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JIOHHBIC OTIOXKEHHS, 00Pa3yIOIINECs B Pe3epByapax, SBISIOTCS MPOU3BOAHOI COCTABHOMN YacThIO HEMTH, U IO-
9TOMY HX CBOMCTBA INIABHBIM 00Pa30M 3aBHCST OT COCTaBa UCXOAHOM HehTH. Diekrpodusmdeckue cBoiictea ACIIO
(acdanprocmornonapauHOBbIC OTIOKEHHUS) U HE()TH CYIIECTBEHHO Pa3jIMYarOTCs B 3aBUCHMOCTH OT TEMIIEPaTyphbl
nccaenoBanust. [Ipu JUIMTEIBHOI SKCILUTyaTaliiy PEe3ePByapoB C TCYCHUEM BPEMEHH HAKATLUTMBAIOTCS IOHHBIC OTIIOKE-
HHS, COKPAIIAIOIIHNE MOJIE3HYI0 EMKOCTb M 3aTPYAHSIOIINE UX SKCILTyaTalHio. JJOHHbIC OTIIOKEHNUS PaCIPEICIAIOTCS
OT OCHOBaHWS pe3epByapa U BbILIC HEPABHOMEPHO, HAHOOJBIIAs TONIIMHA HAOIIONASTCS B yJacTKax, YAAIEHHBIX OT
PHUEMO-Pa3IaTOYHBIX MATPYOKOB, YTO HE MTO3BOJSIET TOYHO 3aMEPsITh (DAKTHICCKOE KOMHIECTBO He(hTH B pe3epByape.
TeopeTnuecKuM aceKToM MpeoTBpaLeHHs 00pa30BaHUs U HAKOIUICHUS JIOHHBIX OTIIOKEHUH sBIIsieTcs o0ecrieueHne
BUXPEBOTO TEUCHUS XKUAKOCTH. Hamu pa3paboTaHa KOHCTPYKIHS pe3epByapa, B OCHOBE KOTOPO UCIOJIB3yeTcs pac-
CMAaTPHBACMBII acIeKT. B paboTe TakKe MPUBOAUTCS CPAaBHUTEIBHBII aHAIN3 HEKOTOPBIX CYIIECTBYIOIIUX U MPHME-
HSIOIIMXCS B HACTOAIEE BPEMS U3 OOJIBIION0 KOJIMYECTBA MECTOIOB M YCTPOICTB, KOHCTPYKIMS KOTOPBIX HaIpaBiIeHA
Ha IpefoTBpalieHne 00pa3oBaHus U HAKOIUICHVS JOHHBIX OTIOKeHNH. CyIecTBYIOIINe CPEICTBA IPeJOTBPAILCHHS
00pa30BaHNUst K HAKOIUICHHS IOHHBIX OTJIOKCHHUIA, HAIIIE/IINE HanOoJIbIIIee IPUMEHEHHE, OCHOBAHbI HA MCXaHIYCCKOM
MeTojie epeMenuBanust. [Ipeanaracmas KOHCTPYKIHS pe3epByapa Julst PEIOTBPALICHHS 00pa30BaHUs X HAKOTUICHUS
JIOHHBIX OTJIOKECHHIT OTIINYASTCS OT KIIACCHUECKON KOHCTPYKIMH pe3epByapa pacloiIokeHHeM IPUEMO-Pa3IaTOuHbIX
raTpyoKoB. BXOIHOI 1 BBIXOIHOM MAaTpyOOK YCTaHABIMBAOTCS HA ANAMETPAILHO-TIPOTHBOIIOIOKHON CTOPOHE CTCH-
KH KOpITyca pe3epByapa 1 3a CYET HOCTOSIHHOTO JIBUKEHHS OTOKA JKUJIKOCTH BHYTPHU Pe3epByapa, MOCTYIICHHUS 1Po-
JIyKTa C OJ{HOU CTOPOHBI ¥ OTKAYKH C JUaMETPAJIbHO IPOTHBOIOI0KHOM, BCIECTBUE YEr0 HE IPOUCXOIUT OTCTAMBa-
HUS TIPOJYKTA B 30HAX, OTAAIEHHBIX OT MPHEMO-Pa3IaTOYHbIX aTPyOKOB.

