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PE3VJIBTATBI BHEJAPEHUA ITYJIbCALIMOHHOI'O KPUCTAJIJIM3ATOPA HA 5
YCTAHOBKE JIEITAPAOHUHU3AITMN OUITMATIA OO0 «I"A3IIPOMHE®TH-CM» «OMCKHNHN
3ABOI CMA30YHbIX MACEJI»

C. I }Ixoeﬂeel, JL A KepMI, B. A. OCbMymHuKOKZ, H. M. HMK0H083, A. H. T amapnuk3
'000 «BOKCT3K>,

*000 «T'aznpomuepTs-CM>,

*@uaman OO0 «I'asnpomuedpTs-CM>» «OMCKHIT 3aBOA CMA30YHBIX MACEA>

E-mail: yakovlev-imp@mail.ru

[IpuBeneHbl OCHOBHBIE Pe3yJbTaThl BHEAPEHUS MYyJbCAlMOHHOTO KPHUCTAJUIM3aTOpa Ha YCTaHOBKE
nenapadpunuzanuu 39/6-4 ¢ununana OO0 «'aznpoMHedTH-CM» «OMCKHHE 3aBOJ CMa304HBIX Macei.
[IpuHuMn AecTBUS MyJNbCAMOHHOTO KPHCTAUIM3aTOpa OCHOBAaH HAa MHOTOMOPIMOHHOM CMEUICHHH
napauHCOAEPIKAIIETO ChIPhS C XJIaJareHTOM (OXJIaXIEHHBIH PaCTBOPUTEND, (PUIBTPATH MIIK UX CMECH).
CwMmenieHre ChIpbEBOrO MOTOKA C MOPLHUSAMHU XJIAJareHTa OCYLIECTBISETCA 3a CYET IyJbca LHOHHOTO
BO3ICUCTBUS CKAThIM MHEPTHBIM ra3oM. lIpm mepepaboTke JUCTUIUIATHOTO CBHIPhbs OOIIas KpaTHOCTh
pacTBOpUTENSl K ChIpbl0 CHM3MIack Ha 24,8-26,6%, octatouHoro celpps — Ha 10,1%. IIpu stom
YMEHBIICHUE YJENbHBIX pPacxofoB (B pacuere Ha 1 T aenapadUHUPOBAHHOIO Macia) COCTABUIIO:
BOJSTHOTO Mapa — 10 35%, anekrposneprun — 110 10%, Boast — 10 21%. [Ipu paboTe ycTaHOBKH B JIBE
CTyHeHU JenapapuHU3aluu OTOOp JenmapaMHUPOBAHHOTO Maciia HoBbicuics Ha 4-6 u 1-2% wMac.
COOTBETCTBEHHO JJIsi AUCTHJUIATHOTO W OCTATOYHOTO CBHIPhS MpHU TpeOdyeMoil Temmneparype 3acThIBaHUS
macina. CoaepxaHue Macia B raue (merposiaTyme) BTOpol CTyNeHH (PUIbTPOBAHUS CHU3WIOCH B CPETHEM
B 4—4,6 pa3a npu nepepaboTKe TUCTUUITHOTO U B 1,4 paza npu nepepaboTKe OCTATOYHOTO CHIPHSI.

KiroueBble cJjioBa: IyJIbCallMOHHBIN KPUCTAJUIM3AaTOp, YCTAaHOBKA JemapapuHU3ALUU, OTOOp
nenapaMHUPOBAHHOTO Macja, KPaTHOCTb PACTBOPUTEIS, YICIbHOE SHEPTONnoTpeOICHNUE.

