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BBenenune

IIpoBeneHue MCCIeAOBaHUI Ta30BbIX M Ta30KOHIEHCATHBIX CKBAXMH M 06paboTKa Moiy-
YCHHBIX JAHHBIX 1O HACTOSIIETO BpEMEHHU PErIaMEHTUPOBAIUCh HCTPyKLMEi 10 KOMILIEKCHOMY
HCCIICOBAHUIO Ta30BBbIX M Ta30KOHIEHCATHBIX TUIACTOB M CKBaxXUH (ron, pemakuueil 'A. 3oToBa
u 3.C. Anuesa), paspabotanHoit OO0 «<BHUUTA3» B 1979 r., yreepxaeHHoit Munrasnpom CCCP
14 wions 1979 r. w m3nanHo B 1980 . (nanee — MHcTpykums [1]).

3a nepuoz, NpouUIeNIInii ¢ MOMeHTa BBedeHUss MHCTPYKLINY B fIeiiCTBUE, BBITOJHEHO GOJIb-
LI0€ KOTMYECTBO paboT MO MCCJIENOBAHUIO CKBAXWH M HAKOILUIEH 3HAYMTENbHBII OIMBIT UX MPOBE-
AeHUs1 U 00pabOTKM PE3yJIbTaTOB, B CBS3U C Y€M BO3ZHMKIIA HEOOXOMMMOCTD IO pe3yjabTaTaM Ipo-
BEZICHHOI'0 aHaJIM3a 1 0000LIEHHsT UMEIOLLIMXCS 3HAHMIA, OMNbITa Pa3paboTaTh HOBBII HOPMATUBHBII
nokyMeHT OAO «Jaznpom» B cratyce «PekoMeHaanmu»: P Tasnpom «MHCTPYKLMSI O KOMILIEKC-
HBIM UCCJIeOBaHUSM Ta30BbIX U FA30KOHIEHCATHBIX CKBaXUH» (najiee — PekomMeHaaumuu).

ITo pesynvraTam anpobauuu PekoMeHmauuii Ha IPaKTUKE Ha UX OCHOBE MOXET GBbITh MOJI-
roToBJieH KoMIuieke ctanaaptoB OAO «[a3npom» B 06;1aCTH KOMIUIEKCHBIX UCCISIOBAHU FA30BbIX
Y Ta30KOHAEHCATHHBIX CKBAXMH.

PexomeHpaLuy cocTosT U3 IBYX YacTeil, M3MaHHBIX B IBYX TOMaXx: YacThb | — co6¢cTBeHHO MH-
cTpyKuus; yactsb Il — MeTonuueckue ykazaHusi 1o ee IpUMEHEHUIO.

Ipu noaroroske, nNpoBeneHUH U 06pabOTKE Pe3y/NLTATOB MCCIENOBAHUI CKBaXUH, B TOM
YHCJIE C UCITOJIL30BAHUEM KOMITBIOTEPHBIX NTPOrpamMM, ClleAyeT MPUMEHATD YacTh .

Yacrp 11 aBsieTca BCOMOTraTe/IbHOM 1 BKJIIOYAET PEKOMEHIALMU MO PEIEHUIO BOIIPOCOB
IUTST KOHKPETHBIX YCTIOBUHA Pa3/IAYHBIX MECTOPOXACHU (3amexeil).

Onementhl «[lpenucnosue», «BeneHue», «bubnuorpadus», «bubnuorpadpuueckie maH-
Hble», pasaesibl «O6/1acTh MpUMeHeHNs», «HopMaTuBHbIe cCbUIKM», « TepMUHBI, ONpeeeHUs, CO-
KpalleHUs ¥ 0003HaYeHMS» ABJISIOTCS €AMHBIMU 11 06EMX YacTeil ¥ PacioNOXEHbI B 4acTH .

Penakuunonnas koyuerus: B.WU. Mapunun, [1.B. JTioraii, 3.C. Anues. [Tox ob1ueit penakuuei
[LA. JlanyakoBa. ABTOpckuii KoyutekTus B coctaBe: C.H. bysunos, I0.H. Bacunbes, T.JI. OcTpos-
ckast, C.I. Paccoxun, @.P. bunanos, }0.M. ®puman, A.H. Bonkos, C.A. 3anouyes, D.B. Byxranrep,
I.C. Akonosa, FO0.M. KopyaxkuH, H.M. I1apbeHosa, }0.A. [Tepembiniies, A.E. Poixos, AJI. Tepe-
xoB, b.0O. bynnukos, A.A. Tumakun, H.U. Xoneesa, B.I. Unbuuukas, JI.H. Kopuaxkuna, A.B. Mu-
3uH, U.A. Ipuuenko, I.C. ®enoposa, T.I1. AHHenkoBa (00O «Tasnpom BHUMIA3»); 1.A. Ma-
pakos, A.A. Pebpukos, A.H. Epmonaes, b.E. ComoB (PTY HedTH u raza umenn U.M. [y6kuHa);
A.N. Tlonomapes, A.B. Kowenes, B.A. CraBuukuii, D.T. Crpoiinsiit, [.C. JIu, A.A. TopouiuH,
[M. Ceithuk, B.A. Mbitbues, M.I XKapukos, T.A. Xa6ckas, O.A. luruaud (000 «Ja3npom no-
Obrya Ypenroii»); B.®. Hosonawun (OO0 «TiomenHUWrunporas»); C.E. Epwos (denapTaMeHt

no po6nlye rasa, razoporo konaeHcara, Hebtu OAO «[a3npom»).
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PEKOMEHJALHNHN OTKPBITOI'O AKIITMOHEPHOTO OBIIIECTBA «TA3ITPOM»

MHCTPYKI A 11O KOMINVIEKCHBIM UCCIEZOBAHUAM T'A30OBBIX
N TABOKOHJEHCATHBIX CKBAXKUWH. Yacts I

Hara BBeaeHus — 2011-04-29

1 Ob6aacTh npuMeHeHNus

Hacrosime pekoMeHaalK yCTaHABIMBAIOT LIejIb, 3a1a4i, Ha3HAYE€HUE UCCIICI0BAHUI CKBa-
XWH, UX KJIaCCU(PHUKALUIO U NEPUOJUYHOCTD, 8 TAKXKEe CTPYKTYPY, CoIepXaHUe U oQOpMIIEHHE pe-
3yJIBTATOB paboT 110 UCCAEI0BaHUIO CKBaXXUH TIPH pa3BeaKe U pa3pabOTKe ra30BbIX M FA30KOHIEH-
CaTHBIX MECTOPOXIEHMI, CO3NAaHUM U SKCIUTyaTalliy MOA3EMHBIX XPaHUJIHULLL Ia3a.

HacTros1iuume pexoMeHaauuu npexHasHayeHbl UIst crienranucTos Ipynmsl [asnpoM, 3aHuMa-
IOHIMXCS BONIPOCAMM OPTaHMU3allMM, TIIAHWPOBAHUS, TIPOBEIEHUS UCCAEIOBAHUI TA30BbIX U ra3o-
KOHJICHCAaTHBIX CKBaXXWH U 00pabOTKOM pe3y/BTaTOB 3TUX UCCIEN0BAHUN, B TOM YUCJIE:

- JUTS TI0JIb30BAaTe/Ieii HEp;

- OpPraHu3aluii, BeAYLIUX re0JIOTMYecKOe U3YYeHUE, pa3BelKy U J00bIYY YIJIEBOAOPOIHOTO
CBIPBsi, COOPYXEHHUE M IKCIUTYATALIMIO TIOA3¢MHbBIX XpaHWINIIL ra3a;

- CEPBHCHBIX OPraHU3aLMii, BBIMOTHSIOUINX UCCIIEAOBAHUS U pabOThI B CKBAXUHAX;

- OpraHM3aUui, CO3AAIOIINX HOBbIE METOIbI, TEXHUKY M TEXHOJIOTHIO UCCIEN0BAHMIA U paboT
B CKBaXKMHaX;

- OpraHu3aluii, pa3padaTbIBalOUIUX MTPOCKTHO-TEXHOJOTUYECKYIO TOKYMEHTALUIO VISl T€O-
JOTMYECKOTO U3YUEHHS U UCTIOJIb30BAHUS HENIP;

- OpraHU3auui, TPOBOMSILIMX ayIUT 3a11acOB YIJIEBOAOPOJHOIO CHIPb.

2 HopMaTHBHbBIE CCBLIKH

B HacTosmIMX peKoOMeHAALUsX UCTIOIB30BaHbB HOPMATUBHBIE CChIIKM Ha CJIENYIOLINE CTaH-
JIApThI:

I'OCT 8.053-73 TocynapcTBeHHasi CUCTeMa obecreueHus eIUHCTBA U3MEPEHUH. MaHoMe-
TPbl, MAHOBAKYYMMETPBI, BAKYYMMETPHI, HAllIOPOMEPHI, TATOHAIIOPOMEPDI, TATOMEPHI C MTHEBMATH -

YECKUMHM BBIXOAHBIMHM CUTHaJIaMU. MeTonbt IIOBCPKHU

Hzdanue opuuuaivnoe
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TOCT 8.586.1-2005 TocymapcTBeHHasi CUCTeMa o0ecrie4eHUsT eAMHCTBA u3MepeHuii. Msme-
peHMe Pacxoia U KOJIMYECTBA XUIKOCTEN U ra30B C IOMOUIBIO CTAHIAPTHBIX CYXAaIOUIMX YCTPOMUCTB.
Yacts 1. [IpuHUIMI MeTONa U3MEPEHMI U O01IME TPEOOBAHUS

[OCT 8.586.2-2005 TocymapcTBeHHas cucteMa obecrieueHus efMHcTBa uamMepeHuii. Mame-
peHMe pacxoia U KOJIMYECTBA XHUAKOCTEN M ra30B C MOMOILBIO CTAHAAPTHBIX CYXAaOLIMX YCTPOMUCTB.
Yactp 2. AuadparMel, Texunyeckue TpeOOBaHUA

TOCT 8.586.3-2005 TocygapcTBeHHasi cucTeMa obecrnieueHUs eMMHCTBA U3MepeHuid. Mame-
peHKe pacxona U KOJIMYeCTBa XHIKOCTEN M ra30B ¢ MOMOIIbIO CTAHIAPTHBIX CYXalOLINX YCTPOICTB.
Yacrs 3. Coma u coruia Bentypu. Texuuueckue TpeOoBaHMA

TOCT 8.586.4-2005 TocynapcTBeHHast cucTeMa obecriedeHusi eAMHCTBA U3MepeHuin. Mame-
peHUeE pacxoia U KOJIMYECTBA XUAKOCTEN ¥ Ta30B C TOMOUIBIO CTAHAAPTHBIX CYXKAIOLWUX YCTPOMCTB.
Yacts 4. Tpyosl Bentypu. Texunueckue TpeOOBaHUS

TOCT 8.586.5-2005 TocymapcTBeHHas cucteMa obecrieueHusi eAMHCTBa u3MepeHuii. Mame-
pEeHMeE pacxoia U KOJIMYECTBA XUAKOCTEH U ra30B C MOMOMIbIO CTAHAAPTHBIX CYXXalOLUIUX YCTPOMCTB.
YacTtb 5. MeToauKa BbITOJIHEHUST U3MEPEHU I

I'OCT 12.1.005-88 Cucrema crangaptoB 6e3omacHocTd Tpyaa. Obiue caHUTapHO-TUIUE-
HU4Yeckue TpeboBaHMS K BO3AYXY padoueil 30HBI

TOCT 33-2000 Hedrenpoaykrsl. ITpo3pauHble U Herpo3payHbie XuakocTu. OnpeneneHue
KHHEMATUYECKOM BA3KOCTHU U pacyeT AMHAMMUYECKON BSI3KOCTH

T'OCT 380-2005 Craib yriiepooucrasi 0ObIKHOBEHHOTO KayecTa. Mapku

TOCT 400-80 TepMoMeTpBl CTEKJISSHHbIC U UCTIBITAHUN HedTenpooyKToB. TexHuyeckue
YCIOBMSI

TOCT 1050-88 I1pokaT copToBoit, KATUOPOBAHHbIM, CO CITELIUATLHON OTAEIKOM [TI0BEPXHO-
CTY U3 YIJIEPOIUCTOM Ka4eCTBEHHON KOHCTPYKLIIMOHHOM cTaiu. O011ue TeXHUYECKUE YCIOBUS

TOCT 2177-99 HedrenponykTel. MeToab! oripeaeieHUs: ppakKLIMOHHOIO COCTaBa

T'OCT 2477-65 Hedtb ¥ HedTenpoayKThl. MeTon orpenesieHUus COAepKaHUst BOIbI

T'OCT 3845-75 TpyObl MeTasuIM4IecKHe. MeTom UCTIBITAHUA THAPAaBAUYECKUM JaBJICHUEM

T'OCT 3900-85 Hed b 1 HedTenpoayKTel. MeToab! ONpeneieHus MIIOTHOCTH

TOCT 4543-71 Ipokat U3 NETMPOBAHHOM KOHCTPYKIIMOHHOM CTaTu. TexHUUECKUE YCI0BUSA

I'OCT 5066-91 ToruinBa MoTOpHBIe. MeToNbl ONPEACACHUS TEMIIEPATYPHI [IOMYTHEHMUSI, Ha-
qajia KPUCTAILIM3AIMM U KPUCTATA3AIM I

I'OCT 5152-84 HabuBKM caTbHUKOBBIE. TeXHUUECKUE YCIOBUS

I'OCT 5520-79 Ipokar JIMCTOBOIl U3 YIJIEPOANCTON HU3KOJETUPOBAHHON W JIESTHPOBAHHOMI

CTAJIN IJIsS1 KOTJIOB U COCYIOB, paboTamoIIMX Mo/ JaBIeHUEM. TeXHUUeCKHE YCI0BUA
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T'OCT 5632-72 Cranu BbICOKOJIETMPOBAaHHbIE M CILIABHI KOPPO3HOHHO-CTOMKHE, XapOCTOI -
KM€ U XaponpouHble. Mapku

I'OCT 6238-77 TpyObI 06canHble U KOJTOHKOBBIE LIS T€0JIOr0-pasBel0YHOro OYpeHUs U HUIT-
NeJIM K HUM. TexHUu4ecKue yclioBus

T'OCT 6356-75 Hedrenponykrsl. MeTox onpenesieHus TEMIICPATYPBI BCHBIIIKH B 3aKPBITOM
TUTJIE

IFOCT 7372-79 IlpoBosioka cranbHas KaHaTHast. TexHUuecKue YCJIOBUS

I'OCT 11011-85 Hedrs u HedrenponykTel. MeTon onpeeenus (hppakIMOHHOIO COCTaBa B
annapate APH-2

['OCT 11851-85 Hedrb. Meton onpenenenus napaduna

T'OCT 15150-69 Maumssl, npu6opsl U IpyrHe TexHudeckue usgenusi. McrnonHenus TSt
Pa3/IMYHBIX KITMMAaTHYECKHMX PaiOHOB. KaTeropuu, ycioBusi 3KCIITyaTaliuu, XpaHEHUS] M TPaHCIIOP-
THPOBAaHHA B YaCTU BO3NCHCTBUS KIIMMAaTUYECKUX (DAKTOPOB BHEILHEH Cpeibl

['OCT 16350-80 Kimmar CCCP. PailOHMpPOBaHUE M CTATUCTUYECKHE rnapamMeTpbl KJIMMaTH-
4eCKUX (PaKTOPOB [UIS TEXHUYECKHX LIETIei

['OCT 18482-79 Tpy6bl peccoBaHHbIE U3 ATIOMUHUS M ATIOMUHHEBBIX CIUIABOB. TeXHUYe-
CKUE YCIIOBUSI

I'OCT 18829-73 Konblia pe3MHOBBIE YIIIOTHUTEIbHBIE KPYIJIOTO C€YEHHUS ISl TUIPaBINye-
CKMX U MTHEBMAaTHUYE€CKMX YCTPOUCTB. TeXHUUEeCKHE YCI0BUS

I'OCT 18917-82 I'a3 roprounii mpuponHbIit. MeToam 0TOOpa Nnpob

T'OCT 18995.2-73 TponyKThl XMMHYECKHE XUaKHe. MeTon OmpeiesIeHus NIoKa3aTess mpe-
JIOMJIEHUS

TF'OCT 19121-73 Hedrenponyktel. Meton onpeneneHust COJIEpKAaHUA CEpbl CXKMTaHHUEM B
Jlamre

T'OCT 19433-88 Ipyssl onacHsle. Knaccuduxaius 1 MapKupoBKa

T'OCT 20287-91 Hedrenponykrel. MeToapl onpenesieHus TeMIIEPATyp TEKYYECTH U 3aCThl-
BaHUS

['OCT 21534-76 Hedtb. MeTom1bl Onpeae/ieHNs CoaepKaHus XJIOPUCTBIX CONEN

TOCT 22524-77 TlukHOMETpHI CTeKIsAHHbIE. TeXHUYeCKHe YCJIOBUS

I'OCT 23781-87 Iasbl roproune NpUpOIHbIC. Xpomarorpaguueckuii MeToa onpeaeieHus
KOMIIOHEHTHOTO COCTaBa

I'OCT 28919-91 ®naHueBble COCqMHEHHS YCTHEBOTO 0GOPYIOBAHMS. Turnbl, OCHOBHbBIE Napa-

METPHI U pa3Mephl
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TOCT P 12.4.026-2001 Crcrema cTaHAApTOB 6€3011aCHOCTHU Tpyaa. LlBeTa CUTHAIBHBIE, 3HA-
K1 6e30MacHOCTH M pa3MeTKa ciUrHaibHas. HasHaueHue u npaBuia npumeHenys. O61IMe TeXHHIe-
CKuie Tpe6OBaHMA U XapaKTePUCTHKHU. MeTobl UCIIBITAaHN I

TOCT P 51330.0-99 DiekrpoobopynoBanye B3pbiBoalunuieHHoe. Yacts 0. Obuine Tpebo-
BaHUsI

FOCT P 51330.1-99 DiexrpooGopyaoBaHue B3pbiBo3aiiiieHHoe. YacTs 1. B3pbiBosamura
BHM/A «B3pbIBOHENPOHHULIaEMAast 000T0YKa»

FOCT P 51330.10-99 DnekTpoobopynoBaHue B3pbiBosammieHHoe. Yacts 11. Mckpobeso-
nacHag 3JeKTpuyeckas uernb J

TOCT P 51689-2000 MaliuHbl 3J1eKTpUYecKMe Bpamawouuecs. JABuratenn aCHHXpPOHHBIE
MoIHOCThIo 0T 0,12 10 400 kBT BKIOUMTEIbHO. OOILME TEXHUIECKUE TPEOOBAHUS

CTO Tasnpom 041-2008 [a3 roprounii TPUPOIHBIHA, KOHIEHCAT ra30BbIi ¥ MPOAYKThI NX I1epe-
paboTku. TepMUHBI ¥ ONIPEACTICHUST

CTO Taznpom 2-2.3-143-2007 JIokyMeHTbl HOPMaTUBHbBIE 1/ IPOEKTUPOBAHUS1, CTPOUTE]Tb-
cTBa u sKcyatannu 00bekToB OAO «Jaznpom». MHCTPYKLHKS O MOPAIKE MOJTY4€HHS OT OCTABILIM-
KOB, [IepeBO3KH, XPaHEHHs1, OTITyCKa 1 IIPUMEHEHHUS METAHOJIA Ha O0BEKTaX I0ObIYM, TpaHCOpTA U
TTXT OAO «laznpom»

CTO Tasnpom 3.1-2-008-2008 Meroarka oT6opa Mpo6 MHOTO(A3HbIX TOTOKOB HA YCTbe
CKBaXHH, KYCTOBOH 3aMEPHOI YCTAHOBKU, YCTAHOBOK TPOMbICIIOBO MOATOTOBKH

Mpumevyanue — TIpu MONBb30BAHWM HACTOSILUMMHU PEKOMEHIAIMAMH Lenecoo0pa3Ho MPOBEPUTH
NeACTBHE CCHIOYHBIX CTAHIAPTOB MO COOTBETCTBYIOIUMM YKa3aTelsiM, COCTABIEHHBIM Ha | sSHBaps TEKylue-
ro rofa, U MHGOPMALMOHHBIM YKA3aTesM, ONyOIMKOBAHHBIM B TEKYLIEM roay. Eciu CCBUTOYHEBIH IOKYMEHT
3ameHed (M3MeHeH), TO MpH MOJb30BaHWM HACTOALIMMM DEKOMEHIAIMAMM CJENYeT PYKOBOLNCTBOBATHCS
3aMeHEHHBIM (M3MCHEHHbBIM) JOKyMeHTOM. ECIIN CChUTOUHbIM IOKYMEHT OTMEHEH 6€3 3aMEeHbi, TO MOOXEHNE,

B KOTOPOM J1aHa CChlJIKa Ha HETO, IPUMEHSICTCA B 4acTu, HE 3anaFI/IBal0LLl€I71 3TY CCBLIKY.

3 TepMuHbBI, OnpeeieHnsi, COKpaIeHns U 0003HAYeHUs]

3.1 B HaAcTOSILIMX PEKOMEHIAIMAX TPUMEHEHBI CJIEMYIOLINE TEPMUHBI C COOTBETCTBYIOLINMHU
oIpenc/ieHUAMU:

3.1.1 ra3 ra3oBbIX INANOK: [IpUPOIHBII YIIEBOAOPOMHBIN Ta3 ra3oHedTAHbIX (HedTeraso-
BBIX) 3aJIeXKel, HAXOSIIMICS B ra30Boi (pase Han He(dThIO B pPABHOBECHOM COCTOSIHUH.

3.1.2 ra3 nmeraszamum: [23, BbIIETUBUIWICA MpPH Ae€rasalyd KOHIAEHCATa ras’oBoro HecTa-

OUJILHOTO.
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3.1.3 ra3oruapoaMHAMHYIECKHE METOAbI HCCJIENOBAHUS CKBAXMH: KoMIIIeKC MeporpusiTHit
110 U3YYCHHUIO MAPaMETPOB U XapaKTEPUCTUK CKBAXUHBI U IIPU3a00iHON 30HKI TJ1aCTa IO JAHHBIM

U3MCPEHHUS B CKBAXUHE TEPMOOAPUIECKUX U IPYTHX BEIUUMH (TaBIEHHIA, TeMIlepaTyp, 1€6UTOB).

3.1.4 KoHIeHcaT ra3oBbii: XKunkast cMmech, cocTosiasi u3 napadUHOBBIX, HAMTEHOBBIX U
ApOMAaTUYECKUX YITIEBOAOPOIOB IIMPOKOTO (PPaKLMOHHOTO COCTaBa, COAEpXAllas TaKXKe [pU-
MECH HEYIJIEBOAOPOIHBIX KOMIIOHEHTOB, MOJly4aeMasi B TEXHOJOTMYECKOM IPOLIECCE Pa3NeeHUs
ra30KOHJAEHCATHOU CMECH.

IITpuMeuaHusd

| B 3aBMCHMOCTH OT CTeNeHHU pasneneHus u nepepaboTKy ra30KOHAEHCATHOM CMeCH KOHAEHCAT ra-
30BbIA MOAPA3AENSIOT Ha HECTAOMABHBIN U CTAOWJIbHbIA.

2 B oTmenbHbIX Crydasx Mpy MPOphiBe ra3oBoil asbl B HEPTAHYIO OTOPOUKY TEXHONOTMYECKU BO3-
MOXHO MONATaHUE IPUMECU HEDTU B KOHIEHCAT, [OOBIBAEMBI YePe3 Ta30KOHACHCATHBIC CKBAXMHEI.

[CTO TIasnpom 041-2008 , myuxr 3.11].

3.1.5 ra30KoHAeHCATHAA 3a/I€Kb: 3aJ1eXb, CONEPKAILAsA CMECh YIIEBOAOPOIHBIX M HEYIJIEBO-
IDOPOIHBIX KOMIIOHEHTOB, M3 KOTOPO# NPH CHUXEHWUHN JaBIE€HUS BBINCISCTCA XUAKAS YIIIEBOLOPO-
Hasl ¢a3a — ra3oBLI KOHIEHCAT.

3.1.6 ra3okoHaeHCaTHASA XapaKTepHCTHKA: COBOKYMHOCTb MapaMeTPOB, XapaKTePU3YIOLLMX
[a30KOH/JEHCATHYIO CUCTEMY.

3.1.7 ra3okoneHcaTHbIE HCCAe0BAHNA: KOMILUIEKC MEPONIPHUSITHIA IO M3YUEHHIO FA30KOH -
IEHCATHOM XapaKTepUCTHKU.

3.1.8 ra3 cemapaumu: [a3, nonydyaeMblii Ha BBIXO/IE CEMAapaTopa B MPOLIECCE Pa3IesICHHSI IIPO-
OYKIIAW CKBAXKUH.

3.1.9 reoiornyeckas Moae/b: AHAJIOT MECTOPOXAEHUS (3a1eXU, IKCILTYATALIMOHHOIO 00b-
€KTa), NPeCTaB/ISIOUINI IPOAYKTUBHBIE TUIACTbl U BMELIAOILYIO X T€0IOTMUECKYIO CPELY.

3.1.10 reosoro-puabTpannoHHAA MoAeb. Mojieb, CO31aHHasl Ha OCHOBE KOJMYECTBEHHBIX
re0JIOrMYECKUX U QUIBTPALIUOHHBIX XaPAKTEPUCTHK NPOLYKTUBHBIX TJIACTOB.

3.1.11 rnyonnnas npoba: O6paseu racToBoro (GoKUAa, OTOOPAHHBIA M3 CKBAXMHBI npu
NaBJICHWH Y TEMIIepaType Ha [yOMHe 3ajeTaHusl 11J1acTa, COOTBETCTBYIOLIMIA 110 COCTAaBY MIACTOBO-
My pironmy.

3.1.12 rayounnbiii npoGooTéOpHHK: CKBaXMHHBIH NpUbOp IS 0T6OpA [IYGHHHBIX MPOG
ILIaCTOBOTO QJIionaa.

3.1.13 naBJieHre MAKCMMAJIbHOH KOHIEHCAIMH NJIACTOBOIO rasa: PaBHOBECHBIIT MTapameTp
(a30BBIX [IEPEXOJIOB M1aCTOBOM ra30KOHAEHCATHON CUCTEMbI, IPU KOTOPOM MPEKPALLAETCSI IPOLECT
PeTpOrpagHON KOHIOEHCALMM W MpU JajJbHEHIIEM CHUXEHWU TUIACTOBOTO JABJIEHUS MPOUCXOMUT

npouecc NpsAMOro UCapeHUs BbIITaBLICTO B IJ1ACTE KOHASHCATA ra30BOTr0 HECTAOUILHOTO.
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3.1.14 naBJieHHe HAYaJIa KOHAEHCAUUH: JlaBIeHKeE, IPY KOTOPOM K3 ra3oBoii a3l HAUHHAET
BBIIENATLCA (KOHIEHCHUPOBATHCS ) JKUIKOCTD.

3.1.15 gerasMpoBaHHblil KOHIeHcaT: KoHIeHCaT ra30Bbli HECTAOMIbHBIN, U3 KOTOPOTO NMpH
CTAHIAPTHBIX YCIOBUSIX YAAJCHbl ra3000pa3Hbie KOMIIOHEHTHI.

3.1.16 nenpeccus Ha maact: [lepenan Mexxay IUIaCTOBBIM U 3a00MHBIM 1aBIEHUSIMH.

3.1.17 nnddepennnanpuas Kouaencanus: [Ipouecc, Monenupyolinii ¢pasoBoe noBeseHUE
ra30KOHIEHCATHOI CHCTEMBI B YCTaHOBKE (Pa30BbIX PaBHOBECUI ITPU M30TEPMUYCCKOM CHUXEHUHU
JlaBJIEHUs NIYTEM BbIITyCKa rasa.

3.1.18 u3BJIeKkaemblie 3anachl: YacThb reosoriueckmx 3arnacos, U3BJIe4EHHE KOTOPbIX U3 HEIP
3KOHOMHYEeCKU 3(P@GEKTHUBHO MPH PALMOHANTBHOM HCIOJNIb30BAHUM COBPEMEHHBIX TEXHUYECKHX
CPEACTB M TEXHOJIOTHil IOOBIYM MPU YCIOBUHU COOMIOAEHUS TPEOOBAHUIA 11O OXpaHe HEP U OKPYXalo-

1LeH cpelibl.

3.1.19 KoHaeHcAT ra3oBblil HecTaOMabHBIH: KoHmeHcaT rasosblil, cogepxaluui B pacT-
BOPEHHOM BHJE ra3000pa3Hble YIIeBOIOPOIbl U HANPaB/IAEMbI Ha 11€pepabOTKYy ¢ LEbIO BblIe-
neHus yriaesonoponos C;—Cy U OYMCTKHM OT NMpUMecei (BOIbI, XJIOPUCTHIX COJIEH, CEPHUCTBIX U
IPYTMX COETMHEHHIT), OTBEYAIOILM I TPEOOBAHNAM COOTBETCTBYIOIIETO CTAHAAPTA.

[CTO Tasnpom 041-2008, nyHkr 3.11.1].

3.1.20 KoHIZeHcAT ra3oBblii cTaOMAbHBIA: KoHaeHcaT ra3oBblil, COCTOALLUM MpeUMYyILe-
CTBEHHO M3 MEHTAHOB U 00Jiee TSKEJbIX YIVIEBOAOPOIOB, TIOJIyYaeMbIH B X0JA¢ TEXHOJOTHUYECKUX
TIPOLECCOB IepepabOTKM KOHAEHCATa Ta3oBOro HECTaOMIbHOTO (BBIICJICHUS YIJICBONOPOAOB
C,—C,4 ¥ OYMCTKYM OT NPUMECEH BOMIbl, XJIOPUCTBIX COJIEH, CEPHUCTBIX M APYTMX COCIMHEHM)
M OTBEYaIoLIUil TpeOOBAHUSIM COOTBETCTBYIOLLETO CTAHAAPTA.

[CTO Tasnpom 041-2008, myuxt 3.11.3].

3.1.21 KoHmeHcaTora3oBblil pakTop: OTHOLIEHHE 00BEMA KOHIEHCATa ra30BOr0 HECTA0UIIb-
HOTO WJIM KOHJIEHCATa ra30BOro CTaOWJIBHOIO K 00bEMY rasa cermapalui.

3.1.22 KoHTaKTHas Kouaencamus: [Ipouecc, Monenupyoluii pazoBoe MoBeAeHUE ra30KOH-
JIEHCATHOI CUCTEMBI B YCTaHOBKE (ha30BBIX pABHOBECUIA ITPU U30TEPMUYECKOM CHUXEHNH NaBICHHUSA
nyTeM yBeMdeHUst 06beMa ycTaHOBKM PVT

3.1.23 kouTeitnep: EMKOCTb I TPAHCIIOPTHPOBKY U JUIMTEJIBHOTO XPaHEHHUsS TIyOMHHOM
mpo06k! riactoBoro Gmona.

3.1.24 KOHTpOJIbHbIE CKBAaXKHHbI: CKBaXVHbI HA0/II04aTe/IbHBIC, TbE30METPUICCKUE.

3.1.25 koo punueHT U3BIAeYeHHs ra3a: OTHOILEHHE U3BIeKaeMBIX 3aI1aCOB Ia3a K €To reo-

JIOTNYECKUM (0alaHCOBBIM) 3amacaM.
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3.1.26 k03 puuMeHT H3BICYEHHA KOHIEHCATA rA30BOr0 CTA0HIBHOIO U3 Heap: OTHoLIEHHE
M3BJICKaCMbIX 3aI1aCOB KOHIEHCATA Ta30BOI0 CTaOUIBHOIO K 0AJIaHCOBBIM 3aMacaM KOHIEHCATa ra-
30BOT0 CTAOMITILHOTO.

3.1.27 koappuunenT ycaaku Kongencara: OTHOLICHUE 00beMa (Maccbl) KOoHAeHcaTa ra3o-
BOTO CTa0M/IBHOIO K KOHIEHCATY Fa30BOMY HECTaBMIBHOMY (B OGBEMHOM WM MacCOBOM BbIpaxe-
HUU).

3.1.28 naGopaTopHble HCC/ie0BAHHS KEPHOB M npo6 miaactoBbix ¢uuOMAOB: M3yuenue
CBOMCTB MPHUPOIHBIX KOJJIEKTOPOB M HACHULAIOIIMX UX YITIEBOIOPOIHBIX CUCTEM, BOXBI U Tra3oB, a
TaKXe MPOLECCOB, CBI3aHHBIX C UX B3aUMOIEHCTBHEM.

3.1.29 manas TepMocTaTHpyemMas cenapanMOHHAS YCTAHOBKA: Cenapatop, B KOTOpHIii 1ipu
Ta30KOHICHCATHBIX UCCIIENOBAHUSX TIOJAETCS YaCTh ITOTOKA.

3.1.30 mecTopoxeHne yrieBoaopoaos: COBOKYITHOCTh 3aexeil YIJI€EBOAOPOIOB, KOHTPO-
JIMPYEMBIX €IMHBIM CTPYKTYPHBIM 3JIEMEHTOM U 3aK/II0YEHHBIX B HEAPAX ONHOI U TOU Xe IUIOWAIN.

3.1.31 MMHMMAJILHO HeOOXOAUMBIIi NeOHT: [e6uT, MPHU KOTOPOM COXPAHSIETCS] YCTOMYUBHIIA
BBIHOC XUIKOCTH U3 CTBOJIA CKBAXHHBI,

3.1.32 MoasipHas 101 ra3a CenapaitM B IIACTOBOM ra3e: OTHOIICHUE 06beMa ra3a cella-
paumu K 06beMy TUTaCTOBOTO ra3a.

3.1.33 MoaIsipHas 101 «CYXOr0» ra3’a B NJIACTOBOM rase: OTHOIIeHHe 0GbeMa «CYXOTO» raza
K 00bEMY IJ1aCTOBOrO rasa.

3.1.34 HachIlIEHHAS FA30KOHAEHCATHAS CHCTEMA: YrnesonoponHas cucreMa, naBieHue Ha-
Yajia KOHAEHCAUMHU KOTOPO# PaBHO IJIaCTOBOMY JABJIEHHIO.

3.1.35 HeOHACBHIIEHHAN FA30KOHIEHCATHAS CHCTEMA: YrieBogoponHasi cucTeMa, JaBjieHUe
Hayajia KOHICHCALUH KOTOPO HUXE MJIACTOBOTO NABJIeHMS.

3.1.36 HedrTera3oKoHmeHCATHAS 32J1€Kb: 3aJIeXKb, coiepxallasi Ta30KOHAEHCAaTHYIO HIAKy
1 HeDTAHYIO OTOPOUKY NOAYMHEHHOTO 3HAYEHUS.

3.1.37 niacToBasi ra30KoHaeHcaTHas cucteMa: CMmech YIJIEBOIOPOIHBIX U HEYIJIEBOAOPOI -
HbIX KOMIIOHEHTOB, HaXOASAILMXCS B IUIACTE B FA30BOM COCTOSHUH.

3.1.38 miacToBble mOTepH KoHAeHcaTa: KoOHIeHCAaT rasoBblid HECTaOWUJIBHBIN, BBLIIEIUB-
WHHACS B IUIACTE WM NPU MOAENHUPOBAHMM B YCTAHOBKE (ha30BbIX PABHOBECU U3 onHoda3Hoi ra-
30KOHIEHCATHOW CHUCTeMbl IIPU HM30TEPMUYECKOM CHYDKEHUM HaBIeHHMs HUXe NABJICHUS Hauyaia
KOHIEHCAL WU,

3.1.39 nnacroBsie ycaoBus: Tepmobapuyeckue ycioBus (DaBJIEHHME U TEMITEPATYPa) HAXOX-

IeHust QIIOMIOB B ILTACTE.
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3.1.40 maacToBbIi ra3 100biBaeMblii: CMeCh YIIEBOAOPOAHBIX M HEYIIEBOAOPOIHBIX KOMIIO-
HEHTOB, MU3BJIeKAeMasl U3 Hellp Ha MOBEPXHOCTB B MPOLECCE Pa3paboTKX MECTOPOXACHHSI.

3.1.4]1 NOJIHONOTOYHAS CeNnapauuoHnas ycranoBka: Cenaparop ¢ 00BsI3KOi, yepe3 KOTOPBIA
MIPOXOAMT BCS MPOAYKLIMSI CKBaXKHBI.

3.1.42 MoTeHUMAJbHOE CONEPHKAHHE KOHIEHCATA ra30BOro CTabHIILHOTO B rase: Conepxa-
Hue yriesonoponos CsH 4+, B rpaMmax Ha KyboMeTp rasa («CyXOro», TIACTOBOTO WU CEMapalum).

3.1.43 pexxuM HCTOLIEHHA 3aJ1exKH: PaspaboTKa 3aJ1eXH YIIICBOOPOIOB B pEXXKUME ECTECTBEH -
HOT'O KCTOILEHMs [TaCTOBON SHEPTUH.

3.1.44 pexomOuHMpoBaHHas Mpoda miuacToBoro rasa: I1poda, cocTaBieHHas B sraboparop-
HBIX YCIOBHSIX 13 IPOMBICJIOBbIX P06 Ta3a cenapalyvy 1 HeCcTabUIbHOro KOHICH aTa.

3.1.45 ckBaxmua: LlnnuHipruyeckas ropHas BelpaboTka, obcaxeHHast 3allEMEHTUPOBAHHOM
KOJIOHHOU, COSMHAIONIAs 3a1€Xb C 36MHOI OBEPXHOCTBIO M NPEAHAa3HAYCHHAs Ul JOCTaBKK Ha
MOBEPXHOCTb 3€MJIM ra3a, KOHACHCATA U BOIbI WK JUIsl HATHETAaHMS! B TUIACT PasTnHbIX aTCHTOB.

3.1.46 crangapTHble ycaosus: Temneparypa 293,15 K; nasnenue 0,1013 MITa.

3.1.47 «cyxoii» ra3: Cmech yrieponoponos rpynnbt CHy — C4H o v HEYIJIeBONOPOIHBIX KOM-
MOHEHTOB, HAXONSAIMXCS B ra3000pa3HOM COCTOSTHUM MPU CTAHAAPTHLIX YCIOBUSX.

3.1.48 TEXHOJIOTHYECKHIi PeXKHUM padoThi CKBaXKMHBI: COBOKYTHOCTb NTapaMETPOB, XapaKTe-
PU3YIOLLMX YCTOMYMBYIO PabOTY CKBAXMHbI € 1011a4€H MPOAYKUMH B ra30cOOpHYIO CETh M YCTAHAB/IM -
BAE€MbIX C YYETOM pa3TNUHbIX OTPAHUYEHHUH.

3.1.49 ycranoBka (»a30BbIX PABHOBECHIA. YCTPOHCTBO /1 UCCIIEN0BAHUS daszoBoro coctosi-
HUSL ¥ TIOBEIEHMS TIACTOBBIX YIJIEBOIOPOIHBIX CHCTEM TTPU MOJIETMPOBAHNUH Pa3pabOTKH ra30KOH-
JeHCaTHOM 3aJIEXH.

3.1.50 hMABLTPALMOHHO-EMKOCTHBIE CBOHCTBA: CTTOCOOHOCTD FOPHOM NMOPOIbl AKKYMYJIUPO-
BaTh 1 (DUIBTPOBATH TJ1ACTOBBIE (DIIOMABI P CO3JAHUU B Hell rPaIMEHTa IaBICHUS.

3.1.51 3KcmiyaTanMoHHblil 00beKT: ONMH WM HECKOJIbKO MPOAYKTUBHBIX I171aCTOB, pa3pa-
GaTbIBAEMbIX €TMHON CETKOU CKBAXKWH.

3.2 B HACTOSILMX PEKOMEHAALUSIX UCIONb30BAHbI CJEAYIOLUE COKpAllleHUs U 0003Haye-
HUSL;

Py — JaBleHNE MAKCMMAJIbHOM KOHIEHCALMH TUTACTOBOTO ra3a;

Pyx — naBjieHHe Hayala KOHAEHCALMH;

PVT — ycTaHOBKA [UTsl MCCIIE0BaHKIT (pa30BbIX PABHOBECHUI! YTIEBONOPOAHBIX CUCTEM;

ABI1JI — aHOMaIbHO BBICOKOE I1JIaCTOBOE JaBJIEHUE;

[TTUC — razoruapoaHaMUYecKUe METOIbI UCCIEA0BAHUA CKBAXHH;

KK — ra3zoXuakocTHOMW KOHTAKT;
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I'MC — reodusnyeckue UCCne0BaHUS B CKBAXKUHAX,

I'KH — razokoHJeHcaTHbIE UCCIIEIOBAHMS;

I'’KH3 — ra3okoHneHcaTHO-HeDTAHAS 3a1€Kb;

I'KX — ra3okoHImeHcaTHast XapaKTepUCTUKA;

I'C — ropu3oHTaNIbHAS CKBAXUHA;

AUKT — nuadparmeHHBIi M3MepUTEIb KPUTMIECKOTO TeYEHUs! (YCTPOHCTBO LIS ofnpenaene-
HUS neduTa rasa);

DT — MU3TUIEHIJIUKOID;

N1 — iHaMKaTOpHast AMarpamma;

KB/l — kprBasi BOCCTaHOBJICHHS JABJICHUSI;

KTI'H — KoHIeHcaT ra3oBblii HECTAOMITBHBIIA;

KT'C — xoHneHcaT ra3oBbiit crabunbHbli (CsH jpp);

KTI'® — xoHneHcarorasoBhlii pakrop;

KUK — xoadduuneHT u3BiedeHus KOHAEHCATA;

KCJI — xpuBble cTabunu3alivy 1aBleHus 1 1e6uTa;

M[rc — MonspHas JoJsi ra3a cenapalyy B IJ1aCTOBOM rase;

M/l cyx — MonsipHasi 107151 «CYXOTro» ra3a B IIACTOBOM Ta3e;

MH/I — MUHMMAaTBHO HEOOXOIUMBIiA NEOUT;

MTCY — manas TepMocTaTHpyemasi cenapauvoHHasi yCTaHOBKA,

OIID — onbITHO-NPOMBINILIEHHAS SKCIUTYaTaLIUS;

ITAI'TM — nocTosAHHO AeHCTBYIOIAS Fe0J0r0-TEXHOJIOTMYECKAS MojeJb;

[XT — noazeMHoe XpaHWiuiIe Ta3a;

OEC — bUIbTpalMOHHO-eMKOCTHBIC CBOMCTBA.

4 O01Imue moIoKeHus

Llenpio uccnenoBaHust CKBaXKMHBI SIBJISETCH MOJYYEHUE vHbOpMaUUM O TepMobapuye-
CKUX MapaMeTpax rasa (IUIaCTOBOIo YIJIEBOZOPOIHOTO ChIPbs), HA OCHOBE WCIOJIB30BAHUSA KOTO-
PbIX ONPEACTIAIOTCS NPOXYKTUBHAS XapaKTePUCTUKA CKBAXHHBI, CBOMCTBA I14CTOBOTO (hIOUAA U
(OUIBTPaLMOHHO-EMKOCTHBIE CBOICTBA NMPU3a60HHON 30HbI CKBAXKUHBL U MIPUJIETAIOIIMX YYACTKOB
IPOAYKTUBHOIO ILIACTA.

Crneundrka KOHKPETHOTO MECTOPOXIEHUS ONpenesieT HalnpasJI€eHHOCTh U Ha3HaYeHUE UC-
CJIEIOBAHUI CKBAaXXHH.

Hnst ompeneneHusi napaMeTpoB U XapaKTEPMCTUK CKBAXHHBbI, TUIACTA U HACHIIUAIONIMX €0

(TI0MIOB MPUMEHSAIOTCS KaK Ta30THMAPOAHHAMUYECKUE, TaK reodu3ndecKue U JabopaTopHbie Me-
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TOIBl UCCIEIOBAHMIA. YKa3aHHbIe METObI JIOTOJIHAIOT APYT APYra, MO3BOJSIOT MOMYy4UTh Hanbosee
06GOCHOBAHHYIO MH(OPMAIIMIO U BBISIBUTb CBA3b MEXIY OTACAbHBIMU NapaMETPaMu 1 BJIMSIOLIMNA
Ha HUX (haKTOpaMHu.

[peMyILLECTBOM Ta30rUAPOIMHAMUYECKHUX METOAOB SIBJISIETCS MOJTYyYEHUE XapaKTEPUCTUK
He TOJBbKO B OrpaHMYEHHOM MpH3ab0iiHON 30HE CKBaXMHbI, HO U B MPUJIETAlOMMX yYacTKax npo-
JYKTUBHOTO I1J1acTa.

MeToIbl OTIpEAEIeHHSI TapaMETPOB M XapPaKTEePUCTHUK TUIACTA U HACBILIAIOLIMX eT0 (ITIOUI0B
NIOApa3e/gIoTCs Ha JBE TPYNIIbl: MPAMBIC U KOCBEHHBIC.

KoMIUIEKCHOE MCTIOIB30BAHKE ITPSAMBIX B KOCBEHHBIX METOIOB MO3BOJISAET MOBBICUTD HANECXK-
HOCTb M JOCTOBEPHOCTD ONpe/Ie/IeHUs TapaMeTPOB, HEOOXOAUMBIX MPH MO/CYETE 3aMacoB, MPOCKTH-
pOBaHMM pa3pabOTKU MECTOPOXKIEHHS (3aJIeXH) U OTiePaTUBHOM YIIPaBJIEHUN pa3pabOTKOMH (TEXHO-
JIOFNYECKUM pEXUM).

Knaccugukauys ra3oriIpoaiMHaMU4ecKUX UCCIENOBAHMIM CKBaXHWH OINPENEAACTCS Ha3Ha-
YeHUEM STUX UCCJIEIOBAHU 1 3aBUCHUT OT IOCTABJICHHBIX 331a4. [a30ruapoaInHaMUYeCKre NCCIIENO0-
BAHUS CKBaXXWH MOAPA3AETAIOTCA:

- Ha MMepBUYHBIE;

- TEKYLIHE;

- criejuaibHBbIE.

[leproanYHOCTh UCCIENOBAaHMIT CKBaXHWH YCTAHABJIMBAETCS B COOTBETCTBUMU C MPOCKTHBIM
JOKYMEHTOM N0 pa3paboTKe, OHa I0KHA 06ecreuuBaTh CUCTEMATHYECKU KOHTPOJIb 33 paclpele-
JIeHUEM IUIaCTOBOTO AaBJeHMs 10 TUIOILAAN U pas3pesy B Ipolecce pa3paboTKU U IMHAMUKON psina
JAPYTUX MapaMeTPOB U XapaKTEPUCTHUK, KOTOPbIE HEOOXOIMMO YUNTbIBATh ITPH aBTOPCKOM COTIPOBO-
KAEHWU TIpoeKTa pa3paboTKu.

O6s13aTeIbHBIMU YCIOBUSIMHU ¥ TPEOOBaHHUAMU [UIS UCCJIEAOBAHNUM CKBAXHWH SIBJISIIOTCH:

- cOOMIOAECHUE BCeX NEHCTBYIOLUIMX MpaBW 0€30MaCcHOCTU [PU MOAFOTOBKE M IPOBEACHUM
MCCIIENOBAHMSL, IPU 0TOOpE Mpo6 (GIIOMAOB, IPU MPOBEACHUH CHIEUMaTbHBIX UCCI/IEI0BAHH;

- BBIMOJIHEHUE TIPaBUJI OE30MAaCHOCTA M OXPAHBI OKPYXAIOLICH CPelbl MPU UCCICIOBAHUU
CKBaXUH CEPOBOIOPOICOAEPXKAIIMX MECTOPOXIECHUH, a TAKXKE B CydyasiX MPUMEHEHHUS METaHO/Aa
JUTS TIPENOTBPAllleHHUsI TUAPATOO0pa3oBaHus;

- obecrieueHre NPOTUBOIOXAPHBIX MEPOTIIPUATHIA IIPH UCCACTOBAHUU CKBaXUHBI CO CXKUTa-

HUECM ra3a Ha (baKCJIC.
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5 Oomme cBeaeHrs 00 MCCIEXOBAHMAX CKBAXKUH

HccnenoBaHust CKBakMH BKJIIOYAIOT KOMILIEKC B3aUMOCBSI3aHHBIX METOIOB, OTJINYAIOINXCS
TEOPETUYECKOI OCHOBOM, TEXHOJIOI'ME U TEXHUKON UCTIOTHEH M.

K KOMILIeKCHBIM ClieayeT OTHOCUTDh UCC/ICA0BAHUS, IPOBOJHUMbIE Ha Ia30BbIX U FA30KOHIEH-
CaTHBIX CKBaXMHaX C 3aMePaMHU:

- IaBJIeHUsl;

- TeMITepaTyphl;

- IeOUTOB rasza U KOHAeHcara,

-~ ¢ OTOOpPOM TIPOO MPOAYKIIMH.

5.1 Ilean 1 33294 HCCJIEAOBAHNN CKBAXKHH

Llenplo MccaeaoBaHUs CKBRXWUHBE SIBJIIETCS MOJTy4eHUe MHPOPMAUKWHU O TepMOOGApUYECKUX
napaMeTpax rasa (IjiacToBOro yrjieBOAOPOAHOTO ChIPbS), HA OCHOBE MCITONb30BAHUA KOTOPBIX OIl-
penensoTcs:

- IPOAYKTHBHAs XapaKTepPUCTHKA CKBAXUHEI;

- CBOMCTBA IJIACTOBOTO (PIIonaa;

- (UABTPALIMOHHO-EMKOCTHBIE CBOMCTBA MPH3a00MHOI 30HBI CKBAXMHBI U IIPUIETAIOIIUX
y4acTKOB NMPOAYKTHMBHOIO TU1acTa (CM. pUCYHOK 3.1).

K 4yucny napameTpoB ¥ XapaKTepuUCTUK, OTIpe/ieasieMbIX 100 OLICHUBAEMEIX IO pe3yJibTaTaM
KOMIUIEKCHBIX HCCJIEIOBAaHUI CKBAXUH, CJCAYET OTHOCHTD:

- TepMoOapviecKie napaMeTphbl (IJ1acTOBbie, 3aD0WHBIE, YCTheBblE OABJICHUS M TeMIlepa-
TYpbI);

- TMIPOAMHAMUYECKHE U TEPMOIMHAMUYECKHE YCIIOBUSA B CTBOJIE CKBAXUHEI;

- YCJIOBUSI CKOTUIEHUST U BBIHOCA XKUIKOCTHU U TBEPABIX IPUMeCeH ¢ 340051 CKBaXKHUHBI;

- (MM3UKO-XMMUYECKHME CBOICTBA Ta3a U XHIKOCTEH (BSI3KOCTh, IUVIOTHOCTb, KO3GhGMULIUEHT
CBEPXCXKMMAEeMOCTH, COAECPXAaHUE B IUIACTOBOM (oMIe KOHIEHCATa, BONBI, OTIEJIBHBIX KOMIIO-
HEHTOB);

- (ha30BOE COCTOSHHE TUIACTOBOrO (hJIIOUIA U eTO U3MEHEHUE ITPY ABMKECHUHU ra3a B TUIacTe,
CTBOJIE CKBaXKUHbL U Ha3eMHbIX KOMMYHUKALIUAX;

- KOJUIEKTOPCKHE M (PUABTpAIMOHHBIE CBOMCTBA MPU3aGOMHOI 30HBI CKBAaXUHbI U MPUJIE-
raloIiyX y4acTKOB MPOXYKTHBHOTIO IL1acTa (MOPUCTOCTD, Ta30HACKILIEHHOCTD, MIPOHULAEMOCTD, T1-
JPONPOBOIHOCTh, MbE30MPOBOIHOCTD, CKUMAEMOCTh);

- TEOMETPUYECKME XapaKTePUCTUKH TUTacTa, B YACTHOCTH, TOJIIIWHA TUTACTa, TPaHULbI 30H,

pa3Mephl SKPaHOB U HEMIPOHUIIAEMBIX BKIIIOUEHHI;
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- TEXHOJIOTUYECKHUI peXuM pabOThl CKBAXWHbI, BIOMPAaeMBIil C YI€TOM (PAaKTOPOB, OTPaHU-
YUBAIOLIMNX €€ TTPOU3BOAUTEIbHOCTD (paspyliicHUE NprU3ab0MHON 30HBI TJ1aCTa, HAJTUYUE I010IIBEH-
HOM BOIBI, BIMSHUE TEMIIEPATYPhl MIPOAYKTUBHOIO MJ1AaCTa U CPEAbI, OKPYXKAIOLIeH CTBOJT CKBAXUHbI,
HEOJHOPOAHOCTb BCKPbIBAEMbIX MPOAYKTUBHBIX OTJI0XECHUM, HATHYUE aTPECCUBHBIX KOMIIOHEHTOB
B 1OOBIBAEMOI NMPOAYKLIUH);

- KOMIIOHEHTHBIN COCTaB MpOO CHIPOTO KOHACHCATA U OTCETIAPUPOBAHHOIO Ia3a;

- HayaJbHOE NMOTeHUMAIbHOE COAepXKaHNE KOHAeHCaTa, 3TaHa, MpornaHa, OyTaHOB B IJIACTO-
BOM ra3e ¥ IIPOTHO3 €T0 U3MEHEHUS 110 MEPE CHIDKEHMS TIJTACTOBOTO JaBJICHUS B 3AJIEXKU;

- Ko3(pduumeHT u3pnedyeHns KoHaeHcata (KHUK);

- (PU3UKO-XMMHUYECKAs XapaKTEpUCTHUKA KOH/IeHCaTa U TOBApHAs XapaKTEPUCTUKA €0 liefe-

BbIX (PpaKUUA.

CKBaXHHa :> Mpoxykuust [ Iaz (Q) ]
- | Kongencar (Q) |
—l [a3okoHIeHCATHAS! CMECh i @ '
- TepMobapuyeckue
Sy napametpsl (P, T). O160p npob NpoaYKIIMH.
E JeOUT razoKoHaeHcaTHOU DUINKO-XUMUYECKUE
:g' cmecn (Q) CBOI{CTBA ra3a U KOHIEHCATA.
2 0 ®da3oBoe cocTOSTHUE
g ITpomyXTHBHAs XapaKTe- TUTacTOBOTrO (hIIIoHAa
s PHCTUKA CKBaXHHBI.
= CBoiicTBa TIACTOBOTO
Ilnact dmona.
OEC npu3aboiiHo# 30HbI

CKBA>XHWHBI U TPHUJICTAIOILINX
Y4aCTKOB IL1acTa

Pucynok 5.1 — IlpyHUMNAaibHast CXeMa napamMeTpoB U XapaKTePUCTUK,
OIpenessieMbIX 110 pe3yJibTaTaM UCCIETOBaHMST CKBAXKWHBI

Js1 NOCTUXXEHUS LEAU UCCACIOBAaHUS CKBaXXUHBI PEKOMEHIOYETCA PEUIMTL CICAYIOIINE 3a-

JIlauu;

- 000CHOBATh METOAUKY U TEXHOJIOTHIO MPOBEACHUS UCCIENOBAHUA CKBAXKUHBI;

- MIOATOTOBUTDb TEXHUKY, TEXHOJIOTHYECKOE 000PYIOBaHHE, YCTPOHCTBA U KOMIUIEKCHI TS MC-
CJIeNOBAHMS;

- OPOBECTH PabOTHl Ha CKBaXWHE ¢ cOON0AeHUeM TpeOOBaHMH 0€30MAaCHOCTU U OXpPaHbI
Tpyna,

- IPOBECTH 00PAOOTKY MOJTYYEHHBIX JAHHBIX U UHTEPIIPETALIMIO PE3YJIBTATOB UCCIIEIOBAHMUSI.

5.2 Ha3HnaveHue HCCiIeI0BaHHI CKBAKHH
Cozler(aHHe N HA3HAYCHHUC I/ICC.T[CJIOBaHI/Iﬁ Ta30BbIX U IN'A30KOHACHCATHBIX CKBAXKWH WJLJIIO-

CTPHUPYETCSA CXEMO# (CM. PUCYHOK 5.2).
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npl/l 000OCHOBaHUHU METOAUKH, TEXHOJOTMM U TEXHUKH IIPOBECACHUS UCCICIOBAHUSA CKBa-

XKHHBI, c110c000B 00pabOTKM MOJIyUEHHbIX TaHHBIX U WHTEPIIPETALIMU PE3YJILTATOB UCCIIEI0BAHUIA

PEKOMEHIYETCS] YUMTHIBATD:

- CTaAHUI0 OCBOCHUSA MCCTOPOXKIACHMNS
- KATCrOPpHI0O 1 KOHCTPYKILHIO CKBAXKHWHBI,

- 0CODEHHOCTH reoJIOro-TMpoOMBICIIOBOM XapaKTEPUCTUKHU 3aJI€KH.

Ha3zHaueHue Takxe onpeaessier TpebyeMyto TOUHOCTh 3aMEPOB MPOMBICIOBBIX [1ApAMETPOB U

NpPeACTaBUTENBHOCTb OTOMPAEMBIX NMPod IIIOUIOB.

KomrminekcHble Hecae1oBaHUS Ta30BBIX U Ta30KOHJACHCATHBIX CKBa>KHUH |

/ \
| [A30rMaIpOIMHAMMYECKUE | | [230KOHIEHCATHBIE |
I
1
YcTaHOBUBIUMHCS HeycranoBuginiics 0 6' 5
DEXUM pc?KI/IM | TOOD NPO |
¥

H3Mmepenus napameTpos
paboOTHl CKBAKWHBI
Ha peXUMax UccJieI0OBaHUs

CHSITHE KPUBBIX

l

cTabuu3alviy JaBJICHUS i

HccnenoBanue npod

u gebura, KB

Pesynwrathr |

I

\

IIpu3aboiiHas 30Ha acra
¥ TIpUJIeraoliiasi 001acThb:
NaBJICHUE U TEMIIepaTypa

CkBaxuHa: 1eOuT, Ko3(-
buuMeHTs GUIBTPALIMOHHbBIX
COMPOBOXIACHUI

InactoBbiit hrionn;
KOMITOHEHTHBI COCTaB,
da3zoBoe cocTosiHnE

II/Icnonb3OBaHne|

|

HMubopMaius (6aza naHHBIX)

]

_—

N

\

OnepaTHBHOE yIpaBaeHUE
pEeXHMAMHM DKCIUIyaTalluy

[Moacuer |{ Monenu- || [IpoektipoBa-|| KouTposs 1 peryiu-
3armacoB || poBaHMe HUe pa3pa- poBaHKe pa3paboTKu
60TKU 1 00yCT-
poucTea

CKBaXXHMH

Pucynok 5.2 — ComepxkaHue ¥ Ha3HaYeHUE UCCIIEIOBaHU

Uccnenopanust Ha cTanuu Pa3BEAKH 3AICKHU CIICAYET NPOBOAUTD IS MTOJTYYCHUA I/IH(i)OpMa-

HHH, VICHOJIbB)’CMOfI Mpy MOACYETE 3al1aCOB YIrjI€BOOOPOAOB U IOATOTOBKE IPOCKTHHIX TOKYMEHTOB

rno pa3pa60TKe MCCTOPOXKACHUSI.

HUccnenoBaHus Ha cTagumn OTIBITHO-TIPOMBILIIEHHOM SKCILTyaTalluH CJICayeT NMPpOBOAUTD 1

MOJIyYEHUST HEOOXONMMOM NOINOJHUTEIbHON NHGOPMALIUH, MTO3BOJISIOIIEH:
- IOATBEPAUTL UM YTOYHUTD 3aMachl YIJIEBOAOPOIOB;
- DoJiee 1eTaNbHO U3YYUTh OCHOBHBIE CBOMCTBA ILTACTa U IJIACTOBBIX (JIIOMAOB;

- OLEHUTDb CTA0MJIBHOCTD JeOUTOB CKBAaXUH U Jp.
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HccnenoBanns B mpoliecce IPOMBIILIEHHONH pa3paboTKW HEOOXOOMMBI U1 U3YYEHUS Xa-
pakTepa U3MEeHEHMS JaBJICHUS 1O TLIOIIAANA U O pa3pe3y 3aleXu, MPOIABUXEHUS BOIBI B 3AJI€XKb,
U3MEHEHHUS NapaMeTPOB TJ1aCTa, XapaKTepUCTUK (CBOWCTB) ra3a, KOHAeHcaTa M BOILBI B MpOLECCE
pa3pabGoTKH, YCTAHOBJICHUS TIEPETOKOB Ta3a, CTeNeHW UCTOIEHUS OTAEIbHBIX TUIACTOB.

B mpouecce NMpoBefAeHUs] UCCACAOBAHUS CKBAXWHBI CJACHYET BbIUTOMAHATE CAEAYIOLIUE [1PO-
MBIC/IOBbIE PaOOTHI:

- U3MepeHUe CTATUYECKOTO AABJAEHHS HA YCThE CKBAKHHBI;

- oMpelelieHUe TLIACTOBOTO JIABJICHUS PACUETHBIM MTYTEM 110 YCTheBBIM U3MEPEHHUAM CTaTHYe-
CKOTO IaBjeHUs1 JIM00 MyTeM MPSIMOro U3MePEeHUs INTyOMHHBIM MaHOMETPOM;

- omnpedesieHre n1eOUTa CKBAXWHBI U3MEpUTESIeM KPUTUUYECKOTO TeueHUs (1aiOHBIM WU
auapparMeHHbIM);

- U3MepeHre TMHAMHWYECKOro JaBJE€HHs Ha YCThE;

- ompeje/icHUE AMHAMUYECKOTO JaBACHUS Ha 3a00€ CKBAXMHBI PACYETHBIM ITyTEM I10 JUHA-
MUYECKOMY JABIEHUIO HA YCThe TUOO0 MyTeM MPSAMOro U3MEPEHUS TTYOMHHBIM MAHOMETPOM;

- U3MepeHUe NaBIcHUS U 1eOUTa B ITPOLIECCE UX CTAOMIM3aIMM HA PEXUMaXxX UCCIIENOBAHUA U
BOCCTaHOBJICHUS JaBJAEHUSI NIOCJE 3aKPBITHS CKBAXKUHBI;

- U3MepeHHre TeMIlepaTyphl Ta3a Ha YCThbe, IO CTBOJIY M Ha 3a00€ CKBAXWHLI [IPH Pa3IUYHbBIX
JebuTax 1 32001 HBIX JaBIEHMUSIX;

- OllpellesIeHye KOJTMYECTBA BhLAEIMBILETOCS CBIPOTO KoHAeHcaTa (cM3/M?3 raza cenapauum);

- OlpeleficHHE KOJMYECTBA raza Jlera3alliy, BBIICIUBILETOCs M3 ChIPOrO KOHIEHCATa IPpH
BbIBETPUBAHHU;

- oMpelesieHUe KOJIMYECTBa U COCTABa BLIHOCHMO BO/IBI M TBEP/bIX IPUMECEN MPU Pa3Iny-
HBIX IeOMTAX rasa;

- oTOOp Npod rasa, KOHIeHcaTa ¥ BOABI /i onpeae/ieHUS UX PUINKO-XUMUYECKHUX CBOKCTB
1 COCTaBa;

- OTpeie/ieHe HATMIUSI KOPPO3NOHHO-aKTUBHBIX KOMITOHEHTOB B ra3e U B XUAKOH ¢a3se.

MccnenoBanmst pa3Be1ouHbIX CKBAXKMH UMEIOT OCOOYI0 3HAYUMOCTD U1 IPUHATUA NTPOEKT-
HBbIX peleHUH 10 OCBOCHHIO MECTOPOXICHUS U AOJIXKHBI TIPOBOAUTBLCS C MAKCUMAJIbHBIM MCIIOJb-
30BaHHEM BO3MOXHOCTEH OIpelesieHHUs MmapaMeTpoB MPOIYKTUBHOR TOMIIU (TOPU30HTA, TJ1acTa) U
IU1aCTOBBIX (UTIOMAOB U X AUddepeHIIUALINN O pa3pe3y (MOMHTepBaJibHble UccienoBaHus). Co-
CTaB UCCJIENOBAHMI ¥ paboT, BKIIOYAst MEPOIIPUSTHS 110 HHTEHCU(PUKALIUHA [IPUTOKA, CJAEAYET Olpe-
JeJISATh TIPOEKTOM Pa3BeIKH (TIOpa3BEeaKH).

Ipu nipoBeaeHUN HCCIeNOBAHUI N10OBIBAIOIINX CKBAXKUH Ha MECTOPOXACHUSIX [JTABHBIM SiB-

JIAETCA ONPEACJICHUC U TIEPUOIHYCCKOC YTOUHCHUE UX HpO)IYKTIdBHOFI XapaKTCpUCTHKH, Heobxoau-
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MOH 1Sl IPOEKTUPOBAHMS pa3pabOTKU U TLUTAHUPOBAHUS TOOLIYHM YIIEBOAOPOIOB. AHAJIOTUYHO Ha-
3HAYECHUEC UCCACAOBAHMIA CKBAXXMH IMOA3¢MHBIX XpAaHWJIMIL I'a3a, IPOBOAMMBIX KaK B Iiepron otdopa,
TaK ¥ B IIEPHUOI 3aKaYKH I'a3a B IACT (0OBEKT XpaHEHHS).

CucreMaTU4yecK1e UCCAeI0BaHUS OTAE/bHbIX CIIEUANIBHO BbIAEICHHBIX CKBAXWUH 3KCILIya-
TalIMOHHOTO M KOHTPOJIbHOTO (hOHIA CAeAyeT MIPOBOAUTh C MAKCUMAJIBHBIM MCIIONIB30BAHMEM BO3-
MOKHOCTE olpeie/IeHHs apaMeTPOB IJ1acTa M I1acTOBOTrO (irioMaa A1t KOHTPOJIS 3a pa3padoTKoii
MECTOPOXKIEHUS (IKCILTyaTallMOHHOTO OOBEKTA) B LIEJIOM.

CrienindrKa KOHKPETHOTO MECTOPOXISHUS ONpPeae/isicT HallPaBJIeHHOCTh U HA3HAUEHHE HC-
CJleIOBaHMI CKBaXKHMH.

s MeCTOpOXAEHUI B PBIXJIbIX KOJUJICKTOPAX MO pe3yabTaTaM HCCIeAOBAaHUNA HEOOXOIUMO
OLIEHHMTb YCIOBMS pa3pylIEHUS ITOPOJ NpU3a00HHOMI 30HBI U BEIHOCA TTECKA.

J1s1 NoTHBIX KapOOHATHLIX KOJLJIEKTOPOB BaXKHO OLIEHUTh U3MEHEHHE ITPOAYKTHBHBIX XapaK-
TEPHUCTUK B PE3yJbTaTe IIPOBEAEHUS pabOT M0 MHTEeHCU(DUKAILIUHN IIPUTOKA ra3a (COMTHO-KUCIOTHBIE
W APYyIrue o0paboTKH).

Ins1 3aexei ¢ BBICOKUM CoJepXaHUEM KOHIeHCaTa MpH 00JIbilOM 3TaXe ra30HOCHOCTH BO3-
MOXHa OLIEHKa €r0 U3MCHEHHS MO pa3pe3y MpU COMOCTABICHUM MCCIEOIOBaHUN CKBAXKWH, BCKPBI-
BAIOILIMX ILTACT HA PA3HbIX TUIICOMETPUYECKUX OTMETKAX.

s MeCTOpOXIECHUIM CIOXHOTO COCTaBa rasa, SBJSIOIIMNXCS 0a30W ra3oXUMHUYECKUX KOM-
TJIEKCOB, BAXKHA OLIEHKA COACPXKAHUSA KOMITOHEHTOB, COCTABASIOUINX OCHOBY aCCOPTUMEHTA UX TO-
BapHO¥# MPOAYKIIUH.

B 30Hax Be4YHOI MEP310ThI BAXHBI OLICHKHU TEMIIEPATYPHOrO peXXUMa paboThl CKBAXHWH U BO3-
MOXHOCTH 00pa3oBaHMs THOPATOB.

IIpu ucciaenoBaHUsAX TOPU3OHTAJIBHBIX CKBaXXUH NMPUHLUITHAIBHO BaXHO OLIEHUTh CTENEHb
YBEJIMUEHUS UX TTPOAYKTUBHOCTH IO CPABHEHMIO C BEPTUKAIbLHBIMHU, PAcMoOXEHHBIMUA Ha TOM Xe
y4acTKe 3aJIeXH.

IIpu ucciaeroBaHUU CKBaXUH, pabOTAIOIIUX C OTAEIBHBIM 11IeiihoM JIMOO COBMECTHO C APY-
TMMM CKBaXXMHAMU (HanpuMep, [pU KYyCTOBOM Pa3MEIUCHUM ), HEOOXOINUMO OLIEHUTD U YY4€CThb BIUSI-
HHME JaBJICHUS Ira30CO0PHOM CETU Ha NTOTCHIUMANABHYIO ITIPOU3BOAUTCIABHOCT CKBaXXMH M OTpeaesie-
Mbl€ [TapaMeTPhl U XapaKTePUCTUKU TIJIaCTa.

HccaenopaHust CKBaXXMH Ha Fa30KOHAEHCATHOCTb C OTOOpPOM Tpo6 ciaedayeT MPOBOJMTL Ha
OCHOBE MPOMBIC/IOBBIX Fa30THAPOAUHAMUYECKUX UCCIIEIOBAHUH C Lie/IbIO ONpeAeIeHUS:

- MapaMeTpoB U NoKa3aTeleit, sIBASIOUIMXCS UCXOAHBIMU LTSI TIOACYETA 3aIaCOB Ta3a M KOH-
IeHCaTa;

- TIPOEKTUPOBaHUSI pa3padOTKH;
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- 00YCTpPOICTBA MECTOPOXIEHUIA;

- nepepa60TK1/I KOHACHCATA,

- a TaKXe IS KOHTPOJII 3a pa3paborkoit (cM. Tabauiy 5.1).

B COOTBETCTBUM C 3THUM rasokoHjaeHcaTHble uccaenoanusi (I'KHM) genstest Ha MpoMBICIO-

BbIC U na60paToprIe. B 3aBUCHMMOCTM OT CTaauM OCBOEHUS MECTOPOXICHUSI (pa3BCﬂKa, OIIBITHO-

MPOMBIIIJICHHAs 3KCIUTyaTallksi, IpoMbiluieHHast pa3paborka) KM nensitcst Ha nepBUYHbBIE U Te-

KyLIue.