KiroueBble cj10Ba: IOHHBIE OTJIOKEHMS, IPEOTBPaILeHHe 00Pa30BaHUS M HAKOIUICHMS], KOHCTPYKIHS pe3epByapa
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Bottom sediments, which forming in oil storages are a derivative part of oil, and therefore their properties
are mainly dependent on the original oil composition. The electrophysical properties of ASPO (asphaltic-resinous
paraffin deposits) and oil vary significantly depending on the studying temperature. During long exploitation of
reservoirs in time accumulates bottom sediments. They are reducing the formatted capacity of reservoirs and
hampering their exploitation. The bottom sediments are distributed from bottom of reservoir and higher unevenly, a
most thickness is observed in areas remote from the pipe headers, that does not allow exactly to measure the actual
amount of oil in a reservoir. The theoretical aspect of prevention in forming and accumulation of bottom sediments
is providing of vortical flow of liquid. We developed the construction of oil storage that based on studying theoretical
aspect. In this work also carried out comparative analysis of some existing and using at the present time from big
quantity methods and devices, the construction of which directed to prevention forming and accumulation asphalt-
resin-paraffin deposits. Existing facilities for prevention forming and accumulation asphalt-resin-paraffin deposits,
which find most application, are based on a mechanical method mixing. The offered reservoir construction for
prevention forming and accumulation asphalt-resin-paraffin deposits differs from the classic reservoir construction
with location of the pipe headers. Entrance and output branch pipe set on the diametrically opposite side of wall corps
reservoir and due to constant motion stream liquid into a reservoir, product entrance from one side and pumping
from diametrically—opposite side, because of whatever defending product in zones remote from pipe headers.

Keywords: bottom sediments, prevention forming and accumulation, oil storages construction

[Ipu pnuTenbHONW SKCIUTyaTallud  pesep-
ByapoB C TE€UEHHEM BPEMEHM HaKalJIMBarOTCS
JIOHHBIE OTJIOXKEHUS, COKPALIAIOIINE ITOJIE3HYIO
E€MKOCTb W 3aTPyIHSIONINE MX JKCIUTyaTalHio.
JloHHBIE OTJIOKEHUSI PacIpeAesoTCs MO MHOo-
BEPXHOCTH JIHA pe3epByapa HEPaBHOMEPHO,

HanOOJIbIIas TONIIMHA HAOIIOAeTCs B y4acT-
KaX, YJQIEHHBIX OT MPUEMO-PA3IaTOYHBIX I1a-
TpyOKOB, YTO HE MO3BOJIIET TOYHO 3aMeEpATh
(hakTHUYECKOE KOJTMYECTBO HE()TH B pe3epByape.
Co BpeMeHeM 0CaJIOK YIUIOTHSIETCS M B OT/ICIb-
HBIX 30HaX TPYIHO MOJJAETCSl Pa3MbIBY, Ipe-
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Bpammaetcs B ACIIO. Kpome toro, mpu orcrau-
BaHWM HEPTU B TEYCHHUE ITUTEILHOTO BPEMEHH
MOKET HaOJFOIaThCs TIOSIBJICHUE BOIBI HA JIHE
pe3epByapa, 4TO TOXKE MOCTY)XKUT HEKOPPEKT-
HOMY TojicieTy o0beMa He(pTH B Ha3eMHOM He-
(rexpanwmuie. Jlonneie omnoxenus, ACIIO
MIPECTABIAIOT CO00M MHOTOKOMIIOHEHTHYIO
CMECh, COCTOSIIYIO X PA3IHYHBIX YIIIEBOAOPO-
JI0B, napa)uHOB, ac(PaILTEHOB, CMOJI, MEXaHH-
YECKUX MPUMECEeH U IPYruX KOMIIOHEHTOB [1].
ITo cBoeii mpupoIe JOHHBIC OTIAOKEHUS, HEPTH
3aHUMAIOT TIPOMEKYTOUHOE TIOJIOKEHNE MEXTY
JTUBJIEKTPUKAMU U MOJTyIPOBOAHUKAMU [2—3].

