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TEOPETUYECKHWE OCHOBbBI TEXHOJIOT MU N30JISAHUUA ITOT'JIOIIAIOIINX
I'OPU30HTOB TEPMOIIVIACTUYHBIMHU MATEPUAJTAMHU

Hcceneoosano memnepantypHoe nojie 6 30He Oeticmeusi 3a00UHO20 MeENnio8o20 UCHMOYHUKA.
Pa3pa60maHa 06%]61}1 KOHYenyus 6bl4uciumeilbHoco 9KCnepumenma npoyeccoe menio—macconepernoca npu
]luKGM()aI/ﬂ/IM nozjioujerus npomweormoﬁ arcuoKoCcmu 8 6yp06012 CK8AJCUHEe C NpUMEeHeHuem pacniaeoe
mepmoniacmudHblx mamepuaios.

Ocymecmejzeﬁa qbu3uqecm;z U MamemMamuyeckas NOCMAaHo8Ka 3a0aH. Pa3pa60maHa mamemamudecKka
MoOenb memnepamypHo2co NoJiA, NO360JAI0UWAsL ONUCAmMb Npoyecc menjio-macconeperoca npu 3]16Kmp0m€l’l]l0601/7
o6pa60mke CKBAIJCUHBL 6 30HE OCHOIHCHEHUA. Pe3yﬂbmambz meopemu4ecKux uccnedosanull noameep:)fcdel-tbl
CKBANCUHHbIMU uccxzet)oeauuﬂ/wu, eceocmeue ue2o ycmaHoeiena 3a6UCUMOCMb USMEHEHUs memnepantypbl
CKBANCUHHOU HCUOKOCTNU NO OCU CKBAJICUHLL C MeYeHUeM 6p€M€H1/l.Ha OCHOBE BbINOJHEHHbIX UCCIe008AHULL
npe()ﬂoafceua NPpUHYUNUATIBHO HOBAA, HempaauuuouHaﬂ MexXHON02Usl U30JAYUU 30H NO2TOULEHUA, 6a3upyioma}zc;z
HA 3an0JIHEHUU KAHAI06 NO2N0OWEHUS PACNIABOM JIECKONIABKUX MAMEPUATOE.

Kniroueswie cnosa: 6ypeHue CKBAINCUH, I’lOZJlOl/L;alOLL;Mﬁ COPU30HNM, mepMoniacmudrble mamepuabl,
menio—macconeperoc.

AKTYyaJIbHOCTDH pa3padoTKu

TeXHUKO-?)KOHOMMYECKHE TIOKa3aTeiad OypeHHss CKBaKMH B 3HAYMTEIBHON  Mepe
OIIPENIeNAIOTCS 3aTpaTaMi BPEMEHH U CPEJICTB Ha yCTpaHEHHUE ociiokHeHHH. OnHuM u3 Hauboiee
pPacnpOCTPaHEHHBIX OCJIO0KHEHUM SIBJISETCS IOTJIOLIEHUE IPOMBIBOYHOM KUAKOCTU. COryacHO
CTaTMCTUYECKUM JIJaHHBIM Ha UX JIMKBUAALMIO pacxonyercs 10 20% cpencTB U BpeMeHH OT OOIIUX
pacxoi0B Ha COOPYXEHHE CKBaKMHBL lloryiomenne npuBOAUT K HAPYLIEHUIO TEXHOJOTUYECKOTO
pexxumMa OypeHusi, IPOBOLUPYET aBapuUu.

B Hactosmiee Bpemsi cymiecTByeT OOJbIIOE MHOT0OOpa3ue TEXHOJOTHMM M MaTepHuasos,
IPUMEHSEMBIX JUIsl TNPEAYNPEeXICHUS M JMKBUAALUU IOMVIOIEHHsS] MPOMBIBOYHOM KHUIKOCTH.
IIpenynpeauTs MOIIOMEHNE IPOMBIBOYHON KHUIAKOCTH BO3MOKHO ITYTEM PEryJIUPOBAaHUS CBOMCTB
IIPOMBIBOYHOM KHJIKOCTH, @ TAK)K€ YMEHBILIEHUS Mepenaa JAaBleHus: Ha MOrJIOUIa0IIUA TOPU30HT
[1, 2]. Takue TEXHOJIOTUN UMEIOT OIPAaHMYCHHYIO 00J1aCTh MPUMEHEHHS M B OOJIBIIMHCTBE CIIy4yacB
Mano03(HeKTUBHBL.