I'Ku HanpapJ/JICHbBI HA U3YYE€HHUE COCTABA IJACTOBOIoO U JOOBIBAEMOTO TA30B U UX U3MEHE-

HHUA B IIpolecce pa3paboTKH (Mo MIOMIaaAu U pa3pe3y), GU3NKO-XMMHUYECKHMX CBOUCTB ra3a U KOH-

JeHcaTa, $a30BOro COCTOSAHM S Ta30KOHIeHcaTHOM cMecu. PesynpraTel [’ KM no3Boag0T nposecTn

(I)I/I3I/I‘{eCKOC MOJIEIMPOBAHME TTOBENCHUS TIIACTOBOM CHUCTEMBI NpHu pas3itdYHbIX MCTOOdAX pa3pa-

OOTKH 3aJIeXKH.

Taonuua 5.1 — Cxema ucnonb3oBaHus pe3yasratop KU

HaHpaBHeHI/IH WCTTOJIb30BAHUS PE3YILTATOB rA30KOHAEHCATHbIX UCCAEA0BAHU I

Pesyasrar uccnenoBaHuit

PCKOMCH)IYGM]:IC HCCICA0BAHMNA

IMoacuer 3anacoB raza v KOHAeHcaTa

OnpeneneHue KoaM4YeCcTBa BbIACAUBILETOCS KOHIEHCATa ra3oBo-
ro HectabuabHoro (KI'H) u3 rasa cenapamu (cm?/m3) npu o160-
pe npoo.

OnpeneneHue KOMNoOHEeHTHOro coctaa mpod KI'H u rasza cena-
paLuu.

OnpeaeneHue MOTEHUKAIbHOTO COIEPXKAHUS KOHAEH caTa ra3o-
Boro ctadbunbHoro (KI'C), ataHa, npornaHa, OyTaHOB B IJ1aCTO-
BOM rase.

PacyeTr KOMNOHEHTHOTQ COCTaBa MJIACTOBOTO rasa.
onpenencHrue KoadpduumeHTa uspaeueHus KonaeHcara (KNK).
dusnko-xuMuueckas xapakrepuctuka KI'C

CocrapiieHHe NpOeKTa pa3padoTKy
MECTOPOXAEHHS

BbanaHcoBble 3anacsl raza u KI'C.

HauansHoe rmoteHuuanbHoe coaepxaHue KI'C B mnactoBoM
rase.

IMporHo3 u3aMeHeHUs NoTeHIHabHOTO conepxanusi KI'C B mna-
CTOBOM Ta3e Mo Mepe NaaeHWs NaBAEHUS B 3aJICXH

CocTaBiieHHe MPOeKTa O0YCTPOIRCTRa
npoMbicia

Cocras r1actoBoro rasza a0 Cig+.

®dpakunonHblit coctaB KI'C ¢ orbopom aecaTurpanycHbuiX dpak-
LAHA.

MonenupoBaHue npoliecca cenapalmu 100bIBaEMOro rasa B
YCIOBUSX TPOMBICTA

KoHTponsb 3a pa3paboTKoi MECTOPOX-
JEHUS

Texyllive ra30KORIESHCATHBIC UCCACAOBAHMS C ONPEACICHUEM
COCTaBa MJacTOBOrO ra3a M MoTeHLUHanbHoro coaepxxaHusg KI'C
B 10OBIBAEMOM rase.

Komnneke PVT-uccnenoBatHuii 1o yToYHEHUIO IIPOTHO3HOM
KpUBOI M3MEHEHMUSs NOoTeHLHaIbHOro coaepxkanusi KI'C.
Dusnko-xuMuueckas xapakrepucruka KI'C
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Oxonuanue mabauyor 5.1

Hal'[paBJ'leHI/iﬂ HUCTIONB30BaHHUSI PE3YJIBTAaTOB ra30KOHIEHCATHBIX UCCIEI0BAHUMN

PCBYJ'[bTaT UCC/IeIOBAaHU I PCKOMCHJIyeMbIC HUCCICIOBAHUS

Ucnone3zosanue KI'C O6wembl nobbiBaemoro KI'C.

®pakunonnstii coctas KI'C.

[pyninoBoii yrnesonopoaHblii coctas KI'C.
ToBapHas xapakTepucTHKa LieneBbixX (ppakunii KI'C.
ITporHos uaMeHeHus coctasa v csoiicts KI'C

5.3 Metoas! onpezenenusi NApaMeTPoB H XapAKTEPHCTHK CKBAXKHHbI,

I1aCTa M HACBILAIIUX ero (GIonaoB

Js onpelesieHUs BbIILEYKa3aHHBIX (CM. 5.1) mapaMeTpoB ¥ XapaKTEePUCTUK NPUMEHSIOTCS
CIEAYIOLINE METOIBI MCCIIENOBAHWIA:

- Fa30TMAPONUHAMHYECKUE;

- TeOpU3NYECKHUE;

- 1abopaTopHBEIE.

OTH METOABI TOTMOJIHAIOT APYT ApYra, MO3BOJSIOT MOMYYUTh Haubosee 060CHOBAaHHYIO MH-
(opMaumIo (CM. PUCYHOK 5.2) U BBISIBUTD CBSI3b MEXY OTAEIbHBIMY NMapaMeTpaMy U BIUSIOLIAMU
Ha HUX (paKTOpaMH.

TasornapoaMHaMuyecKue METONBl UCCIEAOBAHMI CKBAXWH (MCCIEI0BaHUA HA YCTAHOBHB-
LIEMCsI U HEYCTaHOBHMBLIEMCS PEXUMaX (pUIbTpalium) 6a3upyIoOTCs: Ha U3MEPEHUAX U3MEHSIOLMXCS
rapamMeTpoB pabOThI CKBaXXMHbI HA peXUMax UCCIIeNOBAHKS M CHATUM KPUBOI BOCCTAHOBJICHMS aB-
JICHUST MOCJIE €€ OCTAHOBKH. [IpenMyllecTBOM 3THX METOIOB SIBJISIETCS MOJIYYEHNE XapAKTEPUCTUK
He TOJIbKO B OIPaHUYCHHON MPU3a00NHON 30HE CKBaXXMHBI, HO M B TIPUJIErAIONIMX YI4acTKaX [po-
IOYKTHBHOTIO TIJIACTA.

[TapameTpel, onpenensieMble reoU3NUECKUMH METOAAMH, XapaKTEPU3YIOT YYaCTOK IIPOAYK-
THBHOTO I1acTa (TOPU30HTA, Pa3pe3a), HeMOCPEACTBEHHO MPUMBIKAIONIMIA K CTBOJTY CKBAXHUHbI. DTH
METOIBI TTO3BOJISAIOT:

- BbLIEJIATH 3 PEKTUBHBIE U ra30HACHIILEHHBIE HHTEPBAJIL;

- BBIIEJISATh KPOBJIIO Y ITOAOILBY TJIACTA;

- OTIPENENATh KOJUIEKTOPCKUE U (DUIbTPAlIHOHHbIE CBOMCTBA TUiacTa;

- OTIPENEIATh NOJIOXKEHWE KOHTAKTA ra3 — BOxa U Jp.

[Ipu ucrmonb3oBaHUU NEOUTOMETPUU U TEPMOMETPHUM B IpolLecce pa3paboOTKU MECTOPOX-
AEHMSI MOXHO BBLIENATH pPabOTaIOLIME MHTEPBAIbI, OLIEHUBATh NEOUTHI OTAEIBHBIX MTPOILIACTKOB, a

TAKXe TEXHUYECKOE COCTOSIHUE CKBaXKMHbI U BHYTPUCKBAXHHHOTO 060PYI0BaHUSI.
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K 1a6opaTopHbIM METOIAM OTHOCATCSI OMNpenesieHUs GUIBTPallMOHHO-€MKOCTHBIX CBOMCTB
TUTACTOB 10 06pa3laM MOopoa-KOIEKTOPOB U (PU3UKO-XUMUYECKUX CBOMCTB HaXOMSUIMXCS B HUX
(hmoKUI0B 110 OTOUPAEMBIM ITpodaM.

I PUMCUYAHUE — nOHy‘{aeMbIe MpU 3TOM KOJMYECTBCHHBIC XapaKTCPUCTHUKHU (j)I/UIpraL[ldOHHO-
€MKOCTHbIX CBOWMCTB ILJ1acTa (HOpMCTOCTb, NMPOHULAEMOCTD, Fa3OHaCbILLICHHOCTb) MOTIYT CYIUCCTBEHHO OTJIM-
YaTbCsl OT 3HAYEHMUH 3TUX MapaMeTPOB B MacllTadax Bcero Iacra, ro3ToMy He BcerJa onpasaHO paclipo-
CTPAHATb UX Ha BCIO 3aJI€Xb. OnHako CJIeAYET OTMETUTDL, UYTO PE3YJIbTAThI J1a60paToprIx HcceI10BaHUM Hp06
[MPpOAYKIHHU CKBAXHUHBHI, OT06paHHbIX B I[IpOLIECCE €€ UCCTIENOBAHUA, MOTYT SABJIATHCA OCHOBOM [UT4 XapaKTepHu-
CTUKM COCTaBa U CBOWCTB I1aCTOBbIX Q)H}OMJIOB T10 33JIEXH B LICJIOM.

MeToznb! onpeeieHUs TapaMeTPOB ¥ XapaKTEPUCTHK IJ1aCTa U HACBIILAIOIINX €T0 (DIIOUIOB
[IOPA3AEC/IAIOTCS Ha IBE TPYTIIbIL:

- nepBas rpynna (IIpsiMble METOIbI) HAMpPaBIcHa Ha M3y4eHHE HENOCPEACTBEHHO 00pa3iioB
TIOpOZbl U T0JIy4aeMOIA U3 CKBAXMHBI MPoAyKUUU. K 3TUM MeTonaM OTHOCATCS 1abopaTopHOoe U3-
YYEHHUE CBOMCTB KEpHA U (PM3MKO-XMMHUYECKHMX CBOMCTB ILIaCTOBBIX (monnoB. B coctaBe npsiMbix
METOIOB BCIIOMOTATEIbHBIMU SABJISIIOTCSI KABEPHOMETPHSI, Fa30Bblii KApOTaxX, U3yYeHHE NOIy4aeMo-
ro Npy OypeHMH Lu1aMa U3 MPOAYKTUBHOIO pa3pesa;

- BTOpasi rpyina (KOCBEHHbIE METOAbI) HATIpaB/IeHa Ha u3yyeHHe (U3MYECKHX CBOUCTB -
cTa M I1acTOBBIX (JIIOUIOB MyTeM YCTAHOBICHMS CBSI3M 3TUX CBOWCTB C JPYTMMH IapaMeTpamHu,
onpenelsieMbiMH reoU3nIeCKUMU 1 Ta30TMAPOAMHAMUYECKUMHU METOOAMM.

KOMIIEKCHOE UCTIONB30BAHME MPSIMBIX ¥ KOCBEHHBIX METOIOB [O3BOJISIET [IOBLICUTD HAIEXK-
HOCTb Y JOCTOBEPHOCTD OIpe/Ie/IEHUs] TapaMeTPOB, HEOOXOAUMBIX:

- [IpY TIOfICYETE 3aI1acoB;

- MOJEJIMPOBAHUM;

- IIPOEKTUPOBAHUU Pa3paboOTKH;

- 00YCTPOICTBE MECTOPOXKIEHHUS (3aJIEKH);

- KOHTpOJIE U peTYIMPOBAHNH pa3paboTKu;

- ONIEpaTMBHOM YNPABJIEHHUU pPEXUMAMM OKCIUTyaTalMM CKBAXHMH (TEXHOJIOTHYECKUM

PEXUM).

5.4 Knaccudukanus 1 nepuoAHYHOCTb HCCIIEAOBAHHIA CKBAXKHH

Kuitaccudbukalms uccaefoBaHmii CKBaXUH ONPEAENSITCS Ha3HAYEHUEM 3TUX UCCIICNIOBAHHMI 1
3aBUCHT OT IOCTaBIEHHBIX 3a1a4. Ha pa3HbIX 3Tanax ocBOSHHSI MECTOPOXACHHUS (pa3BelKa, ONbITHO-
MPOMBIIILIEHHAs IKCILAyaTalys, POMbIIILTEHHAst pa3paboTKa, 3aBepluaollas CTaaus paspaboTKu)
TpeGOBaHUs, NPEABSABISIEMbIE K 3TUM UCCJIENOBAHMSAM, pasIuyHbl. MccaenoBaHus CKBaXWH IO/~
pas3nessiioTcs:

- Ha NMCPBUYHBIC,
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- TEKYILHE;

- Cre€UMaJIbHBIE.

IlepBryHbIE MCCIENOBAHUS TIPOBOASTCS BO BCEX PA3BEAOYHBIX U SKCIUTYaTALIMOHHBIX CKBA-
KUHax.

[IpuMmeyaHue — IDTU KUCCIEOOBAHUS SBASIOTCS OCHOBHBIMH M OOSI3aTENBbHBLIMU U MPOBOASITCS B
NOJTHOM 00BbeMe.

B pa3sBeo4HbIX, a B HEKOTOPBIX CITyYasiX U B OKCIUTYaTalMOHHbBIX CKBaXUHAX, NEPBUYHbIE
MCCIEN0BaHNS NIPOBOASATCS MOMHTEPBAILHO U YCTAHOBIEHUSI MIPOAYKTUBHBIX XapaKTEPUCTUK 10
paspesy. [Ipu nepBUYHBIX HCCIENOBAHMSIX CKBAXUH U3MEPSIOTCS M ONIPEAEIAIOTCS] CTATHYECKOE 1aB-
JICHHE Ha yCThbe; TIACTOBOE HaBJIEHHE (PACUETHBIM MYTEM MO YCTHEBBIM U3MEPEHHUSM CTATUIECKOTO
AaBJIEHUs WM MPSAMBIM U3MEPEHUEM IJIYOUHHBIM MAaHOMETPOM); 3a00iHOE JaBIeHHE Ha peXUMax
MCCIIE0BaHUSI (PACUETHBIM MYTEM T10 YCThEBBIM U3MEPEHUSIM [ABIEHUSA MITH MIPSIMBIM U3MEpEHHEM
IJIyOMHHBIM MAHOMETPOM); IEOUT CKBAXUHBI (PACYETHBIM [TYTEM 10 JAHHBIM AUa(GParMEHHOTO 13-
meputest Kputuueckoro tedeHust (IMKT) mim nuddepeHUMaTbHOTO MAHOMETPA); XapaKTep H3Me-
HEHHs JaBJIeHUH B Ipoliecce UX CTabMIM3ALUM Ha peXUMaxX UCCIIEJOBAHUS U BOCCTAHOBIEHUS TTO-
CJ1e 3aKPBITUSI CKBAXHHbI (PaCYETHBIM MYTEM I10 YCTHEBBIM U3MEPEHUSM MIIM MPSIMBIM U3MEpPEHUEM
TJyOMHHBIM MAaHOMETPOM); TEMIIEPATYpa ra3a Ha 3a60e 1 yCThe Ha peXXHMMAaX UCCIICIOBAHUS, & TAKXKE
XapakTep €€ CTabMIM3aMi U BOCCTAHOBJIEHHUST; KOJTMYECTBO BHIHOCUMOI M3 CKBAKUHbI BOIBI U Me-
XaHUYECKUX PUMECEH Ha peXXuMax UCCIEN0BaHUS; GU3UKO-XUMHUYECKUE CBOICTBA YIJIEBOLOPOIOB
Y BOJHI 110 IpobaM, 0TOOpaHHBIM Ha peKUMax UCCeIoBaHus.

Texyuiune uccienoBaHus NNpOBOAATCS B IpoLiecce Pa3pabOTKN MECTOPOKIEHHUS (3aIEXH, IKC-
TLTyaTaLlHOHHOTO 0OBEKTa) B 10OBIBAIOLIMX CKBaXWHAX, TIOC/IE BBOJIA B IPOMBIIILIEHHYIO pa3paboTKy,
TIOZICYETA 3aMacoB ra3a, U3y4eHMs NPOAYKTUBHOM XapaKTepUCTUKY B LIEJIOM IO TUTOLHAAN MECTOPOX-
AeHus. [List IpoBeAeHMS UCCIIENOBAHMIA CKBAXHUHBI ¢ OJIM3KUMM MapaMeTpaMU MOTYT GbITh 00be-
AVHEHBI B IPYMbl. B 06s3aTe1bHOM nopsiake MPOBOASTCS MCC/IENOBAHMS A0 U TIOCIIE MPOBEACHHSI
B CKBaXHWHe paboT 1o MHTEHCU(PHKALIUY TIPUTOKA Ia3a WM KalMTaJIbHOTO peMOHTA. 10 Ta30KOH-
JEHCATHBIM MECTOPOXICHUSIM TEKYIUME UCCIENOBAHUS TIPOBOISATCS A/ KOHTPOJIA 3a U3MEHEHHEM
ra30KOHAEHCATHOM XapaKTEePUCTHKHU.

CrieunanbHble MCCIENOBAHUS TPOBOISTCS B NPOLIECCE TIPOMBILUIEHHOI pa3paboTK MeCTO-
POXIEHUS C y4eTOM ee 0cobeHHOocTeM. K crelanbHbIM HCCeT0BAHMAM OTHOCATCS PAGOTHI IO KOH-
TPOJIIO 32 MOJOXEHNEM M IMHAMUKON KOHTAKTOB ra3 — BONA B BLIOPAHHBIX IS 3TOM LEJU CKBAXH -
HaX, U3y4eHHE CTCNIEHU NPEHUPOBAHUS TUIACTOB U BO3MOXHOCTU NepeToka (hJIIOUA0B MO TUIOMANM
U paspesy, UCCIIENOBAHUS BIHSAHUA HA IPOU3BOAUTEILHOCTD CKBaXXUH TJIACTOBOM M KOHACHCALIMOH -

HOI BOIIbI, @ TAKXKE paspylIeHUs1 NpU3a00iHHOI 30HBI M 06PA30BaHU MMECYAHBIX NIPOBOK, N3YUEHHE
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CTENEHU KOPPO3UM CKBAXHHHOTO 000PYIOBAHUSA TIPU PA3TMYHBIX TEXHOJIOTUYECKUX PEXUMaX pa-
GOTBI CKBaXkKMH, OLEHKA Pe3y/ILTaTOB PaboT M0 YKPETLICHUIO PU3a00iHOM 30HbI, JOTIONIHUTEIbHON
nepgopaunu.

[TepuoanyHOCTh MCCACAOBAHMI CKBaXWH YCTAHABJIMBACTCS B COOTBETCTBUM C NPOCKTHBIM
JOKYMEHTOM 110 pa3paboTke. [Tpy 060cHOBaHMHM NIEPUOAUYHOCTH YUUTBIBAIOTCS BEIMYMHA 3aI1aCOB
rasa, reoJIorMueckue ocoGEHHOCTH M XapaKTEePUCTHKA IKCIUTYyaTallMOHHOro 00beKTa, ypOBHU TOAO-
BOM 10OBLIYM M TEMIIBI OTOOpPA rasa.

[epuoanuHocTh Tekylnx KU ornpenensieTcst ¢ yueToM OXMAaEMOrO U3MEHCHUS CBOMCTB
KOHIeHCAaTa, KOTOPOe MOXHO 3a(MKCUPOBAaTh CTAHIAPTHBIMU METOAaMU C NPUMEHEHUEM CEepHii-
HOTO 00OpPYIOBaAHUS.

Mpumeuanue— Jns KpynHbix 3anexeil texywne KW crneayer NMpoBOAMTH C HMHTEPBAJIOM
B OIIMH TO/L.

[1eproaAMYHOCTb UCC/IEIOBAHMUI TOIKHA 00ecrieYMBaTh CUCTEMATUYECKUNA KOHTPOIIb B NPO-
lilecce pa3paGoTKM 3a pacrnpeaeeHUeM TIACTOBOTO TaB/eHHs! 110 TUIOILAAN U paspesy. PekoMeHny-
eTCs MCTOJb30BaTh JI0OYI0 HE3AIIAHUPOBAHHYIO OCTAHOBKY CKBaXMHBI IJIS1 CHSITHSI KPUBBIX BOC-

CTaHOBJICHUS AABJICHUHN U U3MEPECHUA CTATUYCCKOTO AJaBJICHU .

6 CpoiicTBa H OCHOBHbIE TapaMETPbI IPHPOJIHOIO ra3a
M ra30KOHACHCATHBIX cMece

Hpnpomu)le rOpIOYUE ra3bl NpeacCTaBiIstioT c000ll MHOTOKOMIIOHEHTHbBIE CUCTEMBI, COCTOSI-

mue:

- M3 yIJIeBOAOPOI0B TOMOJIOTUYECKOTO psAlla METAHa,

- apoOMaTHYECKUX U HAPTEHOBBIX YIIIEBOAOPOIOB;

- HEYyIJIEBOAOPOIHBIX KOMIIOHEHTOB (a30Ta, IByOKHCH YIJIepoaa, CepoBOAOpOIa, MEepKariTa-
HOB);

- MHEPTHBIX ra30B (aproHa, reivsi, KpMITOHA, KCEHOHA) U, B PEIKMX CTyvyasiX, PTYTH.

Mertan (CHy), stan (C,Hs), mponan (C;Hy), 6ytanbl (HopmanbHelil 6yTan n-C4H o 1 n300y-
tan i-C4H o) MU CTAHAAPTHBIX YCIIOBUAX MPEACTABISIIOT co0oit ra3. Haunnas ¢ nenrana (CsHiy) u
BBILLIE YIJIEBOAOPOIBI ITPU CTAHAAPTHBIX YCIOBUAX HAXOMATCS B XKUJIKOM COCTOSTHUH.

Mpumeuanue — B ra3onpoMbic/i0BOl NMPAKTUKE A0 CUX TIOP UMEIOT OTPAHUYEHHOE XOXKIEHNE BHE-
CUCTEMHBIE eIMHUIIBI U3MEPEHUS PUMKO-XMMUUECKUX BETUYHMH. B npmioxennn b HaCTOAIIMX peKOMEHAa-
1M NpUBELEHbL TAOIMLBI NepecyeTa MeXAY eAMHULIaMHU cucTeMbl CH M pas/IMyHbIX APYTHX CHCTEM.
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6.1 Cocras 4 OCHOBHBIE CBOCTBA KOMIIOHEHTOB IPHPOJHOTO IA3a

6.1.1 CocTaB npupoaHoro rasza

CocTaB IPUPOAHOTO ra3a XapakTepU3yeTcs CoAep>KaHHEM B HEM OTAEIbHbIX KOMITOHEHTOB.

OCHOBHBIM KOMITOHEHTOM SIBJISIETCSI METAH, ET0 COAEPKAHME B FA30BbIX M [A30KOHICHCATHBIX
MECTOPOXIEHUSIX 10XOAMT 110 98 % — 99 %. B muacToBOM rase conepxaHue METAHA U €rO FTOMOJIOIOB—
NpPENEIbHBIX YIJIEBOAOPOI0B HOPMAJIBHOIO Psiia U U30MEPOB — OOBIUHO COCTABIISIET Oostee 85 %.

B cocrase 106b1BaeMOro raza MOryT MPUCYTCTBOBATh U BBOAMMbIE B [IOTOK ra3a METAHOJI, CO-
JISTHAst KUCJIOTA.

OcHOBHBIE CBOIICTBA KOMIOHEHTOB IIPUPOAHOTO ra3a NpuBeaeHbl B Tabnule 6. 1.

Ta6nnua 6.1 — OCHOBHBIE CBOICTBA KOMITIOHEHTOB TPUPOTHOIO I43a U HEKOTOPBIX FA30B

5 Mpenen
[T10THOCTD MPH aTMOC- = = | B3pbIBae-
= 2 = ¢hepHOM JaBIEHUU Kﬁ;T;I;:TCKSe &< |moctu, %,
e = S 3 £ 45| (0,10132 MITa), kr/m3 p p T2 |BcMecnc
5 2 § %é 2 [g, E, S & |Bosayxom

2 22 | 2% |5:8 | 2 <z

= 0o, [ " = = 2 o = < . < )
g 28- f':..) < 8 g o e N = § 8— T & o & I = =
v > S8 | EFE| x| = | SEE2E| E zs| S8 | 5| 2
=g | o S| BQ | 35235 | 8x | & = > 5
S B | kxGEX| 2 ==| 28| 2| &
~ ~ | 2858 3 g z = T =X

ezl & =&

KOMIOHEHTBI TIPUPOIHOro rasa

Meran CH, | 16,04 | 0,554 |0,717 0,668 416 190,6 | 4,695 | 111,9 | 5,0 | 15,0
Dran C,Hs | 30,07 | 1,038 | 1,356 1,263 546 305,4 | 4,976 | 184,6 | 2,9 | 13,0
TMponau CHy | 44,09 | 1,522 [2,010] 1,872 585 369,8 | 4,333 ] 230,9 | 2,1 | 9.5
?y?r‘;’:{‘a“"““ﬁ n-CqHyo | 58,12 | 2,006 | 2,668 | 2,486 582 408,1 | 3,871 263,1 | 1,8 | 8.4
W306yTan i-CqHyo | 58,12 | 2,006 |2,703] 2.518 600 4252 3,719 272,7 | 1.8 | 8.4
Hopmanshbiit || oy | 79 |5 2,491 | 3,457 3,221 625 469.7 | 3,435| 301,0 | 1.4 | 8.3

TIEHTaH
H3oneHran i-CsHy, | 72,15 | 2,491 {3,457 3,221 637 460,4 | 3,448 | 3093 | 1,4 | 8,3

iﬁgg‘:“"“"‘ﬁ n-CeHyy | 86,18 | 2,975 | 3,845 3,583 664 5074 | 3,072 | 3419 | 1,2 | 7,7
gﬁgz‘sﬂb“““ n-CiHye | 100,20 | 3,459 4,459 | 4,155 | 685 | 5402 [2,790| 3716 | 1,0 | 7,0
?K"T‘;ﬁam’“““ n-CsHys | 114,22 | 3,943 | 5,030 | 4,687 704 568,8 12,535 3989 | - | -
A30T N, 28,02 | 0,967 | 1,250 1,165 - 126,3 3,465| 774 | - | -
Bonopon H, 2,02 | 0,069 | 0,090 0,084 - 33,3 [1,325] 20,0 [74.2] -
Tenuii He 4,00 | 0,138 | 0,178 ] 0,166 - 52 10,234] 43 -] -
AproH Ar 39,95 | 1,379 | 1,784 | 1,662 - 150,7 | 4,959 | 875 | - | -
Ceposomopon | H,S | 34,08 | 1,176 | 1,539 1,434 - 373,6 | 9,185 | 211.4 [455] -
JIBYOKHCb CO, | 44,01 | 1,519 | 1,977 1,842 - 304,2 | 7,527 | 1947 | - | -
yriepona

BoasiHoii nap H,0 18,02 0,768 | 0,750 - - - 100,0 - -
PryTs Hg | 200,59 13,595] 13,546 - - - - -] -
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Oxonuanue mabauyst 6.1

=X | [lpenen
[JI0THOCTb MPU ATMOC- E = | B3pbiBae-
= 2 = (epHOM DaBICHUHU KI?;I T;h;{eef Kbplle & E |moctH, %,
e S 3 E ... (0,10132 MITa), kr/m? P p 2 |Bcmecuc
5 x2 | 22 | 2585 = £ | Bosnyxom
S 2 5T | 223 2 3
= =g} > v = e =) [~ - =
o Z¥ L SESQ ss=| & . g5
s =) 5o g8 N ¥ | sEaz| 2 o g2z | = | =
v, i g 3] I = g [ag [se) e E La E‘ =« o = =
N 5 ] = S~ = o %2 E < T = S T T
= S o (SN o ‘é( ) 5 = A, ) = % %
Sn ) Fu | k5% B 2= | 22 | 5| &
~ ~| a8 5_8 = s z3 T @
c| & [
BeliecTBa, He BXOISILLME B COCTaB MIACTOBOrO rasa
Bosnyx 28,96 1 1,293 | 1,205 - 132,4 (13,240] 78,8 - -
Kucnopon 0, 32,00 1,105 | 1,429 1,331 - 154,8 | 5,180 | 90,2 - -
gc‘)‘ﬂ‘;c" yrie- 1 co | 28,00 | 0,967 | 1,250 1,165 - 132,9 | 3,568 | 81,7 |74.2| -

CoCTaBbl Ta30B HEKOTOPBIX MecTopoxaeHuit Poccuiickoit denepauny NpuBeIcHbl B Tad-

nutie 6.2.

Ta6auua 6.2 — Cocrassl ra3os, 00. %

MecTopoxaeHne
KoMmrnoneHT 3anonsipHoe | Ypeuroiickoe | Byktbuib- |OpeHOypr-|KO6ueii-| YpeHroiickoe AcTtpa-
(cenoMaH) | (ceHOMaH) CKOE CKOE Hoe |(HeokoM, BY4)| xanckoe
MeTtan (CHy) 98,61 98,65 74,80 84,00 79,47 82,27 50,93
9ran (C;Hy) 0,07 0,5 8,70 5,00 9,06 6,56 2,27
IMponan (C3;Hjg) 0,02 Cnenpt 3,90 1,60 443 3,24 1,21
Byran (C4H,() 0,01 - 1,80 0,70 1,64 1,49 1,29
[leHTaH + BbiC-
e (CsH oy 0,01 - 6,40 1,80 4,38 5,62 441
Asyokucs yrie- 0,18 0,05 0,10 |05-1,70 | 0,54 0,50 13,53
poza (CO,)
CepoBoaopon,
- - - 1,3-5,00 - - 26,0
(st) ’3 k] ’ 9
Azot (N3) 1,10 0,8 4,30 3,5-4,90 0,48 0,32 0,27

KOMTOHEHTHBIIi COCTAB SIBJSIETCS. OCHOBOH /IS PaCYETHOTO OTpeae/IeHHs OCHOBHBIX HU3HU-
YeCKHMX CBOWCTB MTPHUPOIHOTO Ia3a, HEOOXOMUMbIX MPH 06pabOTKe Pe3yIBTaTOB UCC/IeJOBaHUI CKBa-
xuH. Jjisi MCTIOb30BaHUS B pacyeTax MpH UCCIeJOBAHUAX CKBaXUH YMC/IO KOMITIOHEHTOB OTPaHMU -
YMBAETCS OCHOBHBIMU: METaH, 3TaH, MpPOIaH, HOPMaIbHBIM U U300yTaH, CEPOBOAOPOA, 1BYOKUCH
yIJepoaa, a3oT. YIJIEBOIOPOIbl METAHOBOTO psifia, HAuMHas C MEHTaHa U ero W30MepoB, OOBIYHO
0OBeIMHAIOT B IpyIy, obo3HauaeMyto CsHiz+,. CepoBonopox 1 ABYOKUCH YI€poda OTHOCATCS K

KUCJIbIM KOMITOHCHTAaM.
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ConepxaHue OTAeIbHBIX KOMIIOHEHTOB BbIPAXAETCS B MOJBHbIX (00BEMHBIX) UJIM MACCOBbIX
ZOJISIX TMOO TIpoLeHTax. [lepecueT U3 0GBEMHBIX B MACCOBBIE IOM U OOPATHO MPOBOIMTCA MO dop-

MyJIaMm:
& = (i M)/ Z(x My); xi = (g/ M)/ %(g/ M), (6.1)

rac X;j — MONbHAA 104 i-TO KOMITOHEHTA,
& — MaccoBas 104 i-ro KOMITOHEHTA;

M; — MonekyngpHas Macca i-ro KOMIOHEHTa.

Ilpumep — Ilepecem cocmasa 2asza (mabauya 6.3).

Tabauuya 6.3 — Ilepecuem cocmaea 2aza

Hcxoouwie dannwie Ilep ecuergozzuaccoeue Iepecuem ¢ o6semnbie doau
Moanexyasapuaa Ob6semnoe
Komnonenm Macca M, codeprcanue, X' M; & &/M, X;
K2/KMo1b %

Meman 16,04 98,610 15,817 0,9735 0,060693 0,9861
Iman 30,07 0,070 0,021 0,0013 0,000043 0,0007
Ilponan 44,09 0,020 0,009 0,0005 0,000012 0,0002
Byman 58,12 0,010 0,006 0,0004 0,000006 0,0001
Ilenman 72,15 0,010 0,007 0,0004 0,000006 0,0001
1{{)"‘5‘"‘1”‘""’ yene- 44,01 0,180 0,079 0,0049 0,000111 0,0018
Cepoeodopod 34,08 - 0 0 0 0
Azom 28,02 1,100 0,308 0,0190 0,000677 0,0110
Hmozo 100 16,247 1,0000 0,061548 1,0000

YrieBonopoaHble KOMITOHEHTHI ¢ MOJIEKYJIIPHOI Maccoii 6ojee 72 KI/KMOJIb (Ha4YMHas C
TIEHTaHa) COCTaBJISIOT OCHOBHYIO YaCTh KOHAEHCATA a30BOr0 HECTAOMIBHOTO (KI'H) — xuakoctu,
BBIIE/IAIOLIEHCS U3 ITACTOBOTO ra3a NMPH CHUXECHUHU JAaBIEHUS U/UIK TEMIIEPATYPSI.

IpynnoBoit yrieBorOpOAHBIA COCTAB — 3TO COmepPXaHHE OCHOBHBIX KIaCCOB yII€BOOOPO-
I0B — METAHOBBIX, HAPTEHOBBIX U 2QPOMATHYECKHX, 4 TAKKE CMOJIUCTBIX COENMHEHHUIA.

O611e GopMyITHI KITACCOB YT/IEBONIOPO/IOB:

- METaHOBbIE (METaH, 3TaH, MPOMaH, HOPMAJIbHBII U N306yTaH U ap.) — CiHopio, n2 1;

- HaTeHOBbIE (UMKJIONEHTAH, LMKIIOrekcaH U ap.) — C,Ha,, n> 5;

- apoMatuyeckue (6eHson, Toayon u ap.) — C Hj,, n2 6.

Onpenenenne coaepKaHus OTAENbHBIX KOMIIOHEHTOB, TPYIIIIOBOTO YIIAEBOAOPOIHOIO COCTA-
Ba MPOBOIMTCA PA3TMYHBIMM METONAMU NPH 1abOPaTOPHBIX UCCIEAOBAaHUAX NPo6 ra3a U KOHACH-

cara (pasnen 9).
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6.1.2 Kputnueckue M MpyBeACHHBIE MapaMeTPbl MPUPOAHOTO Ia3a v €T0 KOMIIOHEHTOB

XapaKTepuUCTUKON MPUPOIHOIO Ta3a KaK ra3oKOHACHCATHON CUCTEMbl ABJIAETCS KpUTHIC-
CKOE COCTOSIHUE — TPEe/ICIbHOE COCTOSIHME PABHOBECHS IBYX(Ha3HBIX CUCTEM (Ta3, KOHAEHCAT), B KO-
TOPOM 06e cocyliecTByloLine $Ha3bl CTAHOBATCS TOXAECTBEHHBIMM MO CBOMM CBOKHCTBAM, rpaHuIa
pasznena ¢a3 orcyTcTByeT. [lapameTpsl rasa (napjeHue, TeMIepaTypa, MIOTHOCTD 1 Jpyrue), cooT-
BETCTBYIOILIME KPUTMYIECKOMY COCTOSIHUIO, Ha3bIBAIOTCHA KPUTUYECKMMU M LIMPOKO HUCIMONB3YIOTCS
1Sl pacueTOB CBOMCTB MPUPOIHOTO ra3a Wiu OTACIbHBIX €10 KOMITOHEHTOB.

OnpefeneHNe KPUTHYECKMX [ApaMETPOB MPUPOMHOTO rasa (KPUTHMYECKMX NaBJIECHUA Py,
Temnepatypbl Typ, KO3Gh@ULHEHTa CBEPXCKUMAEMOCTH Zp) TMPOBOLUTCA IKCIEPUMCHTANBHO Ha
ycranoBkax PVT. Eciin akcnepuMeHTanbHOE ONpeie/ieHe KPUTHIECKUX IapaMeTpoB He MPOBOAM-
JI0Ch, MCTIONB3YIOTCS Pa3in4YHbIe COCOOB! OLIEHKM MCEBIOKPUTUUECKHX MTapaMETPOB, ITPEXKIIE BCETO
IICEBIOKPUTUYECKHUX JaBeHUs Py, M TEeMIIEpaTypbl Ty yp.

[pu peleHUy 3ana4, He TPEOYIOLLNX BLICOKOH TOYHOCTH, MCEBIOKPUTUYECKHUE MAPAMETPbI

MOTYT ObITb OLICHEHBI 110 (hPopMyJiam:

Py =4,903 —0,0169-M,

6.2
o= 125+4316'M, (6-2)

rae P, «p — TICEBIOKPUTHYECKOE [IABIEHUE, MTIla;
Thxp — NCEBIOKPUTHYECKAS TEMIIEPATY DA, K;

M — MosieKy/IspHast Macca TIPUPOIHOTO Ta3a, KI/KMOJIb.

Ipumep — Jlaa 2aza, umerouse2o cpeoniorw moaekyaapuyio maccy 24,5 K2/KMO04b, 3HAYEHUS NCEE-

dokpumuueckux napamempog cocmagam coomeemcmeenno Py, = 4,49MHau T, =231 K.

[peaBapuTebHas OLEHKA MCEBIOKPUTHUECKUX NaBleHust Py M TEMIMEPATYPbI T, xp NpU
W3BECTHOI OTHOCHUTEJILHOM IJIOTHOCTH Ia3a M HEM3BECTHOM €TO COCTaBE MOXET ObITh BBIMTOJHEHA
rpaduuecKuM cocoboM (PUCYHOK 6.1).

Ha npakTHKe [pu M3BECTHOM KOMITOHEHTHOM COCTaBe MCEBIOKPUTUYECKNE MAapaMETPbl MPHU-
pOMIHOTO rasa (JaBjieHUe, TeMIEepaTypa U T.J.) PACCUMTBIBAIOTCA UCXOMS U3 3HAYEHUI KPUTUUECKUX

[apaMeTPOB OTHENbHBIX KOMIIOHEHTOB N0 (hOpMYJIaM:

Pl'l.Kp = in'Pxp.i;
Tn.xp :zxi' TKp‘ia

(6.3)

rae X; — MOJIbHAs J0J15 /-TO KOMIIOHEHTA B rase;
Pepis Typi — KpuTHYECKHE NaBneHre, MITa, u Temnepatypa, K, i-ro KOMITOHEHTa B CMECH (Ta-

oamua 6.1).
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Ilpumep — Pacuem nceedoxpumuneckux napamempog (mabauya 6. 4).

A/

pid

Ky
290 4,7
2701 46
2504 45
2304 44
2101 4,3 7
1904 4215
1704 41
0,5 0,6

0,7

0,8

0,9

Lo 1,1 1,2

1,3 14

1,5

PucyHok 6.1 — 3aBUCHMOCTH NCEBIOKPUTUYECKUX AaBICHUS (xpuBble | 4 2) U TeMmiepaTyphl

(KpuBbIe 3 1 4) OT OTHOCHTENILHOM TUIOTHOCTH («CYXOif» Ta3 — KpuBble | U 3; razokoHaeHcaTHas

CMeCh — KpUBBIE 2 1 4)

Tab6auya 6.4 — Ipumep pacuema nceedoxpumunecrux dasrenus u memnepamypot

P I'aznpom 086-2010

Codepcanue, Kpumuuecrkue napamempo: 1Icesdoxpumuneckue napamempot

Komnonenm | " vz doasn, % P.,, MITa T, K Py, MiTa T K
CH, 74,1 4,695 190,55 3,479 141,2
GH; 7,48 4,976 306,43 0,372 22,9
GHg 3,37 4,333 369,82 0,146 12,5
i-CyHyy 0,76 3,719 408,13 0,028 3,1
n-CiHy 1,68 3,871 425,16 0,065 7,1
i-GsHy, 0,57 3,448 460,39 0,020 2,6
n-CsHy, 0,32 3,435 469,65 0,011 L5
CeHiy 0,63 3,072 507,35 0,019 3,2
N, 6,09 3,465 126,26 0,211 77
S 2,00 9,185 373,60 0,184 7,5
co, 3,00 7,527 304,20 0,226 9,1

X 100 4,761 218,4

N7t 3amay, TpeOyOIIMX NOBBILIEHHOH TOYHOCTH, TIPUMEHSIIOTCS (OPMYJTbI, IPUBOAUMbIE B

yacTH 1 MHCTpyK1mu, Un peanusyloLye ux KOMIbIOTEPHBIC TIPOrPAMMBI.

OTHOLIEHUS COOTBCTCTBYIOIUX IMApAMETPOB K WX KPHUTUYECKHUM 3HAUYEHMSIM Ha3bIBAIOTCS

NPUBEACHHBIMU [1apaMETPaMU U ONPEAEISIOTCS 110 (GOPMYIaM:

Puop =P/ Py,
Top= T/ T

(6.4)
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Ipumep — Jlas npusedennozo eviue (mabauua 6.4) cocmaga npu naacmossix yCaoGUuax — daeae-

nuu 25 MlIla u memnepamype 323 K, npusedennbie napamempbst cocmagam:
Py =525u Ty = 1,48.

6.1.3 CBoiicTBa HearpeCCMBHBIX KOMIIOHEHTOB MPUPOJHOTO rasa

MeTaH — HaCHIILEHHBI/ YIJ1eBONOPO, 6eCLBETHBII roploynii ra3 0e3 3anaxa; TeMneparypa
KUneHus — MuHyc 164,5 °C; Temnepatypa ruiaBieHus — MUHyc 182,5 °C; mIOTHOCTB [0 OTHONIE-
HMIO K Bo3nyXy — 0,554 (npu temneparype 20 °C); ropuT nouT 0eCLBETHBIM ILIAMEHEM, TCIIJI0TA
cropanus — 50,08 MIx/kr (11954 kKa/Kr). 370 OCHOBHOH KOMIIOHEHT MPUPOLHBIX (77 % — 99 %
110 06BeMY), NonyTHHIX HedTsaHbIX (31 % — 90 %) 1 pyaHuuHOTO rasos (34 % — 40 %). C BO31yXOM
MeTaH 06pa3syeT B3pbIBOONAacHbIe cMecH. ITpu conepXaHuy B BO3AYyXe 10 5 % — 6% ropuT OKOJIO
MCTOYHMKA TeMa (Temmneparypa BocnnameHenus 650 °C — 750 °C), o1 5 % — 6 % 10 14 % — 16 %
B3pbIBaETCs, CBbIILE 16 % MOXET ropeTh IpU IIPUTOKE KUCIOPOA U3BHE, CHUKCHHUE TIPH STOM €Io
KOHUEHTPAIlM¥ MOXET PMBECTU K B3pbIBY. KpoMe TOro, 3HaunTE1bHOE YBEANYEHUE KOHLIEHTPA-
LIMX METaHa B BO3IYXE ObIBACT MPUYMHOMN yAYIlbS.

DTaH — HACBIILEHHBI YIJeBoIopo; GeCclBETHBII roproynit ta3, 0e3 3amaxa; TeMIeparypa
nnasaeHus — MuHyc 183,27 °C; Temneparypa kuneHusi — MuHyc 88,63 °C; npenessl B3pblBOOTIACHBIX
KOHLEHTpaLuii ¢ Bo3nyxoM 3 % —12 % (1o o6bemy).

TTponaH — HAaCHILLEHHBIH YIIEBOAOPOI; GeCLBETHBIN TOPIOYMIA ra3, be3 3amaxa; TeMreparypa
TiaBsieHus — MuHyc 87,7 °C, Temreparypa KuneHusi — muHyc 42,1 °C; npenesisl B3pblBa€MOCTH B
cMecH ¢ BoznyxoM 2,1 % — 9,5 % (1o o6beMy).

A30T — XUMMYECKUI 2JeMeHT V TPYMNMbl IepUOAYecKoil cucTeMbl MeHe1eeBa, aTOMHas
Mmacca — 14,0067; 6ecLiBeTHBIA MHEPTHBIH a3, HE UMEIOLLMK 3araxa v BKyca.

Tenuit — xumudeckuii anemedT VIII rpynmnel nepuoandeckoi cucrembl MeHzeneesa, OTHO-
CHUTCSI K MHEPTHBIM ra3aM; aToMHasi Macca — 4,0026; ra3 6e3 1iBeta v 3anaxa.

CBOICTBa CONEPXKAILUMXCS B TMPUPOJXHOM ra3e BPEOHBIX W arpeCCHBHBIX KOMITOHEHTOB

(BEWIECTB) M3araloTcsa HUXe, B pasmesne 11 (. 11.2).

6.2 Du3znyecKne CBOMCTBA ra3a

Huixe MpUBOIATCA OCHOBHBIE CBOMCTBA M KOJMYECTBEHHBIE XapaKTEPUCTHKH ra3a, UCTIONb-
3yeMble TIPH TUIAHUPOBAHUM U 06PaGOTKe PE3yNILTAaTOB UCCIIENOBAHNI CKBaXMH. B OTIE/bHbIX CIy-
yasix NpH IpeIBapUTENbHON OLEHKe YCTIOBUI B IUTaCTe M CKBaXHHE NMPOBOLAT OLEHKY TEILIOBBIX
CBOIACTB raza, (a30BOro MoBeAeHUsl ra30KOHIEHCATHON CMECH, CBOWCTB BOIbl M TEXHOJIOTMYECKUX
KUIKOCTEN. DTH XapaKTePUCTUKH M CMOCOObI MX ONpele/IeH!s] NPUBE/IEHbI B METOANYECKOH YacTy

HMHcTpyKLIMH.
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6.2.1 [T1oTHOCTH
[lnoTHOCTL rasa — du3MyecKasi BeMuMHa, ONpeensieMas ero Maccoil B eAMHUIE 00beMa.
Jl15 M3MepeHns MIIOTHOCTH rasa MPUMEHSIIOT TUIOTHOMEPHI, TMKHOMETPSI, TMIPOCTATUYECKOE B3Be-

mmBanue no [OCT 22524.

I110THOCTB ra3a MNPy CTaHAAPTHBIX YCIOBUAX MOXET ObITh OTPeeeHa 10 dbopmyne

Per = M/ Ve, (6.5)
e Per — TUIOTHOCTB ra3a, Kr/m3;

M — MonexyJsipHasi Macca rasa, KI/KMOJb;

Voo — 0ObEM OIHOTO KWIOMOJSI rasa B CTaHAApPTHBIX YCJIOBHUSX (npyHUMaeTcst pas-
HbIM 24,04), M3 /KMOJIB.

3HaYeHust MOJIEKYJIIPHON MACChl OTAEIBLHBIX KOMTIOHEHTOB [PUBENEHBI BbIIE (cM. Tabau-
1y 6.1) ¥ s MPaKTUYECKHX LieeH IPH HCCIENOBAHMM CKBAXHUH MOTYT MCIIOJIb30BAThCS LIS pacye-
Ta IVIOTHOCTH OTAEIbHBIX KOMIIOHEHTOB 110 (hopMyiie (6.5).

HpI/I H3BCCTHOM COCTAaBEC ILJIOTHOCTD ra3a B CTAHIAPTHBIX YCIIOBUSAX Py PACCYUTBLIBAETCSH T10

dbopmyne

Per ZZPCT.i'xi; Peri = M/24a04a (66)

TIe  Peri — IUIOTHOCTD i-FO KOMITIOHEHTA rasa, Kr/m?;
X; — 00ObeMHas 10JIS1 i-r0 KOMHOHEHTA, JOJIH €. ;

M — MOJIEKYJIApHast Macca i-ro KOMIIOHEeHTA rasa, KI‘/KMO.Hb.

Ilpumep — Pacwem naommuocmu naacmoeozo 2asa, npueedennoii k cmandapmmuvim yecao8uam
(mabauua 6.5).

Tab6auuya 6.5 — Ilpumep pactema naomnocmu naacmoeozo 2aza

Komnonenm MOA;’;JCUEZI,MM og:g;ﬁzaszzl, Obtemnasn doas Haomnocgnb PiXiy K2/M>
K2/Kkmonb % X;, 0oau eo. Pis K2/M
Meman 16,04 82,27 0,8227 0,667 0,5487
Iman 30,07 6,56 0,0656 1,251 0,0821
Ilponan 44,09 3,24 0,0324 1,834 0,0594
Byman 58,12 1,49 0,0149 2,418 0,0360
Ilenman + evicuue 120 5,62 0,0562 4,992 0,2806
Jleyokucs yeaepooa 44,01 0,50 0,0050 1,831 0,0092
Ceposodopod 34,08 Omcymcmesyem | Omcymcmeyem L418 0,0000
Asom 28,02 0,32 0,0032 1,166 0,0037
Hmozo - 100 Lo - 1,0197
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[1I0THOCTb [A30B 3aBUCHUT OT COCTaBa, AaBJIeHUs, Temriepatypbl. [Tpy 3anaHHbIX naBaeHun P
u Temnepatype 7 mioTHOCTb p(P, T) pacCUUTBIBAETCA MCXOAS U3 U3BECTHOU MJIOTHOCTH MNPH CTaH-

JApTHBIX YCIOBUSIX 110 hopMyJie
p=paP T/(PrzT), (6.7)

rae Per — TUTOTHOCTD ra3a NMPHU CTaHAAPTHBIX YC10BUAX; KT/M3;

P.. — crannapTHoe (atmochepHoe) nanenue, MIla;

T.. — crangapTHasi TeMmrneparypa, K;

7 — K03 dULNEHT CBEPXCKMMAEMOCTH ra3a NPY 3aJaHHbIX IaBIeHUH P U TeMIepaType T.

PacyeT Mo KOMIMOHEHTHOMY COCTaBY He YUUTBHIBAET NIPUCYTCTBUE B IPUPOTHOM ra3e BOASAHbIX
napoB. OT/IM4Me MIOTHOCTH PACYETHOM OT MIOTHOCTU BIAXHOIO rasa OOBIYHO He MPEBbIIIACT 1 %.
J11s1 60Jiee TOYHOTO OIpeNeieHUs! TUIOTHOCTU B KOHKPETHBIX YCJIOBUSIX MOXHO UCIO/Ib30BATH CIIOCO-
Obl, TpUBeNEHHbIE B YacTH 11 HAacTOAIMX PEKOMEHAALIVH.

T110THOCTh ra30KOHAEHCATHOM CMECH Py B CTAHAAPTHBIX YCJIOBUSIX MPY HEU3BECTHOM KOM-

[TOHEHTHOM COCTaB€ MOXKHO OLICHUTL 110 d)OpMy.TIC

_ O O
pCM - Q{"a + QK H (68)

rie P — IUIOTHOCTh ra3a Cenapalmu, Kr/m?;
Py — TUIOTHOCTh KOHJIEHCATA [a30BOr0 CTAOUIBHOTO, KT/M?;
Q. — nedur rasa, M3/cyT;
Q. — IeOUT KOHIEHCaTa ra3oBOro crabuabHOTO, M3/CyT;

0L — KaXyIIHiicsl 0ObeMHbII K02 dUIMEHT KOHIEH aTa, ONpele/seMbli 1o Gpopmyine
o = 24,04-p,/ M, (6.9)
rme M, — MoJeKy/IspHas Macca KOHIeHcaTa, KI/KMOJb.

Ilpumep — Ilpu 3nauenuu niomuocmu KoHOeHcama 2a306020 cmalbuabHo20 740 Kke/mM* u ezo
Moaexyaapnoii macce 149 kz/kmoav kaxcyujuiica o6semubiil Kod3ppuuuenm Kondencama o. bydem pa-
een 119,2. Ecau npu uccredoganuu cCKeaxcunvl usmepen debum zaza cenapauuu — 200 muvic. M3/cym,
Kondencama 2a306020 cmabuibiozo — 60 M3/cym, uzgecmua niommocmo 2a3a cenapauyuu (npueeden-
naa k cmandapmuvim ycaogusm) — 0,723 ke/m3, naomuocms 006bi6aemol 2a30KOHOEHCAMHOU CMeCU 6

cmam)apmnbtx ycao8uAax oueHo4Ho cocmaesum

Peu = (0,723 -200-103 + 740-60)/(200 103 + 119,2 -60) = 0,912 Ke/M>.
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B npakTuke pacyeToB 4acTo MUCMOJb3yeTCsl OTHOCUTENbHAS TJIOTHOCTD ra3a Mo BO3IYXY Poris
PpaBHast OTHOIIEHUIO TIOTHOCTH ra3a P, MpU CTAHIAPTHBIX YCJOBUSX K MUIOTHOCTH BO3AYXA Pgosy TTPH

TCX XK€ YCITOBUSAX:

Porst = Pr/Prosa- (6.10)

I1py cTaHAAPTHBIX YCIOBUSIX [LIOTHOCTD BO3MYXA Pposy PaBHA 1,205 Kr/mM? (cM. Tabmuy 6.1).
YuuTbIBas TO, 4TO 06BEMBI Ia3a M BO3LYXa [P CTAHAAPTHBIX YCIOBHSIX PABHbI, OTHOCHTEb-

HYIO TUIOTHOCTb ra3a 1O BO3/AYXY MOXHO TAKXEe PAaCCUMTaTh Mo GopmyJie
Porn = M/28,96, (6.11)

rae M — MonexynsipHast Macca ra3a, KI/KMOJIb;

28,96 — MonekynsipHast Macca BO3IyXa, KI/KMOJTb.

6.2.2 CXuMaeMocCThb

CxMMaeMocCTb ra3a — CBOWCTBO rasza U3MeHATh O0BEM MO ASHCTBUEM NABJICHUS WIK npu
U3MEHEHWU TEMIIEPATYPHI.

JLnst XapakTepUCTUKM CXXUMAEMOCTH ra3a UCTIONb3YIOT KOIMMUIMEHT CBEPXCKUMAEMOCTH Z
(cxnMaeMocTH, z-akTop) rasa. DTo oTHOIUEHHE 00beMA ra3a V Mpu 3afaHHBIX 3HAYEHUSIX NaBIIC-
Hus1 Py temnieparyphl Tk 06bemy 9TOro rasa ¥, onpeneseHHOMY NPy MAEHTHYHbBIX TepMobapunye-
CKMX YCIOBUSAX IO 3aKOHaM uleajibHOro rasa. KoadduuueHr z xapakrepusyer oTKJIOHeHUe 06beMa
peAIBHOrO rasa ot 0obeMa UIeaabHOrO rasa.

C y4eToM z ypaBHEHHE COCTOSHUSI PEATTLHOTO IIPMPOIHOIO ra3a 3alyChiBAeTCs B BUJE:

PV=znRT, (6.12)
rae  P— naBnenue, Ia;

V — 06beM raza, m>;

n — KOJIMYECTBO ra3a, MOJb;

R — yHuBepcasbHas ra3oBast OCTOSIHHAs, BLIPaXaeT paboTy OZHOrO MOJIS rasa NpU Mo-
BBILICHMH CTO TEMIIEPATypbl Ha ONMH rpanyc u B cucteme CH umeet pasmepHocTs Ix/(kMoabK)
(8,314472 m?xr-c2-K-I"'monp™);

T — Temnepatypa rasa, K.

Besnunna koadduureHTa z 3aBUCHT OT coCTaBa rasa, AaBJieHUs, TeMrieparypol. s razos
KOHKDPETHBIX MECTOPOXACHNH HOBeAeHUE KOI(DDULIMEHTA Z MOXKET ObITh ONPENENEHO IKCTIEPHUMEH -
TajlbHO MYTEM NPOBEACHUsI TAOOPAaTOPHBIX UCCIENOBaHMI Ha ycTaHoBKax PVT. J171st pacueToB aaBiie-
HUi 1 1eOUTa ra3a NP UCCIENOBAHUSX CKBAXUH B 3TOM CJyuae MCTIONIb3YIOTCS alNpPOKCHMHPYIO-

1ue GopmyIiet, NIOTyYEHHBIE B PE3YJIbTaTe 06PaGOTKM IKCNIEPMMEHTOB Ha YCTaHOBKe PVT,
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[Ipy OTCYTCTBUM 3KCMEPUMEHTATBHBIX JaHHBIX BEJIMYMHA Z MOXET ObITb OMpPEIE/ICHa rpa-
bUUeCKUM U aHANIMTHUECKUM (pacyeTHbIM) criocobamu. HaubGosiee mpocTbiM CIIOCOOOM SIBISIETCA
rpacduueckuit. Jist MPUPOIHbIX a30B, COAEPXAILMX He 6ojiee 2 % MOJIbHBIX YIJI€BOAOPOLOB Cs+,
2 % MONBLHBIX APOMATHUYECKUX YIJIEBOIOPONOB U 5 % MOJIbHBIX MOJISIPHBIX M KMCJIBIX KOMITOHEHTOB,
Jcnojib3yercsl rpadudecKast 3aBUCUMOCTD Z OT IPUBEAEHHOTO AaBNeHUs Pyp M IPUBENCHHON TeMIIe-

patypsl T, (pUCYHOK 6.2).
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PucyHOK 6.2 — 3aBUCMMOCTb KOG GhULIMEHTA CBEPXCKUMAEMOCTH Z TPUPOIHOTO
rasa oT NIpUBEACHHBIX AaBJEHUS U TEMIIEPATYPHI

Ipumep — Jlna zaza ¢ cocmasom, npusedeHHbiM 6biute, 8 madauye 6.4, npu naacmogwix ycao-
eusx — Oaeaenuu 25 MIla u memnepamype 323 K npusedennvie napamempor cocmasam Py, = 5,25

u Ty, = 1,48, u no epagpuxy (cm. pucynox 6.2) éeaununa z 6ydem paena 0,82.

J1si Ta30B ¢ MOBLILIEHHBIM coaepxanueM yriesoaoponos CsH 4y, HEYIIEBOLOPOAHBIX KOM-

[IOHEHTOB ¥ MOJSPHBIX BELIECTB UCMOIB3YIOTCS G0JIee TOUHbIE TPHEMBI ONpenesieHus Z (GopMyIbl
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U rpaMKi) C y9ETOM MONSAPHOCTH OTAENLHBIX KOMITOHEHTOB, npuBeneHHble B yacTu Il HacTostux
pEKOMEeHAal U .

6.2.3 BsaskocTts

Bs3KOCTb — CBOMCTBO XMIKOCTEH M ra30B OKa3bIBaTh COMPOTUBIECHHUE MEPEMELLIEHNIO OIHOMN
X 1aCTH OTHOCHTEILHO APYTOH NP pasHBIX BUAax aepopMaunii. KommuecTBeHHO XapakTepusyeTcs
KO3DPUUMEHTOM JTMHAMUYECKO BA3KOCTH.

J11s1 KOHKDETHBIX YCIIOBHI KO3(DULUMEHT TMHAMHYECKOI BI3KOCTH MOXET GBITh onpenesneH
SKCHEPUMEHTANILHO B JJAOOPATOPHBIX yeIoBHsAX. OIHAKO NMPM TIPOBEASHUH 1 06paBOTKe pe3yabTaToB
MCCIIENOBAHMH CKBAXXMH UCTIOJB3YIOTCSI paCYETHbIE CIIOCOOHI OIPENETEHUS 3TUX KO3 PHULIMEHTOB.

Bsiskoctb rasa (ko3GUIHEHT NMHAMUYECKOl BSI3KOCTH) 3aBUCUT OT JaBleHusi, TeMIepa-
TYpPBI U COCTaBa rasa.

Ha nmpakTuke BA3KOCTD 1 paccUUTHIBaETCA 110 HOpMYJie

WP, 1) = uer(T) U, (6.13)

roe W (P, T) — Ba3KOCTb rasa npu nasjieuuu P u Temnepatype 7, Mmlla-c;

Her (T) — BA3KOCTB rasa npu craHgapTHOM aaBineHuu, MITa-c;

Hnp — MPUBEAEHHAA BA3KOCTb (OTHOILEHHE BA3KOCTEN MPH 3aJaHHOM M CTAHIAPTHOM IaBJie-
HHUSIX).

Bsi3KOCTh rasa npu CTaHAAPTHOM JABIEHUH Yo, (T) mwist KOHKDETHOW TeMneparypbl 7 ¥ U3-
BECTHON OTHOCHUTENLHOHM MIOTHOCTU Ta3a Py OTIPEETISIETCS MO rpaduky (pucyHok 6.3). [Ipu us-
BECTHOM CONEPXaHNH HEYIJIEBOAOPOAHBIX KOMIIOHEHTOB — CEPOBOAOPO/A, A30Ta, ABYOKUCH YTJIe-
poza — M3 noyry4aeMoii 1o rpauKy BETUUUHBI BS3KOCTH ITPY CTAHAAPTHOM JaBJIE€HUH BbIYUTAIOTCSI

COOTBETCTBYIOIINEC NOMPABKH.

Ha PUCYHKE 6.4 NPHUBEACHBI 3aBUCUMOCTU IJId ONpeleieHUs IIPUBEIEHHON BSI3KOCTU MHnp

[PHUPOIHBIX Ia30B IIPH PA3IUYHBIX JABJICHUSIX U TEMIICpaTypax.

Ilpumep — Jlan 2a3a cocmasa, npusedennozo 6 maGauye 6.4, no epaghuxy (cm. pucynok 6.3) 6a3-
Kocmb npu cmandapmuom daeaenuu 6e3 ywema nonpasox pasna 0,0106 mlla-c. C yHemom nonpasox nHa
codepxcanue cepoeodopoda (0,0001 mIla-c), asoma (0,0005 mlla-c), dsyoxucu yeaepoda (0,0002 mIla-c)
oma eeaustuna cocmasum 0,0098 mIla-c. Jan naacmosvix ycaosuii (dasaenue 25 MIla u memnepamypa
323 K, npueedennvie napamempot P,, = 5,25 u Ty, = 1,48) no epapuxy (cm. pucynox 6.4) seaununa Map

paena 2,3, a éazxocms — 0,0225 mIlac.
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PucyHOK 6.3 — 3aBUCMMOCTH BSI3KOCTH YIJIEBOAOPOIHBIX TA30B IIPY CTAHAAPTHOM (aTMochepHOM)
NABJICHUU [y OT KX OTHOCUTE/IBHOM [UTOTHOCTH 10 BO3IYXY () M MOMPABKA Ha BEAUYMHY BS3KOCTH
ra3oB, cogepxaumx H,S (6), N (B), CO, (1)
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TEMITEPATYPBI
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6.2.4 [lpoccenupoBanue. Dbdext dxoynsa — ToMcoHa

HpoccennpoBanre — paciMpeHre rasa B IPOLECCE €ro TIPOXOXIEHUSI YEPe3 CyXaloliue
YCTpOJ#CTBa (IHaparMpl, COINA, ITYLEPbI, BEHTHIIU, KPAHBI, CYXEHHSI Tpy0), CONMPOBOXAAOLLIEECS
M3MEHEHUEM TEMIICPATYPhI, BbI3BAHHBIM 3aTPATON IHEPTMHU Ha NPEONOJICHHE BHYTPEHHNX MOJIEKY-
JAPHBIX CHJI B3AMMHOTO MPUTSKCHUSA U OTTANTKMBAHKS. MI3MeHeHe TeMnepaTyphl rasa IpH ero pac-
UIMpEHUH Ha3bIBACTCA Apoccenb-apdekrom. KommyecTBeHHO npoccenb-adhdekT xapaktepusyercs
K03 puureHToM JIxkoysst — ToMCOHa — OTHOIIEHHEM U3MEHEHHS TEMIIEPATYPHI K U3MEHEHHIO 1aB-
JIEHMSI:

D, = AT/AP, (6.14)
rie D — koadpduument JIxoyns — Tomcona, K/MTITa ("C/MITa);

AT — u3meHenue teMneparypsl, K (°C);

AP — uzmeHenue gasnenus, MIla.

Kosddunnent Ixoyns — ToMcoHa 3aBUCHUT OT COCTaBa rasa, IaBjJIeHUS M TEMIIEPATYpHI,
M3MCHSETCS B LIMPOKKX NPEeaX ¥ MOXKET UMETh MONOXKUTEIbHBIN M OTPMLATENLHBIH 3HaK. J{st
TIPUPOIHBIX ra30B NPU TEMNEPATYPax U JaBJICHUsIX, BCTPEYAIOIINXCS HA MPAKTUKE, APOCCETHPOBa-
HHE MPaKTHYECKH BCETrIa COMPOBOXIAETCS OXJIAXKIACHUEM Ta3a.

3HaueHue ko3 duumenTa X0yt —TOMCOHA MOXET ObITh OTIPeNEIEHO 3KCIICPUMEHTAILHO
Y PACYETHBIM IYTEM.,

It OLl€HKM M3MEHEHMSI TEeMIIEpaTyphl B IMPOLIECCE MPOBEASHHMS MCCIEIO0BAHMI CKBAXUH
MOXET OBITh MCTIOJIb30BAHA HOMOTpaMMa (PUCYHOK 6.5), MOCTpoeHHast st MeTaHa. s oripee-
JICHUs1 BEIMIMHBI TEMIIEPATYPBI ra3a 110CJIEe APOCCENs Ha rpaduKe HAXOT TOUKY C KOOpIUHATAMH,
COOTBETCTBYIOIUMMU AaBJIeHUI0 P u Temnepatype T 1o apoccens. OT 3Toi TOYKH TTPOBOIST THHUIO

napajie/ibHO OMiKaliieii KpUBOii 10 3aJaHHOTO 1OCIe Apoccena AapieHust P, v onpenesior 1.

30 P, MIla

PucyHok 6.5 — Homorpamma [ist onpeneneHus: MHTETPalbHOTO
Jpoccenb-addekTa MeTaHa
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Ilpumep — Ilpu nposedenuu uccaedosanuii nAGHUPYemMCA CHUNCEHUE daeaenus Ha opoccene (wmy-
uepe) ¢ 11 MIla do 4 MIla, memnepamypa 2aza 0o wmyuepa 50 °C (323 K). C ucnoav3oeanuem HOMO-
2pammbt (cm. pucynok 6.5) noayuaem, wmo memnepamypa nocie WmMyuepa Mojcerm CHuUMCA 0028 °C

(301 K).

J11st IpoBelleHUs PACYETOB VICMIOIB3YIOTCS Pa3IMYHbIC AaHATUTHIECKHUE (pacuyeTHBIE U TPadU-
yeckye) crocoObl onpeneneHus koabduuuenta JIxoys — ToMmcona, npuseaeHHbIe B yacTu 1l Ha-
CTOSILIUX PEKOMEHIALINH.

6.2.5 BnarocoaepxaHue

B MJIaCTOBBIX YCJIOBUSIX T3 HACHILLEH MTapaMHu BoAbl. KOaM4eCTBEHHO HAMYUE B ra3e BOAbI B
BUJIE BONSTHOTO 11apa XapaKTEPU3YeTCsl BIAarocoaepXaHueM — OTHOLICHMEM MAacChl BOISTHBIX M1apoB K
00BEMY Ta3a, IPUBEAEHHOMY K CTAHIAPTHBIM YCIOBHAM.

Biarocomepxanue rasa W 3aBMCHUT OT cOcTaBa rasa, JaBJICHHS, TEMIEPATYPBl U du3nKo-
XMMMUECKUX CBOMCTB BOIBI, C KOTOPO# a3 HAXOAUTCS B TEPMOAMHAMUYECKOM PABHOBECHU.

J1151 OLIEHKH BJIArocoIepKaHUs ra3a MOXeT ObITb UCII0JIb30BaH TpadMK, MOCTPOEHHBIA st

IIPUPOLHOTO ra3a ¢ OTHOCUTEJBHOI MIOTHOCTHIO 0,6 (PHCYHOK 6.6).

600
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-50 -40 -20 0 20 40 60 80 100 140 180
PUCYHOK 6.6 — 3aBHCMMOCTb BJIarocolepXaHusi NpUpoiHoro rasa Woe
C OTHOCHUTEJBHOM MJIOTHOCTBIO Pory = 0,6 OT HaBNEHUS U TEMIIEPATYPBI
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lel.M@p - lel uccaedosanuu cKeaxcun 2a306801 3aiexcu c HA"AABHBIM NAACMOBBIM OaéAeHUeM

25 MlIla npu memnepamype 50 °C (323 K) éaazocodepxucanue ouenusaemcea eeaununoii 0,92 ke/1000 »8.

II.TIH OoJsiee TOYHOIL OLCHKH BJIAroCoaepXaHus ¢ YUCTOM COCTaBa rasa, HaJluyug CepoBOIO-
polla U IBYOKUCH YTJIepOAa, MOBBILLIAIOLILAX BJIAroCcoacpxKaHue, COJIeHOCTH BOJIbI, B KOHTAKTE C KOTO-
PO HaXOOHTCS ra3 B IJ1acTe, NPEAJIOXKEHBI pa3Iu4YHLbIE CHOCOGLI, NMpUBEOEeHHbIE B YacTH Il HacTos1-

LIUX pEKOMCHOALWA.

6.3 ®a3oBoe cocTOAHHE PHPOIHBIX YIIEBOAOPOIHBIX CHCTEM

B 3aBucuMocTH OT TepmoGapuyeckux ycioBHH M cocTasa NPUPOAHBIE Ta3bl HAXOASTCS B
0nHO(MA3HOM UK ABYXba3HOM cocTossHUU. [Ipu M3MeHeHUuU TEPMODAPUYECKUX YCTOBUI (CHIXe-
HUU NTABNCHUS ¥ TCMIIEPATYPhl) MPOUCXONAT (ha3oBble MEPEXONBI, YTO MPUBOIUT K 00pa3oBaHUIO
XWIKOH (ba3el U3 ra3006pa3Hoil ¥ ra3006pasHoOi $a3bl U3 XUIKOI Dha3bl.

®a30B0e COCTOSIHME MPUPOLHBIX YIJIEBONOPOAHBIX CMECEH B CHUCTEME <«IaBJIEHHE—TEM-

neparypa» MoKa3aHo Ha pUCYHKe 6.7.
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Pucynok 6.7 — ®a3zoBoe cocTosinue NPUPOIHBIX YITIEBOAOPOAHBIX CUCTEM B KoopauHatax Pu T

OOGBIYHO aHAMOTMYHAS AMarpaMMa st VMHIVBUAYATBHOTO YIIeBOAOpOIa (KOMIIOHEHTA NPH-
POHOTO ra3a) XapakTepU3YeTCsi KPMBOW HCIAPeHMs, MOKA3aHHON Ha pucyHke 6.7 nunueit I—I.
Hixe cyuiecTsyer To/ibKo napoBast, a Bbliile — TOMBKO XKUIKAS (asa. KonevHast Touka K Ha KpuBoiA
ABJIACTCS KPUTHYECKOM. DTa TOUKA XapaKTEPU3YeT MaKCHMAJIbHYIO Temneparypy 7y, Ipu KOTOpOit

CYLIECTBYET rpaHuLa paszena ¢a3. Ha 3Toit Touke cpeaHssi MomeKy/IspHasi KHHETHYECKas 3Heprus
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CTAHOBUTCS PABHOI MOTEHLIMAIbHOW HEPTUM IPUTAKEHUST MOJIEKYII. [1py nipeBbILLIEHUH ITOH TEM-
riepaTyph! BCsi XXUIKOCTb MEPEXOIUT B Ta30BYIO dazy.

