Iyouenko

BBOJI B DOKCIVYATAIIMIO HOBOM VCTAHOBKM BHCBPEKMHIA B  OAO
«CAJTABATHE®TEOPI'CHTE3»

B OAO «CanaBatHeTeOprcMHTE3» BBEICHA B OKCIUTyaTallMi0 HOBas YCTAaHOBKA BHUCOPEKWHTA
IPOM3BOIUTENHHOCTIO 1,5 MIH. T B roj 1o ryAapoHy. Ha ycraHoBke JUisl yBelTUYEHUS TITyOUHBI IPEBPALICHUS
CBIPBSl U CHIKEHUS 3aKOKCOBBIBaHUS TPYO MEYHOI0 3MEEBUKA MPEAYCMOTPEHA BEIHOCHAS peaKlMOHHAas KaMepa
(coxunr). C menpio NOBBIMIEHUS OTOOpa ra3oijeBbIX (pakiyii ycTaHOBKA YKOMIUIEKTOBaHAa BaKyyMHBIM
Os10koM. TsDKENBIN U JIETKUH BaKyyMHBIC Ta30MIA UCIIONIB3YIOTCS ISl IIPUTOTOBIICHUs Ma3yTa Mapku M-100.

KuroueBble cjioBa: BUCOPEKUHT, BRIHOCHAS PEAKIIMOHHAS Kamepa (COKUHT), BAKYyMHBIN OJIOK.



A new visbreaking unit with output of 1.5 million tons a year in vacuum resid was started up at
Salavatnefteorgsintez Co. A separate reaction chamber (soaker) is provided in the unit for increasing the degree
of feedstock conversion and reducing coking of furnace coil tubes. To increase takeoff of gasoil cuts, the unit is
equipped with a vacuum block. Heavy and light vacuum gasoils are used for preparation of type M-100
atmospheric resid.

Key words: visbreaking, separate reaction chamber (soaker), vacuum block.

B. H. Huxonaenxo, A. C. Jlesanooeckuii, A. K. Typ, H. A. Poxcuna, A. Ill. bpoockuii
COBEPHIEHCTBOBAHUE METOHOB ITPOEKTUPOBAHNA B COBPEMEHHBIX YCIIOBUAX

Ilepen wHedTenmepabaThiBalOmeld MPOMBINIICHHOCTRI0O P@® mocTaBiaeHa 3amada  CYIIECTBEHHOMN
MOJIEPHU3ALM M PEKOHCTPYKIUHM CYIIECTBYIOIIMX M CTPOUTENBbCTBA HOBBIX mpeanpuaruii o 2020 r.
OtpaciieBble NPOEKTHbIE OpPraHU3ALUU B YCIOBHUAX JKECTKMX JIMMHUTOB BpPEMEHHM JIOJDKHBI OOECHEeUUTh
IPOEKTHON M paboyeil JOKyMEHTalMel CTpOsIIMecs U PEKOHCTpYHpYEMble HpeanpusaTus. B cBsa3u ¢ atum
pPacCMOTPEHBI HEKOTOPBIE METOJbI COBEPLICHCTBOBAHMS NPOCKTUPOBAHUSA HA IIPUMEPE MX MCIONb30BaHUS B
OAO «YKpHEPTEXUMIIPOCKT.

KuroueBble ci10Ba: ynpaBlieHHE MPOEKTAMHM, CHCTEMA AaBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
kommnanun «AVEV Ay, nadpopManinonaast Moielib 00bEKTa, TPEXMEPHOE N300paKeHHE 00BEKTA.

The RF oil-refining industry is faced with the problem of significant modernization and revamping of
existing and construction of new enterprises by 2020. Industry-wide design organizations will have to provide
design and operating documentation for the construction and revamping enterprises within strict time limits. For
this reason, some methods for improving design on the example of using them at Ukrneftekhimproekt Institute
are examined.

Key words: Design control, AVEVA automated design system, data model of object, three-dimensional
illustration of object.