The salient results of installation of a pulsating crystallizer on the dewaxing unit 39/6-4 of the Omsk
Lubricants Plant (Omskii Zavod Smazochnykh Masel) — a subsidiary of the gas exporting company
Gazprom Oil-Lubricants (Gazpromneft’-SM) are reported. The principle of operation of the pulsating
crystallizer is based on multibatch mixing of wax-containing stock with a coolant (cooled solvent, filtrates
and their mixtures, etc.). The stock stream is mixed with the coolant batches by the pulsating action of a
compressed inert gas. In the distillate stock treatment process, the general solvent to stock ratio decreased
by 24.8-26.6% and solvent to residual stock ratio by 10.1%. In this case, decrease in specific
consumptions (calculated on 1 ton of dewaxed oil) was: steam — up to 35%, electric power — up to 10%,
and water — up to 21%. In operation of the unit in two dewaxing stages, the yield of dewaxed oil
increased by 4-6 and 1-2 wt. % respectively for the distillate and residual stock at the required pour point
of the stock. The oil content in the slack wax (petrolatum) of the second filtration stage decreased on
average by 4—4.6 times upon distillate treatment and 1.4 times upon residual stock treatment.

Key words: pulsating crystallizer, dewaxing unit, dewaxed oil yield, solvent ratio, specific power
consumption.

IMPOAYKTDHI OJIMI' OMEPU3ALIMN ®EHOJIA 1 ET'O ITPOU3BOIHBIX C OKCUAOM
I[MTPOIINJIEHA KAK AHTUMUWKPOBHBIE I[TPUCAJIKU K MACJIAM

M. H. Amupacmmoeal, H. M. Ceu()oel, II. III. Mamedoeal, . M. Kyﬂueeaz, P. A. Pycma.znoel,
A. M. Mycmm[meel, II. 3. Hcaesa'

"MucruryT Hepexummdeckux npoueccos um. fO. I'. Mamepasnesa HAH Aszepb6aiipkaHa,
*NucruryT xumun npucapok uM. A. M. Kyanesa HAH Azepb6ariaxana
E-mail: amenzer@mail.ru

[IpuBeneHbl pe3ynbTaThl WCCIEIOBAaHHUS pEakUUu OJUromMepuszanuu (eHojlla U ero HEeKOTOPbIX
NPOU3BOJHBIX C OKCHIOM HpONHJIEHAa B MPUCYTCTBHH a30TCOAEp)KAIIEero MoaudukaTopa —
6enzoryanamuHa. ClieinaHo MpeanoyiokeHne 0 CTPYKType CHHTE3UPOBAHHBIX OJUTromMepoB. OmpenerneHa
30Ha YHUYTOXXEHHUS cMeced OakTepuil W rpuOOB NMpH BBEIACHUU IOJYYECHHBIX MPOJIYKTOB B KaueCTBE



npucanok B macino M-40. IlpoBeneHo cpaBHeHue OakTepuuuAHON u (QyHrUIMaHON >3 eKTHBHOCTH
a30TCOAEPIKAIINX OJUTOMEPOB C ITAJTOHOM — 8-OKCUXHHOJIHHOM.

KuaroueBble cjioBa: (eHON, OKCHA MPOIMWICHA, OJUTOMEpH3alus, Macia, OaKTepuu, TpuObI,
OunosornuecKasi KOppo3us.

The results of study of oligomerization of phenol and some of its derivatives by reaction with
propylene oxide in the presence of the nitrogen-containing modifier benzoguanamine are submitted. The
structure of the synthesized oligomer is suggested. The zone of annihilation of mixtures of bacteria and
fungi by adding the obtained products as additive to 1-40 lube oil is determined. The bactericidal and
fungicidal effectiveness of nitrogen-containing oligomers with ethanol, namely, 8-hydroxyquinoline, is
compared.