JIukBUanus  TMOTJIOUIEHHsT  o0ecleYrBaeTcsi TaMIOHMPOBAaHMEM  KaHAJIOB  OTXOJa
MIPOMBIBOYHON >KMJIKOCTH TBEPJACIOIIMMHU WM HETBEPACIOIMIMMU TAMIIOHAXHBIMU CMECSMHU MTyTEM
CO3JaHHS BOJOHENPOHUIIAEMOIO 3KpaHa B IIOpOJE BOKPYr CKBaxkuHbl. Kak mnpaBuio, s
JUKBUJALUYU TOTJIOIIEHUS! TPOMBIBOUHON JKUAKOCTH NPUMEHSIOT HEIO0CTAaTOYHO 3(PeKTUBHBIC
TaMIIOHAKHbIE MaTepHaJIbl, KOTOPBIE IPUTOTABIUBAIOT Ha BOJAHON OCHOBE C BBEJEHUEM B X COCTaB
MUHEPAJIOBSKYIIMX WIK CUHTETHYECKUX BemiecTB [3]. OCHOBHBIM HEJOCTATKOM 3THX MaTepHalloB
ABIISICTCS TO, YTO OHH 00JIa1at0T OOJIBIION YyBCTBUTEIBHOCTBIO K Pa30aBIeHUIO BOJIOW — pacTBOPHI
JIETKO TEPEMEINBAIOTCS C MPOMBIBOYHOM JKUAKOCTBIO M IJIACTOBBIMU BOJIaMH, OCOOCHHO MpHU
HAJIMYMK MEXIIJIACTOBOTO IMeperoka. [Iponcxoaut pa3ydokuBaHUE, CEIUMEHTAIUS TaMIOHAXKHBIX
pacTBOpOB, BeAyllas K YBEJIWYEHUIO BPEMEHM CXBaThIBaHMs, PACTEKAHUIO HA 3HAYMUTENIbHBIE
pacCTOssHUA OT CKBAXXMHBI M, KakK CIEJCTBUE, IEPEepacxoay TaMIIOHAKHBIX MAaTEpHAIOB MU
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U TEXHOJIOI'HA EI'O IIPUMEHEHUA

IIOBTOPEHMIO OIlEpalMii 10 TaMIOHUpOBaHUIO. IloaTBEp)KAEHMEM TOMY MOTYT CIYXHUTb JaHHBIE,
npuBeneHHble Bpadborax Paduenko . U., Tutkosa U. U., Mextuena 2. X., Bauesa JI. M. [4]. B
pabotax VMBaueBa JI. M. oTMeuaeTcsi, 4TO TBEpACIOIIUE TAMIIOHAXHbIE PACTBOPHI UMEIOT KOHEUHYIO
MIPOYHOCTh TAMIIOHAXXHOT'O KaMHs, CONOCTaBUMYIO C IPOYHOCTHIO TOPHBIX MOPOJ IMPOHHUIAeMON
30HBI, B CHJIy 4ero 3((eKT JMKBUAALMU TOTJOMEHUA MOXKET OBbITh JOCTUTHYT IpHU paaunyce
3ar0JIHEHHS KaHaJIOB MOTJIOIIEHUS, U3MEPIEMOM JIeCATKaMH CAHTUMETPOB U J1aXKe CAHTUMETPaAMHU.

Jns pemeHuss 3Toil mpoOieMbl HEOOXOIMM TOMCK HOBBIX TEXHOJOIMYECKHX MOAXOO0B,
OCHOBaHHBIX Ha Jpyrux (HU3MUECKMX TpoLEeccax U HOBBIX TaMIOHAKHBIX MaTepuaniax,
HEYYBCTBUTENBHBIX K pa30aBieHHI0 Bofoi. K TakuM mojxomaM MOryT ObITh OTHECEHbI METOJIbI
CO3JIaHMSl M30JIUOHHBIX 00O0JIOYEK, KOTOpPbIE OCHOBAHBI HA M3MEHEHMU arperaTHOro COCTOSHHSA
TaMIIOHA)KHOTO MaTepuaja M TIO3BOJISIOIIME CO3/1aBaTh BOKPYT CKBa)XUHBI MajlOOOBEMHYIO, HO
JIOCTaTOYHO MPOYHYIO U HEMPOHHUIIAEMYIO M3OJISIMOHHYIO 000104Ky. B 3T0il CBsI3M akTyalibHa 3a/1a4a
Pa3pabOTKH HETPAJUIMOHHBIX TEXHOJIOTMM W3OJSILIMH TOTJIOUIAOIIMX TOPU30HTOB, OCHOBAaHHBIX Ha
3aI0JTHEHUH KaHaJIOB MOTJIOLIEHHUS PACIIaBOM JIETKOIUIABKUX TEPMOIIACTUYHBIX MaTEPUAIOB.

