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MIIK E21B 47/06
CIHOCOBb OIIEHKH XAPAKTEPA HACBIINEHHOCTH IVIACTOB METOJ10M
AKTHUBHOMI TEPMOMETPUH

O06aacTh TEXHUKH, K KOTOPOH OTHOCHTCSI pelieHue

H3o0perenne OTHOCHTCS K HedTenoObIBalOLIeld OTpaciyd, a MUMEHHO K KOHTPOJIIO 32
pa3paboOTKON  HEPTSHBIX  MECTOPOXKAEHUNM  MPOMBICIOBO-T€OQU3MUECKUMUA  METOIAMHU
UCCIIEIOBAHMS CKBAKUH, H MOKET OBITh UCTIONB30BAHO JIJIsl OLICHKH XapaKTepa HACBIIIEHHHOCTH
IacTa.

YpoBeHb TeXHUKH

UzBecten crnoco® omnpeneneHuss HEPTEHOCHBIX U OOBOMHEHHBIX ILIACTOB IMYyTEM
TEPMOMETPHUYECKUX HCCIICIOBAHUI CKBAXMH U aHAIM3a TEMIIEPATYPHBIX AHOMAIHMI MPOTUB
npoHuuaembix 1miaactoB [bacun SAH. u gp. BreiABneHHe uWHTEpBANOB OOBOJHEHHS B
nepOpUPOBAaHHOM HE(PTSIHOM TIUIACT€ METOJAOM BBICOKOUYBCTBHTEIBHON TEPMOMETPUH. -
Hedrerasosast reonorust u reodpusnka, 1971, No7, c¢. 31-36]. HedreHnocHbie U 0OBOIHEHHBIE
IJIaCThl ONPEAENIOT IO BEJIWYMHE JPOCCENbHON TemneparypHol anHomanuu. IIpu 3ToMm
CUUTAIOT, YTO TEMIEpaTypHAasl AaHOMAJIHsI IPOTHUB HE(TEHOCHBIX TUIACTOB B J1BA Pa3a MPEBbIIIAET
AHOMAJIMIO TIPOTHB BOJIOHOCHOT'O TIJIACTA B CIIy4ae CTAlIMOHAPHBIX TEMIIEPATyPHBIX MOJEH.

Henocratkom n3BecTHOro crnocoda sBJISIETCS TO, YTO OH HE MOXKET OBITh MCIIOJIB30BAaH B
HEOJHOPOJAHBIX IO KOJUIGKTOPCKUM  CBOICTBAM  IUIacTax, IIOCKOJNBKY pasjiuuue B
HPOHUIIAEMOCTSX MPU MOCTYIUIEHHH OAHO(A3HOTO MOTOKA MPUBOAUT K PA3IMYMIO B BEJIMYNHAX
pasorpesa >KUAKOCTH, MOCTYMNAKOLIeH U3 IIacTa.

UzBecteH cnoco0 BbieeHUsT HE(YTEHOCHBIX W OOBOJHEHHBIX IUIACTOB B HE(PTAHBIX
CKBAXMHAX TMyTeM CIyCKa TEePMOMETpa B CKBAKWHY U JIBYXKPaTHOH perucTpanuu
pacrpeneneHusi TeMIepaTypsl BAOJIb €€ CTBOJIA ¢ MHTEPBAJIOM BO BPEMEHH C MOCIETYIOLIHNM
COTIOCTABJIEHUEM TOJyuYeHHBIX TepMorpamm [ ABropckoe ceunerensctso CCCP |, Ne 212190, ki
E 21 B 47/06, 1966].

Henocratkm naHHOro cmocoba: CHSATHE TIOBTOPHOHW TEPMOTPaMMbl HEOOXOIUMO
NPOBOAUTH TIOCNE JUIMTEIBHOTO BPEMEHH TMPOCTAMBAHUS CKBAKUHBL, BIIUSHUE Pa3IHUHS
TEIUIO(PU3NUECKNX CBOWMCTB MPOIUIACTKOB HAa 3aKOHOMEPHOCTH PACIIpENeNIeHHs] TeMIepaTypbl
(HEOTHO3HAYHOCTh);, CIOXXHOCTh HMHTEPIPETALNH TNPU HAJIUYUM Ta30HE(PTIHOrO MOTOKA
(HEOTHO3HAYHOCTB).