Key words: phenol, propylene oxide, oligomerization, oil, bacteria, fungi, biological corrosion.

yHHBEPCAHBHbIﬁ HOAXOI K ITPOI'HO3MPOBAHUNIO OKCIUIYATAIIMOHHBIX
CBOUCTB MOTOPHBIX MACEJI

A. JI. 9younoeckux
3A0 «<HAMU-XVM»
E-mail: namihim@yandex.ru

PaccmoTpeH ~ MexaHm3M ~ 00pa3oBaHMsT M HAaKOIUIEHMS  BBICOKOTEMIIEPATypHBIX U
HU3KOTEMIIEPATYPHBIX OTJIOKEHUN B JBUraTele BHYTpEHHero cropanus. Iloka3aHo, 4TO KHUCIOTHOE
YHUCJIO SBJIACTCA 3HAYUMBIM IIOKA3aTeleM KadecTBa MOTOPHOTO Maciia, IO KOTOPOMY MOJKHO
IIPOrHO3MPOBATh CBOWCTBA MAcCell, OTPAXKAIOIINECS HA HAIEKHOCTHU ABUTATEINS.

KuroueBble c10Ba: MOTOPHOE Maciio, BBICOKOTEMIIEpaTypHbIE OTJIOKEHUSI, HU3KOTeMIIepaTypHbIe
OTJIOKEHUSI, KUCITIOTHOE YHUCIIO, AIBUTATENIb BHYTPEHHETO CrOPAHUS.

The mechanism of formation and accumulation of high- and low-temperature deposits in internal
combustion engine is studied. It is shown that acid number is an important index of engine oil quality,
based on which the oil properties that affect the engine reliability can be predicted.

Key words: engine oil, high-temperature deposits, low-temperature deposits, acid number, internal
combustion engine.

I'EHEPAIIUA YTJIEBOLOPOAOB AJIMA3OIIOJOBHOI'O CTPOEHMA U3 BUOMACCDI
BAKTEPUU

M. B. T'upyu, I. H. I'opoaoze, A. P. Cmpoesa, O. A. Cmokonoc, C. O. bozamwipes,
B. H. Kowenes

PI'Y vedpru u rasa um. M. M. I'yOxuna
E-mail: gordadze@rambler.ru

[IpoBeneH TepMOIM3 M TEPMOJIM3 B NPUCYTCTBUHM KaTalu3zaTopa — allOMOCHUJIMKATa —
HEPacCTBOPHUMOM B XJIOPO(OpME 4aCTH XeMOOPTaHOTeTEPOTPOPHBIX adpoOHBIX OakTepuii Arthrobacter sp.
RV u Pseudomonas aeruginosa RM. TIpogykTel TepMOIU3a U TEpMOKaTaIN3a aHAIN3UPOBAIM METOJO0M
XpOMaToMacc-ClieKTpoMeTpur. BriepBble 0OHAapyX’eHO, YTO B MPOJIYKTaX TEPMOJIM3a HEPACTBOPUMOM
yacTu OakTepuil conepxarcs YrieBOJOPOJIbl C XapaKTEPHUCTUUECKUMU MOHAMHU ajamMaHTaHoB (m/z 135,
136, 149, 163) u nuamanTanos (m/z 187, 188, 201). ITyrem nzomepuzaruu HaJiL OPOMHUCTBIM ATFOMUHUACM
MOKa3aHO, 4YTO OTH  YIJIEBOAOPOABI  COOTBETCTBEHHO  SBIAIOTCS  NPOTOAJaMaHTaHAMH U
IpOTOJMaMaHTaHaMu. B oTiinyne ot TepMoin3a, pu KaTATUTUYECKOM TEPMOJIN3€ HEPACTBOPUMON 4acTH
OakTepuii TeHEPHPYIOTCS OJHOBPEMEHHO MpOTO3aJaMaHTaHbl M agamaHTaHel coctaBa Cjo—Cj3 u
npoToAuaMaHTaHbl U auamaHTaHbl cocTaBa Cj4—Cjs. BbICKa3zaHO NpennosokeHue, 4To OJHUM M3



BO3MOJKHBIX IyTel 0O0pa30BaHUsS YIIIEBOJOPOJOB aIMa30M0J00HOTO CTPOCHUS B HE(PTIX MOXKET OBITh
KaTaIMTUYECKoe MpeoOpazoBanre OMoMacchl OaKTEpHil.