ITocTanoBka 3amaun

B HanmonansHoMm ropHom yHusepcutere(r.JlHenp, YKpanHa) Ha MPOTSKEHUW MHOTUX JIET
BelyTCsl PabOTHI MO pa3pabOTKe HOBBIX TEXHOJIOTMH TaMIOHMPOBAHUS MOTJIOIIAIOIINX FOPU30HTOB.
Pa3pabaTbiBaeMble TEXHOJIOIMH TAMIIOHUPOBAHUS OTJIOMIAIOIINX TOPU30HTOB, MTO3BOJISIOT CO3/1aBaTh
Maso00BEMHBIE HENPOHUIAEMBIE OOOJIOUKM C TPUMEHEHHEM TaMIIOHAKHBIX TEPMOIIACTUYHBIX,
JIETKOTIJIABKUX, JIETKOTIPOHUKAFOIINX M OBICTPO 3aTBEP/ICBAIOIINX MATEPHAIIOB [4].

CyIHOCTh HOBOW TE€XHOJOTMU TaMIIOHMPOBAHMS 3aKIIIOYAETCS B CO3JaHUM U3OJIALIMOHHON
000JIOUKM BOKPYI' CKBa)KMHBI WJIM TOPHON BbIpaOOTKH, OCHOBaHa Ha W3MEHEHMM arperatHoro
COCTOSIHUSL TaMIIOHQ)XHOTO pacIulaBa KOTOPBIM, 00pa3yeT BOKPYr CKBaXKHMHBI Mal000BEMHYIO
HAJEXKHYIO HETIPOHULIAEMYIO U30JISILIMOHHYIO 000JI0UKY.

Jlo HacTOAILEro BpeMEHU B KauyeCTBE TEPMOIUIACTUYHBIX MATEPUATIOB IMPUMEHSIN TOJIBKO
He(TsaHble OuTyMbl. K OCHOBHBIM HeJloOCTaTKaM OMTYMOB KaK TaMIIOHa)KHOT'O MaTepuajia OTHOCUTCS
€ro CIOCOOHOCTh PENAKCHUPOBATH BO BpeMeHH, T.e. mpu mnepemane nasienus 0,3-0,5 MIla onu
crocoOHbI Teub gaxe npu Temneparype +15°C. Pacniassl GUTYMOB MMEET IIIOTHOCTh, OIM3KYIO K
IUIOTHOCTH BOJBI, U B CpPe/e MPOMBIBOUHOW XHJIKOCTH CIIOCOOHBI pacciauBaThCs U BCIUIBIBATS.
butymsl m0xo0 pa30ypuBaeTcsi U COCOOEH 3arpsA3HATh OypoBOi MHCTpYMEHT. I3BECTHBI TaHHBIE O
UX KaHIIEPOTeHHOM BJIMSHUHU Ha OKPY)KAIOLIyI0 cpeay. M3-3a 3THX U IpYrUX HEAOCTATKOB OUTYMBI
HE HAaIllJIM [IMPOKOTr0 MPUMEHEHHUs B KayeCTBE TaMIIOHAKHOTO MaTepHuaia.

TammnoHaXXHble MaTepUalibl, MPUMEHSEMbIC JJISI M3OJSIMU MOTJIOMIAIOIIUX TOPU30HTOB NpHU
TBEPJICHUU HE JIOJDKHBI 1aBaTh YCaJAKHU ¢ 00pa30BaHUEM TPEILUH, HE PaCTEKaThCs B TPELIMHAX, TOJKHBI
o0s1aiaTh XOPOILEH CIETUIIeMOCTBIO ¢ TOPHBIMHU ITOPOAAMH, ObITh YCTOWYMBBIMH K BO3JICHCTBUIO BOJ U
nepenaaoB JapiaeHud. Kpome Toro, 3T MaTepuaibl JOMKHBI OBITH  OJTHOKOMIIOHEHTHBIMH,
TEXHOJIOTMYHBIMU TIPY JOCTaBKE B 30HY TAMIIOHMPOBAHUS, JIETKO pa3OypHBaThCS U CMBIBATHCS C
OypOBOT0 MHCTPYMEHTA U 00J1a/1aTh INIOTHOCTHIO BBIIIE IUIOTHOCTH OYHUCTHOTO areHTa.

