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Aunekcanap B. Kosoncknx®

JUATHOCTUPOBAHUE TEXHUYECKOI'O COCTOSIHUSA
CKBAKHUHBI 11O TIUHAMUWKE UBMEHEHUS JEBUTA

YcuHCKOE MECTOpOXIEHHE IepMO-KapOOHOBOH 3aJeXKH XapaKTepU3yeTcs KpaiiHe
HEOTHOPOIHBIM CTPOEHHEM KapOOHATHOTO KOJUICKTOPA, XapaKTEpU3YIOIIETocsi BHICOKOH
PacwIEHEHHOCTBIO pa3pe3a U IMPEepHIBUCTOCTHIO NMPOAYKTHBHBIX HHTEPBAJIOB M BKIIOYA-
IOIIEr0 aHOMAJILHO IPOHHIIAeMbIe KOJIEKTOpa. [T1aBHast 0COOCHHOCTD 3aJICKH, 3aTPyAHSIO-
masi 3QQPEeKTHBHOE NPUMEHEHHE TPAANIMOHHBIX TEXHOJIOTHH pa3pabOTKH, — aHOMAaJIbHO
BbICOKasl Bsi3kocTh HedTH (okosmo 700 mIla*c B cpenuem). [Tostomy Hambosee onTUMAalIb-
HOHM TEXHOJIOTHEH, TTO3BOJISIONIEH CYIIECTBEHHO MOBBICUTH He(TEOTaady IuIacTa, sSBIseTCs
TEIUIOBOM METON BO3JCHCTBHS Ha ILIACT.

Jpyroii 0COOEHHOCTBIO Pa3pabOTKH YCHHCKOIO MECTOPOXKIACHHMS SIBIIIETCS Ipoliema
M3MEpPEHHsI MPOU3BOJUTEIBHOCTH CKBAXHMH. 3a BECh TEPHOA Pa3pabOTKH NMPHUMEHSUINCH
pasnuunbie Metons! m3Mepenus (Crnytauk-A, CKXK, 3amMep Ha eMKOCTh), HO B CBSI3U C BBI-
COKOH BSI3KOCTBIO HE()TH JTaHHOE 00OPYIOBaHHUE JIaBaJO OOJIBIIYIO IMOTPEIIHOCTD U OBICTPO
BBIXOIMJIO M3 CTposi. B pe3ynprate OBUIIO MPUHATO PELICHHE O BHEIPEHUH OCCKOHTAKTHBIX
MHJIMKAaTOPOB IPOW3BOANUTEIBHOCTH CKBaXUH «CryTHHK — Hedremep MK10».

ImaBHOE mpenMyIecTBO JaHHOTO MpHOOpa 3aKI0YaeTCs B MPOBEICHUH H3MEPEHHS
OECKOHTAKTHBIM CIIOCOOOM, YTO TO3BOJISIET IPHMEHSTH €r0 Ha MECTOPOXKACHHSIX C BBICOKO-
BsI3KOM HedThI0. V3Mepenne NpoayKIuy CKBaKHHBI PON3BOANTCS TI0 TPEM KOMIIOHEHTaM
(uedTh, BoJa M ra3) MOCTOSIHHO BO BpemeHH. KoHcTpykims npubopa pa3paboTaHa TakhUM
00pa3oM, YTO IO3BOJISICT NPOBOAWTH 3aMeEp IPOM3BOAWTEIBHOCTH Cpasy IO BCEM CKBa-
’)KHHAM Ha KyCTe, B OTJIMYHE OT OOJBIIMHCTBA METOMOB, KOTOphie pabdorator uepe3 [ICM
(mepexmoyaTens CKBXUH MHOTOXOJIOBOM).

