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XUMMOTOJIOTMYECKHWI [TPUHLIVIIT OIIEHKU CKJIOHHOCTH ABTOMOBHMJIbHBIX
MOTOPHbBIX MACEJI K OGPA30OBAHUIO OTJIOJKEHUU

A. JI. Yyounoeckux
3A0 «HAMU-XVIM»,
E-mail: namihim@yandex.ru

[ToxazaHa BO3MOXHOCTh IPOTHO3UPOBAHMS OBEJCHUS MOTOPHOTO Macliia MPH BBICOKUX M HU3KUX
(YMEpeHHBIX) TeMIlepaTypax, 1 Ha OCHOBAaHHH 3TOTO B paMKax Pa3BUTHUS (DHU3UKO-MEXaHHMYECKOTO (WIIH
«MOTOXMMHUYECKOT0») MOJX0a pa3paboTaHa MOJIeNb, TO3BOJISIONIAs POTHO3UPOBATH CKIIOHHOCThH Maciia
K oOpa3zoBanuio otioxeHuid npu Bbicokoil (BTO) m nmskoir (HTO) rtemmneparypax. Cneuunguka
obpazoBanus BTO u HTO cBsi3ana ¢ 0cOOEHHOCTSIMU TIOBEACHUS TUCIIEPCHOM (pa3bl, 4YTO pearn3yercs B
pa3IMYHON CTEMEHU 3aloJIHEHUS €€ MOBEPXHOCTH MPHCATKaMHU Maclia U BBIPAXKACTCS B PA3IMUUU
TeMIEepaTypPHOU YCTOMYUBOCTH MTOBEPXHOCTHBIX (3alIUTHBIX) CIOEB.

KiroueBble cjoBa: MOTOPHOE Macjo, XUMMOTOJIOTMYECKas OIeHKa, JucrnepcHas (dasa,
BBICOKOTEMIIEPATYPHbIE OTJIOKEHUS, HHU3KOTEMIIepaTypHble OTJIOXKEHUS, [BUTATeNb BHYTPEHHETO
CropaHus.

The possibility of predicting motor oil behavior at high and low (moderate) temperatures is shown,
and based on this a model that allows prediction of deposit forming tendency of oil at high (HTD) and
low (LTD) temperatures is built within the framework of formulation of a physicomechanical (or
motochemical) approach. The specific nature of HTD and LTD formation is associated with the
peculiarities of disperse phase behavior, which is realized in various degrees of filling of the phase
surface by oil additives and is expressed in the difference of temperature stability of surface (protective)
layers.

Key words: motor oil, chemmotological evaluation, disperse phase, high-temperature deposits,
low-temperature deposits, internal combustion engine.

METOJ, OHEHKH CKJIOHHOCTU ABTOMOBUJIbHBIX BEH3MHOB K ObPA3OBAHUIO
OTJIOXKEHNU B UHXEKTOPAX CUCTEM BIIPBICKA HA BE3SMOTOPHOU YCTAHOBKE
OCB-01

A. B. Akoenes, A. B. Mypawkuna, K. B. Illamanog
DAY «25 I'ocHNMU xummorosornu Munobopounst Poccun>,
E-mail: alyamurashkina@gmail.com