[IpoBeneHHBI aHaNM3 JUTEPATYpHBIX HCTOYHUKOB IO TPUMEHEHUIO CEPHl B KadyeCcTBE
MPOMUTHIBAIOIIETO0 W BSKYIIETO MaTepuala, M HCCIeNoBaHUS (PU3MKO-MEXaHMYECKHX CBOMCTB
MOATBEPAWIN NPUHIMIHAIBHYIO BO3MOXHOCTh €€ NPUMEHEHUS B KayeCTBE TaMIIOHAXHOTO
MaTepuana s U30JLUUHU TOMIOMIAOIINX TOPU30HTOB OYPOBBIX CKBAKHH.

TBepaas cepa XUMHUYECKM MHEPTHA, HA HEE pa3pyllarollle He JEHCTBYIOT arpeCCUBHBIE BOIbI.
Cepa nerko pa30yprBaeTcsi M He HAIUIIACT Ha OypoBOM MHCTPpYMEHT. CpOK XpaHEHHsI TPaHyIMPOBAHHOM
cepbl He OKA3bIBACT BIMSAHHA Ha e¢ (PU3UKO-MEXaHW4ECKHe CBOUCTBA. CTOMMOCTH CEphI COIIOCTAaBHMA CO
CTOMMOCTBIO LIEMEHTa M HAMHOI'O MEHbIIE€ CTOMMOCTH CHHTETHYECKHMX CMOJI, OMTymOB. biaromaps
HH3KOH BSI3KOCTH paciiiaBa KaK YMCTOM Cepbl, TaK U Cepbl ¢ 100aBKaMH IIaCTH()UKATOPOB OHA JIETKO
IIPOHUKAET B TOPHBIE MOPOJbl C HE3HAYMTEIBHBIM PACKPBITUEM TPEUIMH. XPYIKOCTh CEPbl MOKHO
YCTPaHUTb BBEJCHUEM B €€ COCTAB IIACTU(HUKATOPOB. [IpOUHOCTH TAMITOHA’KHOTO KaMHS, IOJTy4EHHOTO
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IIPY OCTBHIBAaHUU PaCIUIaBa CEPbI, CONOCTABUMA C MIPOYHOCTHIO LIEMEHTHOIO KaMHs, IPUYEM B PaHHEU
CTaJM TBEPACHUS POYHOCTh CEPhl Ha MOPSAIOK BbIIIE POYHOCTH HA OJTHOOCHOE CKATUE LIEMEHTHOTO
KaMHs. TemrepaTypy IUIaBIeHUS TAMIIOHa)KHOTO TEPMOIUIACTUYHOIO MaTepHasa MOYKHO PEryIMpOBaTh
BBEJICHHEM TUTaCTU(UKATOPOB.

Lenb cTatbu — pacCMOTPEHHE PE3YJIBTATOB TEOPETUUECKUX UCCIIEI0BAHUI TEMIIEPATYPHOIO
MoJis B 30HE JeWCTBUS 3a00MHOrO TEIUIOBOTO HMCTOYHHMKA M pa3palboTka oOIIed KOHLEMIUU
BBIUMCIIUTEIBHOIO SKCIIEPUMEHTA MTPOLIECCOB TEIIO—MACCONIEPEHOCA MPHU JINKBU ALY [TOTJIOIEHUS
MIPOMBIBOYHON >KUJIKOCTH B OypOBOW CKBa)XMHE C MPUMEHEHHEM pacIUIaBOB TEPMOILIACTHYHBIX
MaTepHUaJIOB.

H3i10:xeHne 0CHOBHOI0 MaTepuaJa

OTnuunTebHOW 0COOEHHOCTBIO TEXHOIOTUHU SBISETCS TO, YTO TEPMOIUIACTUYHBINA MaTepHua
C HM3KOH TeMIlepaTypoi IUIaBJIEHUSI JOCTaBJISIETCS B 30HY OCJIOXHEHHS B TBEpJIOM BHJIE, TJI€
pacIiaBISeTCs A0 KHUJIKOTO COCTOSHUS 3a00MHBIM TEIUIOBBIM HCTOYHHUKOM. [Ipn 3TOM nmpoMbIBOUHAs
KHUJIKOCTb, HAXO/SIIasICsl B CKBaXXMHE B 30HE IOTJIOIIEHHUS, 0053aTEIbHO T0JKHA OBITh HAarpeTa 10
TEMIIEPATyPhI BBILIE TEMIIEPATYpPHI IUIABIEHUS TEPMOIUIACTUYHOIO MaTepuaa.