TeopeTHdecknM acmekToM IPenoTBpa-
mieHnss 00pa30BaHUSl W HAKOIUICHHS JOHHBIX
OTJIOKEHUH sBIsieTcss oOecreueHne KBasu-
BUXPEBOTO TEUCHMsI KUAKOCTH. OCHOBHBIM
ypaBHEHUEM, KOTOPOE OIHCHIBACT TEUCHUE
KHUJIKOCTH, SIBIISICTCSI YpaBHEHNE HEPa3phIBHO-
CTH WJIH HempepbiBHOCTH (1), KOTOpOoe mpen-
CTaBIICHO B CJIETYIOIIEM BUJIE:
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TIE X, V', Z — KOOPAWHATHI JBMKYIIEHUCS YacTh-
IIbI )KUIKOCTH BO BPEMEHH £;
®, V, 1 — COCTABJISIFOIIIE KOMIIOHEHTHI BEKTOPa
CKOpPOCTH;
p — IUIOTHOCTH JKUJIKOCTH.
[Ipu mOCTOSIHHOM 3HAYEHWU IUIOTHOCTH
p = const ypaBHEHHE HEPa3pBIBHOCTH MPUHU-
MaeT CJIeIYIOIINN BUJI:
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Taxxe Tpu MareMaTUYeCKOM OIUCAHUU
BUXPEBOTO JIBIKEHUS KUIKOCTH UCTIOIB3YIOT-
cs1 Teopemsl [enpmromneiia [4]. BuxpeM ckopo-
CTH Ha3bIBA€TCS BEKTOP, MMEIOIHI COCTaBIIS-
FOIIUE B KXKJI0M Touke [S]:
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YaCTULBI KUJIKOCTH TPU BPAIIEHUU BOKPYT
CBOETO LEHTPA TSKECTH.

BuxpeBoil MOBEPXHOCTBIO HA3bIBAOT IO-
BEPXHOCTb, KOTOPYIO 00Pa3yIOT BUXPEBbIE JTH-
HUH, T.e. KacaTreJlbHas TOYKa KOTOPOM TMPOXO-
TTUT Yepe3 BEeKTOp BUXPS U IMEET BUJT
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IIpu onucanuy BUXPEBOTO IBUKEHUS KU1
KOCTH BBIJICISIFOT «BBIHYXJECHHBIE» U «CBO-
Ooxnble» BuXpH. Pasnnyaror Buxpu PaHknHa,
KOTOpBIE 3aHUMAIOT IIPOMEKYTOYHOE TIOJI0KeE-
HUE MEXIy IByMs BBIIICHA3BAaHHBIMH BUXPS-
Mu. Pacnipenenenue ckopoctu BUXps PankuHa
uMmeert Buf [6]:

C r
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TJIE 7 — PACCTOSTHUE JI0 OCH BPAICHHUS, M;
C ¥ 7, — KOHCTaHTbI, KOTOPBIE ONPENEISIOT UH-
TEHCHUBHOCTD BUXPS M PaIUaIbHYIO KOOPIMHA-
Ty, YCIIOBHO Pa3/IeisioONIyt0 CBOOOHBIN 1 BbI-
HY’KJICHHBII BUXPHU.

B peanbHBIX yCIOBHSIX T€UEHUE KHUIKOCTH,
KOTOpOE€ TOXO)Ke Ha BHXpH PeHKnHa, MOXKHO
YBUJIETh IPU CJIMBE BOJbI M3 BaHHOW. MHO-
THE DKCIIEPUMEHTATbHBIE UCCIIENOBAHNS OBLITH
MOCBSIIEHBl OMUCAHUIO BUXPEBOIO TEUEHUS
JKHUJIKOCTH, KOTOpoe 00pa3oBBIBAIOCH OJaro-
Jlapsi BpalICHUIO TUCKA, KAKUX-JIMOO PEeIETOK,
MIPEIMETOB, MMOMEIIEHHBIX BHYTpH cocyaa [7].
[Toxoxue ucciemoBaHus MPOBEACHBI [8] mist
YKUJIKOCTH, TIOMEIIEHHON B YCEUEHHBIA KOHYC,
/e TaK)Ke MPOCIIeKNBACTCS 00pa30BaHHUE BUX-
pel B 3aBUCUMOCTH OT 3HaueHus yucia Peii-
HOJIbJICA U yTIIa ceueHus Konyca. s mpenor-
BpalleHus] 00pa30BaHUS JOHHBIX OTJIOKEHUH
CYLIECTBYET TUIIOTE3a HCKYCCTBEHHOTO (hop-
MHUPOBaHUSI BUXPEBOIO TEUCHUS B TPYOKax 3a
CYeT NPUMEHEHHS UX CIelHaIbHONH KOHCTPYK-
nu, npennoxkeHHsx Llayoeprepom [9]. C me-
JIBIO TIOBBIIICHUS dHEPTOd(PPEKTUBHOCTH TEX-
HOJIOTHYECKHX TPOIECCOB TPYyOOTPOBOAHOTO
tpancnopra B.B. XKomobos u apyrue B pado-
Te [10] onMchIBaIOT NMPUMEHEHHE 3aMKHYTBIX
BUXPEBBIX 00pa30BaHM P Pa3MbIBE TOHHBIX
OTIIOKEHUII B BEPTUKAIBHBIX pe3epByapax,
OUYHCTKE CTEHOK TPyOOIpOBO/a.