I10. I0. Pamoeckuii
OCHOBHBIE TEHAEHIIVHN PAZBUTHUA TEXHOJIOTI'MIU BAKYYMHOM IMTEPETOHKU MA3YTA

PaccMoTpeHbl OCHOBHBIE HaIlpaBJIEHUs COBEPILIEHCTBOBAHUS Ipoliecca BaKyyMHOW NMEPErOHKH Ma3yTa.
[Toka3aHo BIMsSIHUE OCHOBHBIX ITapaMeTPOB Mpoliecca Ha yriyOiaeHne nepepaboTKU ChIPbS.

KuroueBble c¢jioBa: TeMmrepaTrypa HarpeBa ChIpbs, OCTaTOYHOE JABJICHHE B 30HE NMUTAHMS KOJOHHBI,
1ojiaua BOASHOTO Hapa.

The basic trends in improving vacuum distillation of atmospheric resid are examined. The effect of the
fundamental process parameters on the exhaustiveness of refining the feedstock is demonstrated.

Key words: feedstock heating temperature, residual pressure in tower feed zone, steam feed.

10.H. Jlebeoes, I0.10. Pamoeckuii, E.B. Kapmanoes, T.M. 3ainiyesa, T.B. Ilo0vaononuckan
PEKOHCTPYKINMS YCTAHOBOK U30OMEPU3ALINN

PaCCMOTpeHa npo6neMa MNOJIY4YCHHA MOTOPHBIX TOIUIMB €  YIYUHICHHBIMU  3KOJIOTUYCCKUMHU
XapaKTEePUCTUKaMHU, COOTBETCTBYIOIIMMHU cTaHaapTaMm «EBpo-4» u «EBpo-5». U3noxen onbeiT HIIK «Keap-89»
B 00JIACTH PEKOHCTPYKIIMU YCTAaHOBOK M30MepH3aluuu OeH3MHOBBIX (pakuuii. [IpuBeneHs! mapamerpsl paboThI
KOJIOHH jaew3orekcanuzanuu, paspadoranHeix HIIK «Kemp-89». PaccMoTpeHa BO3MOXHOCTH BKJIFOYCHHS B
CXCMbI YCTAHOBOK MU30MCpHU3allUN KOJIOHH ACTICHTAHU3alluu U JCU30IICHTAHU3all1uH.



KiaroueBble cioBa: pektudukanus, OCH3UHBI, PEKOHCTPYKIUSA, U30MEpU3aIUs, SKOJIOTHUS, CTaHAAPTHI
EBpo, Koj0HHOE 000pyIOBaHKE, IEN30T€KCaHN3aTOP, IEU30IICHTAaHU3aTOP, ACTIEHTAHN3aTOp, OKTAHOBOE YHUCIIO,
HKCIUTyaTal[HOHHBIE 3aTPATHhI.

The problem of obtaining motor fuels with improved environmental characteristics corresponding to
Euro-4 and Euro-5 standards is examined. The experience of Kedr-89 Scientific-Production Company in
revamping of naphtha cut isomerization units is presented. The operating parameters of deisohexanizers
developed by Kedr-89 Co. are reported. The possibility of including depentanization and deisopentanization
towers in the network of isomerization units is considered.

Key words: fractional distillation, naphthas, revamping, isomerization, ecology, Euro standards, tower
equipment deisohexanizer, deisopentanizer, depentanizer, octane number, operating Costs.