Jig  peanuzauuy OpeniaraeMoil  TEXHOJIOTMM HEOOXOJMMO BBIIOJHHUTH —CJENYIOIIHE
olepalyy: HarpeB MPOMBIBOYHOMN XUAKOCTU B CKBaKMHE; JOCTABKY, IJIABICHHUE U 3aJlaBIMBaHUE
TEPMOIUTACTHYHOTO MaTepualia B KaHajibl moryiomieHus [4]. HarpeB mpomMbIBOYHOW KHUAKOCTH B
CKBA)XMHE OCYIIECTBISETCS 3a00MHBIM JIEKTPOHAr peBATEIIEM.

Jlns pemieHust MpakTUYECKHX 3a/ad IO ONpEesICHUI0: HEe0OXOAMMOIro BPEMEHH HarpeBa
IIPOMBIBOYHON >KMJIKOCTH U TEPMOIUIACTUYHOTO MaTepHalla; TEMIIEPATYPHOTO OIS, IPH U30JISALUU
MOTJIOUIAIIET0 TOPU30HTA, BO BPEMEHU U MPOCTPAHCTBE B 3aBUCUMOCTHU OT MOIIHOCTU TEIUIOBOTO
MCTOYHHUKA, TeTI0(U3NIECKIX CBOMCTB TAMIIOHAKHOTO MaTepHalla U OKPY’KaloIlero NpoCTPaHCTBa;
pamuyca 0O0pa30BaBIICHCS BOKPYT CKBXHHBI H3OJSIMOHHOM OOOJOYKH W [Ip., HEOOXOIUMO
U3y4YEHHE MPOLIECCOB TEIIIOMAacCOOOMEHA B 30HE MOIJIOIIAIOIIET0 TOPU30HTA [5].

AHaNIUTUYECKOE MCCIEAOBAaHUE JTUX IMPOLIECCOB B HACTOALLEE BPEMsS BO3MOYKHO
OCYIIECTBUTH METOJAMHU YUCIEHHOI'O MOJEIMPOBAaHUSA C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
TexHojoruil. Takod moaxod mNpuoOpeTaeT 3HAYUTENBHYIO pOJb B CBA3M C TEM, 4YTO
HKCHEPUMEHTAJIbHOE MX W3YyYCHHE B JIAOOPATOPHBIX MM HATYPHBIX YCJIOBUSX OUYEHb CIIOKHO U
JI0pOTro, a B HEKOTOPBIX CIydasiX CTAaHOBUTCS MPOCTO HEBO3MOXKHBIM[ 6, 7].

B coorBercTBUM € mpemiaraéMoil TEXHOJOTMEW H30MALUM IMONIOLIAIOIIUX TOPU30HTOB
TEPMOIIJIACTUYHBIMHU MaTepHaJlaMi B Ka4€CTBE TEIJIOHOCUTEIS UCTIONb3YETCS CKBAKMHHAS JKUIKOCTb,
HarpeTas 3a00MHBIM dNeKTpoHarpesareneM|§]. . Temneparypa HarpeBa 3TOro TEIIOHOCUTEIS T0JIKHA
OBITH BBIIIE TEMIIEPATyphl IUIABICHUS TEPMOIUIACTUYHOIO Marepuana.B atom ciyuae npu 3amaHHON
MOIIHOCTH 3JIEKTPOHArpeBaTess 3ajada CBOIUTCS K OINPEACTICHUIO HEOOXOAMMOTO BPEMEHH €ro
paloThl ¥ UISMEHEHUS TEMIIEPATYPHOTrO MOJIS B 30HE OCJIOKHEHHS CKBAaKHHBI.