ITpuBeneHs! pe3ynbTaThl aHAJIN3a OCOOEHHOCTEN 00pa30BaHUs OTIOKEHUN B HHKEKTOPAX CHCTEMBI
BIIPBICKA OCH3MHOBBIX JIBUTATENEH, MPEATIOKEH MEXaHU3M 3TOro mnpotecca. Pazpaboransl 6e3MoTOpHas
YCTaHOBKa M METOJl OLIEHKU CKJIOHHOCTH AaBTOMOOMIIbHBIX OCH3MHOB K OOpa30BAHUIO OTIOXKEHHUH B
MH)KEKTOpax cHucTeM BIpbicKa. IIpemioskeH KpuTepuil OayuIbHOM OLIEHKM 3arps3HEHUN IO CTETEeHU
3aTeMHEHHUs1 JoHbIMKa (opcyHkH. [IpuBeneHsl pe3yabTaThl MCHBITAHUM MO MPEIIOKEHHOW METOJHMKe
WH/IMBUYAIbHBIX YTIIEBOJOPOIOB U UX CMECEH, a TaKkXkKe psAaa OCH3MHOB Pa3IMYHBIX NPOu3BoAUTENEH. B
cllyyae MHJIMBUAYAJIbHBIX YIIIEBOJOPOJOB HauboIee 3aMeTHbIN BKJIal B 00pa30BaHUE OTIOKEHUI BHOCAT
HeTpeeIbHBIE YIIIEBOJAOPOAbI U a30TCOACPIKAIME COSAWHEHHs, MPUYEM Ui Tpolecca o0pa3oBaHUS
OTJIOXKEHUH HE XapaKTepHbl aJJUTUBHOCTh M cuHepruueckuil 3¢ ¢dexr. Cpenu TOBapHbBIX OEH3MHOB
MaKCHUMAaJIbHOW CKJIOHHOCTBIO K 0Opa3oBaHUIO OTJIOKEHUH XapaKTepU3yIOTCs OCH3MHBI, COJEpIKallue
MMA unu 3Ha4UTENBbHOE KOJIMYECTBO (PPAKLUU KaTAIUTHUYECKOr0 KPEKUHIAa U HE COJepIKALINE MOIOIIUX
npUCcaToK. MUHUMAIIbHOE KOJIMYECTBO OTIIOKEHUN XapaKTepHO AJisi OEH3WHOB C MOIOLIMMHU MPUCATKAMHU.

KiroueBble ciaoBa: TomuBHas (OpCyHKa, WHXKEKTOp, aBTOMOOWIIBHBIM O€H3UH, 3arpsi3HEHHE
BIIYCKHOTI'O TPaKTa, MOIOIIME CBOWCTBA.

The characteristics and mechanism of deposit formation in spray injection system of gasoline
engines are discussed. A motorless unit and a method evaluation of deposit forming tendency of
automotive gasolines in spray injection systems are developed. The criterion of numerical evaluation of



pollutants based on degree of darkening of spray injector bottom is proposed. The results of tests, by the
proposed method, of individual hydrocarbons and their mixtures as well as of several gasolines of
different producers are adduced. Among the individual hydrocarbons, unsaturated hydrocarbons and
nitrogen-bearing compounds contribute the most to deposit formation, and additivity and synergy effect
are not typical for the deposit formation process. Among the commercial gasolines, those containing
MMA (monomethylaniline) or a substantial quantity of catalytically cracked fractions and not containing
detergent additives exhibit maximum deposit forming tendency. Minimal deposit formation is typical for
gasolines containing detergent additives.

Key words: fuel sprayer, injector, automotive gasoline, fouling of injection line, detergent
properties.

OKCIIEPUMEHTAJIBHOE UCCIIEJOBAHMUME ITPUYMH CHIKEHMA DOPEKTUBHOCTH
OCVYILIKHU ITPUPOAHOI'O I'A3A LIEOJINTAMU 4A

Jlu Yanuyne, I[3a Banvayn, By Ca
School of Petroleum Engineering, Southwest Petroleum University (China),
E-mail: jiawenlong08@126.com

W3 BepxHel, cpeHel W HIKHEH 30H aacopOepa JUisl OCYLIKH MPHUPOTHOTO ra3a ObUIM OTOOpaHBI
oOpasnpbl amcopbeHTta — 1eonuta 4A. OOpas3ibl CBEXKEro W pabOTaBIIETO IIEOJTMTa HCCIICIOBAHbBI
METOJaMH CKaHHPYIOMIEH 3JEKTPOHHOW MHUKPOCKONUHU U acOpOIUu—aecopOoIuu a3ora. BeisgBieHo, 4TO
9acTh BHEIIHHUX MOP PabOTAaBILEro IEOINTa 3aKyIOpeHa B Pe3yabTaTe Pa3pyIICHUs] CTPYKTYPHI IIEOTUTA.
BcenenctBue aToro yaenpHas 1mioniaib MOBEPXHOCTH, pa3Mep U 00BbEM MOp paboTaBIIero ajcopOeHTa u3
cpemHell 30HBI agcopOepa MEHbIIE COOTBETCTBEHHO Ha 59,15; 68,36 u 32,32% 1o cpaBHEHHIO C YTHMH
rmapameTpamu Il CBeXero mneoiuta. [10ckoapKy MOJIEKYIIBI BOABI HE MOTYT IPUHUKHYTh BO BHYTPEHHHE
MOPBI BBUJIY HAPYIIEHUSI CTPYKTYPHI IE0TUTa, 3P(HEKTUBHOCTh OCYIIIKH Ta3a CHukaetcs. MccienoBanue
METOJOM TEPMOTPABHUMETPHUH IICOJUTOB, aJCOPOMPOBABIIMX BOAY, IOKa3ano, 4To 3(HPEKTUBHOCTH
ancopbumMu BoOAbl paboTaBmIMM IeodMTOM HIke Ha 35,52%, a »sddexkTuBHOCTE ancopOuuu
YTJIEBOJIOPOI0B — BhIIIE HA 18,95% 110 CpaBHEHUIO CO CBEKUM 00pa3IOM.