Bce 310 co3maer yHUKaIbHBIA KOMILIEKC, MO3BOJISIONIMN KOHTPOIUPOBATh PabOTy
CKBa)XMHBI M M3y4aTh MPOILECCH], IPOTEKAIOIINE B CHCTEME IIacT-CKBaKuHa-Hacoc. C 3Toit
nenbpio Obuta coOpana 6aza mo pabore mHAMKaTopoB «CrmyTtHHK — Hedremep MKI10»
n 3aboriHoil Tenemerpuueckoil cucrembl CKAJI. JlmHamuka paGoThl CKBa)KHHBI OIIEHU-

* Cankr-IlerepOyprekuii rocynapcTBeHHBII TOPHBIH HHCTUTYT (TeXHHYeckui yHuBepcurer) uM. I.B. ITnexa-
HoBa, Cankt-IlerepOypr, Poccus
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BaJIaCh 10 KaXJIOMy METOAY JKCIUTyaTalud OTAeTbHO. OCHOBHBIC CIOCOOBI IKCILTyaTallunu
Ha YcurckoM MectopoxaeHmnn LIICHY (12%), YOLH (22%) u YOBH (66%). B pesynbrare
aHaIM3a BBLABIICHO, YTO KaXIBIA CIIOCOO IKCILTyaTalldd MMEET CBOCOOpA3HYIO JNUHAMHUKY
paboTel. DTO OOYCIOBICHO TEM, YTO KaXIbId CIOCOO OSKCIUTyaTallid HMECT CBOIO
cnenn(uKy, KOTopasi OTpa)kaeTcs Ha paboTe BCEH CHCTEMBI IUIACT-CKBaXKHHA-HACOC.

YIIH

ITo pesymbraram ananm3a ObUTIO BBISIBIIEHO, YTO auHamuka pabotel YOIIH wnmeer

CKauKoOOpa3HbIN XapakTep. XapakTepHas paboTa ckBaxuabl ¢ YOIIH mnpencraBneHa Ha
pucyske 1, 2.
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Puc. 2. Ilokazanus 3TMC CKA/Jl. CxBaxuna 3026 (3LIH 80-1400)

ITo mokazanmsim CKAJ] (puc. 2) m3mMeHeHre JaBIeHUS Ha [IpHeMe Hacoca He MPOUCXO-
JIT. ITO TOBOPUT O TOM, YTO 3a00iHOE NaBjeHue He u3Mensercs. Ho n1eOuT CKBaXKHHBI 11O
KUIKOCTH HM3MEHSACTCS B OYEHb MIMPOKuX mpenenax (mopsiaka 40 t/cyt). IlomobHoe
M3MEHeHne JIeOUTa 10 JKUIKOCTH MOXKET MPOUCXOIUTH 110 JIByM mpu4uHaM. [lepBas — 3to
HEMOCTOSHCTBO COCTaBa MPOAYKIMK Ha MPHEMe Hacoca. YCTheBble 0TOOPHI ITpob MoKa3aiy,
4TO0 OOBOIHEHHOCTHh MPOAYKIIMH H3MEHSETCS B OYCHb IIMPOKUX Ipefenax. B pesysbrare
4ero MEHSEeTCs KaK caMa XapaKTepHCTHKa Hacoca, Tak M IMPOTHBOJABICHHE, KOTOPOE
HEoOXOIMMO MPEOoIoJIeTh Haocy. BTopas BO3MOXKHAsI IPUYKMHA CBSI3aHA C PEOJIOTHYECKUMU
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CBOMCTBaMH HE(TH YCHHCKOTO MECTOPOXKACHHS, B YaCTHOCTH C peJaKCalMOHHBIMU
corictBamu [1]. XapakTtepHOH OCOOEHHOCTBIO JIBMKCHHS TsDKENOW HedTH B mopucTon
cpene SIBISETCS HEPaBHOBECHOCTHh (DMIIBTPALIMOHHOIO TOTOKA. 110 JaHHBIM HCCIeIOBAHMS
(uIBTpay TpU TTIOCTOSHHOM TEpeTajie JaBJICHUsI ObUIO BBISBICHO, YTO pacxox HedTH
MOHOTOHHO CHIDKAJICS, TIOCJI€ Yero cradbmimmsupoBaics [2]. DTO CBUAETEIBCTBYET O TOM,
YTo yCHHCKas He(dTh oOnamaer BpeMeHeM penakcanuu. Haimuue perakcarioHHBIX
CBOHMCTB HE()TH MOXKET 0OYCIIABIIMBATh ITOJIOOHYIO PAbOTy CKBaXKHMHBI.

