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wall friction over the pipeline and reduction of wall friction relative to high-viscosity core due to formation of water ring.
The local hydrodynamic parameters are represented also for mixture complex flow. The data describe the behavior of
friction factor at the condition of steady turbulent flow (D=5,6mm. U.;,=2.1 nVs, C,=0.3). It is obvious that in the
process of flow motion in the proximal part of the pipeline (x=50 mm) the stable convective and diffusion interactions are
formed. They are formed in the processes of momentum transfer and mass transfer which can be predicted by
implementation o/f applied research of friction based on the correlation (¢ -x) in the zone x>= 0,05 m.
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Fig. 6. Distribution of wall friction over the pipeline (D=5,6mm).
Unix=2.1 m/s, C,,=0.3).

Thus, the research helps to predict how the changes of physical characteristics of dynamic structure of the
mixture entering the pipe in conditions of unstable phase motions influence on flows and mass exchange. The
mechanisms of flow influence on the phase interface are pointed. The generaization of the evaluation of flows of oil-
water mixtures are represented as criterion connections for friction factor in wide range of changes of key parameters of
phase motions. The reliability of the evaluations was compared with actual data of similar flows made by other authors
[5]. The future research isto review flow regimes depending on the structure of the flow at the inlet.
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AHAIU3 PABOTbl HE®TEMNPOBOAOB B CENCMUYECKU AKTUBHbLIX PETMOHAX
A.M. MaikoBa, K.A. OzgoeB

HayuHbin pykoBoguTens npodeccop IM.B. bBypkos
HayuoHanbHbIl uccnedoeamennckuli ToMckuli nonumexHu4veckuli yHueepcumem, 2. Tomck, Poccusi

B Hacrosiee BpeMsi TpyOONIPOBOAHBIH TPAHCIIOPT UMEET MHOXKECTBO MPOOIJIEM, CBSI3aHHBIX C IPOMBIIUICHHOI
0€30MacCHOCTbIO, OCHOBHAS M3 KOTOPBIX T€OJMHAMMYECKass OE30IacHOCTb, COCTOAIlAs M3 MHOTMX (DaKTOpOB,
NPOAHATU3UPOBATh KOTOpble HEOOXOAMMO IS YCTPAHEHUsS MHOBBILIEHHOrO pasBuTHs nedopmarmit. CroxHeiiuei
TEXHUYECKHM BOIIPOCOM SIBIISIETCS CTPOUTENILCTBO M 00CITy)KUBAHHUE TTOJ3EMHBIX HE(QTENPOBOAOB. DTO MPOUCXOIUT H3-
3a TOTO 4YTO CHJIBHO 3aTPYIHEH KOHTPOJb TEKYIIETO COCTOSHUS, 3HAYUTENBHO CHIDKEHA BO3MOXKHOCTB OBICTPOTO
MOHHTOPHHTA U JIMKBUJIAIINH TIOPHIBOB B TPyOe.

B Poccwuiickoit @enepanmu npumepro 20% 3eMenb MOJBEPraroTCS YacTHIM 3EMIICTPSICEHHSM II0 IIKale
Puxtepa Gonee 7 6amnos, 6onee 5% 3emens - 8-9 6amnos. K atuMm paiionam otHocat CesepHslit KaBkas, IIpubaiikanse,
Sxyrtuto, Caxanun, Kamuarky u Kypunbsckue octposa.[1]

Mero/ noA3eMHOM NPOKIAAKN UMEET JOCTaTOYHO MHOTO HEJOCTATKOB, OJTHAKO OH BCE JK€ UMEET MECTO ObITh
B He()Tera3oBOil NPOMBIIUIEHHOCTH. Tak ke pa3pabaThiBalOTCA Pa3iIMYHbIE PEIICHUS TEXHOJOTHMYECKUX IpoOieM,
CYLIECTBYIOLIMX B JaHHOM METOJIe IPOKJIaku. Bo Bpems crpoutesbcTBa TpyOonpoBoaoB o cxeme npoekra Caxanus 11/
®aza Il HOBIIECTBOM CTaNo CO3/IaHUE «CHENUATbHBIX TPaHIIEH», TOKTPHHA KOTOPEIX OCHOBBIBAETCS HA ITOJIOXKEHHU O
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TOM, YTO BO BpEMsI JIBIDKEHHE IO pa3iioMy TPyOONpOBOJ MOTJIOIIAET ABMKEHUS, HE MOJIBEPrasich CIUIIKOM OOIBLION
nedopmaruu. Ilpn cmemenue OOpPTOB pas3iomMa, MaTepHan HE JODKEH OrPaHHYUBATH KOJNUYECTBO JBHIKEHMS
TpyOomnpoBozaa. [yt Toro cro Obl He OBUIO NPOHUKHOBEHUS BOJBI B TPAHILIEIO, HA KKIOM y4acTKe TPyOOHpoBoja, rie
CYLIECTBYET HEpeceueHHUe ¢ pa3IoMOM, ObUIH NPEICTABICHBI CIICAYIOLINE PELICHNU:

1) [IpeHaxxHBIC TpAHIIEH - 3aIIOJHEHHBIC ITECKOM WM JITKUM MatepuaioM 3acsmku (JIM3). Mcnons3yrores
Ipy HalId4Me Ha YYacTKe BOJIONIPOHUIIAEMOT0 TPYHTa, MOAXOJAIIETO JUId IOJ3EMHOIO OTBEACHHUS BOJ
THIPOCTaTHIECKUM HAIOpoM (B XoJioHbIe Mecsisl) (Puc.1).