KiroueBblie ciioBa: 11eonut 4A, IpUPOIHBINA Ta3, acOpOIMOHHAS OCYILIKA T'a3a.

Scanning electron microscopic (SEM), nitrogen adsorption-desorption, and thermogravimetric
experiments were conducted on one fresh 4A zeolite and three regenerated 4A zeolite samples taken from
the top, middle, and bottom of a natural gas dehydration bed. The results showed that parts of the
regenerated zeolite are blocked due to collapse of the zeolite structure. As a result, the specific surface
area, the average pore volume, and the average pore diameter of the three regenerated zeolites taken from
the middle of the dehydration bed are less by about 59.15%, 68.36%, and 32.12%, respectively, than
those of the fresh zeolite. Since water molecules cannot enter the internal pores due to blockage caused by
collapse of the zeolite structure, the gas dehydration performance of the regenerated zeolites is reduced.
Thermogravimetric analysis of the zeolites that adsorbed water showed that water adsorption performance
of the regenerated zeolites is 35.52% less and hydrocarbon adsorption performance of these zeolites is
18.95% more than those of the fresh zeolite.

Key words: 4A zeolite, natural gas, adsorption drying.

UCTIBITAHMS THTUBUTOPOB KOPPO3MI HA OCHOBE UMHNJIA30JIMHOB I1PU
HABOJIOPOXXNBAHUU MAJIOVYTJIEPOAMCTOU CTAJIN B KUCJIBIX CPEJAX

1 2 2 1 1
M. /1. Ilnomnukosa', H. A. Tuynoé’, A. A. Hoeukoeé', A. A. Xpenosa', A. b. Illeun
'Tlepmckmit rOCyAapCTBEHHBIN HAIIMOHAABHBIN HCCAEAOBATEAbCKUN YHUBEPCUTET,

*PT'Y nedru v raza umenu V. M. I'ybxuHa,

E-mail: ashein@psu.ru



MerogamMu HMIIEAaHCHOM CIIEKTPOCKONIMM W MCIBITAHUW Ha pPa3pblB UCCIEAOBAHO 3alIUTHOE
NeicTBIe HHTUOUTOPOB KOPPO3UHU Ha OCHOBE UMU/IA30JIMHOB IO OTHOLICHHUIO K MAJIOYTJIEPOIUCTON CTalu
IIPU HAaBOJIOPOKUBAHUH B KUCIBIX cpenax. [lokazaHo, 4ro npomsiiuieHHbie nHruouTopsl GIJIDK-MK 201
A u ®JIDK-UK 201 b moHMXarOT CKOPOCTh MPOIECCOB KOPPO3MHM W HABOJOPOKHUBAHUS, OO0amas
crenienpto 3amuThl ctanu Ct3 cBbime 80%, u CHIKAIOT KOA((UIMEHT MOTepH MPOYHOCTH O0pas3IoB
CTaJIbHOW MPOBOJIOKH B KUCIIBIX CEPOBOAOPOACOAEpKAMX cpenax 10 1,3—4,3%.

KiroueBble cJjioBa: HaBOJOPOXHBAHWE, HMHTHOUTOP KOPPO3MH, CEPOBOAOPOA, HUMIIEIAHCHAS
CIIEKTPOCKOIUS, UCIIBITAHUSI HA Pa3pbIB.

The protective action of imidazoline-based corrosion inhibitors for low-carbon steel having a
tendency to absorb hydrogen in acidic media is studied applying impedance spectroscopy and breaking
tests. It is shown that the commercial inhibitors FLEK-IK 201 A and FLEK-IK 201 B reduce corrosion
and hydrogen absorption rate, having a St3 steel protection degree above 80%, and lowers strength loss
coefficient of steel wire samples in acidic hydrogen sulfide containing media to 1.3-4.3%.

Key words: hydrogen absorption, corrosion inhibitor, hydrogen sulfide, impedance spectroscopy,
breaking tests.