B.I'. Yexkmenés, 10./]. Xanun
K PACYHETY COCTABA U BBIXOJIA I'A30OB PA3JIOXXEHUW A B ITEHAX HATPEBA MA3YTA

BrinonHeH pacyeT BBIXO/JAa W COCTaBa ra3oB Pa3jiOKECHHS B IEUax HArpeBa MasyTa Mepell BaKyyMHOMH
pasronkoi ¢ momoinelo paspadoranHoit B HITK «Kenp-89» nporpammer «KKPEKWHI », npennazHadeHHON JIst
pacyeTa mpoLEeCcCOB TEPMUUYECKOTO PA3JIOKEHUS ChIPhbsl B 3MEEBUKAX PEAKIIMOHHBIX M HAarpeBaTEJIbHBIX TEYEH.
[IpoBeneHO CpaBHEHHE IOJYYEHHBIX pE3YyJIbTAaTOB C JIUTEPATYPHBIMH HKCICPUMEHTAIbHBIMUA JIaHHBIMU H
pe3yabpTaTaMu pacdeTa Mo SMIMPUUECKOMY YPaBHEHUIO, UCIIOIb3yeMoMy B Mozaenupymomieit cucteme PRO II.
[loka3aHO HEIJIOX0€ HX COBIAJEHUE C SKCHEPUMEHTAIbHBIMU 3HAYEHUSMM BBIXOJIa Ta30B Pa3jOKEHUS U
KOHIIEHTpaIui B HUX yriieBogopooB C3—C5.

KiioueBble ciioBa: TEPMHUYCCKOC PA3TIOKCHUC He(I)THHBIX OCTAaTKOB, BAKyyMHas IICPETOHKa Ma3yTa,
e4Yr HarpeBa Ma3yTa, BBIXOd U COCTAB Ira30B Pa3JIOKCHUA.

The yield and composition of decomposition gases were calculated in atmospheric resid heating furnaces
before vacuum distillation with the KREKING program developed at Kedr-89 Co., which provides for
calculating processes of thermal decomposition of feedstock in the coils of reaction and heating furnaces. The
results obtained were compared with the published experimental data and the results of calculation with an
empirical equation used in the PRO Il modeling system. Their poor agreement with the experimental values of
the yield of decomposition gases and concentrations of C3-C5 hydrocarbons in them was demonstrated.

Key words: thermal decomposition of petroleum resids, vacuum distillation of atmospheric resid,
atmospheric resid heating furnace, yield and composition of decomposition gases.

B.I'. Yekmenés, I0.H. Jleoeoes, H.H. Knouxkos
AHAIJIN3 PABOTHI INTACTUHYATBIX KOAJIECHEPOB IJIA1 TPEX®A3HBIX CEITAPATOPOB

JUia nccnenoBaHUsl TOHKOCJIOMHOIO pa3[elIeHHs JBYX HECMEIIMBAIOIIMXCS >KUIKOCTEM € MOMOIIbIO
HAcaJKN U3 HAKJIOHHBIX MapaJJIeNbHBIX TOQPUPOBAHHBIX WM IJIOCKUX IUIACTUH IMPOBEIEHO KOMITBIOTEPHOE
MOJIEJIMPOBAHUE TPOLECCOB OCAKIAECHUS METOJAOM KOHEYHBIX 3JEMEHTOB. lloiydeHHbIE aHaIUTHYECKHE U
rpaduyeckre 3aBUCUMOCTH MOTYT OBbITh UCIOJIb30BaHbl IPU MPOEKTUPOBAHUU IJIACTHHYATHIX KOAJIECLEPOB TS
TpexdazHbIX cenapaTopoB.

KaroueBble ciioBa: TpexdaszHble cermapaTopbl, Koaneclepbl, TOHKOCIOWHAs Cerapanus, MOJICIIMPOBAHIE
TPOLIECCOB OCAXKICHHS.

Computer modeling of precipitation processes by the finite element method was conducted to study thin-
layer separation of two immiscible liquids with packing made of sloping parallel corrugated or flat plates. The



analytical and graphic dependences obtained can be used in designing plate coalescers for three-phase
separators.

Key words: three-phase separators, coalescers, thin-layer separation, modeling of precipitation
processes.

B.I'. Yekmenée, I0.H. Jlebeoes, H.H. Knoukoe
AHAJIN3 PABOTHBI IBYX®A3HBIX CEITAPATOPOB BEPTUKAJIBHOI'O TUITA

HccnenoBana pabora ra3okuaKOCTHBIX CEMapaTopoB ¢ MOMOLIbI MOJEIMPOBAHUS METOJIOM KOHEUHBIX
anemMenToB (CFD) Ha mnporpammHoMm kommiekce StarCD. PaspaGoran psnx  pekoMeHOanuil 1o
COBEPILEHCTBOBAHUIO KOHCTPYKIIMM CENaparopoB: 10 PACHOJOKEHHIO KaIlIeyJOBUTENs, B3aUMHOMY
II0JIO’KEHUIO IITYLEPA BBOJA ChIPbsl, KAIJICYJIOBUTENS U IITYLIEpA BBIBOJA U JIp.