[lepeHoc Temna OT HENOABMKHOTO HWCTOYHHMKA, PACIOJOXKEHHOIO B  CKBaXXUHE,
OCYIIECTBIISIETCA TEIUIONEPEHOCOM W KOHBEKIue# [9]. YuureiBaeTcs, 4TO OT IHWIHMHAPUYECKOTO
Harpesaressl IOCTOSIHHONW MOIIHOCTH, Hapsioy ¢ paJualbHbIM PAaclpOCTpaHEHUEM TEIlIa, UMEETCA
TaK)Xe OTBOJI TeIJla B KPOBJIO U MOJOLIBY MHorjiouiaromniero iacra. [lnact paccmatpuBaercs Kak
OJIHOPO/IHAsI U30TPOIHAS CpeAa U TEIUIOBbIE KOHCTAHTHI IJACTa IMOKPBIBAIOIIUX U MOACTUIAOIINX
IIOPOJ CYUTAIOTCS] OAMHAKOBBIMHU.

B pesynprare HarpeBa TEIJIOHOCHTENSA, B HAIEM CiIydae BOJbI, U OOJBIION IJIOIAIU
KOHTaKTa MPOUCXOAUT MHTEHCUBHBIM TeII000MEH Mexay Boiod M miuactoM. IlpumHumaeM, yto
paauyc HMCTOYHMKA PAaBEH PaJMyCy CKBa)KMHBI, OCh MCTOYHMKA COBIIAJAET C OCbI0 CKBA)KUHBI.
Bribepem cnepyroniyro cucTeMy KOOpJAMHAT: Hayallo KOOPJAMHAT COBMAJAET C LIEHTPOM HCTOYHHUKA,
0Cb Z — C OCBIO CKBA)XXHHBI, OCh ¥ TIPOXOJIUT Yepe3 CepeIUHy UCTOYHUKA (puc. 1).
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ocH 1; Z' — IJIMHA UCCIIEyeMOM 00JIaCTH B HAPABIICHUH OCH Z.
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OnpenencHue CKOPOCTH KOHBEKTMBHOTO TEYEHHMsA o, NPEACTABIAET COOOH OTAECIBbHYIO

JIOCTAaTOYHO CJIOKHYIO 3a/ady. B mepBoM NpuOMMmKeHHH MpUMeEM ee€ MOCTOsHHOW. [[ns pacuera
HCIIO0JIb3YEM COOTHOIIEHHE [9]

L, =./2gP%

rae g — YCKOpeHHe CBOOOJHOro mazneHusi, [ — KOdQQHUUIUEHT TEPMHYECKOrO PACIIMPEHUS

KUIKOCTH, $ — pa3HUIIA MEXKY HAYaJIbHON TEMIIEPATypOH JKUIKOCTU U TEMIIEPATypOl HarpeBaTes.

Henuneiinple 3a1auu, Kak NMPaBWIO, HE YHACTCA PEIIMTh AHAIMTHYECKUM MeTonoM. Jlis
peuieHusl 1aHHOW 3aJjauil MOKHO IMPUMEHUTh YUCJICHHBbIE METO/Abl. M3 BCeX YHMCIIEHHBIX METO/OB
HauboJee MIMPOKOE PACIPOCTPAHEHUE JUISl PElIeHUs 3a/4ay TEeIUIONPOBOAHOCTH MOIYYMJI METOJ
KOHEYHBIX pa3zHocTel (MeTox ceTok) [10, 11]. DTo 00BsICHIETCS YHUBEPCATBLHOCTHIO ATOT'0 METOJIA U
€ro BBICOKOM aJIrOPUTMHUYHOCTBIO, YTO OTKPBIBAET IIMPOKHE BO3MOMXHOCTH JUISI MCIOJIb30BAHUS
BBIYHCIIUTEILHON TEXHUKH. METOJ] CEeTOK JaeT BO3MOXKHOCTh B MAaTeMAaTHYECKOH (HOpMyIHpPOBKE
3a/la4yll MaKCUMaJbHO OTPa3UTh CHEHU(PHUKY MPOTEKAHUS PEAJBbHOTO Ipoliecca M MPaKTUYECKU He
HajaraeT OrpaHHYeHUI Ha yclioBus 3aaauu [12].