YCOBEPIIEHCTBOBAHHbIII METOJT PACUETA MUHUMAJIBHOT'O JIABJIEHUS
CMEIINBAEMOCTH I1PY TA3OBOM 3ABOJJHEHNN

Xoy ,ZIaJlul’Z’3, Xe ﬁoumuul’z, Jlo Huuzyal, Cyns .]Ieﬁl, Tan IOHI, Hane H'
!College of Energy Resource, Chengdu University of Technology (Chengdu, Sichuan Province, China),

*The State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation, Chengdu University of
Technology (Chengdu, Sichuan Province, China),

*The State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation Engineering, Southwest
Petroleum University (Chengdu, Sichuan Province, China),

E-mail: houdali08 @163.com

Munumansnoe gasinenue cmemuBaemoctu  (MJZIC)  sBasieTcss  KIIIOYEBBIM  MapaMeTpoM,
OIPENIENIAIONUM BO3MOXKHOCTh MOJHOIO cMelleHus: He(Tu U rasa. C HCIOIb30BaHUEM MOJEIHM B BHUJE
TOHKON TpyOKHM 3KcrnepuMeHTaibHO ycraHoBieHo MJIC rasza m mectu oOpasuoB Hedtu. Ilpeanoxena
YCOBEpLICHCTBOBAaHHAsI MaTeMarudeckas Mozaens uist onpeaenenus MJIC, co3ganHas ¢ UCIOIb30BaHUEM
97 rpynn nanHeix 0 MJIC yrneBogopoioB (18 rpynn ass mpolecca 3aBOJAHEHUS CyXUM Ta3oM U 79 rpynn
IVl 3aBOJHEHUs JKUPHBIM ra3oMm). IlomyueHHas Mopenb yHUBeEpcalbHa, ABISETCd (QYyHKIMEH
TeMIIepaTyphl IUIacTa, CpeiHEe MOJIeKyIsipHON Macchl octaTtka HepTH Cry, MOIBbHON gomu neryunx (CHy
u N;) u npomexyrodnsix koMroHeHTOB (CO,, H,S, C,—Cy) HedTn u HarHeraemoro rasza. [IpoBeneHo
CpPaBHEHHUE MPENTIOKEHHON MOJIENN ¢ IIMPOKO UCIOIb3YEMBIMU AMIMPUUECKUMU MOJEISIMH, TIOKa3aBLIee
BBICOKYIO CXOIMMOCTb OKCIIEPUMEHTAIBHBIX M PAcCUYETHBIX JAHHBIX CPENHAS OTHOCHUTENIbHAS
MOTrpeurHocTh cocrasiset 7,11%.

KiaroueBblie cjI0Ba: MHHHMAJILHOE JaBJICHUC CMCIIMBACMOCTH, I'a30BOC 3aBOAHCHHC, aJITOPUTM
OIITUMMU3AINH.

Minimum miscibility pressure (MMP) is a key parameter in determining whether crude oil and gas
are completely miscible. MMPs of gas and six oil samples are determined experimentally using a model
in the form of thin tube. An improved mathematical model built with 97 data groups on MMPs of
hydrocarbons (18 groups for dry gas flooding and 79 groups for fat gas flooding) is proposed for
determining MMPs. The obtained model is universal, and is a function of reservoir temperature, mean
molecular mass of C7; oil residue, mole fraction of volatile (CH4 and N») and intermediate components
(COy, H,S, C,—C) of oil and injected gas. Comparison of the proposed model with widely used empirical
models shows high convergence of experimental and calculated data when calculated by the developed
model, the average relative error being 7.11%.

Key words: minimum miscibility pressure, gas flooding, optimization algorithm.



TEOPETUYECKOE UCCIIEJOBAHUE SPOEKTA IIPOCKAJIb3bIBAHWA I'A3SA B
ITOPOBOM ITPOCTPAHCTBE IIVNIOTHBIX IIECHAHMKOB ITP11 HAJIMYNN BOJHOU ®A3bI

Ju I'an, /[yn Ilunuyans, Mo Illaowans, By I[3ucins

China University of Petroleum (Beijing, China),
E-mail: 2011312058 @student.cup.edu.cn