KiroueBble cioBa: 0akTepuu, TEPMOJIU3, TEPMOKATAIN3, IPOTOATAMaHTaHbI, TPOTOAHMAMAHTAHBI,
aZlaMaHTaHbl, AMaMaHTaHbl, TeHepalus HEPTAHBIX YTI€BOJOPO/IOB.

The chloroform-insoluble part of chemoorganoheterotrophic aerobic bacteria Arthrobacter sp. RV
and Pseudomonas aeruginosa RM is subjected to thermolysis and catalytic thermolysis (aluminosilicate as
catalyst). The thermolysis and catalytic thermolysis products are analyzed by chromatomass
spectroscopy. It is noticed for the first time that the products of thermolysis of the insoluble part contain
hydrocarbons with typical ions of adamantanes (m/z 135, 136, 149, 163) and diamantanes (m/z 187, 188,
201). It is shown by isomerization over aluminum bromide that these hydrocarbons are protoadamantanes
and protodiamantanes, respectively. Unlike thermolysis, catalytic thermolysis of the insoluble part of the
bacteria generates simultaneously protoadamantanes and adamantanes of the C;p—C;3 composition and
protodiamantanes and diamantanes of the C;4—C;¢ composition. It is suggested that one of the routes of
formation of hydrocarbons having diamond-like (adamantine) structure in oils could be catalytic
transformation of the bacterial biomass.

Key words: bacteria, thermolysis, thermocatalysis, protoadamantanes, protodiamantanes,
adamantanes, diamantanes, generation of petroleum hydrocarbons.

OBOBIIEHHAA MOJEJIb ITPOAYKTUBHOCTHU AJIA ITPOEKTUPOBAHMA
I'MIPOPA3PLIBA B 'OPU30HTAJIbHBIX CKBAXNHAX, PACITIOJIOKEHHbIX B
HU3KOITPOHUILIAEMbIX T'A30BBIX KOJJIEKTOPAX C ECTECTBEHHOM
TPEHIMHOBATOCTBIO

JIu Xauumao, Ban I[3ynuao, Ban ﬁouuuu, I3an Beiioeit, Jlo Baii
Southwest Petroleum University (Chengdu, China),
E-mail: wangjunchao2012@126.com

[IpencraBiena HoBast 000OIIEHHAsT MOJEIb TPOMHOM MOPUCTOCTH IS OLUEHKHU MPOAYKTUBHOCTH
TOPU30HTAJIBHBIX CKBRXMH B HU3KONPOHUIIAEMBIX Ta30BbIX KOJUIEKTOpPAax IIPpM pPABHOMEPHOM H
HEPaBHOMEPHOM paclpeeIeHUH TPEIIMH THApPOopa3phiBa C YUETOM UX MHAMBHAYaJIbHBIX CBOMCTB. [lpu
noMoImu mnpeoOpazoBanus Jlarutaca BbIBEIGHO 3HadeHHWe Oe3pa3mepHoro jebura. CHCTEMHO
MMPOAHAIM3UPOBAHO BIWSHUE TpemmH ruapopaspeiBa miacta (I'PIT), ecrecTBeHHOW TpenMHOBATOCTH,
MaTpUIbl TOPOABI M WX B3aMMOJCHCTBHS HAa CYMMAapHYI0 HaKOIUICHHYIO J100buy. PesynbraTsl
MOKAa3bIBAIOT, YTO HEOOXOAMMO ONTHMHM3UPOBAaTH HE TOJIBKO YHCIO U TMPOBOJUMOCTb TPEUINH
THJIPOPA3phIBA, CXEMBI paclpeAeeHus TPELIMH Takke He0OX0IUMO BKJIOYaTh B npoektupoBanue I'PIL.
PaccmaTtpuBaioTcsi mapaMmeTphl, BIUSIOIIME Ha OMNpelIeieHHE ONTUMAIbHOIO YHWCIAa TPEHIMH
THJIPOpa3phIBa: 00JaCTh MUTAHUSA CKBAKUHBI, JAJIMHA CKBaKUHBI B MPOAYKTUBHOM HMHTEpBaje, CBOWCTBA
MPUPOAHBIX TPELIMH, MPOHUIIAEMOCTh MAaTPULIBI U TUAPONPOBOIHOCTD. [lodydeHHass Mosiedab JOCTaTOYHO
ajanTupyemMasi, 4ToObl OOBEIUHHUTH XapaKTEPUCTUKU TOTOKA W KOJUIEKTOpa IPH MOJACIHPOBAHUU
HU3KOIPOHUIIAEMBIX T'a30BbIX IJIACTOB.