B oTiMUMe OT YUCTHIX YIJIEBOJIOPOIOB Ha (pa30BOil AMarpaMMe CMeCH CyLICCTBYCT 00J1aCcTh
IBYX(Ha3HOTO COCTOSTHUSI BHYTPU KPUBOH NC,FC(BC;M. CMech HaxoIuTCA B onHOo(ha3HOM KUIKOM
COCTOSIHUM B obnactu Boime u gesee nuHun NCFC, 1 B onHo(ha3HOM Ta30BOM COCTOSIHUM HUXKE
u nipasee auHun C,BC:M. Obiacti CyleCTBOBaHUA ABYX(a3HOTO M ONHOGMA3HOTO XHUIAKOTO CO-
cTosinus pasnenstet kpusast Touek NC,FC,, a 01HO(hA3HOTO Ta30BOTO COCTOAHMS — KpHBasi TOYEK
MC,BC,. DTV KpUBbIE CXOISTCS B KPUTHICCKON TOUKE C,. JlaBjieHue U TeMIIepaTypa, COOTBETCTBYIO-
1IIMe 3TOl TOUKe, SIBASIOTCS KpuTudeckKMMu. Kputnueckas To4Ka ($ha30Boii AMarpaMMbl MHOTOKOM-
[TOHEHTHOM CHCTEMbI HE ABISIETCSI TOUKONH MAKCUMATbHBIX JaBICHUSI U TEMIICPATYPbI, IPU KOTOPbIX
ellle BO3MOXKHO COCYLIICCTBOBAHME B PABHOBECHH JBYX (a3. TakuMU TOUKaMH Ha IHATpaMME CMECH
apnsiorcst C, — MAKCUMAJIbHOE IaBICHHUE 1 C,— MakcuMaJibHas TeMmreparypa.

3awTpruxoBaHHble 06acT Ha (a3oBON IMArpaMMe — 3TO PETPOTPAIHBIC 3OHBL, B KOTOPBIX
KOHIEHCAIMA M HCTIAPEHHE CHCTEM b TIDOMCXOJISIT B HAMIPABJICHMH, 0OpaTHOM (pa30BbIM U3MEHEHUSIM
YHMCTOTO BELLECTBA — OTICIBHOTO KOMITOHEHTa ra3a. [1py n30TepMUYECKOM MOBbILICHUN 1aBACHNA
IPONCXOMT UCTIapeHHE KUIKOM da3bl, a NpH 1300apHOM I[TOBBIILIEHUH TEMIIEPATYphl — KOHICHCA-
LM TapoBO¥ (passl.

[lInpuna nByxda3Hoit 061acTH U pacIioJOXEHNE KPUTHUUYECKOU TOUKH Ha IHArpaMMe 1 TOUEK
MaKCUMATbHOTO naBienusi C, 1 MaKCUMaTbHOM TEMITEPATyPhI C, 3aBUCAT OT COCTaBa CMECH.

J1151 Ta30BBIX («[TEPErpeThiX») MECTOPOXIEHHMI TOUKA, COOTBETCTBYIOLIAs HAYa/IbHBIM 3HA-
YeHMSIM TUIACTOBOTO aBAEHUs 1 TEMIEpaTyphbl, HAaXOMUTCS MTPaBec TOUKU MaKCUMAaJILHOH TeMIlepa-
Typbl C,. [ToaToMy mpu pa3paboTKe TaKuX MECTOPOXIEHHUM MPU CHUXEHUH TUIACTOBOIO AaBICHUS
KOHJEHCAT B [JIACTE HE BbIMNaAacT.

171 MECTOPOXIEHMs, HauaJibHbIe ILTACTOBblE TEPMOOAPUYECKHUE YCIOBHS KOTOPTO COOTBCT-
CTBYIOT TOUKE A, IPUPOJIHast TA30KOHIEHCATHAs CMECh HAXOMUTCst B HEJOHACHIIICHHOM COCTOSTHUH
(HeIOHACHIIIEHHOE Ta30KOH/IEHCATHOE mectopoxaenue). [Ipu pa3paboTKe TaKOro MECTOPOXICHNS
110 Mepe CHUXEHWS IaBIeHNUs (M30TEPMUICCKUI npotecc) B TOuke B (cM. pUCyHOK 6.7, TUHUS AB)B
[UIacTe TOSIBUTCS XuaKas dasza. JlapieHue B 3ToM TouKe — NaBJeHHUE Hauala KOHICHCAUNK.

[1acToBas cMeCh, B HAYATbHOM COCTOSIHUM XapaKTepu3yIoLlasAacs yCJIOBUAMH TOIKH B, saBnsi-
eTCst HACHILIEHHOM (HACBILIEHHBIE TA30KOHIEHCATHDIE 3aJIeXKH).

OTMETHM, 4TO [JIACTOBHIE YIIEBOJOPOAHbIE CHCTEMBI, TOUKH KOTOPbIX IMONANAIOT B obnacThb
nesee Touku C, u Haxomsitcs Boiime KpuBoii NG FC, (CM. PUCYHOK 6.7), OTHOCSITCSL K HEPTAHBIM

CUCTEMAaM.
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Ipumep — Jl1s mecmopoxcdenus no pesyavmamam 2azoxondencamubix uccaedosanuii noayueno
3Haenue das.aenusn navana Kondencayuu — 40 Mila npu naacmosou memnepamype 107 °C (380 K). Ha-
HaavHoe naacmoeoe dasaenue — 61 M. Caedoeameasno, naacmosasn 2azoxondencamnas cmecs A645-
emcs nedonacvtuennoi. /{as dpyeoi 3asexcu ¢ daerenuem navaia koudencayuu 31 MIla npu naacmosoii
memnepamype 85 °C (358 K) coomeemcmeue ez0 HA%AALHOMY HAACMOBOMY Oagsaenuro no3soasem om-

Hecmu ee K HacbIUeHHbIM.

Da3oBoe MoBeneHHe MIACTOBBIX YIJICBOLOPOIHBIX CUCTEM CYIIECTBEHHO BIUSIET HA TEXHUKY,
TEXHOJIOIMIO ¥ METOIIMKY MUCCIENOBAHUSI U 0OPaBOTKH MOTy4eHHBIX PE3y/IBTATOB. [aBneHue u tem-
fiepatypa, pu KOTOPbIX MPOUCXONUT (DUJIBTPALIMSI CMECH B ILTACTE ¥ €€ IBMKEHUE B CTBOJE CKBA-
KWHBI 1 IIPOMBICIIOBbIX COOPYXKEHUSIX, COOTBETCTBYIOT OGNACTH CYIIECTBOBAHHS ra3oKOHIEHCATHO
CMECH B JIBYX(ha3HOM COCTOSIHUM, B TOM YUCJIE U B DETPOTPaiHON 30HE (3aLUTPUXOBAHHAS O0JIACTD
Ha pucyHke 6.7).

Hast oueHKM (Pa30BOTO COCTOAHMA M YCTOBHIA BbIMALCHUS KOH/JeHcaTa IpHU CHWXEHWUU AaB-
JICHUST WU TEMIIEPATYPbl UCTIONB3YIOTCSE Ta00PATOPHBIE UCCIIE0BAHMS PEKOMOUHUPOBAHHBIX P06
TIaCTOBOM CMECH Ha YCTAHOBKAX (ba30BbIX paBHOBECHU i (PVT) — pasznen 9.

IIpu uccnenoBaHnu CKBaXMH 3a60HHOE NABIEHHUE MOXKET OKA3AThCS HUXKe AaBAeHUs Hayana
KOHIEHCALMH TIACTOBOM CMECH, YTO MPHUBEAET K BBIIEIEHHIO U HAKOIUICHUIO B npu3aboitHoil 30He

KUIKOM (ha3bl (KOHAEHCATA).

6.4 Tunparbl npupoaHoro rasa

[Ipvponnbiii ras B coequHeHMM ¢ BOIOI Npw ONPENEICHHBbIX YCIOBUAX 00Opasyer rum-
parel — TBEPIbIE KPUCTA/LTHYCCKUE coefHEHUs. OOpa3oBaHue TMAPATOB B MPU3aGOHOI 30HeE,
CTBOJIE CKBAXUHBI M HA3€MHBIX KOMMYHMKALMAX OCJIOXHSET NPOLECC UCCIENOBAHUA CKBAKUHDL
[Ipu ymepeHHbIX aaBaenusix (1o 10—30 MlIla), xapakTepHbIX 111 MPOMBICIOBBIX CUCTEM, TMIPATD
HIPUPONHBIX TA30B MOTYT CYIIECTBOBATD BIIOTh 10 MONOXHUTENbHBIX TeMMepatyp 20 °C — 25 °C.

Yenoeust (naBnenue, Temmeparypa) TUApaToOOpA30BaHUs 3aBUCAT OT cocTaBa rasa. Jlns
OLCHKH YCJIOBUIi 0OPa30BAHMS TMAPATOB ra30B KOHKPETHBIX MECTOPOXACHMI HICTIONIB3YIOTCS JKC-
[EPUMEHTATbHBIE U aHAIMTHYECKUE METOMIBI.

Ha cranuu nianupoBanus MccaeaoBaHUs CKBAXKUHDI YCJI0BHsI 06pa30BaHUsl TUIIPATOB MOTYT
ObITh OLEHEHBI 110 rpaduKy (PUCYHOK 6.8), 061acThb CYLLECTBOBAHUS TMAPATOB — JEBEE U BbILLE AU~

HHUU, COOTBETCTBYIOLEH OTHOCUTENBLHOM TUIOTHOCTU rasa.

IIpumep — Jl1s 2aza c omuocumensvnoii naomuocmoro 0,6 npu oasaenuu na ycmove 8 MIla pagro-

gecHasa memnepamypa cuopamootpaszoeanus cocmasum 17 °C. Ecau memnepamypa 2aza npu uccaedosa-
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nuu oxcudaemes nuxce 17 °C, neobxodumo npedycmampusams mepol no npedynpexcienuio 00pa3o6anus
eudpamos.
JUst ra30B KOHKPETHBIX MECTOPOXIEHHUH CIEAYeT NPUMEHHATDH 6oJiee TOUHbIE pacyeThbl YCIIO-

BHA mapaToo6pa30BaHI/m, C YYE€TOM COACPXKaHUA OTACJBbHBIX I‘I’II[pﬂTOOGpZBYlOHIPIX KOMITOHCHTOB,

METOdaMHU U criocobaMu, NpyuBeIeHHBIMHA B HaCTH I1 HacTOAILIUX pCKOMCHHaHHﬁ.

P, Mna
100

50

10

!
\

T

Wity

WAL

0,5

AN

0,1 : o
-5 0 5 10 15 20 25 30 r°c

PucyHok 6.8 — YcioBusi ruaparoo6pa3oBaHysl IPUPOIHBIX Ta30B
pa3IMYHON OTHOCUTEBHOM TUIOTHOCTH

7 MeTozp! ONpeae/eHIs NAPaAMeTPOB CKBAXKHMHBI — JABJICHUS, TEMIEPATYPbI,

neoura

[Tpy MIaHUPOBAHMH, MPOBEIEHUN U OOPAOOTKE PE3YIBTATOB KOMIUIEKCHBIX HUCCIEI0BAHUIT
CKBAXMH MCTIOJIb3yeTCs aOCOMIOTHOE JaBleHHe, a AeOUT rasa MPUBOIUTCS K CTaHAAPTHBIM yCI0-
BUSIM.

AGCOTIOTHOE JABJEHME Ta3a OMpeNeNsieTcs Kak CyMMa N30bITOYHOTO (3aMEPEHHOTO MaHOME-
TpoM) ¥ 6apOMETPUUECKOTO (3aMEPEHHOrO 6apoMeTpoM) aaBieHHit. JList TpakKTHIECKUX pacieToB
a6CoJIOTHOE JaBjleHUe TIPUHHUMAETCs paBHbIM 3aMEPEHHOMY (M30LITOYHOMY), YBEJIMYEHHOMY Ha
BeIMYMHY cTaHAapTHoro aasaenHud (0,1013 MITa).

[1py HU3KKX JABJICHUAX B MpoOLIECCe TIPOBEACHUS McclenoBaHUi WIst 60Jiee TOYHOIO y4eTa
MOJKHO HCIIONB30BaTh 3HAUEHHMS1 6APOMETPUYECKOTO AaBJIEHHUS B 3aBUCMMOCTH OT BbICOTBI HAl YPOB-

HEM Mops, IPUBEeHHbIE B 4acT 11 HacTosIMX peKOMEHIALHH.
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7.1 Pacyer naB/ieHns Ha 3a60e CKBAKHHBI

7.1.1 Pacuer naBneHus Ha 3a60e OCTAHOBJIEHHON CKBAXKMHBI

JlaBreHue Ha 3a60e P; OCTAHOBIEHHON ra30BOi CKBaXHWHbI MOXHO OTpPENENUTh HEMOCPE-
CTBEHHBIM U3MEPEHHMEM TIIyOMHHBIM MAHOMETPOM JIMGO PACYETHbIM NYTEeM 10 CTaTUYECKOMY AaBJjie-

HHIO Ha YCThe Py.

JaBneHue Ha 3a60e OCTaHOBJIEHHOW CKBaXXWHBI ONPEAELIACTCS IO CIIEAYIOIIEH (I)OpMy.TIC
P3=Py'es, (71)

TA€  €— OCHOBAaHWE HaTypaJbHBIX JIOrapuhmoB (e = 2,71828...);

g = Zala8Puos Pory L
P . T’

cT T cp

(7.2)

THE  Zr — KO3DOUUMEHT CBEPXCKUMAEMOCTH ra3a NIPY CTAaHAAPTHBIX YCIOBUSIX, JOJIH €1, ;

& — YCKOpeHHUe CHIbI TskecTH (g = 9,80665 m/c?);

Pors — OTHOCHUTEJIbHASA MJIOTHOCTS Ta3a, JOJH €. ;

Pcr = Psosn’Porws

Per — IUIOTHOCTD ra3a MpH CTAHAAPTHBIX YCIIOBUSIX, KT/M;

Prosa — MJIOTHOCTb BO31yXa NP CTAHAAPTHBIX YCIOBUSAX (Pyosy = 1,205 KI/M3);

T:: — TeMneparypa crannaptHas, K;

P, — naBneHue craHmaprHoe, MIla;

Zp — CpenHee 3HaYeHUEe KO3 IULHUEHTA CBEPXCKMMAEMOCTH Ia3a 1Mo CTBOJTY CKBaXXHHbI OT
32604 10 YCThS;

1., — cpeaHee 3HaUYeHHE TEMIMEPATYPHI Ta3a 110 CTBOJIY CKBaXUHBI;

L — ri1ybuHa BEepTUKAIBbHOIM CKBAXMHDI.

MHoxuTeND M, MMEIOIHI pasmepHocThb B cucteme CU — K /M, npu CTPOrOM IO/-

P

cT

XOI€ HE ABJIACTCS KOHCTAHTOH, TaK KaK Z, (KO3 bHULMEHT CBEPXCKUMAEMOCTH rasa TNIpU CTaHaapT-
HBIX YCJIOBUSIX) 3aBUCHT OT COCTABA ra3a U SIBJISETCS BEIUYMHOMN rnepeMeHHoM. [I1s1 mpakTuyeckux
PacieToB €ro NPUHUMAIOT PaBHBIM CAMHHULIE, U hopMyIa (7.2) B OKOHYATENLHOM BUIE OyneT UMeTh

s §=0,03419PoreL /(2o Top)- (7.3)

Cpennss TemMreparypa /uisi CKBaXHUH PacCUUThIBAETCS TGO KaK cpenHeapudMeTHUecKas

I, = (T3 + Ty)/2, (7.4)
160 no dpopmyite
I, = (T3~ Ty)/In(T5 Ty). (7.5)
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CpenHee 1aBieHHE B CKBAXMHE CUMTACTCS cpeaHeapuPMeTHIECKUM
P, = (Ps+ Py)/2. (7.6)

Tak KaK 3HaueHUe KoobdULMEHTa CBEPXCKIMAEMOCTH 3aBUCUT OT CPENHEr0 AaBIeHIA pu
HEM3BECTHOM 3HAaUeHMUHU 3a00iHOTO, TO JJid pacyeTa MPUMEHACTCA CHEedYIONINIA AJITOPUTM.

3anaiTcsl OPMEHTUPOBOYHbIE 3HAUYCHUEsT 3a00MHOrO AaBjIeHUS U pPacCUMTBHIBAIOT CpelHee
naBieHue B cKBaxute no dopmyse (7.6). st pacueTa CpenHEro NaBICHUA 33 3a60iiHO€E JdaBJcHUE
P5 B nepBOM MPUOIMKEHUU MOXKHO TPUHSATH nubo ycTheBoe nasieHue Py, inbo 611M3K0e K paHee
MOJIyYeHHBIM 3HaYEHUSM TIaCTOBOTO (3260itHOr0) AaBacHMs. MOXHO TaKXe BOCTOJIb30BATHCA CIIC~
AYIOLIMM [IPUEMOM.

o ycTheBOMY AaBIeHHUIO Py 1 CpefHEl TeMmepaType T.p, 110 YPAaBHEHHUIO COCTOAHMNSA HAX0-
JMTCS UIOTHOCTb Ta3a p = p( Py, Ty), 3aTeM 110 HaliIeHHOMY 3HA4CHUIO IIOTHOCTH, MPOEKIIMU ITUHBI
CKBaKMHBI Ha BEPTHKAJIbHYIO OCb H ¥ YCKOPEHUIO CHIIbI TSKECTH g BBIMUCIIACTCA JABICHNC cronda
raza paBtHoe pgH. Tlpu p, Kr/™3, g, m/c? n H, M, naBneHue cronbda nojyyaeTcs B ITa. 3a 3aboiiHOE
JaBJleHu1e NpuHUMaeTcs aasiexne Py + pgH.

o dopmyne (7.4) um (7.5) paccUMTHIBAIOT CPEIHIOI TCMNEPATypy B CKBaxuHe (IpU He-
M3BECTHOM TeMIlepaType Ha 3aboe NMpUHUMAETCsl TUIaCTOBas Temrneparypa uis yccaeayeMoro IJa-
cTa). Ucxoas 13 OTHOCUTENIbHOM TLIOTHOCTH JIMO0 coCcTaBa rasa Croco6oM, 3J10KEHHbIM B pa3gesne 6
(1160 Gosee TOYHBIMU CMOCOOAMU, TIPUBEACHHBIMM B 4aCTU 1 HacTOSLIMX PEKOMEHIALMI) oTIpesie-
JSIOT KpUTHYecKue napametpbl P n Ty Jlaniee pacCUNTHIBAIOT PUBEACHHBIC napametpbl Poyu Ty
no gopmyne (7.4) 11 cpetHUX 3HAYCHUI NABIEHUA (OpYMEHTUPOBOUHOIO) U TEMIIEPATYPHI B CTBOJIE
CKBaKUHBI. 3aTeM 1o rpadMKy (CM. PUCYHOK 6.2) 1160 6os1ee TOUHBIMH criocobamMu, MpUBEAeHHbI-
MU B yacTy 11 HAcTOSILIMX PEKOMEHIaUUi, HAXOAUTCS BEIMUNHA Zep M 1AJICE 1O dopmynam (7.3) n
(7.1) paccuMTbiBaeTcs 3a00HOE AaBJECHUC. [MosydeHHOE 3HaYEHUE MCIONb3YETCs Ul YTOYHCHUSA
cpenHero fapfeHus 110 popmyie (7.6). [Tpy pacXoXICHUU PacieT MOBTOPACTCS C HOBBIM 3HAYEHHEM

CpeIHEro aaBjeHNUs B CKBa>XXHHC.

Ipumep — Paccuumams 3aboiinoe dagienue 6 CKEANCUHE 2ay6unoii 2000 m npu caedyrouux uc-
X0OHbIX OQHHBIX: OMHOCUMEAbHAA NAOMHOCMY 234 Pora = 0,57; memnepamypa Ha ycmbe Ty = 280 K
(7 °C); na 3aboe T; = 320 K (47 °C); 3amepennoe abconromnoe dasaenue na ycmoe Py = 17,65 Mila
(180 kzc/cm? npu 3amepennom u3botmournom — 179 Kec/cm?).

Onpedeasiem cpedHIO0 memnepamypy 6 CK6axcuxe:
320 .
T, = (320—280) / In 280 =299,55K , npunumaem pasnoi 300 K.

o epaguxam (pucynox 6.2) Haxooum 041 Pom = 0,57 snawenus P,, = 4,658 Mlla
u T, =198 K.
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B kauecmee nepeonauaavnozo Opuenmupo604ro20 3a60iinoeo dasaenus P\® npunumaem ezo pas-
Howv yemvesomy (17,65 Mlla). Cpednee dasaenue pasno (17,65+17,65)/2=17,65 MlTa.

Paccuumnieaem npusedennsie cpednue dasaenue u memnepamypy:

Py, = 17,65/4,658 = 3,79 u T, = 300/198 = 1,515.

Onpedeasem no pucynxy 6.2 2p = 0,793.

Pacuemnoe snavenue S = 0,03419- 0,57-2000/(0,793-300) = 0, 164.

3aboiinoe daeaenue pasno:

P = 17,6519 = 17,651,178 = 20,79 M1Ta.
Ymounennoe cpednee dasaenue pagno:
P, = (17,65 +20,79)/2 = 19,223 MITa.

Iloemopsas pacwem, ymounsem npusedennoe cpednee dagaenue (19,22/4,658=4,12); Zep = 0,7930;
§ = 0,03419-0,57-2000/(0,790-300) = 0,165 3aboiinoe dasienue P = 17,656%1% = 17,651,179 =
= 20,80 MlIIa.

Cpasnusasn noemopnoe ymounenue cpednezo daeaenun (17,65 + 20,80)/2 = 1 9,225 ¢ npunamoim
panee 19,223, 6udum, wmo npu oxpyeienuu do 08yx uughp nocae sanamoii onu cosnadarom.

Abconromnoe 3aboiinoe Oasaenue ywce nocae nepeoll umepauuu MONCHO NPUHAML PAGHLIM
20,79 Mlla.

B dopmyne (7.2) koadduumenTt CBCPXCKUMACMOCTH Z U TeMmnepaTypa 7 3aMeHSIOTCS KOH-
CTaHTaMM 6e3 OLCHOK BO3HUKAIOLMX MPU 3TOM MOrPEIIHOCTEI.

Pacnipenenenue Temneparypsi raza T no CTBOJIY CKBaXXMHbI 3aBUCUT OT KOOPJUHATHI X, KO-
TOPas OTCYNTBIBACTCA OT 32005 cKBaxXuHbl. Ha npakThke GbyHKIMOHANbHAS 3aBUCHMOCTS T OT X BO
MHOTHX CJTy4asix U3BECTHA U3 NPSMBIX 3aMEPOB TEMIIEPATYPhl KK 110 CTBOJY OCTaHOBJIEHHbIX, TaK U
paboTaloIMX CKBAXWH, HEPENKO JAXKE B 3aBUCUMOCTH OT NepUOaa OCTAHOBKH.

Koapduument caepxckumaeMocTs 7 B Tex anManasoHax DaBieHuii u TEMIIEpPATyp, KOTOpPbIE
M3BECTHBI TIPH UCCIC0BAHUM KaXIOW KOHKPETHOH CKBaXMHbI, BCEIIA MOXHO C BBICOKOI TOYHO-
CTbIO alNPOKCUMHUPOBATL B BUJE MPOU3BEACHUS ABYX (DYHKIIMIA, OTHA U3 KOTOPBIX 3aBHCUT TOJIbKO
oT P, a apyrast tonpko ot T 7= SP)yy(D.

B aToM cryuae 3a6oitHoe naBnenue P; onpenensieTcs mo (hopmyne

P,B

p=—_H8
11 GA (1-B) (7.7)

AC]‘C]'g'L o
)] T3z(Py,Ty )-Ty-2(Py,T3)

(B .
rae B ﬁ ;

b

Bl P

Il
N
"ul -<\] 'wﬂ
&~ .N
<V (<Y

-B- - 2T = Z(R,T
Cl=—&'cz_ B 1 .C*:p*Z*R,B:z(y )

P-p, P-B-P, P, Z(P,T)’
rae F — JaBJE€HHUE, 3aBeIOMO IIpEBLILIAIOLIEE PACCUUTHIBAEMOE P3;
Ty<T< T3,
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JInsi MHOTHX cTydaeB GyHKumo 1st 2 = (P, T) MOXHO TPeICTaBUTD B CJICIYIOLIEM BHIE:

ZR,T)
i1=—F— "
¢ (1+C,P) (7.8)

B 1001 popMye KOIPGHULUHUEHT = Z(P, T) anpoKCUMUPYETCS MPOU3BEACHNEM ABYX QyHK-
1M1, OHA W3 KOTOPHIX (UMCIUTEND (bOPMYJIbI) 3aBUCUT TOJILKO OT TEMITEPATYphl, Apyras — TOIBKO
OT naBiaeHusi (3HaMeHatenb Gopmyibl). st 3TOTO HEeoGXOAMMO MCIOIb30BaTh TAOIMULY (akTHIe-
CKMX 3HaYeHMit KoaddulnenTa z Kak GYHKLUMU JBYX NEPEMCHHbIX: NaBICHNUA P u temniepatypsl 1.
Takue MoApoOHbIe TAOIULIBI OOBIYHO CTPOATCSA TS ra3a Kax/I1oro MECTOPOXACHHUS.

J11si DOCTPOEHUSA ArIPOKCUMUpYIoLied GYHKINY i KOHKPETHOM CKBaXVHbI oTpedyeTCs
yacTh Ta6JIMLbI C AMATIA30HOM H3MEHEHUSI TEMIIEPATYPbl OT YCThEBOK Ty no wactoBoit T3 1 No naB-
JIEHUIO OT JaBjeHUs Ha ycTbe Py 10 HEKOTOPOTO AaBICHUSA P, 3aBeqoMO MPEBBILLIAIOLIETO paccuu-

ThiBaeMOe (OXMIaeMOe) IaBIeHMe Ha 3a00¢.

Ipumep — B mabauye 7.1 npusedenst 3Ha“eHus Ko3(puuuenma ceepxcucumaemocmu Oas 2asa
¢ Goavuum codepxcanuem memana (6oaee 97 %) 6 unmepease memnepamyp om 287,15 00 303,15 K u
dasaenuii om 3,0 do 4,0 Mlla.

3nauenue xorpguuuenma z = 0,938 coomeemcmeyem ycmve6omy 0ae6aeHuI0 0CMAaHOBAeHHOU
cxeaxcunvt Py= 3,0 MIla u ycmveeoii memnepamype Ty = 287,15 K. 3uauenus xo3pduyuenma z oanst

¢ duanazone memnepamyp om ycmueeoii Ty= 287,15 K do saboiinoi T;= 303,15 K.

Ta6auua 7.1 — 3navenus xospuuuenma ceepxcxcumaemocm z

Jlasaenue P, Mlla
Temnepamypa, K 3.0 ‘ 3.5 40
287,15 0,938 (0,938) 0,930 (0,930) 0,920 (0,922)
289,15 0,940 (0,940) 0,932 (0,932) 0,922 (0,924)
291,15 0,942 (0,941) 0,933 (0,933) 0,924 (0,925)
293,15 0,943 (0,943) 0,935 (0,935) 0,926 (0,927)
295,15 0,944 (0,944) 0,937 (0,936) 0,928 (0,928)
297,15 0,946 (0,946) 0,938 (0,938) 0,931 (0,930)
299,15 0,947 (0,947) 0,940 (0,939) 0,933 (0,931)
30L15 0,948 (0,948) 0,942 (0,941) 0,935 (0,933)
303,15 0,950 (0,950) 0,943 (0,942) 0,936 (0,934)

Ilpumeuanue — B cxobkax 3nauenus, 6b14ucaeHHble NO annpoxcumupyrouseti popmyae (7.11).

Mo 5TUM 3HAYEHMSIM HAXOOUTCA JUHelHas PYHKLMsA 3aBUCUMOCTH Ko3(hdhULMEHTa CBEPX-

cxknMaemocth z = z( Py, T) py yCTheBOM JaBieHuu Py 1 TEMIIEpaType, m3MeHstoueics ot Ty ao T3

B BUAC!:
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NIPH YIOBJIETBOPEHUU CIEAYIOLUM YCIOBUSIM:
npu Iy =Ty, z= Py, Ty)unpu T= Ty, z = 2(Py, T3).

TNpu stux yenosusax Dy = (T3 — ET)/(Ts —Ty) u Dy = (& — 1)/ (T — £ Ty),

rae & = Py, T3) /o Py, Ty).

KoadpuumeHTsl 3HaMeHaTeNs1 TOKHDI 6bITH TaKUMH, YTOOBI MO KaXIO# CTpOukKe Tabim-
1pl 7.1 BBIMOJIHSUIOCH YCIIOBME: TIpH P = Py, z=zPyT),anpu P = P, 7= z(ﬁ,T). TouHo Takoe
YCJIOBUE HE BBINOJIHAETCS, TaK Kak oTHoweHue 3 = z( Py, T)/z(P, T) U3MeHSETCS OT CTPOYKHM K CTPOY-
Ke (OHO UMEET CJIeNyIONINE 3HAYCHHUSI, CUUTAS C nepsoit crpoku: 1,019; 1,019; 1,019; 1,018; 1,017;
1,016; 1,015; 1,014; 1,015). Cpentee 3naueHue [_3= 1,017.

C ucnonb3oBaHUeM 3HaYeHHs B = 1,017 xoadpdunuentsr C, u C, B ¢dopmMmyiie (7.6) Bripaxka-
I0TCA CJIELYIOLIMM 00Pa3oM: o 3

Clzp..;ﬁ'l)y; G, = ﬁ;l (7.10)
P-P, P-B-P,
CrnenosatenbHo, hopMysa 11 BEIMUCTEHNS KO3 DULIMEHTA cBepxcxkuMmaemoctu z = (P, T)

B OKOHYAaTE/IbHOM BHIE TPUMET BU;

2(Py, Ty)-Di(1+ D,T)

AR T)= C.(+G,P)

(7.11)

3HayeHus g, BBIYUCICHHBIE O (hopMyJie (7.11), npuBenenst B Tabnuue 7.1 B ckobkax. Corno-
CTaBJICHHUE STHX 3HAYEHHUH C TAOIMYHBIMU 3HAUCHUSIMH, TIOYYEHHBIMU 110 YPABHEHUIO COCTOSIHMS,
CBHAETE/IBCTBYIOT O BIOJIHE TOCTATOYHOM TOUHOCTH aNMpOKCUMALIHH.

3HaueHue Temreparypbl 710 CTBONY CKBaXWHBI, BXOIALUEH B hopmyny mist 7 (7.11) 3aBucuT
OT IITyOMHEI, TO €CTh OT KOOPAMHATHI X. Bo MHOTMX ciryuasx pacnpeneneHue TeMneparypsl ¢ 4ocTa-

TOYHBIM T MPAKTHKH NPUOTUKEHHEM MOXHO amlpOKCUMUPOBATD JTMHEHHOI dyHkuMeEIH:

T=7§—E—ZTy—x, (7.12)

rae Ty — TeMniepaTypa Ha yCThe CKBaXXMHBI, TG0 TeMIeparypa HedTpaibHoro cios, K;

T3 — nnacroBast uium 6113Kasi K Hell 3a60iiHas TemIeparypa, K;

T, — paccTosiHMe OT 326051 CKBaXHHbI 0 TOH TOUKH CTBOJA CKBaXWHBI, B KOTOPOU BBIYMCIS -
€TCs 3HAUYE€HHE TEMNEPATYPhL, M;

L — paccrosiHue OT 32605 10 YCThsI CKBXXUHbI, M.

®opmyny (7.12) npeactaBUM B BUIe:

T=E +(1+ Ex), (7.13)

roe Ei=T; E=—(T5— Iy)/(LT5).
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Moce 31oro B Beipaxenuu (7.11) s z(P, T) HeoOGXOINMO 3aMEHUTb TEMIIEPATYDY T o dop-
myne (7.13), TeM caMbIM KO GULIMEHT CBEPXCKUMAEMOCTH 2 OymeT hYHKIMEH OT IBYX NEPEMEH-
HbIX: KOOPAMHATHI X 1 AaBNeHus P B TOX Xe TOUKe NUdpTOBON KOJIOHHBI:

(1+G,x)

z=2Px)=Az(R. T )(1—_:5;,—),
2

(7.14)

me G =1+D,E;G,=D,EE/(1+D,E); A=DG,/C,.

Ipumep — Paccuumams cmamuneckoe 3a60iiHoe dasaenue 6 6epMUKAAbHOL CKBaNCUHe 2Ay0u-
Hoii 1200 m no gopmyae (7.7) npu caedyrougux ucXoOHbsix dannvix: Py = 30-105 Ma; Ty = 287,15 K;
T, = 303,15 K; pec = 0,6679 Ke/M>5 Pyosa = 1,205 ke /M Zr = 0,998 T = 293,15 K;
g = 9,80665m/c?; Pe.= 1,01325-10° Ila; L = 1200 m; P =40-101a; B = 1,017.

Cnauaaa paccuumoléaem Ko3Qduuuenmoi:

_ P-B:R, _40-10°-1,017-30-10°

C =0,949;
' P-P 40-10°— 30-10°
p—1I 1,017-1 5
C,=m—=—= =1,79136-10°%,
P _B.-P, 40-10°—1,017-30-10°
¢ =Pala T, _ 0,6679-0,998-2593,15= 0,0019285;
P, 1,01325 10
P T )\ gf?r;'L T 0,0019285.0,9499,80665-1200
s nZ(ty1y)-ly2tly 15 303,50,938-287,150,
(1, z(A.Ty) _ (303,15 0,938 1080577
T, z(P,,Ty) 287,15 0,95
3aboiinoe dasaenue 6ydem paeHo:
B -10°
P = P, 30-10°1,080577 —32.56.10° ITa.

1+C,P,(1—B)  1+1,79136-10°-30-10° (1—1,080577)

Ecnu NPUHATD = Zep = const, a UISMEHEeHHE TEMIIEPATYpPhI 10 CTBOJLY BepTHKaJIbHOﬁ CKBaXun-

HbI — T10 TMHEWHOMY 3aKOHY, TO P3 MOXHO OTIpeleNaTh 1o dbopmyie

Cigl

T 7, (T3-Ty)
P,= py(f—) | (7.15)
Y

Ilpumep — Paccuumamp cmamuveckoe 3a6oiinoe daeaenue no gopmyae (7.15) npu ucxodmnvix

dannwix, npusedeHHbIX 6 npedsvloyuiemM npumepe.

o= P2 T 0, 6679-0,998-293,15
' P 1,01325-10°

cT

=0,0019285;
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Cel _0,0019285-9,80665-1200
o(I:=Ty) 0,944-(303,15-287,15)

=1,50255.

3aboiinoe dasaenue no popmyae (7. 15) 6ydem pasno:

303,15)"

1,50255
P3=30-105-( ) =32,55-10° Ta.

287,15

Bce npuseneHHble Bbie hopmyibl (7.1), (7.7), (7.15) 9BASIOTCH YaCTHBIM cjiyyaeM 0606-

Luarouieit GopmyIibl JUTA pacueTa 3a60HHOTO faBieHns P s BEPTUKAJILHOM CKBAXKUHBI:

PdP r
If’ <[g

) T(x 0 (7.16)

riae I'= T(x) — Temniepartypa raza mno CTBOJIy CKBaXHHBI, KaK (DYHKLMS KOOPIMHATHI X (HAYaIo
OTCY€Ta HAXOIUTCS Ha 3a00€ CKBAXUHDI);

=AP)e-yT — kKoapduumeHT CBEPXCXKUMAEMOCTH rasa;

L — paccrosiHue oT 32604 10 YCThsI CKBaXXMHBI;

C=Patala8
P

CcT

YcnoBus, npu KOTOpBIX ClEAYET IIPUMEHATD Ty WY UHYIO GOPMYJTY, ONPENeNIsIoTCs, B Tep-
BYIO 0Uepelib, MCXOMHO MH(OPMALIMEN O COCTABE TLUIACTOBOTO ra3a, HATMYHeM MOAPOGHBIX TAGIHLL
KO3GbdHULIMEHTA CBEPXCKIMAEMOCTH Z KaK GYHKIIMM AABICHUS U TEMIIEpATyphl BO BCEM JHana3oHe
M3MEHEHUS ITHX MIEPEMEHHBIX OT IUTACTOBbIX 10 YCTBEBBIX 3HAYEHUIl, BETUYMHON 3TOrO IMATIA30HA.
Yem mmpe 3toT AMana3oH, TeM 6oJblie OyZeT MOTPelHOCTb OT 3aMeHbl = Z( P, Du T= T(x) ux
CPCAHUMM 3HAYCHUAMMU Zp U Ty, . [10 3TOM MPUYMHE MPY MPOBENEHUH PACYETOB 3a60MHBIX JaBJICHUA
JUTSA TTYOOKO3A/IETal0MX TUTACTOB CNIEAYET MEPEXOAUTD OT NPUMEHEHUS TPAAMLIMOHHOI GapoMeTpH-
ueckou GopmyJibi (7.1) K MCITOIb30BAHUIO 60JIEE TOYHbIX dopmyn (7.7) unu (7.16). KoMneiotepryio
TIPOrpamMMy JUISl pacyeToB P; PEKOMEHIYETCSI COCTABIATD, UCIIOIb3YS bopmyisl (7.7), (7.15), (7.16).
3aboitHOE HaB/IEHHE TPU Tep= 295,08 K 1 2., = 0,944, BoIunCIIeHHOE 110 OapomeTpuueckoi popmye
(7.1) ans Tex Xe HaHHBIX, JUISI KOTOPBIX CYMTAITHCD npuMepsl o gopmynam (7.7) u (7.15), pasHo
P3=32,56-10° ITa; no dhopmyuie (7.7) — Py= 32,56-10° [1a; o popmysne (7.15) — Ps=32,55-105 [1a.

Pacxoxnenue B 3HaYeHHMsIX 3a60HOTO NaBICHUS, MTOJIYYEHHOTO ITO pa3IUuYHBIM HopMysIaM,
He npeBbilaeT 1 %.

Bennuuna paccunrannoro 3a6oifHOTrO naBneHUs Py 110 hopmyae (7.15) nmokasbiBaer, uTo wist
BbIBOJA (hopMyibl 7 = Z(P, T) MOXHO ObLIO OBl UCIIONB30BATS ropaso MeHbliiee 3HAYeHe NaRJIe-
Hust P (He 40-10° [1a, a, Hanpumep, 35-10° I1a, uTo Gnuxe K BBIYUCJIEHHOMY 3a00MHOMY IaBJAEHUIO
32,55-10° Ha).
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[lpuBeneHHbIE TIPUMEPBI PACYETOB C MUCXOAHBIMH JIaHHBIMM, COOTBETCTBYIOIIUMM AaBJie-
HUSIM ¥ TeMTiepaTypam ra3a, a Takxe [JlyGrHaM 3aJleraHusi CCHOMaHCKuX 3aj1eXeil MECTOPOXIEHUM
cesepa 3anagnoii CHOMpH, MIOKA3bIBAIOT, YTO NP COCTABE Iasa ¢ comepxaHueM meraHa 10 97 % u
rnyGuHax ckBaxuH 10 1200 M ipUMeHEHHE GapoMeTpudeckoi popmynsl (7.1) 1 dopmyi (7.7), (7.15)
JAIOT BechbMa GJIM3KUE PACUeTHBIC 3HAYEHUS 3a00MHBIX JaBJIeHUI NpH OOMHAKOBLIX 3HAUYCHUAX UC-
XOJIHBIX TAPAMETPOB, HECMOTPS Ha Pa3IM4YHbIC CTPYKTYPhI 3THX dopmyn. Ho 310 HY B KOEM cily4ae
He 03HAYaeT, UTO Pe3yJbTaThl OKaXYTCsl OIIM3KUMU NP pacueTax 3200 HBIX JaBJIEHMI ISl LIyOOKMX
CKBaXMH. B 5TUx c1ydasix 6ojiee aneKBaTHBIMM PEabHbIM YCIOBUSAM CIICYET CHATATH pe3ynbTaThl 110
dopmynam (7.7), (7.15), KOTOpBIE SBIAIOTCS MOLCIAMMU, MOAYYEHHBIMU C MEHBLIMMU NOMYLUEHUA -
MH, 1eM Gapometpuyeckast dopmyna (7.1).

[Tox rUTacTOBBIM AABJIEHUEM YCJIOBWIMCH IOHUMATH BEJTMYHAHY 3a60MHOTO JaBJICHUS TT0C/Ie
3aKpbITHs] CKBAXMHBI IPY IIOJIHOM €70 crabwimsanmu. bapomerpudeckast popmyna (7.1) 3anuceiba-
eTcst IS CJIydasi OJIHOTO BOCCTAHOBJIEHUsI AB/ICHNS B CKBAXUHE B BUIC:

Pnn = PCTaT'eS, (7 17)
T P,, — mnactosoe aapieHue, MIla;

P.1ar — CTATUYECKOE JABJICHUE HA YCTHE OCTaHOBJIEHHOM cKBaxuHbi, MI1a.

Ecnu pacyeT JaBleHMs [IPOM3BOIUTCS [Tl HAKIOHHOM CKBaXMHBbI, TO B IIPUBEACHHBIX BBIIIIE
(opMynax BMECTO [UTMHBI CKBaXUHbI L UCHO/B3YETCS pasHOCTD TUTNICOMETPUIECKHUX OTMETOK YCThbs
U 32005 CKBaXXWHbI.

JInst TOBBILIEHUS] TOYHOCTU ONpENE/ICHUs J1aBIeHUs Ha 3a60€ 3aKpBITOR CKBaXHUHbI PEKO-
MEHIYETCS ONPENEIATh ero MyTeM HEMOCPEACTBEHHOTO H3MEPEHUS C UCIIONB30BAHMEM [JIyOMHHBIX
MaHOMETPOB.

Ecnu riy6KHa cITycka MaHOMETpa OTJIMYAETCsl OT ITyOUHBI 3a/leraHus 1U1acTa, 3a00itHOE 1aB-
JIeHHe Ha TpeOyeMoi TMIICOMETPUYECKON OTMETKE MOXHO OLCHUTH 3KCTpanoisiuueil TTyOMHHBIX

TIOMHTEPBATLHBIX 3aMEPOB NGO PACCUMTATh 110 GAPOMETPUIECKOM (opMysie, 3aNIMCAHHOM B BUJIE:
P3;= Pe, (7.18)

rae P; — 3aboiinoe naBneHue, MIla;
P,., — 3aMepeHHoe naBneHue, Mlla;
S — nokazaresib, ONpeae/seMblii B JaHHOM ciydae 1o popmyse

- 0,03419-p_.-(H; ~ Hua)
7o T,

cp

) (7.19)
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rae H,— runcomeTpuyeckast otMeTKa (TybuHa), K KOTOPOif KOJKHO OBITH NPUBEICHO NaBICHUE, M;

H,,,, — runcomeTpuyeckast oTMeTKa TIIyOUHBI CITyCKa MAHOMETpa, M.

Cpennsis Temnieparypa, naBiienue u COOTBETCTBYIOLUMI UM KO3(DODHLUEHT CBEPXCKUMAEMO-
CTW B 5TOM CJTy4a€ OCPENHSAIOTCA HO UHTEPBAy OT [TYOUHEI CHycKa MaHOMETpa 10 TpeOyeMoW Iity-
OMHBI ONIpesieieHust 3a60HOTO AABIEHUS B CKBAXHHE.

7.1.2 Pacuer naBieHus Ha 3a60¢ paboTarolleil CKBaXXUHbI

Hasnenue Ha 3aGoe paGoTalOLIEH Ta30BOI CKBAXUHE] MOXHO ONPEAESIUTh HETIOCPEACTBEH -
HbBIM U3MEPEHUEM [TyOMHHBIM MAHOMETPOM TGO PacYeTHBIM ITyTEM IO IaBJIEHUIO Ha yCThe. Ecu
CKBaXWHa SKCILTYyaTUpYeTes N0 TUPTOBBIM TpyOaM, TO B He3arnakepoBaHHOM 3aTpyOHOM IpPOCTpaH-
CTBe OYIET HEMOABMXHBIH cTOI6 rasa. B sToM cllydae naBlIeHUe Ha 3a60€e MOXHO PacCUMTATH CITOCO-
OOM, OnMCaHHBIM BhIILE B ITYHKTE 7.1, 1, Mo 3aMepeHHOMY NaBJIeHHIO B 3aTpyOHOM MPOCTPAHCTBE.

Onnako B MpakTHKe UCCITeN0BAHMI CKBAXKUH HEBO3MOXHO NpUMEHeEHUE HOPMYJT LIS HENox -
BMXXHOTO CT0/10a B CJAEAYIOIINUX CTYYasix;

- CKBaXWHa 3KCILTyaTUPYeTCs MO JIMGMTOBBIM Tpy6am 1 3aTPYOHOMY NMPOCTPAHCTBY OJHOBpE-
MEHHO;

- CKBaXHHa 00OpYyIOBaHA MAKEPOM.

B rakux cnyuasx 3aGoitHoe naBneHue onpeaeasior mo dbopmyiie
1

2 T2 2 1
Pr=|B€ 49,9143 10°A 522 (e _1).02 = [B-e™ 4.0, (7.20)

rie A — Ge3pa3sMepHBIi KO3(POULMEHT IHIPABIHYECKOTO COTIPOTUBJIEHHUS;

d — BHYTpEHHHU TUaMeTp T TOBBIX TpYyO, M;

Q — 1e6UT CKBaXHHBI IPU CTAHIAPTHBIX YCIIOBUSIX, M3/c;

2 2

0= 9,9143-10%%(&5— 1), OCTajIbHblE 0603HAYEHUA Te Ke, YTo M B 1. 7.1.1.

OcHOBHbIE pa3sMepbl OTEYECTBEHHBIX U 3apyBeXHbIX UGTOBBIX U 06CATHBIX TPYO MPUBEIEHDI

B Tabjule 7.2. ,
8P

(n22T2g)

1 umeet B cucteme CH pasmepHocts kr2/(m3-c2-K?2). Crtporo rosopsi, 3T0T K03DOULHEHT He SBIIS-

IMocTosnubIit KO3 duuMenT 9,9143-103 spnsercs 3HAYEHWEM BBIpaXEHUS

€TCs1 KOHCTAHTOM, TaK KaK KOI(PMULHEHT CBEPXCKMMAECMOCTH 7., IUTS CTaHAAPTHBIX YCJIOBUI UMeEET
Pa3Hble 3HAYEHUS IUISI pa3IMYHBLIX COCTABOB rasa.
Ecnu nasnenue nuamepserca B MIla v 1e6UT CKBAXKUMHBI B ThIC. M3/CcyTKH, TO B hopMyie (7.20)

Koabduiment 9,9143-10% cnenyer sameHuTs Ha 0,01324-10-19,
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Ta6nuua 7.2 — OcHOBHBIE pa3Mephl OTEYECTBCHHBIX 1 3apyOeXHBIX JTU(PTOBBIX U 0OCATHBIX TpyoO

JlnameTpnl Tpy6, 10-° M Mydra, 103 M Hosioto
TpyOni
Dy dy D, | IvHa Howmep l d, 103 M
48,3 40,3 56,0 96
60,3 50,3 13,0 110
73,0 62,0 89,0 132
JIncdToBble MO 590
FOCT 3845 ’
88,9 76,0 107,0 146
101,6 88,6 121,0 150 ]
114,3 100,3 132,5 156
102,3
100,3
114,3 T 133 joid 6a 145
96,3
115
113
127 o 146 & 7 161
109
127,7
125,7
123,7
139,7 e 59 s 8 190
119,7
117,7
133
132
O6canHble o 146 i;g 166 21 17 57* 8 190
TOCT 6238
126
124
155,3
154,3
152,3
150,3
168,3 e 188 B 10 243
146,3
1443
140,3
163,8
161,8
159,8
177,8 157,8 198 184 10 243
155,8
153,8
149,8
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TpyOni

duameTpsl Tpy6, 10-3 M

Mydra, 103 M

JoJoto

p, | 4

D, dnvHa

Homep

| 4,10%m

Ob6canHble 10
IF'OCT 6238

179,7

177,7

175,7

7
193, 173,7

169,7

165,7

216 190

10

243

235*

269

205,1

203,1

219.1 201,1

199,1

195,1

245 196

11

269

254*

12

295

230,5

228,5

226,5

224.5 224.5

220,5

216,5

270 196

12

295

13

320

259,1

257,1

273,1 255,1

253,1

249,1

299 203

13

320

14

346

282,5

280,5

298,5 278,5

276,5

274,5

324 203

16

394

305,9

303,9

3239 301.9

299.9

351 203

16

394

321,7

319,7

7
339, 317,7

315,7

365 203

394

331

330

1
33 329

327

376 229

18

445

359

357

377
355

353

402 229

18

445
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ITpodonxcenue mabauypr 7.2

Tovbus Juametpsl TpYO, 1073 M Mydra, 103 M Honoto
py D, ds D, l JauHa Homep l d, 103 m
3884
386,4
406,4 - 432 228 20 490
384 .4
O6canHble o
TFOCT 6238 382,4
406
426 404 451 229 20 490
402
40 55 5
483 9 9 95,2
63,5 98,4
47,4 73,8 108
60,3 50,7 123,8
51,8
51,8
73 50,7 88,9 130,2
Jludrossie no 57,4 93,2 138,4
API ¢ rpynnamu
MPOYHOCTH: 62
] 521-?:0’75 62 108 142,9
N-80, P-105 [2] 69,8 114,3 146
88,9 74,2
76
77,9
8
1016 88,3 120 146
90,1 127 152,4
100 1
114.3 ,5 32,1 135,6
141,3 158,8
97,2 127 158,8 6B 145
99,6 177,8
101
114,3 A
102,9
103,9
(}))I6ca£lele no 108,6 141,3 165,1 7 161
API ¢ rpynnamMu
MPOYHOCTH: 122 1968
H-40, J-55, 127 1141
C-75, N-80,
P-110, K-55, 158
C-95[2] 115,5 153,7 171,4 8 190
118,6 203,2
121,4
139,7
124,3
125,7
127,3
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Oxonuanue mabauypr 7.2

HuameTpol Tpy6, 103 M Mydra, 10-3 M Honoro
D, l d, D, l JuHa Howmep ' d 103 M

[ 144 187.8 1842

147,1 2222

168,3 10
150,4

153.6 243

150.1 194.5 1842

152,5 228,6
154,8 254,0

157,1
177,8 10 243
159,4

161,7

164,0

166,1
168.3 2159 190.5
171,8 235,0
193,7 174.6 263,5 11 269
177.,0
178.4
190,8 244 .5 196.8 11 269
193.7 254.0 12 295
196.2
O6canHble o 219,1 198.8
API ¢ rpynnamu 201,2
MPOYHOCTH: 203.6
H-40, J-55, 2057
C-75, N-80, 216.8 269.8 196.8 12 295
P_ICI(;,SIE]SS’ 220.5 266,7 13 320

- 222.4
2445 244

226.6
228.6
235.0 298.4 203,2 13 320
237,5 14 346
240,0
242.8
245.5
2479
250,2
252.7
255,3
258.9
273.,6 323.8 203,2 16 394
2764
279.4
281.5
308.8 365,1 203.2 18 445
311.8
313.6
339,9 3153
317.9
320.4
323.0

*Pa3Mepbl MydT oTHOCATCS K TPYOaM ¢ yIUTMHEHHOI pe3bboii.

TpyObt

273,0

298,4
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Ilpumep — Paccuumams saboiinoe dasaenue 8 CKeaxcume 21younol 1200 m no popmyae (7.20) npu
UCXOOHDIX OQHHBLX, NPUBEOCHHBIX Bblule. Pacuem nposeden 043 08yX snauenuii Ko3¢ppuyuenma 2uopas-
AUMECK020 CONPOMUEAeHUs — My = 0,015uh,= 0,025;d= 0,1m; Q= 259,2 moic. m/cym =3 m¥/c.

Beudy omnocumeasbro HeboabuIol pasHULbI MeNCOY YCMbeGbIM U 3a60liHbIM 0A6ACHUAMU YXHCe nep-

60e npubauxcenue daem 3HAHEHUE Ty = 0,944, xomopoe npu nocaedyousux npubaudceHuax npaKmu1ecku

e wsmensemess; npu. Top = (Ts — To)-In(Ty/ Ty = (303,15 — 287,15)-In (303’15) =295,08K.

287,15
Hpuh, = 0,015 Ila

1

2, 2 2
0,944%-295,08 (e2.0,08147 _1)'32] =33,60-10° ITa.

P =[(30. 10%)’- %7 +9,9143-10°-0,015 >

Ipu ), = 0,025 Ila

2. 2 2
M(@WW _1).32] =33,60-10° ITa.

P,= [(30-10 )7 @0 +9,9143.107-0,015 =5

OTMeTHM, YTO B OOLIEM CJTydae IpU U = (P, D wu T= T(x) npocTyIO dopmyty LIt BbIUKC-
fleHusi P; MOTyunTh Helb3d. TeopeTyecKas MoCTaHOBKA 5TO# 3amauu npupeneHa B yactu Il HactoA-
[IMX PEKOMEHIALU.

J1/isi OHOTO OYEHb BAXHOTO [UIsi PAKTUKHU Cydast, pH KOTOpOM KO3(DPHLIMEHT CBEPXCXKHU -
MaeMOCTH 7 [IPEACTaB/sieTcs B BUe HYHKLUUU TOMBKO OT temriepatypbl 7 ¥ OCpeIHsieTCs Mo 1aBjie-
HUIO, 4 3aBUCHMOCTb TeMIIepaTyphbl OT ryounsl T =1T(x) Geperca (baKTHYECKOi, M3MEPSIEMON Ty~
OGUHHBIMU TEPMOMETPAMM JUTIS1 pa3IHdHbIX yCIOBMH IKCIUIyaTalli CKBAXXKWHbI (1ebuTa M IaBNEHUs),
JOJIXXKHA MCIIONb30BaThesl OoJiee TOUHAs dopmyna (7.21). Ecan BendnMHa TEMNEpATyphl 1O CTBOJY
CKBAXXMHBI JOIYCKAET anmpokcuMaluio anHelinoi dynkuuen T = a(b — x), e a = (T — Ty)/L

u b= LT;(T5 — Ty), T0 3a00iiHOE AaBICHUE BBIYUCIACTCA T10 dopmylie

2CTL Z[CTL_(Tx_Ty )]

4W=P{Zﬂnf' ert AR (7.21)
PN (1,-T,)-C'L \Ty ’ '

T. 8 R A Q?
Fﬂe Cl* — pCTZCT CTg , C; — - cT . QCTpSCTch .
PoZep (n?z.T.)  d

[pu 73 = Ty = T, NPEICIbHBIM MEPEXOIOM noyyaerca popmyana (7.20).

Ipumep — Paccuumamy 3a6oiiHoe daeaenue & cxeaxcume 2aybunoii 1200 m no gpopmyae (7.21)
npu ucxoOHbIX OAHHbIX, npusedeHHbIX gblule 6 1. 7. 1.1. Jlonoanumeasio npuHAmo M= 0,015 d=0,1m

0=3m/c.
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C" = PaZaln8 _ 0,6679-0,998-293,15-9,80665
' Pz, 1,01325.10%0,944

=0,0200338;

o= 8B MOz, _ 8-1,01325-10° y

T (w2.T,) 45 (3,1415926540,998-293,15)
0,015-3-0,6679-0,944
* 0,1°

p=p|L__GLL (1) &%) il
TY (Ta_Ty)_ClL Ty

=2389481,21;

240,020038-1200)

=(30-10°) | 22315 G | 2389481.303,15™1200
287,15 (303,15-287,15)-0,0200338-1200

2:0,02003381200-(303,15-287,15)

303,15 (303,15:287,15)
287,15

—1¢=35,26-10°I1a.

Jlaniee TIpOBONMUTCSI COMOCTABIEHHE PE3YILTATOR pacyera 3aboilHOrO napieHus P; B pa6o-
TaloWEN CKBaxuHe Mo dopmyae (7.20) u no dopmyne (7.21). UcxonHsle maHHBbIE Te XK€, 4YTo
MBI 7.1.1.

PacuetsI 1o T0#1 1 npyroii ¢bopMyne npuBeeHBI IS IBYX 3HAYEHMUIL KO3 duLMeHTa ruapas-
JIM4eCKoro conporusiaeHust A = 0,015; A = 0,025.

ITo popmyse (7.20) Ps=33,60-105 [1a npu A = 0,015;

P3=34,28-10° Ma ripu A = 0,025.

ITo dopmysne (7.21) P3=36,26-105 [1a npu A = 0,015;

P3=36,95-10° [Ta ipu A = 0,025.

Paznuyusa B 3HaYeHUAX GyayT Bo3pacTaTs NIPY YBEJUYEHUHM ITIYOUHBI TOOBIBAIOHINX CKBAKMH.

Ilnsa pacueTta HEOOGXOMMMO 3HATDH 3HAUECHME KO3 (HULMEHTA IMIPABIMYECKOTO COMPOTUBIE-
HUst A. TIpu oGbIX CKOPOCTSAX Ta3a B TMBTOBBIX TPy0aX OCHOBHBIMHU M1aPaMETPaMH, OT KOTOPBIX 3a-
BUCUT K09 dHULMEHT A, siBAstIOTCS yncio PeitHonbaca Re u OTHOCHTEJIbHAS LIIEPOXOBATOCTD €, OIpe-

neiseMble 1o hopMysiam:
Re=17,77-QPon, /(d-1); e=21,/d, (7.22)

rae Re — 4ncno Peitnonpnca, Oe3pasMepHas BeJIMUMHA;
17,77 — pasmepHblit KO3 bULIEHT;

Q — 1e6UT ra3a, IpUBEIEHHBIH K CTaHAAPTHBIM YCIOBUSM, THIC. M3/CYT;
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d — BHYTpEHHU} IHAMETD, M;

 — IMHAMHUYeCKast BA3KOCTb, Mmlla-c;

£ — OTHOCHUTEJIbHAs [IEPpOX0BaTOCTh, M;

I, — abCOMOTHAS IEPOXOBATOCTh, M.

[put TypOYyIEHTHOM TEUEHUH, KOTOPOE, KaK MpaBijlo, NMEET MECTO B ra30BbIX CKBaXHHax,
A apnsieTcd QyHKUKEH Re U € M ONIPEAETACTCA 1O dopmyie

1

5.62 e 2° (7.23)
4 In ,’_03_*__(
Re”” 7,41

npl/l 00JIBLLHKX pacxojax, B OCHOBHOM XapakTepHbIX U1 Ta30BbIX U ra3oKOHJIEHCaTHBIX CKBa-

JKWH, HaACTynaeT, Tak Ha3bIBacMast Typ6y.TleHTHaH aBTOMOJEJIBHOCTH, KOTd A HE 3aBUCHUT OT Re n

omnpenesiercs no gopmyJe )

A= S (7.24)
S 4 :

€

KOE)(D(‘;)I/IU,VICHT TUIPABIMICCKOTO COIMPOTUBJICHUS IUIA M3BECTHBIX Re ¥ € MOXHO OIpeac-

JIMTh 110 rpaduKy (pUCYHOK 7.1).

>

= 52 5 By B &L & 2%
Olo'o N < =N & = e &N = o a2
3 1 1 [N il 1 1 [N 1 1 [h] 1 1 8
0,091 e o St B 2 T R e N T
008-4\» oIV B e o o 12 s ek 1t
2 1 X TETTV T T T
0 07 i LN - ISR i 0’1
0,061 T S O B R -J__J_g’gg
st SRR R e
0,057 \ =T e 8,8431
0,047\ \W S 0,0
(o | ] N NN I I I (I
I ( £ IR i t il L L i L
03l N PR =
N RN R 0,004
" 1 [t [NEEE 5 [ [RERE! 1 1 [RE1] [l 1
0,02w:T:--~a--v:-\rdw:w:w::ra~ Sl 0,00
Lo EONNEE HHH——"10,0008
R A +0.0004
T A T S R +|0,0002
001—~:+‘-——1‘——: SHI IR R —++0,0001
0,609 ll‘l?““:u"*l‘_:"':flu*::*" ”lT'+ : : :L: *:’" ‘;\"; 0.00002
0008 L Lt LU 0 0,00002
10° 10* 10° 0.000002

-1V — o6nactu: | — namunapHoro TeueHus, 11 — kputuieckas, 111 — nepexonHasi TypOy/ieHTHas,
[V — 1ypOyIeHTHOH aBTOMOAEJIBHOCTH (A He 3aBUCHT OT Re);
| — TaMUHAPHBLA PeXUM; 2 — TypOY/NIeHTHOE TCYCHHUE B IIIAIKHX Tpybax;
3 — rpaHuLa 30HbI, [Ie A HE 3aBUCHT OT Re

PucyHox 7.1 — 3aBUCUMOCTb KO3 (ULIMEHTA THAPABIHIECKOTO COMPOTHBIEHUS TUPTOBBIX TPYO A
C pa3TMYHBIMUA OTHOCUTEJIBHBIMU LIEPOXOBATOCTSIMY € OT MCIa PeiiHonbaca Re
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OTMeTM, YTO B pealbHBIX YCJIOBHSX 3HaueHHsS KO3(P@PULUUEHTa A MOXET CYLIECTBEHHO
OTJIMYATBCS OT pacyeTHOro. s pacueToB 3a6oiiHoro naBieHust no popmynam (7.20), (7.21) peannb-
HbIN KO3(P(PULUMEHT TUAPABINYECKOTO COMPOTUBICHUS PEKOMEHAYETCS YTOYHUTD MO JAHHBIM UC-
CJICIOBAHUH C UCTIOIL30BAHUEM ITTYOMHHBIX MAHOMETPOB COMTACHO (hOpMyIIe

2 2 28 5
(P3 -P;-e )-d

= 22 2 (8 1) (7.25)
1,32410°%.Q° 22, - T2 (€ -1)

rne  P; — 3a00iiHOE NaBlieHKeE, ONMpeesieMoe Mo IyOMHHBIM U3MEPEHHAM WIM PacyeTOM IO

YCTbEBOMY JIaBJIEHUIO B 3aTPYOHOM MPOCTPAHCTBE.

Ilpumep — Onpedeaums dagaenue na 3a6oe sxcnayamupyemoii no AuGmosoIM mpy6am cKeamcunsl
npu caedyrougux ucxoduvix dannvix: 2ay6una cxeaxcunst — 2000 m, duamemp augpmoegwix mpy6 — 0,063 m
(63 mm), abcoaromnoe dasaenue na yemove — 9,806 MITa (100 k2c/cm?), debum 2aza — 150 moic. m3/cym,
cpednan memnepamypa — 300 K (27 °C), omuocumeavnasn naomnocms 2aza — 0,57, npednorazaemasn
abcoaromnasn wepoxosamocmo — 0,00012 m (0,12 mm).

Onpedeasem: z= 0,83; S = 0,156; 28 = 0,312; exp(S) = 1,367.

Onpedeasiem dunamuneckyio 6azxocms cnocobom, usroxcennvim 6 pazdese 6 — 0,014 mITa-c.

Onpedeasaem nucao Peiinoavoca Re no popmyae (7.22)

Re= 17,77-150-0,57/(0,063-0,014) = 1722600.

Haxooum omnocumeasnyro wepoxosamocms no popmyae (7.10)

€=2:0,00012/0,063 = 0,0038.

Ilo pucynxy 7.1 (aunus 3) 0as naiidennoeo € naxodum Re = 8- 10°, dasee onpedeasiem munumans-
Hbul 0ebum, npu KOMOPoM Hacmynaem pexcum aéMmomooeasHol mypoyreHmuocmu:

Q= 81050,063-0,014/17,77-0,57 = 70 moic. M3/cym.

Tax kak debum crkeéaxcunbt npesbimaem nalideHHOe MUHUMAIbHOE 3HAYEHUE, KOIPuuuenm 2u-
dpagauneckozo conpomugaenua ) ne 3agucum om Re, mo ecmv om debuma, u onpedeasemcs 6 3asucu-

mocmu om €, pagrozo 0,0038, no gpopmyae (7.24)

2

1
A=|———1=0023
in 7,41

0,0038

uau no pucyuxy 7.1 = 0,0038; A = 0,023.

Paccuumuoisaem opuenmupoeounoe nauenue 3a60in020 0agaeHus

10-1,324-0,023-0, 783* - 300*
0,063

o naiidennomy snavenuio opuenmupo8o no02o 3a60iinozo daeaenus onpedeasem cpednee dagae-

nue (12,12+9,80)/2 = 10,96 MIla u npusedennoe cpednee dagaenue 10,96/4,687 = 2,35.

PO = Jggz. 1,367+ (1,367—1)-150* =12,12 MITa.
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Haxooum z= 0,815.
ITosmopsiem pacuem 3aboiinozo dasaenusn ¢ Hosvimu 3nawenuamu: S = 0,159; 2-S = 0,318;

exp(S) = 1,375.

10*-1,324-0,023-0,815%300*
0,063’

PO = [9,82.1,375+ (1,375—1)-150% = 12,14 MITa.

Pasnuua 6 dasaenusx mexcoy nepevim u 6mopoim npubauxcenusmu cocmagasem eceeo 0,02 Mlla,
4mo npaKxmuyecKu He 6AuUAemM 1A 3HAYEHUE 2.

B pacueTax npu ABMXEHUH rasa rmo 3aTpyoHoMy npocTpaHcTBy popmyaa (7.20) mpeobpasyetcst
B CBSI3U C 3aMEHOM AMaMeTpa d Ha XapaKTePHBIA JTMHEHHBIN pazMep KaHalla KOJIbLIEBOTO CEUEHMSI.

dopmyna s onpenejeHus 3aboiHOro 1aBIeHUs 110 JaBJIEHHIO B 3aTPYOHOM MPOCTPAHCTBE

MPUHUMACT BUA!

2 P2 Ny2 28
2T20 (¥ -1
P,= |B2e®+1,324-1072)—2 0" (P -1)

7.26
(D-d,) (D+d,)’ (7:20)

rae P, — 3aMepeHHOe faBjieHue B 3aTpyOHOM npocTpaHcTse, MIla;
D — BHYTpeHHMNI n11aMeTp 006calHOM KOJOHHDIL, M;
d — HapyXHBbIi TMaMeTp JIMGDTOBBIX TPYO, M.
KoadduuueHt A onpeaesiercs no dopmyiie (7.24) Uiu no pucyHky 7.1, npu 3TOM LIEPOXO-

BAaTOCTb OepeTcst 10 HapyKHOM CTeHKe TrdbTOBbIX TpYO, a pacyeT Re MpoBOAUTCA 1O GpopMyie

Re =17,77-0pq, /(Dova 1), (7.27)
rne D, = D— d— ruopaBinieckuii AMameTp, M.

[Tocko/bKy TOYHOE 3HAaYCHHME 11ePOXOBATOCTU MPU IBHXEHUU IO 3aTPYOHOMY MPOCTpPaH-
CTBY HEM3BECTHO, TO PEKOMEH/TYeTCsl YTOUHeHHE KOI(PPULMEHTA THAPABINYECKOTO COITPOTUBIICHUS
KOJBLIEBOrO MPOCTPAHCTBA CKBAXWHBI (MJIM TPYTINbl CKBAXHH C OAMHAKOBOW KOHCTPYKLIMENR) MO
JaHHBIM HUCCIEIOBAHNS C UCHOb30BAHUEM [1YOMHHBIX MAHOMETDOB.

Jlna Gosiee TOUHOTO pacueTa 3a00MHOr0 NaBjIeHUs YYUTHIBAIOTCA JOMOJHUTEIbHBIE COMpPO-
TUBJIEHHMSI, OOYCJIOBJIEHHBIE HAIMYKEM MydT, 3a00iiHOrO 060pyIOBaHUS (MTaKephbl, KIanaHbl), CEK-
LU TMPTOBBIX TPYO Pa3HOTO NIMAMETPA.

7.1.3 PacyeT naBneHus Ha 3a00e NMpY HAJTMYUHA XXHUIKOCTU B CTBOJIE CKBAXKUHBI

Hainuure XUAKOCTH B IPOAYKLIMHM CKBAXHH MOXET 00YCIIOBIMBATLCA CIACAYIOLINM:

- BblNaJlCHUEM KOHIEHCATa NMPH U3MECHEHUM TEPMOJMHAMUYECKUX YCIOBUN IIPH JBUXCHUU
ra30KOHIEHCATHOM CMECH B IUIACTE M IO CTBOJY CKBAXKUHBI;

- KOHAEHcalleil BOASHBIX ApOB, COJAEPXKAIIUXCS B rase;

- 0OBOAHEHUEM CKBaXXUH MJIACTOBOM BOIOW.
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B 6obUIMHCTBE clydaeB OTHOIIEHHE 06bEMA KHUIKOCTH, BHIHOCUMO# U3 CKBAXHHBI [a30M,
K 00beMy rasa B €IMHULIE 06beMa ra30XKUIKOCTHOM CMECH COCTAaBIAET HEGOMBLUYIO 10110, B 3ToM
CJry4ae BHIHOCUMas! XXMIKOCTD IBUXKETCS B APE a30KUAKOCTHOIO IMTOTOKA B BUIE KaIleJIb PA3TUYHO-
0 pa3Mepa M IUVIEHKHM Ha CTEHKE CKBaXHHbI. DKCIIEPUMEHTAITBHO 10KA3aHO, YTO pa3Mephl Kameab He
NPEBOCXOAAT IBYX-TPEX MUJUITUMETPOB, TaK KaK 0oJjiee KPYMHble KarUTd APOOATCS B TYpOYJICHTHOM
noroke. C XOpOoInM NpUOIMKEHUEM MOXHO CUMTATh, YTO CKOPOCTh IBMKEHUS KaTle/b MPAKTHYE-
CKM paBHa CKOPOCTH IBMKEHHsI ra3a, Tak Kak BBUAY HEOOIBLIMX Pa3MEPOB Kalleib U COOTBETCTBY-
Iollel 3TUM pasMepaM MX Majloil Macce TpebyeTcsi He3HAUUTeIbHAs PA3HHMLIA B CKOPOCTSIX KUIKUX
YaCTHL U rasa, 4yto0bl BOZHUKIIA CUJIA, JOCTATOYHAS /1S MX BEIHOCA.