HauGonee Onu3kuM 1O TEXHUYECKOH CYLUTHOCTH W JOCTHUTaeMOMY pe3yJIbTaTy K
3asIBIIIEMOMY SIBJISIETCS CIIOCOO BbIIEIEHUS HEPTEHOCHBIX U OOBOJHEHHBIX IUIACTOB B HE(PTSIHBIX

CKBA)XMHAX IIyTEM CIlyCKa TEPMOMETpa B CKBAXKUHY U JBYXKPaTHOH pErucTpalnuu



pacnpesneneHusl TeMIepaTypbl BIOJb €€ CTBOJIA C MHTEPBAJIOM BO BPEMEHHU C MOCIEAYIOLINM
COTIOCTABJIEHUEM IIOJIYyUYE€HHBIX TEPMOIPaMM, IOCJIE€ PEruCTpaluu IEepBOMl TepMOrpammbl B
nporecce paboThl CKBAKHUHBI ONPEAEISIIOT JaBJIeHNE HACBILIEHNUs U NepBOHavYalbHOE 3a00iiHOe
JaBJICHUE, a MOBTOPHYIO PETUCTPALUIO0 PACHpENeCHUs TEeMIEepaTypbl OCYLIECTBIISIIOT IpPH
WU3MEHEHHOM 3a00HHOM J[aBJIE€HHHM TakuM 00pa3oM, YTO TPHU IEPBOHAYAIBHOM JaBJICHHH,
OonpIIeM MAaBJIEHUSI HACBHIIEHUS, TOBTOPHYIO PErHCTPALMIO OCYLIECTBISIIOT NpH 3a00HHOM
NaBJICHUH, MEHbILIEM IIOCJIeHEro, a MPH MEePBOHAYAIBHOM MaBJICHUH, MEHbIIEM JaBJIECHUS
HACBHIIEHUs TNPH 3a00WHOM IaBJICHWUH, OOJbIIEM IOCIEAHEro, MPU 3TOM O HE(HTEHOCHBIX
IacTax CyAsT IO HW3MEHEHHUIO 3Haka TeMIlepaTypHOHl aHoMmanuu B uHTepBasie mnpurtoka (SU
1788225, MIIK E21B47/06, onybaukosano 15.01.1993 r.).

OnHako U3BECTHBIN CIIOCOO MMEET PsiAl CYIIECTBEHHBIX HEOCTATKOB: CHITHE MOBTOPHOM
TEPMOTPaMMbI HEOOXOIUMO MPOBOAUTH MPH CMEHE PEKUMa PadOThI CKBAKUHBL, T.€. H3MEHEHUS
3a00itHOTO naBjeHus (He OMEPAaTUBHOCTH), OCOOEHHO 3TO YCIIOKHSIETCS MPU HU3KOM 3HAUYEHUU
JIaBJICHUs] HACBIIIEHUs 0 CPaBHEHMIO C IJIACTOBBIM JaBJIEHHEM, CJIOKHOCTb HHTEpIpeTaLuu
NPY HATMYUH ra30HE(TSIHOrO MOTOKA IO CTBOJY CKBAXKHHBI (HEOAHO3HAYHOCTB).

PackpobiTHE pemiennst

Pemaemass 3amava 3akirodaercss B ObICTPOH M TOYHOH OLEHKE HE(PTEHOCHBIX U
OOBOJTHEHHBIX IJIACTOB CKBAXKHH.

TexHuueckuil pe3ynbTaT 3asBIIEMOrO H300pETEHMs 3aKII0YAeTCsl B IOBBIIIEHUH
JIOCTOBEPHOCTH U OMNEPATHMBHOCTU OLEHKH HE(PTEHOCHBIX U OOBOJHEHHBIX IIJIACTOB IIPHU
UCCJIEOBAHNN ACUCTBYIOLINX CKBAKHH.