KiroueBble ciI0Ba: TOpHU3OHTalbHAas CKBaXMHA, HEPABHOMEPHOE paclpeieiieHUue TPELIMH,
IPOAYKTUBHOCTb, TPOMHAs TOPUCTOCTb.

This article presents a new generalized triple-porosity model for evaluating the productivity of
horizontal wells in low-permeability gas reservoirs with evenly and unevenly spaced hydraulic fractures,
taking due account of the properties of the latter. Dimensionless production rate is derived using Laplace
transform. The effects of hydraulic fractures, natural fractures, and matrix of the bed and their interaction
on the cumulative production are analyzed systematically. The results show that it is necessary not only to
optimize the number and conductivity of the hydraulic fractures, but also to include the fracture
distribution patterns in the fracture design. The parameters affecting optimal numbers of hydraulic
fractures, such as drainage area and length of horizontal well, properties of natural fractures, matrix
permeability, flow capacity, etc., are discussed. The derived model is rigorous but versatile enough for



integrating flow and reservoir characteristics of low-permeability gas reservoirs and can be used to
optimize designing of hydraulic fracturing.

Key words: horizontal well, unevenly spaced multiple fractures, productivity, triple porosity.

[IPEBPAILIEHS BBICOKOBSI3KOM HEDTU TP KATAJIMTUYECKOM U
HEKATAJIMTUYECKOM AKBATEPMOJIU3E

H. H. Hempyxunal, I. II Karoxoeaz, I. B. Pomauoez, b. II Tymamml, JI. E. (Doccz,
. II. Kocaueez, P. 3. Mycunz, A U Pamamuoeaz, A. B. Baxun®

'PI'Y edrr n rasa um. 1. M. I'y6xuHa,

*MHcTuTyT OpraHndeckoil u pusndeckon xumun uM. A. E. Ap6ysosa,
’KasaHckuit GpepeparbHBIN yHUBEPCUTET

E-mail: petnati@mail.ru

[IpoBeneHbl HKCHNEPUMEHTHl IO HEKATAIUTUYECKOMY M KaTaJUTHYECKOMY aKBaTepMOJIU3Y
BBICOKOBSI3KOH ~ HeTH  AmanpuuHCcKoro  MectopoxnaeHuss  (Tarapcran) B HPHUCYTCTBUHU
He(TEepacTBOPUMOIO  HUKEIb- U KOOaNbTCOAEpKAIlero  KaTajau3aropa, IMPOTOHOJOHOpa U
nopogoo0Opa3yonero  MuHepajga.  BBIABIEHb  OCOOCGHHOCTH  W3MEHEHHS  KOMIIOHEHTHOTO,
YIIEBOJOPOAHOTO M (PPAaKIIMOHHOTO COCTAaBOB, PEOJIOTMYECKHUX XapaKTepUCTUK HedTel, cpenHei
MOJICKYJISIPHOM Macchl ac(aabTeHOB MPU KATAIUTUYECKUX M HEKaTaJIUTUYECKUX HpeBpameHusx. [lpu
KaTaJUTHYECKOM aKBAaTEPMOJIM3€ YCTAaHOBJIEHO 3HAYMTENIbHOE HOBOOOpa3oBaHME Jerkux (pakuuit 70—
250°C (ma 23% wmac.), H-ankuiOeH30JI0B, yBEIHUYEHHE CcojepaHus Macea B 1,3 pasa, CHUXKeHUE
conepkanusi cMoi B 1,7 pa3a u Ba3koctd Ha 98% oTH. OCHOBHOE OTJIMYHE MpeoOpa3oBaHus HEDTH B
IIPUCYTCTBUM KaTaJIM3aToOpa U MPOTOHOJOHOPA COCTOUT B aKTHBALMM MPOTEKAHMs pEaKLUil AECTPYKIUH
mo C-C, C-N, C-0O, C-S cBa3aM u OJOKHPOBAaHWUW PEAKIUH TMOJMMEPHU3AIUA M, COOTBETCTBEHHO,
MEHbIIIEM KOKcooOpa3oBaHuH. OTMeueH (pakT coOpOLMU KOMIIOHEHTOB KaTaJln3aTopa Ha MOPO/Ie.