Ecin ocTaHOBUTD ABMXYIIMIACA Ta30XXMIKOCTHBI TOTOK B CKBaXUHE, TO Ha 3a060i GyxeT
nepenaBaThCsl JaBleHUe CTO0a rasa, yTaxeJeHHOTO HaXos1IeHCS B Hel TUCIIeprUpOBAHHOM XU -
KOCTBIO. YCIIOBHO CTOJIO CMECU MOXKeET GbITh PAa3/IOXEH Ha [1Ba B3aUMOIPOHUKAIOIIMX CTOJI0A: CTOI6
rasa, laBJeHHe KOTOPOro Ha 3aboi onpenessiercst popmysnoii (7.21), 1 cTONO IUCIEPrUPOBAHHOM
KMAKOCTHU ¢ HEKOTOPOI (PMKTUBHOM IIOTHOCTBIO Py, PUKTUBHAS TUIOTHOCTb IPUOTUKEHHO MOXET
OBbITH ONpeAeaeHa U3 CEAYIOLIETO YCIOBUS
M

PoV'F = 35400°

(7.28)

rie Po — PUKTHBHASI IJIOTHOCTD AUCTIEPTUPOBAHHOM XUIKOCTH, KI/M3;

V' — cpemHsis CKOpOCTb ABMXEHWS TUCIIEPIUPOBAHHOM XUIKOCTH, paBHAsk CPeIHE CKOPOCTH
IBUKCHHUSA rasza, M/c;

F— cpennsisa nnomans cedeHus B 1udTOBOM TpyOe 3aHATAs Ta30M, M2;

M — Macca XUIKOCTH, 0OBITast U3 CKBAXXMHBI B TEYEHUE CYTOK, KT,

IIpoussenenue V-FOynet paBHO CEKYHIHOMY PacXoly rasa npu P = Poun T= T

£ _0n:1000 BTz,

86400 P.z . T.’ (7.29)
rue Qc; — 0e6uT rasa, Thic. M3/CyT.
W3 paseHcts (7.28) u (7.29) Haxonutcs Po
P12
po=mL .- (7.30)

T 0,100 PozoTy

Hanee no ¢popMyJie HaXOOUTCS TaBlIeHHE, CO3ABAEMOE Ha 3a60€ TUCIIePTrUPOBAHHOM KHUIKO-

cTbio APB I1a.
AP=pgy-gH, (7.31)

I1e  g— YCKOpEHHMe CWJIbI TsKecTH — 9,80665 M/c2;

H — r1y6uHa BepTUKATbHON CKBasKUHBI.
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[ToTepn Ha TpeHME MPH OTHOCUTEIBHO HEOOJBLIOM IO 00BEMY MPUCYTCTBUMU XUAKOCTH B
ra30XUAKOCTHOM CMeCH MPAKTHYECKU He OyAyT BJAMSATH Ha MOTEPY daBJeHUs oT TpeHus. [lostomy
cHayaa, ucnosb3ysa dopmyiy (7.20) wm (7.21), HeoOXOAMMO PaccUUTATh AaBIEHUE Ha 3a60e pa-
GOTaIOIIEH ra30BOit CKBAXUHBI TIPU YCJIOBUU OTCYTCTBHS KUIKOCTU B JOOLIBAEMOM rase, a 3aTeM
N06ABUTh K MOJYYCHHOMY pe3yJbTaTy JaBjeHHe CToN6a AMCMEepPrHPOBAHHON XUIKOCTH 1O dop-

myte (7.31).

Ilpumep — Paccuumamp 3a6oiinoe dagaenue 6 ckeaxcune 2aybunoii 3150 m, sxcnayamupyemou no
Augpmosvim mpybam duamempom 0,076 m, co caedyrousumu uCX00HbLMU OAHHBIMU:

p = 0,715 — (omnocumeabHasa naomnocmy 2430801 cmecu);

Py =169-105 Ila;

I, = 350 K;

A= 0,025;

Q. = 185 moic. M3/cym = 2,14 m3/c — debum 2asa;

M= 97920 ke — macca, 0o6bi6aeman u3 CKEANCUHBL HCUOKOCHIU 6 CYMKU.

o popmyse (7.20) ¢ ucnoaviosanuem UcxoOHbIX OGHHBIX Haxodum 3aboinoe dasaenue
Py=229,75-105 [a. Ilomepu na mpenue npu 3mom cocmagastom 7,25-105 Ila. Cpednee daéaenue mexcoy
ycmvessim u 3a6oiinvim Gydem pagno = 200-10° I1a. 1o hopmyae (7.30) naxodumcs uxmusnan naom-

HOCMb Qucnepuposannoll Hcuoxkocmu

_ 97920 2001 0°-293,15-1
Po 185-1000 1,013-10°-350-0,8

=110,83 k2/m3.

ITo popmyae (7.29) paccuumsieaemcs 0agaenue cmoaba ¥cuoKocmu ¢ YuKkmueHol nAOMHOCMbI0

AP =Po-g-H= 110,83-9,80665-3150 = 34,24-1(F Ila.

Caedosameanno, dasaenue na 3a6oe npubauxcenno 6ydem pasno

Py~ 229,75-105 + 34,24-10° = 264-105 I1a.

Ha KOHKpETHBIX MECTOPOXIEHUSIX ISl OLEHKM 3HaueHHs 3a00MHOro NaBjieHUs PU HaJIU-
YMH XKUIKOCTH B CTBOJIE CKBAXKMHBI MOTYT OBITh MCITOJb30BaHbI Ipyrue NpuOIVKEHHbIE METOIBI U
aMITMpUUYecKre GOPMYITBI, aTaTUPOBAHHBIE K YCIOBUAM 3TOTO MECTOPOXKAEHMUS.

7.1.4 PacueT naBieHus Ha 3a00€¢ HAKJIOHHO HANTpaBJIeHHON CKBaXHbI

Ecnu pacyer napjieHMsi IPOBOAMTCS ISl HAKJIOHHOM CKBaXWHBI, TO B MPUBEACHHBIX BbILIE
dopmyaax (7.1), (7.7) A1s HEMOABMXKHOIO CTOJI0A ra3a BMECTO JUIMHBI CKBAXHHBI L UCIIOMB3yeTCS
POEKLMA NPOGUIST CKBaXUHBI Ha BEPTUKAJIBHYIO OCh, TO €CTh MCIOAB3YETCS Pa3HOCTb THUIICOME-

TPHUUCCKHUX OTMETOK YCThs U 3a00$1 CKBaXXMHHbI.

58



P I'aznpom 086-2010

J1st npnOIMXKEHHOI OLEeHKHU 3a00MHOTO NaBieHHs B paboTaloIeil HAKIIOHHOM CKBaXUHE
(Ha Gaiumake JUPTOBBIX TPYO) MOXHO HCIOIB30BaTh opmyiy (7.20), B KOTOPOI BMECTO UTUHBI
CKBaXHHBI L, onpeneasieMod no MUIMHE CIyHNIEHHBbIX B Hee JU(PTOBbIX TPYD, HYXHO UCIOIb30BATh

NMPOU3BEACHUE €C HA CHHYC CPEOHETO yIyiIa HaKJIOHa I'IpO(bI/U[H CKBaXWHbI K TOPHU30HTY, a BEJIUIYUHA

2T
0=|9,9143- 10%%(&5 —I)Jnenmcn Ha CUHYC 3TOTO yIJIa.

Hnsa Gosnee TOYHOro pacyera MpoduiIb HAKIOHHOM CKBaXXMHbI MOXET ObITh NPECTABIEH B
BUJIC JIOMAHOM JIMHWUH, COCTOSAIUEH U3 MPSIMBIX YYaCTKOB, KaXIBIi U3 KOTOPBIX UMEET CBO HAKJIOH
K TOPU3OHTY, BKJIIOYask ¥ TOPH30OHTAIbHYIO YACThb CTBOJIA B TPOLYKTHBHOM ILIACTE, UMEIOLIYIO CUHYC
yIja ¢ TOpU30HTOM OJIM3KUIA K HYITIO.

B npenene dopmyna (7.20) npu 3ameHe L Ha (L-sino) v 0 Ha (0/sinot), rae o, — yroji cTBojia
CKBaXWHbI C TOPU30HTOM, IA€T AABJEHUE Ha KOHLIE TOPH3OHTATBHOTO YUaCTKa B NPEATNIOIOXKEHUH,
YTO BECh PAcXol rasa (IeOMT CKBaXMHBI) MOCTYNAET Yepe3 KOHEYHOE CEYEHHME TOPU3OHTATBHOIO
yJacTka.

PesynbraTel 3TOr0 pacyeta MOTYT UCIOJb30BaThCA IS OLIEHKU MaKCHMMATBHO BO3MOXKHBIX

TNOTEPDb JABJIEHUS HA TDCHHUE B TOPU30HAJIBHOM YYacTKe.

Ilpumep — Paccuumamo 3a6oiinoe dagrenue 6 HAKAOHHO HANPAGACHHOU CKeaNCUHe 2AYGUNOI
1200 m npu caedyrouwux ucxoonvix 0annvIx:
Py = 30-10° Ha; Ty = 287,15 K; Ty = 303,15 K; per = 0,6679 Kk2/M>; Posa = 1,205 ke/m3;
Zr = L Ter = 293,15 K; g = 9,80665 m/c%; Pe, = 1,01325-1(F Ila; L = 1200 m; 0. = 60°; sina, = 0,866;
Ko3¢puyuenm 2udpaeauneckozo conpomusaenun A = 0,025; enympennuii duamemp mpy6 d = 0,1 m;
Qcr = 259,2 moic. m3/cym = 3 m*/c; 7, = 0,944; T., = 295,08 K.

1o gpopmyae S = 0,03419 pory L sinci [(zep Tep) paccuumoieaem S:

§=0,03419-0,554-1200-0,866/(0,944-295,08) = 0,0707.

2 T2
Ilo hopmyae P, = [P} -e* +9,9143. 103—§°".—°"(e2S - 1) -Q?| paccuuTniBaem Ps:
d’-sinq.

0,944*-295,08

P, =|(30-10° -2 +.9,9143.10° -0,025
3 0, 0,866

:
(e20,0707 _1)32] =36,6] 105 Ia.

7.1.5 Pacuer naBieHUs 11O CTBOJIY FOPHU3OHTAIBLHOM CKBAXUHbI

Pacnipenenenue napneHys 1no CTBOMY FOPU3OHTAIBHOM CKBAXUHBI ONPEAENeTCs ee TIpodu-
JieM, KOHCTPYKIIMEH yyacTKa CTBOJIA B IIPOLYKTUBHOM 4acTH Iu1acTa, npoduiem MpUTOKA rasa mo

JJIMHE 3TOTO y4YacTKa.
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B npocrausaroliieii ropu30HTATbHON CKBaXKMHE paclipeie/icHUE IaBJICHUS Ha 9TOM Y4acTKe
onuchIBaeTcsl 6apomeTpuueckoi popmyoii (7.1), B KOTOpoii BMECTO IIyOuHBI L UCTIONb3YeTCs pas-
HOCTb TMIICOMETPUYECKHUX OTMETOK YCThsl U TOUKH, B KOTOPOH PaCCUMUTHIBAETCS NABICHUE.

CKBaXUHY, 4aCTh CTBOJIA KOTOPO BHYTPU MPOLYKTUBHOTO IUIACTAa UMEET OPUEHTALIMIO, OT-
JIMUHYIO OT BEPTUKAIBHOM, HA3bIBAIOT JIMOO HAKJIOHHOM, €C/IM CKBAXMUHA MEPECceKaeT MPOAyKTUB-
HBII TUIACT N0/ HEKOTOPBIM YIJIOM C TOPU30HTOM, JIMOO CyOrOpU3OHTAIBHON WM FOPU3OHTAIbHOM,
€CJIM ee CTBOJI MMOJHOCTBIO HAXOAUTCS B MPOAYKTUBHOM ILIACTE MEXIY KPOBJIei 1 MOAOLIBOM (B Mac-
CUBHBIX 3QJ1€XAaX MEXIY KPOBJIEH U MOJIOXEHHEM NEPBOHAYATBHOTO Ta30BOISIHOTO KOHTaKTa). I1po-
(1JIb TOPU3OHTATLHON CKBAXMHbBI, HAUMHASI OT OCH BEPTUKAIbHOTO CTBOJIA CKBAXUHBI, MOXET ObITh
BOCXOJSILIMM BHYTPM NPOAYKTHBHOIO IUIACTa, UMETh HAIpaBlIeHUE OJIM3KOE K TOPU3OHTAILHOMY
WY OBITh HUCXOISILIUM.

3aboiiHoe (M1acToBOE) NaBIEHUE B OCTAHOBJIEHHOW TOPH30OHTAILHOM CKBAaXMHE MOXET OBITh
PACCUUTAHO y TOpLA TOPU3OHTAIBHOI YaCcTH CTBOJIA, B TI0OOM CEYEHMM 3TOTO yyacTka; y baliMaka
Tpyb, eciiM CKBaXHMHA 4acTMYHO obopynoBaHa 1UdTOBLIMU TpybaMu. Jlist 3TOrO BO BCeX Clydasx
pacueT npoBoauTcs no gopmyie (7.1), B KOTOpOi BMECTO IUTMHBI BePTUKaTbHON CKBAXWHBI L HC-
TNIOJIb3YETCS TPOEKLIUS HA BEPTUKATBHYIO OCh PACCTOSIHHUA OT YCTbSl CKBaXXKMHBI 10 TOTO CEYEHUS T0-
PU30HTAJIbHOM CKBaXWHbI, B KOTOPOM HEOOXOAMMO BBIYMCIMTH 3a00iHOE (TJ1aCTOBOE) AaBJIEHUE.
[1pu pacuere cpelHei TeMIIEPaTypbl UCMONb3YETCH 3HAYEHUE TUTACTOBOM TeMIiepaTypbl Ha ypOBHE
TOrO XKe ceueHUs. Pacuer OyIeT BepeH TOJBKO B TOM CJIydae, €CJIM B CTBOJIE CKBAXXUHBI OTCYTCTBYIOT
TUApaBJINYECKHUE 3aTBOPhI B MECTAX BOJHOOOPA3HbIX UCKPUBJIEHHI CTBOJIA CKBAXKUHBI.

PaccuuTath pacrnpeneieHye TaBleHuUst B CEUEHHUsIX TON YaCTH CTBOJIA TOPU3OHTAIBHOM CKBa-
XMHBI, KOTOpasl HAXOAUTCA BHYTPU ITPOLYKTHBHOTO ILTACTa, M0 ABMXYLIEMYCS CTOJIOY rasa BO3MOXHO
TOJIbKO C UCHOIB30BAHUEM TPEXMEPHBIX MaTeMaTUYECKNX MOJENEH, OTIMCHIBAIOIINX TOPU3OHTAIb-
HYIO CKBaXXWHY U NIPOJAYKTUBHBIM MJIACT, TAK KaK OLIEHUTb ¢ HEOOXOAMMO# TOUHOCTbHIO pacrpenese-
HUe MTPUTOKA Ta3a Mo JJIMHE 3TOI YacTH CTBOJIA IIPOCTHIMU MOIC/IIMU HE YIAeTCs.

B ceyeHUU Ha BXOJE B FOPU3OHTAJIBLHYIO YacTh 3a00iiHOE NaBeHUE onpeaenseTcs no ¢op-
myse (7.20), ecy CTBOJI CKBAXHMHBI 10 3TOFO CEUSHUS] MMeeT BePTUKAJIbHYIO opueHTauuio. Ecian
HAKJIOH CTBOJIA CKBaXMHBI C FOPU3OHTOM COCTAaBJISIET YroJ O, TO B (popmyJie (7.20) mimna stoit va-
cTH cTBOJA L YMHOXAETCS Ha Sino. IIpy BBIYMCIAEHUY MTOKa3aTesis S, a BTopoe ciaraeMoe B popmyiie

(7.20) neqUTCH HA BEIMUMHY SindL.
S§=0,03419-pory- L-sino/(zep Tep);
(7.32)

P3=[Py2~e25+ © -Qz]z.
SIno
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7.1.6 Pacuet noTeph NaBieHUst BO BHYTPUCKBaAXUHHOM 000OpPYIOBAHHH

Il mpenoTepalleHus aBapuitHOro GOHTAHMPOBAHUSA, KOPPO3UU OOCATHBIX KOJOHH, TS
MHTMOMPOBAHUS M TIIYLIEHUS CKBAXWH B HUX CITYCKAIOT CMEUATbHOE 060pYyI0BaHKE, K KOTOPOMY
OTHOCSITCS: KJIAIIaH-OTCEKATENb, MaKep, LUMPKY/ISALUMOHHbIE U WHTUOMUTOPHBIE KJAIaHbl U APYTUe
anemeHTHl. [pu onpeneneHnn 3a60iHOTO NaBieHNs B pabOTAIOMIMX CKBAXKMHAX (OCOOEHHO B BBICO-
KOAEOUTHBIX, MPH HU3KMX TLTACTOBBIX NABJICHHSIX, C OTPAHUYEHUAMH 110 JENPECCUX HA ILIACT) He-
00XOAMMO YYECTb MOTEPH JABIEHHS Ha ITUX 3eMeHTax 060pyaoBaHus. [100X0Nb! K ONpeneieHHIo
NOTepb NaBIACHUs B BHYTPUCKBAXMHHOM OOOPYIOBAaHUM CKBAXMHBI MMOKA3aHBbI HIKE Ha TPUMeEpe
pacyeTa noTephb JaBIECHUS B IIAKEPE.

[MoTepu naBnenus, cBsizaHHblE C HATMYKMEM Ha 3a60€ CKBaXMHBI MTAKepa, PacCUMTHIBAIOTCSI

no opmyam:
AP=P—PB; P =P, - + (9,6 +8,)-0% P =P-™ +0.0%;
6:=1,413-104, [ 2,7, ]| (¢ ~1)/p- Dj; 8,=1,413-104, [, T,, T (%" ~1)/p- DS
28,=0,0683-Pory- Ly /[ 2T,y | 3 28n =0,0683-pory- L /[ 2T, |, »

rae Py, P, — COOTBETCTBEHHO JIaBJICHUs 110 U ITocJie nmakepa, MI1a. UHoeKchl «1» M «IT» OTHOCSATCS
COOTBETCTBEHHO K JTU(PTOBLIM TpyOaM U Makepy. 3HaYeHHe A, JUTS 3aJaHHOTO MPOXOIHOIO CeYeHHMUSsI
nakepa ofpeaessieTcst U3 PUCYHKA 7.2 B 3aBUCHIMOCTH OT AeOUTa CKBAXWHBI U ANAMETPa NaKepa.

Q, TeiC. M3/CYT

4000

3000+

2000+

1000

0

0 0,05 0,1 0,15 2,

1-5 — nuaMeTp npoxoaHoro cedeHus 0,032; 0,044; 0,054; 0,065 1 0,088 M COOTBETCTBEHHO

Pucynok 7.2 — 3aBUcUMOCTb K03(huIIMEeHTa THAPABINYECKOTO CONPOTUBICHHUS An
OT 1e0MTa CKBaXMHBI U 1MaMeTpa IIPOXOIHOTO CEYEHU MaKepa
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Ilpumep — Onpedeaums nomepu 0aeaeHus é naxepe npu UCXOOHHIX OGHHBIX:
Py = 30,13 ITa; Ty = 303 K; Ly = 1 m; Ly = 2,5 M; poru = 0,6; T, = 308 K; Dy = 0,0635 m;
D, = 0,032 m; z= 0,9 ITa; Q = 500 moic. m*/cym.
28, = 0,0683-0,6-2,5/305-0,9 = 0,000373; 25, = 0,0683-0,6: 1000/305-0,9 = 0,1493;
0, = 1,413-10:12-0,0151-0, % 305*(e""93 — 1)/0,0635 = 2,5073- 10-%;
0, = 1,413-10-12-0,0815 0,9 3052(*%033 — 1)/0,032°= 9,7608- 10-°;
P, =[10,132¢1493+0,000373 & 50(R.(2, 5073 10-4- 0000373 + 9, 7608 10-5)]'/2 = 14,36 MIla;
P, =[10,13*-e"1493 + 2,5073- 10-*- 50012 = 13,48 MI]a;
AP= 14,36 — 13,48 = 0,88 MIla.
IIpu npoxodnom cewenuu naxepa D, = 0,044 m nomepu daeaenus 6yoym:
8, = 1,413-10-12-0,0685:0,92-3052(£*000373 — 1)/0,044° = 1,6692-10-5;
P, =[10,132:%1493+0.000373 + 50(2-(2,5073-10-4-€%-000373 + 1,6692-10-5)] /2 = 13,64 MIla;
AP=13,64 — 13,48 = 0,16 MIIa.

Pacuetst noTeph JaBIEHUA B KJIAlIaHaX-0TCEKATE/IIX HCKOTOPBIX TUIIOB IPUBEACHBI B YaCTH

I HacTOSATIIMX peKOMEHAALWA.

7.2 PacueT TeMneparypbl i0 CTBOJY CKBAXKHHbI

J114 pe3ynbTaTUBHOTO IPUMEHEHUsI PACUETHBIX METOJOB OlpeleJieHUsA 3a00MHBIX U IL1aCTO-
BBIX JIABJICHUI 110 3HAUEHUSM [aBJIEHUI Ha YCThe CKBAXHWH HeoOxonnMa UHGOpMaLUs o pacrpee-
JIEHUH TEMIIEPATYpPHI I'a3a Mo CTBOTY CKBaXUHBL.

Haubonee HamexXHbBIMU criocobaMu [UIsl OIpeleNleHUs] paclipele/ieHUsl TeMNepaTyphl Mo
CTBOJIy CKBaXXMHbI SIBJISIOTCS HEMOCPEACTBEHHbIC M3MEPEHUs TEMIIEPATYPhl TIYOHHHBIMU TEPMO-
MeTpamy. Kak MpaBuiio, M3MEpUTEIM TEMIEPAaTypbl pa3MelaloTCsl ¢ U3MEPUTENIAIMU JaBJICHUH B
eIUHOM TJIyOMHHOM NpUdOpE.

Jlnst OLIEHOYHBIX PACYETOB pAaclpele/ieHUe TeMrepaTypbl B NPOCTAMBAIOLICH CKBaXUHE
MOXHO OIPENEIUTh aHATUTUYECKH. TeMriepaTtypa B CKBaXWHeE OyIeT O1M3Ka K TeMIepaType OKpy-
KAIOLIUX CKBAXHWHY FOPHBIX TTOPOL.

Temnepartypy Ty B BEpTUKAIbHOM CKBaXKMHE HA PACCTOSTHUM OT YCThS X MOXKHO PacCYUTaTh 1O
¢dopmyie

I, =T,,—T(L-Xx), (7.33)
Tae T, — TeMnepaTypa Ha TJIyOMHE pacCTOSTHUU OT yCTb X, K;

T, — TeMIleparypa Iiacta Ha rnybuHe L, K;
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[" — cpennmit reotepmMudeckuit rpaament, K/M, onpezeseMplit 1o (opmyie
I'=(Tu— Tio)(L — Ly, (7.34)
rae T, — TeMnepaTypa HEHTPATBLHOIO CJI0S (CJI081, PACMIONOXEHHOTO BOIH3U MMOBEPXHOCTH 3€M-
JI1 C TOCTOSAHHOH TOIOBOi TEMIIEPAaTypPOid, XapaKTePHOI ISt TaHHOM MecTHOCTH), K
L, — rny6MHa 3ateraHusi HEUTPAJILHOTO CJIOSI, M.
IIpy HaM4MKU 30HBI MHOTOJIETHEN MEP3JIOTHI TeOTePMHUYECKUiL IPAIUEHT OMNpPENEsieTCsa Mo
dopmyne
= (Tnn - TMM)(L - LMM)7 (735)
rae T\ — TEMIIEPATypa B 30HE MHOTOJIETHEH Mep3noTH, K;
Ly — T1y0MHa HIXKHEH TPaHHULIBI 30HbI MHOTOJIETHEH MEP3JIOTHI, M.
®opmyna (7.35) ucnonbayercs IS ONpeAeAeHHs TeOTEPMUYECKOTO IrpalleHTa B MHTEpPBAJe
OT IUTaCTa 10 HHXKHEH IPaHHLIBI 30HbI MHOTONIETHEN MEP3NOThI. B 30HE MHOTOIETHEI MEpP3TOTHI reo-

TEPMHYECKHUIA I'PAIMEHT MOXHO OLEHUTD 110 GopMyJIe

= (TMM - Tuc)‘(LMM - LHc)- (736)
OueHka nepenaga TEMNEparypsl B HpHB&6OI7]HOI>i 30HE pa60Ta10Lueﬁ CKBaXXMHBI MOXET ObITh

IIpoBeneHa 1o gopmyJie

Ty — T,= D, -(P,— P,)-In 14 2:383:0-Pon -G 1 /In(RK/RC), (7.37)

h-C, R?

rie T, — naacToBast TeMITepaTypa;

T, — Temniepatypa Ha 3a60€ CKBaKUHBI;

D; — xo3pduument xoynst — ToMcoHa IU1s1 yCAOBUIA I11aCTa;

P, — nnacToBoe naBieHue;

P, — 3a00liHOE naBieHUE;

Q — ne6uT rasa;

! — BpeMsi pabOThl CKBaXHHBI C MOMEHTA TYCKa;

C» — TEIIOEMKOCTb Ta3a B IUIACTOBEIX YCIOBUSIX (CMIOCOOBI KOAMYECTBEHHON OLEHKU TPH-
BeleHBI B YacTH 11 HacTosIUX peKoMeHaaLuif);

Cq — TeII0EMKOCTb TOPHBIX TOPOJl, MPUHUMAETCS ISl IPMONIXEHHBIX PACUYETOB PAaBHOM
700 xIIx/ (M K);

h — nepdoprpOBaHHbBINA HHTEPBAJI TUIACTA,

R« — panuyc KOHTYpa MUTaHUS CKBAXUHbI, M;

R.— pamuyc CKBaXUHBI.
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Jlnsi pacueTa pacrpefeleHus TeMIepaTypsl 1o [IyGMHE X CTBOJA pabOTAIOIIEH CKBaXHUHBI

M3BecTHa popMyJia
—a{L-x _
T, =T,- I“(L_x)_(];m_ T3).e—a-(L—X) +1_—e_(__) r- A _M , (7.38)
o C L-x
rae L — tnyOMHAa CKBaXWHBI;
X — [IyOMHA, Ha KOTOPYIO PACCUUTHIBAETCS TEMTIEPATYPa;
D, — xoabduumeHT Jxoyns — ToMcoHa st cepeqUHbl HHTepBaia OT 3a00sl 10 PacyeTHOM
TOYKH;
A — TepMuUecKMii 3kBuBaNeHT paboTbl — 0,098905 KIX/Kr-M;
Cp — TEILTOEMKOCTb Ia3a JUIS CPEIHMX JaBJIECHHUS M TeMIEPaTyphl Ha MHTEpBaJe OT 330051 10
pACUETHOM TOUKH — CIIOCOOHI €€ KOJIMYECTBEHHOM OLIEHKM NPUBEAEHBI B YacTH I HacTOAIINX peKo-
Mennauuﬁ;

o — KO3 PUUMEHT, ONpeeisieMblii 110 3aBUCUMOCTH:

5,214 Aq
o= ; (7.39)

pOTH'Q'Cp'IH (l'f‘[TC-An-t/(Cn Rg )]yz)

rie A, — TEIIONPOBOAHOCTD IUIACTA.

PacueT pacripenesieHus TEMIIEPATYPHI TTO CTBOJTY PabOTaIoOIEH CKBaXMHBI SIBJISIETCS] HECOTIO-
CTaBHMO BoJiee CI0XHOM 3amadeit, yeM pacdeT 3a00iHOro AaBI€HHUS, BO-TIEPBLIX, [0 IPUYHHE OTCYT-
CTBHS ¥ HEBO3MOXHOCTH MOIYYMTh HaJEXHbIE UCXOMHBIE JaHHBIE 10 TEIIOPU3NYECKMM CBOMCTBAM
OO/, OKPYXAOLINX CTBOJ CKBaXXMHBI MO BCEH €ro IIMHE, W, BO-BTOPBIX, TEIUIOBbIE ITPOLECCHI,
MPOUCXOASIINE BOKPYT CKBAXHHBI, SIBJSIIOTCS HEYCTAHOBUBLUMMMUCSI.

[MosToMy Haubosee HalEXHBIM CIIOCOOOM OIpPEENIEeHUS TEMIIEPATYPhl B CKBAXKUHE CJIEAyeT
CUMTATb HEMOCPEACTBEHHOE M3MEpeHHe IMyOMHHBIM npubopoM. Ha npakTuke npu niaHUpOBaHUM
HCCIIeI0BaHUI CKBAXXUH BO3MOXHO TaKxKe HCITOIb30BAHUE pacyeTHBbIX METOAOB HA OCHOBE 3MITH-
prueckux GOpMyJl, MOJyUeHHbIX IJIST KOHKPETHOTO MECTOPOXIEHMS IyTeM HaKOILIEHHUS U CTaTH-
CTUYECKOI 06pabOTKHU JaHHBIX (haKTUUECKUX 3aMEPOB TEMIEPATYPhl KaK B OCTAHOBJICHHBIX, TaK U

paboTallMX CKBaXUHaX.

7.3 Onpenenenne 1e0MTOB ra30BbIX CKBAXKHH
J1e6UT ra30BOii CKBAXUHBI M3MEPSETCS C MCMOIb30BAHMEM PACXOIOMEPOB, OCHOBAHHBIX HA
KPUTHUYECKOM U JOKPUTHUYECKOM TEUEHUH Ta3a Yepe3 CyxXalolme YCTporlcTBa. OnucaHue ux npu-

BeaeHo B paszaene 10.
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IIpn MccnenoBaHUsX Ta30KOHACHCATHBIX CKBAXHH 3aMEpSIETCS Ae6UT MO rasy cemnapauuu
(moce cenapatopa) v IeOUT XKMAKOCTH (KOHIEHCATa ra30BOr0 HECTAOWIBHOTO U BOJbI).

I71a 06pabOTKYU pe3yNbTaToB MCCAENOBAHMI CKBAXMH 3HAYEHUS JeOUTOB (pacxomoB), noJy-
HaeMBbIX M0 JAHHBIM TEJEMEXaHUKH (IO JaTYMKAM PacXola CMCTEMbl MOHMTOPMHIA paGoThl CKBa-
XHH), NOMYCKAeTCsl UCMOJIb30BaTh MOC/IE UX COMOCTABICHHA ¢ Ne6GUTAMU (pacxomaMm), nosyyeH-
HBIMH NPU MPOBEJIEHUN KOMILIEKCHBIX UCCIIEI0BAHUI CKBAXKUH C MCIOJIb30BAHUEM 3aMEPOB 1¢6UTA
CPCICTBAMM HU3MEPEHUH, CEPTUGUUMPOBAHHBLIX B YCTAHOBJIEHHOM MOPSAIKE, HAa CelapaliOHHBIX
YCTAHOBKAX.

Inist onpeneneHus: ¢ BO3MOXHO MEHBILEH MOrPELIHOCTbIO 1eOUTA Ta3a NO0OBIBAIOLINX CKBA-
KWH, B [IPOAYKLIMH KOTOPBIX UMEETCsl KOHIEHCAT, BOA U TBEPIbIC YaCTHIIBI, BLIHOCHMBIE B [IPOLIECCE
UCCJIEIOBAHNS HA Pa3IMYHBIX PEXHUMaX, Nepel MPUOopoM, 3aMePSIOILMM 1eGUT, HEOBXOIMMO yCTa-
HaBJIMBaTh YCTPOUCTBA, YIABJIUBAIOLIME MEXaHUYECKUE IPUMECH U KHUIKOCTb.

Eciu naBienune B ra30c60pHOMN CETH MO3BOJIAET MOTYYUTh HYXXHBIN AMANA30H A1€OUTOB U Jie-
NIPECCUH, TO UCCNIEAOBAHNE CKBAXHMHEI JOJKHO NPOBOIMTHCS C MOJaYeii Ta3a B ra30NpOBOL.

Jle6uT rasa, KoHIeHcaTa, BOABI B 3TOM CJIy4ae MOXET ObITh 3aMEPEH Ha KOHTPOJILHOM CEla-
patope YKIII (YIIII).

[l1st u3MepeHus pacxola NMPUMEHSIOTCS TAKXKE AU(DMAHOMETPbI — PACXOIOMEDPHI, KOTOPbIE
COCTOAT U3 IBYX Y3JIOB: YCTPOMCTBA A pasMelleHust quadparMbl (Corula, IUTyLiepa WM UHOTO
CYXaIOILETo YCTpONCTBa); AN PepeHINaTEHOIO MAHOMETPA, C UCHOJIb30BAHUEM KOTOPOTO M3Mepsi-
€TCsl mepenan napjeHus Ha THadparme.

Ha xaxnoM pexwume McCeIOBaHUS MTPOBOAUTCS OTGOP MPO6 MEXaHUUECKUX NPHUMECEi U
XKUIKOCTU B MEPHBIC COCYNbI U KOHTEHHEPHI. [1poObl HanpaBsioTCs B labopaTopyio sl MPOBE/e-
HMS THAPOr€OXUMUYECKOTO U IPaHYIOMETPUUECKOTO aHAIN3A.

ITpuGopsI, B KOTOPBIX MCTIONB3YIOTCSI CYXAIOIIUE YCTPOMUCTBA, JOIKHBI YIOBIETBOPSITH TPe-
6osanusaM craHngaptos cepun TOCT 8.586.

[1pu ucnonbzosanun JIMKTa 1e6UT CKBaXXMHBI PACCYUTBIBAETCS MO 3HAUECHUSIM TEPMObapH-

YECKUX BEJUYUH 10 PopMyIte
C-P-A

0= TOT\/T—T J (7.40)
rie Q — ne6ur rasa, ThiC. M3/CyT;
P — abcontoTHoe naBneHue nepen nuadparmoit, Ia-10-5;
Pors — OTHOCHUTE/IbHAS TUIOTHOCTD T'a3a O BO3IYXY;
T'— abcomoTHas TeMreparypa rasa nepel amadparmoit, K;

7 — K03 dHULHUEHT CBEPXCXKUMAEMOCTH raza npu Pu Tt
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C — k03 dULHEHT pacxola, 3aBUCAIIMI OT AMaMeTPOB AuapparM 1 H3MEPUTENLHON JINHUH

(3HaueHus C npuBeneHbl B Tabnuue 7.3);

A — ITOTPABOYHbI KOI(DOUIUMEHT, YIUTHIBAIOLINA H3MEHEHUE MTOKA3aTe1s anuadaTel peab-

HOTIO rasa.

Ta6auua 7.3 — 3HaueHUs KoabduuneHToB pacxona C Ui U3MEPUTE/ICH C BHYTPEHHUMHU
auaMetpamu 50,8-103 M u 101,6-103 m

JluameTp oua- C 1ns1 uamepuresien JlnameTp aua- C 1151 usMepuTenen

dparmel, 107 M | p=508.10°m | D=101,6-10°m | dparMbi, 10°M | p=508.103m | D=101,6-107 m
1,587 0,448 - 22,225 99,93 89,44
2,381 0,986 - 25,400 119,60 116,50
3,175 1,852 - 28,574 153,10 146,80
4,762 4,254 - 31,749 193,30 181,10
5,556 5,871 - 34,294 237,40 218,20
6,350 7,602 7,326 38,099 294,60 260,00
7,937 11,690 - 44,449 - 355,20
9,525 16,630 16,470 50,799 - 469,20
11,112 23,840 - 57,149 - 601,50
12,700 29,930 29,460 63,499 - 754,40
15,875 45,280 45,890 69,849 - 934,00
19,050 66,120 65,770 76,199 - 1148,00

B neitctByroweit Mucrpykuun 1980 1. [1] ko3¢ dUuneHT A peKOMEHAOBAJIOCHh HAXOAMTD ITO
dopmyie (V1.9), mnbo no pucyHky VI.23. MHOrouucieHHbIE IPOMBICTIOBBIE UCCIIENOBAHMS MOKA-
371 HECOOTBETCTBHE (PAKTUUCCKUX 3HAYEHUI KOd(PhULMEHTA A BeTMYMHAM, ONPEACIAEMBIM 110
MpUBENEHHBIM B AelicTBytoueit MUucTpykuuu [1] popmyne u rpaduky.

Tax, B Auana3oHax JaBAeHUS U TEMIEpaTypbl, COOTBETCTBEHHO 154,0-10°—244,2-10° I1a n
296,15—314,15 K xoappuuueHT A cornacHo aeiicTByoleit MHCTpykuuu [1] 10JKeH HU3MEHSIThCS
ot 1,16 10 1,32. ®akTHUYecKU Xe BeAMINHA A N0 pe3y/IbTaTaM THAPOAMHAMUYECKMX UCCIIeA0BaHUM
CKBaXWUH MECTOpOXAeHMiT ceBepa 3ananHoit CuOUpPHU NpU Tex XKe TepMOBapryeCKUX YCJIOBUSIX Ha-
xomutcs B auanasone 0,841—1,243 co cpeanum apudmeTuueckuM 3HadyeHueM — 1,015. BepositHo,
TaKoe pacxoXIeHue SBISETCH Pe3yIbTaTOM COBMECTHOTO MPOSIBIEHUS B3aMMOUCKIIIOUAIOIINX (haK-
TOpOB: MOKa3aTeNs aavadaThl U KOJMYECTBa XUAKOH daspl. 110 3TOM npuunHE, ONUpasch Ha pe-
3yAbTaThl MHOTOUMCIEHHBIX TIPOMBICIOBBIX UCCIEN0BAHUA, MOXHO 0OOCHOBaHHO PEKOMEHIOBATDH
JUTSL MECTOPOXIEHHUI ceBepa 3anannoi CHOHpH MPUHUMATh 3HaY€HUE NMONPaBOYHOTO KO3 duLn-
€HTa A paBHOE eMHULIE.

Onucanue koHcTpykumu JIMKTa npusenero B paszesne 10 HaCTOAIMX PEKOMEHAALIUH.
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8 Fa30rmp0nnHaMuqecxne HCCICA0BAHUSA CKBAXKHH

[asorunponnHamMmuueckue uccieI0BaHNsA CKBAXUH BKITIOYAIOT KOMIUIEKC B3aMMOCBA3AHHBIX
MCTONOB, OTJIMYAIOLIMXCH TEOPETUYECKOU OCHOBOM, TEXHOJOIMEN U TEXHUKOM McrosHeHus. 1o
JaHHBIM 3THX WCCENOBAaHUH ONPENENSIOT C/IENyIOLIME MapaMeTPbl: TeOMETPHYECKHME XapaKTepu-
CTUKH 3aJI€XH; KOJUIEKTOPCKHUE U (UIBTPALMOHHBIE CBOMCTBA TLUTACTA, X U3MEHEHHE IO TUTOMAAN
1 pa3pesy IU1acTa, a TAKXe CTBOJTY Ta30BOi CKBaXHHbI; THAPOIMHAMUYECKHE M TEPMOTHHAMMUYECKHE
YCNIOBHS1 B CTBOJIC CKBRXHHBI B NPOLIECCE IKCTUTYATALMU; U3MEHEHHE (Ha30BBIX COCTOSHUIA IPH 1B -
KCHUH NPUPOIHOTO rasa B MJIAcTe, CTBOJIC CKBAXMHbL M HA3eMHBIX COOPYXXEHHUSX B MPOLIECCE pa3-
pabOTKM MECTOPOXIEHWS (3A1€XKH); YCIAOBUS CKOIUIEHUSI M BHIHOCA KUAKOCTH U TBEPAbIX IPUMECEH
C 320051 CKBaXUHBI, 3(G(EKTUBHOCTD MX YNAICHHS; MOCAENCTBUS TpoLiecca KOPPO3UHM, CTeNeHb 1
XapaKTep ero U3MEHEHUsI [IPH UCCIEIOBAHUM U OKCILTyaTalluu CKBAXWH, B IIPOAYKLIMU KOTOPBIX CO-
ACpKATCsi arpECCUBHBIC KOMITOHEHTBI; TEXHOMOTUYECKUIT PEXXMM PaGOThl CKBAXHUH C YYETOM MMEIO-
UINXCSI OTPaHUYEHUI ee TIPOU3BOLUTEIBHOCTH.

Ha pa3HbIx 9Tanax n3ydeHHOCTH 1 OCBOCHHSI MECTOPOXIEHUS TPEGOBAHHS, IPEAbABIAEMBIC
K ra3oruipOAMHaMHUYECKUM HCCIEIOBAHUAM, PA3TUYHbI. B LIeJI0M HccemoBaHUS CKBAXUH HA Ta30-
BbIX ¥ TA30KOHIEHCATHBIX MECTOPOXIEHUSAX NEJISITCS HA TIEPBUYHBIE, TEKYLLIME U CTIELHAIbHBIE.

IepBiyHble UCCIEN0BaHUS IPOBOLSTCS BO BCEX PA3BEIOUHBIX U HKCILTYATALIMOHHBIX CKBA-
XKHMHaX, COCTABJIAIOT Ha4ajJbHYIO I'MAPOAMHAMMYECKYIO OCHOBY M MPOBOIATCS IUISL ONpedeNeHuUs]
napaMeTpoB U MPOAYKTUBHOMN XapaKTEPUCTUKH IUTACTA, OLIEHKU JOOBIBHBIX BO3MOXHOCTEH CKBA-
XVHBI 1 000CHOBaHHA BIGOPA TEXHOJIOTMYECKOTO PEXUMA PAGOTHI CKBAXKHMHbI. Texyume uccneno-
BaHWsl [IPOBOAATCS HA SKCIUTYaTALHOHHBIX CKBAXHHAX B MPOLIECCE Pa3pabOTKH MECTOPOXKACHHSI, UX
OCHOBHO} 3a/1aueil sIBISETCS MOIyYeHHe HEOOXOAMMOMN HCXOIHOMH HH(OPMAIMH IS AHATM3a U KOH-
TPOAs 3a pa3paboTKoM. CrielMabHble HCCIENOBAHMS TIPOBOASTCS IS ONpee/eHus napameTpoB,
00YCJIOB/IEHHBIX KOHKPETHBIMH YCJIOBUAMH MECTOPOXICHUS.

C y4eToM CylIeCTBYIOLIMX TEXHOMOTHIA NMPOBEAEHNS TA30TMAPOIMHAMUYECKIX UCCIEIO0BA-
HUI BBUISJISIIOT 11BE TPYMIIBI MCCIICIOBAHUI: UCCIENOBAHUS TIPU YCTAHOBUBLIEMCS] (cTaLlMOHApPHOM)
pexuMe QUIBTpalMK ra3a (METO YCTAHOBHBLUMXCS OTGOPOB) U MPH HEYCTAHOBUBILEMCS (HecTa-
LIMOHApHOM) pexuMe (HHIbTpauuy rasa. [Tox ycTaHOBUBIIMMCS pexXUMOM (GHIBTpaLMK Ta3a TIOHHU-
MaloT TaKKe YCJIOBUS ABMXCHUA (JIIOMIA B MJ1acTe, IPU KOTOPhIX U3MEHEHUE NaBJieHUs U 1e0UTa B
TE€IEHHE OTIPEAEJIEHHOTO MPOMEXYTKA BPEMEHM CYLIECTBYIOILMMH KOHTPOIBLHO-M3MEPHTETbHBIMU
npubopamMu He HGUKCHUpYETCS.

WccnenoBaHust cKBaXuH TNPU HEYCTAHOBUBLIEMCS PeXUMe (GUIBTPALMH [a3a OTIMYAKOT-

Csl MCHBIIIMM BPEMEHEM M 3aTpaTaMH Ha €ro IpoBeAeHUE. HpI/I 3TOM BUIE UCCIECOOBAHUN MOXHO
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MOJIYYUTH CBECACHUSA O ¢)HHpraHHOHHbIX XapakKTepUCTHKAaX TacTa, OUEHUTDH CTCIICHD THapoarHa-
MHWUYECKOTO COBEPIICHCTBA CKBaXXUHBI ¥ (bHHpraHHOHHO—CMKOCTHbIC CBOMCTBA yAAJEHHBIX OT IIpH-

CKBaXXMHHOM 30HBI Y4aCTKOB IJIacTa.

8.1 IToaroroBka CKBazKHHBI K ra30ruiApoAMHAMMYECKUM HCCI1eJ0BAHUAM

[TOAroTOBKA CKBAXUHBI K FA30TUAPOAMHAMUYECKMM HCCIEN0BAHUAM O0YCITOBIUBACTCS:

- Ha3HaYeHMEM UCCIIeNOBaHMsl (IEPBIYHOE, TEKYIIEE, CIICLIUATBHOE) U 06BbEMOM TPEOYeMOH
MHGOpPMALINU;

- FeOJIOrMYECKUMHU OCOGEHHOCTAMHM 3aIeXKH, XapaKTePUCTUKOW MOPUCTOM Cpelbl U IOJY-
yaeMOil MPOLYKLMH (HATMYKE 3HAYMTESHHOTO KOJIMYECTBA KOHICHCALMOHHOM BOMIbI, KOHACHCATA,
bwibTpata 6ypoBOTO PacTBOpPA, arPECCUBHBIX KOMIOHEHTOB B COCTaBE rasa, BO3MOXHOCTb Pa3py-
LIeHUS TPU3a00HOM 30HbI, 00pa30BaHKE IMAPATOB B CTBOJIE CKBAXWHBI B TIPOLIECCE UCC/IENOBAHNA,
MOATSTUBAHUE KOHYCA [MOJOUIBEHHOM! BOJbI);

- KOHCTPYKLIMEN CKBaXUHbI ¥ TPUMEHSIEMbIX ITTyOMHHBIX TPHOOPOB;

_ CTEeHbIO OCBOEHMs MeCTOpOXIeHHs (Halnuue Ha3eMHbIX KOMMYHMKalMil 10 cbopy u
OCVIIIKE Ta3a).

[lepen MccnenoBaHUEM CKBAXMHBI, BbIIEMLEH U3 OypeHMs, HeOOXOIHMMO OCBOWTH €€, He
JIOTIycKasi IpH 3TOM 06pa3oBaHmsl Ha 3a60¢ Nec4aHO-JIMHUCTOM IPOOKH. B ycnoBHSX BO3BMOXHOIO
pa3pyLIeHMs TUIaCcTa M MOATATHBAHMSI KOHYCa MOJOLIBEHHO! BOJBI CO3aHNE 00JIbIINX AEPECCUI
Ha f1acT He nomyckaercsd. HeobXxonnmo nponyTh CKBaXHHY, B TPOLIECCE OCYUIECTBIIATL KOHTPOJIb 34
BBIHOCOM IIPMMECEH B TIOTOKE ra3a ¢ IOMOLIbIO CeMapalluOHHBIX YCTAHOBOK.

O60pylOoBaHMe YCThsl CKBAXMHBI [UIS MTPOBEACHUS [a30TMAPOAMHAMUICCKUX UcCeNOBaH Ui
B 3aBUCUMOCTHU OT CTaJINN OCBOEHUS MECTOPOXKICHMS, UX LIEJIM M HA3HAUCHUS, XapaKTEPUCTUKH 3a-
JIeKU IPOBOLMTCS B OCHOBHOM IO IBYM CXEMaM, NMPEJCTaBIEHHbIM Ha PUCYHKaX 8.1u8.2.

YCeTbe CKBaXKUHbBI, HE MTOAKIIOUEHHON K TPOMBICTIOBOMY ra3oc60pHOMY MYHKTY, TIEPEN ra3o-
IMIPOIUHAMMYECKMM UCCIIeJOBaHHEM 000pYIyeTCs IyOpHKaTopoM, 00pa3iOBBIMU MAHOMETPAMM,
CenaparopoM, U3MepUTEIEM PACX0/la, TePMOMETPAMHU U BHIKUIHOI JIMHUEH U (hakena (cM. pucy-
Hok 8.1). B 3aBMCHMOCTH OT HAMEUEHHOM IIPOrpaMMBbl BO3MOXHBI HEKOTOPBIC U3MCHEHUA OTAC/Ib~
HBIX Y3/10B YKa3aHHOU cxeMbl. B 4aCTHOCTH, €CJTU TIPEANOoJIaracTcs MpoBeICHUE ITyOMHHOM 1e0UTO-
MeTPUM WK N3MepeHuUs 3a60iHOro JaBIeHUS U TEMIEPATYPbI IpPUbopaMu ¢ JHCTAaHIMOHHOMN peru-
cTpaumeil, To BMECTO 0ObIYHOTO JTyGpUKATOpa yCTaHAB/IMBAETCs JIyOPUKATOP MUIA CIyCKa IpUOOPOB
Ha xabese. TIpy 3TOM MaiuMHa ¢ JeGeAKOil 3aMeHsIeTcs reoU3nYECcKOi KapoTaxHON CTaHLUEH.
HaunGonee pacnpocTpaHeHHasi cxeMa OOBSA3KHM YCThSl CKBaXHH, MOAKIIOUEHHBIX K MPOMbICIOBOMY

ra30c60pHOMY MYHKTY, TIPELyCMaTpUBaeT MHAMBUIYATbHOE MCCAEN0BAHUE KAXIOH U3 HUX. Takast
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cxeMa (CM. pucyHok 8.2) TpebyeT 06opynI0BaHUS YCTbsi CKBAXMHBI JIMILb JIyOpUKaTopoM, o6pa3Lo-
BbIMM MaHOMETPAMM, TEPMOMETPAaMHU U INOAKIIOYEHUS CKBAXUHBI K MCCIEI0BATEIBCKON JTUHMH.
Pacxon rasa onpenensieTcst o AaHHBIM PacXoIOMepa, YCTAHOBIEHHOTO Ha HCCIIEN0BaTENLCKO JTH-
HUU. BONBIIMHCTBO ra30ruAPONMHAMUYECKMX M KOMILIEKCHBIX (C TTPOMBICJIOBO-TeOPU3HYECKUMU )
MCCNEN0BaHHI MPOBOAUTCSI B CKBAXKUHAX, TTONKITIOYEHHbIX K IPOMBICJIOBOMY ra3ocO0pPHOMY ITYHKTY.
OCHOBHOE MPENMYILIECTBO MOAKIIOYEHHDBIX CKBAXXUH — BO3MOXHOCTb [IPOBEACHUS UCCICIOBATENb-

CKUX paboT Oe3 BhIITycKa rasa B aTMoc(epy.

1 — ckBaxuHa; 2 — GoHTaHHas apMaTypa; 3 — TyGpUKaTop; 4 — KCC/ea0BaTeIbCKUI ABTOMOB ML
¢ 1ebeIKoi; 5 — cenaparop; 6 — eMKOCTb [UTst 3aMepa 00beMa KUAKOCTH; 7 — U3MepUTeh pacxona rasa
(AHUKT); 8 — dpakenbHast 1MHUSA; 9 — MaHOMETpBI; 10 — TepMOMETP; 11 — rIyOUHHBII npubop;
12 — kpennieHHe BBIKUIHOM JTUHUK; 13 — TMHUS BBOAA UHTUOUTOpA

Pucynok 8.1 — O6opynoBaH#e yCTb CKBAXUHBI, He TIOAKTIOUEHHOM K ra3ocOOpHOMY NYHKTY

BIpOM ra3

A
C
|

g 2 3 .
B konexrop

9) 1
b} ]
|
/

IS IS S

| — doHTannasa apMatypa; 2 — MaHOMETPbI; 3 — TEPMOMETPbI; 4 — eMKOCTH IS KUAKUX
M TBEP/BIX TIpUMECeid; 5 — onopbl; 6 — cenapatop (TpyOHbIi); 7 — H3MEpHUTENb pacxoa rasa;
8 — nuHUs BBOIA UHIUOUTOPA; 9 — (paKkeNbHAS TUHUS

Pucynok 8.2 — O6opynoBaHue yCThsl CKBAXUHBI, MOIKTIOUEHHOM K razocOOpHOMY ITYHKTY
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OnHAKO TpM UCCENOBAHWHU C BBIMYCKOM ra3a B ra3ofpoBOA pa3HHMIA MEXIy IUIaCTOBBIM
M YCTbEBBIM (TOCJIE Cenaparopa) NaBIeHUAMH JOJKHA KOMIEHCHPOBATh MOTEpH NaBNCHMSA IIpH
JIBMXEHMY ra3a B IUIacTe A0 3a60s1, 110 CTBOJY CKBaXMHbBI, a TAaKXe MOTEPU B CEMapaTope Ha BCex
peXHMMAaxX MCCIeIOBaHMs. B HEKOTOPBIX ClyyasiX, KOTIa CKBaXMHbI BCKPBIBAIOT TLIACTBI C HU3KMM
JIABEHUEM, ¥ [IPAKTUUYECKU Ha BCEX MECTOPOXIEHHMSIX Ha 3aBEpILAIOIIEH CTAMH UX Pa3paboOTKy nc-
CJeIOBAHMA C BHIMYCKOM ra3a B Ta30MIPOBOJ BCTPEUYAIOT OMPENENEHHBIE TPYAHOCTH. JTO CBA3AHO €
TeM, YTO HeGOJIbLIAs pa3HMLIA MEXIY JaBIeHHEM B ra30lIPOBOJIE U YCThEBHIM IABJIECHUEM TOCIE ceTia-
paTopa OrpaHMYMBAET YUCIIO PEXKMMOB HccienoBanus. C ueibio obecredeHns I0CTaToYHOTO Auana-
30Ha M3MEHEHMSl YCTHEBOTO IaBJICHUS Ha oBLIei cxemMe 0G0pYI0BaHHs CKBAXHMHbI, TOAKTIOYECHHOH
K Ta30cO0pHOMY IIYHKTY, MPEAYCMOTpeHa daKeJIbHast IMHUS Ul IPOBENCHUSA 4acTH UCCeI0BaHU M

C BLIITYCKOM Ia3a B aTMoccbepy.

8.2 UcciienoBaHne CKBAXKHH NPH YCTAHOBHUBLIEMCS peXkuMe GUIBTPaLMK ra3a

Hccie[oBAHME TA30BbIX M TA30KOHICHCATHBIX CKBAXHMH MPH YCTAHOBUBILEHCA (PUIBTPaLK
ra3a, YacTO Ha3bIBAaEMOE METOJIOM YCTaHOBUBLIMXCH OTOOPOB, 0a3MpyeTcsl Ha CBA3U MEXIY YCTaHO-
BUBIIMMMCA 3a60HBIMK (YCTBEBbIMHI) IaBIEHUAMH M J€GMTOM ra3a Ha pa3IM4HbIX pexumMax. JaH-
HOe McciIea0BaHme SIBASETCS OCHOBHBIM METONOM ITOTyYeHUs] MHPOPMALIMU O TEKYILIEM COCTOSHUU
CKBaXWUHBI U ee Tpu3aboiiHoi 30Hbl. Ha OCHOBE pe3y/bTaToB MCC/ICAOBAHMS OLICHUBAETCS IIPOAYK-
TUBHAsSI XapaKTEPUCTHKA CKBAXHMHBI, €€ MOTeHLNATbHBIE BO3MOXHOCTH MO J00bIYE YIIeBOAOPOI-
HOTO ChIPbSI, @ TAKXE OIPENe/ISIOTCs yeIoBUs 6e3ruApaTHOM 1 0€3BOIHOM IKCILTYyaTallMM, BETM1UHA
MaKCHMATBHOM HOTTYCTHMOI JIETIPECCHHM Ha IUIACT, TEMIIEPATyPHBIN PEXUM paboThl CKBaXKUHBI.

AGCOJTIOTHO YCTAHOBHBILIErocs pexXuma (GUIIBTpaliiy ra3a (ra30KOHAEHCATHOW CMECH) B ILIa-
cTe He cymiecTByeT. OIHAKO C OMpPEAeNeHHO! YCIOBHOCTbIO (DUIBTPALIMIO Ta3a B HEKOTOPBIX CJIy-
YasgX MOXHO CYMTATh YCTAHOBMBILENCS. B peasbHBIX YCIOBUSX 3a YCTAHOBUBILMICS MPUTOK rasa K
CKBaXXHUHE MOXHO MIPHHSITh TaKoii TIPUTOK, TIPU KOTOPOM M3MEHEHUE NaBIEHUS 1 eOuTa B Te4eHHEe
ONpeeJIEHHOTO MPOMEXYTKa BPEMEHHU CYIHECTBYIOUIMMH KOHTPOJIbHO-U3MEPHUTEIbHBIMU npubo-
paMu He dukcupyerca. [103TOMy B IPOMBICTIOBBIX YCJIOBUSIX HACTYTUICHUEM YCTAHOBUBILEroCH pe-
®uMa GUIbTPALIMU CUMTAETCS MOMEHT, HAYMHAas ¢ KOTOPOTO U3MEPsIeMbli ITapaMeTp NEPECTAET U3-
MEHSITHCS.

8.2.1 TexHOJOTHUS UCCIIENOBAHUS CKBaXKMHBI [TPHA YCTAHOBUBIIEMCS PEXHUME

¢wiIbTpaunu

JLIst yCTAHOBJIEHUS CBA3M MEXJY YCTAHOBUBIIMMUCS 3a60HHBIMHU (YCTHEBBIMU) NaBJICHUAMH
1 1e6MTOM ra3a Ha pasIMYyHBIX PEXHMMAX C LEJbIO ONPeIesICHUS 3aBUCHMOCTH IeOUTa ra3a oT Jenpec-

CHMM Ha IUIACT U JaBJICHHMS Ha YCThe; U3MeHEeHMsI 3a60HOTO U YCThEBOIO JaBJIeHUM U TeMIiepaTyp OT
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nebuTa CKBaXUH; K03OUIMEHTOB PUIBTPALIUOHHOTO COMNPOTUBJIEHUS; KONUYECTBA BBIHOCHUMBIX
KMIKUX U TBEPAbIX PUMECEH Ha PAa3TUYHBIX PEXNMAX; YCIOBUIl Pa3pylleHust IPU3aB0oitHOI 30HHI,
HaKOTLICHUA ¥ BRIHOCA TBEPABIX M KUAKUX YACTULL € 320051 CKBAXXHHBI; TEXHOIOTHYECKOTO peXuMa
pabOThl CKBAXUH C YYETOM Pa3IMYHbIX (DAKTOPOB; KO3bGULMEHTA THAPABIMYECKOTO COMPOTHBIIE-
HUsI TPYO; 3 GHEKTUBHOCTH PEMOHTHO-NPOMHIAKTUYECKHX paboT (MHTEHCUMUKALIUS, KPeIUIeHe
NpU3abOHOM 30HbI, JOMONHUTEbHAA NtepdopaLus, YCTaHOBKa MOCTOB, 3aM€Ha JIM(MTOBBIX TPyD)
TIPOBOAATCSA NCC/IE0BAHMA CKBAXHUH MMPU YCTAHOBUBLIEMCST peXUMe (PIIBTPALIMU Ta3a.

Hccnenosanve mpoBoauTCcs B COOTBETCTBMH C 3apaHee COCTABICHHOM IporpaMMoi pa-
6or. B 3aBMCMMOCTH OT OGYCTPOHCTBA NPOMBIC/IA MOArOTABIUBAIOT COOTBETCTBYIOLIUE MPUOOPHI
1 000pyIOBaHME U MOHTHUPYIOT UX Ha CKBaXXHHE COIACHO CXeMaM, MMOKa3aHHBIM BbILIE Ha PUCYH-
kax 8.1, 8.2.

OcBoeHHE CKBaXHHBI TIPOBOAMTCS C YUETOM MOJOXEHHH, MpUBENEeHHBIX B 1. 8.1. Uckmo-
HEHUE COCTABMAIOT TONBKO CNELMATILHBIE UCCIENOBAHMS, KaK, HAalIPUMED, UCCIEN0BAHHs, TIPOBO-
AVMBIC 1T U3YIEHUS] BIIMSIHUA HAKOIIEHMS KUIKOCTU B CTBOJIE CKBAXHMHBI M €€ BHIHOCA HA MpPO-
AYKTUBHYIO XapaKTE€PUCTHKY, BIUSTHUS IPOPBIBA BOMBI K CKBAXKHHE.

TexHomorus MCcneNOBaHUS CKBAXMHBI TIPU YCTAHOBHMBILEMCS] pexuMe punsTpauuu npemay-
CMaTpUBacT, YTO MEPE HaYaJlOM UCCIENOBAHUS AABJIEHHE HA YCThe CKBAXHWHbI JOJKHO ObITH CTa-
THyeckKuM. Kak npasuno, ucciienoBaHue NpOBOAUTCS HAYMHAS OT MEHBLINX IeGHTOB K GONBIINM
(npsiMoii xon). CKBaXUHY Clie[yeT TyCKaTh B paboTy ¢ HeGOMbIIMM AEGHTOM 10 MTOTHOMN CTAGHIN3a-
LMY 1aBIEeHUsA 1 Ne6UTa. [TepBasi TOYKa MHIMKATOPHOM IMHUY (DUKCUPYETCS TOTA, KOTIA NaBICHHe
Y IeOUT CKBaXXMHBI HA NAaHHOM AuacdparMe (1uaitbe, HITyLIEpE) HE U3MEHSIETCST BO BpeMeHU. [Tponecc
CTaOMJIM3aLMK AaBEHHS U Je6UTA HEMPEPBIBHO PETUCTPUPYETCS U MONYYEHHOE AABIEHUE HCITIOMb-
3yeTcsl IJIsA OTIPEAE/ICHUs] MapaMeTPOB IIIacTa.

Tocste npoBenenus COOTBETCTBYIOLMX 3aMePOB NaBJEHHs Ha 3a60e, Ha yCTBE (B JIUPTOBBIX
Tpy0ax), B 3aTPyOHOM M MEXTPYOGHOM IPOCTPAHCTBAX M TEMITEPATYPhl B HEOOXOMMMBIX TOYKax, Je-
6UTOB rasa, XMAKOCTH U KOJIMYECTBA TBEPABIX YACTHI CKBAXKMHY 3aKpbLIBAIOT. [laBiieHUE B CKBAXXWHE
HaYMHAeT BOCCTaHaBIUBaThCs. [Ipouecc BOCCTaHOBAEHMS YCTHEBOTO HABJEHMS IO CTATUYECKOTO
TaKxe (UKCHPYeTCS HEMPEPLIBHO, YTO HO3BOJISAET MPU COOTBETCTBYIOLIEH 00paboTKe ONpesenuThb
TIapaMeTPBI IU1aCTa NO KPUBOM BoccTaHOBNeHUsI nasienus (KB/I).

HomHbIA UMK M3MEHEHMs IaBeHHMs BO BPEMEHM HA ONHOM DEXMME TOKAa3aH Ha pu-
CyHKe 8.3.

HccnenoBanue ckBaXuH MPOBOIUTCS HE MEHEE YeM Ha IMSTU-LIECTH peXuMax npsiMoro u
ABYX-TPEX PEXHUMax obpaTHOro xona. Ha Bcex pexumax Heo6XOIMMO COBITIONATb YCIOBUS, BBIMON-

HCHHBIC Ha MEPBOM DEXKHUME, U MPOBECTH aHAJIOTHYHbIEC 3aMEphl JaBJICHU, TEMIIEPATYPHI, neduTta
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rasa, XMIKOCTU KU TBEpAbIX YaCTHLL. Beco MpouecC CHATUSA I/IHHI/IKaTOpHOﬁ JIMHWUU TIpHU YCTAHOBHUB-

LIMXCs pexuMax (GUIBTpalyi Ta3a NoKas3aH Ha pucyHke 8.4.
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PucyHox 8.3 — IMonHblii UK U3MEHEHUST NaBJICHUA BO BpEMEHN!
Ha OJHOM pEXUME UCCIIe10BaHuUsA

3aboiiHoe
JaBlieHue

Jeout

Bpems

PucyHok 8.4 — Tunosas nocie10BaTelbHOCTb MCCIIC0BAHNI CKBAXKUHBI
TIPU YCTAHOBUBLIEMCS peXUMe QUIBTPALIMH

JKenaTenbHO, 4TOGBI OAMH U3 PEXMMOB OOPATHOTO X014 ObLT ¢ HAMMEHBLINM AEOUTOM s
KauyeCTBEHHOM OLIEHKM Haluuus XKUIKOCTU Ha 3a60€e, BLIHOC KOTOPOil OBl 3aTPYAHEH Ha PEXMMax
IPSIMOTO XOJ1a.

pu HATVYKM TTaKepa B 3aTPyOHOM MPOCTPAHCTBE U 3HAYUTEBHOTO KOJIMYECTBA B/ark B 10-
TOKe rasa onpeieeHue 3a60iHOro NaBIeHUs! MO JABJICHUIO Ha YCTbe MPUBOIMT K CYLICCTBCHHBIM
norpelHocTsM. B 3ToM ciyuae clleayeT Monb30BaThCsl IIyOMHHBIM MAHOMETPOM C MECTHOI WU
JTUCTAHLMOHHOM perncrpalyeil 3a60MHOTO JaBICHHUS HA Pa3IMYHbIX pexuMax. i CKBaXHMHbI C
YUCTHIM 3a00eM 3200iHOE JaBIeHe MOXHO OMpPENENUTh PACUETHBIM MYTEM.

IMpyu BO3MOKHOM 06PAa30BAHUK CTOJI0A KUIKOCTH B CKBaXMHE pacueTHOe 3a00iiHOe naBie-
HHUe TI0 3aMepaM Ha YCThe OIpenesisieTcsi MPUOIMXEHHO, II0OITOMY HEOOXOIMMO TOJIb30BAThCS [y~

OUHHBIM MAHOMETPOM.
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Ecin ckBaxuna nepen HayaoMm ucciienoBaHus paGoTana, To CJICIYET €€ 3aKPhIBAaTh I BOC-
CTAHOBJICHHUS JaBICHHsI 10 CTATUYECKOTO, 3aTeM U3MEPUTH JaBJICHHUE, TEMIIEPATYPY C LEJIbIO Ofpe-
JeNeHus T1aCTOBOTO JaBIEHUS.

B pa3sBenovHbIX U 3KCIUTyaTALIMOHHBIX CKBAXMHAX AOCTOBEPHOCTD MOJy4aeMbIX pPe3yJIbTaTOBR
CYLUECTBEHHBIM 00pa3oM 3aBUCHUT OT KOHCTPYKLIMU CKBAXMHbBI U 3200i{HOO obopynoBanusi. [Tosn-
HBIH LMKJT MCCIEA0BAHUS TIDU YCTAHOBHMBLUEMCS PEXUMeE (DUIBTPALIMM [a3a MOXHO OCYIIECTBUTD
JINUIb TTPU BCECTOPOHHEM UCMOJIb30BAHMM CYLIECTBYIOUIMX CPENCTB JUISI NCC/IENOBAHUS CKBAXHIH.
[ToaToMy Ha MECTOPOXIEHUAX CO 3HAYUTETbHON TOILIMHON U HEOIXHOPOLHOCTBIO MPOAYKTUBHOTO
paspesa B HEM3YUCHHBIX 9aCTSIX 3aJI€XH B OTAEIbHBIX Pa3BEAOYHBIX M IKCILUTYaTALMOHHBIX CKBAXH-
Hax JTMGbTOBLIE TPYOBI CIEAYET CIIYCKATh A0 KPOBJIH I1/1aCTa.

B npoekte pa3paboTKy MECTOPOXIEHUSI B 3aBUCHMMOCTH OT XapaKTepPUCTUKU TIOPUCTOI
CpEbl VIS TEKYLUHX U CNIELHAIBHBIX UCCIENOBAHUI JOIXXHO OBITh NTPEIyCMOTPEHO BbIIEJIEHHE CITe-
LMajIbHO 000PYAOBAHHOM IPYIITBI CKBAXMH, B KOTOPBIX ITyGHHA CITyCKa TMBTOBBIX Tpy6, ob6opynosa-
Hue 320051 KanaHaAMM-OTCEKATESIMU He TIPENSTCTBYET POBENCHMIO IEOUTOMETPHH, TEPMOMETPUN
1 IPYTUX ITTyOMHHbBIX KOHTPOJIBHO-U3MEPUTENBHBIX PabOT.

8.2.2 MeTons! 06paGOTKHU pe3y/IbTATOB UCCIEN0BAHU

YpaBHeHuUe NpUTOKa ra3a K 3a60K0 COBEPILEHHON CKBaXHHbI, XapakTepusyloiliee 3aBUCH-

MOCTb I0Tepb [UTACTOBOM SHepruu (P2 — P?) ot neGuta rasa, MMeeT BUI;
(Pi—P)=a-Q+b-Q, (8.1)

rae Puy M P, — COOTBETCTBEHHO ILIACTOBOE U 3a00HOE rasineHue, MIla;

aun b — Ko3OPUUUEHTH! GUIBTPALMOHHOTO CONMPOTHBICHHS, 3aBMCSLINE OT rapamMeTpoB
Npr3ab0iHOM 30HBI I1ACTa M KOHCTPYKLMH 32608 CKBAXKHHbI (a4 — THHEHHbIIH Ko3(pdunreHT Guib-
TPalIMOHHOTO conpoTusiaeHus, MITa?/(teic. M3/cyT); b — KBagpaTUYHBIIA ko3 dbuimeHT ¢unsrpa-
uMoHHoro conporusneHusi, MITa?/(teic. M3/cyT)?), 3aBucamme or ®EC maacra, HECOBEPLLUEHCTRA
CKBaXWHBI, FEOMETPUU 30HBI IPEHUPOBAHUSI, CBOMCTB rasa);

Q — NeOUT CKBaXHHbI, ThIC. M3/CYT.