C aT10i1 Henbio pa3paboTaH U peaqn30BaH aJrOpPUTM YHCICHHOTO MOJEIMPOBaHUS Mpoliecca
HarpeBa CKBOXXMHHOW KUIAKOCTH MPHU U3O0JSLHUU TMOTJIOMIAIONIETO TOPU30HTA TEPMOILIACTUYHBIMU

MaTepuaIamMu. Pa3zpabortannas

“Zm porpaMMma Mo3BoJISIeT MIPH 3aJaHHOM

8.0 MOIIIHOCTHU 3JICKTpOHArpeBaTeIs,

- ,, : ., TETI0(OU3NIECKIX CBOMCTBAxX

17.0 \ "

CKBOXUHHOM JKMJIKOCTH W TOPHOU
; MOpPOJBl  TMOTJOIIAIONIETO  IIacTa
MO3BOJIAET  OMNpPENENUTh XapakTep
pacrpenesnieHust  TeMnepaTrypsl  BO
BPEMEHHU U MIPOCTpaHCTBE (pHucC. 2).
AHanu3 pe3yJIbTaTOB
AQHAIUTUYECKUX UCCleI0BaHu
MO3BOJIMJI TEOPETUIECKH 0OOCHOBATH
BO3MOJKHOCTh HarpeBa Nnpu3abonHON
30HBl CKBaXHUHBI JI0 TEMIIEPATYpPbl
+100...+150 °C
3JIEKTPOHATrPEBATENIIMU MOIIIHOCTBIO
6...10 kBt u pa3paboraTh pexuMm

NdH

N H

N

U30JISLUH MOTJIOUIAOIIETO
7 ] : ; . TOpU30HTA c [IPUMEHEHHEM

0,15 0.10 0,05 0 0,05 0.10 015 &m  TepMOILTACTHYHOrO MaTepuaa.
Puc. 2. Pacnpedenenue memnepamypHozco noji 8 PesynbraThl aHATUTHYECKHX
ckeadicure ouamempom 93 mm no ucmevenuu 8 4 pabomel  MCCICTOBAHHUM Halum
anekmpoHazpesameins mouwpocmoio 10 kBm MNOATBCPKIACHHAC B XOAC NMPOBCIACHHUA

CKBRXHMHHBIX  HUCCIEIOBaHHWHA, B
PE3YIbTATC KOTOPLIX YCTAHOBJICHA 3aBUCUMOCTb U3MCHCHUA TCMIICPATYPhI CKBaXUHHOU KUOKOCTU
110 OCH CKBa)KHUHBI C TEUEHHUEM BpeMeHH (puc. 3).
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PA3JJEJT 1. [IOPOHOPA3PYIIAFOLIUY HHCTPYMEHT M3 CBEPXTBEPIBIX MATEPHAJIOB
U TEXHOJIOI'HA EI'O IIPUMEHEHUA

JlocTOBEpHOCTD pe3ynbTaToB
\ YUCJICHHOTO MOJICTUPOBAHUS TTOATBEPXKIACTCS
3HAYUTCILHBIM 00BbEeMOM BBITTOJIHEHHBIX
CKBQXUHHBIX HCCJIEIOBaHMM, 00eCIIeUnBaIONIUX
HAJIeKHOCTh TMOJIYYEHHBIX pEe3yJIbTaTOB IpHU
PacXOXKIeHUN c TEOPETHICCKUMU
ucciaeaoBaHusiMu B npeaenax 10—15%.

«— "— r__._—ar""
/'/,..-———-‘

1 X \ BoeiBOALI
\ Ha OCHOBaHHUH BBITIOJTHEHHBIX
HCCIIEIOBAHUN TIPEUIOKEHA HETPAAUIMOHHAS
TEXHOJIOTHSI  HM3OJISIIIMKA  30H  ITOTJIOIICHHS,
KoTopasi Oa3upyercss Ha 3alOJIHEHUH KaHAJIOB
P IIOTJIOIICHUS paciiaBomMm JIETKOIUIaBKUX
i MaTepUaos.
i CocraBjicHHas MaTeMaTH4yecKas MOJCIb

