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AHAJII3 EOEKTUBHOCTI BINVIMBY TEPMOOBPOBKHN HA®THU HA
I'TAPABJITYHI BTPATH B MAT'ICTPAJIBHOMY HA®TOIIPOBO/I
AHAJIN3 DOPPEKTUBHOCTHU BJIUAHUA TEPMOOBPABOTKH
HE®THU HA THAPABJIMYECKHUE IIOTEPU B MATUCTPAJIBHOM
HE®TEITPOBO/IE
EFFICIENCY ANALYSIS OF OIL THERMAL TREATMENT
INFLUENCE ON HYDRAULIC LOSSES IN THE MAIN OIL PIPELINE

Anomauia. JlocnioxceHo — peonociuHi  GLACMUBOCMI  BUCOKOB'S3KOI
00UHCbKOI  Hagpmu 0o 1 nicia mepmoobpooxu. Bcmawnoeneno enius
mepmoooOpoOKU — HEHbIOMOHIBCbKOI  Hagmu Ha  2i0paeniuni  empamu 6
Ma2icmpanbHOMy HAGMONpoeooi.

Knwuosi cnosa: eucokos'sska nagpma, mepmoodopodKa, 2iopasniuni
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smpamu, MazicmpaibHuil Hagpmonposio.

Annomauusn. Vccneoosanvl peonocudeckue CEOUCMBA  BbICOKOBA3KOU
O00IUHCKOU Hegpmu 00 u nocie mepmoodpabomku. Ycmanosneno enusHue
mepmooopabomKu  HeHbIOMOHOBCKOU He(hmu Ha 2udpasiuyeckue nomepu
Ma2ucmpanibHo20 Heghmenposooa.

Kntouesvie  cnosa:  evicokossazkas — Hepmv,  mepmoobpabomka,

euopasiuyecKkue nomepu, Ma2ucmpaibHulil Heghmenposoo.

Summary. The rheological properties of high viscosity oil before and after
heat treatment are investigated. The influence of thermal treatment of non-
Newtonian oil on hydraulic losses in the main oil pipeline is determined.

Key words: high-viscosity oil, thermal treatment, hydraulic losses, main oil

pipeline.

Kpurepisimu eHepreTuuHoi Oe3neku VYKpaiHM € HasBHICTh BIJIACHOI
€HEpProCUpPOBUHHOI 0a3u Ta epeKTHBHA HadTOorazonepepoOHa MPOMHCIIOBICTD.
TenaeHiii ocTaHHIX POKIB HAa PUHKY EHEPrOHOCIIB CIIOHYKAIOTh JO MOIIYKY
HOBHUX POJIOBHUIL HAPTH 1 ra3zy Ta iHTeHcU(ikalii BUIOOYBaHHS 3 YK€ ICHYIOUHUX.
He nuBnsunch Ha Te, 10 ICHYIOTh POJIOBUINA 3 HEBUCOKMMH TMOKa3HUKaMU
peHTa0eNbHOCTI, B Cy4YaCHHX yMOBaX IX €KCIUTyaTailisi € BKpail HeoOX1THOIO 3
MIpKyBaHb 3a0€3MeUYeHHsI MaKCUMaJlbHOI €HEeproHe3aneHOCTI AepxkaBu. Cepen
TaKUX MOXHa BiA3HA4uTH J[OJMHCHKE poJOBHUIlE, BUAOOYBAHHS BHCOKOB'SI3KUX
HaT Ha SKOMY XapaKTEepU3Ye€ThCs 3HAYHUMH €Hepro3arpatamu. Peosoriui
nmapamMeTpH JOJIUHCHKOI HapTH XapaKTEpU3YIOThCS BUPAKCHUMH aHOMAJIbHUMH
BJIACTUBOCTSIMU, 1110 CTBOPIOIOTH 3HAYHI TPYAHOIII SK B TpOIeCci BUIOOYBaHHS,
Tak 1 0COOJMBO B MpoOleci MIATOTOBKU JO TPAHCHOPTYBAaHHS 1 MiJ 4ac CaMOro
TPAHCTIOPTYBAHHSI MariCTpalbHUMHU TPyOOTpoBOAaMHU. 3JAaTHICTh Takoi HadTH
YTBOPIOBATH 3a TEMIIEpaTyp MEpeKadyBaHHS MIIHY KPHUCTAIIYHY mapadiHOBY

pPEUITKy CHPUYHMHSE HAsSBHICTh AHOMaJbHO BHCOKHUX TIOKA3HHUKIB B'SI3KOCTI,
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TEeMIIepaTypy 3aCTUTaHHA Ta 1HIIUX PEOJIOTTYHHUX TapaMeTpiB.