KiroueBble cjoBa:  akBaTepMoOJM3, IPOTOHOAOHOP, HEPTEPacCTBOPUMBIH  KaTaIH3aTop,
OpO1000pa3yoNil MUHEpPa.

Experiments are conducted on noncatalytic and catalytic aquathermolysis of Ashal’cha (Tatarstan)
heavy crude oil in the presence of oil-soluble nickel- and cobalt-containing catalyst, proton donor, and
rock-forming mineral. The mechanism of change of component, hydrocarbon, and fractional
compositions, rheological properties of the crudes, average molecular weight of asphaltenes in the
catalytic and noncatalytic conversion processes is studied. Catalytic aquathermolysis is shown to yield
considerable (by 23 wt. %) new-formation of light fractions (70-250°C) and n-alkyl benzenes, to increase
(1.3 fold) oil content, and reduce (1.7 fold) resin content and viscosity (98 rel. %). The basic distinction of
conversion of crude oil in the presence of catalyst and proton donor consists in activation of destructive
reactions at C—C, C-N, C-0, and C-S bonds and blocking of polymerization reactions and, therefore,
reduced coke formation. Sorption of catalyst components on rock is noted.

Key words: aquathermolysis, proton donor, oil-soluble catalyst, rock-forming mineral.
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HccnenoBana 3¢ (GeKTUBHOCTh PacTBOPOB AJisi HE(PTEBBHITECHEHUS, COACPKAIINUX KUPHBIE CIUPTHI.
DKCIIEpUMEHTAIBHO YCTAaHOBIIEHO, YTO CMECH >KUPHBIX CIIUPTOB C OJIepUHCYIb(oHATAMU 3HAYUTEIHHO
CHIKAIOT TOBEPXHOCTHOE HATSHKEHHWE Ha TpaHMIle paszzena jerkas Hedpth / BomHwid pactBop [IAB.
Cuctema 3aBOIHEHUS, COJIEpIKAILAsl >KUPHBIE CIIUPTHI, U3MEHSIET CMauuBAEMOCTh MIOPOABI C 0JICOPUIHHOM



10 HEUTpanbHOH. DKCHEPUMEHTHI 1O 3aBOJHEHHIO KEpHAa TOKa3ajiH, 4YTO MpPEIJIOKEHHas CUCTeMa
3aBOJHEHHS oOecneynBaeT 3(P(EKTUBHOE BBITCCHCHHE OCTATOYHOW HEDTH W CHIDKCHHE JIaBJICHUS
Haru€TaHus:.

Kuarwuessble cioBa: [TAB, )upHbIN CIUPT, XUMHUYECKOE 3aBOJHEHUE.

The enhanced oil recovery (EOR) performance of long-chain (fatty) alcohols is investigated. It is
demonstrated experimentally that mixtures of long-chain alcohols with olefin sulfonates can help reduce
interfacial tension between light oil and aqueous surfactant solution to an ultra-low level. Flooding system
containing long-chain alcohols can change the wettability of rocks from strongly oleophilic to neutral
state. Core flooding experiments showed that the proposed flooding system is effective in displacing
residual oil and reducing injection pressure.