71— >
L - b

¥ 3 5 o P R TCMIICPATYypPHOI'0  MOJIsI  MO3BOJSMCT  OIMUCATDH

B 50 100 ' 150 MPpOLECC TEIJIONEPENAYH TTPU AJIEKTPOTEILIOBOM
Puc. 3. Pacnpedenenue memnepamypot no  OOpabOTKE CKBaKUHBI B 30HE OCJIOXHEHHs. B
gvicome cmonba s’cuokocmu: 1 — 0 mun; 2 —30  pe3ynabraTe pasIn4us TeTIT0(U3UIECCKUX
mun; 3 — 60 mun; 4 — 90 mun; 5 — 120 mun; 6 ~ CBOWCTB Ha TpaHWIEC pasiena JBYX Cpel
— 150 wmuw; 7 — 180 munm; H — (CKBaXHHHAs KUIKOCTh — MOPOJA) IPOUCXOAUT
9IeKMpPOHAcpesamens 3HAYUTENBHBIN Tepernaj TeMeparypsl (puc. 2).
Paspaborannas mporpamMma Jist KOMIBIOTEPHOTO
MOJIETUPOBAHUS TAPAMETPOB TEMIIEPATYPHOTO MOJS, MO3BOJISIET B KAKJIOM KOHKPETHOM Cy4ae IS
Pa3IUYHBIX THUIIOB CPEJI U B 3aBUCUMOCTH OT X TEIUIO(MHU3UUESCKUX CBOWCTB, BEIOPATh ONITHMAJILHBIC
PEXHUMBI TPOIIecca HArpeBa TETUIOHOCUTEINS, 00eCTeUHBAIOIINEG MUHUMANIBHBIC MOTEPU TEILIOBOU
JHEPTHUU.
Pe3ynbTaThl TEOPETUYECKUX UCCIISIOBAHUI HAIIUTH MTOATBEPIKICHNE B X0/1€ TPOMBINIICHHBIX
WCCIIeIOBAaHUN M cTalmy 0a30i 1 CO3JaHUsl TEXHOJOTUU W3OJISIWU 30H TOTJIONMICHUS, YCTICITHO
anpoOMpPOBAaHHOW B CKBAKUHHBIX YCIOBHSIX.
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llocriooceno memnepamyphe none 6 30ui 0il 6ubiliHo20 Mmenniosozo dicepend. Pospobaeno 3azanvhy
KOHYenyito 00YUCTIOBANLHO20 EKCNEPUMEHY RPoYecie menio-maconepeHocy npu aikeioayii noeiuHaHHs
NpoMUBAILHOL piouny 8 OYPOSIll C8ePONIOBUHI [3 3ACMOCYBAHHAM PO3NIABIE MEPMONIACMUYHUX MAMePIanis.

30iticneno izuuny i mamemamuyHy ROCMAHOBKY 3a80aub. Pospobneno mamemamuuny moodens
memMnepamypHo20 NoJs, o 00360JIAE ONUCAMU NPOYeC MeNi0-MaACONEPEeHOCy NPpU eleKmpomeniositl 06pooyi
C8ePONIOBUHU 8 30HI YCKIAOHeHH:. Pezynomamu meopemuunux 00cniodceHb niomeepoiCceHo c8epoio8UHHUMU
00CNI0AHCEHHAMU, 8 HACAIOKY AKUX 8CIMAHOBIEHO 3ANEHCHICMb 3MIHU MeMnepamypu c6epOolo8UHHOI piOUHU HO
oci ceeponosunu 3 wacom. Ha o0cHo6I GUKOHAHUX OO0CHIONCEHb 3ANPONOHOBAHO NPUHYUNOBO HOBY,
Hempaouyitiny mexHon02iio i304ayii 30H NO2IUHANHA, AKA 0a3YEMbCs HA 3AN06HEHHI KAHANI8 NO2TUHAHHSL
PO3NAABOM JIe2KONNAEKUX MAMEPIAE.

Knwwuosi cnosa: 6ypinus ceepOnoguH, NOSIUHAIOUUL 20PU3OHM, MEPMONIACMUYHI Mamepiany,
Men0-MaconepeHoc.

THEORETICAL BASES OF TECHNOLOGY OF ISOLATION
OF ABSORPTIVE HORIZONS BY THERMOPLASTIC MATERIALS
The aim of the paper is to develop a general concept of computational experiment for processes of
heat-and-mass-transfer while eliminating the swallowing of washing liquid in a borehole using thermoplastic
materials melts.
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Buinyck 20. ITOPOJOPA3PYIIAROILIH U METAJTOOBPABATBIBAIOLMI MHCTPYMEHT — TEXHHUKA
U TEXHOJIOI'"A EI'O U3IOTOBJIEHUA U ITPUMEHEHUA

Problems are set from the point of view of physics and mathematics. General concept of computational
experiment is considered under theoretical modelling of processes of heat-and-mass-transfer in elimination of
washing liquid swallowing in a borehole. Theoretical foundations of swallowing horizons isolation using melts
are developed, with algorithm to make a software system allowing to calculate the heat-and-mass-transfer
processes in a wide range of conditions.

Keywords: drilling of hole, swallowing horizon, thermoplastic materials, heat-and-mass-transfer.
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