AHaIUTHYECKH KO3(DGOULUEHTH (HDUIBTPALIMOHHOTO COMPOTUBIEHUS d M b OMUCHIBAIOTCS
CHENAYIOIMMHU POPMYTIaMU:

3,68'M'Z'R:T'

T;, .
as = In(R/R)+ €+ C 8.2

0,0000068p,, - z-P..-T,,
b= 1~h8-Tz [(1/R) —(1/R)+C, +C,], (8.3)

rae K — koahduumeHT Bszkocty, Mlla-c;

2 — KO3GbGULMEHT CBEPXCXXUMASMOCTH ra3a, 10U el
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P.; — 3Ha4YeHVE€ CTAHAAPTHOTO JAaBJICHNUA, MIa;

T,, — 3HaYeHKE TJ1acTOBOM TeMmnepaTypsl, K;

T.. — 3HaUEHME CTaHIapTHOM Temieparypsl, K;

k — NPOHMLIAEMOCTb TI1ACTa, MKM?;

h — ToJILIMHA TJIACTa, M;

[ — K03GPUILUEHT MAKPOLLEPOXOBATOCTH T1ACTA, MKM,

Per — TUIOTHOCTD Ia3a IpY CTaHIAPTHBIX YCIIOBUSIX, KI/M?;

C, u C; — KO3(DOULMEHTHl COBEPLIEHCTBA CKBaXMHbBI MO CTENCHW BCKPBITHA TLIACTA,
IOJU ell. U 1 /M COOTBETCTBEHHO);

C, u C; — K03 dULMEHTH COBEPLIEHCTBA M0 XapaKTepy BCKPHITHA IU1aCTa, 6/p v 1/M coot-
BETCTBEHHO;

R, R. — panuyc KOHTypa MUTaHUs U PainyC CKBaXUHBI, M.

[Tpy npakTHYeCKUX pacyeTax 3HayeHue R. GepeTcs MO paauycy H0J0Ta, KOTOPBIM BCKPBI-
BAICS1 TPOLYKTUBHBIIA TU1acT. U1l YCTONUYMBBIX ILTACTOB, SKCIUTYATUPYEMbIX CKBAXXHHAMHU € OTKPbI-
ThIM 3a60€M, BeJIMUMHA R, 10 J10JIOTY COOTBETCTBYET HCTUHHOMY paguyCy CKBaXXMHbI.

Jlis ToJly4eHHs MPOCTHIX PacueTHBIX GOPMYJ BHEIUHSSI IPAaHMULIA BIWSHHA paboTHl CKBa-
XMH PUHUMAETCS B BUIE OKPYXHOCTH C paaMycoM Rq. I1orpetrHocTb Ipu 3aMeHe dakTHuecko-
rO KOHTYpa BAMSHMs CKBaXMHbI SKBUBAICHTHOM OKPYKHOCTBIO paanyca R, He o4yeHb BenukKa. Tak,
HanpuMep, npu 3amene R, = 750 M Ha 250 u 500 M, KO3)GHULMEHT @ UIMEHSAETCS Ha 12%ud5%
cooTBeTcTBeHHO. Kak mpasunio, R, ONpPenesAoT KaK MOJIOBUHY PACCTOSTHUS MEXY HCCeIyeMOi U
COCEHUMHM CKBaXXHHAMHU.

AHaUTHYECKIE BBIPAXEHUs TS ONpeneneHust napameTpos R, Ry, Riips Rye, i, G, Gy, Gy
npyBeneHbl B yacTH I HacTOsIIMX PEKOMEHAALIU.

3aBucuMocTs P2 —P32 ot Q no dopmyne (8.1), Ha3biBaeMass UHAUKATOPHOM JIMHUEH, M10Ka-

3aHa Ha puc. 8.5.
APYQ AP: MIla?

0,40+ 160
0,30+ 120
0,20+ 80-
0,101 40+

0 100 200 300 400 500 600 Q,,Tsic. M3/cyT

PucyHok 8.5 — 3aBucumocth P2 — P2 ot Q(1); 3aBUCUMOCTD (P, — P)/Qot Q(2)
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Nt onpenenenna KoahdULUMEHTOB GUILTPALIMOHHOIO CONPOTUB/ICHUS a U b MIPUMEHSIOT
HECKOJIbKO METOAO0B (rpaduyecKre M YMCJIEHHBIE), YIUTHIBAIOLIMX XapaKTepHbIE CIyYau M 0COBEH-
HOCTH UCCICAOBAHMI CKBAXXKUH HA pa3NMyHbBIX MECTOPOXIEHMSIX.

Ipacduueckuii cnocob onpeneneHust KO3bOULMEHTOB @ U b: 110 pe3y/IbTaTaM MCCIEN0BAHUS
CKBaXKWHBI [UI KaXI0T0 PeXUMa BBIYUCITAIOT (PnfI - ]’32 )/ O, IO MONyYeHHBIM 3HAYEHUSIM CTPOST Ipa-
GuK B 3aBUCUMOCTH OT Q (CM. prcyHOK 8.5). KoadduumeHT a onpenensiercst Kak OTPE30K, OTCEKae-
MBILii IOTYYEHHO MPSIMOIA HA OCH OPAMHAT, KOIDPULHMEHT b — KaK TAHTEeHC yIJla HAKJIOHA MPSIMOK

K ocu abcruce.

IIpumep — ObGpabomka pesyrvmamog uccaedosanus ckeaxcunst npusedena ¢ mabauye 8.1 u na

pucynke 8.6. 3amepennoe naacmoesoe dasaenue cocmaeuao 24,16 MIla.

Ta6auya 8.1~ Pesyrbmambi uccaedo8anuii CK6AXCURbL HA YCMAROBUGUIEMCA PEXCUME durempayuu

2
Homep 2 2 p2 3 (P2 —P)/Q,
pewcuma | P»MIa | P}, Mila® Po—F MITa? | Q, motc. v’/cym MITa fmsic. a6 feym
1 24,35 592,92 8,14 100 0,081
2 23,96 574,08 26,98 200 0,135
3 23,37 546,15 54,91 300 0,183
4 22,55 508,50 92,56 400 0,231
5 21,48 461,39 139,67 500 0,279
AP? MIIa? AP?/Q, MIIa¥reiC. MY/cyT
0,35 T ]
160 0,31 y=0,0005x + 0,0343 S
1201~ y=0,0005x7+ 0,0374x — 0,25 %
/1( 0’2 _
80 — 0,15 —
40 P 0.1 s
i 0,051—
I 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Q, ThIC. M3 /CYT Q, TeiC. M3 /CyT

Pucynox 8.6 — Obpabomxa pezyromamog uccaed08anusn cK8aicuHot

Ilo pesyavmamam obpaGomru noayuaem ko3¢guuuenmor puibmpayuoHHsLx CONPomMue.IeHul

a = 0,0343 MIla*/meic. v°/cym, b = 0,0005 MIIa?/(movic. m°/cym)>.

YucneHnbiit cniocod onpeneneHns Ko3hOULIUEHTOB @ U b ¢ UCIOIb30BAHUEM CIIEAYIOILNX

dopmy:
2 2 2
a= ZAP/QZQ _ZQZAP . (8.9

Ny -(3o)
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_ NY AP -Y 0 AP'/Q
NY.O'-(To)

; (8.5)

rie  AP*= P! - P,

N — ob1uee YMCiI0 PeXKUMOB.

CyMMbI GepyTcsl [0 BCeM M3MEPEHHBIM 3HaUYeHUAM AP u Q.

B Tex ciayuyasix, Koriaa Mo KakKMM-AM0O TNpUYMHAM IUTACTOBOE [aBJICHUE OINPENCICHO
¢ GOJIBIION TTOTPELIHOCTBIO, PE3YJBTaThl MCCIENOBAHUS clelyeT oOpabaThiBaTh B KOOpAMHATaX
(P3f— P32n )/(0n— Q) ot (Qy + Q). 3nech i=1,2,3 ...m; n — NOPSANKOBbIA HOMEP OAHOTO U3 PEXNMA UC-
C/IEZIOBAHMS, m — OOLIIEe YUCIIO peXUMOB. KO3 bUIIMEHTH @ ¥ b TPU 3TOM MOTYT OBITh ONpPEEICHbI
Kak rpaduyecku, Tak v YUCIEHHO.

[paduueckuii crocob onpenencHus KoahGOULIMEHTOB a U b: 1O pe3y/ibTaTaM UCCIe0BaHus
CKBAXWHBI I KaXIOro pPexXUMa BbIYMCISIOT (P3f— P32n )/(On — @), NO NOJyYEHHBIM 3HAUYECHUSIM
CTPOAT rpadyK B 3aBUCUMOCTH OT (0, + (). Pe3yibraTel uccienoBanus, o00paboTaHHBIE B 3THX KO-
OpIMHATaX, PAacIoaraloTcs Mo NPsSIMOi, OTCEKAIOLIENH Ha OCU OPMHAT OTPE30K, PaBHBIU @, ¥ UMEIO-

LM YTOJI HAKJIOHA K OCH aBCIKCC, TAHTEHC KOTOPOTro paBeH b (pUCYHOK 8.7).

Ilpumep — Conocmas.aenue pesyromamoe o6pabomxu OaHHbIX UCCAE006AHU CKBANCUHBL NPU U3~

6eCnHOM NAGCMOBOM OasAeHUL — 68 KOOpOuHamax (Pnzn —P))/Q om Q., u npu neussecmuom — 6 Koopou-

namax (Pi— P})/(Q— Q) om (Q + Q).

Ta6auya 8.2 — Pesyabmambt uccae0o8anuii CK6ANCUHbL HA YCMAHOBUBUEMCA PedcUMe Quibmpauuu

Homep | g P (PL—P)/Q 0+0Q, | (B-PI/(Q-
s 3s 2 2 it 3 ’ ) 3 3/ (Q v,
p e}::‘lu- moic. m°/cym| Mlla (P, — B;), Mlle? MIla?/moic. M°/cym| moic. v°/cym MIlIaz/mbzc. M /cym
1 332 13,96 0,838 0,002524 - -
2 496 13,94 1,397 0,002817 1023 0,0034
3 691 13,91 2,232 0,003230 1227 0,0039
4 895 13,88 3,066 0,003426 1408 0,004
5 1076 13,86 3,621 0,003365 1229 0,0037
6 897 13,89 2,788 0,003108 1022 0,0035
7 690 13,92 1,954 0,002832 0 0,0031
ITo pesyasmamam obpadomku 6 xoopounamax (P2 —P))/Q om Q (npu useecmnom naac-
moeom daeaenuu) noayuaem Koaghpuyuenmut durempauuonnvix conpomuegaenuil
a = 000222 MIla¥/(mec. m/cym), b = 114105 Mlla’/(moc. m/cym)’;

6 xoopounamax (P:—P)/(Qy — Q) om (Q + Q) (npu neuseecmnom naacmosom Odaeaenuu) no-
Aynaem Kodppuuuenmot Quismpauuonnvix conpomussenuii a = 0,00284 MIla’/(mvic. m°/cym),

b = 0,66 -10° MIIa?/(mvic. m*/cym)*.
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)/ Q,

—Paf
>
O
>

MITa%Tric. M3/cyT
(=]
=)
(==
N

(BX+ P2)/ 0, (B2

0 200 400 600 800 1000 1200 1400 1600
Q, O+ Q, Thic. M3/cyT

Pucynok 8.7 — 3asucumocms (P2, —PD/Qom Q () u B—P)/(On— Qom(Q, + Q)

YucreHHbli croco6 onpeneneHnst KO3(POULMEHTOB @ U b ¢ UCTIONB30BAHMEM CIICIYIOLINX

dopmyit:
.- 2P =P/ Q= Q) (0, +0) = D0, +0) D (PE - P2)(0,+0) / (0, - Q) 36
NY(©.+0)-[T©-0)] ’
. NY(Pi-P3)/(Q,+0)/(Q,-0)- Y0, +0)3.(P: - P ) /(Q,-0) &)

NY©,+0)-[3©0,-0)]

rae N — 4ucio pexnMoB, yMeHbIIEHHOE Ha enHuUly. ITo dpopmynam (8.6) u (8.7) BLIUMCASATH KO-
3GPULIMEHTH @ ¥ b PEKOMEHIYETCS TOJIBKO MPU HATMYMK 6OJIBIIOro yncia Touek (15—20), Tak Kak
B IPOTUBHOM CJIy4ae TOYHOCTb IOJYYEHHBIX 3HAYeHHU I OyaeT O4eHb HU3KOIA.

Onpenenus a U b BbILIEYKA3aHHBIMU CITOCOOAMM, MOXHO BBLIYUCIUTh TIACTOBOE NABJIEHHUE
1o opmyiie

Po=(P}+aQ+ bO)\ 2 (8.8)

BimsiHue pasanyuHbix hakTopoB Ha GOPMY MHIMKATOPHOMN TUHUN

B pesysbrate npaBMIbHO MPOBENEHHBIX UCCIIENOBAHMI CKBAXHMHBI JOJLKHA OBITh MONYYeHa
CBSI3b MEXIy IEepernaaoM AaBJIEHUA Pnf1 — P} v ne6utoM Q, BBIPAXAIOIASCS ABYyWICHHON bopMy-
J0¥ (8.1). lannasa ¢opMyna, onMChIBalOLIast MPUTOK rasza K CKBaXuHe, B rpaduyeckoit popme rpe-
CTaBJIsieT napaboiry, MPOXOAALLYIO YepPe3 Hayalo KoopauHat. Ecniu MHOUKATOpHAs JTMHHUSA HE Npo-
XOJUT Yepe3 Hayalo KOOPIMHAT, TO 3TO 03HAYAeT, YTO Ha ypaBHEHME MPUTOKA BIUAIOT Pa3IUyHbIe
(aKTOpBI: HETOUHOE ONPEACICHHUE ILTACTOBBIX U 3a60ITHBIX NaBAEHUH BCJAEICTBUE HETIOMHOM CTa0-

JIM3alUH, HAJTMYME XUIKOCTH Ha 3a00€ M MOTrpetIHOCTH ONpEaeIeHUs peabHbIX KoM ULIUEHTOB
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CONPOTUBJICHUS ITPU IBUXKCHUU Ta3d OT 326051 10 YCTbA. B naHHOM cJjiy4yae UCCICA0BAHME CKBAXKHBI

HEOOXOIMMO NMOBTOPHUTD. Eciau 3TO HEBO3MOXHO, CAeAYeT MCIIOJb30BaTh I'[pI/I6J'[I/DKeHHbIC MCTOIbI

00pabOoTKHU Pe3yJIBTATOB UCCIEA0BAHUSI.

IMnacToBoe gaBjieHUE MOJHOCTHIO HE BOCCTAHOBUIOCH

Ec/in M3MepeHHOE [UTACTOBOE NABNEHUE P 10y OTIMYAETCH OT HCTHHHOTO Py Ha BETMYHHY O,

TO UCTUHHOE IJIACTOBOE NaBJieHUe OYIET onpeneseHo no gopmyne:

rac
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Py = Prpsauw + 0. (8.9)

IIJ'[H BEJTUYMUHLI U3MEPEHHOTO IJIaCTOBOIO JaBJICHUs YpaBHCHHUEC ITPUTOKA GYI[CT HUMETH BUO.
Py —P3=a0Q+bQ"—C,,, (8.10)
C_=2P2_ 5+ (8.11)

1. 3aM

®opmyna st 00pabOTKH Pe3y/IbTaTOB UCCAEA0BAHUHI B 3TOM CJlyuae UMEET BUIL

(P =P +C,)/0=a+bQ. (8.12)

AP? Mlla
20T

15+

10T

st

%0 200 400 600 800

0, THIC. M3/CyT

PucyHok 8.8 — 3aBucumocts (P2, . —P;)ot Q

AP? Q; (AP Cwy)/Q

0,03
0,02

0,011

0 200 400 600
Q, THIC. M¥/CyT

Pucynok 8.9 — 3aucumocts (P2, . —P2)/Qot Q(1); (P, ..—P:+C,.)/Q ot O(2)
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Ecnu HeusBecTHO 3HavYeHUe IJ1aCTOBOIO JaBJICHUS, TO CJIENYET cHavyasa PE3yJibTaThbl UCCHIEC-

2
1. 3aM

JOBaHUs CKBaXUHBI 00paboTaTh B KOOpauHarax (P —P32) oT Q (cM. pucyHok 8.8). [Tpu 3T0M HH-
AMKATOpHast KpUBasi OTCEYET HA OCH OPAUHAT OTPE3O0K, paBHbIA Cp;. Jlajiee MOXHO pacCuMTaTh O,
a K03 PULUHEHTHI PUIBTPALIMOHHBIX COTIPOTUBJIEHHI @ U b onpeaeuTh rpa¢puyecKr U3 3aBUCUMO-
CTH, IOCTPOEHHOM B KOOpAMHATAX (Pri1.3aM—P32 +C)/Q ot Q (cM. pucyHoK 8.9, pesyasTaThl 06paboT-
KU 110 popmyite (8.12) mokasaHbl AMHKENH 2).

W3 pucyHka 8.9 BUIHO, 4TO NPU HEMPABUIBHOM ONPENEACHUH IIACTOBOIO NaBICHUS HH-
AMKaTOpHasi INHUSA HE ABJIAETCA NPSAMOIA, a ee 06pabOTKa NPUBEAET K 3aHUKEHUIO KOA(DDULIMEH-
Ta a (BO3MOXHO, 10 PU3MYECKU HEPEaTbHBIX OTPHLATENbHBIX 3HAYCHU ) ¥ 3aBbILIEHUIO K03 du-
LIMCHTA b.

3aboitHoe naByieHUE He CTaOUJIM3UPOBAJIOCH

AHaJOrMYHO BHIIVIANT MHAMKATOPHAs JIMHUSL B CJy4ae, eciid 3a00WHOe NaBICHHE HA

BCEX peXHMax 3aBbilIeHO. B 3TOM ClIydae NoJiy4aloT WUHAUKATOPHYIO JIMHUIO, TTOKA3aHHYIO Ha pH-

cyHke 8.10.
APZ, MIT@?

20T
15T

10T

200 400 600 800
Cao Q, ThIC. M¥Y/CyT

Pucynox 8.10 — 3aBucumocts (P2 — P2 Yot Q

Ipu onpeneneHny K03GHULUUEHTOB GIIBTPALIMOHHOTO COTIPOTHBICHUS @ U b 110 YCTBEBBIM
3aMepaM TOYHOCTb OMNPEAEICHUS IIACTOBOIO Y 3a00HBIX NaBICHUI 3aBUCUT, KDOME KJIacca TOUHO-
CTH PUMEHAEMBIX U3MEPUTENIBHBIX IIPUOOPOB, OT COCTaBa MPOAYKIMU CKBaXWH, UX KOHCTPYKLIMH,
XapakTepa CTPYKTYpbl MOTOKA, MOCTOSHCTBA KO3(DGHLUMEHTA TMAPABIMYECKOTO COMPOTHUBICHUS
TPYO, HATMYHUA 3a00HHOr0 06OPYIOBAHUS, TOYHOCTH METONOB ONPEAC/ICHNUS NABIEHUs U OT MHOTHX
Ipyrux ¢pakTopoB.

B cuny artoro uHOuMKatopHas JIMHUS (szl—P;) OoT ( Takke MOXeT He [POXO-
AWTb YEpe3 Hayalo KOOPAMHAT, OTCEKas Ha HEH HEKOTOpBIi OTPE30K, a B KOOpAMHATax

(P2— P32)/ Q ot Q 6yneT uckpuBsAThCS. Onpenenenue KO3GOUIHMEHTOB GUIBTPALIMOHHBIX conpo-
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TUBJIEHUWH a ¥ b OCYILECTBASAETCS MyTeM 1T0100pa TAKOTo KoabbuLrueHTa C,, IpU KOTOPOM MHAMKA-

TOPHAasA IUHUS B KOOPAUHATAX (P2— P}+ Cy)/Q ot Q Gyner npsiMoii (puc. 8.1 1).

Pi/Q; (AP} + Co)/Q

0,025
0,020
0,015
0,010
0,005

0 260 460 660 0, ThiC. M3/CyT
Pucyrok 8.11 — 3aBucuMocts (P2 — P2, Yot O(1), (Bi— P{ + Cy)/Qot 0(2)

KoadhdULHEHT rMapaBInyecKoro ConpoTHBIEHUs TMMTOBBIX TPYO HEM3BECTEH

Ec/y KOMIUIEKCHBIA KOI(GDHLUNEHT THIPaBIHYeCKOro CONpOTUBIEHHs TUPTOBBIX TPYO (0)
HeU3BECTEH U, CIIEI0BATENbHO, 3a00/HOE JaBleHHe MOXET OBITh ONPEAENEHO TOJIBKO MPUOIIMXKEH-
HO, TO 00pabOTKYy MHAMKATOPHOM JIMHWK paHee B AeiicTBylomeit Muctpykiuu [1] npemiaranoch
MPOBOIUTH 11O hopmyie

P} —Pl®=a-Q+(b+6)-0, (8.13)

rne  S§=0,03415,., L/ z,1T,;

cp

0=1,324 M(2T2)(e® =1)/d’.

cp~ cp

[TOpsIIOK OIpeneeH s U Pa3MEPHOCTH MApaMeTPoOB, BXOAAIIMX B popmyiy (8.13), nipuBeae-
HBI B pasaene 7.

Pesy/bTaThl MCCIeI0BAHUS 06paGaThIBalOTCS B KoopauHatax P2 —Ple™ u (P —Ple®)/Q
ot Q. IMonydeHHass Npy 3TOM WHAXKATOPHAst JUHUS (PUCYHOK 8.12) oTcekaeT Ha OCH OpIMHAT OT-
pe30K, paBHbII K03(pdHULUMEHTY (GUIBTPAIIMOHHOTO COTIPOTHBIEHUS @, TAHTECHC YIJIa HAKJIOHA 3TOH
npsiMoii paBeH b" = b+ 6, rae a U b — Ko3hGULKEHTh! GUIBETPALIUOHHOTO COMTPOTUBJICHHA, b — KoM-

TUTEKCHBIH K03 OULIMEHT (HUIBTPALIMOHHOTO U TMAPABIMYECKOTO COIMPOTUBICHUS.

APY/Q  Ap2, MITa?

0,41 160 5
0,31 120 4
0,21 804 3
0,1t 40
0, TeiCc. M3/CyT

0
0 100 200 300 400 500 600 700

1 — (P2 —P});2— (P, —Pyzezs); 3— (P2, —Py)/Qor Q;4— (P} —Py2e2s)/Q or 0

Pucynok 8.12 — O6paboTKa pe3yaLTaToB UCCICIOBaHUS
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OnHako omnbIT 06pabOTKU U MHTEPIPETALUN PE3YJIETATOB MCCeN0BaHMUIl 3aMakepoBaHHbIX
CKBAXUH IOKa3bIBAET HEOOXOMMMOCTD YTOYHEHHS CYILECTBYIOIIETO METOAA O6PaGOTKYU PE3YJIETATOR
UCCIIENOBAHUH, OCHOBAHHOTO Ha UCMIOJIb30BaHUM opMyJsi (8.13).

B ciydae xorna KoMIuieKCHbI KOG OUIMEHT TMAPABIMYECKOTO COMPOTHUBIEHUS JTHPTOBLIX

TPYO HEU3BECTEH, UHIMKATOPHYIO JIMHUIO HEOOXOAUMO 00pabarbIBaTh 10 hopMmyIie
P —Pe®=a-Q+b-Q. (8.14)

Pesynbrarer nccenosanms obpabatbisaior B KoopauHatax (Po —Ple™) u (P2 —Pje®)/0
ot Q. [TosydeHHast PU 3TOM MHAMKATOPHAs JIMHHUS OTCEKAET HAa OCH OPAMHAT OTPE30K, paBHBbIM a’,
TAHI€HC YIJla HAKJIOHA 9TOM NPAMOM paBeH o', tne a" =a+n+2n'; b= b+ m + 2m' — KoMIUIeKC-
Hble KOIGMGUUUEHTH QUIBTPALHOHHOIO M THAPABIMYECKOTO COMPOTUBICHUS CHCTEMBI ILIACT —
CKBaXWHa IBUXEHMIO Tasa; a M b — KoopGUUMEeHTh QUIBTPALIMOHHOTO COMPOTUBIIEHUS; 1, m, 1,
m' — SMIMPUYECKUE KOIDMUIIMEHTH, XapaKTepU3yIOLIMe 3aBUCUMOCTb O = R Q). DMIOUpUIECKUE
KO3GOUUMEHTBI 1, m, n', m' ONPENENAIOTCS MO Pe3YJIbTaTaM NMePBUYHBIX UCCIENOBAHUI CKBAXHHbI,
MPOBEACHHbIX JI0 3aTlaKEPOBAHUSI.

Hcrnonb30BaHne KOMILIEKCHBIX KO3¢hHHLMEHTOB GUIBTPALMOHHOTO U TMAPABINYECKOIO CO-
NIPOTUBJICHUS] CUCTEMBI TIACT — CKBaXWHA ABUXEHMUIO ra3a (¢’ u b") 3¢hhexTUBHO Py onepaTUBHOM
YTIpaBieHUH (KOHTPOJIb M PETYIMPOBaHNE) 3aMIaKePOBAHHBIMK CKBaXHMHAMHU B MPOLIECCE Pa3paboTKU
MECTOPOXKIEHUS.

8.2.3 OcobeHHOCTH 06pabOTKM PE3YIBTATOB UCCIEN0BAHUI CKBAXHH C YYETOM

Pa3JIMYHBIX YCJIOBUM UX SKCIUTyaTauuu

8.2.3.1 UccnenosaHue CKBaXXWH B yCIIOBHMSIX CKOIUIEHHMSI M OUMIIEHUS 320051 OT XUIKUX M
TBEPABIX YACTHIL

B npouecce uccnenoBanysi CKBaXXHHBI BO3MOXHO 00pa30BaHue IecYaHO-XUAKOCTHOl Mpo6-
KU1 WK €€ O4YMILEHUE 10 MEPE POCTa AENIPECCUM Ha TUTAcT. [Ipy HAIMUMKM niecyaHoi WK XKUIKOCTHOIM
NPOOKH YBEIUYEHHE CKOPOCTH MPUBOIUT K PaspylleHHUIO M MOCTENEHHOMY YMEHBILIEHUIO TIPOOKH,
YTO CYUIECTBEHHO BAUSAET HA KOA(POUIIMEHTHI COMPOTUBIICHUS a U b.

Hanuyue necyaHoi npo6ku B CKBaXXMHE MPaKTHUYECKU PABHOCHIBHO HECOBEPILEHCTBY CKBa-
XMHBI MO CTEIMIEHU BCKPBITHS, TO €CTh OTVIMYMIO OT HYJISI KOI(DGHUIIMEHTOB COBEPLIEHCTBA CKBAXKMHBI
1o creneHy Bekpeitus tiacta Cy u Cs. B pouecce uccnenoBaHus Koo GUIMEHTHI COTPOTUBICHUS
a ¥ b MOryT CylIeCTBEHHO U3MEHSThCS 3a cyeT yBeandeHus Cy u C; (€ciu B IPOLIECCe UCCIIEN0BAH S
MPOUCXOIUT 0OPa30BaHUE NECYAHONH NMPOOKU) WM 33 CYET UX CHUXEHHS B pe3y/bTaTe OUMILICHUS
3a004 10 Mepe pocTa JeNpPecCUH Ha ILIACT.

B GonbuIMHCTBE cydaeB, BCTPEYAEMBIX TIPU MCCIEIOBAHHU CKBAXMH, TIPOMCXOMUT pa3-

pyLleHHe MecyaHou MPOGKK, IOITOMY B Pe3yJbTaTe YMEHBIUCHUsT BHICOTH TPOOKU [0 Mepe pocTa
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AETPECCUH Ha IIACT NIPOMCXOAUT CHIKCHHE BEIMYMH @ U b. DTO NMPUBOIMUT K UCKAXCHHIO (opmul
WHIWKATOPHOI TUHUU.

DKCIEPUMEHTAIbHO YCTAHOBAEHO, YTO JUIA BBIHOCA YAaCTHILL MOPOAbI CKOPOCTH TOTOKA
JIOJDKHA 6BITh Gosiee 2 M/c. XapakTep W3MEHEHHsI BBICOTBI NPOOKM, 06pa30BaHHON U3 KBAPLEBOIO
TlecKa ¢ TecUMHKAMHU MPOM3BOJIbHOM (opmbl auamerpom oT 0,05:10-3 1o 0,2-10-3 M noka3aH Ha pu-

cyHke 8.13.
hap

1,2
1,0-
0,8
0,6
0,4-

0,24

0 :
0 1 2 3 4 5 6

v, M/c

PucyHok 8.13 — 3aBUCMMOCTb OTHOCHTETBHOM BBICOTHI IPOOKH OT CKOPOCTH rasa

[1pu UcceIoBaHNM CKBaXXUHBI C Pa3pylleHUEM IIACTa U BBIHOCOM MOPOLbI TpebyeTcs onpe-
IEeTUTh MAKCHMAIBHYIO JENPECCHI0, TPH KOTOPOIl HE TIPOMCXOIMUT Pa3pylleHUsl TUIacTa, a TaKxXe 3a-
BUCHMOCTb COIEPXKAHHSI TBEPIBIX YACTULL B IPOAYKIIUH OT JEMPECCUH.

I[1pu npoBeaeHUH UCCIeNOBaHUIM Ha YCTAHOBUBLIMXCS PEXXUMAX Ba>KHO OLUEHUTD IPEACIIBHYIO
BeJIMUKMHY 1e61Ta, BblllEe KOTOPOU BBIHOC Mecka MpeKpalaercs (Mpobka paspyiuaeTcs). Koadbduum-
€HTbl PUIBTPALIMOHHBIX CONPOTUBJICHUN a U b CAENYET ONPEALNAT MO PEXUMaM, MTOJY4EHHDBIM 110~
cJie pa3pylueHus IIPOOKH.

8.2.3.2 O6paboTKa MHIUKATOPHOW JIMHUU, TIOCTPOEHHOMH MO JaHHBIM 3KCIUTyaTallMH CKBa-
KHUHBI

[TpreMaEMOCTDb MCITOIb30BaHMSI JAHHBIX 3KCIUTyaTalluy Ul OUEHKH TEKYIINX POXYKTUB-
HBIX XapaKTEPUCTUK CKBAXWHBI MyTEM MOCTPOSHUST U 0OpabOTKH MHIMKATOPHOW TMHUM U OIpene-
JeHus 1Mo Heil KoadhdULUEHTOB (DUIBTPALIMOHHOTO COTIPOTHBJIEHUS a, b U, CIENOBaTeIbHO, NPO-
HUIAEMOCTH, TMAPOIIPOBOIHOCTH, TIbe30MPOBOIHOCTH U IPYrMX [MapamMeTpoB I1acTa MOATBEPXKACHA
TEOPETHYECKUMHU M IKCIIEPUMEHTAIbHBIMU UCCJIENOBAHUSIMHU.

[Monb30BaThCs MHANKATOPHOM TMHKEH, MOCTPOEHHOM 110 JaHHBIM 3KCTUTyaTaluu, /U1 onpe-
neneHus Ko3pOULUUEHTOB (DUIBTPALIMOHHOIO CONMPOTUBIEHHUS ClielyeT TOrla, KOrla B Mpouecce

06pabOTKM He MPOMCXOIUT pa3pylIeHUs MPU3a00HHON 30HbI, Ta30HOCHBIH ILIACT HE 00BOOHSIETCA
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KOHTYPHOW WJIM TIONOIUBEHHOW BOLOW B 00J1aCTH APEHUPOBAHMS paccMaTpUBaeMOM CKBaXKUHBI,
HaCBIIIEHHOCTD XXUAKOCThIO NNPU3a00HOM 30HbBI I1aCTa MPAKTUYECKUA HE UBMEHSIETCSI.

HcxonHbiMy JaHHBIMU JUTSL TOCTPOEHMST MHANKATOPHOM JIMHUH 110 JaHHBIM JKCIUTyaTalluu
MOTYT CITYXHTb 3apPETMCTPUPOBAHHBIC HA TPOMBIC/IAX PEXMMHbIE U3MEHEHMS B IIPOLIECCE pa3padoT-
KM, KaK 3alIaHMpOBaHHbIE, TaK U CIy4YaiHble, BRI3BAHHBIE HEOOXOMMMOCTBIO BPEMEHHOTO YBEJIH-
YEHUS WIK YMEHBIIEHMS OTOOpa U3 CKBAXXHUHBI C 3aMEPOM ITPU 3TOM aBJeHUS M A1e6UTa rasa.

Meronuka onpenenenus ko3bGULIHEHTOB GUILTPALMOHHOTO COMPOTUBIEHUS @ U b 1O
MHIVKATOPHOU JUHUH, IOCTPOCHHOI 10 JAHHBIM 3KCILIYaTalluM CKBAXMH, 3aKJII0OYAeTCH B ClIe-
OYIOLLEM.

M3 mMerolwmxcs MaHHbIX 3KCIUIYaTallMd CKBaXHHBI BBIOMPAIOT HECKONbKO (MUHHUMYM
LIECTb-BOCEMb) IIEPHUOLIOB €€ PaBGOThI C PA3THYHBIMU TEXHOTOTMYECKUMH PEXUMAMHU, KOTOPbIE TIPH-
HHMMAIOTCsl B KAYECTBE PEXMMOB HUCCIIEJOBAHUS CKBAXHWHBI (IIPU 3TOM, Y€M OOJBIIE YUCIO TOYEK 32
BBIOpaHHBIA TIPOMEXYTOK BPEMEHH, TEM HalleXHee OCTPOEHHAsl HHIMKATOpHas auHus). JLis Kax-
JOro M3 BBIICJNCHHBIX PEXHMOB HCIONB3YIOTCSA 3aPETUCTPUPOBAHHBIE BEJMYMHBI TUIACTOBOTO, 3a-
00ifHOTO NaBIEHUS U 1eOHUTa.

B cityyae oTCyTCTBHSA 3aMepa IL1aCTOBOTO AaBIeHUS Ha OTAEIBHBIX WM HA BCEX PEKUMAX OHO
NPUHMMAETCsS TT0 KapTe 1306ap (C nepecyeToM Ha OTMETKY CepelMHbI MHTepBala repdopaliuy CKBa-
KUHBI), OLEHUBAETCA N0 yPaBHEHUIO MAaTEPUAIbHOTO 0aaHca U1 pacCMaTpUBAEMOrO YYACTKA 3a-
JeXU JTMOO MPUHUMAETCA MO NAHHBIM MOETHPOBAHUS Pa3paGOTKU (aBTOPCKOIO COTIPOBOXICHUS
MPOEKTA pa3paboTKH).

3a6oiiHoe 1aBIeHME ONPEENAETCs TU60 MO MMEIOIMMCS] 3aMEPAM HAa HEKOTOPBIX PeXUMax,
7100 PACCYMTBIBAETCS MO YCTHEBBIM JABJIEHUSIM B TPYGax WK 3aTpyOHOM IPOCTPAHCTBE.

BoiGpatHbie pexuMbl 06pabaThIBAIOTCS 1O ABYYWICHHO# (hopMylie MpUTOKa rasa (8.1).

CyuiectBenHOE M3MeHEHNE KO3(DGDULMEHTOB HDIIETPALMOHHBIX COTIPOTUBICHUN a 1 b maeT
OCHOBaHUs /1S IVIAHUPOBAH WS MTPOBEACHUS TEKYLIUX UCCIEA0BAHUI CKBAXUHBI C UCTIOb30BaHHEM
TapUPOBAHHBIX ITPUOOPOB U OOOPYIOBAHHUS.

8.2.3.3 MccnenoBaHue CKBaXKHH C BBITYCKOM 'a3a B ra3onpoBoj

IIpu nccnenoBaHUM CKBaXHH C BBITYCKOM ra3a B Ta30MpoBOA AMANA30H U3MEHEHUs NeOUTa
0 CPaBHEHMIO C IEOUTOM, MOTYYEHHBIM IIPH UCCIIETOBAHUH B aTMOC(EDY, 3aMETHO CYXaeTcs M3-3a
AaBJIEHHS, MONIEPXXUBAEMOTO B CUCTEME BHYTPUIIPOMBICTIOBOTO ¢60pa U MOATOTOBKHM Ta3a, Kyaa Mo-
ce nuagparMel moctynaet ra3. OrpaHuyeHne, HaKJIaIbIBAEMOE IPOTUBOAABIEHUEM CHCTEMbI BHY-
TPHIIPOMBICIIOBOTO ¢60pa, [IOATOTOBKU M TPAHCIIOPTA Fa3a, He BCETIA MO3BOISIET KAYECTBEHHO CHSATH
MHIMKATOPHYIO JUHUIO B CKBaXHHAX B 3aBUCHMOCTHU OT MPOIAYKTUBHOCTH ILIACTA U IPOIMYCKHOI

CIMOCOBHOCTU CKBaXUHBI U HLICH(a.

83



P I'aznpom 086-2010

MpenenbHOe 3HaueHUe ne6WTa, OOGYCIOBICHHOE MNPOAYKTMBHON XapaKTepUCTHKOH U

KOHCTPYKIIMEH CKBAaXXWHBI, IIPU MCCIIEIOBAHNM C BBIIYCKOM rasa B aTMocgepy OnpelesseTcs mno
dopmyie
Q= (-a"+ (-a’2+ 4b* (P}, — P}e™))'/2)/2b" (8.135)
[py noffepXaHMK 3aJaHHOTO Mocje Iuadparmel JaBjieHus P, B cUCTeME BHYTPHIIPOMBIC-
J0BOTO ¢60pa, TOATOTOBKH 1 TPAHCIIOPTA Ta3a MpeLe/ibHas IPOU3BOAUTEIbHOCTh CKBAXHHBI OyIeT
OTpeNensAThes 1o hopMyJie
Q= (-a"+ (-a?+ 4b"(P% - P}e*))'?)/2b" (8.16)

Bxoasiiue B dopmyanl (8.15) u (8.16) koMIUTeKCHbIe KO3DOULUEHTH (HUIBTPALIMOHHOTO
COMNPOTHUBJIEHUs @, b* v KO OULKEHT .S ONpenesAIoTCss B COOTBETCTBUM C METOAUKAMU, U3NTOXKEH -
HBIMM B JaHHOM pasfiesie U pasnene 7.

TakuM 06pa3oM, eciy AeOUTHI CKBaXHUHBI, onipesiesisiembie 1o Gopmynam (8.15) niu (8.16),
cooTBeTCTBYIOT 80 % MakcMMyMa LIKalbl paCXOIOMEPa, TO MPU MCC/ICA0BAHNN CKBaXUHBI C BbIIY-
CKOM Tra3a B ra3olpoBoj He BO3HMKHYT MPUYUHBI, OTPaHMYUBAIOLIME TIOTYyYEHHE BCCH MHINMKATOP-
HOM JINHUU.

OJHAaKo [P OTCYTCTBUHU CHCTEMbl M3MEPEHUS IEOUTA PACXOIOMEPOM B MPOLIECCE UCCIIEN0-
BaHMS CKBaXMHBI C BBIITYCKOM I'a3a B Ta30MPOBOJ B HEKOTOPLIX CJIy4assX BO3ZHMKAIOT YCJIOBHS, Orpa-
HMUMBAIOLIMAE CHITUE UHINKATOPHON IMHUM. B 11e10M 3TU OrpaHUYeHUsT BO3HUKAIOT B CJICAYIOLIMX
cayvasix.

Jist cHSTUS MTHAMKATOPHON JIMHUK HEOOXOMMMO CHUXEHHE NaBIeHUs IOoCie Auadparmbl
MPAKTUYECKHU 10 aTMOC(HEPHOro, 1103TOMY MUHUMAIbHbIH 1€OUT, H3MEPSIeMBI PaCXOLOMEPOM, HE
MO3BOJISIET, N3-332 HU3KOW TOYHOCTHM, KA4eCTBEHHO CHATH HayalbHbIH y4aCTOK MHIMKATOPHOW JIH-
HMH.

DT HEOOCTATKU MOI'YT ObITh YCTPAHEHBI B CIEIYIOMIUX CIIyYastX:

- B CUCTEME BHYTPUITPOMBICIOBOro cOopa raza v 3amepa J1e01Ta OTAEIbHBIX CKBAXUH MPEAY-
CMOTpeHa 06BOIHAs JIMHUS ISl TPOAYBKHM ra3a Ha (akes Ha pexumax, TpeOyIolIUX 1aBJeHUsI MEHb-
l1ero, 4eM AaBJieHue B cOOpHOM TIYHKTE WJIM B Haualle ra3ornpoBoa;

- HA 3aMEpPHOM IyHKTE YCTAHOBJIEH IOMOJHUTE/IbHBII pacxodoMep, MAaKCUMAaJIbHbIN Pacxol
KOTOPOTO IOIKEH COOTBETCTBOBATh MUHUMAIBHOMY Tpeiesly M3MepeHMs 1e61uTa UMEIOLIETOCs -
MaHoMeTpa.

OGBIYHO K OJHOMY TPYIIIOBOMY COOPHOMY MYHKTY MOAKJIIOUEHBI CKBAXMHBI C pa3jniHOM
IPOAYKTHUBHOCTBIO. [IpH YCTaHOBKe Ha 3aMepHOM IMyHKTe TMHUM WHAWBUAYAJILHOTO 3amepa 1ebura
KaXIOM M3 CKBAXHUH JOJDKEH ObITh IIPEAYCMOTPEH pacxoloMep Ha MaKCUMa/IbHYIO MPOOYKTUBHOCTD

caMoii BBICOKOIEOUTHOM CKBaXXUHBI. DTOT 1eOUT MOXKHO OLIEHUTH 110 opmyie (8.15).
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Ilopsinok MpoBeneHMs McCeNOBaHUs CKBAXUH C BBITYCKOM a3a B ra3oMpOBOI METOIOM
YCTAaHOBMBIIMXCH OTOOPOB 3aKJII0YAETCS B CJICAYIOLIEM.

OuenuBaetcs 1e6UT CKBaXUHBI 10 hopmynam (8.15) uiu (8.16), Mo UCXOIHBIM JaHHBIM, TTO-
JIYYCHHBIM B pE3YyJIbTaTe MPEABIAYIIUX UCCIeroBaHniA. Ecin ckBaxkuHa uccienyeTcs BrepBbie, TO ee
IEOUT OPUEHTUPOBOYHO OLEHMBAETCS TT0 NAHHBIM COCENHUX CKBAXHH, COOTBETCTBYIOIIHMX 11O CBOUM
T€0JIOr0-TEXHUIECKMM NaHHBIM MCCIIENYEMOM, a TAKXKE C YUETOM PE3Y/ILTATOB €€ MPOLYBKH.

Ecin ne6ut cKkBaxXMHbI 3HAUUTETBHO HUXE, YeM BEPXHUIA NPees LIKAbl PacCXoaoMepa, Pac-
CYMTAHHOI'O HA BBICOKYIO MPOM3BOIUTENILHOCTD, TO UCCIENOBAaHUE HA BCEX PEXMMAX MIPOBOIUTCS C
pPacXoIOMEPOM, PACCYUTAHHBIM Ha HU3KYIO IPOU3BOAUTEIBHOCTb.

WsMepenue napneHust 0o nuadparmbl 1 epenaga 1aBJIeHUsi MOKHO OCYILECTBUTb KAK CAMUM
A(PMaHOMETPOM, TaK ¥ OTAEIBbHBIMU 06Pa3LOBBIMU MaHOMETPAMU CHHXPOHHO C M3MEPEHHEM 1aB-
JIEHUH Ha yCTbe U 3a00€ CKBAXXHHHI.

HeobxonnmMoe naBnenue nocie quadparm onpeaensieTcs peaBapUTeNbHO C YYETOM YCThe-
BOTO IaBE€HHUs, IJIUHBI LIIeH(Da U NaBJIEHHs cenapalyy U YCTaHABIUBAETCS [IYTEM MCIIONb30BaHMS
HITYLEPOB WX PETYITUPYEMBIX 3aIBIUXKEK.

8.2.3.4 UccnenoBaHue CKBaXUH B YCJIOBUAX TMIPAaTOOOpa30BaHUSI

O6pasoBanue ruapaTos B IPU3aboiTHOI 30He ILIACTa, CTBOJIE CKBAXMHDI, LLTeHde, TyLepe
NPUBOAUT K OCIIOXHEHHAM IIPU UCCAENOBAHUM U UCKAXKEHUIO UX PE3YJILTATOB.

Ha GoJbLIMHCTBE CEBEPHBIX MECTOPOXKICHHIA, MMEIOLIMX CPABHUTENLHO HU3KUE TeMIlepa-
TYPBI IU1ACTa, B MIPOLECCe UCCICIOBAHMS CKBaXXUH IIPH YCTAHOBUBILIEMCS peXUMe (DMIIBLTPALIMM ra3a
BO3HUKAIOT YCJIOBUS /11 0Opa30BAHUS TMIPATOB. DTH YCJIOBUS 3aBUCAT, MTPEXKIIE BCETO, OT COCTAaBa
rasa, ero BJIarocoiepxXaHus, 1aBJIeHUN 110 MyTHU ABUXKEHU rasa, TersiohU3NIEeCKMX CBOMCTB Ta3a u
OKpYXalollle# CTBOJI CKBAXXUHbI cpeibl. Paznuuns nepeuncieHHbIX MapaMeTpoB Ha MECTOPOXICHHSX
00YC/IOBIMBAIOT HEOAHO3HAYHOCTh PABHOBECHBIX YCIOBHUI THIPATOOOPA30OBAHUS NaXe B IIPeneiax
OTHOTO MECTOPOXKIEHHS CO 3HAUUTEIbHOM ra30HOCHOM TOJIIMHON U TUIOILAIBIO.

YcnoBus 00pa3oBaHMA TMAPAaTOB OLIEHMBAIOTCS MO BEJIWYMHAM IABICHUS W TeMIIEPATypPbl
ruapaToo6pasoBaHusi. Bo3MOXHOCTL 00pa3oBaHMs TMIPATOB B IIPOLIECCE MCCJSMIOBAHMS CKBAXUH
Ha pa3iNyHbIX PEXUMAaX 3HAYMTEJILHO BBILLIE, YeM MPU IKCIUIyaTallMK Ha 3aJaHHOM PEXHME, YTO
CBSI3aHO C HEOOXOIUMOCTBIO U3MEHEHHUS NaBICHHUS U eGUTa B GOJIBIIOM JMANa30He PU UCCAeN0-
BaHuu. [Ipu NepBUYHOM MCCENOBAHUY CKBaXXUHBI, IPOBOIMMOM, KaK MPaBUJIO, C BHIMYCKOM rasa
B aTMOC(epy, BO3MOKHOCTb 00pa30BaHUS TMAPATOB OLIEHUMBAETCS HA CTAAUM [UIAaHUPOBAHMS UCCITe-
IOBaHUA.

B ycnoBusix BO3MOXHOro o0pa3oBaHUS TMAPATOB KAUYECCTBEHHOE WUCCJENOBAHUE CKBAXUH

(I/ICKH}O‘{aﬂ CIICIIMAJIbHbIC I/ICCJICI[OBaHI/ISI) ITPH YCTAHOBUBILUCMCS PEKHUME (I)I/UlepaL[I/II/I rasa 10CTH-
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raeTcs TOJBKO MPH YCJIOBUM NMPMMEHEHUSE MHTHOUTOPOB WM 3a00iHbIX HarpesaTesiedt. OCHOBHBI-
MU MHTHOUTOPaMH, IPUMEHSEMBIMHU B Ta30BOii MPOMBILUICHHOCTH, SABJISAIOTCS: METWIOBBIA CIUPT
(MeTaHoM), XJIOPUCThIA KalblLMi, TIMKONMU (3TWIEHIINKO/b, AUITUICHIJIMKONb, TPUSTHUICHITH-
KOJb). Pacxom MHTMOGKUTOpa OMpenelsieTcsl MCXOIs U3 BlarocolepXaHus rasa. XapakTepucTika UH-
THOUTOPOB 1 X 3PPEKTUBHOCTb MEHSIOTCS B 3aBUCHMOCTH OT MX KOHLEHTPAlMK B pacTBope. s
nipenynpexneHuss 06pa3oBaHusi TUIPATOB B COCTaB OOBA3KM CKBaXUHBI BKIIOYAETCSA €MKOCTD C MH-
rubutopoM. MHrHOMTOp MomaeTcsi B MOTOK Ha YCThe CKBAXMHBI MEpell peryJupyeMbIM IUTYLIEPOM.
TpebyeMoe KOIMIeCTBO MHTMOUTOPA ONPEAENAIOT UCXONS U3 BJIarocolep>XXaHus ra3a B TUIACTOBBIX U
YCTBEBBIX YCIOBUAX, 1e6MTa CKBAXUHBI M HEOOXONUMOM KOHLIEHTPALMK HHTUOUTOPA.

WHrM6MTOpsl rUaparoo0pa3oBaHus CHUXAIOT TeMIepaTypy MApaTooOpa3’oBaHUs M CHU-
MAIOT OrpaHWYEHUs], BBI3BAHHLIE NENpPECCHeEl 1O MYTH ABMXKEHHS ra3a U pacxoioM rasa. Kpurepuu
BbIOOPAa MHTMOUTOPA IMIPATOOOPA30BaHUSI — €r0 CIOCOOHOCTh MOHWXKATh TEMIIEPAaTypy THAPATOO-
Opa3oBaHus, €r0 CTOUMOCTh, PACTBOPUMOCTD B BOIIE, TEMIIEPATYPA 3aMeP3aHus BOAHBIX PaCTBOPOB,
BSI3KOCTh, BO3MOXHOCTb PEr€HepaLlii Ha [TPOMBbICIIE ¢ MUHMMAaJIbHBIMU IIOTEPAMU UHTHOMTOPA.

Bosiee moapoGHO yCI0BUS BO3MOXHOTO 00pa30oBaHMs IMIPATOB, METOAMKA pacyeTa pacxona
WHTUOUTOPOB FHAPATOOOPa30BaHMA U OLICHKH 3¢ )EKTUBHOCTU UX MPUMEHEHHUS IIPUBEAEHbI B YaCTH
Il HacToOAIIUX peKOMEHIALUIA.

8.2.3.5 UccregoBaHUe CKBaXUH C [UTUTEIBHBIM IIEPUOIOM CTaOWIN3aL MU 3a001HOTO NaBiie-
HUS U AeOUTa

O6s13aTeNbHBIM YCJIOBMEM Ul MCCJIENOBAHMS TPU PEXMME YCTaHOBUBLIEHCA (QUIBTpalnu
rasa siBJsieTCsl MoyiHasl cTabuIu3alms JaBIeHUs U 1eOUTa Ha KaX/OM PeXUMe UCCIeA0BaHUA. DTO
YCJIOBHE JOCTATOYHO OBICTPO (OT HECKOIBKMX MUHYT [J0 HECKOJILKUX 4aCOB Ha KaXIOM PEXHMeE) Bbl-
MONHAETCA Ha CKBaXXWHaX, BCKPBIBAIOLINX BBICOKOTTPOIYKTUBHBIE IUTACTHI.

UcciienoBanne CKBaXXWH, BCKPBIBIIMX ILIACTHI ¢ HU3KUMHU TTPOLYKTUBHEIMU XapaKTCPUCTH-
KaMH, 10Ka3aJI0, 4TO JOCTHXEHHUE TIOJHOM CTaOMIM3alIMK 3200/ {HOrO AaBJIeHUs U JeOUTa Ha Kax-
JIOM peXHMe U BOCCTAHOBJIECHMS JaBIeHIs MeXAy pexXUMaMu TpeObyeT BpeMEHU 10 MecAla U boriee.
[TosToMy I CKBaXXMH, BCKPBIBIIMX HU3KOMPOAYKTUBHBIE KOJUIEKTOPHI, pa3paboTaHbl pasinuHble
MonrdUKALIKUU METOIA UCCIIEMOBAHMS PY YCTAHOBMBILEMCS PEXMUME (PUIILTPALINU ra3a, MO3BOJISIO-
[LIME CYLIECTBEHHO COKPATHUTD IPOIOIXKUTEIbHOCTL BpeMeHH. K uncity MonnduuupoBaHHbIX METO-
OB UCCJIEAOBAHMUI OTHOCATCS M30XPOHHBIN, 3KCIIPECC-METO/l, YCKOPEHHO-U30XPOHHDBII METOA U
METOJ MOHOTOHHO-CTYIEeHYaTOrO U3MEHEH U JeOuTa.

Bce yckopeHHBIE METOIbI HMCCACHOBaHUA TPeOYIOT OIMHAKOBOTO BPEMEHM PabOTHI CKBa-
>KMHBI Ha HECKOJIBKUX PEXUMaXx, a Ha OIHOM U3 PEXHUMOB — JUTUTEbHON paboThl 1O MOTHOM cTabu-

JIN3alMH TaBIeHUS U 1eOuTa (CC.HI/I CKBaXHHa A0 UCCIIENOBAHUM IUTUTEJILHO paGOTaJIa Ha YCTaAaHOBHB-
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LIeMCst PEXHUME, IPUHUMAIOTCA CTAOMIIM3UPOBAHHbIC 3HAYEHUS NaBeHHUs U 1e6UTa 10 MNpOBeAeHUs
UCCEN0BAHUI).

B obuiem ciyyae ycioBKe H30XPOHHOCTH PEATH3yeTCsl, KOTIa Ha KAXKIOM DPEXHUME UCCEH0-
BaHUA COOTBETCTBYIOLIEE OTHOLIEHHE OTOOPA ra3a K 1e6UTY ABISETCS TOCTOSHHOM BeMduHoiA. [1pu
CPaBHUTEJILHO OBICTPOM CTAOMIM3aLMU 3TO PABHOLEHHO YCIOBHIO OXHHAKOBOI MPOAOJLKUTEIbHO-
CTH HUCC/ICAOBAaHUA CKBAXMHBI Ha KaXIoM pexume. Ha craaum rmiaHUpoBaHUsI MCCIeqOBaHUI UX
NPOAOTKUTENILHOCTD ONPEAEIACTCS OPUEHTUPOBOYHO LIS KAXIOM CKBAaXKWHBI B 3aBUCUMOCTU OT
rnapaMeTpoB ILIacTa.

OC0bGeHHOCTH MCCIIEI0BAHMI YCKOPEHHBIMM METOXAMH IIOKA3aHbl HUXE Ha [IpuMepe N30-
XPOHHOTO METOJA.

CyLIHOCTE H30XPOHHOTO METO/IA 3aKJTI04aeTCs B clienyioleM. Ha kaxnom pPEXMMe CKBaXXMHa
paboTtaeT OOHO 1 TOXe BpeMs £, (PUCYHOK 8.14). DTo BpeMst 3HAUMTEIbHO MEHBIIIE, YeM BpeMs IO~

HOM CTabMIIM3ALIMM AABJICHUS U NEOUTA £ ry6.

IInacroBoe naBneHue

3
| J 4] 3] 6
b b L b I | feras

3aboitHoe
JaBJICHUE

Jebur

w

6
Bpems

np B

1—6 — HOMEepa peKHUMOB,; £, — IPOIOJKUTEILHOCTb PAGOTHI CKBAXHUHbI HA pexumMe;
Iera6 — BPEMs, HEOOXOAMMOE [UTS MOJTHOM CTaOMIU3aLUN 3a60ifHOTO AaBJIeHUs U 1ebUTa

PucyHok 8.14 — XapakTtep U3MeHeHUs TaBICHUs BO BPEMEHH IIPU MCCIIEIOBAHUM
CKBaXXMHbI U30XPOHHBIM METOIOM

Ha npakTrike BelMunHa 1, npuHuMaetcs B npenenax 30—60 MuH.
[ocne Kaxnoro pexuma CKBaXHHA 3aKPbIBACTCS U BBUIEPKUBAETCS B T€UCHHE BPEMEHH,
He0O6X0AMMOTO IS TIOJTHOTO BOCCTAHOBJIEHUS 1ABICHMSI.

IIpu o6paboTke ucmonb3yercs popmyiia

P.— P} =a(1,)-Q+b-0,, (8.17)

rae P31 Q cOOTBETCTBEHHO 3a00MHOE AaBIeHUE U 1€OUT B KOHLIE KAXKIOTO PEXMMA.
B pesynsrare 06paboTku B KoopauHarax (P2 — P32)/ Q ot Q onpenensiioTcs 3HaYEHHs KO3(-
buumreHTOoB a(f,) v b. OHM OTIIMYAIOTCS OT «<MCTUHHBIX» KO3(DdULHNEHTOB DUIBTPAIIHOHHOTO corpo-

TUBJICHUS a U b, NOJIy4aeMBIX TIPU UCCIIENOBAHUH T10 TPAIMLMOHHOMY MeTody. Ipu 3ToM Kosbdu-
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HUEHT b OTJIMYAETCS HE3HAUYUTEIbHO, 3 ICTUHHYIO BEJIMYUHY K03(1)(1)1/IHI/ICHT3 a pacCYUTBIBAIOT ITO

dopMmyIe:
a=((Pr51—Ig.zyCT)_b'focT)/chT’ (818)

rie P;YCT 1 Q,r COOTBETCTBEHHO 3a00HOE NaBJieHne U AeOUT Py paboTe Ha YCTAHOBUBLIEMCS
pexume.

Ilpumep — ObGpabomxa pe3yabmamos ucc1e008aHusA CKANCUHbL U30XPOHHBLM Memoodom npusede-
Ha 6 mabauye 8.3 u na pucynxe 8.15.

Ta6auya 8.3 — Obpabomka pe3yabmamog ucc.1e008aHUll CKEANCUHBL U30XPOHHILM Mmemodom

2 2
pg(:cﬂli/evlt)a P3, Mlla Q, moic. m’/cym (P, n2n — P)), Mile’ MI(ng;t;bis Zgé)w
1 13,62 52,0 12,74 0,245
2 13,00 94,6 29,25 0,309
3 11,63 158,8 62,99 0,397
4 10,07 208,0 96,84 0,466
5 6,52 276,5 155,74 0,563
6 8,62 243,6 123,94 0,509
P,y =998 Oyer = 105,4
P..= 14,08 0

AP?/Q, MIla?/Teic. M¥/CyT

0,7

0,6
0,5+ y=0,0014x + 0,1746 B

0,4 | o—"

0,3 /.-/

0,2

0,1
0

0 50 100 150 200 250 300
Q, THIC. M¥/CyT

Pucynox 8.15 — ObpaGomxa pe3yabmantoe uccae008aHus CKEANCUHBL USOXPOHHHBIM memoodom

Kosgppuuuenm a(t,) = 0,1746 MIla®/(muic. M/cym), Kxo3ghpuyuenm
b = 0,0014 MIIa’/(muic. m3/cym)?. 3nanenue xo>pdunuenma a, pasnoe 0,79 MIla’/(moic. m*/cym),

onpedeaennoe no popmyae (8.18), cywecmeenno omautaemcs om noay4eHHo20 U30XpoOHHbIM memoodom.

Bonee nmonpobHo onucaHue MonuduUIIMPOBAHHBIX METOIOB MCCIENIOBaHUS CKBaXWUH C U~
TeNbHBIM NTEPUOIOM CTAOMIM3ALIMK 3a00MHOTO NaBICHUS U 1e6UTa (M30XPOHHBIN, SKCTIPECC-METOIL,
YCKOPEHHO-HU30XPOHHBI METO/IBI U METOJ MOHOTOHHO-CTYIIEHYaTOrO UBMEHCHUA Je01Ta) MpUBELE-

HbI B uacTy Il HACTOSIIIMX PEKOMEHIALIMIA.
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8.2.3.6 MiccnenoBaHye CKBaXHMH Ha MOA3EMHBIX XPAaHMIUILAX ra3a

Ilpn mpoBeneHuy MccrenoBaHUN Ha CKBAXMHAX MOA3EMHBIX XPAHWIMIL ra3a B MOPUCTHIX
cpesax (BbIpabOTaHHbIE MECTOPOXAEHHS U BOLOHOCHBIE CTPYKTYPhl) HEOBXOIUMO YUHTHIBATH JBE
OCOOEHHOCTH, OTJIMYAIOLIME UX OT Ta30BbIX MECTOPOXKIEHMIA: Y MOI3EMHBIX XPaHUIMILAX UMEETCS
TpH Mepuoaa paboTsl — NepHo 0TOOPa, IEPHO 3aKAUYKH M HEWTPATbHbII EPHON, KOIIA HA XPaHHU-
JIMLIE Ta3 He OTOMPACTCS M HE 3aKaYMBACTCS; MPOLIECCH, IPOMUCXONSAILME HA MOA3EMHbBIX XPAHHIIH-
I1ax, OTIMYAI0TCS OBICTPOTEYHOCTBIO — TEMIT U3MEHEHHUSI TL1ACTOBOIO IaBJIEHUS] BO BPEMEHH BhiLlle,
YeM MpH pa3paboTKe ra30BbIX MECTOPOXICHHUI (Ha IMOPANOK U HoJee).

TexHomorus MccienoBaHUsl CKBaXUHBI MPU OTOOpE rasa IPUHLUMIHUATLHO HE OTAMYAETCS
OT TEXHOJIOTUN MCCJICAOBAHMS HA Ta30BbIX CKBAXWHAX, Ta3 KOTOPBIX MOMAETCSI B Ta30MpoBoi. Pas-
JIMYHbIE peXHUMbl paboThl ckBaxuH Ha [1XI co3maroTcsi peryiMpyeMbIM IITYLEPOM, PacXoi rasa
ONpPEACIAETCA B MYHKTE 3aMepa M0 JaHHbIM Iu(pMaHOMETpa (OUamna30H M3MEHEHUs pacxojia rasa
OrPaHWYMBAETCA NMPUEMHUCTOCTHIO ILTACTA, NABIEHUEM B KOJLIEKTOPE M Ha BXOIE B KOMIIPECCOPHYIO
CTaHLIUIO).

Kak mpaBusio, noaseMHble XpaHWIMILA Ta3a CO3AAIOTCS B ILUIACTAX C JOCTATOUHO XOPOLINMH
KOJUIEKTOPCKUMU CBOMCTBAaMH, TIO3TOMY BOCCTAHOBJICHHE IABEHUsE B CKBAXMHAX [IPOMCXOIUT B 10-
CTaTOYHO KOpOTKHe cpoKu. M3MepeHune naBieHus B TeueHUE IIMTEABHOTO NEPHOLA BPEMEHU LTSI
OMNpeNeNIEHNUs TUIACTOBOTO AaBJCHUS MPU OTOOpE B PabOTAIOLIMX CKBAXHUHAX HE UMEET CMBICHA, M0~
CKOJIBKY Ha €r0 ONpeiejieHUE BIUSET 00Iee TajeHue JaBICHUS B 3aJIeXU.

OnHa 13 3a1a4 nccnenoBaHus CKBaxuH Ha [TXT cocTOMT B onpeesieHUH XapaKTepa M3MeHe-
HUs1 MHIMKATOPHOM XapaKTEPUCTUKH CKBAXHWHbI B TEUEHUE KaK CE30HA 0TOOPA, TAK M CE30HA 3aKAYKH.
3a cuer nmpowecca BHEAPEHHs (OTTECHEHMUS) BOIBI B OOBEKT XpaHEHHUSI, B TOM UKCJIE B TPU3aBOiHHYI0
30HY, MPOHUCXOIUT CYLIECTBEHHOE U3MEHEHME MHIUKATOPHOM! XapakTepucTuku. MHaMKaTopHas xa-
PaKTEPUCTHMKA MOXET UBMEHSIThCSA TAKXKE B CBSI3U C BO3MOXHBIM 3arpsi3HEHHEM NPU3a00HHOI 30HbI
B X0Zie 3aKa4ku rasa. [1pu orbope, Ha060POT, MOXET MPOUCXOAUTH OYHMILEHUE TPU3AO0ITHON 30HBI.
[TosToMy B TeueHue meprona oT6opa (3aKaYKM) MCCIIENO0BAHUS CKBAXUHBI JIOIDKHBI MPOBOAUTHCS
TPUXKIbL: B HavaJse, CepelrHe U B KOHLE Nteproza. Yepes yeThIpe-IIsiTh JIET 3TU UCCJICIOBAHUS TOK-
HBI OBITb [TOBTOPEHBI. [1pn 0T6OPE BO BpeMst 3TUX MCCIEAOBaHMI TOIKHO OCYILECTBIIATHCS U3MEpe-
HUe BhIHOCA IL1aCTOBOM Boabl. Ecny B mpouiecce vccieqoBaHUsT YCTAHOBIEHA HEM3MEHHOCTh MHIM -
KaTOPHOM XapaKTepUCTUKHN, MHOTOKPATHhIE UCCIENOBAHUS B TEYEHNE ro1a Heo0a3aTe/ 1 bHHI.

ITockonbky Ha ITXT ocylecTBsSIeTCST MPOoLIEce 3aKaYKH Ta3a, TO HeOOXOAUMO ITPOBOIMUTD UC-
CJIEIOBAHUSI U TIPY 3aKavyKe raza B CKBAXXUHY. DTH UCCIENOBAHUS MPUHLUITUAIBHO HE OTJIUYAIOTCS

OT UCCJIEIOBAaHUIA B npouccce OT60pa. B sToM CJIyvdac onpeacadacTCa BEJIMYNHA pEeIIpecCUu:
2 2 2
(Ps=PB,)=a0+b0Q: (8.19)
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Tlpumep — Hccaedosanusn unouxamopHol XapaKmepucmuKku npu 3aKayie 2a3a 6 CKANCUHY.
Ta6auuya 8.4 — Pezyromamol uccaedo6anuii npu 3aKaixe 2a3a 6 CKEANCUHY

oy G cpeneem | x| Byt | iy | i | POV
1 117,74 3,86 4,23 13862,71 2,9933 0,012683
2 130,29 4,45 4,87 16975,48 3,9144 0,029844
3 152,49 5,01 5,46 23253,20 4,7115 0,030897
4 170,16 555 6,01 28954,43 53176 0,031251
5 184,54 6,08 6,55 34055,01 5,9361 0,032167
6 195,79 6,60 7,07 38333,72 6,4249 0,032815
7 204,32 7,10 7,56 41746,66 6,7436 0,033005
§ 210,42 7,60 8,05 44276,58 7,0425 0,033469
9 214,67 8,09 8,52 46083,21 7,1423 0,033271
10 217,67 8,57 8,99 47380,23 7,3752 0,033882
11 219,88 9,05 9,45 48347,21 7,4000 0,033655
2 222,31 9,35 9,74 49421,74 7,4451 0,033490

(AP— O)Q AP MII2

0,040+
0,035
0,030+
0,025t
0,020+
0,015+
0,010+
0,005 1

0 50 100 150 200 250
Q, TrIC. M3/cyT

Pucynox 8.16 — 3asucumocms P2—PZ om Q — (1); (P;—PL—C)/Qom Q (2)

le/l 3aKauKe ra3a BOBHUKACT MCHbBIIC HpO6J’[€M C OMNpCOCICHHUEM 3a00MHOro JaBAEHUS, 110-

CKOJIbKY B CTBOJIC CKBaXXHHBI HE COACPXKUTCH KUIAKOCTD.

8.3 UccienoBanue CKBaXKHH NPH HEYCTAHOBHBLIEMCS pexume PUIbTpaluH

WccnenoBaHus Ta30BbIX M TA30KOHAEHCATHBIX CKBAXHUH MPU HEYCTAHOBUBHIEMCS PEXUME
(bUABTpaLUK 6a3UpyIOTCS Ha Ipolieccax nepepaclpeie/ieHns IaBleHus B IU1acTe NPU UX MYCKE B
paboTy WM Nocjie OCTAaHOBKU. XapaKTep pacrpeie/ieHus JaBIeH!s B IIACTE U TEMIT €70 U3MEHEHMS
B CKBAaXMHE 3aBUCAT OT CBOWCTB rasa M MOPUCTOI Cpelbl U UCMOB3YIOTCS Uisl ONpeNeaeHUS Qrilb-

TpAaUUMOHHBIX U CMKOCTHBIX CBOMCTB ILTACTA.
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B HacTosiiliee BpeMsl HIMPOKO MCIIOIB3YIOTCSI IBA METONA MCCIEIOBAHUS TA30BbIX CKBAXXUH
TIPY HEYCTAHOBMBILEMCS pexXUMe GUIbTpauuu (PUCYHOK 8.17): CHSITHE KPUBBIX BOCCTAHOBJIEHUS
nasyieHus (KB]I) nocse 3aKpbITHSI CKBaXXHMHbBI; CHATHE KPUBbBIX CTaOMIU3aLMU 3200 HOTO JaBIeHUS

TP ITYCKE CKBaXXKHBbI B 3KCIUTyaTallU1O.

Kpusas
BOCCTaHOBJIEHUS
Kpupast JaBIeHUs
o P cTabuan3anuu
s w0 Jebuta B
T
2
E( P;CT M@Tm
Bpewms

Kpugas ctabuinsanuum
JeouTa

Jebur

Bpems

Pucynok 8.17 — MeTonbl McciieOBAHUSA FAa30BLIX CKBAXWH
MPU HEYCTaHOBUBIIIEMCS peXuMe QUILTPaLiuU

OTU METOABI MO3BOJSIIOT OINpPENEIUTh ILIACTOBOE NaBJeHUE B pAalOHE MCCIIENYyEMOW CKBa-
JKMHBI, (PUIBTPALIUOHHO-EMKOCTHBIE XapaKTePUCTHKH ILIACTa (THAPOIIPOBOIHOCTD, IPOBOAUMOCTD,
MbE30MPOBOAHOCTb, TOPUCTOCTH), @ TAKXKE BBISIBUTH 30HBI C PE3KO BhIPAaXXEHHOIM HEOIHOPOIHOCTDIO,
HaxoAsiluuecs: B 00JaCTH APEHUPOBaHUS CKBaXUHbI. COMOCTaBIeHHE KPUBBIX BOCCTAHOBJIEHUS U
CTa0WINM3aLMK JaBJIEHUS TIO3BOJISIET OLEHUBATh TAKXKE U3MEHEHHE TTapaMeTPOB I1J1aCTa B ITPOLIECCE
paboThl CKBaXXHHBI.

8.3.1 TexHosIOTUs MOJYYEHUSI KPMBOM BOCCTAHOBJICHUS AaBJIEHUS

Jasi mpoBeNeHUS] HCCIENOBAHUS CKBaXHHY OOOPYIYIOT HEOOXOAMMBIMH KOHTPOJLHO-
M3MEPUTENbHBIMU NpUOOpaMu (MaHOMETPAMHU, pacxogoMepaMH, TepMoMeTpamu). Haubonee nocro-
BepHasi MHGOopMallus o TulacTe OyAeT NoJydeHa MIPY IIPOBEACHUY UCCIIEOBAHMIA C UCTIONB30BAHUEM
ryOUHHBIX MPUOOPOB. [NyOMHHBIN MAaHOMETP MOJIKEH PAcoiaraTbCs B CKBAXHMHE 110 BO3MOXHOCTH
Om1ke K paboTaloleMy MHTepBaity. B mpoiiecce criycka rily6MHHBIX MAHOMETPOB JOJIKHBI GBITh 06€-
CII€YEHbl OCTAHOBKH [UTS MOJYYeHUS TOMHTEPBATbHOIO 3aMepa pacripeeieHUst 1aBJIeHUs 110 CTBOJTY
CKBaXHHBI.