VKa3aHHBI TEXHUYECKUI pe3yJbTaT JOCTHraeTcs CroCOOOM OIIEHKH XapakTepa
HACBIIIEHHOCTH TUIACTOB METOOM aKTHBHOM TEPMOMETPHH, BKIIOYAIOIIUM CITyCK TEPMOMETPA B
CKBOXUHY M JBYKPAaTHYIO PErHCTpPaLUI0 paclpefeseHuss TeMmIepaTypbl BIOJIb €€ CTBOJa C
UHTEpPBAJIOM BO BPEMEHU C IMOCIEAYIOLINM COIMOCTABIEHHEM IOJyYeHHBIX TEPMOTpaMM, B
KOTOPOM B OTJIMYME OT NMPOTOTUIA MPOBOISAT WHAYKLHOHHBIA HarpeB OOCAgHOW KOJOHHBI B
UCCIIEYyEMOM HHTEPBAjie B OCTAHOBJEHHON CKBAXKHMHE B TE€UYEHHE BPEMEHHM HE MEHee ( = typ,
Janiee OCYIIECTBIIIOT MyCK CKBaKUHBI B paboTy obecneunBasi CHIDKEHHE 3a00HHOTO aBJICHUS
HIDKE P=Pyac(, 1 IO aHOMaNMsIM CHIDKEHMS TEMIIEPATyphl 3a CUET pa3ra3upoBaHUsl HEPTH B
IJ1acTe CyAST O XapakTepe HACBHIIEHHOCTH IJ1acTa, IPUYEM BBIYUCIISIOT
tp= R*/a, rie R — pafiyc CKBaXKHHEI, M; a- TEMIIEPATyPOIPOBOAHOCT CPEIBI, M /4aC.

Prac.c= PracH(T-Tu)/(9.157+701 8/(Tou(-0.8y,).
rae Py — NaBieHne HaCHIEHUs TUIACTOBOW He(TH ra3oM IpH IJIacTOBON Temmeparype — Tyy,
MIla; T - Texkywmas Ttemmeparypa, OC; I'ow — Ta30HACHINEHHOCTHh IUIACTOBOH He(TH,

XapaKTepU3YIOIAsCsl OTHOLIEHHEM oObema rasa (IPUBEAEHHOTO K HOPMAJbHBIM YCIIOBHSIM),
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pacTBOpeHHOro B He(TH, K Macce AerasupoBaHHON HedTH, MO/T, Va Ya — COOTBETCTBEHHO
coliep)KaHWEe METaHa W a30Ta B ra3e OJHOKPATHOIO pasra3MpOBaHUs IUIACTOBOM HEPTH B
CTaHIAPTHBIX YCJIOBUAX, MOJHM €IMHUIIBI, a COIOCTABJIEHHE TEPMOrpaMM IPOBOIAT B
OCTaHOBJICHHOW M paboTaroineil CKBa)XHMHE, NMPUUYEM IO CHIKEHUIO TEMIIEPATyphbl ONPEAEISIOT
He()TeHACBIIIIEHHbIE TIACTHI, & MO MOBBILICHUIO — BOAOHACHIIIEHHBIE ITACTHI.

Texnuueckuil pesynbrar n300pereHus nocruraercst Omarogapst ciaenyromemy. C ogHOM
CTOPOHBI, TIOBBILICHHE TEMIepaTypbl OOCATHONH KOJIOHHBI TPU WHAYKIMOHHOM Harpese
NPUBOIUT K TMOBBIIICHUIO TeMIepaTrypbl Npu3abOHHONH 30HBI IJIacTa B MpoLecce padoThI
WHIYKIHOHHOTO Harpesaressi. C Ipyroil CTOpPOHBI, OBBIIIEHHE TEMIIEPATypPhl IIACTA IPUBOIUT
K TOBBIIICHUIO JABJIEHHUs HACBHIIICHUS HE(PTU Ta30M. 3a CUET 3TOTO YJIYUINAFOTCS YCJIOBHUS IS
CO3MaHMsI TMpoIlecca pa3rasupoBaHHMs He(TH B IUIacTe€ MPU CHUKEHUHU IABJICHUS NPH IyCKe
CKBRJKUHBI B padoTy.