[lo cpaBHEHHMIO C pagMyCOM IOPOBBIX KaHAIOB B IUIOTHBIX TIECYAHHWKAX, CPEIHSS JJIMHA
CBOOOJHOTO TpoOera MOJEKYJIbl HE SBISETCS HUYTOXKHO MaJlOW BEIWYMHOH, KOTOPYIO MOXHO HE
yauThIBaTh. B pe3ynbrare sToro 3¢ ekt mpockanb3siBaHus raza (3¢gdext Knuakenbepra) B MIOTHBIX
NECUaHNKaX OYEHb 3HAYMTEJICH M JOJDKCH YYMUThIBaThecs. Llenmp naHHOM paboThl — € MOMOUIBIO
AQHAJTMTHYECKOTO BBIPAKEHUSI TI0KA3aTh BIHMSHHUE MapaMeTPOB CTPYKTYpPHI MOPOBOTO IPOCTPAHCTBA H
TeMmrepaTypbl Ha K03()(DUIIUEHT CKONBKEHHUS ra3a ¢ y4eTOM BOJOHACHIIIEHHOCTH MJIOTHBIX MECUAHUKOB.
MaremMaTrueckasi MOJEIb, BKJIFOUYAIONIAs BOJIOHACBHIIICHHOCTh, ObLIa BBIBEJCHA W3 TEOPHH (HPAKTAJIOB.
Pesynbrathl pacyera ko3¢ UIMEHTa CKOJIbXEeHUs ra3a (KoHcTaHThl KinHkeHOepra) 1mo mpeayioskeHHOH
MOJIEJIA XOPOIIO COTJACYIOTCS C AKCIEPUMEHTATBHBIMU JAHHBIMH, TPEICTABICHHBIMU B JIUTEpaAType.
Kpowme Toro, uccnenoBaHo BIUsHHE TAPaMETPOB CTPYKTYPhI IIOPOBOTO MPOCTPAHCTBA M TEMIIEPATyphl Ha
KOO(DPUIIMEHT CKOJIbKEHUS Ta3a MPH Pa3IUYHBIX 3HAYCHHUSAX BOJOHACHIICHHOCTH. KoaddummeHt
CKOJIBKCHUSI KOPPENUpyeT ¢ (pakTalbHON pa3MEpHOCTHIO H3BMIMCTOCTH MOPOBBIX KaHAJIOB IIpU
BBICOKMX 3HAYCHHUSX BOJOHACHIIICHHOCTH. DTO OTJIMYACT IOJYUYCHHYIO AHAJTUTHYECKYIO MOJEIb OT
o1HO(a3HOM, HE YUNTHIBAIOIICH BIMSHHE BOIOHACHIIICHHOCTH.

KuroueBble ciioBa: Teopusi ppakTanoB, MUKPOCTPYKTYpa, BOJOHACKHIIIIEHHOCTh, CKOJIbKEHUE Ta3a,
IJIOTHEIN ITIECYAHUK.

Compared to micro/nano-scale pore throat radius in tight sandstones, the mean gas molecule free
path length is no longer negligible. Because of this, gas slippage (Klinkenberg effect) in tight sandstones
is quite significant and cannot be ignored. The purpose of this work is to show, using an analytical
expression (mathematical model), the influence of the parameters of the porous space structure and
temperature on the gas slippage factor, taking account of water saturation of tight sandstones. The model
that includes water saturation is derived from the fractal theory. The gas slippage factors (Klinkenberg
constants) calculated by the proposed model agree with the experimental data reported in the literature.
Also, the effect of porous space structure and temperature on the gas slippage factor is studied at different
water saturations. The gas slippage factor correlates with the fractal dimension of pore channel tortuosity
under high water saturations. This distinguishes the derived analytical model from the single-phase one
that ignores the water saturation effect.

Key words: fractal theory, microstructure, water saturation, gas slippage, tight sandstone.

UCCJIEAOBAHUE ITAPAMETPOB TEXHOJIOTMHECKOI'O PEXXKMMA PABOTBI
CKBAXMHLI B INTACTAX C IIOJJOIIBEHHOU BOAOHN, KOTOPBLIE UHULIUUPYIOT
IMPOLECC I'PEBHEOBPA30OBAHUA

103 Hunl, Yeno Cﬂod)aubl, Jwo Xaoxaubl’z, I35 Xyl
'Southwest Petroleum University (Chengdu, Sichuan, China),
2Sichuan College of Architectural Technology (Deyang, China),
E-mail: yuepingaa@126.com