J10 OCTaHOBKY CKBaXUWHbI PETUCTPUPYIOT U3MEHEHHE TaBJICHUS Ha rOJI0BKE CKBAaXWHEI, B 3a-

TpYOHOM MPOCTPAHCTBE, a TaKxke MU3MeHeHUe aeburta. s noiayyeHus kadectBenHoi KBJ xena-
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TeJbHO, 4TOOB! PEXHUM pabOThl CKBAXXHHBI 0 OCTAHOBKU ObLT ycTaHOBUBLIMMcA. O crabuinsauuu
pexXuMa CyIAT 10 NOKa3aHUSIM MAaHOMETPOB, YCTAHOBJIEHHBIX Ha YCThE CKBaXUHBI. Ha 3TOM pexume
PETUCTPUPYIOT YCTAHOBUBILICECS AaBJICHUE, TEMIIEPATYPY, AEOUT ra3a, KOHIEHCATa, BOIbI.

3aTeM CKBaXMHY 3aKpbIBAIOT U PETUCTPUPYIOT U3BMEHEHUE BO BPEMEHU JABJIEHUS U TEMIIE-
paTypbl Ha 3a00€e CKBaXMHBI (C UCTIONb30BAHUEM TIIYOMHHBIX TPUOOPOB), Ha YCThe U B 3aTPYOHOM
MPOCTpaHCTBe. 3HaueHMe 3a00HHOr0 JaBJieHHUs B KOHLE [1€pHUOa OCTAHOBKH ONIPEAEISIET BEIMUMHY
[UIACTOBOTO JABJICHUS B 30HE APCHUPOBaHMS CKBAXKHUHBI.

B ckBaxuHax, 060pya0BaHHbIX NTAKEPaMH, a TAKKE TIPYM HATMYUU B CTBOJIE CKBAXHMHbI XKUJI-
KocTH, Wi cHatus KBJl Ha 3a60e DOKHBI UCHOJb30BAThCS TJTyOMHHBIE MAHOMETPBI. DTO Mpel-
MIOYTUTEIBLHO BO BCEX CIyUasix, 0COOEHHO B BLICOKOAEOMTHBIX CKBaXXKMHAX, padOTaIOIMX ¢ MAIBIMU
JETNPECCUSIMU M BCKPBIBAIOILMX TUIACTBI C BBICOKO# TeMmepaTypoii. [1poaoyKuTeIbBHOCTL perucTpa-
uuu KB pexomeHayeTcs He MeHee CyTOK. [1/1s1 KOHKPETHBIX MECTOPOXIEHUH, IIJIACTOB, CKBAXHH
(HHM3KoIeOUTHBIE, OOBOIHSIOMIMECS) ITPOAOIKUTENBLHOCTL cHITUSI KB/l ycTaHaBIMBaeTCs OMBITHBIM
MyTeM.

Ip# UCIIOAB30BAHUM ITYOMHHBIX MpHOOpoB nocie cHsituss KB/ mpy ux moabeMe Ha IOBEPX-
HOCTb PEKOMEHIYIOTCH KPAaTKOBPEMEHHBIE OCTAHOBKH /11 PETUCTPALIMM pacripele/ieHUs JaBIeHU
110 CTBOJTY OCTAHOBJIEHHOW CKBaXKUHHI.

8.3.2 O6paboTka KpUBOW BOCCTAHOBJIEHUA IaBIEHUS

BoccTaHoBeHUe daBiacHUS Ha 3a00€ OCTaHOBIEHHON CKBaXXWHBI, IPEHUPYIOME OMHOpOI-

HBIi [1J1ACT, TPY OTCYTCTBUM IIPUTOKA Ta3a K €€ CTBOJIY aHATUTHUECKHU OMUCHIBaeTCs HopMynon

Pl(t) = o+ B-Ig(?), (8.20)
rae P5(7) — 3aboitHoe napnenue, MIla;
t — BpeMsI C MOMEHTa OCTAHOBKH CKBAXXHWHBI, C;
lg(f) — pecATUYHBIN JorapudM BpeMeHHU.

Koadduuuentsl o u B, 3aBucsiiive ot @EC macta, aHaAIMTAYECKN BbIpaxaloTcs GopMy-

namu:
o= Pl +B-12(2,25-2/R} )+ b-0%; (8.21)
2,3:11,6-0-1 - T 2 B
= ) 22
B 2 pkhT, (8.22)

rae Py, — yctaHOBHBILIEecs 3a00iHOE 1aBIe€HUE 10 OCTAHOBKH ckBaxuHbl, MIla;
R. np — IPUBEIECHHbII PaiNyC CKBAXHHBI, M;
b — k03D PULUMEHT KBaIPaTUYHOTO GUIBTPALIMOHHOrO conpotupieHus, MITa%/(TeIc. M3/cyT)?;
QO — YCTaHOBUBUINICSA NeOUT A0 OCTAHOBKH, THIC. M3/CYT;

I — BA3KOCTb ra3a B ILIaCTOBBIX YCJIOBUAX, MHa-c;
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Per n T — cTanpapTHble NaBineHue U TeMieparypa, MITa u K cooTBeTcTBEHHO;
Znn — KOI(GHULMEHT CBEPXCKUMAEMOCTH Ia3a B MJIACTOBBIX YCIOBUSX, TOJIH €.
k — npoHuLiaeMocth, MKM?2 (10712 m2);

h — TONMIIMHA TUIacTa, M;

@ — KO9(p(PULIMEHT Mbe30NPOBOAHOCTH, M2/C.

KoadduumeHT npe3onpoBoAHOCTH & omnpelensieTcs o GopMmyJie

0,001-k-B,
a = —

e (8.23)

m — NOPUCTOCTDb, 101U €.

Ilpu 0GpaboTke pe3yabTaToB MCCIEIOBAHMSI CKBAXWHBI CTPOMTCS 3aBUCHMOCTB KBagpaTa

3a00MHOTO JaBNEeHHUS OT BPEMEHM B MONyIorapubMudeckux koopauHarax P(f) = fllg(7)) (pucy-

Hok 8.18). Ha KB/l BbuiesnsieTcss NpsiIMOMIMHENHHBIA Y4acTOK, MO KOTOPOMY OINpPEIESIOT OTPe30K,

UMCJICHHO PaBHBIA KOIGMGMUUHMEHTY O M YKIIOH TpaduKa, YUC/ICHHO paBHbIi Koadhduunenty B. o

BeJMUMHE Koo PHLMeHTa 3 MONyyaloT mapaMeTp THAPONIPOBOAHOCTH:

kh 4,23-Q-T.m-zm-RzT' (8.24)
u - BTZT .
P (»
6001 °
500 1 5 50O OO0 O OO O CO— =y
O X
400 o
=7
300 P=x
}oc
200
100
0 T T T T T T T
0 1 2 3 4 5 6 7

Ig(®)

Pucynok 8.18 — O6pa6otka KB/l B monynorapudMuyecKux KOOpAMHATAX

Ilpumep — Cuamue KBJ] ckéaxcunst, pabomasueii do ocmanosxu c debumom 754 moic. m3/cym

npu 3aboiinom daeaenuu 16,77 Mlla, 3amepenst 3aboiinsie dagaenus ¢ meuenue 15 cym (mabauua 8.5).

Jamepennas naacmosana memnepamypa pasna 303 K, ko3¢ppuyuenm ceepxcoucumaemocmu oaa naacmo-

évix ycaoeuii pasen 0,82,

Ilpu o6pabomxe 3aéucumocmu 6 noayaozapugmuueckux Koopounamax (pucyrnok 8.19) noayuenst

3nauenun: o. = 465 MIla* u p = 6,56 MIla.

Io seaunune xosppuyuenma P no popmyae (8.24) onpedeaaemcs 2udponpoeodnocme:
keh/n=4,3-754-0,1013-303-0,82/6,56: 293 = 42,4 mxm*-m/mlIla c.
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Ta6auya — 8.5 Pezyromamui o6pabomrxu KBJ]

1,°C P5(d), MiTa Ig() Py(ip, MIla?
0 16,771 - 277,92
30 19,613 1,477 384,67
60 20,81 1,778 433,06
120 21,182 2,079 448,68
180 21,476 2,255 461,22
300 21,771 2,477 473,97
600 21,869 2,778 478,25
900 21,898 2,954 479,52
7200 22,006 3,857 484,26
25200 22,173 4,401 491,64
36900 22,261 4,598 495,55
75600 22,281 4,878 496,44
162000 22,32 5,21 498,18
348400 22,359 5,394 499,92
601200 22,438 5,779 503,46
1112400 22,447 6,045 503,86
1285200 22,487 6,107 505,66
PX(1
550
500 e S
——
450
400 yi y=6,5576x+ 464,72 —
350
300
0 2 4 6 8
g0

Pucynok 8.19 — O6pabomka Kpueoii 60ccmanogaenus 0a6AeHuA
6 noayrozapughpmuseckux Koopounamax

BenvuuHa rUIpoONpOBOAHOCTH, OIpeneieHHass B pedyasrate oopadbotku KB/, mosposser

OLIEHUTb ITapaMeTp IIPOBOAMMOCTH kA U TIPOHULIAEMOCTH K 110 (pOpMYyIaMm:

hokh .
keh == W (8.25)
k=kh. (8.26)

h
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BSI3KOCTB [ pacCUMTBIBAETCS WITH ONPENENSeTCs IpaduUecKUM CIOCOBOM, OITMCAHHBIM B pa3-
zene 6 (CM. pUCYHOK 6.4) ISt TUIACTOBBIX YCJIOBUI (DaBJICHUS U TEMIIEPATYPhI), a TOJILIMHA A TIpU-
HUMAeTCs paBHOM 5(PPEKTUBHOM TOJILMHE KOJUIEKTOPA 110 aHHbIM reo(U3NYeCKUX UCCIISAOBAHMIA
CKBaXXMHHI.

IIpn u3BeCTHOM 3HauYeHUM KO3 GUIIMEHTa KBaPaTUYHOIO COTIPOTUBICHUSL b MCXOmsl M3
dbopmyist (8.9) MOXeT OBITh pACCUUTAH TTApaAMETP aa/Rfm U, NIPU OTIPEAESICHHbIX ZONMYILIEHUSIX, BO3-
MOXHO OLICHHUTh HEKOTODbIC MapaMeTphl IUIaCTa U CKBAXWHBI (IIOPUCTOCTh M, EMKOCTb mA WIH
KO3 GUIMEHT TMAPABIMYECKOrO HECOBEPILIEHCTBA CKBAXUHBI U3 IIPUBEIEHHOTO Pafiyca CKBAXHHBI
R. ;). CnemyeT OTMETHTB, YTO TOJIy4eHHbIE PACYETHBIE XAPAKTEPHCTUKH MOTYT GBITh IIPHHSITHI TO/b-
KO B KauecTBe MPUOJIMXKEHHBIX OLIEHOK.

IIpn nnurenvHoi peructpaumy KBJL B CKBaXMHE U BLICOKOTOYHOM M3MEPEHUH 3a60MHOro
JaBlieHUsT MPEACTABISIETCss BO3MOXHBIM olieHUTh PEC macra B 30He ApeHMpOBaHUSA CKBaXKUHBDI.
Eciv nnact uMeeT HECKOJIbKO PasTHYaIoLIMXCS 10 TUIOLIAIN 30H ¢ pa3HbIMU CBoicTBaMy, Ha KBJL,
MIOCTPOEHHOM B ITOJYIOTapUPMUIECKUX KOODAMHATAX, MOXET OBbITh HECKOJBLKO TPAMOIUHEHHBIX
y4acTKOB, YTO MO3BOJIAET OLEHUTh 30HAJIbHYIO HEOAHOPOAHOCTD IJIaCTa U I'PaHMLbI COOTBETCTBYIO-
IIMX 30H. [IBa napajUleNbHbIX NPSMONTUHEHHBIX yyacTka Ha KBJI MOryT CBHIETEIbCTBOBATh O Ha-
JIMYHHU TPEUIWH B IUIACTE WK IIPOILIACTKOB C BBICOKOW MPOBOAMMOCTHIO. B onpenesieHHO# Mepe 1o
KB/l MOXHO cyauTh 0 HEOOIHOPOTHOCTH IUIacTa-KoJUIeKTopa. Pojib 3TUX (akTopoB U UX ydeT mpu
obpabotke u uHTepnperauuu KB/l usnoxensl B yactu [ HacTOAMIMX peKOMEHIALMIA.

Ha nudopmaruBHocTs KBJI BaMsieT mepyoa paGoThl CKBAXMHBI Ha peXUME IO €€ OCTa-
HOBKH (7},). Ecin 5TOT niepron He3HaYUTeIeH U COMIOCTABUM C MTPOIOJKUTEILHOCTBIO pETUCTPaLluy
KB/ (> 0,05-T,), onpenensieMble GUIBTPALIMOHHBIE XaPAKTEPUCTUKH OyIyT UCKAaXEHBI, a [1aCTO-
BOE IaBJICHME — 3aHUXEHO. AHAJIUTUYECKN U3MEHEHUE IaBIEHUST B OMHOPOAHOM ILIACTE B 3TOM CIIy-

4ae OMUChIBaeTCs (HOpPMYJION

PH)=P. —B-LBUT,+1) /1], (8.27)

rae P, — mnactoBoe nasinenue, MIla;

1, — Bpems1 paboThl CKBaXKMHBI IO OCTAHOBKH, C;

- BeJIMuMHa 3 onpenesnsiercs popmysoi (8.22).

O6pabotka KB]l B 3TOM ciy4ae npoBoautcs mo Metoay XopHepa B IOJNyJIorapubMHUUECKUX
KoopiauHarax P (t)=f [lg(T,+1)/t] (pucynok 8.20). Dkcrpanoisauus KoHewyHOro yuyacrka KBJI
10 ocu opauHat (3HadeHud /ig(T,+¢)/t = 0) onpenensieT KBaIpaT UCTUHHOTO IIACTOBOTO JABIECHHUS

P/ (t), a HaKJIOH rpadpMKa MO3BOJSAET OTPEIETUTh TUAPOTIPOBOAHOCTD TUIACTA 110 dopmyne (8.24).
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Pucynok 8.20 — Obpadorka KB/l meTonom XopHepa

Ecin npu uccnegosanuu noiydyeHa KBJl, cHstad B TeueHHe OTPpaHMYEHHOTO BPEMEHU
(HayanbHbI# yyacrok KBJI, npuBeneHHol Ha pyucyHKe 8.20), To IpoBOAUTE 0OpabOTKY pe3y/ibTaTOB
HEeOO6XOIMMO C IIPUMEHEHHUEM METOMIOB, YUYUTHIBAIOILIMX [IPOIOJIKAIOLUIMICA [10CI€ OCTAHOBKH IIPUTOK
ra3a K CTBOJIY CKBaXXUMHEIL. J1J1st onpe/ieieHusI TPUTOKA ra3a B CTBOJI CKBAXKVHBI JOJEKHBI ObITh H3BECTHBI
JaBJIEHUs Ha 3a00€ U yCThe CKBAXHHH (B TOM UYHMCJE NaBjeHUE B 3aTPyOHOM MPOCTPAHCTBE NMPH
OTCYTCTBMH Nakepa). Metonsl 06pabotku KB/I ¢ yuetoM nputoka npuseneHsl B yactu Il HacTosmx
pekomenaauuii. s KBJl, uMeromux B rnosynorapuMUyecKUX KOOpIMHATaX CJI0XHYIO GopMy
(HECKOJIBKO MPAMOJUHEHHBIX YIaCTKOB WJIM UX OTCYTCTBUE), 0OpabOTKAa MPOBOAUTCS TyTeM
MIOCTPOEHUS rpadUKOB U3MEHEHUS AaBIeHUsT Wi GYHKIWU BAUSIHUS B OMI0OrapudMHUYeCKuX 1100
CTMeLIMAIBHBIX KOOPAMHATAX, IIyTEM COTOCTABJIEHUS C 3TAJIOHHBIMUA KPUBBIMHU, METOAAMU, ITPUBE-
JeHHBIMHU B yacTu I1 HacTOSILIMX PEKOMEHIALUA.

8.3.3 O0paboTKa KpMBBIX CTA0MUIM3aLUU 3200 HOTO NaBIeHUA

HcexoaHble TaHHBIE MO CTAOWIM3alLMK JaBJICHHUS TOIyYaloT NPy NPOLYBKax U B MpOLIECCE
ycclieoBaHUs CKBaXKUHBI ITPY YCTAHOBUBILEMCS pexXuMe dhuibTpaliny rasa. [locse nmycka CKBaKUHbI
B paboTy Ha OMpede/ICHHOM pexXuMe UccaeT0BaHUS PUKCUPYETCS UBMEHEHHE BO BpEMEHHU JaBICHUS
p(f) n nebura Q(f). 3aTeM YCTheBbIe TaBJIECHMUSI 10 U3JTOXKEHHbIM B pasziene 7 METOAaM IEPECUUTHIBAIOT
Ha 3a00iiHble. B cKBaX1HaX, HE UMEIOIMX 3aTPYOHOTO MPOCTPAHCTBA, a TAKXKE BBIHOCALIUX OOJIbIIOE
KOJIMYECTBO XUAKOCTH, IaBJIeHHE HEOOXOMMMO 3aMepATh HETIOCPEICTBEHHO Ha 3a00¢ C MMOMOLLIBIO IITy-

OMHHbIX MAHOMETPOB.
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KpuBble cTabunnsauun 3a60itHOTO faBieHus 06pabaTeiBaloTCA o GhopMy.ie

P2(0/Q(0) = P, X0/0(0~B/00)1g2,25/R.2) — (B/Q(1)18[Q,06(/Q(0] — b-0(5)  (8.28)

rie  Q(f) — nepeMeHHbIN NeOUT CKBAXUHBI, THIC. M3/CYT;
0,06(H) — KoJIMYECTBO rasa, o6bITOE Ha MOMEHT BPEMEHH £, ThIC. M2,
[lony4eHHsle Nipy MccileA0BaHUY 3HAYCHUs! 3a6ONHOTO NaBNEHUA U 1e61Ta IepeCTpauBAIOTCS

B KoopauHartax Y = f{X), roe Y u X onpenensiiorcs COOTHOLLCHUSIMMU,

X=1g[Q,,5()/Q0]; (8.29)
Y=(P,> - P,(0)/0(1) — b-Q), (8.30)

rae b — HelMMHEHHbI Ko3hPULUEHT GUNBTPAIMOHHOTO CONMPOTUBJIEHUS, ONPEACTECHHbIN O
pe3yJibTaTaM MCCIIENOBAHMI NP YCTAaHOBUBLIEMCS pexxuMe dubrpaunn, MITa2/(Teic. M3/cyT)2.

Kpusbie ctabunusaunu 3aboitHoro nasneHus u ne6uta (KCIJ) npu nycke cCKBaxKMHbI
B paboTy MOTYT MCNIOJIL30BATLCS AJIs1 TeX XKe ueneit, yro u KBI. HenocraTok ucnosb3oBanus KCJJ]
110 CPAaBHEHHMIO ¢ METOAOM Hcronb3oBaHus KB/l 3akitouaercs B ToM, 4TO TpeOyeTcs 60J1ee BBICOKAS
TOYHOCTh u3Mepenus neoura. KCIJ B cuiy Tex xe daktopos, uto 1 KBI, MOryT GBITh UCKaXEHBI.
HaubGosee pacripocTpaHeHHBIH (HakTop, NCKaXaOUIMi KpUBbIE CTAOMIN3ALINN, — HEOXHOPOIHOCTD
nJacTa Kak o IUIoliaau, Tak U IO TOMIIHHE.

OtmeTnM, 4TO NpY UCMOIBb30BaHUH HITYLIEPOB BO3MOXHO PEryIMpoBaHue 1e61Ta B IpoLecce
MyCKa CKBAXWHBI B 3KCIUTyaTalmio. [Ipy 3TOM perucrpanisa U3MeHEeHUs JaBIeHUs U 1eOuTa 03B0-
JISIET UCTIONIb30BaTh 3TU NaHHbIE WIS ONpeacJcHUs! GUIBTPALIMOHHBIX XapaKTEPUCTHK I1acTta. s
3TOTO HEOOXOIMMO NMPUMEHEHUE CIOXHBIX MAaTEMAaTUUECKUX AJITOPUTMOB, KOTOPBIE pPeau30BaHbl
B IPOTPaMMHBIX ITpoayKTax. Ui IpakTHYeCKOTO HCII0JAb30BaHUsA OHU IOJIKHbI OBITH COMIOCTARJIEHDI
Ha KOHKPETHOM MECTOPOXIEHUHU C Pe3yJibTaTaMU UCCAENOBAaHMII Ha YCTAHOBMBIIEMCH U HeEyC-
TAHOBUBUIEMCS PEXUMAaX.

It 06pabOTKM NAHHBIX MCCIEJOBAHHIA CKBAXHUH MPU HeycTaHoBUBLIEHC puabTpaumu (KBJI,
KCI/, B IMPOKOM NOHMMAaHWM — KPUBHIX U3MEHEHMS HABJIEHUS NPU MPOU3BOJIBLHOM M3MEHEHUH
nebuTa) NepCneKTUBHBI METONbI HA OCHOBE (DYHKIIMM BIUSHUSA, IPUBEIEHHBIE B yacTu 11 HacTOSIIMX

PEKOMEHIALINH.
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8.4 Oco0eHHOCTH HCCIeTOBAHMI CKBAKUH B Pa3JIHYHbIX YCIOBHAX

8.4.1 UccrenoBaHue CKBaXXHUHBI HA OJTHOM peXUMe

[pu MpoBeIeHUN TEKYIIMX MCCIEAOBAHMI JOOBIBAIOIIMX CKBAXMH Ha pa3pabarbiBaeMbIX
MECTOPOKIEHHUSX NIPY YCTAHOBUBLLIEMCS PEXUME YHCJIO PEXVMOB MCCJIENOBaHMSI MOXKET ObITh MEHBLIIC
yeM TpY MIEPBUYHBIX HCCIIe0BaHUsIX. PaboTy CKBaXXMH Ha TEKYILEM YCTAHOBHBLLEMCS TEXHOJIOFMYECKOM
pexXMMe TIpH OfpefieJIeHHbIX YCIOBUSIX MOXHO PacCMaTpUBaTh Kak ra3oruapoIMHaMIIECKOe UCCIIEN0-
BaHHE Ha OTHOM PEXUME.

TeXHOJOTHMUECKH AJs TOJY4eHUs 3HaYyeHMI 3a00ifHOTO NaBjeHUS U AeOUTA MMPOBOMSTCS
3aMepbl JaBJIEHUs, TEMIIEPATypPBI 1 1e0UTa (Ha CKBaXXMHE WX Ha COOPHOM IIYHKTE) C UCTIOJIb30BAHUEM
TapupOBaHHBIX Npu6GOpoB. 1o MpoBeAeHU TaKMX 3aMEPOB B T€YCHME UIMTEJBHOTO BPEMEHM
(He MeHee 24 4) pexXuM paboThl CKBaXXWHBI HE JIOJDKEH U3MEHATBCS. B TedeHUe 3TOro neproia Bpe-
MEHH JeOUT He TOJKeH OTKIIOHSITHCS OT CpellHel BeIMYMHBI 60/blIe, yeM Ha 5 %. HeobxoaumMo obec-
MEYUTh HEU3MEHHOCTb PEXUMOB APYIUX CKBAXUH, MOIKIIOYEHHBIX K 3TOMY XK€ LLIEHdY.

[Tocyie 3aMepoB JaBjieHusl U 1eOuTa CKBaXuHY 3aKpbiBaloT WLisi cHATUA KBl Kak MUHUMYM
Ha 12 4. 3aMepbl JaBJIeH!s B KOHIIE TEPUOA OCTAHOBKH UCTIOJIb3YIOTCS /IS OTIpEe/IeHHS IL1aCTOBOTO
NaBJEHHUS 110 YCTAHOBUBILEMYCSI CTATUYECKOMY JaBJIEHHIO, TMOO BeJMYMHA IIACTOBOTO AABJICHUS
omnpenensercs nyreM oopabotku KBJI. 3aTeM ckBaXMHa IyCKaeTCsi B 9KCILTyaTalNIo, peTUCTPU-
PYIOTCsI KpUBBIE CTabWIN3alMK AaBieHus U gedbura. [locne crabninzauuy pexxuma UCCeOBaHNA 3a-
BEpHIAIOTCSI.

[MonyyeHHOE MyTEM 3aMepa Ha 3a60e WM pacyeToM 3HadyeHMe 3a60MHOTrOo IaBlieHUs NPU
3aMepeHHOM Je0uTe ra3a (ra30KOHIEHCATHOM CMECHU) HAHOCUTCS Ha yXe UMEIOLIYIOCs MHAUKATOP-
HYIO JIMHUIO JAHHOM CKBaXXWHBI. [10 MOT0XEHHUIO 3TOH TOYKU MOXHO OLIEHUTh N3MEHEHHUE MPOIYK-
TUBHON XapaKTepPUCTUKU ILIACTa U CKBAXKUHHBI.

8.4.2 UccnenoBaHKe CKBaXXWHBI C BOAOIIPOSABICHUSIMU

BonomnposisiieHHs Py paboTe ra30BbIX CKBaXKMH CBSI3aHbl C IOCTYIUIEHMEM Ha 32001 I1acTo-
BO#l (IIOJOIIBEHHO MO0 KOHTYPHOM) BOJbI, 8 TAKXE CKOIUIEHWEM Ha 3a00€ KOHIEHCAIIMOHHOM
BOIbl. JJMarHOCTUPOBaHHE BOMOMPOSIBICHUM MPOBOAUTCA MO KOJeOaHMAM IaBjeHUM Ha YCThbe
¥ B LUlelide CKBAXMHBI, 110 YBETMUEHHIO COIEPXKAHHS BOIbI (BOLOra3oBoro (akropa) npH TeKyLIux
UCCJIeIOBaHMIX Ha KOHTponbHOM cenaparope YKIIT (YIIIIT).

IMocTyruieHue M3 r1acTa ¥ HaKOIUIEHWE BOABL B CTBOJIE CKBaXXHWHbI IIPUBOIUT:

- K BO3HMKHOBEHHIO ITyJIbCAllUil pACXOla ra3a;

- YMEHBIIEHUIO 1eOUTA CKBaXUHBI, BILTOTD JI0 €€ TIOJTHOM OCTAHOBKM («CaM03aJaBIYBaHHIO»);

- HCKAXEHUIO 3200 HOTO NaBAeHMs TIPH pacueTe ero 1o ABMXYLIEMYCS CTONIOY rasa rno u3Me-

PE€HHBIM 3HAUYCHUAM JABJICHUA Ha YCTHC CKBAKUHBI.
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[Ipy miaHMpoBaHMM UCCIENOBAHUI CKBAXHH C BOAOMPOABAEHUIMU HEOOXOMUMO YYHTHI-
BaTb, YTO IMOCTYTLICHUE BOIbI HA YCThE CKBAXWHbI ONPEAENSIETCS HE TONBKO YCIOBUSIMU €€ IBIKEHUS
B CTBOJIC CKBaXXUHBI, HO U B Iuiacte. [lepepacrpeneneHne noTOKOB U3-3a IBUXKEHNS BOAbI B IUIACTE
(moxbeM KOHyca NMOIOLIBEHHON BOBI) IIPOUCKOAUT CYLIECTBEHHO MeIUIEHHee, YeM HaKOIUIEHUE ee
B CTBOJIE CKBAaXHHBI. [109TOMY 1p1 KpaTKOBPEMEHHOM HCCEAOBAHUM CKBAXUHBI (IIPOIOIKUTE b~
HOCTBIO 110 IBYX-TPEX YaCOB HAa KaXIIOM PEXKMME) MOXKET OBbITh MOTydeHa HeXapaKTepHast 3aBUCUMOCTD
Aebuta BoIbI OT JAEMPECCUM.

HccienoBaHye CKBaX1HbI, MOCTOSIHHO PaGoTalolleil ¢ BBIHOCOM BOIBI, cJIeAyeT HauYMHATh
C PeXMMa, OJIM3KOTO K yCJIOBUSIM €€ PabOThI HA TEXHOJIOTHUECKOM pexxume. B nanbHeiiiem PEKOMEHITY-
€TCA NPOBELICHME UCCIIENOBaHMA HAa HECKOJIBKMX PEXHMMaX IIPH YMEHbIIEHHH fieGKTa (0OpaTHBIIH XOx).

KosunyecTso Boabl, MocTynaouweii B CKBAXMHY Ha KaXKIOM PEXHUME, MOXET ObITh OMnpeneaeHo
Ha OCHOBAHMM U3MEPEHUSI pacXo1a BOALI Ha COOPHOM MYHKTE MJIM Ha YCThE CKBAXKMHbI.

B nepBoM ciydae ckpaxuHa paGoTaeT 1Mo MHAMBUAYATbHOMY uuieidy v noaxoyaeTcs
K KOHTpOJIbHOMY 3aMEpPHOMY cerapatopy. [Tocsie crabunusanuy NocTyrieH!st Boabl B CKBAXHHY DHK-
CUDYIOT pacxoll rasa, X1IKOCTH, JaBJIEHUS Ha BXOIE B COOPHBIN MYHKT, Ha YCThE U 3300€ CKBAXHHBI.

Bo BTOpOM Cilyuae noTok 106bIBaEMOI IIPOIYKIIMH HA YCThe MEPEKITIOYAIOT C paboueif THHUHA
Ha 3aMepHYIO (¢akesbHy0) TUHUIO. [IpU 3TOM C MOMOILBIO COOTBETCTBYIOLINX PETYJIUPYIOIINX
YCTPOMCTB (WIM BPYYHYIO) OCYILUECTBISIIOT NOALEPXKAHUE TIOCTOSHHOTO JABJIEHUS Ha YCTbE CKBa-
XMHBL. MI3MepeHue pacxoia XMAKOCTH (BOLBI, KOHAEHCATa) MOXET OCYLIECTBIIATHCS COOTBETCTBYIO-
IIMM CeTIapauMOHHBIM 060PYI0BaHUEM MM GECCENapaliMOHHBIM METOIOM, IPOLIENLTNM arpoGaLMio
Ha KOHKPETHOM MECTOPOXIEHMU U JOMYLIEHHBIM K 3KCIUTyaTallMd B COOTBETCTBUU C AEHCTBYIO-
LIMMH HOJIOXEHUSAMH.

Ipu ucciienoBaHmMu CKBaXX¥H ¢ BOIOTIPOSIBIEHUAMM U3MEPeHMe 3a60HHOI0 IaBIeHUs peKo-
MEHIYETCS OCYIIECTBIATE NIyGMHHBIMH ipubopamu. [Tpu pacuere 3a60{HOIO NaBIEHHUS 1O ABIXY-
eMycst CTonby ra3a HEOGXOAMMO yYUTBIBATH HATMYME KHIKOCTH B CTBOJE CKBAXHHBI. JlonycKaeTcs
pacieTHOE ONPE/IC/ICHUE NABJIEHHS [TO HETTOABUKHOMY CTONOY rasa (1o IaBlIeHHIO B 3aTpyGHOM Mpo-
CTPAHCTBE), MPU 3TOM B 3aTPyOHOM MPOCTPAHCTBE HE JOJDKHA HAXOAUTHCS TUIACTOBAS KUIKOCTD. Hag-
JIeHHsI B 3aTPyOHOM MPOCTPAHCTBE U B JM(MTOBBIX TPyOax Ha YCTbe OCTAHOBIEHHON CKBAKUHBI He
IOJKHBI pa3iniaThest Gosiee YeM Ha BEJIMYMHY MOTPELTHOCTH U3MEPHUTENLHBIX TPUGOPOB.

Ilepen npoBeneHyeM UCCIENOBaHHN CaMO3aNaBIUBAIOLINXCSI CKBAXKKUH CTBOJBI MX JOJKHBI
OBITb OCBOOOXIEHBI OT IUIACTOBOM XUAKOCTH. EC/IM M3-32 HAKOILTEHHS XKUIKOCTU B CTBOJIE CKBAKHUHBI
HE yaaeTcsi 00eCneuYmTh CTabUIM3aLHIo MPUTOKA Ta3a, TO JOMYCKAETCs UCCIeIOBaHUe CKBAXHH Ha
OIHOM PEXHMME HEMOCPEACTBEHHO I10CIE YIATEHUS XUIKOCTH U3 CTBOJIA CKBAXHUHbI. I1pH 3TOM rocie

OCTAaHOBKM CKBaXKWHBI Heobxoaumo cHaTh KB/,
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[To pesysbrataM UcceI0BaHUs NaeTCs OLIEHKA MPEIe/IbHBIX (TOMyCTHUMBIX) NTApaMETPOB TEX-
HOJIOTHUYECKOTO PeKnMa paboThl CKBAXHMHBI, 00ECTIEYMBAIOLIMX €€ YCTONYMBYIO SKCILTyaTaLHUIO:
MMHUMAaJIbHO# CKOPOCTH rasa Ha GaiiMake JUGTOBLIX TPYO LIS BBIHOCA XHMIKOCTH C 320051 ¥ COOT-
BETCTBYIOILIEH el BETUUMHBI IeOUTa.

8.4.3 MccenoBaHve CKBAXXUHBI, PACITOJIOXKEHHON B KYCTe CKBaXKVWH

[epen uccaenoBaHUEM CKBaXHHBI Ha PEXHMAaxX TPEOYeTCst OCTAHOBUTD €€ /151 BOCCTAHORB/IC-
HUSL JaBJIEHUs, 00ecIieduB paboTy OCTATBHBIX CKBAXWH Ha MOCTOSTHHBIX PEXUMaXxX (neburax), KOTO-
pble JOJKHBI ObITh COXPaHEHBI B TEUEHHE BCETO BPEMEHU UCCIEN0OBAHMS.

Jlia onpeneneHus aeburta UccaeayeMol CKBaXHHBI €e MPOAYKLHNS JOJKHA MOJABATHCS Ha
KOHTPOJIbHBII cenaparop ¢OOPHOTO IyHKTA 110 OTAEIbHOMY TPYOOIIPOBOLY (3amepHoi quHuM). [lpu
nepeKIioue HNM KOHTPOJIMPYETCsl U3MEHEHHE 1aBIEHHsI B OOLLEM KOJUIEKTOPE.

EcJii IpofyKUMS BCEX CKBaXHH KycTa MONaeTcsl Ha COOPHBIA MYyHKT M0 OZHOMY KOJUIEKTOPY,
TOYHOE onpejeieHre 1e61Ta OTHON U3 CKBaXMH CTAHOBUTCS 3aTPYAHUTEIbHBIM. s uccnenoBaHus
MOXET GbITh MCIONb30BaHa MEPEeABIKHAS MMOJTHOIOTOYHAsS CelapallHOHHAasd YCTaHOBKa, 00Bs3Ka
KOTOPOH J0oJIXKHA 06eCneYnBaTh Iofayy ra3a cenapaluvy U BbUISTUBLIMXCA B cefapatope KOHAeHcaTa
1 BOJIBI B Ta30COOPHbBIN KOJUIEKTOP. B MHBIX yCJIOBUAX TOYHOE OIPENICICHUE COCTABIAOUINX TIOTOKA
MPOAYKLMM KOHKPETHON CKBAaXWHBI KYCTa BO3MOXHO TOJIbKO Ha KOHTPOJIbHOM Ceaparope YKIIT
(YIIIT) npu ocTaHOBKE OCTATBHBIX CKBaXUH W TIPU YYETE BIUSAHUSA eida.

[1aHMpyeMBIil IMANa30H U3MEHEHUs JaBIE€HUMA ¥ nebuTa Npy UCCIENOBAHUI CKBAXHHBI
KycTa Gy/leT OrpaHMYMBATLCSI IaBICHIEM Ha BXOJIE B KOJLIEKTOP. [1ist [TOTy4eHM s XapaKTEPUCTUK CKBa-
KUHBI [IPY JaBJIEHUAX HMXE, YeM Ha BXOJE B KOJUIEKTOP, BO3MOXHO NMPOBEAEHNE MCCICA0BAHNA
CKBAXMHBI, NPeITOYTUTELHO YCKOPEHHBIMU METOIAMH, C BBIIYCKOM rasza B arMocgepy.

8.4.4 UccnenosaHue TOpU30HTATBHON CKBaXXUHDI

TTpu Mccren0BaHNM TOPU3OHTATBHON CKBAXXKMHBI Ha yCTAHOBUBLIEMCSI PEXUME, KaK MpaBuilo,
TpebyeTcst GOMbIINIA (110 CPABHEHHIO C BEPTUKAIBHOM CKBaXMHOM) EPUO/ BPEMEHH L1 crabunmsa-
LAV JaBJIeHUS ¥ AebKTa. DTO BBI3BAHO FEOMETPUEN NOTOKA MPOAYKIIMHU B CTBOJIE CKBaXWHbI. KpoMme
TOTO, UCTIOIb30BAHHE TOPU3OHTAIBHBIX CKBAXUH MPEAMOYTUTEILHO MPH HATMYUU ILTaCTOB C YXYIi-
[HEHHBIMU (WIBTPALMOHHBIMY XapaKTePUCTUKAMU, TI€ BPeMsl CTaOMIN3aLNK IOTOKA rasa Cylue-
CTBEHHO YBEJIMYMBAETCSI IO CPABHEHMIO C ILIACTAMM, XapaKTEPU3YIOIUUMHUCA XOPOIIUMHU ®EC. Ioa-
TOMY MpPU MCCIENOBAHUN TOPU3OHTATBHBIX CKBAXHH HEOOXONMMO MaKCHMMAaJbHO MCMOJb30BaTh
METOMB! UCCIIEAOBAHWHM IIPH HEYCTAHOBUBILIEMCST PEXKUME.

T1py Mccaen0BaHUM TOPU3OHTAIBHBIX CKBAXXHH IUIACTOBOE U 3a001HOE 1aBIE€HUS MOTYT OTIpe-
JNEJISITHCSE PACUETOM TI0 HEMOABUXHOMY CTOJIOY ra3a MO0 Mo ABIXKYLIEMYCS CTOJIOY ra3a Wi 110 IaH-

HbIM U3MEPEHMUS AaBJICHUS TNyOMHHBIMU IPUOOPAMH.
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3aboitHoe maBjieHWe pacCcuMTHIBAETCS Ha ITMIICOMETPUUYECKYIO OTMETKY CpelHEB3BELICHHOI
TJIOCKOCTH JINOO Ha OTMETKY, COOTBETCTBYIOLUYIO CEPEIMHE BCKPbIBAEMOTO I1ACTA. I'pu ucnonb3o-
BaHMU TIYOMHHBIX TPUOOPOB 3a BEJIMUUHY TLIACTOBOIO (3a00iiHOr0) NaBNEeHUS CileayeT MPUHUMATD
3aMEPEHHOC aBIEHME BHYTPH JIM(DTOBBIX TPYO B TOUKE, COOTBETCTBYIONICH CepeqrHe ATUHBI BCKpBI-
TUs n1acTa. Eciiv HeT BO3MOXHOCTH CIIycKa TTyGUHHbIX NpUOOPOB JI0 CEPEIUHBI [UIMHBI BCKPBITHS
fl1acTa, 3aMEpCHHOE NaBJIEHNE Ha TIyOMHE CMycKa IIPUBOIMTCH K TMIICOMETPUUYECKOI OTMETKE,
COOTBETCTBYIOLICH OTMETKE CEPENMHBI YUACTKA BCKPBITHS ILI1ACTA.

o pesynsratam 06paboTKM MCCNENOBAHMIT HA YCTAHOBUBLIEMCS pexume QUIbTpaluM rasa
(1. 8.1.2) onpenensirorest Ko3OULUEHTH QUIBTPALIMOHHBIX CONPOTHUBJIEHUH a U b, XapaKTepuU3yio-
1K€ TOOBIBHBIE BO3MOXHOCTH FTOPU3OHTANBHOM CKBAXIHBI.

HmeroTcsa MeTonnyeckue TpyAHOCTH, BO3HMKAIOLLIIE py 06paboTKe MaTepUAJIOB MCCIEI0BA-
HUS TOPU3OHTAJILHBIX CKBaXXHH ¢ LeJibio onpeneieHns EC nnacra. MMelolumecs: mpubiuxkeHHbIe
AHATUTHYCCKNE PELICHUST 3a/1a4 YCTAHOBUBLIECTOCS M HEYCTAHOBUBLLIETOCS MPUTOKA I'a3a K TOPH30H-
TaJIbHOW CKBaXXKMHE HE TI03BOJISIIOT pa3paboTaTh IPUEMIIEMbIE METOIbI OLIEHKU [apaMeTpoB JaXe A
OIHOPOJHBIX ILTIACTOB.

OnpenesieHue napaMeTpOB HEOIHOPOIHBIX [LIACTOB Fa30BbIX MECTOPOXIEHHU, OCBANBAEMBIX
TOPU3OHTANIEHBIMU CKBXXWHAMM, BO3SMOXHO ITYTEM CO31aHMsl Ie0JI0r0-MaTeMaTHIecKUX MOJIEeH yaa-
CTKOB pa3TMYHBIX MECTOPOXIEHUH U TOCTPOCHMSI STATTOHHBIX KPUBBIX, € TIOMOIIBIO KOTOPBIX MOXKHO
ONPENENTD TIapaMeTPhl T/1ACTa, BCKPBITOTO PEabHOW FOPU3OHTANILHON cKBaxuHON. HekoTopbie
TEOPETHYCCKUE MOJIOKEHUsI TPUBEIEHDI B yacTh Il HacTosKMX peKoMeHaa1miA.

8.4.5 MccnenoBaHue CKBaXKUHbI TIPH pa3pyLLICHUM TUIACTA

I1pu uccnenoBaHMU CKBaXHMHBI [T YIaBIUBAHUS U KOJMYECTBEHHOM OLIEHKM BHIHOCA TOPHOM
NOPOAIbl HA YCThE NOJKHA OBITb YCTAHOBJIEHA CeMapallHOHHas YCTAHOBKA WJIH MOPOIAOYIOBUTEIIH.
TpeGoBanus K 3ToMy 060pyI0BaHUIO, ONUCAHUE IPUHITUIIOB UX paboThI U KOHCTPYKLUHU U3I0KEHBI
B pasnene 10 u B yactu 11 HacTosmmx pekomeHnaimit. [ToMUMO 3TOrO MOTYT UCITOJIb30BATLCS JATYNKU
NIeCKa Il KAYECTBEHHON OLCHKM HalU4Msl MeXaHWYeCKMX TpuMeceil B moToke. Mcnoap3oBanie
AaTINKOB TOMYCTUMO, €CIIM OHU ObLIN ATTECTOBAHBl M TIPUMEHSUTUCH HAPSLY C TOBEPEHHBIMU cpen-
CTBAMU KOHTPOJISI HE MEHEe YeM IPU TPEX UCCIIENOBAHMSIX ¢ BHIHOCOM T1OPOJIbI.

IIpu uccnenoBaHNM CKBaXXHH Ha YCTAHOBUBILIEMCS PEXKHUME KOTHYECTBO TBEPAOU (a3bl peru-
CTPUDPYETCsl, COAEPKAaHUE TBEPAOH (Pa3bl KOJTMYECTBEHHO XapaKTEPU3YETCS OTHOIICHMEM Ha elU-
Hu1y no6eitoro raza. M3 cenapatopa (1oponoynoBuTesis) 10KHA ObITh oToOpaHa TBepaast dhasza, UIeH-
TU(HULMPOBAH €€ COCTaB U MPOBELEH NETPODUINUSCKUN aHATH3.

J11s1 KOJM4ECTBEHHOM OLIEHKU COMEPXaHUS MEXaHUYCCKUX TIPUMECEH B MOTOKE TpeOyeTcs

3HAYMTEIbHOE BPeMst pabOThI Ha peXXUMe LTSI CTAOMIM3aLMU BLIHOCA TBEPIBIX YACTHL C 326081 CKBa-
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XUHBI, KOTOPOE ONpeeseTcsl 1eOUTOM CKBaXHHBI U ee TIyOMHOM. PexoMeHayeTCs TIPOBECTH
UCClle[OBaHe KaK MUMHUMYM Ha JIByX peXuMax — ¢ pacXo[OM rasa, IpeBbIllIalonuM KPUTUYECKUI
Je6UT, U C PacCXOIOM ra3a, MEHBIIMM KPUTUYECKOTO AeOuTa.

IMoay4yeHHOe MO pe3yJibTaTaM UCCJIEIOBaHUS 3HAUYEHUE ripeJebHON AETIPECCUM Ha TmacT
MCTIOJIB3YeTCs TIPH YCTAHOBJIEHUM TEXHONIOTMYECKOTO PEXMMA PAOOThl CKBAXKUHBI.

8.4.6 VcclienoBaHre CKBaXWHBI, BCKPBIBILIEH MHOTOILIACTOBYIO 3aJI€Xb

MccnenoBaHmte Ha YCTaHOBMBIIEMCS PEXUMe (HIBTPALIMH CKBaXMHbI, BCKPBIBLIEH OHOBPE-
MEHHO HECKOJIbKO r'MIPOIMHAMWYECKU HE CBA3aHHBIX ILTACTOB € pa3IMIHbIMU DEC, BLI3BIBAET ONpPe-
NeNeHHble TPYAHOCTH, BO3HUKAIOUIME BCIIEACTBUE OTCYTCTBHA NAHHBIX O [e0OUTax M JaBlICHUMAX I10
OTHE/bHBIM IUIacTaM. Paznuuue TepmMo6apuuecKUX yCJIOBUHA M GUIBTPALIMOHHBIX XapaKTepUCTUK
IUIACTOB MOXET NIPUBECTH K HCKPHBJIEHUIO MHINKATOPHOM nnarpaMmel. OIHaKo 1o dopme uHIUKA-
TOPHOW JIMHUH, TOCTPOEHHOIA MO JAHHBIM YCTHEBBIX 3aMEPOB EOMTa HA OTAENbHBIX PEXUMAX, OLE-
HUTb paGOTY OTAE/IBHBIX [1ACTOB HEBO3MOXHO. MHIMKaTOpHAs XapaKTepUCTHKA, ITOTy4YCHHas 110 IaH -
HBIM Ha3eMHBIX 3aMepOB 1e6uTa, OyIeT OTpaxaTh 3aBUCHMOCTb CYMMApHOIO Ae0MTa CKBaXMHbI
OT pa3HHLbl KBaAPaTOB IUIACTOBOTO M 3a00WHOTO NaBJI€HUN MM OCPEAHEHHYIO NMPOAYKTUBHYIO
XapaKTepUCTUKY CKBAXXMHBI.

JUist onipeieieH sl XapaKTePUCTHK OTAEbHBIX I1aCTOB HEOOXOANMO C MOMOIIIBIO [JIyOMHHBIX
[IpHGOPOB OMpeeIATh JEOUTHI OTACNBHBIX NPOFIACTKOB. Takasi OLEHKa NPOBOAUTCS MU UCCICA0-
BAHMM HA KaXIOM YCTaHOBUBILEMCsI pexkMe. Ha oTaeibHbIX peXXMax NPU pasin4usxX B IUIACTOBIX
JAaBAEHUSIX AEOUT PasIMUHBIX TUTACTOB MOXET MMETh OTPULIATEIBHOE 3HAUEHUE.

[Tpu 06paboTKe UCCIe10BAHUI MHINKATOPHAs IMarpaMMa CTpOUTCA UL KaXIOTo IU1AcTa, 1To
TO3BOJIAET TTYTEM COMOCTAaBIeHUsI K03(hMULMEHTOB QWIBTPAlIHOHHBIX CONPOTUBIEHNH BbIIEIUTH
HU3KOIPOAYKTUBHBIE TUIACTHI.

MeTonvka o6paGoOTKU AaHHBIX MCCIIENOBaHUS CKBAXMHbI, BCKPBIBLIEH MHOTOILIACTOBYIO
3ay1eKb, WS notydenus naHHbix 0 PEC 1 11acToBbIX AaBIEHUSIX OTAEBHBIX ITPOTUIACTKOB NPUBEICHA
B yacT# Il HacTOSIIIMX peKOMEH A,

8.4.7 UccenoBaHye CKBaXXMHBI IIPHU HATUYUU MTOPOBO-TPEIMHHBIX KOJUIEKTOPOB

[10pOBO-TPEILMHHBINA KOJUIEKTOP MOXHO paccMaTpuBaTh Kak Cpelly, HaroJHEHHYI0 MaTpu-
HBIMM GJIOKAMH, Pa3OUTBIMU TpemnHaMK. CBsA3b MaTpULbl C TPEIIMHON XapaKTEPU3YeTCA K03 du-
LIMEHTOM, ONPEIESIOLIMMCS BETMUMHOI NepeToka GJIronaa v rnepenaiom IaBaeHUS MEXIy TPELINHOM
1 MatpuLeil. [T pOHMLIAEMOCTb TPELIMHBI HA HECKOABKO MOPSIAKOB GO0JbILE IPOHULIAEMOCTH MATPULIBL,

a 00beM NOPOBOTO MPOCTPAHCTBA B TPCIUUHAX HAMHOIO MEHBUIEC ITOPOBOTO obbeMa MaTpULIbL.
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OnHa u3 ocobeHHOCTEI CKBaXWHbI, BCKPBIBAIOILEH IJIACTBI C MOPOBO-TPEIMHHBIM KOJLIEK-
TOPOM, 3aKITIOYACTCA B TOM, UTO C YBEJIMYECHHUEM 1e6UTA M CHIXEHUEM NaBJIeHMs B npU3ab0iHHOI 30He
BO3SHMKAET BO3MOXHOCTb CMbIKAHHS TPELUHH, YTO TPUBOIMT K YMEHBUICHUIO TPOAYKTHBHOCTH CKBa-
XVHBI ¥ POCTY HIIBTPALIMOHHBIX CONIPOTUBIEHMIA. Paznesuts 3 hEKT HapyLIEHNS IMHEIHHOTO 3aKOHA
GbunsTpauu 1 3pHeKT CMBIKAHUS TPELIMH 110 JaHHBIM UCCIIeOBAHUS CKBAXHH HE MPEACTABIIAETCS
BO3MOXHBIM. [Ipu MccienoBaHUM Ha HeyCTaHOBUBILIEMCS PEXMME CKBAXUHbI, BCKPBIBAIOILIEH TOPOBO-
TPEIUMHHBIA KOJLIEKTOP, BO3MOXHA PETHCTPALIUA KB/, npu o6paboTtke KOTOpOIi B nonynorapug-
MUYECKHX KOOPAMHATAX BLICISIOTCS 1BA MPSIMOJIMHEMHBIX, MAPaJUIEbHbIX JIpyr apyry yyactka. Ha-
JIMIUC TAKMX Y4aCTKOB — NMArHOCTUYECKUI{ IPU3HAK MOPOBO-TPELIMHHOTO KOJUIEKTOpA.

KonnuecTBeHHO MOpOBO-TpemMHHBI KOJUIEKTOD MOXET XapaKTepU30BaTbCS HECKOIbKUMU
[1apaMETpaMH: OTHOLIEHHEM TIOPOBOTO IIPOCTPAHCTBA TPELMH K TIOPOBOMY NPOCTPAHCTBY MaTPUIIbI,
OTHOLIEHHEM IIPOHUUAEMOCTH TPEUIMH K IPOHULIAEMOCTH MATPHLIbI, OTHOLIEHUEM pa3MepoB OJI0KOB
MAaTpHIIBl K paiiyCy CKBaXXUHBI. [L1s MX ONpeneeHNUs UCMOJb3YIOT 3TATOHHbIC KPHBBIE, TOCTPOCHHbIE
A1 pa3INYHbIX KOJTMYECTBEHHBIX 3HAYCHU I NIPUBECHHBIX BBILIE napameTpoB. O6paboTKa hakTUYECKOM
KB/l npoBoauTCst IyTeM COMOCTABIEHH S €€ C FTATOHHOM KpHBO#. [1apameTpbl aTanoHHOM KpUBOiA, Hau-
bornee coBranarolei ¢ hakTHIecKoi KB/I, npuHUMaloTCs 3a mapaMeTpsl 11acTa.

[Tonpo6Hoe u3noxenne GUIBTPALHOHHbBIX [IPOLIECCOB, MPOUCXOAALMX B IOPOBO-TPELLIUHHOM
KOJUICKTOPE, M BAPUAHTEI [TOCTPOCHMS 3TAIOHHBIX KPUBHIX TIPUBEAEHBI B 4acTH 11 HaCTOAIIMX PEKO-
MeHAaUuuii.

8.4.8 MccnenoBanue CKBaXXMHbI HA MOA3EMHOM XpaHUWIHILE ra3a

3aJauu NCCIelOBAHUS FA30BbIX CKBAXUH ITXI, co3naHHbIX B BLIPAOOTAHHBIX MECTOPOXKIECHHSX
Y BOIOHOCHBIX CTPYKTYpaX, MACHTUYHBI (B HEPHOX OTOOPA M HENTPAIbHbIIA Mepuo) 3amayaM uccie-
NOBaHUS CKBAXHUH Ta30BbIX MECTOPOXICHHUIA.

MMerommmecss 0co6eHHOCTH UCCleT0BaHMI O0YCJIOBJIEHBI PAa3NUYUAME DYHKLUHMOHATBHOTO
HazHauyeHus1 [IXT u ra3oBbix MectopoxneHnit. UccienoBaHte ra30Bbix ckBaxuH ITXT nomxHo nmpo-
BOJIMTECS1 B€3 BbIyCKa ra3a B atMocdepy. DTo ycioBue TpeOyeT npoBeneH st 6OIbILEH YaCTH OBLIEro
00BbeMa McCenoBaTeIbCcKUX paboT M0 ONpeaeieH o MapaMeTpoB ILUIaCTa U NPHU3aOOHHON 30HBI B
TIEPNOLL 3aKA4KH ra3a, a 1o yCTAHOB/ICHHIO TEXHOJIOTHYECKOrO pexXuMa paGoThi — B nepuoz oToopa rasa.

KpoMme napamerpos, onpenensieMbix no pe3ysbTaTaM HUCCIEO0BaHUS CKBaXUH Ia30BHIX
MECTOPOXIEHUH, MPU UCCIENOBAHUM Ta30BbIX CKBaXHH [1XI HeOBXOIMMO YCTAaHOBUTH NMPUEMHU-
CTOCTb CKBAXHH W OMPEAETUTh KOIPMULMEHTH! DUIBTPALIMOHHOTO COPOTUBIEHUS a U b npu
3aKauKe. ITH KOIPOULMEHTHI MOTYT CYLIECTBEHHO OTIMYATBCS OT AHATOIMYHBIX au b, nonyyaemsix

10 pe3yapTaTaM UcCiaedoBaHUS B npouecce 0T6opa rasa.
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BoJlee cylIeCTBEHHOE 3HAYEHNE UMEET TOYHOCTH ONPENCICHNA CpeIHETO TIO 3aJI€XH M1acTo-
poro napineHus B [1XI, UCIIONB3yeMOTO B KAa4eCTBE KpUTEPUsl HANCKHOCTH MOKPHILIKKA K KOHILY
3aKa4yKy rasa.

TMnactooe nasnenne [XI 3a cpaBHUTENIBHO HEOOJIBLIOH (1o CpaBHEHUIO C Ta30BBIMU
MECTOPOXIEHHMSIMH) TTPOMEXYTOK BPEMEHM U3MCHACTCA OT MakcuMyMa g0 MuHumyma. [loatomy
pH CPaBHUTENBHO LUIUTENbHON CTAOUIM3ALMY AaBICHNA U ne6uta ckpaxuubl ITXT HEOOXOOMMO
ydyecTb BO3MOXHbIE U3MEHEHS! TJIACTOBOTO IaBJICHUA. Ecnu [TXTI pa36uTo Ha r’MAPONMHAMUUICCKU
3KpaHMPOBAHHbIE HEOJHOPOIHbIC OJIOKU, TO IOCTATOYHBIC LA NPaKTUKU TOUHBIE 3HAYCHNS TLIACTO-
BOTO JABJIEHUSI JOJDKHBI ObITh ONPENeieHbl KaK CPEAHUE A1 KaXI0Tro y9acTKa.

Ecnu MXT co3maHo B BbIPaOOTAHHBIX Ta30BbIX U Ta30KOHICHCATHBIX MECTOPOXICHUSAX,
To 06BEM UCCIIENOBATEILCKUX PAOOT B CKBAXXMHAX HEPEIKO B 1,5—2 pasa 6onbiue, yeM Ha IIXT, cos-
faBaeMbIX B BOJOHOCHBIX CTPYKTYpax. ITO CBS3aHO € HeoGXOAMMOCTBIO YUETa pe3yIbTaToB UCCIeno-
BaHMIA, MPOBOAMBLIMXCS B [IpoLiecce pa3paboTKu mecropoxaenuit. Ecin ITXI cosnano B BbIpado-
TAHHBIX TFa30KOHAEHCATHBIX MECTOPOXICHUSX, HEOOXOAMMO TNPOBOAMTL MCCIENOBAHUSA Ha
ra30KOHAEHCATHOCTD.

Ecnu XTI co31aHO B BOIOHOCHOI CTPYKTYpe (KaK NpaBuiio, B CPABHUTEABHO OJHOPOAHDBIX 1
BLICOKOTMPOHMLIAEMBIX TUIACTAX), TO CJIEAYET YUECTh PE3YJIbTaThl IAPOPA3BENKH 1 OrpaHUYEHHYIO BO3-
MOKHOCTS UCMOJIb30BAHUSI METOIOB MCCIIETOBAaHUS CKBaXUH MPH HeyCTaHOBUBILEcA QUIBTPALUH.

8.4.9 VccenoBaHie CKBaXXMHbI IPY BBICOKOM COIEPXKaHUN KOHAEHCATa B ra3e

TTocKO/IbKY KOHAEHCAT BbLISSIETCS U3 Ta30BOi (a3bl B CTBOJIE CKBAXKMHEL, TO TIOTOK CTaHo-
BuTCcs IByX(PasHbiM. [IpuMeHeHe pacueTHbIX METONOB ONPeALICHNA 3a00MHOTO JaBJIeHUA 10 YCTh-
€BbIM U3MEPEHUSM, C UCTIONB30BAaHUEM JaHHBIX U ra3a, OTOGPAHHOTO Ha YCThe CKBAXKMHBI (YCTHEBOH
ra3), NPUBOIUT K UCKAXKEHUIO OTPEALIIAEMbIX ®DEC minacra. [1o3T0My IIpU IPOBEAEHUN TNIEPBUYHBIX
JICC/IeI0BaHMIt PEKOMEHIYETCS LTS U3MEPEHUS 1aB/IeHUS M TEMITEPATypbl UCTIO/Ib30BAHHNE [TYOMHHBIX
npu6opos. B nanbHellIeM IPU TEKYLINX UCCIAEN0BAHUSIX BOSMOXHO UCTIONb30BaHue anpoOUpoBaH-
HbIX B YCJIOBUAX KOHKPETHOTO MECTOPOXICHUS PACUCTHBIX METOLOB, npusBeaeHHbIX B yacTu Il
HACTOSIINX pEKOMEHIALNH .

B mpotiecce pa3pabOTKX MECTOPOXKAEHHS [IPU CHIXKXCHHMU JaBICHUS B TIIACTE HIXKC JaBJICHUS
Hayala KOHAEHCAlMM BbIITaICHUE KOHIEHcaTa NPUBOANT K UBMEHCHHIO (UIBTPALIMOHHbBIX XapaKTe-
PUCTUK MPU3a00iHOM 30HBI.

[MosiBneHue Xuakoi a3l B HA3eMHBIX KOMMYHUKAUAX (uLieitdax) MPUBOIAUT K MyJIbCALIASIM
JNABJICHHUs ¥ PACXONA U3-3a 0OPA30BaHMs1 XKUIKOCTHBIX TIPOOOK B MOHMKEHHBIX yHaCTKaxX nuteiicga. I1pu
TEKYLIMX UCCIeNOBAHUSAX C 3aMepaMu ebuTa ra3a, KOHIeHcaTa, BOAbI Ha KOHTPOJbHOM cernaparope

YKIIT (YTIIIT) 3a cTabUiIM3MpOBaHHbBIE X 3HAUCHUSA NPMHUMAIOTCS CPEIHME 32 repyo, ycraHas-
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JIMBAEMBIN OTBITHBIM 1yTeM. Ilpu npoBegeHUn TEKYLIMX UCCIENOBAHUI CKBAXUH BpEMs paboThI
CKBaXWHBI HA KaXIOM YCTAaHOBMBLIEMCS! PEXMMe IPUHUMAETCS 6osiee IUTATEJIBHBIM, C YYETOM CTa-
OUIU3aLMY OKA3aHMIA.

8.4.10 CrieunanbHble McCIeNOBAHMS CKBAKIH

CrieunanbHble UcclieOBaHUSA TIDOBOZATCS [UIS1 ONIPENEICHUS T€X UM MHBIX ApaMeTpoB,
OOYCJIOBJIEHHBIX ClIEUU(PUIECKIMU YCJIOBUSIMU MeCTOpoxkaeHUs. K yncny criennaibHbIX Hecienosa-
HUIt OTHOCSITCS paGOTBI 110 KOHTPOJTIO 32 MOJIOXKEHHEM KOHTAKTA a3 — BO/Ia B CIIELMAIbHO BLIOPAHHbBIX
IUIS1 3TOM LIEJIK CKBaXXUHAX; U3YUEHUE CTENEHU KOPpO3UH CKBaXXMHHOTO 000pYI0BaHUsI NIPU pa3iny-
HBIX PEXHMaX pabOoTbl; ONIpeNe/IeHUE CTENEHHU UCTOLLEHMS OTIE/bHbIX [LIACTOR B npotecce pa3paboTKu
1 BO3MOXHOTO NEPETOKA ra3a U3 ONHOIO TOPU3OHTA B APYTOii [IPH WX COBMECTHOM BCKPBITUH; U3yYe-
HHUE BIMAHUA 3HAYUTENLHOTO KOJIMYECTBA BIaTH U Pa3pyIeHUs] MpU3aGoiHOI 30HbI Ha ITIPOU3BOIN-
TEILHOCTb CKBaXHHBI; MPOBEIEHME pabOT MO0 MHTEHCU(DUKALIMY (zononHuTenbHas nepdoparus,
COJISTHO-KMCIOTHAs1 00paboTka, yKperuieHue npu3aboitHoi 30HBI, YCTAHOBKA LIEMEHTHBIX MOCTOB);
00OCHOBaHUE CITOCOGOB MEPUOANYECKOI 9KCIUIyaTallUM CKBAXWH; OLIEHKA 3((PEKTUBHOCTH CaiiK-
JIMHT-TIpOLIECCa; KOHTPOJIb TEXHUYECKOIO COCTOSTHUSA DKCIUTYaTALIMOHHON 1 JMGbTOBOM KOJIOHH:
MCC/IEN0BAHUE KOPPO3UM CKBaXUHHOIO 060pYI0BaHMSA M 3aILUTHOTO J€HACTBHS WUHTUOUTOPOB.

CrieunanbHele UCCAeN0BAHUS MTPOBOAATCS Ha CKBaXHMHaX, OTBEYAKOIIUX TPeOOBAHUIM
3(PeKTUBHOTO pelIeHNs MOCTaBIeHHbIX 33134,

LenecoobpasHo KOMIUIEKCUPOBATD Fa30THAPOAMHAMMNYECKHE METOIBI UCCIIEA0BAHUIA C [eo-
(U3NYECKUMU U TaOOPaTOPHBIMH METOIAMH. PexomeHnnaunm mo koMnnekcHpoBaHuo Pa3TUYHBIX

METOJIOB UCCIECAOBAHU TpUBeaeHEI B 4acTH 11 HacTOSIILUX PEKOMEHALINA.

8.5 YcranoBiieHHe TEXHOOTHYECKOrO peXuMa paboTbl CKBaKHMHDI

TexHonornaeckuit pexxum paGoTH KOHKPETHOM ra30BOi WK Ta30KOHACHCATHOM CKBAXUHBI
XapaKTCPU3YeTCsl TapaMeTpaMu ee paboThl — 3a60HHbBIM H YCThEBBIM TaBICHHEM, paboueii Temniepa-
TYpoi, Ae6UTOM. PeXUM 3aaeTcs peryaupyomnMu YCTPOMCTBAMHU U IOJIKEH COOTBETCTBOBATH TEX-
HOJIOTMYECKOMY PEXHMY pabOThl IPOMBICITA, YIUTHIBATE OTPAHUYECHHS], HAKJIAABIBAEMbIE KAK TepMO-
GapuyecKMMM MmapaMeTpamMu W CBOMCTBAMHM IIACTA B MaHHOI CKBaXHHE, TaK U CYNIECTBYIOLIEH
CxeMoi c60pa U MOATOTOBKM MPOXYKIIMH CKBAXHH.

OcHoBoJ1 BEIGOPA U YCTAHOBIEHHUS TeXHOIOTUYECKOTO PEX1Ma JT0JIKHBI ObITb, B IIEPBYIO OYe-
Pellb, peLICHUs NEUCTBYIOIUETO MPOEKTHOrO TOKYMEHTa MO pa3zpaboTke. OIHAKO B rpouecce ee
aBTOPCKOT0 CONPOBOXACHUS, TIPY U3MEHEHUHU YCIIOBHIA pabOTHI KOHKPETHOM ckBaxuHbl, YKIIT wiun
IPOMBICIA B LIEJIOM COOTBETCTBEHHO MOTYT GbITh BHECEHBI KOPPEKTHBBI.

YcTaHOBNEHME TEXHOMOTHYECKOTO PEXUMA paboThl CKBAKUH:

- basupyetcs Ha pesysIsTaTax HCC/IeN10BAHUIA CKBAKIH;
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- ucnoap3yetcs B GOPMATU30BaHHOM BUIIE IIPU IPOCKTUPOBAHNH pa3paboTKy,

- YCTAHABJIUBAETCS BO B3aUMOCBA3U C paboTOoil MPOMBICIIA;

- perJJaMeHTUPYETCs YCTAHOBICHHBIMU (hopMaMU OTYETHOCTH.

[pu NpOEeKTUPOBAHNY Pa3pabOTKH MECTOPOXIECHUM (IKCTuTyaTalMOHHBIX 00OBEKTOB) A
JOJIFOCPOYHOTO NMPOrHO3a paboThl CKBAXWH UCTIONB3YIOTCA cnenyouye GopMaJn30BaHHBIE KPUTE-
UM TEXHOJIOTUUECKOTO PeXUMA.

PesxiM ITOCTOSHHOI Aerpeccuy Ha iacT (AP = P — P= const) ycTaHaBIUBaeTCs B Cllydac
NefiCTBUS HECKOJIBKUX (DaKTOPOB: 6U30CTH TOAOLIBEHHBIX M KOHTYPHBIX BOL, nedopMalMy U pas-
pYILIEHHS TUIACTa-KOJUIEKTOPa IPY 3HAYUTENbHBIX ACTIPECCUAX, CMATHA KOJIOHHBI, 00pa30BaHuUs THUII-
pATOB B IU1ACTe U CTBOJIE CKBAXUHBI. BenmuunHa [OTTYCTUMOWM NeMpPEeCcCHU VIS CKBaXHUH, NPUYPOUCH-
HBIX K 321eXaM ¢ MOJOLIBEHHOH BOIOM, MOXET ObITh 0DOCHOBAHA aHANIUTHICCKUM pacyeTaMy,
MpUBENEHHBIMH B YacTy I1 HacTOSMIMX pekomeHaaumii. [pn HaTMuKK paspyiIeHUA M1acTa-KOLIEK-
TOpa BEeNHYMHA JETNPECCUN MOXET 00OCHOBBIBATHCS pe3yibTaTaMu CTIeMANIbHBIX MCC/IEAOBaHUI
CKBAKVMH C LIeJIbIO OTIpEeICHUsl apaMeTpoB pexnmMa, Inpu KOTOpOM Ha6/1101aeTCs TTOBBILLIEHHBIN
BBIHOC MEXaHMUYECKUX TTpUMeceil U3 CKBaXHHDL.

PeskuM MOCTOSIHHOTO 3a00iHOro napjieHus (P, = const) HCNOIb3YETCS NMPU pa3paboTKe ra3o-
KOHIEHCATHBIX MECTOPOXIEHHUI B CTydasix, KOINa JajibHeiIlee CHUKEHNUE BEIUYNHBI 3a00MHOTO
JABJICHUS! HEXEaTeIbHO BCIIEACTBUE BbIMAACHUA KOHICHCATA. Sta BeNUYUHA OrpaHUYNBAETCA 3HAUe-
HUEeM JaBIeHUs Hauajla KOHACHCALUU, OTIPEeNesIsieMOro 1o pe3y/ipraTaM UCCieNOBaHU PEKOMOVHU -
POBaHHbIX MPOG MJIACTOBOIO ra3a, COCTaBJICHHBIX TIO npo6aM rasa cernapaLiy 1 HECTAOUITBHOTO KOH-
JeHcaTa, OTOMpaeMbIM B IIPOLIECCE MCCIENOBAHMUS Ta30KOHNEHCATHBIX CKBAXMH. Croco6bl
OnpenecHHS! WK OLEHKH BETMUMHBI IaBIeHMs Hauana KOHACHC ALY IPUBEACHDI B pasnesie 9 U B 4acTH
[1 HAaCTOALIMX PEKOMEHIALIN.