Yactora BBIXOAA Ha 3aMep HMMeEET MWIO00pa3Hylo (OpMy, YTO CBHIECTEIHCTBYET
O PpaBHOMEPHOM pacClpEAEiICHHN ITy3bIPKOB Ta3a B JOOBIBAEMOM MNPOXYKIMH. ITO
JOCTHTAaeTCsl 32 CYET THIATEIBHOTO IEPEMEIINBAHUS IPOIYKIUH CKBaXXHHBI B pabodnx
opranax LEHTPOOEKHOTO Hacoca.

YI3BH

Hamopnast xapakTepucThika BHHTOBOTO Hacoca MPaKTUYECKH HE 3aBUCUT OT IMpoO-
THUBOJIABJICHHS, KOTOPOE HEOOXOIMMO MPEOIONETh HACOCY. A TIPHU TOW BA3KOCTH JKUIKOCTH,
KOTOpasi CO3/aeTcsi B Hacoce, MPOM3BOAUTENBHOCTh Hacoca JO/DKHA OBITh pPaBHOM
TEOpPEeTHYECKOl mpomsBoauTenbHOCTH. Ho kak mokassiBaer Hedremep MKI10, nebut
ckBakuHBl ¢ YOBH HesHauntenbHO wu3MeHsieTcs. [lpudem wm3MeHeHue neOuTa HOCHUT
TUTaBHBIA XapakTep, B ommnuue oT ckBaxuH ¢ YOI[H. Xapaxrepnas pa®oTa CKBa)KHHBI
¢ YOBH mnpencrasiiena Ha pucyHke 3, 4.
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Puc. 3. Iokazanus Hepremepa MK10. CkBaxkuna 3308 (OBH 25-1500)
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Puc. 4. [Tokazanns vedpremepa MK10. Cxaxuna 8331 (HH2b 44-30)
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OTOT mpoIecc TaKKe MOXHO OOBSICHUTH PETaKCAMOHHBIMH CBOWCTBAMH HE(TH,
a TakXKe BIUSHHEM CBOOOIHOTO Ta3a Ha KOA((HUIMEHT TOIadl Hacoca.

YacroTa BbIXOZa Ha 3aMep MMEET CIy4alHbIM XapakTep, YTO CBHIAETENBCTBYET O HE-
OHOPOIHON CTPYKType MOOOBIBAcMOM TPOAYKIMH. B TOJIOCTH BHHTOBOrO Hacoca HE
MIPOUCXOJUT TAaKOTO MHTEHCHBHOTO NepeMelnBanus, kak B Y ILH.

HICHY

Ananus quHaMuKke paboTsl ckBaxuHbl ¢ IIICHY npoBoauics npu yciaoBun OJM3KOTo
cXonCcTBa (HPaKTHYECKOH AMHAMOTPAMMBI C TEOPETHYECKOH IMHAMOTPaMMOW. JTO ycioBHe
obecrieurBaeT 0TOOP CKBaXXHH C UCTIPABHBIM TITyOHMHHBIM 000pPY/I0BaHHEM, CIIEJOBATEIILHO,
TIOMOTAeT OLCHUTh PadOTy CHUCTEMBI Oe3 BIHSHUS CKBLKHHHOTO oOopynoBaHus. B aTom
cilyyae JUHAaMHKa PabOThl CKB)XWHBI MO JKUAKOCTH HMEET ITOCTOSHHBIH XapakTep co
CKa4K00Opa3HBIMH HEJJOJITOBPEMEHHBIMH YBEIMUYCHUSIMH JIeONTa CKBAXHHBI 110 YKHIKOCTH.

YacroTra BBIXOZA Ha 3aMep MMEET CIy4YaWHBI XapakTep, YTO CBHIETEIBCTBYET O He-
OIIHOPO/THOM CTPYKTYpe J0O0BIBAEMOH MPOIYKIMH, TIOJOOHO BUHTOBOMY HAacoCYy.