3 MeTol 3aMHKaHHS BHPOOHMYOTrO LUKIY HadTomepepoOku B IBaHO-
@pankiBchkid obnacti st mocradanHs cupoBuHu Ha HIIK «Hadroximik
[Ipukapnartss» OyB mnoOymoBaHuii MaricTpaibHuUN HadTomposin [onumHa -—
HanBipHa 3 TEXHOJOTi€0 Taps4yoro mepekadyBaHHSA. OCKIIBKH TeMIiepaTypa
MiIICPiBY MOBMHHA OYTHU BHINE TEMIIEpAaTypH IUIaBJeHHS mapadiHiB, TOOTO HE
merie 55-60 °C [2], enepreTndHi 3aTpaTé Ha TPAHCIIOPTYBaHHS Takoi HadTH €
3HayHuUMH. [linirpiB HadTH HEOOXiTHUM A MOKpPAIIEHHS TPaHCIOPTAOEIbHUX
BJIACTUBOCTEH HadTH, I 3MEHIICHHS TIiIpaBiIlYHMX BTpaT 3a paxyHOK
3HIDKEHHST B'SI3KOCTI TPaHCIOPTOBAHOTO MpOoAykTy. OJHaK BHCOKAa BapTICTh
€HEProHOCIiB MOTHMBYBaJla HAYKOBI[IB Ta 1HXXEHEPIB JI0 MOIIYKY I1HIIMX, MEHIII
3aTpaTHUX TEXHOJIOTIM MOKpaIeHHsI TPAaHCHOPTAOEIbHUX BIACTHUBOCTEH HA(T 3
BUPQXECHUMH aHOMAJIbHUMHU PEOJIOTIYHMMHU BiacTuBOCTAMHU. Cepen Takux
OKpEMO CIIiJI BII3HAYUTH TepMOOpOOKy [1], CyTh SKOi 3BOIUTHCS MONEPEAHBOIO
miairpiBy  HaTU 1mepel  3aKkayyBaHHSM B MaricTpajbHUM  Ha@TONPOBI,
BUTPUMYBAHHS IEBHUI IMEpIOJ 4Yacy 3a TeMIEpaTypu MHiAIrpiBy Ta MOJAIbIINM
OXOJIOJDKCHHSIM 3 TIEBHOIO IIBUJKICTIO. Benukuii BIUIMB Ha PEOJIOTIUHI
BJIACTUBOCTI HAdT TpH TepMOOOpoOIll Mae Temn oxoyiomkeHHs [3; 4]. s
KOKHOI HaTH 1CHy€ TEBHMM TEMI OXOJOJKEHHs, 3a SKOro TeMIeparypa
3acTUraHHsd, e(eKTUBHA B'S3KICTh 1 CTaTUYHE HAMNpPYXKEHHS 3CYBY €
MiHIManbHUMH. [IIBUIKICTE OXOJOMKEHHST HA(TU BIUIMBAE HA MPOLIEC POCTY
kpuctaiiB napadiny. [Ipu onTuManbHOMY TEMITl OXOJOJKEHHS YTBOPIOIOTHCS
BENMKI KpucTanu napadiny, 310paHi B Ipynu, skl HEPIBHOMIPHO PO3KUIAHI IO
BchoMy 00'emy HadTH [1]. [Ipu 30epiranHi BoHM BUNanaoTh B ocan. Hadra, mio
HE IMigaBaiacs TepMooopodii abo TepMooOpolIieHa, ajle 0XOJ0KeHa HE MpPH
ONTUMAJIbHIN IIBUIKOCTI, Mae ApiOHI kpuctanu napadiny. BoHu piBHOMIpHO
PO3MOJUISIIOTECS 1O BCbOMY 00'eMy HadTu 1, 3'€qHYIOUHCh MDK 00010,

YTBOPIOIOTh MII[HY CTPYKTYPHY PEIIITKY, B OCEpelKaxX sIKOi pPO3TallOBYETHCS

pinka HadTa [1].

International Scientific Journal “Internauka’ http://www.inter-nauka.com/



International Scientific Journal “Internauka” hitp://www.inter-nauka.com/

Jlotst

OLIIHIOBAaHHSA

BILTUBY

TEPMOOOPOOKH

Ha

TpaHCIopTadenbH1

BJIACTHBOCTI HATH MPOBEICHO TEIUIOTIAPABIIYHAN PO3PaAXyHOK MaricTpalbHOTO

Ha¢TonpoBony [onuna - HaaBipHa g0 1 micnsi MOKpamieHHs. 3a OCHOBY JUIS

IIPOBEJICHHSI PO3PAaXyHKY B3STI PE3yJIbTaTH EKCIEPUMEHTAIbHUX JIOCHIIKEHb

PEOJIOTIYHUX BJIACTUBOCTEM JOJIMHCHKOI Ha(TH, LI0 TijJaBajacsi BIUTUBY

TepMooOpoOku [1]. TermmoriipaBaiyHUIl pPO3paxyHOK MPOBOAMBCS UISI TPbOX

pizaux mBuAKocTeil oxonomkenns 10, 20 1 30 °C/rox Ta Temmnepatypi miIirpiBy

60 °C. [Ipuxmnan oTpUMaHuX pe3yIbTaTiB PO3PaXyHKy HaBeAeHUI B Ta0muii 1.