B cootBeTcTBHMM C OmMCcaHMEM IWHAMHUYECKOTO Mporecca 0O0pa3oBaHUs TpeOHEH MOIOIIBEHHOM
BOABl B TOPH3OHTAIBHBIX CKBAXKMHAX OBLIO OMpPENEICHO HAYadbHOE COCTOSHUE, MPE/IIeCTBYIOIICE
Hayany noabema Boabl. [lpuBeneHsl (opmysbl, Mmomorarouiye MOHSTh CYTh Ipoliecca OO0pa30BaHUS
rpeOHsl TOJOIIBEHHONW BOJBI, HAMPABIEHHOTO K TOPHU3OHTAIBHOW CKBAOXMHE, W IMPOAHAIU3UPOBATH
mporecc TpedHeoOpa3oBaHUsT B 3aBUCUMOCTH OT jAeOuTa CKBaXWMHBL. Llembp paboThl — yIydIIUTH
MOHMMAaHMeE Tpolecca 00pa3oBaHus rpeOHEN MOJOUIBEHHON BOJBI MO0 HANPABICHHUIO K TOPU30HTAIHHON
CKBa)KUHE.



KiroueBble c¢ji0Ba: TOpPH3OHTaJdbHAs CKBa)XMHA, HE(PTSHONW TIIJIACT C TMOAOUIBEHHOW BOJIOM,
oOpasoBaHue rpeOHS BOBI, KPUTHUECKUN EOUT, HHUITUUPYIOIIUHA ITOHEM BOJIBI ACOUT.

In accordance with the description of the process of dynamic bottom water cresting to horizontal
wells, it is proposed that there is a startup state before the water rise. Formulas are given to calculate the
production parameters that trigger the startup state. These formulas help understand the essence of bottom
water cresting to horizontal wells and analyze the cresting process as a function of well production. The
purpose of this work was to get a better the understanding of bottom water cresting to horizontal wells.

Key words: horizontal well, bottom water reservoir, water cresting, critical production rate, startup
rate.

PA3PABOTKA U IIPUMEHEHUE 3ABOMHOM CUCTEMbI USMEPEHM I IAPAMETPOB
PEXXUMA BYPEHUA

Ma Tanvuwy, Yenwo Ilun
Southwest Petroleum University (Chendu, China),
E-mail: matianshou@126.com

Pa3zpaborana cucrema m3MepeHus mapamerpoB pexuma Oypenus (IIPB) B peampHOM Bpemenw,
KOTOpasi MOXKET paboTaTh B 3a00MHBIX YCIOBUSX Ha TUIYOMHE HecKoJbkuX Thicsia meTpoB. K TIPb
OTHOCSITCSI Harpy3ka Ha J0JI0TO, KPYTAIIUNA MOMEHT Ha JI0JI0Te U O0KOBOE€ (OTKJIOHSAIOIIEE) yCHIIME Ha
nonore. OmmcaHbl MPOCKTHPOBAHHWE CTPYKTYphl U TApaMETPOB JAaTYMKOB, KATMOpOBKA MATUYUKOB H
pe3ybTaThl MOJEBbIX ucnbiTanuid. /[ mamepenus [1Pb B peansHOM BpeMeHH Ha 3a00€ CTIPOEKTUPOBAHBI
YEThIPE OTACIIbHBIX MOCTOBBIX TEH30/IaTUMKa U U3MEPUTEIIbHAS cucTeMa. M3MepeHHbIe 3HaueHusl 0CEBOM
Harpy3Ku MpeBBIIAIOT pacCYMTaHHBIE UCXO/ U3 Beca Ha Kproke. CiieoBaTeNbHO, peajibHas Harpy3ka Ha
JIOJIOTO BBIIIE, YEM pacyeTHas IO JaHHBIM CTaHIUMU TeoJIoro-TexHuueckux wucciuenoBanuii (I'TH).
Kpyrammii MOMEHT Ha 10J0Te Takke Bbilie, yeM no naHHbiM ['THU. TlpensioxkeHHbld U3MEPUTENbHBII
MHCTPYMEHT MOJKET HCIIOJIb30BAThCS KaK MpU OypeHHM POTOPHOM yIpaBlsieMOW CHCTEMOH, TaKk W MpHU
TpaauLIMOHHOM OypeHuu. M3mepeHHble 3HaYeHUs] Harpy3KH U MOMEHTa Ha JI0JIOTe Tak)Ke MOTYT ObITh
MCIOJIb30BaHBI JIJIsl aHATN3a BUOpaluu OYpHILHOW KOJIOHHEI.