Key words: surfactant, long-chain alcohol, experiments, chemical flooding.
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Lenb paboThl — ONTUMHU3AIMS METO/Ia MPOSKTUPOBAHUS TPACKTOPUU TOPU3OHTAIBHON CKBa)KUHBI.
N3BecTHbIE B HacTosIIEe BpEeMsi METO/IbI MPOECKTUPOBAHUS TPACKTOPUU CKBAXXUH MOTYT NMPUMEHSTHCS K
HAaKJIOHHBIM M TOPU3OHTAIbHBIM CKBaXKMHAM, HAKJIOHHO-HANpPABICHHBIM CKBaXUHAM C OOJBIINM
CMeNIeHueM 3a00si 0 OTHOIIEHHUIO K YCThIO M JAp. C Pa3HbIMU paguycamMH KpuUBHU3HBI. OJHAKO BCEM
CYUIECTBYIOIIMM METOJIaM MPHUCYILE CIEAYyIOllee OrpaHrueHue: pa3padaTbiBaeMasi TPaeKTOPHsI OTBEYAET
HOpMAaTHBaM OJKCIUTyaTalldd TPOMBICTIA, MPU ITOM HE SBISSACH ONTUMAalIbHOW. B Hacrosmed pabote

ONMCaHa ONTHUMHU3aLHUsA YIJIa CTBOJA MPSIMOJUHEHHOTO Y4YacTKa CKBaXUHBI, PAaCCMaTPUBAIOTCS CHIIA
00JIOMKOB IOPOJIbI M SKBUBAJICHTHAS TUIOTHOCTH IIUPKYJIUPYIOIIETO0 OYPOBOTO pacTBOpa.

KiawueBble cJIoBa: TOpPU3OHTANbHAs CKBaXHHA, TPACKTOPHs, OSKBHUBAJCHTHAS IUIOTHOCTh
UPKYIUPYIOLIETO OYpPOBOTO pacTBOpA.

The aim of this study is to optimize horizontal well trajectory designing method. Many of the
currently known well trajectory designing methods can be used for various well types (directional,
horizontal, extended-reach, sidetrack horizontal, etc.) and for various curvature radii (long, medium,
short, and ultrashort). But all of them suffer from the limitation in that the designed trajectories meet the
standard field operation requirements, but are not optimal. This work not only optimized the hole
deviation angle of the linear (tangent) section of the well, but also took account of the forces of debris and
equivalent circulating density (ECD) of the drilling muds.

Key words: horizontal well, trajectory, optimization, ECD of drilling mud.
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Ha ocnoBe m3otepmbl aacopbuuu Jlenrmropa ompeneneHa 3(@eKTuBHOCTh JecopOIMu MeTaHa
YrOJbHBIX TUTacTOB. Ha KpuBBIX 3(Q(EKTHBHOCTH ACCOPOIMU OTMEYCHBI TPH KIFOYEBBIX 3HAYCHHS
JIABJICHUS: JTaBJICHHE OOpaIIeHUs, IEPEXOTHOE IaBJICHNUE U JaBJICHUE BOCIPUUMUYUBOCTH. [1o maHHBIM O
KJIFOYEBBIX 3HAYCHUSAX JABICHUS W KPUTHYECKOM JABJICHUU JI€COPOIMH TPOIECC H30TEPMHUECKOM
JecopOLny MPU CHIDKCHUU JABJICHHSI MOXKHO Pa3/IeIUTh HA 5 CTa/IMii: HyJeBas, MeIJICHHAs, IIepeX0oaHasl,
OpIcTpas u BocnpuuM4KBas. Ha mpumepe mokaszaHo, 4To B MpoIiecce T00bIUM METaHa YTONIbHBIX TJIACTOB
HyJieBasi CTaJus HE BHOCHT BKJIAQJ B MPOJYKTUBHOCTH, MEIJICHHAS W MEPEXOAHAsl CTaJUU JAIOT MAaIIbIi
BKJIQJI, OCHOBHOM BKJIQJ TMPUHAIJICKUT OBICTPOM M BOCHPHMMYMBOM CTaausM. Uem BHIIIEC 1aBJICHHE
BOCIIPUMMYHUBOCTH, TeM OBICTpee JOCTHraercs NHK Jo0bYM MeTaHa. Yem Bbime 3¢ (EeKTUBHOCTH
JecopOIin, TEM, OUYEBHUJIHO, OOJIBIIIE CKOPOCTh YBEIHMYCHUS 00BEMa PO TYKIIUH.