IIpu 3TOM, MHTEpBAJbl CHUKEHHUS TEMIIEPAaTyphbl NMPHUYPOUEHBbl K He(TEeHACHIIIEHHBIM
TUIACTaM, a UHTEPBAJIbI TOBBILICHUS TEMITEPATYPhI PUYPOUESHBI K BOJOHACHIIIIEHHBIM TUIACTAM.

Kpartkoe onucanue yeprexei

Ha ¢ur.1 mokaszano pacnpeneneHne TeMnepaTypsl B HCCIETyEMOM HHTEpPBaJIE.

OcywecTBieHue pelmeHust

Criocol oCyIEeCTBISIFOT CIEAYIOIUM 00pa3oM:

1. ITpoBonAT M3MeEpeHNe pactpeeNeH sl TEMIIEPATYPhbl B OCTAHOBJIEHHON CKBa)KHHE
B HICCJIElyEMOM HHTEpBAJIE.

2. B ocTaHOBIIEHHON CKBa)KUMHE, B MCCIIEIYyEMOM HUHTEpPBAJIE B TEUEHUE BPEMEHHU typ
= R%/a, rae R - pamuyc CKBaXHHBI, M; & — TEMIIEPaTypPONPOBOAHOCTD CPelbl, M/4aC POBOMIST
WUHIYKIUOHHBINA HarpeB 00CaTHOMN KOJIJIOHHBI.

3. OmpenensifoT TEKyIIyI0 TeMIEpaTypy B CKBa)XXUHE TIOCIE€ HWHIYKLHOHHOIO
HarpeBa 00CaIHOI KOJIOHHBI.

4. BBMUCISAIOT 3HaYSHHE JaBJICHUsS] HACHIIEHHSI TIOC)IEe HAarpeBa Iacta mno GopmyJe
Paact = PracH(T-Typ)/(9.157+701,8/(L oy yu-0.8y3,), Te Py — maBieHMe HACHIIEHUS IJIACTOBOMN
He(TH Ta30M MPH IUIACTOBOU Temmeparype — Tn;, MIla; T — Tekymas Temmeparypa, OC; Ton —
ra30HACHIIEHHOCTh IUIACTOBOM HE(PTH, XapaKkTepH3YIOLIascs OTHOLIEHHeM o0bemMa rasa
(MpUBEIEHHOTO K HOPMAJIbHBIM YCJIOBUSIM), PACTBOPEHHOTO B HE(PTH, K Macce era3supOBaHHON
HedTH, M/T, Yy ,Ya — COOTBETCTBEHHO COIEPIKAHHE METAHA M a30Ta B ra3e OJHOKPATHOTO
pa3ra3upoBaHMsI IIACTOBON HE(TH B CTAHAAPTHBIX YCJIOBUSX, OJIU €IUHHLIBI.

5. OcCymecTBISIIOT MyCK CKBXKUHBI B paboTy npu P<Py,. .

6. IIpoBomsAT 3aMep pacmpenesneHHs] TEMIIEPATyphl B UCCIENYEMOM HMHTEpBaJe MpPU

padoTe CKBaKUHBI.
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7. ConocTaBsiFOT TEPMOTPaMMbl B OCTAaHOBJIEHHOW U paboraroineil ckpakuue. [1o
CHIDKEHHIO TEMITEPATYPhl B UCCIEAYEMOM HHTEPBAJIe ONpPENessioT He(pTeHaChIIeHHbIE TIACThI,
a 10 YBEJINYEHUIO — BOJIOHACBILIEHHbIE TIACTHI.

JUts WILTIOCTPALMU TPEATIOAKEHHOTO U300pETeHNsT Ha NMPEACTABICHHbIX KpUBbIX (¢ur.l),
NOJIyYEHHBIX MyTEM MOAENUPOBAHUS, NOKA3aHO paclpeAesieHue TEMIEPaTypbl B UCCIENYEMOM
uHTepBane: 1 — 1o pasrasuposanusi HepTH, 2 — NpH pasrasupoBanun HeptH. Ha rpaduxe L —
rnyOuHa B Merpax, T — temneparypa B rpagycax Llenbcus. KoHKkpeTHbIe 3HAYEHHUST HAa OCSX HE
yKa3aHbl, TaK Kak CYIIHOCTb 3aKJIFOYAETCS] B XapakTepe 3aBHUCHUMOCTEH TeMIlepaTypbl OT
TyOMHBI IO HArPeBa U TOCJIE HarpeBa 1 BBOJA B padoTy.