KiaroueBble cjioBa: KOMIIBXOTCPHOC MOACIUPOBAHHUEC THAPOAIPOIUHAMHUKN IIPOMBIINIJICHHBIX allllapaToOB,
Ta30KUAKOCTHBIC CCIIapaTopbl BEPTHUKAJIBLHOI'O THIIA, B(b(l)eKTI/IBHOCTL cerapanuu KamneabHOH KUIKOCTH U3
IIOTOKa rasa.

The operation of gas-liquid separators was investigated by modeling with the finite element method
(CFD) in the Star CD software package. A number of recommendations were developed for improving the
design of the separators: positioning of the drip pan, mutual position of the feedstock inlet choke, drip pan,
outlet choke, etc.

Key words: computer modeling of hydro- and aerodynamics of industrial equipment, vertical gas-liquid
separators, efficiency of separation of drip liquid from a gas stream.

IO .H. Jlebeoes, B. I'. Uekmenés, /1.10. /lanunos
UCTIBITAHME HOBBIX LIEHTPOBEXXHbBIX TAPEJIOK C PELIMPKYVJISIIMEN XXUJIKOCTU

[IpuBeneHb! pe3yapTaThl THAPABINYECKUX UCIIBITAHUNA HOBBIX LIEHTPOOEKHBIX TapEIOK C MHOTOKPATHOM
PELUPKYIISIIMEN KHUJIKOCTH B HEHTPOOEKHBIX 3JIEMEHTaX Ha CHCTeMe Boja—BO3AyX. [loaydeHsl 3aBUCUMOCTH
JUIsL pacyera KOJIMYECTBAa LUPKYIUPYIOUIEH B IEHTPOOEKHBIX 3JIEMEHTaX >KUAKOCTH, a TaKXkKe Iepemnanaa
JIaBJICHUS HA CYXOH U OpOIIAEMOU TapesKax.

KutoueBble cjI0Ba: KOHTAaKTHBIE YCTPOIMCTBA MAacCOOOMEHHBIX amlapaToB, TapeiaKd LEHTPOOEKHOTro
THUIA, TUPABINYECKUE XapaKTEPUCTHKHU TapeJIoK.

The results of hydraulic tests of new centrifugal trays with repeated liquid recycling in centrifugal
elements in the water-air system are reported. Dependences were obtained for calculating the amount of cycling
liquid in the centrifugal elements and the pressure drop in dry and reflux trays.

Key words: contact devices in mass-exchange equipment, centrifugal trays, hydraulic characteristics of
trays.

10.b. /lanunoe, B.B. /[po30oe

O TIOBBIIIEHMMN O®OEKTHUBHOCTHU  ITNTACTUHYATBIX  ITEPEKPECTHOTOYHBIX
TEINIOOBMEHHUNKOB

PaccmoTpena BO3MOKHOCTh MTOBBIIIICHUS TEIIOBOH s exTuBHOCTH IUIACTHHYATBIX
MEPEKPECTHOTOYHBIX  TEIJIOOOMEHHHKOB. [IpoaHanmu3upoBaHa KOHCTPYKIHSI TaKeTa TEIIOOOMEHHBIX
roppUpOBaHHBIX IIJIACTHH C Pa3HBIMH yrjaMHd HAaKJIOHa TO(PpPOB OTHOCUTEIHHO HAIpaBICHUS IBHKCHHS
TEIIJIOHOCHUTEIICH.



KiroueBble ci10Ba: IEPEKPECTHOTOYHBIN TEIUIOOOMEHHUK, TOQpUPOBAHHAS MJIACTHHA, TEIUIOHOCTUTENb,
TEIUIOOOMEHHBIN KaHal.