KuroueBble cioBa: u3Mepenue 3a00iHBIX MapaMeTpoB BO BpeMsi OypeHHs, MmapaMmeTpbl pekuMa
OypeHus, Harpy3Kka Ha J0JI0TO, MOMEHT Ha J0JI0Te, O0KOBOE YCHIIE Ha JIOJIOTE.

A system capable of operating in downhole conditions at depths of several thousand meters is
developed for measuring drilling engineering parameters (DEP) in real time. The aim is to monitor DEP
during drilling, which include the weight on the drill bit (WOB), torque on the drill bit (TOB), and lateral
force on the drill bit. The design of the structure and parameters of the sensors, calibration of the sensors,
and the field test results are described. Four separate strain gages and a measuring system are designed to
measure DEP at the downhole during drilling in real time. The field tests show that the designs are sound.
The measured axial force is greater than the calculated, which means that the real WOB is higher than the
logging WOB, and TOB is greater than the logging torque, so that the survey instruments can meet the
requirements of rotary steerable drilling and conventional drilling. The measured WOB and TOB data can
also be used to analyze drill string vibrations.

Key words: measurement of downhole parameters during drilling, drilling engineering parameters
(DEP), weight on bit, torque on bit, lateral force on bit.

_ AHAJIM3 KPUTUYECKHUX U3I'MBAIOIINX 1 KOHTAKTHBIX HAI'PY3OK,
JEUCTBVYIOIMX HA KOJITKOBUHI' ITPU PABOTAX B BEPTUKAJIBHOU CKBAXWHE
MAJIOT'O JUAMETPA
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[IpoBeneH nmeranbHBI aHanMM3 yclioBUid paboTel konTioOumHra (KT) B BepTHKAIBbHOW CKBaKHMHE
MaJIOTO JAMaMETpa, C UCIIOIb30BaHUEM Pa3pabOTaHHBIX MOJENEH pacCUUTaHbl KPUTHUECKUE U3rHdaromume
U CBsI3aHHbIE C HHMMM KOHTAaKTHble Harpy3ku Ha KoJoHHY KT pasnmuunbix aumamerpoB. M3ydeHsl
3aBUCUMOCTH KPUTUYECKMX M3THOAIONIMX HArpy30K M COOTBETCTBYIOIIMX MM KOHTAKTHBIX Harpy3ok OT
Pa3IMyYHBIX MapaMeTpoB. Pe3ynbTaThl MOKa3bIBAIOT, YTO KpUTHYECKass M3rudaromias Harpy3ka pacTer C
muamerpom KT, mmnna Butka KT Bo3pactaet ¢ yBenuuenunem auametrpa KT u yMeHbIIEHMEM KOJIBIEBOTO
3azopa Mexny KT m crenkamu ckBaxkuHbl. KoHTakTHas Harpy3ka mexay KT u cTeHKamMu CKBaKMHBI
YBEJIMUUBAETCS C POCTOM OCEBOM CKMMAIOLIEH HArpy3ku U cHMxkaerca ¢ pocrom auamerpa KT. Jlns
CHIDKEHHUS CUJI TPEHHUS U KOHTAKTHOM Harpysku cienyer BoioupaTh KT Gombliero pasmepa u MeHbIIHE
C)KMMAIOILME HArpy3KH, COXPAHSSI IPH 3TOM JIOCTATOYHYIO BEJIMUMHY KOJIBLIEBOTO 3a30pa.

KioueBble cjioBa: CKBaXMHA MaJIoro JUaMeTpa, KOJTIOOWHT, CHHYCOUJAIBHBIA HW3THO,
CIUPATBHBINA U3TH0, KpUTHUYECKAst HAarpy3Ka, KOHTAKTHAs Harpy3Ka.

The microhole technology is a novel technology for wellbore diameters less than 88.9 mm with
coiled tubing (CT) as the tubing string for downhole operations. Due to small microhole diameter, the CT
cannot rotate in the downhole and so a sliding force is needed to trip the CT into the microhole. As a
result, high friction is generated between the CT and the wellbore. Problems, such as buckling and even
seizure, occur under compressive load and this severely impairs downhole operations of the CT in the
microhole. In this work, a detailed analysis is made of the CT operation conditions in small-diameter
vertical wellbore, the critical buckling and associated contact loads on the CT string of various diameters
are calculated using well-developed models, and the dependence of the critical buckling and the
corresponding contact loads on various parameters are studied. The results show that the critical buckling
load increases with the CT diameter and the coil pitch width increases with the CT diameter increase and
decrease of the annular clearance between the CT and the wellbore wall. The contact load between the CT
and the wellbore wall increases with increase of axial compressive load and decreases with increase of
CT diameter. To reduce friction and contact load and to trip the CT smoothly into vertical microholes, CT
of larger diameter and smaller compressive load should be selected, keeping the annular clearance wide
enough.