Tabnuys 1

Pe3yabTaTu TenaorigpasBaivHoOro po3paxynky Hagromnposoay Jdoanna —
HangipHa npu nepexkavyBaHHi J0JTHHCHKOI HAQTH I3 4YaCTKOBO
3PYMHOBAHOK0 CTPYKTYPOIO Micjsi TepMO0OpOoOKHU (Temmeparypa HarpiBy 60
°C, mBuakicTb oxosomkenns 20 °C/ron)

. JomycTummid CnoxuBaHa
Hoxa4a 3araneui Hami Hamip Ha MOTYVKHICTH
Hacoca, BTPaTH P pH KK HIIC YARHIE
or Han iy HIIC, m BHUXO0/i CTaHIil,
ot anopy, HIIC, m kBT
160 150 526 274 0,628 476
170 217 507 274 0,641 495
180 253 486 274 0,651 511
190 291 465 274 0,657 526
200 328 442 274 0,661 538
210 367 418 274 0,662 547
220 452 393 274 0,659 554
230 497 367 274 0,653 559
240 568 339 24 0,644 561
BuxopuctoBytoun oOTpuMaHl pe3yJabTaTH pO3paxyHKy, MOOyIOBaHO

rpadivHi 3aJeKHOCTI TiApPaBIIYHUX BTparT B HadTompoBoai [omuna-Hansipaa

MIpH MepeKadyBaHHI BUCOKOB'SI3KO1 JOJWHCHKOI HaTH A0 TEPMOOPOOKH Ta IMiCIs

TEPMOOOPOOKH 3 PI3HUMH IIBHIKOCTSIMHA OXOJIOJDKECHHS (pHcC. 1).
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Puc. 1. 'inpaBaiuna xapakrepucruka Hagpronposoay Jloanna-Haasipaa npu
nepeKavyBaHHi J0JIMHCHKOI HadTH 10 TeMO0OpPOOKH Ta Mic/si TepMOOOPOOKH i3 pisHMMH
IIBUAKOCTSIMH OXOJI0/ZKEHHS

Btpatu Hamopy Ha TepTd OOYMOBIJIEHI TiIpaBIiYHUMHU BTpaTaMu B
TpyOompoBodi. st TiIpoAMHAMIKY TIOTOKIB — 11€ BU3HAYAIBLHUHN MapaMeTp, KUt
XapaKTepu3y€e EHEpPreTHYHi BTpaTd B TpyOompoBoAi. OCHOBHUM IIJISXOM
3MEHIIIEHHS 3arajbHUX EHeproszarpar Ha mepekadyBaHHS Ha(TH € 3HUKCHHS
TIAPaBIIYHUX BTpaT, MO JJIS BUCOKOB'S3KMX HA(T MOXIMBE TUIBKHM Pa3oM 3
MOKPAIIECHHSAM 1X TPAHCIOPTAOETbHUX BIACTUBOCTEM.

AHani3yloud OTpUMaHl pe3yibTaTH TEIUIOTIAPABIIYHOTO PO3PaXyHKY
MaricTpaJibHOro HadTOMPOBOIY, BCTAHOBJIEHO, IO TEPMOOOPOOKA € JOCHUTH
e()EeKTUBHUM METOJOM 3MEHIICHHS TOKA3HUKIB PEOJIOTTYHHUX MapamMeTpiB HadTH 3
BUPQXECHUMU aHOMAaJbHUMH BIIACTUBOCTSIMH, a OTXE EHEPreTUYHHX BTpaT B
TpyOonpoBoi. HailObiIboro 3HMKEHHSI €HEpPreTUYHUX BTpPAT MOXHA JIOCATTH

npu  mBUAKOCTI  oxosomxkeHHs 20 °C/rox, 1mo  BiANOBiAaE  yMOBaMm
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MaKCHUMAaJbHOTO MOKpAIIEHHS! TPaHCHOPTAO0ENbHUX BJIACTUBOCTEH JOIMHCHKOI
HaTU METOJIOM TepMOOoOpoOku. [laHuii MeTon Moxke OyTHM 3aCTOCOBAHMMA ISt
TpPaHCIIOPTYBaHHS AOJIMHCHKOI HaTH HadTonpoBoaom Jonmuna-Haasipua. [Ipote
floro BUKOpPUCTAaHHS MOTpedye pO3POOKM CIELialbHUX YCTAaHOBOK ISt

OXOJIO/KCHHS HATH 13 33/1aHOI0 IMBHUIKICTIO.
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