OcioxxHeHHs IPHA IKCIVIyaTallUd CKBAYKUH

[Ipu anamm3e AMHAMHKH PaOOTHI JOOBIBAIOIIMX CKBAKMH BBISBICHO MHOIO HE IIO-
HATHBIX SBICHHUH, KOTOpbIe (PUKCHUPYET MHIAMKATOP MPOU3BOAUTEIBHOCTH CKBaXXKUH «CryT-
HuK — Hepremep MK10». B 3Tux ciaydasx quHaMuKa pabOThl CKBaKUHBI IMEET CITyqaifHbIi
XapakTep ¢ 4aCTBIMH CKauKOOOPa3HBIMU BBIOPOCAMHU.

Kax roBopuiioch Belie, OOIBIIMHCTBO CKBAXXHH, IKCIUTYaTHPYeMbIX IpH nmomMory Y OBH,
HMMEIOT TUTaBHOE M3MEHEHHE JeOuTa B HeOOIbIINX mpenenax. Ho BcTpeuaroTcs CKBaKUHBI,
JTUHAMUKA KOTOPBIX UMEET CIyJalHBIA XapakTep. DTO MOXET OBITh CBSI3aHO C MHOXECTBOM
(hakTOpOB, KOTOpBIE BIAMAIOT Ha paboTy Bcell cucremsl. [loka3zaTenbHbINH MpuMep MpezacTa-
BIeH Ha pucyHke 5. Jlebut ckBaxuHbl Ne3245 1o KHUIKOCTH XaOTUYECKH H3MEHSETCS
BOJIM3M HEKOTOPOTO 3HAYCHHUS.
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Puc. 5. ITokazanus nepremepa MK10. CkBaxkuna 3245 (YOBH 25-1500)
Ha pucynke 6 mpezacrasiena auHamuka padots! ckBaxunsl ¢ [IICHY. Tlo m3meHenuro

JUHAMUKHW BHJHO, YTO C OGOpy)IOBaHI/ICM YTO-TO NPOUCXOAUT. I[J'ISI Oojiee TOUYHOM OLICHKH
H€O6XOHI/IMLI JACTAJIbHBIC UCCICAOBAHUA CO CHATUCM NUHAMOTIPAMMBI.
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Puc. 6. ITokazanus nepremepa MK10. CxBakuna 6215 (HH2b 57-30)

[MpnunHa nono6Hoi peaknmu Hepremepa MK10 (puc. 5, 6) oOyciioBieHa CIOXKHO-
CTBIO TIPOIIECCOB, MPOTEKAIOMNX B CHCTEME IUIaCT-CKBaKMHA-HACOC. AHaNN3 IMOAO0OHBIX
SIBJICHUI 3aTPy/IHEH MaJoil M3y4EeHHOCTBIO ITPOLIECCOB, MPOXOSIINX B CUCTEME.

BBIBO/IbI

1. Kaxngprii croco0 3KcILTyaTallid MMEET CBOCOOpasHyI IUHAMHUKY paboThI, KOTOpas
CBsi3aHa C 0COOCHHOCTSIMH 000pyIOBaHUs. BrisBieHo uto ckBakuHEI ¢ YOLIH umeror
CKauKOOOpa3HYI JUHAMHUKY pabOTHI, NeOUT ckBaXUHBI ¢ YOBH miaBHO m3MeHseTCs,
a ckBaxuHbl ¢ [IICHY paboTaroT ¢ MOCTOSIHHBIM JICOUTOM.

2. Pabory ckBaxun ¢ YOIIH n YOBH M0XHO 0OBSCHHUTH penakcaniOHHBIMU CBOWHCTBA-
MH YCHHCKOH HE()TH, a TakKe HEMOCTOSHCTBOM COCTaBa IPOMYKIIMA Ha IIpHEME
Hacoca.

3. JIMarHOCTUPOBAaHUE TEXHUUECKOTO COCTOSHHUS SKCIUTyaTallUd CKBAXKMHBI MO JaHHBIM
MHOTO(a3HOTO PacXoAoMepa OCIOKHEHO MaJod HM3YYEHHOCTHIO IPOIIECCOB, IPOXO-
JSIIIMX B CUCTEME, HO JAHHOE HAIPABJIECHHUE SIBISICTCS aKTyaJbHBIM.

JIMTEPATYPA

[1] Mupzamxanzane A.X., AmeroB U.M.: [Ipoenosuposanue npomwiciogoti s¢pghexmus-
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