C 1nenpro MpeAoTBpaIieHuss 00pa30BaHUs
Y HaKOIUIEHUs JOHHBIX OTIIOKEHWH B HACTOS-
11ee BpeMs HCIOJIb3YeTCsl OOIBII0e KOJTHYECTBO
METOJIOB M ycTpoiicTB. Hanpumep, dpusmueckuit
METOZ OCHOBAH Ha BO3ACHCTBUM HA HE(PTh, HE-
(TENPOAYKTH MEXaHWYECKOTO, YIBTPa3BYKO-
BOTO KoJieOaHusl, IEKTPUUECKOTO, MArHUTHOTO
M JIEKTPOMAarHUTHOTO TOJIEH; B OCHOBE MeXa-
HUYECKOTO KOJIeOaHMs WITN BO3JCHCTBHS JISKUT
MIPOIIeCC TIEPEMEIINBAHIS CPEI.

[Iporiecc mepeMemmBaHUs KHUAKUX CPeI
IIMPOKO PACTIPOCTPaHEH B psifie IPOU3BOJICTB.
Ilon nepememmBaHMEM IMOHMMAIOT MPOLECC
MHOTOKpPaTHOTO OTHOCHUTEJIBHOTO IMepeMellu-
BaHHS MaKpPOCKOITMYECKUX 2JIEMEHTOB 00bEMa
JKUJIKOM cpesibl OTHOCUTENIBHO JIPYT JIpyTa Mo
JIEHICTBHEM HMITYJIbCa, TEPEIaBaeMOro Cpese
MEXaHWYECKOW MeIIaIKOW, CTpyEN rasza wid

B VYCIIEXU COBPEMEHHOI'O ECTECTBO3HAHUSA Ne4,2018 M



174

B EARTH SCIENCES (25.00.00) W

JKUJIKOCTH. Pa3nuuaroT MexaHWdeCcKui, ITHEB-
MaTUYECKUN U LUUPKYJSIUOHHBIA METO/BI I1e-
peMerBaHusl.

Mexanuyeckuii memoO OCYIIECTBISAETCS
MyTEM MEXaHWYECKOTO BO3IEHCTBHSA pabode-
ro oprana (MeImaiku) Ha pabouyro cpeny. Jis
éMKOCTel HOMUHAIBHBIM 00BEMoOM oT 0,01 1o
100 M paznuyaroT jJonactHele, 3youarsie, BUH-
TOBBIE, TYPOUHHbBIE, ITHEKOBBIC, SKOPHBIC U T.1I.
Br160op TO#1 nitn MHOI Meriaiku o0yciaBinBa-
eTcsi PU3MKO-XUMHYECKHUMU CBOWCTBAMHU CPE/I,
3HAUEHUEM BSI3KOCTHU, BHUJOM IpOTEKarolen
XUMHUYIECKOW peaklnd U HEOOXOIUMOM 4acTo-
TOM BpalleHusl.

Ineemamuyeckuii Memoo OCHOBaH Ha MPO-
MyCKaHUU CTPYU ra3a 4epe3 CION >KUAKOCTH
U OCYIIECTBISIETCS MOJauei BO3AyXa B HIK-
HIOI0 YacTh COCyla 4epe3 TpyOy OTKPBITHIM
KOHIIOM, TPH 3TOM KOHEI[ TPyObl H3ru0arT BO

N

~18

n30exanue yrapoB cTpyu o nauie. Hegocrar-
KaMd JIAaHHOTO METOJa SBJISIOTCS OOJIBIION
pacxoql PHEPTrUM Ha TMojady Trasza (Bo3myxa),
BO3/ICHICTBUE HA XUAKYIO CPENy U MPHU HHTEH-
CHUBHOM TIE€PEMEIINBAHNN TIPOUCXOANUT HaKO-
TUIEHHE CTaTUYECKOTO AIIEKTPHYECTBA, YTO MO-
JKET MPUBECTH K BOCIUIAMEHEHHIO CPEIlbl HITU
B3pHIBY.