The possibility of increasing the thermal efficiency of plate cross-flow heat exchangers is examined. The
design of the corrugated heat-exchange plate design with different slope angles of the corrugations relative to
the direction of movement of the heat carriers is analyzed.

Key words: cross-flow heat exchanger, corrugated plate, heat carrier, heat-exchange channel.

B.A. Kauanoes, 10.b. /lanunos, E.K. I'é6030uxkosa, T.3. Illenuv

BbIbOP  KOHCTPYKIMOHHBIX ~ MATEPHUAJIOB IIPM  PA3SPABOTKE HOBOI'O H
MOAEPHMU3AIIMN  JEMCTBYIOLIEI'O  OBOPYIAOBAHWA  HE®TEIIEPEPABATBIBAIOUINX
I[TPON3BOJACTB

[IpencraBieHsl TOIX0/bl K BBIOOPY KOHCTPYKLIIMOHHBIX M MPOKJIAJ0YHBIX MaTEpPUAJIOB JUI pa3padOTKU
HOBOI'O U MOJIEPHU3ALIMH JeHCTBYOLIEro 00opyioBaHus HedrenepepadaTbIBarOIUX IPOU3BOJICTB, PE3yIbTaThl
KOPPO3UOHHO-IIEKTPOXUMUYECKUX UCCIIETOBAHUM.

KiroueBble c10Ba. KOHCTPYKLIMOHHbBIE MaTepHalbl, KOPpPO3Ms, MOTEHLHUANl CBOOOJHON KOPPO3HH,
1ieseBasi KOppo3usi, TOUEHO-I3BEHHAsI KOPPO3HUs, IPOKIIAJ0YHbIN MaTepual.

Approaches to selecting construction and gasket materials for developing new and modernizing existing
oil refinery equipment and the results of corrosion-electrochemical studies are presented.

Key words: construction materials, corrosion, free corrosion potential, slot corrosion, point-pitting
corrosion, gasket material.

C.A. benoe, M.A. Opa3osa

PACUYET HA IUKJIMYECKYIO ITPOYHOCTH DJIEMEHTOB OIIOPHOI'O Y3JIA KOKCOBOM
KAMEPBI METOZIOM KOHEYHbBIX 9JIEMEHTOB

Paccmorpena 3amaya omnpeneneHuss ITPOYHOCTH OINOPHOTO y3Jla KOKCOBOM Kamepsl. Ilpm onenke
HaIPSHKEHHOTO COCTOSIHUS OIMOPHOIO y3J1a YYTEHO BIMSHUE KOJIbLIA JUIsl MOHTAaXKa M30JISILUU Ha paclpenesIeHue
TeMIlepaTyp B OIOpPHOW oOedaiike. B pe3ynbTaTe YCTaHOBKM HTOTO KOJIbIIA YMEHBINAETCS TpaAUCHT
TEMIEPATYPhI IO BEICOTE OMIOPHON 00€YaiiKu U COOTBETCTBEHHO CHM)KAETCS YPOBEHb HAMPSXKEHHOTO COCTOSIHUS
OIIOPHOTO y3J1a.

KiroueBble cj10Ba. KOKCOBas KaMcpa, OIopHas O6anﬁKa, KOHHUYECKOC JHUIIC, IUKII HArpy:XCHMHA,
OKBHUBAJICHTHOC HAIIPSAXKCHHUE, TEMIICpATYpPA, AJIUTEIIbHAA HUKINYCCKas IIPOYHOCTh.

The problem of determining the strength of the coking chamber support unit is examined. In evaluating
the stressed state of the support unit, the effect of the ring for assembling the insulation on the temperature
distribution in the support shell was taken into consideration. As a result of installing this ring, the temperature
gradient over the height of the support shell decreases and the level of the stressed state of the support unit
correspondingly decreases.

Key words: coking chamber, support shell, conical bottom, loading cycle, equivalent stress,
temperature, prolonged cyclic strength.