Key words: microhole, vertical well, coiled tubing, sinusoidal buckling, helical buckling, critical
load, contact load.

O BOSMOXHOCTH OIPEAEJIEHV OTHOCHUTEJILHOU TNIOTHOCTU MACJISIHBIX
OPAKIHNHN 10 POTOMU3OBPAXXEHMAM

1,2 2 2
M. 10. /lonomamoe™*, /1. O. llynakoeckas”, P. C. Mananoe

'Y $umckuit rocypAapCTBeHHBII HePTSIHOM TeXHUYECKUI YHUBEPCHTET,
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ITokazaHa BO3MOKHOCTH AUCTAHIIUOHHOI'O0 OMPCACICHUA OTHOCHUTEIBHOM INIOTHOCTH MAacCIISHBIX
¢bpakuuii mo GoTonzoOpakeHUsIM. Y CTAHOBIICHHASI 3aBUCIMOCTh MEX/y IIBETOBBIMU XapaKTEPHUCTUKAMHU
U INIOTHOCTBIXO MOKET 6]:ITB INPUMCHCHA IIpHU OIICPATUBHOM KOHTPOJIC Ka4Y€CTBA MACIISIHOTO ChIPpbSA Ha
HedTenepepabaTHIBAIOIINX MPOU3BO/ICTBAX.

KiawueBble ciaoBa: MaciusHas — (Qpakuusi, IUIOTHOCTh,  (OTOM300pa)KeHHE,  IIBETOBBIC
XapaKTEPUCTHKH.

The possibility of remote determination of relative density of lubricating oil fractions from
photoimages is shown. The established correlation between the color characteristics and the density can
be applied for operational control of the oil quality at oil refineries.



Key words: lubricating oil fraction, density, photoimage, color characteristics.

MAJIOOEbEMHbLIN BUCKO3UMETP JIJ151 OIPEJIEJIEHUS] KHHEMATUYECKOM
BA3SKOCTH XUAKNX CMA30OYHbBIX MATEPHUAJIOB

b. U. Kosanvckui, O. H. Ilempos, B. I'. IllIpam, M. H. Apmémoe

Cubupcxuit pepepasbHbII yHUBEPCUTET,
E-mail: shram18rus@mail.ru

Pazpaboran Mano00BEMHBIN BHUCKO3UMETP MJIsi H3MEPEHHS BA3KOCTH CMa304YHBIX Macel B
nuanazone temmeparyp ot 40 go 140°C. IlpexncraBiieH TPUHUUIT JACHCTBUS BUCKO3UMETpA,
3aKJTIOYAIONIMNACS B W3MEPEHHUH IPOJOJDKUTEIBHOCTH TOTPYKEHHUS IIapa B CTakaH C HCCIEIyEeMbIM
MaciaoM. [IpomomKUTENbHOCTh TEpPEMENICHHs] IIapa B JKUJIKOCTU U3MEPSETCS U PETUCTPUPYETCS
nuudpoBEIM UHAUKATOpPOM. [IpuBeneHbI pe3yabTaThl TAPUPOBKH U H3MEPEHHS BS3KOCTH Pa3TMYHBIX
Macell.

KiroueBble ci10Ba: KHUHEMaTHuYeCKass BSA3KOCTb, MaloOOBEMHBIM BHUCKO3MMETpP, BSI3KOCTHO-
TEeMIIEpaTypHbIE CBOMCTBA.

A small-volume viscometer has been developed for measuring viscosity of lubricating oils in the
40-140° cut range. The principle of the viscometer operation, which consists in measuring the duration of
immersion of a ball into a beaker containing the test oil, is described. The time (rate) of motion of the ball
in the liquid is measured and recorded by a digital indicator. The results of calibration and measurement
of viscosity of various oils are reported.

Key words: kinematic viscosity, small volume viscometer, viscosity-temperature properties.