ITo KpUBBIM BHIHO, YTO CHIDKEHHE TEMIIepPaTypbl HAOJIOAAETCs] TOJILKO JJISI BEPXHETO
IUIACTa, YTO CBS3aHO C pasrasupoBaHueM Hedru. M3 xapakrepa M3MEHEHHs] TEMIIEPaTyPHBIX
aHOMAJIUH B COOTBETCTBUHU C (HOPMYJION M300pETEHHS MOKHO 3aKJIFOUHUTh, YTO HIDKHHH TUIACT
OOBOIHEH, a BEPXHUH SIBJISETCSI HE(PTEHOCHBIM ILIACTOM.

Takum  obOpa3oMm, mpemmaraemblii  crmoco®  TO3BONSET  JOCTOBEPHO — OLICHUTH
HaCBILIEHHOCTh IIacTa HE3aBHUCHUMO OT MEPBOHAYAJIBHON BENWYMHBI AaBJIEHUS HACBIIEHUS
He(TH ra3oM, a ONMEepaTHBHOCTb AOCTHIAETCSl 32 CUET COKPAINEHHUs ONepaluii Ha CKBaKUHE:

A0CTATOYHO CHU3UTDH JaBJICHUC B CKBAXKUHC HHUKC JaBJICHUA HACBIIICHUA.

Pabora BbmonHeHa npu (PUHAHCOBOHM mNojaep:kke MHHUCTEPCTBA HAyKU U BBICIIETO
obpasoBannss P® mo Teme: "Co3maHue WHTENIEKTYalbHOW KOMIUIEKCHOH TEXHOJOTHU
UCCJIEZIOBAHUS U WHTEpPIpeTannu AaHHbIX... ", corjamenue Ne 075-11-2021-061 ot 25 urons

2021 r.

Bapuantel OCylIecTBIE€HHMsT HE OrPAaHUYMBAKOTCA OINUCAHHBIMU 3/€Chb BapUaHTAMH
OCYLIECTBJICHHSI, CIEIHATUCTY B OOJACTH TEXHMKH HAa OCHOBE HH(OpMAIMH, HM3JIOKEHHOH B
ONMCAHUH, U 3HAHUHN YPOBHsI TEXHUKH CTAHYT OYE€BUIHBI U JPYrHe€ BapUAHTBI OCYLIECTBIICHUS

u300peTeHMs, He BBIXOSIIUE 32 MPeelbl CYIITHOCTH 1 00beMa TAHHOTO U300PETeHMUSI.



DOOPMVIJIA U30BPETEHUA

Crioco0 omeHkH XapakTepa HACBIIIEHHOCTH IUIACTOB METOAOM aKTHBHOH TEPMOMETPUH,
CoZepaKaIMK dTallbl, HA KOTOPBIX:

CIyCKalOT TEPMOMETP B CKBAXKMHY M JIBa pa3sa pPErUCTPUPYIOT paclpeneseHune
TEMIIepaTypbl BAOJb CTBOJIA CKBAXKUHBI C IOCIENYIOLUM COINOCTABJICHUEM MOJYYEHHBIX
TEPMOTPaAMM,

XapPaKTEePU3YIOLIUNCS TEM, YTO

NPOBOIST HM3MEPEHHE pAaCHpeAeNieHHs] TeMIepaTypbl B OCTAHOBJIEHHOW CKBaXHHE B
UCCIIElyeMOM MHTEPBAJIe CKBAXKHHBI C TTIOMOIIBIO TEPMOMETPA, MOJTyYasi MEPBYIO TEPMOTPaMMY ;

NPOBOIST HarpeB OOCATHOW KOJOHHBI B HCCIENyeMOM HHTEpBaJleé B OCTAHOBJICHHOM
CKB&XKHHE B TEUEHHE BPEMEHU He MeHee t = ty, C TOMOIIBIO HHAYKIIMOHHOTO HAarpeBaTelIs;

onpenesitor Tekymyko Temneparypy T, °C B cKBaXkuHe Mocie HHIYKLMOHHOTO HArpeBa
00caHOM KOJIOHHBI,