Pex M MOCTOSIHHOTO ne6uTta (Q = const) yCTaHABIMBAETCA NIPU OTCYTCTBUM ONTACHOCTH IIPO-
PbIBA B CKBAXMHY MOIOIIBEHHBIX M KPAaeBbiX BOI, Pa3pylLIeHHs IL1aCTa, MPEBBILIEHUS JOITYCTUMOM BE-
JIMYMHBI CKOPOCTH [IOTOKA, UTO MPAKTHYCCKHA BO3MOXHO U151 YCTOMYMBBIX K pa3pyLICHUIO I1aCTOB-
KOJIJIEKTOPOB /10 JOCTHXEHHS OMpPERENeHHON BEJMYWHBI TPaANCHTa Ha 3a00€ CKBaXKUHbl WIH
BEJIMYMHBI YCThEBOTO (WIHM 3a00MHOT0) AaBjieHMs NTPU 3aJaHHON KOHCTPYKIIMM CKBaXWHbI U MPO-
eKTUPYEMOli WM JIeHCTBYIOLIEH crcTeMe cO0pa M MOArOTOBKM rasa. B >TOM ciiydae orpaHU4eHUs
Ha BeIMYMHY AeOUTa KOHKPETHOI CKBAXMHBI IIPAKTUYECKH HE CBA3aHBI C XapaKTepUCTAKAMU rjiacta
W ONpeReISIOTCs YCIOBUSAMU 100BIYH ra3a Mo JaHHOMY Y4acTKy MECTOPOXICHMS (TIpombICy).

PesxiM TIOCTOSIHHOM CKOpocTH (uiibTpaluy Ha 3aboe (v = const) UCIIOJIb3yeTCA B Ka4eCTBE
YCJIOBHsL, 00€CTICYMBAIOLLETO BBIHOC ITECKA, MEXaHU4ECKUX npUMecei 1 KUIKOCTH C 320051 CKBaXKHUHBI.

CKOpOCTb noToKa, obecreyuBarpoLas YKa3aHHbII71 BBIHOC, OIpeneIsieTCs Mo pe3yabraTaM crietn-
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IbHBIX UCC/IENOBAHN CKBAXHH U IOTIONHUTENBHBIX PACYETOB, TOPSIIOK U colepXaHue KOTOPBIX IPU-
BEeCHBI B yacTH Il HacTosAmMX peKkOMeHaalniA.

IlonydeHHbIe B pesynbTaTe NPoBeAEHNST KOMILIEKCHBIX MCCIIEA0BAHHIA 1apaMeTphl ra3oBoro
TIOTOKa Ha YCTbe CKBAXXUHBI U B LI e HCTIONB3YIOTCS UISE PACYETOB CIEAYIOIMX OIPAHMYEHHIA Ha
IOTYCTUMBIE PEXMMBI paGOThl CKBAXUH;

- MaKCUMaJIbHO HEOOXONMMOT0 PACXO/Ia [a3a JUIst BBIHOCA XMAKOCTH U3 CKBAXMHBI;

- MaKCUMAaJIbHO JOMYCTUMOM IeNPeCcCHU Ha ILUIACT;

- PaBHOBECHOW TEMIIEpATypPbl TUIPATOOOPA30BAHUS;

- YC/IOBHU# CPBIBA IUICHKH HHIMOUTOPA Ha BHYTPEHHEMN MOBEPXHOCTH JTHGTOBBIX TpyoO.

Ha pucynke 8.21 npuBeneH npuMep yCTaHOBIEHHS MIPEIEIOB TEXHOJIOTHYECKOTrO peryJimpo-
BaHMs! pabOTh! CKBaXUHbI HA TA30KOHIEHCATHOM MECTOPOXIEHHH C COLEPXKAHUEM B ee MPOAYKLHUH
KOPPO3UOHHbIX KOMIIOHEHTOB.

B TpOMBIC/IOBOM NPaKTHKE MPH COCTABIEHUM TEXHONOTMYECKOTO PEXUMA paboTHl CKBaXMH,
KpOMe IIPOEKTHOTO JOKYMEHTA M0 pa3paboTKe, N0JDKEH NPMHUMATECS BO BHUMaHMe [L1aH (3agaHue)
Ha 00BeM TOOBIYH ra3a M KOHAEHCATa JaHHOTO ra3ol06bIBAIOIIEr0 MPEINPUSITHS.

IIp¥ ycTaHOBIEHMH TEXHOIOTMYECKOTO PEXUMA PaGOThI CKBAXIH YYUTHIBAIOTCH TAKKE:

- COOTBETCTBYIOIIHME 3aKOHBI Poccuiickoit Menepaunu;

- PETJIAMEHTUPYIOLIME JOKYMEHTHI 110 IPOEKTUPOBAHUIO 1 aBTOPCKOMY COMPOBOXIECHUIO
Pa3pabOTKN MECTOPOXIEHMH MPUPOAHOTO rasa (IJsi CKBaXHMH Ha MON3EMHBIX XPaHUIMINAX —
I1b 08-621-03 [3]);

- F€0JIOTUYECKOE CTPOCHUE 3aJIEXKH,

- TEXHUUYECKOE COCTOSTHHE CKBAXHH M IIPOMBICIIOBBIX KOMMYHHMKALIMIA;

- BO3MOXHOCTH MUHMMHU3aLMH 3aTPAT [IPU IKCIUTyaTallik MECTOPOXICHMUS,

-~ PEKOMEHIALMH IO YCTAHOBJICHUIO TEXHOJIOTMYECKOTO peXuMa paboThl CKBAaXHHBI, COIED-
XKaIlKeCsd B OTYETE M0 UCCIICOBAHUIO (MIPUIOXEHUE B HaCTOSIIIIMX peKOMeHAaLIMIA).

[o pesynbraTaM uccen0BaHKit CKBaXUH T€0IOTUYECKOH CITy>KOO0M IIPEANPUSITUS COBMECTHO
C OpraHu3alMei, Beaylen MpoeKTUPOBaHHUE U aBTOPCKOE COTIPOBOXAEHHUE Pa3paboTKH, MOArOTaB-
JIMBAIOTCS PEKOMEHIALMU, KOTOPBIE JOKHBI COAEPXATh CIIeNyIOLIee:

- BBIBOJbI O BO3MOXHOCTH JaJIbHEHILIEN SKCTUTyaTalii CKBaXXUHBI,

- OLIEHKY 3} (HEKTUBHOCTU PaOOTHI CKBAXHHBI HA CYIIECTBYIOLIEM TEXHOIOTMYECKOM pEXUME;

- pacyeT MaKCUMaIbHO NOMYCTUMOTO NeOUTa CKBaXMHBI MIPU CYLIECTBYIOILEH cXeMe 00y-
CTPOMCTBA MPOMBICIIA Y IABJIEHUH Ha BXOJE B MyHKT c6Opa M MMOArOTOBKH Ta3a;

- MMPEUIOKEHUS 110 peajibHO BO3MOXHOMY NeOMTY CKBaXXHMHbBI C YY4ETOM AaBJICHUS Ha 3a00e

N YCTh€ CKBAXKWHEI, JABJICHUS Ha BXOJIE B 1"330060pr1171 IMYHKT, BbIXOa YIJIEBOOOPOAHOTO KOHIEH CAaTa,
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BBIHOCA BOJIbI U3 CKBAXUHBI, TEMIIEpaTyphl a3a Ha YCThE M Ha BXOIE B ITYHKT ¢6opa U MOJATrOTOBKHU KOH-
JeHcaTa, pacxoia MHrMOUTOpa rnaparoo0pa3oBaHusA M aHTUKOPPO3UOHHOTO UHIUOUTODA;

- MpEeLTOXKEHHMS 110 YACTOTE M CIIOCOOY MPOLYBKM CKBAXHMHbI (1 caM03a/1aBJIMBAOLLNXCS
CKBaXUH);

- OrpaHMyeHus 110 paboTe CKBAXMHBI (YKa3aHMe MUHIMATbHOIO U MAKCMMAJIBHOTO PACXOMIOB
W JaBJICHUS HAa BXOIE B IMyHKT cOOpa Y NMOArOTOBKM Fasa, MaKCUMaJibHOTO neOuTa BOIbI);

- BBIBOABl O HEOOXOAMMOCTH MPOBEAEHUSA JTOTOTHUTEIbHBIX UCCIEAOBAHUI, B TOM HYMCIIE
ra30rMIpoIMHAMUYECKHUX, TA30KOHIEHCATHbIX, (PU3NKO-XMMUYECKUX U reo(u3N4YeCKnX;

- TIpeIOXEHUS [0 CPOKAM TIPOBENEHUS CIIEAYIOLIMX NCCIIeA0BaHUH CKBaXMHBI,

- MPeAJI0XEHHS 110 TIEPUOIUUHOCTH KOHTPOJIS pAOOTHI CKBaXXMHBI,

- PeKOMEHIALMHU MO0 HEOOXOIMMOCTH NPOBENEHHUST PabOT MO MOA3EMHOMY PEMOHTY CKBa-
XUHbBI, B TOM 4Kclie paboT 10 JUKBUIALNUHA BOXOTIPUTOKOB;

- pacyeT HeoOGXOAMMOrO KOJMYECTBA MHTUOMTOPOB IMIPAaTO06pa30oBaHUsA W KOPPO3UH MpH
3KCIITyaTalliy CKBaXUHBI C Pa3JIMYHBIMU pacXoJaMH rasa;

- NpeaIoXeHus M0 MPOBEICHUIO paboT M0 MHTEHCUGbHKALIMY NPUTOKA ra3a C yKa3aHUEM nX
BUIOB U OLIEHKY 3P PEKTUBHOCTH TPEIIaracMbIX MEPOIIPUSITHIA;

- IIpEeASTOXKEHMS ITO MOBBIIIECHHUIO CTENIEHHU HAICXKHOCTH JKCItyaTalluH CKBa>XHMHBI.

O6acTb cpeiBa

TIEHKW MHIMGMTOpa B GWIOR2 -
cRKIA MHUK
L cppiB PaBHBIX 3HAYEHHH
yeno® 3a60iHOrO

JaBACHUA

JleObUT cKBaKUHBI

O61acTh JOMYCTUMbIX
3HaYeHHU I MapaMeTpoB
TEXHOJIOTHYECKOTO PEXMMa
paboThl CKBaXMUHbI

o]

WHaukaropHas
auarpaMma

O61acTb OTCYTCTBUA
BBIHOCA XHUAKOCTH
' i

Pmin JlaBieHue Ha YCThE Pmax

PucyHok 8.21 — [peaesl TEXHOTOTHYECKOTO PETYIUPOBAHHUS U OTPAaHUYEHMS HA TAPaMETPhI
TEXHOJIOTMYECKOIO pexXruMa paboThl CKBaKUHbI
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9 I/ICCJIC,ZIOBaHHe TFa30KOHJAECHCATHBIX MECTOPOKAEHHI HA T A30KOHACHCATHOCTDh

B cootBercTBHM ¢ DenepanbHbIM 3aK0HOM «O Henpax» (4] BCe BbISIBJIEHHBIE B HEIPAX 3aMachl
TIOJIE3HBIX UCKOMAEMBIX U UX COMYTCTBYIOLIUX KOMIIOHEHTOB IMOLIEXAT TocynapcTseHHOMY yueTy ¢
LIeJIBIO OTpeNeNeH s 00eCIIeYeHHOCTH Pa3BeJaHHBIMU 3aITACAMH 1OOBIBAIOIIMX NPEeLNPUSITUI U KOHT-
POJIst 33 TCKYLUMMH 3an1acaMH Y€ BOAOPOAOB B Mpoliecce pa3paboTKH.

Hoxncuer, yuer u oLieHKyY 3a11acoB YII€BOIOPOLOB BBIMIONHSIOT NIPH CTAHAAPTHBIX YCIIOBUSIX —
nasneumu 0,1013 MITa u Temniepatype 293,15 K coriacHo NosioxeHHIo Mumnnpuponst Poccun [5].

B cocTaBe MpHpOIHBIX ra30B BCTPEYAIOTCS BHICOKUE colepxkaHust 3TaHa, NpornaHa, 6yTaHoOB,
CCpoBOLIOpOIA, YIJIEKUCIIOTO rasa, a3oTa, reJIusl U IPYrUX KOMIOHEHTOB. TaKue ra3b MOIYT nepepa-
0aThIBATBCA HA TA30XMMUUECKMX KOMITIEKCAX C U3BJICUCHUEM ITOJIE3HbIX KOMIIOHEHTOB.

IIpu xoHUeHTpaunu 31aHa 3 % u GoJiee ras aBasieTcs KOHAWLMOHHBIM IS TIepepaboTKU Ha
Fa30XUMHUYECKHUX KOMILIeKCax. [1py KOHAMLMOHHOM COAepXaHUM 3TaHA B 3aJ1eXKaxX [IPUPOIHOrO
rasa HCOOXONMMO OTPENENSITh 3aMachl 3TaHa, MPOTaHa, GYTAHOB, OCHOBAHHbIE HA pacuere cocTasa
M1aCTOBOrO ra3a. KOHAMLMOHHBIM CONEPXaHUEM M0 TEHIO B COCTABE MIACTOBOTO ra3a sSBIseTcs
BeJMYMHA He MeHee 0,05 mon. nomu, %.

Havanbhasg BenMynMHa MOTEHUMANLHOTO COAEPKAHMA KOHIEHCATA Fa30BOI0 CTabUJIBHOTO
(KT'C) Braze yreepxuaercs B 'K3 Poccun. ExxeroaHasi OT4eTHOCTE ra3ono0bIBaIOIIUX OO LEAUHE HHU
BBIMIONHsAETCs 1O hopmam Ne 6-rp 1 Ne 2-TDK. Tpu 3tom B dopme Ne 2-THK [MOTEHILIMANTBHOE
conepxkanue KI'C npencrasnsiercst Ha 1 M3 rasa cenapaiuu, a dopme Ne 6-1p — Ha 1 M3 «cyxoro» rasa
WK IL1aCTOBOIO rasa, Kak 3To YKa3aHo B MeTonnyeckux peKoMeHaauusx [6], MHCTpykimu [ocKoM-
crata Poccuu [7] u B Metonuyeckom pykosoactse [8].

HayanbHoe motenumanbHoe conepxanue KI'C B rase M IporHo3 ero M3MeHeHHsi 110 Mepe pas-
PabOTKH MECTOPOXXAEHHS ONMPEAENAETCH B IEPUOL Pa3BedKH.

Yuyer 3anacoB razosoro KoHneHcara Beinosinsiercs no KI'C. Banancosbie 3amacel KIC B raszo-
KOHJICHCATHOM 3aJIEXU OTPEAESIOTCS COAEPKAHUEM B ILTACTOBOM Ia3e BCEX YIIE€BOLOPONOB, Npe-
CTaB/AIOLINX COOOU KUIAKOCTE IPU CTAHAAPTHBIX YCIOBUSX — YIJIEBOLOPOLBI CsHyyp

OCHOBOI1 KOHTPOJISI TEKYILIETO MOTEHIIMATBHOTO conepxanust KI'C B raze siBnsieTcsi nporsos-
Hasl 3aBUCUMOCTb HU3MEHEHUsI CONEPKaHus yrineBonoponos CsH ,, - B rase or ractoBoro aapieHmusI,
TIpeNCTaBisieMas B MPOEKTE Pa3spaboTKH MECTOPOXIEHHS!. DTa 3aBUCHMOCTb KOHTPOIUPYETCS TEKY-
IIIMMU Ta30KOHOCHCATHBIMU HccnenoBaHusamMu (TKH).

Kosdduument ussneyenuns KI'C u3 Hexp a1 KOHEYHOTO MIACTOBOTO nTasneHus1 0,1013 MITa
OMpENENAETCA IKCNEPUMEHTATLHO NPM NoTeHLMaNe Gostee 25 /M3 1 rpadOoaHATUTHYECKIM METOIOM —

IIpY MEHBIIEM €TI0 CONCPKAHUHU.
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Koadduument uzsnedenus KI'C u3 Hexp Ha TEKyLMi MOMEHT pa3paboTKu ONpeaesIAeTCs Ha
ocHoBe Gananca pacnipenesieHns KI'C: 1o06wiThbIif U3 11aCTa, nepelealnii B XXKUAKYIO a3y B 1iacre,

HaxXoOIS1HUICs B paCTBOPEHHOM COCTOSTHHUN B OCTATOYHBIX 3ar1acax ra3a B njaacrte.

9.1 Meroap! MPOMBICIOBBIX HCCJIEI0BAHMIT HA Fa30KOHIEHCATHOCTH H KPHTEPUH UX NpUMEHEeHHsA

B 3aBHCUMOCTH OT CTaAMN OCBOEHHMS MECTOPOXIECHHUS W XapaKTCPUCTUKH [UIACTOBOMU Traso-
KOHIEHCATHOM CUCTEMBI UCIIOJIB3YIOTCS pas3IMYHbIE METOABI TPOMBIC/IOBBIX ycclie10BaHUI Ha ra3o-
KOHJEHCAaTHOCTb.

[TepBUUHBIE IPOMBICIIOBbIE MCCIIEN0BaHMUsI CKBaXMH TIPOBOJATCS Ha CTAalUN NOKUCKa, pas-
BeAKM MECTOPOXIEHMUS U Ha CTAIMY OTIBITHO-TIPOMBILIIEHHON 3KCILTyaTallnu (OI1D) Ha MOUCKOBBIX,
pa3BEJOYHBIX U Ha BBILIEAIIMX U3 OYyPEHHMS OKCILTyaTallMOHHbBIX CKBaXWHAX B MOMEHT ITycKa MeCTO-
pOXIeHUS B Pa3pabOTKYy.

JLIst McCeNoBaHMit BHIONPAIOTCS: BBICOKOAEOUTHbIE CKBAXMHPI, PABHOMEPHO OXBaThIBAIOLINE
BCIO TA30HOCHYIO TUIOLIAdb M BeCh 3TaX ra30HOCHOCTH. Ilpy HalW4MK HepTIHONH OTOPOUKHM VISt
BbISBACHMS BO3MOXHBIX M3MEHEHMI Ta30KOHAeHcaTHOM xapakTepucTuku ('KX) no miomanu 1
3Taxy NPOLAYKTUBHOCTH 00S3aTE/IbHO UCCIIENYIOTCS CKBAXHUHBI BOJIU3M HEPTSIHOM OTOPOYKH, B CBOIE
CTPYKTYPBI U B IPOMEXYTOUHOM y4acTKe.

Texyiue UccIe0BaHUsT IPOBOISTCS B MPOLECCe IKCILTyaTalluM Fa30KOHICHCATHOIO MECTO-
POXAEHUSI IJIsi KOHTPOJISl 38 U3MEHCHUEM ra30KOHIEHCATHOM XapakTepucTHKH. [leproanyHOCTh
texkywuyx ['KU onpenensieTcst HCXOS M3 BUIMMBIX M3MEHEHUH CBOICTB KOHIEHCATa 3KCTLUTYaTalIMOHHBIX
006bekToB. Kak nmpaBuio, BUAMMbIE U3MEHEHUST CBOMCTB KOHIEHCATa IIPOUCXOAST (B 3aJ1€3KaX CO CPENHUM
cofepxaHueM KoHneHcara 100—250 r/M>) Mpu NMameH!y IACTOBOTO JaBIeHHs Ha 0,6—0,8 MIla. ns
KPYITHBIX 3aJIEXEi1 9TO — TOI0BOI1 YPOBEHB NaICHHsI [UIACTOBOTO NABJIEHUS, CJIEI0BATE/IHO, TEKYIINE
KW HyXHO MTPOBOAMTH C MIEPUOAUIHOCTHIO OIVH pa3 B TOA.

J17151 TEKYLIMX UCCJIEI0BaHMI B pa3/iMuHbIX YaCTSIX MECTOPOXICHHUs BBIOMpAETCS] HECKOJIBKO
KOHTPOJIbHBIX CKBaXXWH, B KOTOPBIX IOJUKEH OBbITh BCKPBIT MHTEPBAT, XapakTepHbIH 1151 KOHKPETHOTO
IKCIUTyaTallMOHHOTrO o6bekTa. Mccnenyemas cKBaxnHa 10/KHA obecrieyuBaTh BBIHOC XUIKOCTH
¢ 326051 ¥ HEMPEPBIBHO HAXOAMTHCS B SKCILIyaTallMi HE MEHEE TPEX MECALICB. [Nepen uccneroBaHUEM
PEXUM pabOThl CKBaXMHBI HE IOJDKEH MEHSIThCS B TEYEHUE IBYX HENENb. ITpu npopbiBe K CKBAXHUHE
TUIaCTOBOI BOBI €€ CJICAYET UCKIIIOUUTH U3 pa3psla KOHTPOJIbHBIX, TaK KaK BOJA BHITECHSCT B CKBA-
XMHY paHee BbIMaBIUUI KOHAEHCAT, 10 aHATIOTMY € 3aBONHEHUEM HedTAHbBIX TUIACTOB, YTO IIPUBO-
IUT K uckaxeHuio pesyasratoB 'KHU.

MecTopoXXaeHHS ¢ GOJIBIIMM TAXOM Fa30HOCHOCTH (bonee 300 M) ¥ MHOTOILUIACTOBBIE Ia30-
KOHJICHCATHbIE MECTOPOXIEHUS MCCIEAYIOTCSI TAKUM UUCJIOM CKBaXWH, YTOOBI OBLUTH OXBa4y€Hbl

3aJ1€XH, coJlepXalliue OCHOBHBIE 3a11achl ra3a v KOHJEHcCaTta.
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IIpoMBIC/IOBBIE ra30KOHAEHCATHBIE HCCIIENOBAHUSI NIPOBOIATCS METONIOM HETIPEPBIBHBIX OTOOPOB
MPOMBITIIEHHbIX KOIMYECTB ra3a NP ONHOCTYNEHYATO# cerapaluu rasa. JIist nosydeHus HHbOpMaALIMH,
HEOOXOAUMOM 111 POEKTUPOBAHUSI TIPOMBICIOBOLO 000py10BaHUSsI, BO3MOXHO MpPH NEPBAYHBIX
MCCICNOBaHMSIX IPUMEHATH METOX ABYXCTYIIEHYATO! cenapainy. [1py 3ToM B KadecTBe [IEPBOH CTYIIEHU
HCITOJIB3YETCA MOTHOMOTOYHAS CEMapalliOHHas YCTAHOBKA, B KayecTBe BTODOIi CTYTIEHU — MaJias
TepMoCTaTUpyeMasi cenapaluMoHHas ycraHoBka (MTCY).

Hcnons3yemoie Metonnsl npomeicioBbix TKU MOJIPA3NEISIOTCS Ha YETHIPE TPYIIIIBL;

- METOI HEMPEPBLIBHOTO OTOOPA MPOMBILIUIEHHBIX KOJIMYECTB Ia3a — CaMbiii pacrnpocTpaHeH-
HbIA BUJ UCCIIENIOBAHUS, KOTIA BCA MPOTYKLIMS CKBAXKMHBI HaNpaBJISIETCs B CENapalMOHHYIO yCTa-
HOBKY, C MCTIOIb30BAHUEM KOTOPOM OCYIIECTBJISETCS 3aMepP KOHIEHCATOra30B0T0 (haktopa (KI'd)
¥ 0TOOP Mpob (GuuonnoB. B GobIKMHCTBE cTydaeB pUMeHSeTCs MOMHOMOTOY b cernaparop, CMOH-
TUPOBaHHBIA Ha YCThe CKBAXXUHBI WITM KOHTPOJIbHBII cenaparop Ha wiomanke YIIT wiu VKIT I;

- METOJ MaCIUTabHbIX UCCIIEA0BAHUIA cortacHo MaTepuaiaMm HTC OAQ «laznpom» [9] u uccne-
nosanuaM crneunamucroB OO0 «Jasnpom BHUMTA3» [10] mpoBomutest Ha YCTAaHOBKaXx IMOATOTOBKH
¥ 1epepaboTKU CIPbs1, MOCTYTIAIOILETO ¢ OOIIMPHO# 30HbI MECTOPOXICHUS, ISl ONIPENETICHUS BBIXOIA
1 COCTaBa HCIEBBIX IPOIYKTOB € MOC/IEAYIOLIMM IIEPECUETOM Ha COCTaB J06bIBaeMoro rasa. Heo6xomm-
MBIM yCTOBUEM STHX UCCIIENOBAHMI SBISIETCS 3aKPhITasi CUCTEMa 100BIYM M HOATOTOBKHY rasa;

- METOI MaJIbIX OTOOPOB ra3a, OCHOBaHHBII Ha OTGOPE YacTH MOTOKA (meHee 1 %), nocry-
NAOUIEro U3 CKBAXHUHBI B ra30COOPHBINA KOJUIEKTOp (1uIeid);

- GeccenapalMOHHBIE ¥ KOMOMHUPOBaHHbIE METONbI M3yuenus KX,

OcHOBHOI 06BEM JIAGOPATOPHBIX TEPMOANHAMUIECKHMX UCCIIEIOBAHMIA IIPOBOAUTCS B IIEPHOL
T€0JI0ro-pa3BeIovHbIX paboT Ha ra30KOHIEHCATHOM 3aiexu. TepMOTMHAMUYECKIE UCCICIOBAHMUS [103-
BOJISIIOT TIPOBECTH (PU3NYECKOE MOAETMPOBAHUE TIOBENEHUS TUIACTOBOM CUCTEMBI MpHA pa3TNYHBIX
MeTo/IaxX pa3paboTKH 3a/IeXH Y OTIPENETUTh HauaabHOe (ha30BOE COCTOSTHUE YIJIEBOAOPOJHON CUCTEMBI
1 HEOOXOAMMBIE NAPaMETPhI IS MOACYETA 3a11aCOB U MPOEKTHUPOBAHMS paspaboTKH.

9.1.1 MccnenoBanvie CKBaXKIH METOIOM HEMPEPLIBHOTO 0TGOpa MPOMBILLUICHHBIX KOJIMYECTB ra3a

IIpyHLMNMaNBHAs cxeMa 0OBSA3KHM UCCIENOBATENbCKON armapaTypbl ¥ CKBaXWHBI IIPH OJHO-
CTYNEHYATOM cenapalny MpuBeleHa Ha pucyHke 9.1. [TposyKuus cKBaxXMHbI HATIPABIAETCA 10 TpY-
Gam yepes mtyuep | B cemaparop 2, rae npH aaeieHuu 4—6 MIla MMPOUCXONUT €€ pa3feaecHIe Ha ra3
M XUIKOCTb. PeXXMM paGoThl CKBaXXHHBI 3a1aeTCsl LITYLEPOM 1, a pexkum paboThl cenaparopa ITyLe-
pom 4 unu nuacparmoii Ha JUKTe.

[a3 u3 cenaparopa nocTymnaer Ha 3aMepHOE YCTPOICTBO 3 U najiee B ra3onpoBoa Wi dakesb-
HYIO JIMHUIO, B 9TOM CJIy4ae NOIYCKAeTCsl yCTaHABIMBATL PEXUM paboThl cernapaTopa U NpOBOIUTD

3amep AeOuTa rasa cemnapauny 1uadparMeHHbBIM U3MEPUTENEM KPUTHYECKOTO TeYeHHUS (AUKT).
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CKBaXHHAa Ha BLIOPAHHOM PEXMME MOC/Ie MPOBEAEHMSI Fa30THIPOIMHAMUYECKHUX HCCIENoBa-
HH1i1 (TTlepBUYHbIE UCCIEIOBAHMUA) OTPadATHIBAETCA HA MPSAMOIi OTBOJ /10 NOMTHOM CTa0UIN3aLUN YCTh-
eBbIX TEPMOBAPNYECKMX [TAPAMETPOB, MOCJIE YEro ra3 HaNpaBisAeTCs B CCHapallMOHHYIO YCTAHOBKY
u ocylecTBasgoTcs 3amMepbl KT'®, ot60p mpod rasa, KI'H u KI'C. Jeout KI'H 3amepsieTcst B cenapa-
TOpe 06BEMHBIM METOIOM C TTOMOLLBIO BEHTUJICH 7, MO0 XKUIKOCTHBIM PACXONOMEPOM, yCTaHaBJIU-
BAEMBIM Ha JIMHKY COPOCA KIIKOCTH 8 B HAKOMUTENbHYIO EMKOCTB 15. 3amep BOMbi, MOCTYIAIOLICH
C MpOAYKLIMEH B CKBAXUHY, TPOBOJIUTCA B HAKOIMTE/IBHOM EMKOCTH MM HEMIOCPEACTBCHHO B cefa-
paTope ¢ MOCJEAYIOIIMM Y4eTOM MPU pacyeTe 1eoHuTa KOHAeH aTa.

Mo pe3ynbsrataM fpombiciaoBbix 'KH onpenessierca BeaMIrMHa KI'®d (orHolleHUE AeOUTA
KI'H x nebuty raza cenapauuu, cM3/M3), KOTOpBII ¢ yUETOM Pe3yJ/IbTATOB aHAIN3A OTOOpaHHBIX TPOO
[103BOJISIET PACCUMTATh MOTCHLIUAIIBHOE COIEPXKaHUE YIJIEBOAOPOIOB CsH,,, . APYTUX yIJIEBONOPOA-
HBIX KOMIIOHEHTOB, COCTaB IIACTOBOTO Ta3a v IMPOBECTH KOMIUIEKC 3KCTIEPUMEHTOB Ha yCTAHOBKC
(}ba30BBIX pABHOBECUHA.

DKCIUIYaTallMOHHbIE CKBAXWHbI UCCIIEAYIOTCS MO TOH XKe CXEME Ha PeXHUMe paboTHI B TA30-
cbopHblit kojutekTop, YKIIT

CKBaXUHB!, HAXOAALIMECH B IKCIUTYaTalluM U 00OPYIOBaHHBIE CenapaliMoHHbIMK YCTAHOB-
KaMM Ha ra3ocO60pHOM MyHKTE, HEOOXOAMMO HCCIe10BaTh TOJIBKO MOC/C cTabunnianuu padboThl
uuieida, Npy 3TOM APYrue CKBaXUHbI KyCTa OCTAHABINBAIOTCSA.

TIpu uccnenoBaHMsX C PUMEHEHUEM JIBYXCTYIIEHUATO! CeMapaliH ra3 ¢ KOHICHCATOM M3 CKBa-
KMHBI TIONAETCS B CENApaTop NepBoi CTYNEHH, TIe OTAEIACTCS XKUIKOCTh NPH TaBICHAN 11—16 MTIla.
OnHOBpPEMEHHO YacTh rasa (MeHee 1 %), NpoLIEALIEro cenapanuio, HalpasisSieTCs Ha BTOPYIO CTYTICHD
cemapallMi. B kadecTBe BTOPO# CTyIeHU cenapaly UCIIOb3YeTCs Masias TepMocTaTupyeMas cena-
palMoHHas yctanoBka MTCY (tuna «KonneHcar-1», «KonaeHcar-2», MITT'Y-1, M3V KOHCTPYKLHH
000 «TiomenHUWrunporasz», JITKM-3, BIYUC-2, YUTKC, HT-I1KTI-4, HT-ITIKII-8).

B KauecTBe BTOPOIA CTYNeHH cenapaumi renosbsobanack MTCY cepuu BIIYUC-2 pa3paboTku
000 «TiomenHHU W rumnporas».

Ha pucynke 9.2 n3obpaxeHa npuHUMImanpHas cxema MTCY. WccnenyeMbili ra3 4epes3 BeH-
THIb | MOCTyMaeT B GJIOK MPEABAPUTENBHOM cernapaluu 2, TI€ IPU TepMOOaPUUECKUX YCIIOBHSIX,
MaKCHMAJIbHO IPUOIIKCHHBIX K YCJIOBUAM B IIEPBO#i CTYNEHHU CeNapaliny, 0TOMBAaeTCs MEXaHUYECKH
YHeCEeHHBII M3 NepBoil CTyNeHu KoHaeHcar. Jlasee ra3 mpoXoaMT 4epes 0JI0K MHruObupoBaHus 3,
B KOTOPOM C HOMOLIbIO BEHTH/Is 10 OCylIeCTBsIETCA T10fa4a NHruouropa rMapaToobpa3oBaHus
B MOTOK Hcciaeayemoro rasa. [locie 610ka MHTHOMPOBAHMS ra3 nomnaiaer B TeIUIOOOMEHHUK 4

1 TIoCJIe WITYLIMPOBaHHUA 7 MOCTYIAET B CENapaTop BTOPOi CTYMEHH 5.
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3amep solaenuBiuerocs KI'H ocylecTsiseTca ¢ NOMOLbio YPOBHEMEPHOTO CTeKIa 9, 3amep
KI'C 1 BoXOMHTHGUTOPHOIA CMeCH MOXKHO TIPOBOIIUTD C MCITOIBb30BaHUEM MEPHOTO LIMiIMHIpa 1 1. [las-
JICHUE CCMapallii PETYJIMPYETCs] IUTYLEPOM 7, a pacXo[l rasa LITYLEpOM 8.

Pacxon rasa, noctynaouiero u3 cenaparopa, 3aMEPAETCSA CYETYMKOM 6. DHEPreTUUECKHIA ra3,
HEOOXONMMBIA 7151 OX/IAXIEHHS HCCIIEAYEMOTO rasa, OTOMpaeTcs Yepes BTOpOH Tyep 12 U3 nmotoka,
TIPOLIENLIETOo cenapalumio nepBoi ctyneHu. B 3aBiucuMocTH oT Tpebyemoii TEMIIEPATYPHI Cenapalniu
OXJIAXACHUST MOXHO JOOMTECS C MOMOIIBIO APOCCENMPOBAHUS SHEPTETHUECKOTo rasa 13 u6o c
UCIIOJIb30BAHMEM BUXPEBOM TpyoKH 14.

ITo pesynsrataM MogesIMpoBaHus npoliecca HU3KOTEMIIEpaTypPHOI CenapaLuu Mpu IByXCTYIEH-
HaTOM pa3IeICHUH ra30KOHACHCATHOM CMECH COCTABIISIIOTCS TpadMuecKyie 3aBUCHMOCTH Bbixoaa KI'H
BTOPOH CTYNEHHU Cerapauyy OT TeMIIEPaTyphbl MPH PAa3THYHBIX JABICHUSIX cenapauuu (pUcyHok 9.3).

Ha ocHose nanneIx pricyHKa 9.3 cTpositest M30TepMBI KOHICHCAUMH, MPENCTaBICHHbIE Ha pUCYHKe 9.4,

s

1 — witynep, 3anaoimit pexum paboTsl CKBAXUHbI, CMOHTHPOBAaH MEXIY CKBAXKUHOM
H CEnapaTopoM; 2 — cenaparop; 3 — yCTpPOICTBO TS 3aMepa pacxojia rasa cenapaumu;
4 — wiTyuep, 3afaloLuKii peXuM paboThl cemapaTopa; 5 — (dakenbHas TMHUA; 6 — Gaiinac,
7 — BeHTHIM 115 3amepa aebuta KTH: 8 — nuuus copoca KI'H u3 cenaparopa;
9 — npenoxpaHHUTENbHBIN KiiamnaH; 10 — KOHTYp 3a3eMJICHMS
11 — onopb! KpenieHus: BBIKUIHBIX TUHHIA; 12 — BEHTHIM IS oT60pa npob rasa cenapauuu
1 s noaxmoveHust MTCY B kadecTBe BTOpPOIi CTyneHH cenapalinu;
13 — BeHTHNB /15t 0T6Opa Npo6bl KITH; 14 — IUKT: 15 — HaKONUTEbHAs EMKOCTh

Pucynok 9.1 — CxeMa cenapalimoHHOI YCTaHOBKH JUIS MCCJIEIOBAHMSI CKBAKMH
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[MoTtok raza w3 [ cTyneHu cenapauuy

1, 12 — BenTHIM Ang oT60pa raza Ha MTCY; 2 — 610K NpeaBapUTENbHOM cenapalny;

3 — 610K MHTUOUPOBaHUS; 4 — TEII00OMEHHUK; 5 —0/I0K cenapalum 11 cTyneHu; 6 — cUeTYMK rasa; 7 — BeH-
TWJTb PETYMPOBKM AaBaeHHUs cenapauvu Bo 11 crymeny; 8 — BEHTWIb PErYJIMPOBKH pacxoza rasa depes Il cry-
TeHb cenapalny; 9 — ypoBHeMepHoOe cTekio; 10 — BEHTUIIb MoAaYH HHTUOUTOPA;

11 — mepHblit LuuHap; 13 — apoccens; 14 — Buxpepast TpyOKa

PucyHok 9.2 — [lpuHuunuansHas cxema MTCY
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KonuuecTBo KoHaeHcaTa, cM3/m?
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ﬁ‘&&
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Temneparypa cenapauuu 11 crynenu, °C

]—PCCUZSMna;z_Pcen:6Mna;3‘Pcen=2MHa;4_Pcen=4Mna

PucyHok 9.3 — M306apb1 KonaeHcauuu Bo 11 ctyneHu cenapaiuu
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Nasnenue cenapaumu I1 crynenu, MIa

I = t0n=20°C;2— 1, =0°C; 31, =-20°C
PucyHok 9.4 — U3oTepMbl KoHaeHcauu Bo 11 crynienu, MIla

9.1.2 Meton MacitabHeIX UCCAEIOBAHMIA

Macurrabnoe usyderne I'KX mpoBomuTest ¢ MCIIONB30BAHHEM YCTaHOBOK TOJATOTOBKH M Iepe-
PabOTKH CHIPbsi, IOCTYNAIOIIETO ¢ OBIIMPHOI 30HBI MECTOPOXACHNA, C MOCASTYIOLIEH NeTanu3almei
1o 6osee MenkuM obbektam (YKIII, otnenbHble TEXHOMIOIHYECKHE JIMHUHY, CKBaXuHbl). [Ipu 3TOM
HEOOXOLMMbIM YC/IOBUEM SABJIACTCS 3aKPhITasg CUCTEMa JOGbIYM, MIOATOTOBKM, TPAHCIIOPTA U TIePepabOTKU
Ta3a U KOHACHCATa, KOTOpas 00ECTICIMBAET MUHMMYM TEXHOJIOTMYECKHX ITOTEPb.

B kayecTBe mprMepa Ha pucyHKe 9.5 nmokasana npuHuunmuanbHas cxema HTC npu 3akpbiToii cu-
creMe cbopa rasa. [a3 us ckBaxun nonanaer Ha YKIIT B 610K BXOTHBIX HUTOK | (bBH) wmu 3ITA — 31a-
HUE MepeKIIoYarolLei anmapaTypsl).

Torox rasa us BBH nocrynaer B cenaparop rnieppoit crynenu 2, rie IPOUCXOIUT TIEPBUYHOE pa3-
AC/ICHUE CMECH HA a3 M XUAKOCTb. BbiziesisieMast XUIKOCTb HANPaBISAETCs B TpeXbasHblii pasnenvrenb
8, [1I€ MPOMCXOMHT YaCTUYHAS IETA3aIMS B Pe3y/bTaTe CHUKEHHS IABJIeHUS Ha Ipoccene 7 10 nasie-
HUs1 BO BTOPOM CTYIEHM cernapalliy U pasneneHue Xunkoctd Ha KTH u BOIOMETAHOJILHYIO CMECH.
M3 cenaparopa 2 ra3 yepe3 TeruI006MeHHUK 3 U Apoccesib 4 MonajaeT B CENapaTop BTOPOii CTYIEHH 5.
Ta3 u3 BTOpPO# CTyIeHH POXOIMT TEMIOOOGMEHHUK 3, TIIe OXIAXIAET a3 U3 MEPBOHA CTYNIEHU U Yyepes
3aMepHBIN y3en 6 Hanpapnsietcsl B razonposon. KI'H u3 paznenurens 8 u cemaparopa 5 cMeilMBaeTcst
B O/IMH MOTOK, 3aMEPSIETCS ¥ NIOJAETCs] O KOHIEHCATONPOBOY Ha MepepadaThIBAIOIMIA 3aBOL.

I[1pu npoBeneHuM MaciuTabHbIX HccaenoBanuii Ha YKIIT TMPOU3BOAMTCS 3aMMCh pacXOMOB rasa

cenapaunn ¥ KI'H; or6uparorcst mpo6sl rasa cenapauuu u KI'H u3 TPYOOIPOBONOB B pailOHE y3JI0B
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3aMepa ra3a ¥ KoHneHcara Ha Bbixoze u3 YKIIL M3yunB rpobbl, MOXHO COCTaBUTh MaTepUAIbHbIH

GaJlaHC ¥ PACCUMTATh KOJIMUECTBO U COCTAB MOTOKA Ha BXOAE B yCTAHOBKY HTC.

[a3 U3 CKBaXXHUHbI

KoHaeHcat

BMC

1 — BBH; 2 — ceniapatop repBoii CTYNeHu; 3 — peKyIepaTUBHBII TerI00OMEHHUK;
4 u 7 — gpoccenu; 5 — cernaparop BTOPO# CTYIEHHU; 6 — y3e) 3aMepa rasa cenapaumu;
8 — KOHIeHCaToc6opHUK; 9 — y3en 3amepa KI'H

PucyHok 9.5 — INpuHumnuatsHas cxema HTC

9.2 Oecneyenye HaIeKHOCTH NAPAMETPOB rA30KOHACHCATHON XapaAKTePHCTHKH

9.2.1 TpeGoBaHMS K CKBaXUHE

[230KOHIECHCATHYIO CKBAXXUHY HEOOXOIMMO SKCIUTyaTUpOBaTh € MH/ raza, oGecrie4nBaroIIuM
BBIHOC KHMIKOCTH ¢ 3a604. [Ipy 3TOM CKOPOCTb ITOTOKA ra3a y 6ammaka TngToBbIX TpYO peKOMEH/Y-
eTcsl B npenenax 2,5—3 m/c.

CKBaXUHY CIEAyeT SKCILIyaTHpOBaTh MO TMGMTOBBIM TPYOaM, TaK Kak MpH 9TOM TpeoOyeTcs
mesbumiit MH/I rasa, To eCThb MUHUMAaJIbHasl IETIPECCUS Ha TUTACT.

JLJ1st HACBIILIEHHBIX YIJIEBOXOPOIHBIX CUCTEM PACYET CKOPOCTH MPOBOAUTCS B 3aBUCHMOCTH OT
[IOJIOKEHUS GaiuMaka Jr(TOBBIX TPYO OTHOCHTEIBHO MHTEPBAIOB Mephopaluuy. Jns HemoHAcChI-
ILIEHHBIX YIJIEBOAOPOIHBIX CUCTEM PACYET CKOPOCTH MPOBOAUTCS B TOM CE4CHUHU JMPTOBLIX TPYO, IIe
NaBJeH e PaBHO JABJIEHNIO Hayasta KOHAeHcauuH. is IeperpeThix CHCTEM pacieT CKOPOCTH IPOBO-
JIUTCS [UTs1 YCTBEBBIX YCIOBMIA, TAK KaK 3a CUET PE3KOT0 OXJIAXAEHHs CKOPOCTB MOTOKA Ha yCThE CKBA-
KMHBI MEHbILIE, YeM Y 6allMaKa KOJIOHHH! JTU(MTOBBIX TPYO.

[Nepen Ha4aIoOM UCCIIEIOBAHNI Ha Ta30KOHEHCATHOCTD pa3BeIOYHOM CKBaXWHBI IIOCIETHSS
AOoKHa paboTaTh HE MEHee IBYX CYTOK IPU JETIPECCUH, HE npespiuaoiei 15 % — 20 %, 1o cradbu-
AU3aLUU TEpMOGapUUECKUX TApaMETPOB.

JIOCTOBEPHOCTD [10JTyJaeMbIX Pe3yJIETaTOB B CJIy4ae MPEBbILICHMs IETIPECCHH Ha NIACT ycTa-

HapuBaeTcst o paseHcTBYy KI'®D 1 cocTaBa KOHIEHCATa M3 CKBAXMHbI C ACTIPECCUEH, HE NPEBBI-
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wapowen 15 % — 20 %. DroT mepuon paGoThl Ha3bIBACTCS OATrOTOBUTEILHBIM. Ha razokoHmencar-
HBIX MECTOPOXICHHMAX C JUIMTENBHON CTabWIM3aLueil 1aBneHus, nebura u TEMITEPATYPHI TIEPUOL
TIOATOTOBUTENBLHON PABOTHI CKBaXKUHBI MOXET OKa3aThCs 3HAYMTE/IbHO GOJTbILIE IBYX cyToK. Ha Taxux
MECTOPOXICHUSX UCCIENOBAHHE HA TA30KOHICHCATHOCTD CIIEAYET IIPOBOIUTD OCTE TTOAKJTIOUEHHU S
CKBaXXWH K MPOMBICJIOBOY ra30c60pHO# cetu. Ecin cKBakuHa MOIKTIOUEHa K rasolnpoBony C nepe-
MCHHBIM JaBJICHUEM, TO HEOOXOIMMO 32 CENapaTopoM YCTAHOBHUTH PEryJjaTop NaBJICHUS.

TIpy NepBUYHBIX MCCIIEN0BAHMSIX CKBAKMHA TOKHA OTBEYATE OTTpeIEJIEHHBIM TPEOOBAHUSIM

- [IEPENl UCCIIEIOBAHUAMU 0JKHA OBITH OYMILIEHA OT MPOLYKTOB OYPEHHUS U repgopauuu;

- B IIPONYKIIMH HE TOJIXHA IPUCYTCTBOBATD [LUIACTOBAS BOJA;

- ICTIPECCHA Ha NTaCT IPU HCCNEN0BAHUM HACBIEHHBIX 3a/IEXeN He JOJDKHA IPEBbILIATh 10 %,
TTPH UCCIICIOBAHNM HENIOHACHILIEHHBIX TA30KOHIEHCATHBIX CHCTEM 3a60IHOE MaBAEHUE JOIKHO GbiTh
OoJIbIlIE WM PABHO NaBJIEHUIO HAYajIa KOHZIEHCALNH;

- CKOPOCTb TI0TOKA B CTBOJIE CKBaXWHBI 1OJKHA 00ECTIEYMBATH BLIHOC Ha MTOBEPXHOCTD
KUIKOCTH C 320051 CKBaXXUHBI;

- CKBaXHMHa 0JKHA paboTaTh B 6€3rMAPaTHOM PEXUME, B IPOTUBHOM cllyyae B Hee HEOOXO-
AOMMO 1NOAaBaTh UHTMOUTOP TUAPaTOOOPa3OBaHMUS.

9.2.2. TpeboBaHus K cenapalMOHHO YCTaHOBKE

CenapaluyoHHasi yCTAHOBKa 1151 IPOBEICHHUSI ra30KOHIEHCATHBIX HCCIIEOBaHU It MOHTHPYETCS
Ha YCThE CKBaXXUHBI U JI0JKHA YIOBJIETBOPSTH TpeboBaHUsIM PoctexHanzopa u [16 08-624-03 [11].

‘CemnapauoHHas yCTaHOBKa JOJKHA 06eCeYuTh BO3ZMOKHOCTD NPaKTUYECKU MOJTHOTO OTHe-
JICHUS KUIIKOCTH OT rasa Mpy NaHHBIX TEPMOGAPUYECKMX YCTIOBHSIX; YCTAHOBIEHUS Pa3THIHbIX 1AB-
JIEHWH cemapaluy; NpoBeIeHMs 3aMEPOB NABICHHS U TEMIIEPATYPHI B cenaparope; NpoBeaeHUs
3aMepoB JIebHTa rasa Mocjie CenapaTopa; MpoBeAeHHUs 3aMepOB KONHYECTBA KUIOKOH Ga3bl (BoOb
¥ KOHJIEHCATa) NIPY JaHHbIX TePMOGAPHIECKUX YCIOBUSIX; 0TOOpa 1po0 rasa M KOHAEHcAaTa MoJj 1aB-
JICHUEM Cerapauny; nofaiu MHrUOUTOpa ruapaToo6pasoBaHus Tepel LWTYLEPOM Ha BXOJIE rasa
B CE€TNIapaTop Wiy 3aTpyOHOE MPOCTPAHCTBO CKBAXKHHEL.

9.2.3 Jlenpeccusi Ha MIacT Npy UCCIeI0BAHUU CKBAXKUHE

CHMXeHWe IaBIeHUs CHCTEMbl HUXKE TaBNCHUS HAYaNa KOHICHCAL MM IIPUBOIUT K 00pa3oBa-
HHUIO MEKOAUCTIEPCHON XuaKoi dasbl. [11acToBas cucteMa ocTaeTcst YeToRIMBOI MPY CHUXEHUHU
AaBneHusd, nocruraiouiero 10 % — 15 % ot gaBjieHMs Havala KOHIEHCALIMH. [ToatoMy uccienoBathb
CKBaXWHBI B HACBIILICHHBIX 3a7€Xax, BbILIEAIIMX U3 OYypeHUsi, HEOBXOMUMO ¢ metipeccueii 1o 10 %
OT IJIaCTOBOTO HaBjicHUs. [a30KOHIEHCATHBIE CUCTEMBI C TIOTHOCTBIO yrnesonoponos CsH ,, - Hike
700 kr/mM3 ¥ MoJeKy/SIpHO# Maccoit MeHbre 100 HUCCJICAYIOTCST 00 AenpeccHu 15 % or naBneHust
Havana konneHcaluuy. HenoHackluleHHbIE 3a/1€KH B YCIOBHSIX aHOMATLHO BHICOKHX ITACTOBbIX AAB/TE—
HHUi1 (KO3hPUUMEHT aHOMaTBHOCTH GosblLIe 1,2) BO3MOXHO HCC/IETO0BATD C nernpeccueii 20 % u 6osiee.
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T430KOHICHCATHBIE UCC/IEIOBAHMS CKBAXHMH, BCKPBIBLIMX [EPETPETHIE U MEPEKAThIE 3ATEKM,
[OMYCKAeTCsl IPOBOIMTH MpH Aenpeccusx 6omee 20 %, 4TO BBIACHSETCS MOCE NEPBBIX KOPPEKTHBIX
uccaenosanuit. Co3naHHasi B yCTAHOBKe (hasoBBIX PABHOBECHIT peKOMOMHNPOBAHHAS npo0a 11acTo-
BOM CMECH MO3BOJIMT OMPENCTUTH AaBleHHe Hayajaa KOHAEHCALUM U BRIYMCIUTH JOMYCTUMYIO
JETPECCHIO st TIOCTEAYIONIMX MCCIeIOBaHUH.

Anamm3s KI'C, 0To6paHHOTO Ha 3aeXax ¢ TMAPOCTATHYECKHM JaBJIEHUEM NP UCCIIENIOBAHNH
CKBaXMHbI HA PA3IMIHBIX IETIPECCHSIX, OTBETUT Ha BOTIPOC, HAYMHASL C KAKOW BEJIMYNHEI IeTIPECCHH
MPOMCXONUT U3MEHEHHE CBONCTB KOHIEHCATA, YTO TO3BOJIUT OTPENIENHTD NPENCLHYIO IETIPECCHIO TIPH
[OCIEAYIOLIMX MCCIeNOBaHUAX NaHHOM 3anexu. Hanbonee YyBCTBUTEIbHBIM KPUTEPUEM, KOTOpbIH
[103BOJISET OMpEAETUTh HAYAI0 U3MEHEHHI COCTaBa KOHICHCATa MpH yBEJAWICHUHU ACTIPECCHM Ha
[LIACT, AABISIETCS CPaBHEHME KONIMYECTBA TSKENBIX YIJIEBOLOPOIOB 1O PSLY HOPMATLHBIX A7IKAHOB.

Tpy MCCeIOBAHUU BBIIIENLIEH U3 GYPEHNs CKBAXMHBI, IPCHUPYIOLIEH OIHOPOIHBIA KOJI-
JIEKTOP ¢ HACHIILIEHHOM TLIACTOBOM CUCTEMOM NP OOJIBIION IETIPECCHH, TOTyHaIoT 3aHM>XEHHBIH I10-
tenuman CsH ., , 0671eT4eHHOro GppakLMOHHOTO COCTaBa 32 CUET NOTEPh TSIKEJIOM YacTH KOHIeHCaTa
B MpU3a60HHOI 30He CKBAXMHDBI. B HabHeiilieM TIPU HENPEPBIBHOM paboTe CKBAXMHLL B TEHEHNE
HECKOJIBKMX MecslieB TPOM30iiieT PABHOBECHOE HACHIIEHHE NMPM3a00HHOMN 30HbBI PETPOrpaniHbIM
KonneHcatoM. Ecii, He MEHSS pexXuma paboTbl CKBaXWHBI, BHOBb ITPOBECTH rAa30KOHICHCATHBIC
MccenoBaHysl, To noydeHHbiit moreHunan CsH,,, , GyneT cooTBeTCTBOBaTH MCTHHHOMY HOTEH-
uuany CsH,,,, niiacTosoro rasa.

[Ipu IpeHUpPOBaHUY CKBaXWHOM CJIOXKHOMOCTPOEHHOTO KOJIIEKTOpa IaXe NpH JUTUTENLHOM
paGoTe KCILTYaTaLIMOHHOMN CKBAXMHBI ¢ GOJIBIION Jenpecchelt pPABHOBECHOTO HACIIIEHNS npu3aboi-
HO¥{ 30HBI HE TPOM30MIIET, TAK KAK OCHOBHBIE MOTEPY KOHAEHCATa IPOUCXOIAT HE Ha IPAHUIIE I1AcT —
CKBaXMHA, 2 HAa 3HAYUTEILHOM YIATEHMM OT Hee, M BbIMABLIMI PETPOrpajHblid KOHACHCAT He
pocTurHet 3a6os. [ostomy noreruuan CsH ., Ony4eHHBIA MPYU NCCICIOBAHNU CKBAXUHBI, OKa-
KETCS 3aHUXKEHHDBIM.

9.2.4 WiccltenoBaHMe CKBAXHH HA ra30KOHAEHCATHOCTb B YCTIOBUAX THAPATOO0pa30BaHus WU
KOppO3UH

Pa6oTa CKBaXWHBI M CENapallMOHHON YCTAHOBKM B TMAPAaTHOM PEXUME OKa3blBacT 3Ha4H-
TeJpHOE BIMSAHHME Ha Pe3yabTaThl TA30KOHACHCATHBIX MccienoBauil. Tak, OTIOXEHUS THAPAaTOB
B CKBaXMHe, LuTeide, ITylepe B CenapaTope ¥ Ha BHIXOE U3 HETO BhI3bIBAIOT 3HAYNTE/ILHBIC M3ME-
HEeHHUs peXMMa paGoThl CKBaXHMHbI, BILIOTh 0 €€ 0CTaHOBKH. OT/IOXEHHE THIpaTOB Ha LITYLEPE,
BBIXOJIE U3 CETIApaTopa AcaeT HEBO3MOXHBIM MOIePXKaHMe TOCTOSHHBIX TEPMOOAPUIECKHX yCJIOBUH

cemnapaiuu, 4To BJIMACT COOTBETCTBCHHO Ha BEJIMYUHY 3aMEPIACMOTO KI'®.
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OcHoBHbIe MeToxbI 110 60pBGe ¢ TMIPaToOpa3oBaHUEM — HAarpes rasa fepe;l WTYLEPOM, I101aya
MHIHOMTOpPA rMApaToo0pa3oBaHust lepe IITYIIEPOM Ha BXOJE B Cerapartop, B Havase muieida uiu
B 3aTPyOHOE NPOCTPAHCTBO CKBaXHHBI.

Ipy MccnenoBaHuM 3KCIUYATALIMOHHBIX CKBAXXWH, BCKPBIBIIUX 3aJI€XH C arpecCUBHBIMU
Komnonentamu (H,S, CO,), BO3HUKAIOT Po6eMBb, CBS3aHHBIE C IIPUCYTCTBHEM B rase yrjieBoao-
POLOPACTBOPHMOrO MHTMGUTOPAa KOPPO3U U, KOTOPBIiA CIOCOOCTBYET 06Pa30BAHUIO IOCTATOUHO YCTO -
YUBBIX SMYJIbCHUHA.

MHrUéuTop Koppo3uu MoxXeT mogaBaTbes B CKBaXXMHY HECKOJILKUMH CITOCOOAMU: MOCTOSHHOM
AO3UPOBKOH, PA30BBIMU PETY/IAPHBIMU 3aKAYKAMH B 3aTPYOHOE MPOCTPAHCTBO, NoAAYeH ONpeneNeHHOTO
obbemMa MHTHbUTOpa B pU3aboitHyIo 30Hy. Eciu NEpBbIE 1B CITy4ast MOXHO JIETKO UCKITIOYUTh IIPY TIPO-
BEICHUM UCCIIEJOBAHUM IIYTEM OCTAHOBKHM JO3UPOBOYHBIX HACOCOB WIN 3aKPbITUEM HUPKY/ISILIUOHHOTO
KJlaraHa, To B TPeTbeM Ciy4yae NPUCYTCTBUE UHTUOMTOpPA B MPOLYKLNH CKBAKMHbI HAOMIONAETCS B
TEUCHNE MECALIA NTOCTIE eT0 3aKAaUKHU, YTO HEOOXOAMMO YUUTHIBATD IPY IUTAHUPOBAHNHM MCCITeI0OBAHMIA

9.2.5 Uccnenosanue Ha ra30KOHAEHCATHOCTb HU3KOMPOAYKTUBHBIX CKBAXWUH

HccienoBanusi HU3KONPOOYKTUBHBIX Ta30KOHAEHCATHBIX CKBAXHH XapakTepU3YyIOTCs
CIEAYIOIIMMU (PaKTOPAMM:

- JUTUTEILHOM (OT HECKOJIBKUX CYTOK U Gosiee) cTabiiM3aLueil JaBleH s U nebuTa;

- CO31aBaeMOi 3HAYMTENBbHOI Jenpeccueil Ha nnacT, npepellaomet Ha 10 % — 20 %
MaKCHMAJIbHO IOMYCTHMYIO BEIMYMHY;

- OTCYTCTBHEM YCIIOBUIA JUIs BEIHOCA [TOTOKOM T'a3a BbINABILEN B IPU3a60HHOM 30He KIIKO-
CTH HA NMOBEPXHOCTb.

[lpu ninTenbHOM cTAOMIM3aLUM NABIEHHS U NeGUTA M CCIEI0BaAHMS HA ra30KOHIEHCATHOCTD
CJICAYET IPOBOAUTS MOCJIE BBOAA CKBAXHHBI B 9KCILTyaTaLMIO.

B HU3KONPONYKTUBHBIX CKBAaXMHAX, KaK NPABIIIO, MH/I nocturaercs npu aenpeccusix, mpe-
BBILIAIOUIMX JOMYCTUMYIO VISl IPOBENEHUU Ia30KOHAEHCATHBIX UCC/IEA0BAHMIA.

Ilocre ocBOEHMS 1 OYUCTKYM CKBAaXMHBI TIPOBOAATCA Ta30MMHAMUYECKUE HUCCEA0BaHUS OT
MEHBLIEro nebuTa K 6obieMy. Ha KaxkioM pexyMe onpenensiiorcs 3a60iiHoe JaBJiIeHUe, NeOuT rasa,
KI'®, motHocts KI'C. Pe3ynbrarsl HCc1en0BaHMil NPENCTaBAAIOTCA B BUIE 3aBUCHUMOCTH BEJAUYMH
KI'® ¥ mnoTHOCTH OT OENPECCHH Ha IIacT (pucynku 9.6—-9.9).

Ha pucynke 9.6 npencrasieHbl pe3ynsraThl HCC/IEI10BAHMS Pa3BeNOYHOM CKBaXKUHbI, BCKPBIB-
WEH ra30KOHACHCATHYIO 3a1eXb. [1py yBeTMYEHUHU JEMpPeccuy TSKeIble dbpakuum KoHaeHcaTa
BBINIAIAIOT B NPU3a00AHOM 30HE, B PE3YJIbTaTe YEro yMeHbIIawTes 3HadeHus KI'® U mioTHOCTH

KOHICHCaTa.
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PucyHOK 9.6 — Pe3ynbraTb MPOMBICIOBbIX UCC/ICIOBAHUA pa3Bel0YHOM
ra30KOHAEHCATHOW CKBAaXKHHDI

3aBUCUMOCTH, IPEACTaBIEHHbIE HAa PUCYHKE 9.7, yKa3bIBalOT Ha COBMECTHOEC BCKPLITHE CKBA-
KUHOI rA30KOHIEHCATHOM 331X U He(DTAHON OTOPOUKM. XapakTep H3MEHEHHUST BEIMUHH ILUIOTHO-
et m KI® cBueTe bCTBYET O TOSBICHUN TIPUMECH HE(PTH B COCTaBE NMPOMYKUMH NP ACNPECCHU
oosblie 23 % OT ILIACTOBOrO JABJICHHS.

T1pH BBICOKO# OCTATOUHOM HEDTEHACHILLIEHHOCTH KOJIEKTOPOB (60nee 20 % — 25 %) 3aBUCU-
MOCTHM paccMaTpMBAEMbIX APAMETPOB MOTYT ObITh aHAIOTHYHbI MPEACTABICHHBIM Ha PUCYHKE 9.8.
B 3TOM cJTydae Ipy BO3pacTaHUU JEMPECCUH Ha IUTACT YBEIMIMBACTCS MOCTYTUICHNE HedTHU B CKBAXHUHY,
41O conmpooxaeTcs yenyeHnem KI'D 1 rioTHOCTH HedTera3okoHIeHCATHOH cMecH. 3a cueT GOMBILOH
JETPecCH KOHIEHCAT BbUIE/SIETCA U3 razoBoil (pasbi M, CMELLNBAACH C OCTATOYHOI HedThIO, YBEIMUMBACT
HepTeHaCHILIIEHHOCTb. BereacTBye 3TOro rnpouecca Ha pucyHke 9.8 HeT XapaKTepHbIX UIJIOMOB.

Ha pucynke 9.9 npencrabjieHbl pe3yJbTaTbl MCCIENI0BAHNUS HedTAHOro 00BbeKTa, KOTOPBIN
[lepBOHAYAIBLHO ObLT MPHHST 32 FA30KOHICHCATHBIM. VBesnueHue aenpeccuu a0 35 % He NpuBeso

K KAKUM-JTH60 M3MeHEHUSAM [UIOTHOCTH YIJIEBOAOPOIHOM KUIKOCTH, TIOJlyYEHHOM B CENapaTope Ipu
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PrcyHok 9.7 — PesynbraThl IpOMBICIOBBIX HCCIEA0BAHMIA Pa3BENOYHON ra30KOHAEHCATHOM
CKBAXXMHBI, BCKPBIBIIEH HEDTSIHYIO OTOPOUKY MM JTUH3Y HedTH

TOCTOAHHRIX YCTIOBISIX CENApalMt. OTO CBUAETENLCTBYET O MOCTYIUIEHMH U3 TLTACTA KUAKOCTH OIHOTO
M TOTO K€ COCTaBa Ha BCEX peXMMaX paboThl CKBaxkHHbI. KpuBasi H3MeHEHHs TUIOTHOCTH KUIKOIH dasbr
CBUACTENLCTBYET 00 YBEJIMYEHUH TTOCTYIIEHUS! He(DTH B CKBaXXMHY IMPH BO3PACTAHUU IENPECCUM.
®a3oBas IPOHULIAEMOCTb KOJLIEKTOPA 10 ra3y yMEHBLLIACTCS, B PE3YJILTATE YETO YAETbHOE KOJIUYECTBO
XHUAKOH (pasbl B MPOXYKLUNM CKBAXMHBI BO3PACTAET,

9.2.6 OcoGeHHOCTH MCCIeNOBAHMIA CKBAKUH I paboTe ABYX U BoJiee 3aeXed OMHOBPEMEHHO

Ha MHOromniactoBhIX ra3oKOHIEeHCATHBIX MECTOPOXACHHUAX HECKOIBKO 3asexeil o6beam-
HSIIOTCS B OMH 9KCIUTyaTallMOHHBLE OOBEKT M pa3pabaTbiBalOTCS OMHOM CETKOMN CKBAXUH. B 5THX cIy-
HasAXx MpU UCCIEN0BAHNY HEOOXOAMMO YIUTHIBAThH HEONHOPOXHOCTE DEC [IPOAYKTUBHOTO pa3pe3a
1 M3BMEHEHUE CBOMCTB IIACTOBON CMECH B €70 Npejeax.

[lpu uccnenoBaHUH CKBAXHH B YCIOBUSIX COBMECTHOI 3KCIIIyaTalMH Ta30KOHAEHCATHOTO
1 HeTAHOTO 3KCTUYaTAUMOHHBIX O6BEKTOB MIIH TIACTOB MOXKHO OTPENEIUTD A0JI0 HEDTH B XUIKOMH

NPOAYKIIUK CKBAXUHLI U UCTIOJIB30BATh 3TH HOaHHBIC 7151 KOHTPOJIS 3a pa3pa60TK0171 HC(bTHHOFO roia-
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PuicyHoK 9.8 — Pe3ysibraThl IPOMBICIOBBIX UCCJIeIOBaHU I pa3BeOYHON CKBaXHUHBI,
BCKpBIBLIEH HU3KOMPOHULIaeMbIe nopoasl (K, = 6% —17%)
C BLICOKOI OCTATOUHOM HedTeHachieHHocThIo (K, = 25 % — 75 %)

cra. Yuer npumecy HedTH B KOHIEHCATe BEAETCS M0 BETUIUHE MaccoBOii 1onu HedTH, ONpeaeeH-
Ho#t corylacHo MeToauke [12] n Apyrux aTTeCTOBaHHBIX METONOB.

Ha ocHOBaHKY TPOMBICTIOBBIX TeO(MU3MYECKHX HCCIICIOBAH I MACCHBHBIX KapOOHATHBIX 3AIEXEN
YCTaHOBJIEHO, YTO MPUTOK ILUTACTOBOTO ra3a K CKBAXHHE HabIoIaeTcs He 1o BceMy MpoOypeHHOMY I1po-

JYKTUBHOMY pa3peay, a U3 OTIEJIbHBIX OrpaHNYeHHLIX UHTEPBAIOB. MuorosieTHUE ITOBTOPHBIE HCCIIEI0-
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PucyHok 9.9 — Pesynbrarsl IPOMBICJIOBBIX HCC/IEA0BAH UL pa3BeOYHOM CKBaXXHHBI,
BCKDBIBILIEH 3aJI€Xb JIETKOH HepTU

BaHHs IEHCTBYIOIINX CKBAXUH CBUIETENBCTBYIOT O COXPAHEHMM PabOTAIOIMX HHTEPBATIOB BO BpEMEHH.
Tpy coBMECTHOM 3KCIUTYaTaliMM HECKOIBKUX MHTEPBATIOB POMILIB IPUTOKOB OyHeT OIpeneAaTLCs Mpu-
TOKOM Ia3a, OCTYMAIOLIETO B CKBAXKMHY U3 HauboJiee IPOIYKTUBHBIX TUTACTOB.

Taxum 06pasom, B YCITOBHSIX OXHOBPEMEHHOTO BCKPBITHSI 3HAYMTENBHOIM TOJIIH MPOLYKTUBHOFO
MaccuBa WM OMHOBPEMEHHON 3KCILTyaTalMH HECKOJNBKUX IUTACTOB ¢ PE3KO BBIPAXEHHOH HEOIHO-
POIHOCTBIO KOJLIEKTOPOB COAEPXKaHHE KOHAEHCaTa B JOObIBAEMOM rase 06yCIIOBIMBAETCS MTOIOXKEHHEM
OCHOBHBIX ra300TAAIOLIMX HHTEPBAJIOB [10 3TaXy rA30HOCHOCTH U COOTHOLLIEHUEM MX TIPOLYKTUBHBIX

XapaKTCPUCTUK.
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9.3 3amep KOHIEHCATOra3oBoro (paxropa u 0To6op npo0 KOHIEHCATA ¥ [a3a cenapauuu

9.3.1 3aMep KoHIeHcaTOra3oBoro hakropa

[Ipu pacueTe NOTEHLHATBHOTO COREPXAHUS KOHIEHCATa B IJIACTOBOM Tase, COCTaBa [J1acTO-
BOTO ra3a M MPK COCTABJIECHUM €0 PEKOMOMHMPOBAHHOM 1POOLI (TIPU MPOBENCHNH SKCIIEPUMEHTOB
Ha yCTaHOBKE (Da30BbIX PABHOBECHIi) HCMONb3YETCA 3aMepeHHbli n1pu uccnenoBaHun K.

3aMep 1e61Ta KOHIEHCATA OCYLIECTBIACTCS OOBEMHBIM METOJIOM C MOMOLIBIO KOHTPOJIbHBIX
3aMepHBIX BEHTUJIEH cenaparopa, J1M60 ¢ IOMOLIBIO PACXONOMEPOB XUIKOCTH, YCTAHOBICHHDIX Ha
CJIMBE XHIKOCTH M3 cenaparopa.

Jlnst 3amepa 1e6uTa 06beMHBIM METOIOM CEraparop 00OpyAyeTCs 3aMEPHBIMU BCHTUIIAMU
(prcyHOK 9.1, 11.9.1.1), KOTOpble YCTAHABAMBAKOTCA B CTCHKE CEMapaTopa Ha pa3IMyHbIX yPOBHAX ITO BEP-
TUKAIHM CO BMassHHbIMK B HAX TOPU3OHTATBHBIMU TPYOKaMU. DTH TPYOKH NPEIyNpeXIaioT MOCTyIIe-
HHMe B BEHTIWIM KOHIEHCATa, CTEeKAIOILEero no creHkam cenaparopa. CaMblii HOKHUI BEHTWIb IOJKEH

HAXOJMTBLCA Ha TUHUM cOpoca KoHaeHcaTa. Ha pucynke 9.10 n300paxeH y3esl 3aMEpHOTO BEHTHIA.

10—15 MM

e

N

AL

3

1 — BeHTHL, 2 — TPYOKa; 3 — CTEHKa cernaparopa

Pucynok 9.10 - V3en 3aMepHOro BEHTHIS

INepen 3aMepoM nebuTa KOHIEHCaTa U3 cenapaTopa cOpachiBaeTCsl CKONMBILASACS B HEM KUI-
KOCTb. OTCYTCTBHE XUAKOM (ba3bl POBEPsIeTCs MyTeM YaCTHYHOTO OTKPBITHA HMXHETO BEHTWIIS HA
JMHKMKM cOpoca KOHAEeH aTa. 3aTeM 3aKpbIBaeTCs 3a1BUXKa U HAUMHAETCS NPOBENCHUC 3aMEPOB.

J10 Tex 10p, MOKa yPOBEHb KOHAEHCATa HE TIONHMMETCS! 10 TOPU3OHTAILHO PACMONOKECHHOM

TPYOKH, W3 BEHTUIS BHIXOAMT cl1abast cTpys rasa. Kak TobKko ypoBeHb KOHIEHCATa JOCTUTHET TPyOKH,
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OH Ha9MHACT BBIXOAUTH M3 BEHTUISL. B 3TOT MOMEHT BKJIIOYeHHEM ceKyHIOMepa (dbukcupyercst Bpemst
NOCTYIUTEHUS XKUAKOM (ha3bl M 3aKpbIBACTCS HUKHUIA BEHTWIb. [10 TapUPOBAHHOMY OOBEMY cerapa-
TOpA MEXIYy BEHTUJIAMHU paccunThbiBaeTcs neout KI'H.