2) BononenpoHuIiaemMble TpaHIIEH - 3aloNHEHHBIe meckoM win JIM3. DTo penieHune mnpencraBisieT coOoit
TepMeTH3alMI0 IIyTeM OOepTHIBAaHMS TpaHIIEH TreoMeMOpaHaMH M CBapKH WX MEXIy co0oH, dYTo CrocoOCTByeT
COXpaHeHHIo cyxocTu. [peHaxHbiid komno3uT Mak/Ipeita 2L pasmernaercs 10 THAPOU3OIALUOHHON TeoMeMOpaHbl s
TOr0, 4TOOBI YMEHBLINTH JIaBJICHUE BOJHOTO HANIOpa HAa CTEHKY TPAHIICH U BBIBEJCHHUS BOJbI B APEHAX IMPOXOIALIMI Ha
HIDKHE# o0pasyromeit TpyObl. J[peHaXkHasi OCHOBa cZeNaHa W3 TMOJHIPOIIICHOBONW HHUTH. B 3aBHCHMOCTH OT THIA
MaTepuaia MOJUIPONUICHOBAs HUTh MOXKET OBITH Pa3sHOM TONIIMHBI U Macchl. IIpn HEOOXOAMMOCTH OJIHY CTOPOHY
MOXXHO 3aJJAMHHHPOBAaTh BOJOHEIPOHUIAEMOHN IUICHKOM, YTO NPHUAACT I'€OKOMIIO3HTaM OCOOBIE XapaKTEePHCTHKU IO
BOJIOHETIPOHHULIAEMOCTH. [2]

Puc. 1 Booonenponuyaemvle mpanuieu

Braromapst HOBEIM TEXHOJIOTHSM Tpy0Oa MOXKET JBHUTAThCs IOJ 3eMIICH B Cllydae ceiCMHUYecKHX nedopmanmit
TPYHTa ¥ COXPAHUTH €€ B IIETOCTH. YUUTHIBAsI TOT (aKT, YTO MPU CCUCMHYCCKUX TOJBMKKAX 3EMHON KOPBI MOTYT OBITH
TOPU30HTAJBHBIC U BEPTUKAIbHBIC JehOpMAlU TPYHTOB, YTO BO3BMET Ha ceOs pOJb B MOMOIIHU MPEAYNPEIKIACHHS
TIOPBIBOB TPYOOIIPOBOJOB M KaTacTPO(pHUECKUE TOCTCACTBUS IS IPUPOIBL.

Bt npoBeneH aHanu3 paboThl MarucTpaabHOTO HE(PTENPOBOAA. BEIIH MOMy4eHBl Pe3ydbTaThl, OTPAKAIOLINE
pactpeneneHue TaBIeHAS Ha OTOpaxX MPH MOCTOSHHBIX HArPy3Kax M PE3KHX IMepernagax Ha Onopax.

B mpouecce mopenupoBaHus pabOTHI OMOp CHENUANBHOTO THMA OBUIO BBIABICHO, YTO NAHHBIA THUI OIOP
X0pomuIo paboTaeT Ha MPOAOJIbHBIE HArPY3KH, U IUIOXO pearupyeT Ha cpe3alolliie Harpy3KH, ASHCTBYIONIME BJIOJIb Tela
TpyOsl. [loaTOMy HeoOXomuMa CyIIecTBeHHas J0padOTKa KOHCTPYKLHMH OIOp Ul YBEIWYEHHMs 3amaca MPOYHOCTH Ha
cpe3aroliye Harpy3ku.[2]

Ha ceromusmHuit 1eHb, MOIOXKEHUE JIEN TAKOTO, YTO IHEPreTHUECKHi Oananc Bcero mupa k 2050 rogy 1o/mkeH
OBITH yIBOEH, TaK KaKk HA MHOTO BO3pacTET MoTpebiieHne SHeprud. M3-3a MeAJIeHHOTO, HO YBEPEHHOTO HCTOIICHHS
pecypcoB, a TakkKe MOCTaTOYHO CHIJIBHOTO TIOBBIIICHUS WX CTOWMOCTH, NPUXOTUTCS NpHOeratb K pa3paboTke
MECTOPOKACHUI B YIAIEHHBIX, TPYAHOIOCTYTHBIX PETHOHAX CTPAHBI CO CIOKHBIMHU NPHPOJHBIMU yCIoBHsIMU. K HUM
OTHOCHUTCS CeHCMUYecKasi akTUBHOCTb, 2 COOTBETCTBEHHO M COOPYKEHHUIO TPYOOIIPOBOJHBIX CHCTEM B TaKHX YCIOBHUSX.
Kak m#3BecTHO, 3TOT MpOIECC OCIOXHEH pa3NUYHBIMU (pakTopamm, MOATOMY pa3paboTKa COBPEMEHHBIX METOJ0B
obecriedeHus1 MONHON pPabOTOCMOCOOHOCTH, IOJTOBEYHOCTH W HAAEKHOCTH HEe(TENpPOBOJOB SIBISIETCS AKTYaJbHBIM
BOITPOCOM HA CETOJHSIIHUHN JICHb.
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