OCYIIECTBISIOT MyCK CKB)KUHBI B paboTy, obecneunBasi CHIDKEHUE 3a00MHOTO AaBIIEHHS
HIKE Py o5

Npu4EM

tep = R?/a, re R — pajnyc CKBasKHHbI, M, a- TEMIIEPATyPOIIPOBOIHOCTb CPEJIb, M/4ac,

Puacs = PaactH(T-Tun)/(9.157+701.8/(Lon(yx-0.8ya).

r1e Puac — NaBiIeHNEe HACHIEHHS TUIACTOBON HE(PTH ra3oM IpH IUIACTOBON TEMIIEpaType —
Tu, MIIa; T — Tekymas temmeparypa, 0C; I'oy — Tra30HACBILIEHHOCTh IUIACTOBOM HE(TH,
XapaKTepPU3yIOLIasics OTHOLIEHHEeM oObeMa rasa (IPUBENEHHOTO K HOPMAJBHBIM YCIOBHSIM),
pacTBOpeHHOro B He(TH, K Macce JAerasupoBaHHON HedTH, MO/T, Va, Ya — COOTBETCTBEHHO
colep)KaHWe MeTaHa W a30Ta B Tra3e OJHOKPATHOIO pa3ra3MpOBAHUS IUIACTOBOW HEPTH B
CTaHIAPTHBIX YCIOBUSX, HOJIH €AHHHULIBL;

NPOBOIST HW3MEPEHUE pPACIpeleNieHus] TeMIeparypbl B padoTaroiiell CKBaKUHE B
UCCIIElyeMOM YIIOMSHYTOM HMHTEpPBajie CKBAKUHBI C TIOMOLIBI) TEPMOMETPA, MOJIy4asi BTOPYIO
TEPMOTPAMMY;

OCYILIECTBISIFOT COIOCTABJICHHE TMEPBOM M BTOPOH TepMorpamm, MPUUEM MO CHIXKEHHIO
TEMIIePaTyPhl ONMPEENAIOT He(PTEHACHIIEHHbBIE TUIACTBI, a MO TMOBBILIEHUIO — BOJOHACHILIICHHBIE

IJ1aCThI.
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L] TIOCAEAYIOME AOKYMEHTbI YKa3aHbI B PO0IKEHHH rpadib]

* Ocobble KaTEropHH CCbITOYHBIX JOKYMEHTOB: «T» - Gonee no3AHMHA AOKYMEHT, OMyOIHKOBAHHbLI NIOCAE AATHI MPHOPUTETA U
«A» - IOKYMEHT, OnpeaesIOWNi o6wMit ypoBeHb TEXHUKH MPUBELEHHBIH 15 NOHHMAHNA H306pETeHNS

«D» - NOKYMEHT, pHUBEACHHEIH B eBPa3MIiCKOIl 3asBKe X 6 6
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Z?)p:?lloxymem OTHOCALLATCA K YCTHOMY PACKPBITHIO, SKCTIOHHpOB- «Y» - NOKYMEHT, uMelolLunii HanGonee 6M3KOE OTHOLLEHHE K NPEAMETY Noucka,
> ’ nopouaitnii U30GpeTaTenbCkuit ypoBEHDb B COUETAHMH C APYIMMM JOKYMEH-

po HHIO U T.AL . . . TaMH TOM KE KaTEropuu
AIOKYMEHT, ONyGAHKOBAHHBI 0 1ATHI NOM@UH €BPASHCKO 3asB- | o NOKYMEHT, ABJISIOLIMHACH NATEHTOM-2HATONOM

"
KK, HO NOCJIC NaTbl HCNPALLIUBAEMOIO npuopuTeTa «Ly - JAOKYMEHT, NIPHBEACHHDIH B JApPYrHX ueaax

Jlata npoeeaenus nareHTHoro noucka: 08/12/2023

YnonHOMOYEHHOE THLO;
HauanbHyk oTaena mexanukw,

(GH3UKK W INEKTPOTEXHUKH J.®. Kpsinos




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