KiroueBble cjI0Ba: METaH YroJIbHBIX IUIACTOB, H30TepMa aacopoumu Jlenrmropa, 3¢ dekTuBHOCTD
JecopOIu, CTaANH IeCOPOINH, MPOAYKTHBHOCTh

Langmuir isothermal adsorption equation is used to determine coalbed methane desorption
efficiency. Three key pressure points are noted on desorption efficiency curves: turning pressure,
transition pressure, and sensitive pressure. Based on the data on critical pressures and critical desorption
pressure, the isothermal desorption process at reduced pressure can be divided into five stages: zero, slow,
transitional, fast, and sensitive. It is shown by example that in the coalbed methane extraction process the
zero stage makes no contribution to productivity, slow and transitional stages make a small contribution,
while the fast and sensitive stages (the last one in particular) make the critical contribution. The higher the
sensitive pressure, the faster the methane extraction peak is reached. The higher the desorption efficiency,
the faster the production volume increase.

Key words: coalbed methane, Langmuir isothermal adsorption equation, desorption efficiency, key
pressure, desorption stages, productivity.
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OO0ocHOBaHAa TPHUHIUIIKMATIBHAS BO3MOXHOCTh BBICOKOTOYHOTO OINPEACIICHHUS]  COACPIKAHUS
HEPAaCTBOPEHHOM BOJbI B TOIUTUBAX C MCIOJIb30BAHHEM BBICOKOIOOPOTHBIX CBY pe30HAaHCHBIX CHUCTEM.
[IpuBemeHbI pe3yabTaThl SKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS IIMIIMHIPHIECKOTO 00bEMHOT0 pe30HaTOpa
C TOHKUM CJIOEM BOJbl Ha HI)XHEH TOPIEBOM CTEHKE. AHAJINU3 MPEI0KEHHOIO METO/a IMPOBEACH C
KCMOJIb30BAHUEM MOJECIMPOBAHUS METOJOM KOHEYHBIX 37eMeHTOB B cucteMe ANSYS. IIpaktrnueckum
HpI/IMeHeHI/ICM pe?)y.]II:TaTOB I/ICCJIG,Z[OBaHI/Iﬁ MOXET CTaThb onpe;[eneHHe OC&)KI[GHHOﬁ BOAbBI B TOIIJIMBAx
JUTSl PE€aKTUBHBIX JIBUTATEIICH.

KiroueBble cJji0Ba: IUIMHAPUYECKUI OOBEMHBIN pPE30HATOP, COJEpXKAHWE BOJBI, TOIUIMBO IS
PEAKTUBHBIX ABUraTeleH, 2IEKTpUUYECKOE TOJIE.

The possibility, in principle, of determination of content of undissolved water in fuels with high
precision using high-Q superhigh-frequency (SHF) resonance systems (microwave cavity resonator) is
substantiated. The results of experimental study of a cylindrical cavity resonator with a thin layer of water
on the bottom-end wall are adduced. An analysis has been made of the proposed method using simulation
by finite-elements method in the ANSYS system. The research results can be of practical use for
determining deposited water in jet fuels.

Key words: cylindrical cavity resonator, water content, jet fuel, electric field.