Lupkynayuounviii  mMemood OCYIECTBIIS-
ercs 3a CuéT MPUMEHEHHUs HAaCOCOB, KOTOPHIE
3a0HparoT KUAKOCTh C HIDKHEH 9acTH EMKO-
CTH W CHJIBHOM CTPYEH BO3BpamamT oOpaTHo,
B MecTe 3a0opa, Ju00 B yHan€HHYIO YacTh.
[TpuMeHsIOT 1IeHTPOOEKHBIE HACOCHI, HHIKEK-
TOpHBIC U nuadparMoBbie cMecutenu. Hemo-
CTaTKOM SBIIIETCSI OCEIaHUE BEIIeCTBA Ha JHE
€MKOCTH M3-32 HAJIM4Msl PACCTOSIHUS MEXKIY
HAcCOCOM U JTHOM, TaKXe MY IMOJIOMKE HaCOCOB
BO3MOXEH MPOCTON 000PYIOBAHHUS.

Obwuii 6uo pezepgyapa: 1 — pynoamenm, 2 — cmenka, 3 — OHuwe, 4 — Kpoviuia,
5 — nowmon; 6 — 6x00HOU nampybok, 7 — bIXOOHOU nampyooK
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CymecTByromue Cpeiacrsa IpenoTBpa-
HICHUs] 00pa30BaHUSI M HAKOIUICHUS TOHHBIX
OTJIOKCHUH, HalleIe HauOoblIee MpuMe-
HEHHME, OCHOBAHBl HA MEXaHHYECKOM METOJE
IepeMEILIUBaHNU.

[Ipennaraemass KOHCTPYKLHUSI pe3epByapa
(puCyHOK) [T IPEIOTBPALICHUS] 00pa30BaHUs
1 HaKOIJICHUS! JIOHHBIX OTJOKEHHH OTJINYa-
ercs OT KJIACCHYEeCKOM KOHCTPYKIMU pesep-
Byapa PacrojIOKeHHEM HMPUEMO-Pa3aaTOUHbIX
naTpyOkoB. BXomgHO# M BBIXOAHOUN marpyOKu
YCTaHaBIUBAIOTCS HA AMAaMETPAIBHO IPOTU-
BOIIOJIOKHOM CTOpPOHE CTEHKH KOpIyca pe-
3epByapa. JlaHHOE pacroyioKeHue NnarpyoKoB
MO3BOJISIET NPEAOTBPATUTh 00pa30BaHUE U Ha-
KOIUIEHHUE JIOHHBIX OTJIOKEHHUH 3a CuéT mocTo-
SIHHOTO JBMDKEHHS TOTOKA YKUIAKOCTH BHYTPH
pes3epByapa, MOCTYIUIEHHs MPOAYKTa C OJHOU
CTOPOHBI ¥ OTKAYKH C JHAMETPATBHO IPOTHBO-
IIOJIOKHOM, BCIIEICTBUE YEro HE MPOUCXOAUT
OTCTaMBaHMs MPOLYKTa B 30HAX, OTHAIEHHBIX
OT NPUEMO-PA3IaTOYHBIX MaTPyOKOB.

3akjaouenue

B nannoii pabote npearaercsi KOHCTPYK-
IIUsI pe3epByapa, B OCHOBE KOTOPOI HCITONIB3Y-
IOTCS OCHOBBI BUXPEBOTO TEUEHUS >KUIKOCTH.
OTnmuunTebHON 0COOEHHOCTHIO OT KIlacCHYe-
CKOW KOHCTPYKIIUH pe3epByapa sIBISETCS pac-
TIOJIOKEHHUE TTPUEMO-Pa3IaTOYHbBIX aTPyOKOB,
32 CUET KOTOPOTO M MPOUCXOJUT MPEIOTBpa-
HICHUEC 06pa3OBaHI/I$1 1 HaAKOIJICHUA AOHHBIX
OTJIOKEHUI B pe3epByape.
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