3amepel ne61uta KI'H nOBTOPAIOT MPH YCTAaHOBUBLIMXCS] TEPMOOAPUYECKUX YCTIOBHUSIX celapa-
LU 110 NOTYIEHHsT CXOLMMOCTH pe3ybTaToB. [1pu GbicTpoM HakorieHUK XunKoit dhasbl B cenapa-
Tope (MeHee 3 MUH) JUIS TOBBIILIEHUS] TOYHOCTH 1e6UT KOHAeHCATA ONpPEIENSIOT IPU aTMOCPEPHOM
JABJIEHUU B 3aMEPHOI EMKOCTH.

Eciu cenapatop He 060pyIOBaH 3aMEPHBIMU BEHTHIIAMH WM OObEMHBIM CUETIHKOM KOH-
IeHCaTa, 3aMEPATH IEOUT KOHIIEHCAaTa B TAPHPOBAHHON EMKOCTH ITPH aTMOCHhEPHOM AaBICHUN MOXHO
NP J1000M CONEPXAHUU KUIKOCTH B ra3e. 3aMep YPOBHSI KUAKOCTH B eMKOCTH MOXKHO MPOBOAUTH
00 METALTNYECKUM METPILITOKOM, JIMGO CTEKITHHOI TPYOKOA.

ITepecyer nebura nerasupoBaHHOro KoHaeHcara B neéut KI'H MPOU3BOAUTCS C YYETOM KO-
GbuUMeHTa ycanKu, KOTOPbIi OMpeesseTcs Mo hopMyJie

|4

K,.=-12%, 1
e = 9.1)

K

rie Kyc — KOO(PPULMEHT ycanKu KOHIEHCATa;

Vi — 00beM nerasmpoBaHHOTO KOHAEHCATa U3 KOHTEeHHepa, cM3;

V. — obbeM KoHTeliHepa, cM>.

Jlns onpeneneHus BEINYUH V. 1V, Heobxonumo B KoHTelHep o6bemoM 100—150 cm3 oTo-
6paTh npoby KI'H, 3aTeM cIiTh KOHIEHCAT M3 KOHTEHHepa B MEPHBIIA HWIVHAD A CTa0WIU3MPOBATD
€ro Mpy TCMIEpaType KOHAEHCaTa B EMKOCTH, B KOTOPO# OCYILIECTBIISIETCst 3aMep IebUTa era3upo-
BaHHOTro KoHAeHcaTa. Onpeneisercs 00beM CIUTOTO KOHAEHCATa Vi O6beM KoHTeliHepa V, ompe-
AENSCTCS MYTEM TADUPOBKH BOJOH C NOMOLLbIO MEPHOTO LIMNMHApPA. TaprpoBKa KOHTEHHepa 1 Orpe-
ZeieHne Ko3(pHUUMeHTa ycalku KOHAeHCaTa OCYIIECTBIAAETCS JBa-TPU pa3a A0 CXOAUMOCTH
PEe3yJIbTaToB.

Hedut KI'H onpenesnsiercs no ¢popmyse

O«

yc

Okru=——> 9.2)

>

e Oyrys Q,« — 1e6utnl coorsercTBeHHOo KT'H 1 nerasupopaHHoOro KOHIEHCATa, M3/CYT.
TunoBast popma npencTapreHUst pe3yIbTATOB MPOMBICIOBBIX HCCIIEI0BaHNI HA Fa30KOHICH-

CaTHOCTH NMpHBeAeHA B Tabnuue 9.1,
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Tabauua 9.1 — PC3YJ'IBTaTb[ MPOMBICJIOBBIX UCCIEIOBAHUH HA Ta30KOHACHCATHOCTD
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9.3.2 Ot6op npo6 raza u KoHAeHCATA

Bo Bpemsa 'KH u3 cenapatopa o16upatotcst mpo6sl rasa, KOHJIeHCaTa U COIMyTCTBYIOLUX BOI
ULl TPOBENEHMS J1A00PATOPHBIX, 3KCEPUMEHTANBHBIX ¥ aHATUTUYECKUX MCCICIOBaHMUIL. Ot60p
1npo6 rasa cenapauuu U KI'H ocywiectssiercs mpu Tex xe TepMOOapUYECKUX YCIOBUSIX CeNapalty,
IIPU KOTOPBIX NMpou3Boautcs 3amep KI'd.

O6beM 1 BUIIBI P0G, KOTOPbIE HEOBXOIMUMO OTOHPATD, 3aBUCAT OT LIE/ICH U 3a/1a4 UCCIe10Ba-
Hui. [Ipu uccnenoBaHuM pa3BenOYHBIX CKBAXHKH C LIE/bIO OIpeae/IEHUS NapaMeTpoB I NoncYeTa
GanaHCOBBIX M U3BJIEKAEMBIX 3aMACOB KOHIEHCATA HEOBXOMIUM CIeayIoL Ui 00beM pob:

- IS OTIPEE/ICHHs COCTaBa MIACTOBOTO Ia3a U OCHOBHBIX (PM3MKO-XUMUYECKUX XapaKTepH-
CTHK KOHZleHcaTta otoupaeTcs Tpu KoHTeirHepa KI'H mo 100—150 cm3 KaxJabli, ABa KOHTeiIHepa ra3a
cenapauuu 1o 100—150 cm3;

- AU IPOBEICHUS IKCTICPUMEHTAIbHBIX MCC/IENOBaHUIA Ha yCTaHOBKAX (Da30BBIX PAaBHOBECH A
OTOHMPAIOTCS ONMH-/IBa 6a/ioHa 06beMoM 40 M3 (40 JINTPOB) ra3a cernapalyH 10/ IaBAeHUEM Cella-
pauuu 1 Tpu-yeTbipe KoHreHepa KI'H emxocthio 400—800 cm?;

- ISl U3YyYEHUS (PU3UKO-XUMHUYECKOM XapaKTEPUCTUKM KOHAEHCATa or6upaerca 3 nm3 KI'C;

- AULL ONIpEACICHUs] HaNpaB/eHUs TepepaboTKu KOHAEHCATa H XapaKTEPUCTUK MOTOPHOIO
TOIUTMBA He06Xomumo otobpats 10 iM3 KT'C.

ITpu nccenoBaHUM IKCILTaTALMOHHBIX CKBAKMH C LIEJIBIO KoHTpOoJ4 3a Tekyineit KX 3anexu
OTGHPpAIOTCA Bee MPOGBI, 33 UCKITI0YeHMEM Npo6 Wst onpeaenenns KUK,

Ot60p npo6 rasa cenapauuu NpoOBOIST B KOHTEHHEPBl ¥ OAJUTOHBI CITOCOBOM CYXOil Mpo-
AyBKH U 3aITOJTHSIIOT UX J0 AAaBJICHUS B TOYKE OTOOpA.

OT160p 1po6 B MPOTOYHBIE KOHTEHEPDI 1 GaLToHbI cortacHo TOCT 18917 MPOBOAMTCS B COOT-
BETCTBUHU CO CXeMO# (pUCYHOK 9.11). TTpoTOYHbIN KOHTEHHEP WIM GA/LIOH YCTAHABIMBAETCS BEpTH-
KalbHO. BepxHuii BEHTWIL KOHTEITHepa ¢ MOMOIIBIO TPYOKH WIH LLJIAHTA BHICOKOTO JABICHIS coeu-
HAIETCA C BEHTWIEM [1s1 0T60pa rasa 2. OTKpBIBAIOTCS BEHTWIb 2, BEPXHMIA BEHTIIb KOHTEHepa 5 1 nociie
3aMOJIHEHHUA KOHTEHHEpa YaCTHYHO OTKPHIBAETCS HIXKHUI BEHTIIBL KOHTeHepa. Yepes HUKHMIT BeH-
TWJIb KOHTEHEPa B TeYEHHE HEKOTOPOTO BPEMEHH IPOM3BOIMTCS IPOIYBKA ra3a Cerapaiyy ¢ TaKo CKo-
POCTBIO, YTOGH! B KOHTEIHEpE WK GA/UIOHE JaBleHUe ObUTO GIM3KMM K AaBICHUIO cenapanyu. Ecin
KOHTeifHep o6bemMoM 150 cM?, Bpemst ITPOYBKU MOXHO OrpaHW4HTh 30 cekyHmzamu. Ecnu npoba otou-
paeTecs B KOHTEHHEP OOJIbLIEro pa3Mepa, BpeMst IPOLYBKH BO3PAcTaeT 10 5 MuHyT. [Iponysky MPOBOIAT
TaKUM 0Opa3oM, YTOObI KOHTEHHED He OXJIAXKIAJICS HYKE TEMITEPaTypHI cerapativu. [10 OKOHYaHHH npo-
NYyBKW HUXHUW BEHTWb KOHTEHHEpA 3aKpbIBAETCS I1S1 BHIPABHUBAHMWS NABJIECHUS B KOHTEeHHepe
M cenaparope. 3aTeM 3aKpbIBAETCS BEPXHUI BEHTHIb KOHTEHEPa WIH Ga/UIOHa, 3aKpbIBAETCS BEHTWIb
2 v KoHTeliHep oTcoennHsiercsi. [Tocie IPOBEpKH Ha repMETHYHOCTD KOHTEHHEPBI U 0AJIOHBI CHAO-
KarTCs 3arTyIiKaMH U 3THKETKOM.
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KonneHcar

| — cenaparop; 2 — BEHTUIM JUTs 0TOOpa Npo6; 3 — MaHOMETP; 4 — BEHTUIIb 151 oT60pa nMpo6 KOHAEHCaTa;
5 — NPOTOUHBII KOHTEHEp WM GAJIJIOH /1 0T60pa Mpo0s! rasa;
6 — MPOTOYHBII KOHTeiHep WSl 0T60pa Mpodbl KOHAEH aTa

PucyHok 9.11 — CxeMa 0GBsI3KM TIPOTOYHBIX KOHTETHEepa U OasoHa
npu oT6ope npo6 raza cenapaunn u KTH

B HenpoToyHble Ga/UIoHbI TPOOHI Ta3a cenapauiy OTOMPAIOTCS CIEAYIOIINM obpazoM. B teue-
HHMe 5—7 MUH TIPOBOIMTCA 3amMo/IHEHUE GAUTOHA Ta30M, MOCIE YETO OAIOH OTCOEAMHAETCS OT TMHUM
ot6opa U ra3 u3 6anIoHa MEIJICHHO BBIITYCKAeTCsl 10 OCTATOYHOIO NaBJICHMS B dautone 0,3—0,5 MIla
TakuM 06pa3oM, 4To6bl He nporcxonmnia konneHcauusa CsH ,, .. Takas npoueaypa oCymecTsseTcs
TpH pa3a, 4To MO3BOJISIET YAATUTD U3 GaJUIoHa BO3yX. Bo Bpemsi TPETLETO BbIMYCKa ra3a u3 GajToHa
ero peKOMEHIYETCs TIOCTABUTH BEHTWIEM BHU3, YTOOBI yOEAUTBCA B OTCYTCTBUU B OaJUIOHE XKHMKOCTH.
Jlasiee 6/UTOH 3aTOJTHAETCS TA30M Celfapaliuy B TedeHue He MeHee 10 MUH, ITocJie 4ero OTCOeaNHseTcs,
TIpOBepsieTcs Ha repMETHYHOCTD, CHAGXKaeTCs 3arTyLIKON 1 9TUKETKOM.

CylIeCcTBYET cIToco6 oT60pa 1poOb raza cenapalvy B KOHTCHHEPL! U1 6aJUIOHBI O€3 BBIITyCKa
yacTy rasa B armocdepy. JUTsi 3TOTO OCYLIECTBISIETCS] BAKYYMUPOBAHUE OaJIOHa WM KOHTEHHEPa.
Bo u3bexaHue MoTepb AaBAeHUs Ta3a Ha BEHTWIE M BCJESICTBUE MOTEPH YIJICBONOPOIOB CHyyp
MoQIepXKUBACTCS HU3KAS CKOPOCTH 3aMOIHEeHHst 6annona. Hanpumep, ra3oBbiii GaJIJIOH €MKOCTBIO
0,040 M3 3anonusieTcs B TedyeHe 30 MUH.

B nporouHbie KonTeitHephl 1po6bl KI'H oT6MpaioTcsa B COOTBETCTBUHU CO CXEMOH, NPUBEICH-
Ho#t Ha pucyHKe 9.11. KoHTeiiHep 6 pacrioiaraetcsi BEpTUKaIbHO U € TIOMOILBIO TpyOKH WM LUTAHTa
BBICOKOTO JABJEHUs Yepe3 HIDKHUI BEHTUIIb TIPUCOSANHSETCS K BEHTHIIO 4 B HUKHEH YacCTH cemna-
patopa. Eciu B MpoayKUMu CKBaXXHUHBI €CTh BOJAA, TO HYXHO YOSIUTLCS, YTO yPOBCHb BOIBI HIXKE

ypoBHs BeHTUs 4. TIpy 3aKpBITOM BEPXHEM BEHTHIC KOHTCHHEPA OTKPLIBAIOTCS HUXHWI BEHTUIb
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1 BeHTWb 4 Ha cenapatope. KI'H mocrynaer B koHTeitHep 6. [TpuoTKphIBaeTCS BEpXHUIT BEHTHITb KOH-
TeliHepa ¥ CTPaBJIMBAETCS Ta30Bas LIanKa. 3aTeM HECKOIBKO CEKYHIL KOHTEHHED MPOAYBAETCS, YTOOBI
NEPEBECTU U3 KOHTEMHEPA [IEPBYIO MOPLHIO Pa3ra3ipoBaHHOrO KoHAeHcaTa. [Tociie yero 3aKpbIBACTCS
BCPXHUH BEHTWIb KOHTelHepa. KoHTeliHep B TaKOM COCTOSIHUM BeraepxuBaercs 20—30 ¢, 3atem
CJIerka PUOTKPLIBACTCS BEPXHUI BEHTHIIb [UIS TOTO, YTOOBI yOEAUThLCS B OTCYTCTBH U ra30BOii MIANKU
B KOHTelHepe. Eciu rasosas 1anka B KOHTeHHEPE €CThb, TO €€ CTPABIMBAIOT 10 MOSBICHUS U3 BEH-
TWJISL TIEPBBIX Kanejb KOHAeHcaTa. BepXHUIl BeHTUIb 3aKPbIBAETCS, 3aTeM 3aKPbIBACTCS HIKHUI
BEHTHJIb, 3aTEM BEHTW/Ib Ha certapaTope. KoHTeliHep oTcoenuHsieTcsl, IpoBepseTcsl Ha repMETUYHOCTb,
CHa0XaeTcs 3aryniKaMH M 3TUKETKOIA.

B nByxnonoctHeie nopirHebie kKoHTeliHepsl KI'H oTGupaercs caenyroimum obpasom. B oqny
U3 MOJIOCTEH KOHTelHepa ronaetcs 6ydepHast KUAKOCTB (KaK PaBMIo — CMECh DIMLEPHHA C BOAOH
i [19T), 3aMepsieTcs ee KoM4ecTBO, MOPLIEHb BHYTPU KOHTEHEPA NepeMeILaeTcsl K MPOTUBOIIO-
JIOXHOMY BEHTUIIO. KOHTEeHHEp pacroaraeTcst BEpTHKAIBHO; MOJIOCTh, 3al0JHEHHAs 6ydepHOit
XuKocTeio — BHU3Y. KI'H nocTynaeT B BepXHIOIO M00CTh KOHTeHHepa. [1proTKpBIBAETCS HMXHUIA
BEHTWJIb KOHTEHHEpa, U3 HEr0 MeJUIEHHO CTMBaeTcs OydepHast XKUIKOCTb B MEPHBIN LIUIMHIP IS
KOHTpo1s ee Konudectsa. Korna B konTeitHepe octaercst 50—100 cM3 6ydepHOit KMIAKOCTH, HUXHHI
BEHTH/Ib 3aKPBIBAIOT. 3aTEM 3aKPbIBAIOT BEPXHUIT BEHTH/Ib KOHTEHHEPA, KOHTEIHED OTCOSAMHSIETCS,
NPOBEPSIETCSl HA TEPMETHYHOCTD, CHA0XAETCS 3arJylIKaMU U STUKETKOI.

IIpoGsl AerasMpoBaHHOTO KOHZIEHCATA M MOMYTHOM BOABI OTOMPAIOTCS B EMKOCTHU C repme-
TUYHBIMH KPBIIIIKAMU U CHA0XAI0TCS COOTBETCTBYIOIMMHU 3TUKETKAMU.

Ilpy ncenenoBaHnK CKBaXUH METOIOM MaJbIX OTGOPOB, OCHOBAHHOM Ha OTGOpPE He3HAYM-
TEJILHOM YaCTH MHOTO(a3HOIO TIOTOKA Ha YCTbe TA30KOHACHCATHOM CKBAaXUHBI, IPU 3TOM OTOHpa-
etcst (1£0,1) % Bcero moToka.

Hpu I'KUW ckBaxuHa pabotaer B uieitd. MccnenoBanust poBomsTesi ¢ IpUMeHeHHEM YCTPOM-
cTBa 0T60pa Npod MHOrogasHeix notokos 223P.00.00.000 ITM, paspa6otatnoro 8 000 «TioMeH-
HUHUrunporas».

Ha pucynke 9.12 n3obpaxeHa NpUHUMITHATIBHAS CXEMa YCTPOIICTBA.

[Tpo600TOOPHUK ycTaHABIMBAETCS HA TyOPUKATOPHOM 3aBUXKE CKBAXKMHBI.

Beiiiie HanKOpeHHOM 3aIBUKKH YCTaHABIMBAETCS CYXaloLee YCTPOHCTRO | ¢ rnakepoM. Beco
Fa30XMUAKOCTHBIN MOTOK CKBAXWHbBI IPOXOIUT Yepe3 CyKalollee YCTPOHCTBO U Jajiee HIeT B uwieid
cucTeMbl coopa. ITpu 5TOM cKBaxMHa paboTaeT B CHCTEMY MTOATOTOBKHU ra3a M KOHaeHcara. [lepenan
JaBJICHHUS Ha CYXalolleM YCTPOICTBE He NoykeH ObITh MeHblue 0,15 MI1a.

[locne cyxatouiero ycrpoiicTBa pacronaraetcsi IpoGOOTOOPHBIIT KAWL 2 ¢ I ¢y30poM.

HNucdysop npencrarnsger co60i KOHUYECKOE TeJI0 ¢ KATMOPOBaHHBIM OTBEPCTHEM AraMeTpoM 0,7—1,4 M.
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1 — cyxaroliee yCTpOCTBO; 2 — NPOGOOTOOPHBIH KA, 3 — aBTOMAT 1aBIeHNS;
4 — nuddepeHIUATEHDI MAHOMETP; 5 — TETUIOOOMEHHHK; 6 — cenapartop;
7 — perynaTop; 8 — cueTuuK rasa; 9 u 10 — KOHTelHEPBI BBICOKOTO NaBJICHUSA

PucyHok 9.12 — [IpyHIMIIHATBHAS CXeMa yCTPOHCTBa 0T60pa Npod MHOT0o(da3HbIX IOTOKOB

DKCMEPHUMEHTHI OKA3aIM, YTO B CYXAIOIEM YCTPOICTBE MPU BCEX PEXUMAX TeYEHUs TIOTHOM
FOMOreHM3aLIMH Ta30KMAKOCTHOTO MOTOKA He focturaercs. [1o aToii mpuurHe ot60p NpoGHI B TEYe-
HUE SKCIIEPUMEHTA POXOIUT B peXMMe CKaHMPOBaHMsI IPOGOOTOOPHOTO COILIA MO PanuyCy CyXaro-
1IIETO YCTPOWHCTBA, TO €CTh Ipoda MHOTO(a3HOro IOTOKA ITOCIEI0BATENLHO OTOHPAETCS U3 PA3IMYHBIX
30H CYXaIOUIero yCTPOUCTBA.

B pexxuMe CKaHMPOBaHUS MPOGOOTOOPHOrO COIUIA MO CEYEHHIO IUTYLEpa B Cenaparope 3a
BpeMsi SKCIIEPUMEHTa HAKATUIMBAETCS CPEeLHsisl poda HECTAGMILHOTO KOHAeHCaTa. JTa CpeHss
npo6a sBAsieTCA MPEACTABUTENbHON OTHOCHUTENILHO BCETO Ta30XKMIKOCTHOTO IIOTOKA CKBAXUHBI.

Ot60p 1pobsl MHOTOGA3HOTO TMTOTOKA JOJIKEH TIPOBOAUTHCS B PEKUME H30KUHETHIECKOTO TeYe-
Hust. TIpu 3TOM pexXrMe CKOPOCTh BXOJIA B COILIO BBLIETAEMON CTPYHKM MHOTo(a3HOM CMeCH TO/DKHA

COOTBETCTBOBATH CKOPOCTH TEUEHHMS CMECH Yepe3 CyxKalolliee YCTpoiicTBo. M30KMHeTUYeCKUI pexXuM
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0T6Opa NpOOLI NOAAEPKUBAETCS ABTOMATOM 3 C TOYHOCTRIO 0,015 MITa. ToyHocTs MonAEpXAHHS U30-
KUHETHYECKOTO peXrMa KOHTPOUPYeTCst AMpepeHIInaNbHBIM MaHOMeTpoM 4. J1st MpenoTBpalleHUs
TMAPaTO00pa30BaHUs OTOMpaeMast MHorodasHas cMech MOJOrPEBAETCS TEILTIOOOMEHHUKOM 5.

Oro6paHHast IPOGOOTOOPHUKOM ra30XMAKOCTHAS CMECh TIOCTYMNAET B CEMaparop 6 eMKOCThIO 8 1,
TI€ pasnenseTcsa Ha ra3 cenapauuu ¥ KI'H. Boi6paHHoe masieHue ceTrapauMy MOMLIEePXKUBAETCS
peryJiasiTopom 7.

OO0beM rasa cenapauuu 3aMepsieTcsi CYETIMKOM rasa 8 (Hanpumep, PI'-40).

KI'H HakamiuBaetcsa B MepHoii yacTu cernaparopa u ero 00beM 3aMepseTCs ¢ TOMOUIBIO Mep-
HOM IMHENKHU. B mpouecce uccnenopanmii OTOHMparoTCs Npo6sl rasa cenapauvu u KI'H B KOHTEHHEPHI
BBICOKOTO AaBjieHus 9 u 10,

B pesyneTare uccnenoBanmit 3aMepsIOTCS 1E€OUTHI CKBAXKMHEL [0 ragy cemapauuiu, no KI'H,
KI'C, no Bone, paccuntnbiBaercss KI'd. Mocse J1aB0paTOPHBIX BDU3MKO-XMMHYIECKHX UCCAETOBAHUI
OTOOpaHHbIX IPO0 BbLIAETCA MHMOPMALIHS, TIOJTHOCTHIO AHATOMYHAS uH$popmanuu npu 'KH ckpa-
KMHBbI METOJIOM HENIPEPBIBHOTO OTOOPA MPOMBILIIEHHBIX KOJTMYECTB rasa.

Bcs TexHOMOrUS MicCIeNOBaHMS CKBAXUH NaHHBIM METOIOM AeTanbHo onucaHa B CTO Ias-
npom 3.1-2-008-2008.

9.3.3 ®akTophl, BIUAIOLIME HAa KAYECTBO OTOOPaHHBIX MPOO

BecbMa BaXHbBIM TP TPOMBIC/TOBBIX HCCICAOBAHMAX HA FrA30KOHIEHCATHOCTh ABJISIETCS 00€ecC-
TICYEHNE HEM3MCHHOTO NNEPBOHAYAILHOTO COCTaBa MPEACTaBUTEIbHOM MPOGHI 10 MPOBeNEHUS 1aG0-
PaTOPHBIX UCCIEIOBAHUN.

CoxpaHHOCTb TIPOG 3aBUCUT OT TepMOOAPHIECKHX YCJIOBUH MX OTGOpa M TEMIIEpaTyphl OKpY-
XaloLel cpelibl BO BpeMsi 0T6Opa M IOCTaBKM B nabopatopuio. Eciu TeMIIeparypa cernapalyy He Ipe-
BhIILIAeT rwioc 6 °C, To gaxe riy6okoe (10 MUHYC 40 °C) oxnaxeHue npoosl B 3MMHEE BpeMst He BbI30-
BET OLL[YTUMBIX U3MEHEHMH €€ COCTaBa.

TIpu o1GOpe MIpo6 B YCIOBHSIX BLICOKMX TEMIIEPATYD cenapaluy (MCCIeIOBAHUE CKBAXKUH 1lepe-
TPETHIX 3a7eKel ¥ ONOTPeB rasa B LeJIsIX MIPeI0TBPALICHUS TMIpaTtoo0pa3oBaHUs) MOCIEAYIOLIEE OX/TaX-
ACHUE KOHTEHHepa ¢ MpoGo# ra3a MOXET BbI3BATh M3MEHEHHE ee COCTaBa. BOCCTAHOBUTS UCTUHHBIA
COCTaB NPOOBI rasa CenyeT HarpeBaHUEM KOHTEHHepa 10 Temneparypst 90 °C — 100 °C, npuyem 3ty
TEMIIEPATYPy HEOOXONMMO MOIAEPKUBAT B TEYEHHE TPEX YaCOB. 3aTeM KOHTEWHED clieiyeT OXIaaUTh
IO TEMIIEPATYPBI OTOOpA MPOOHI.

Kpome temnepatype! cerapaumnm, Ha KauecTBo po6hI MPH €€ aHaJIu3e BIUsET JaBJIeHME cera-
pauuu. [1py npoBeieHNHM ra30XxpoMaTOrpapuyecKOro aHAIN3a JaBICHHE MpoObI raza CHUXKAETCS OT JaB-
JileHus1 0T0opa Npobhl B KOHTElHEpe 10 aTMochepHoro. Eciu npo6a oToOpaHa MpH NaBlIeHUU cernapa-

Uy go 6 MHa, TO CHUXCHHUEC NABJICHUS HE BBI3BIBAET YMEHBUICHHUA CONEPXKAaHUS B npo6e rasa
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yrnesogoponos CsH,, .. TIpy TaBieHuM cenapalin Bbille 7 MIla cHIXeHMe AaBeHHs IPOObI ra3a
BbI3bIBaCT PETPOrPANHYIO KOHIEHCALMIO YIJICBONIOPOAOB (8 Tom uncne CsHy,, o).

[Ipu Mccled0BAaHUM CKBAXMHBI, BCKPBIBLIEH ra30KOHACHCATHYIO U He(TIHYIO 3aJIEXKH, TPU
nasieHuu cenapauuy 3—7 MIla B KOHTEHHEP BMECTO CMECH KI'H u cbipoii HeTH MOXHO OTOOpAaTh
TIeHY, BCJIEICTBUE Yero B Ipo60OTOOPHIKE NOABJIACTCS ra30Bast LIanka. UccneaoBaTh TAKyI0 CKBAXNHY
(3amMepsTh KI'D 1 0T6GMpaTh Mpobbl) HEOOXOAUMO NPY AaBICHUY CETIApaLIn 1,5-2,5 MIla cornacHo
PJ1 39-0147035-225-88 [13]. TIpu TemriepaType cenapauny 3HaUUTETbHO HAXKE TEeMIIEPaTypbl OKPY-
xaiolei cpeapl ot6op rpo6 KI'H HeoGxoaMo Mpou3BOaUTh B OXJIAXKIEHHBII KOHTEHED.

Ec/iu TeMmnepaTypa cerapalli HAMHOTO BBILIE TEMICPATypbl OKpyXalolleit cpeibl, MOTYT
BO3HHKHYTb CJI0KHOCTH TipH oT60pe npob KI'H. [Tpu conepkaHum B KOHAEHCATe TBEPAOTO mapaguHa
GoJIbILIE IBYX MAacCOBBIX foJieit, %, KOHTEHHEp MpH ot6ope npo6rl KI'H cienyetr HarpesaTh 10 TEM-
nepaTtypbl cenapauvi.

KoadhduuueHT ycaaky KOHAeHcaTa B 000MX Ciydasx (Foon < toosn B feen 2 fh03) OKA3BIBACTCH
3aBblLIEHHBIM. TT03TOMY, 3aMepsis KO3POULUUEHT yCaaky KOHIEHCATA, HEeoOXOAUMO TTPUBOIUTE TEM-
nepaTypy KOHTelHepa st 0T00pa npo0sl K TeMIepaType cerapaluu, Cid 3TH TEMIIEPATYPbI OTIIU-
yatorcst 6osblie yem Ha 20 °C — 25°C.

9.3.4 UubopMaLHOHHOE COMPOBOXIEHUE OTOOPAHHBIX pod

Tlocne oT6opa npod KOHTEHHEPH!, 6aIIOHbI, OYTBLIKM U KAHUCTPDI € npo6aMu CHabXarTCs
STUKETKAMU CJIEIYIOIIErO COACPXKAHMSI:

- mara or6opa npoosl;

- Ha3BaHME MECTOPOXICHUS (MM Pa3BeIOYHOM TLIOWIAIN );

- HOMep CKBaXHUHBI,

- UHTepBa nepdopalny (WM HHTEPBaJl OTKPBITOTO CTBONA);

- IameTp LITYLEepa, 3alafoliero pexuM paboThl CKBAXHHBI (WIn JaBJieHUE Ha <«TOJIOBKE»
CKBAXUHBI B CJIy4ae, €C/Y PEXUM paboThl CKBaXXKWHbI 3a1a€TCST PETYIMPYEMbIM LITYLIEPOM);

- Bun poGsI (ras cenapaunu, KI'H umn KT'C, HedTb WU BOLA);

- MecTo oT6Opa 1pobkl (13 cenaparopa, 13 MTCY, U3 eMKoCTH U T.O.);

- YCJOBHSI cenapauuu (IaBjieHue 1 TEeMIIepaTypa);

- HOMep KOHTeiHepa, 6a/IoHa, KAHUCTPBI,

- MOAMUCH pabOTHKKA, OTOMPABILETO MPOOY.

DTUKETKA IPUKPETUISETCA (CBOpa4nBaeTCa 0COOBIM 00pa3oM 1 TIPUBS3BIBACTCS) K BEHTHUITIO

KOHTelHepa Wiy 6aTOHa, K TOPAOBHHE OYTHUIKN MM KAHUCTPDI.
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9.4 JlabopaTopHbie HCC/IEI0BAHNS TA32 M KOHAEHCATA

[TpoGel rasa u KoHIEHCaTa, OTOGPAHHbIE U3 cenaparopa, UCcCiaenylor B jaboparopun. CocTas
Tasa cernapalny OMpeNe/A0T METOAOM Ia30Boil xpomatorpaguu B cootBerctBUM ¢ TOCT 23781,
Ipo6e1 KI'H pasrasupyiores n1s onpenesneHus B aabHeALem COCTaBa ra3oB jera3aluu, 1e0yTaHu-
3alMU ¥ 1e0yTaHU3UPOBAaHHOIO KOHAeHcaTa. Ha PEKOMOUHUPOBaHHBIX NPOGAaX rasa cenapanuu u
KI'H B ycraHOBKax (a30BbIX paBHOBeCHIA U3Yy4aloT (a3oBble MPEBPALIEHHS [TACTOBOTO Ia3a co CHU-
KCHHUEM NIABJICHHUS MPU TUIACTOBOM Temmnepatype. MU3MKO-XMMUYECKHe UCCIEOBAHNS KOHIEHCATA
BRITIOYAIOT KOMILIEKC HCCENOBAHMIA 110 ONpeeeHNIo GH3MKO-XMMUYECKUX CBOWCTB, (hpaKLIUOHHOTO
cOCTaBa, MHIMBUIYAJILHOTO YIJICBOIOPOIHOIO COCTaBa 10 HOPMAIBHOTO HOHAHA U IPYIIIIOBOTO yrie-
BOLOPOJHOIO COCTaBa.

9.4.1 ®u3nKo-XMMUYECKHUE UCCIENOBAHNS KOHIEHCATA

Ilo pesynbratam 1aGopaTOpHBIX (PUIMKO-XUMUIECKNX HCCIEAOBAHMIA KOHJAeHcarta orpeme-
JBHOTCS CIIENYIOLINE OCHOBHBIC NAPaMETPBI: ILIOTHOCTD, TIOKA3aTe b IPENOMIIEHHS, MOJIEKY.IApHAs
Macca, TCMIIepatypa 3aCTbIBaHUS, TEMIIEpaTypa MOMYTHEHUs], BS3KOCTh, COEpPXaHUe MapadbuHa,
OOl Cepbl, BOABI, XJTOPUCTBIX COMEH, CMOIIUCTBIX COCINHEHUH U achansTeHOB, (QPAKLMOHHBIN
COCTaB, MHAMBHAYAJbHBIH YIJIEBOLOPOHBIH COCTAB 10 HOPMATLHOTO HOHAHA, FPYIIIOBOM yIJIeBOIO-
POIHBII cocTaB (Tabnuua 9.2). OnpeneneHue BbILIeNPUBEEHHbIX apaMeTpOB (PU3UKO-XUMHUYECKOI
XapakKTEPUCTHKM KOHICHCATOB TMPOBOAMTCS COMIACHO NEHCTBYIONIMM TOCYAAPCTBEHHBIM CTAaHAAp-
TaM, aTTeCTOBAHHBIM METOAMKaM BBIHOJHEHUs1 u3MepeHuit (MBW) u MeTonam, mpuBeneHHbIM
B CIIPaBOYHO-METOAMYECKOM nocobuu [14]. Takne mokasaTenu Kak IUIOTHOCTb, MOKa3aTeslb ripe-
JIOMJICHUS , TEMIICPATypa 3aCTbIBAHUS U TOMYTHEHHS], BA3KOCTb, COACPKAHUE MapadUHAa, XIOPUCTHIX
COJIEH, BOJIbI ONPENESIOTCH COTJIACHO TOCYNaPCTBEHHBIM CTAHAAPTAM.

Onpenenenne MOJIEKYISIPHON MAcChl TIPOBOIMTCS METOIOM KPUOCKOMHHU B OEH30JI¢ IO CIIpa-
BOYHO-METOMMYECKOMY nocobuio [14]. Jlomyckaercs ucnonbsoBanue MBU (cm Tabauny 9.2).

ConepxaHue CMOUCTBIX COCANHEHMIT M achaTbTeHOB ONPENENIeTCs COLITACHO CpPaBOYHO-
METOIUYECKOMY nocobmio [14].

DpakUMOHHBIN COCTaB ONPEESIETCS COMNIACHO rOCYIapCTBEHHbBIM CTaHIapTaM.

WHAMBUAYaTbHBIN YITIEBOIOPOAHBIN COCTAB 10 HOPMATBLHOTO HOHAHA OIPENESAETC METOIOM
Ta30XMIKOCTHON XpOoMarorpauu B COOTBETCTBUM CO CIPABOYHO-METOIMIECKUM MOCOGHEM [14],
a TaKXKe M0 METONMKAM, MTPUJIATraeMbIM K COOTBETCTBYIOIUM ITPUGOPaM.

Ipynnosoit yrneBomoponHblii coctaB (comepkaHue B KOHIEHCATE METaHOBLIX, Ha(TEeHO-

BbIX, ApOMATUYECKUX YIIIE€BOAOPOAOB, CMOJIUCTHIX COCHHHCHHﬁ) ONPENCTIACTCA pa3HBIMHU METO-
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namu. [To MeTOIMKE, OMUCAHHON B CIIPAaBOYHO-METOANYECKOM noco6uwu [14] s ppakuui, BHIKU-
MarowMx 10 Temrneparypsl 350 °C, UCNIONB3YETCst METO AHWITMHOBDIX TOUEK, IUIA dpakuuii, BHIKHU-
natommx Bbime 350 °C — MeTon ancopOLUMOHHON XpoMaTorpapui. Ipu CTpYKTypHO-TPYIIIOBOM
aHanmm3e (MeTol #-d- M), KaK yKa3aHO B CTIPaBOUHO-MCTONNYCCKOM noco6uu [14], yraeBooopOAHbIHA
cocTaB (bpaKiuii KOHIEHCATa BHIPAXAETCA B BUIE CPEIHETO OTHOCUTENLHOTO CONCPXaHMs B HMX
apoMaTuueckux, HahTeHOBBIX M OPYTMX LUUKIMYECKUX CTPYKTYP, a TAKXKE napad®uHOBBIX LIETICH.
HoBBIM MOAXOIOM B OIpPEIeNEeHUH TPYIIIOBOTO YIIEBOAOPOAHOr0O COCTaBa fABISACTCS METOM XKUI-
KOCTHOW XpoMaTorpauu, npeiiaraeMblii pA10M pOCCHICKMX U 3apyOeXHbIX (HPUPM.

Bbi6op 1 06beM KOMILTEKCA HH3MKO-XUMUYECKHMX HCCIENIOBAHMHA KOHACHCATa ONPEACIACTCA
HOCTABICHHBIMH 3aMaUaMH IO MOACUYETY 3aI1acoB ra3a U KOHICHCaTa, IPOCKTUPOBAHUIO pa3paboTKHy,

06yCTpOICTBa, NIepepaboTKU U 110 KOHTPOJIO 3@ Pa3paboTKOM.

Ta6aunia 9.2 — CTaHAapTHBIA KOMIUIEKC PUINKO-XMMUUECKUX HCCIenoBaHUNA KOHAEH CATa

TTapameTpbl Meronsl onpeaeneHns
TOCT 2177, TOCT 11011, ASTM D 2892 [15]

dpakiMOHHbIN COCTaB

[MaoTHOCTH TIpH 20 °C

TOCT 3900

[Tokasarteb npeIoMiIeHUs

FOCT 18995.2

MO)'[eKy.HHpHaH Mmacca

MBH 12897202.05-02 [16],

MBH 12897202.03-99 [17]

Bsi3kocTh IFOCT 33

TemnepaTypa MOMYTHEHWS TOCT 5066

TeMmreparypa 3acThIBAHM TOCT 20287

TeMriepaTypa BCITBILLKY B 3aKPHITOM TUIJIE TOCT 6356

ConepxaHue, MaccoBast 1o, %:

- napaduHa TI'OCT 11851

- 0011Ieif cepHl I'OCT 19121

- BOJB TOCT 2477

- XJIOPHUCTBIX COJIe I'OCT 21534

- CMOJI CripaBo4yHO-MeTOIMYeCKoe nocobue [14]
- ac¢ajbTeHOB CrnipaBoyHO-MeTOnMYeCcKOe nocodue [14]

9.4.2 PacueT cocTaBa IUIaCTOBOTO Ta3a U KOHIEHCATa ra30BOro0 HECTAOUIBHOTO

[pu m3ydennu npo6 KI'H Ha pa3Beo4HOM 3Tare v B HaYaJIbHbLA NepUOL pa3paboTKH 1nocJie-
JI0BaTeIbHO TPUMEHSIOTCS POLIECCHI Jera3aliuy 1 1eOyTaH!3alMy KOHACHC aTa. B niepuon pa3pabOTK1
TpH 06JeryeHuH 106BIBAEMOr0 KOHIEHCATa, a TAKKE [PU M3Y4EHUH CUCTEM C KOHICHCATaMH ILIO0T-
HocTbio MeHee 0,70 r/cM3 MOXHO OTpaHUYUTBCS IPOLIECCOM Aera3alin npoo.

Huxe TIpMBeseH NOPSIOK pacyeTa CocTaBa [IaCTOBOIO Ta3a U MOTCHUMAILHOTO COAEPXKAHUA
KI'C utsi OMHOCTYNEHYATOM cernapaluy. MeTonuka pacyera CoCTaBa I1acToOBOrO ra3a v NMoTEHLIHK -
anpHoro cogepxanust KI'C s AByXCTyneHYaToM cenapalyy npuseicHa B 4acTu Il UncTpykuuu,

pasnen S.
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9.4.2.1 Pacyer cocTapa I1acTOBOrO rasa u KOHIICHCATa ra30BOro HECTAOMIIBHOTO ¢ 1e6yTaHU-

3aluein

[Tpo6s1 KI'H nogsepraioT neraszaiuu no CXeMe, MOKa3aHHOH Ha pucyHke 9.13.

1 — konreiinep ¢ KI'H; 2 — Tepmocrar; 3 — JIOBYIIKU; 4 — XUMUYECKUH CTAKaH; 5 — Jel ¢ COJIBIO;
6 — razoMeTp; 7 — paccoJ1; 8 — ypaBHUTE/bHAs CKJISIHKA; 9 — TPeXXON0BOW CTEKJIAHHBII KpaH;
10 — XxuMHUYeCKMit CTaKaH ¢ BOJOM

Pucynoxk 9.13 — Cxema ycraHoBKu s nerazaiu KTH

Konrteiinep 1 nomernaercs B tepmoctar 2. Mexuy KOHTEHHEPOM | U ra3oMeTpoM 6 noMelnaioTcs
CTEKJITHHBIE JIOBYIIKH 3, MOIPYXEHHBIE B OXJIaXIAIOLIYIO CMECh JIbAA C COJBIO 5 (Munyc 20 °C), ciy-
Kallne LA y1aBTNBaHUs XUIKUX YIJIEBOLOPOIOB, YHOCUMBIX Ta30M M3 KOHTEiHepa.

Hns pasrasupoatust npo6sl KI'H 0TKpBIBAIOT BeHTWID KOHTEeHHepa | 1 CO CKOPOCTHIO, HE Mpe-
BBHIILAIOIIEN 5 M3 /4, BBITYCKAIOT a3 B rasoMmeTp 6. B TepMocTate ciienyer nogaepxuBarh TeMrepa-
Typy nopsaka rutoc 20 °C. TIpu oTKpBITOM BeHTHIIE KOHTeliHepa | moce MpeKpalleHus BblACIEHUS
rasa U3 KOHTeliHepa TeMIiepatypa B 6aHe 10BoAMTCA 10 Mnoc 35 °C. Buiaensonieecs IOTIOJHUTETD-
HOC KOJIMIECTBO ra3a U3 KOHTEHepa noaaeTcs B rasomMeTp. [10ciie 3TOro BEHTUIb 3aKpPBIBAIOT.

Ilnist ynanenus ra3oBbIX YIJIEBONOPOAOB, PACTBOPEHHBIX B XHMIKOCTH, COOpAHHOI B 3MEeEeBH-
KOBBIX JIOBYLIKaX 3, TeMIIEpaTypy OXJTaXAalolei cMeCH MOCTENEeHHO MOBBILIAIOT 10 IUToC S °C.

KonneHcar U3 KoHTeltHepa CIMBaIOT BMECTE ¢ XKUAKAM IIPOAYKTOM M3 3MEEBUKOBBIX JIOBYILIEK
U TOABEPraloT AeOYTaHU3aUUK C MOMOLIBIO 1aGOPATOPHOI PeKTHHOUKALIMOHHOI KOJIOHKH, TOKa-
3aHHOH Ha pUCyHKe 9.14. Mexny peKTdDUKAIIMOHHON KOJOHKOM 3 U ra30Boii O1opeTKoil 5 mome-
LAKOTCs CTEKIISTHHBIC JIOBYLIKY 4, MOTPY>XEHHBIE B OXIAKIAIOLIYIO CMECh JTBAA C COJIBIO, CIyXalye i

YAaBJIWBAHUS XKUOKHUX YIJIEBOAOPOIOB, YHOCUMBEIX ra30M 3§0)51 I[CGYTaHI/Ii}aLII/II/I.
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J1ns 1e6yTaHu3aluuy KMAKUA TPOAYKT, HaxoASLIMIiCS B Konbe 1, momorpeBatoT KojaboHarpe-
BareieM 2. Harpes, peryiupyeMblii 1aG0opaTOpHbIM TPaHC(OPMATOPOM, BEIYT 10 MOJIHOTO npexpa-
[LI€H ST BbLAEJIEHHS Ta3a U3 KOJIOBI.

JleOyTaHM3UPOBaHHBIN KOHAEHCAT MEPEINBAIOT U3 KOJOB! B MEPHBIN LMIUHIAD. 3aMepsitoT
KOJIMYECTRO XXUIKOTO MPOIYKTA U OIPEEIAIOT €F0 IIOTHOCTh (nipu 20 °C). B pe3sy.bTate ucciaeao-
BAHMI MOJIYYAIOT CJAEAYIOLIME UCXONHbIE NAHHDIC 1A pacucTa conepXaHuii aTaHa, mpornada, OyraHoB
1 C{H 5, B MJ1aCTOBOM rase.

To pesy/braTam Aerasauun u Aeoyrannsalmn KI'H noay4aior HCXOAHBIC TAHHbIC 1T pacuera
coctapa riacrosoro raza u KI'H:

- 00beM KoHTeiiHepa V, B koTopsiii otobpad KI'H, cMm3;

- xonuuecTso sbineastonierocst KI'H ¢ (onpenessieTcsi Ha NpoMBICie), cm3 Ha 1 M3 raza
cenapauum,

- 06beM rasa a, BbizemBlIerocs npu aerasaunu KI'H, B o6beMe KOHTEHHEPA, JT;

- 06beM ra3za 0, BbIIEJMBIIETOCS NPH 1e0yTaHU3allMK ACTra3upOBaHHOTO KI'H, B 00BbeMe
KOHTEHHEpA, JI;

- 06beM aebyranusuposanHoro KI'H b B o6beMe KOHTEIHEDA, oM3;

- roTHocTh nebyrann3upoBaHHoro KI'H p 42ﬂ0K npu 20°C;

- MOJIEKYJIsSIpHYIO Maccy M, 1e6yTaHU3MPOBaHHOTO KI'H.

[Mpu pacuyere cocTaBa IMJaCTOBOTO Tasa NCXOLAT U3 1000 moesi raza cenapaldy, KOTOpbIE
3aHocAaT B Tabnuny 9.3 (crondeir 2, cTpoka «Bcero»).

KonuuecTso rasa, Bbiestonierocs npu aerasauny KI'H A, r/MoJb, BHIUUCIAIOT 110 dopmye

a-q
A=21,
% (9.3)

Koi1uecTBO ra3a, BbLIEISIONIErocs MNpyu Ae0yTaHW3alUK 1erasupoBaHHOTO KI'H B, r/monb,

BBIYMCASIOT 110 popMyJIe

6-q
b=—". 9.4
7 9.4
KonnuectBo ne6yranusuposatoro KI'H B, r/Mosib, BEIYUCIAIOT IO dopmysie
-b-p2 24,04
B q-0-Pygx _ (9.5)

VM,

JlauHpie, noayueHHbe no hopmynam (9.3), (9.4), 3aHOCAT B tabnuny 9.3, B crondusl 5, 8, 11

COOTBETCTBEHHO (CcTpoKa «Bcero»).
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KoMrioHeHTHBIE cocTaBbl ra3oB cenaparuu, Aerasauuu, 1edyTaHU3aUuK U 1e0yTaHU3UPOBAH-
Horo KI'H, onpenenentsie xpomatorpaduyeckum METOIOM, 3aHOCST B Tabnuuy 9.3, B cTonbue! 3, 6,

9, 12, 13 cOOTBETCTBEHHO.

Boma <=

e

T
!
NI INERBE]

w
prt !

—

— PIATP[ R
p—

JIATP|_ ~

1 — Konba ¢ 1era3supoBaHHBIM KOHIEHCATOM: 2 — KOJIOOHArpeBaTeJib;
3 — peKTH(hHKALMOHHAS KOJIOHKA; 4 — JIOBYILKA; 5 — ra3oBas O1opeTKa;
JIATP — na6oparopHblii TpaHcopMaTop

Pucynok 9.14 — JlaboparopHast peKTH(hHKALMOHHAS YCTAaHOBKA

MOJICKy.JlﬂprIC MAacChl CMEcei YIJICBOOOPOAHBIX U HEYITIEBOOAOPOIHLIX KOMITIOHEHTOB ra30B

cenapalmy, nerasauuu u 1edbyraHusaunu M, , r/Mojb, BHIYUCIAIOT [UTSL KAXI0H CMECH MO ¢opmyie

N
Zyi'Mi
_i=l

M _"“, ]
oM 100 (9.6)

rne  y; — MOJApHAasi KOHLEHTPAUMs i-TO KOMIIOHEHTa, MOJ. 101, %
M; — MonekynapHasi Macca i-ro KOMIOHEHTa B CMECH, I/MOJIb;

N — YHMCII0 KOMIIOHEHTOB.
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MOIICKYJ'IHPHI)IG Macchl cMecei yrJieBOOOPOIHBIX KOMIIOHEHTOB Ta30B cernapauuvu, nera3a-

uuu, nedyraHusaunn Me, ,, T/MOJb, BBIYUCIIAIOT 110 dopmyne

c

ZC Y- M,

i=f

Moy =6 9.7)
Ycn+

rae i — yIJeBOJOPOAHbIE KOMIIOHEHTbI, COAEPXKALlNE aTOMbI YIJIepoaa OT 72 10 1 +n'
MaccoBble KOHLIEHTPAallMd KOMIIOHEHTOB Ta3oB cenapauuu, Aerasalnn 1 neOGyTaHU3aLUuN
(Tabamua 9.3, cronbusl 4, 7, 10 COOTBETCTBEHHO), AJIs1 KOTOPBIX U3BECTHBI MOJIEKY/ISIPHBIE MACChI,

BBIYMCIISAIOT 110 HopMyJIe

X = A;i M, (9.8)

CcM

rie  Xx; — MaccoBas KOHLEHTPALMS i-r0 KOMITIOHEHTa, Macc. %.
MoJisipHBIe KOHLIEHTPAIIMK KOMITIOHEHTOB IOy TaHM3UPOBAHHOTO KIH (ta6iuua 9.3, cronbew 12),

st KOTOPBIX U3BECTHDBI MOJIeKyIIF{prIC MacCchl, BbIYUCJIAIOT IO (I)OpMyJIe
- 1
Yi=op My (9.9)

MonsipHble KoHLeHTpanusi KoMrnoHeHToB C,, (Vey +), MOJIEKY/lApHas Macca KOTODBIX

HEU3BECTHA, BBIYUC/IAIOT 10 CbOpMy.I]C

Ni
Yent =100-3 3, (9.10)
i=l
rae N' — qUC/I0 KOMIIOHEHTOB C U3BECTHON MOJISIPHOM KOHLIEHTpALIMEN.

MonexyasipHyio maccy M, , 1¢6yTaHU3UPOBAHHOTO KT'H Beuucisior no gopmylie

X
Mcyo ="M, 9.11)

nd+

KonuuecTBO MoJieii KOMITOHEHTOB BEIYUCIISIIOT MO (OopMyJIaM:
- rasa cenapauu (tabauua 9.3, cronbe 2)

I'Meen =¥, 105 9.12)
- ra3a gerazauuu (Tabauua 9.3, cronbel 5)
IMyer = Vi 73 (9.13)
- rasa ne6yTaHuzaumnu (Tabnuna 9.3, cronbel 8)

B
T 9.14
Mues = 17709 ©-19
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- nebyranusuposanHoro KI'H (taénuua 9.3, cronber 1 1)

B

FMHK:yi-m. 9.15)

KosnnyectBo r/Mob i-Xx KOMNoHeHTOB U B Liejom KITH (tabmnua 9.3, cronGeu 14, crpoka
«Bcero») BerancasioT no gopmysie

My =My + M+ T, . (9.16)

MouisipHble KOHIIeHTpaLuu KoMnoHeHToB KTH (tabmuua 9.3, cronben 15) BLIMUCHAIOT 110
dhopmyie

'™, 100

%= I'm

9.17)

HK
MaccoBbie konueHTpaunn koMnonentos KI'H (ta6auua 9.3, cronGen 16) BLIYUCISIOT MO

dopmyie

x =2 M 00 (9.18)

1 N1
Zyi - M;
i=1

Ko1yecTBo r/MoJIb i-X KOMITOHEHTOB U B LIEJIOM TUIACTOBOTO ra3a (tabauua 9.3, cronben 17,
cTpoka «Bcero») BHIYMCIISIIOT 110 popMyrie
My =M +TM,, . (9.19)

cen

MonsipHble KOHLEHTpaLlMM KOMITIOHEHTOB ILIACTOBOLO ra3a (Tabnmuua 9.3, cronGen 18)
BBIUMCIISIOT 1O hopMyJie

I, -100

Ni= I'm

(9.20)

nr

MaccoBble KOHIIEHTpa Y KOMIIOHEHTOB TIACTOBOTO ras3a (tabmmua 9.3, crosnbeu 19) Berunc-
JIFI0T 1O hopMyJie

x =M 0. (9.21)

1 N‘
Zyi -M;
i=]

IIpy1 U3BECTHBIX MONAPHBIX KOHUEHTPAUMAX ¥ MOJIEKYJISPHBIX MaccaX BCEX KOMITOHEHTOB
MornexyspHble Maccel KI'H 1 rutactoBoro rasa BelHC/IstioT 1o oopmyre (9.6).

MoutekynsipHbie Macchol M. KI'H 1 m1actoBoro rasza BEIYHUCISIOT 1O dopmyne (9.7).
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9.4.2.2 PacyeT cocTaBa MacToBOTO ra3a M KOHAEHCATA Fa30BOI0 HecTabuibHOrO 6e3 1edyTa-
HU3aUUH

[lo pesynbratam merazaumu KI'H monywaior mcxomnsie NaHHBIE 71 pacyeTa cocTaBa
miacroBoro raza u KI'H:

- 00beM KoHTelHepa V, B koTopslii oto6pan KI'H, cm3;

- KonmdectBo Boiiensouterocst KI'H g (onpenensiercst Ha mpomeiciie), cm3/1 M3 raza celapauuu;

- 00beM rasa a, BeLaensfomerocst npu aerasaunu KIH, B o6beme KOHTelHepa, JI;

- o0beM aerazuposaHHoro KI'H 6 B o6beMe KOHTeliHepa, cM°;

ILIOTHOCTb AerasuposaHoro KI'H p2) pu 20 °C;

MOJIEKYJIApHYI0 Maccy M neraszupoBanHoro KI'H.

[Ipu pacyere cocTaBa MIAaCTOBOTO rasa cieayer UCXOmUTh U3 1000 Moeii raza cenapaiuu.

Konunuectso rasa, Boiiensiomerocs npu gerasauuu KTH A, T/MOJIb, BBIYUCASIOT 10 hopMyie

a-q
A=21
% (9.22)

KonunuecTso nerasuposantoro KI'H B, r/Mostb, BHIYUCISIOT 110 dopMyne

q-b-p3°-24,04
VM

B (9.23)

IIpumep — Pacuem cocmaea naacmosozo 2asa c debymanuzauueii KTH.

Hcxoonvie dannvie daa pacuema cocmasa naacmoeozo 2aza:

q—375em’/m? — KI'D KTH npu ycaosuax ombopa npo6;

V— 89 cm’? — o6vem Konmeiinepa, 6 komopuui omobpan KI'H;

a — 6,01 0m° — o6sem 2aza, evideausmezocs us KI'H npu dezasauuu;

6 — 2,36 oM — o6sem 2aza, evideausuezocs us de2asuposannozo Kondencama npu debymanuzayuu;

b — 62 cm® — obvem wcudxux y21e6000podoe 6 obveme Konmeiinepa (OeGymanusuposannsiii Kow-
dencam);

M;, — 110 — moaexyanpuas macca deGymanusuposannozo KoHdencama;

P 453 — 0,7296 2/cm’ — naomuocme debymarnuzupoeannozo kondencama.

Koaunecmeo moaeii 2aza, svideanromezoca npu decazayuu KI'H, soruucasiom no dopmyae (9.3)

_6,01-375
Y

Y = 25,323;

Koautecmeo moaeil 2asa, 6vldeasiowecocs npu debymanuzayuu Oezasuposannozo kondencama,
sbinucaarom no popmyae (9.4)

2,36-375
89

B =9,944;
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KoAuMecneo moaeli 0ebymanu3upoeanto20 KOHOeHcama biMucAA0m no dopmyae (9.5):

375-62-0,7296 - 24,04
89-110

B= =41,654.

Hoaywennsie dannvie 3anocam ¢ mabauuy 9.3, 6 cmoabust 5, 8, 11 coomeemcmeenno (cmpoxa
«Bcezo»).

Komnonenmusie cocmagbi 2a308 cenapayui, dezasayuu, OeGymanusayuu u 0e6ymanu3uposanozo
Kondencama, onpedeieHHble MEMOOOM 2a30HCUOKOCMHOU xpomamozpaguu, 3anocam ¢ mabauuy 9.3,
6 cmoabuybt 3, 6, 9, 12 coomeéemcmeenno.

Hcxods u3 o6uezo wucia Moseii 24306 cenapayuu, dezasauuu, 0e6ymanu3ayuu u deflymanu3supo-
GAHN020 KOHOEHCAMA ONPeeAsion HUcA0 MOAel 0MOeAbHbIX KOMNOHEHMO8 no gopmyaam (9.12)—(9.15)
u 3anocam @ cmoabust 2, 5, 8, 11 coomeemcmeenno.

Moaexyaspuoie Maccbl cmeceii y2aee000poOHbIX U HEy21e6000pOOHbLX KOMNOHERINO6 2a306 cena-
pauuu, dezasauuu, 0eGYMaHu3auuY npu U3GECNHOM MOAAPHOM cOCMage 8bIMUCAAIOM 045 Kaxc0020 2asa
no opmyae (9.6) u 3anocam 6 cmpoxy «M,,» (epaghot 3, 6, 9).

Mouaexyaapubte maccot cmeceii y21€6000poOHbIX KOMNOHEHMOE 24306 cenapayuu, dezazauuu, oedy-
MaHU3AUUN NPU U3EECHIHOM MOAAPHOM COCIMAGE ELIMUCAAIOM 045 Kaxcdozo 2asa no gpopmyae (9.7) u 3ano-
csam 6 cmpoku «Mpss Moy, 5 Mg > (epaghot 3, 6, 9).

Maccoebie KoHIEHMPARUY KOMNOHERMOE 24308 Cenapayuu, dezasayuu u defymanusayuu, 044 Ko-
MOpbIX U36eCMHbL MOAEKYAAPHBIC MACCHL, 6bIMUCAAIOM NO Gopmyae (9.8) u 3anocam é cmoabust 4, 7, 10
COOMEemcmeenHo.

MoaspHble KOHUEHMPAUUU KOMNOHEHMO8 0e6ymanusuposantozo Kondencama, 0.5 KOMOPbIX U3-
6ecmHbL MOAEKYAAPHbIE MACCHL, 8biHucaiom no gopmyae (9.9) u sanocam 6 cmoabey 12.

Moaspuyro xonyenmpayuio C,H,, | , MoseKyiapras macca Komopozo Heuseecnua, 6bIHUCIAIOM
no gpopmyae (9.10).

Moaexyaspuyto maccy 6 de6ymaHusupoeannom Koxnderncame yanegodopodos C,,H,, .  eviucaniom
no gpopmyae (9.11)

MC10+=§—.-:’§5—'110=177'

Jlan onpedeaenus cocmaséa KI'H cymmupyrom no KoMnoHeRmam “ucao, 2/Moab, 2a306 cenapa-
uuu, dezazayuu, debymanusanuu u 0eGymanu3upo6antozo Kondencama no dopmyae (9.16) u 3anocam
6 cmoabey 14.

Moaspnuvie xonyenmpayuu komnonenmoe KI'H evrvucasaiom no dopmyae (9.17) u 3anocam 6

cmoabey 15.
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Maccosvie konyenmpauuu xomnonenmos KI'H evivucasiom no dopmyae (9.18) u 3anocam
6 cmoabey 16.

Koauuecmeo, 2/moab, komnonenmos u 6 yeaom naacmosozo 2aza evuucisrom no gpopmyae (9.19)
u 3anocam 6 cmoabey 17:

Moaspuvie xonyenmpayuu xomnonenmos naacmosozo 2aza esiwucasiom no dopmyae (9.20) u
3anocam ¢ cmoabey 18.

Maccosbie konyenmpauuu xomnonenmoe naacmosozo 2aza eviuucasiom no dopmyae (9.21) u
3anocam é cmoabey 19.

Moaexyanpuvie maccot KTH u naacmosozo 2aza evtuucasiom no opmyae (9.6), daa yeaesodopo-
006 C,H,,, ucnoavsylom snasenue MoaeKyaaprow maccol smux ya1e6000p0doe 6 deGymarnusuposanrom
KoHdencame.

Moaexyaapuote maccot C,+ KTH u naacmogozo 2asza eviuucasiom no dopmyae (9.7).

9.5 Onpenenenne NOTEHUMATILHOIO CONEPKAHUS KOHAEHCATA FM30BOT0 CTAGAILHOIO 1 JApyrux
KOMIIOHEHTOB ILIACTOBOIO ra3a
[ToTeHUMaTBHOE coepXXaHKe YIIEBOTOPOLOB CsH . Ha 1 M3 rasa cemapaunu ¢ neGyranu-

3auuent 17

e r/M3, BBIYHCIISIOT NO dopmyie

, (9.24)

M,
I, :%.(0,03.21.[,1 +0,03-6-L2 +b-p£0 ._Li)_,.lo.u

100 24,04
rae Ly, L,, Ly, L, — conepxaHue yrjieBogoponOB CsH |, B rase nerasauuu, ne6yraHu3annu,
cenapauuu U B gebyranusuposaniom KI'H, mon. nons, %;

M., — MonekynspHas Macca yIieBoLOpOLOB CsH,,,, B rase cenapauum.

[lepecueT MoOTeHUMATBHOTO COAEPXaHMS YIIEBOLOPOIOB CsH,, Ha l M3 IJ1acTOBOrO
1 «CyXOTO» ra3oB OCYIUECTBISIIOT Yepe3 MOISIPHBIE COOTHOLICHUS Ta30B:

- MOJISIPHYIO I0/TI0 ra3a cenapaluy B ILIACTOBOM rase ONpeneisioT no hbopMysie

MMeen . (9.25)
I'm

1

Mvurc =

- MOJIAPHYIO IOJIIO «CYXOTO» Ia3a B IJIACTOBOM OTPENENSIOT 1o hopMyie

Copr
1- Z Y
i=C
= ) 9.26
M, 100 (9.26)
-~ MOJIADHOE COOTHOILICHHE ra3a Cerapaluu U «CyXoro» ra3a BBIYUCISIOT 110 popMyJie
I'm
M]I = . (9.27)

My, My

12+8
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[MoTeHHMATBHOE COMEPKAHUE YIJIEBONOPONOB C5H12 + HA [JIACTOBLIM ras onpenensdior Io
dopMyiie
My, =T-M . (9.28)
[MoTeHIMaIbHOE CoaepKaHWE YIJICBOAOPONOB C5H12 +pHA «CyXOii» ra3 onpeessiioT 1o popmyie

I_II'U'I
=M (9.29)

IMoTeHUMATBHbIE CONEPXaHUEe OYTaHOB, MPONAaHa U ITaHa ONMpele/dloT NyTeEM YMHOXCHUA

IT

MOJISIPHOTO MPOLIEHTHOTO COAEPXKAHUsS KaXIOro KOMIIOHEHTA B IJIaCTOBOM Id3C Ha K03hdULHUEHTHI
12,5 s aTana; 18,3 wis npornana u 24,2 11 6yraHoB; CCpoBOIOPO/A, Tejinsl, IBYOKMCH YIIIEpOa, asora—
COOTBETCTBEHHO Ha KoadduumenTs 14,3; 1,66; 18,3; 11,7; ra30Boit Cephbl — YMHOXEHHCM IIPOLICHTHOTO
conepxaHus ceposogopona Ha 0,9.
TNoteHiMatbHoe conepxanue yriesogoponos CsH ,, Ha l M3 raza cemapauuy, Il , r/M?3, 6e3
Ne0yTaHU3aIMK BIYUCIAIOT 110 (hopMysie
I, :%-(o,oaa-q +b-p2 -i}qo-—m—
’ (9.30)
riae L,, L,, Ls;, — conepxaHue yrjieBO10POIOB C;H,,,, B rasax jerasalmu, cenapaluuu B aera-
suposannoM KI'H, mon. nons, %;

M, . — MOTEKyApHas Macca yIJIeBO10pOI0B C;H,,,, B rase cenapaunH.

IIpumep — Pacuem nomenyuaibro20 co0epiHanus KOMNOHEHMOos nAacmoeol 2a30K0H0eHCamHou
cmecu.
Ilomenyuansroe codepcarue y21e6000podos C;H,, ., na 1 M eaza cenapauuu evrucasiom no gop-

myae (9.24)

n =206 2/m>.

cen

= %-(0,03-6,01-2,56+0,03-2,36-12,43+62-0,7296- 99’2]+10‘0’35'75’36

100 24,04

Moaspuyro doaro 2aza cenapayuu 6 RAACNOBOM 2a3€ 6bIMUCAAIOM NO dopmyae (9.25)

1000

MAec = 10769

=0,9286.

Moaapryio o410 «cyxo020» 2a3a 6 nAACMOBOM 2a3e §bIMUCAAIOM NO dopmyae (9.26)

4’304 =0,9566.

Mﬂcyx =1-

Moasiproe coomnowenue 2a3a cenapayuu u «cyxo20» 2a3a bMUCAAOM no dopmyae (9.27)
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_ 1000
1076,9 46,706

M =0,9707.

Ilomenyuaavnoe codepacanue y2neeodopodos C sH 5., Ha naacmoenuii 2a3 esrucanrom no gop-
Mmyqe (9.28)
I, = 206-0,9286 = 191 o/m

Tomenyuaasnoe codepxcanue y2neeo0opodoe C sH 15, Ha «cyxold» eaz evrqucasiiom no popmyne (9.29)

191

O, =—2"_ =200 /m>.
o =) 9566 o/m

Tlomenyuanshsie codepycanus smana, nponana, Gymaros evi4uUCAAIONM MymeM YMHONCEHUA MOAAD-
HO20 NpOUEHMHO020 CO0ePHCanUs Kaxc0o20 KOMNOHEHMA 8 NAACHIO60M 2a3e Ha Ko3(duuuenmvr — 12,5;

18,3; 24,2 coomeemcmeenno, dgyoxucu yeaepooa, asoma na kod¢ppuyuenmot — 18,3; 11,7 coomeemcmeenno:

ey =4,91-12,5=61,4 o/m’;

e g =2,48-18,3=45,4 o/’ ;

1

Micy =0,76-24,2=18,4 2/m’;

11

n

c,i, =0,96-24,2=23,2 o/m’ ;
Hgo, =0,09-18,3=1,6 o/m’;

My =0,94-11,7 =11,0 o/n’.

I1epesod codepxcanusn evtuenepenucaennvix komnonenmos na 1.m> «cyxozo0» zaza ocywecmeasiom

OeaeHuem NoAyMeHHbIX 3HAHEHUI HA MOAAPHYIO 00110 «CYX020» 2a3d 8 NAACMOGOM:

aox _ 61,4

3
CH, = m =64,2 2¢/m” umak daaee.

9.6 JIaGopaTopHbie TepMOIMHAMHYECKHE MCCJICAOBAHNS rA30KOHIEHCATHBIX CHCTEM

JlaboparopHble TepMOIMHAMUYECKNE UCCIIEN0BAHHS, IPOBOIMMBbIE Ha YCTAHOBKAX (a3oBBIX
PaBHOBECHIA, BBITOIHAIOTCSA METOAAMH KOHTAKTHOM 1 1n(pdePEeHLIMATbHOM KOHASHCAIIMH U BKJIIO-
JaloT OMnpene/ieHME AaBJjleHUsl Hayaja KOHACHCALWU, NaBJIEHUs MaKCMMalibHOM KOHAEHCALUHU,
JVMHAMUKH TUTACTOBBIX ITOTEPh KOHJEHCATA IIPY CHUXXEHU U ILTACTOBOTO JAaBJjeHUsI M KoadduureHTa

U3BJICHCHHW KOHACHCATa U3 HEIPp.

145



P Tasnpom 086-2010

KoadhbULMEHT U3BIeYeHUs KOHIEHCaTa U3 Hellp ONpeIeNseTcs B Havyase paspaboTKu MecTo-
POXIEHMS TIO PeKOMOGMHMPOBAHHBIM MPOGaM Ha YCTAaHOBKaX (pa3oBbIX PaBHOBECUH Pa3HBIX KOH-
CTPYKLIMiA, HO €IMHOTO IPMHIMIA JEHCTBUSL. YCTAHOBKHU COCTOSIT U3 TCPMOCTATUPYEMOM KaMEpbI pas-
JIMYHBIX 06BEMOB, PACCYMTAHHOM Ha pa3Hoe pabouee IDaBJeHUE; MOPIIHEBOro KOHTEHHEPa,
MO3BOJISIIOLIETO 3arpyXaTh B ycTaHoBKY PVT ras us 6autona; Hacoca 1Sl epeKaqYMBaHMsA TH3TUJICH-
TJIMKOJIST, U3MEPUTENLHOTO Ipecca sl 3aTpy3KM KOHIEHCaTa B KaMepy; TEpMOCTaTa ¥ ra3oBOro CYeT-
yuka. KamMepa 060pyn0BaHa CMOTPOBBIM OKHOM, YCTPONCTBOM 3aM€ePa YPOBHS XHIKOCTH, MELIATKOH
1 KOHTPOJbHO-U3MEPUTETBHBIMU MPUOOPaMU LTS ONPEAEICHHsSI IaBJICHUS M TEMIIEPATYPBI.

B kaMepe nepeMeiieHeM MOPLLIHSA 3aJal0TCs pa3TMYHbIC BEIMYMHBI AaBJICHUS.

MounenupoBaHue pa3pabOTKU MECTOPOXIEHUS Ha PEXUME UCTOILICHHUS] BBIMOIHAETCS MyTeM
aubdepeHINATLHOM KOHIEHCALIMU TUIACTOBO! CMECH JI0 KOHIIA pa3paboTKu.

B ciydyae pa3paboTKM, B IEPBYIO Ouepelb HeTIHON 3aexu, Ko3(hGbULNEHT U3BICYCHUS
KOHAEHCATa U3 Help ONpeacisieTCs B MPolecce KOHTAKTHOM KOHACHCAUMK MJIAaCTOBOTO rasa 1o
BeIMUMHBI IABJIEHUs, TIPU KOTOPOM HauyHeTCs pa3paboTKa ra3oKOHAeHCcaTHOH 3anexu. [1pu namb-
HeJIIeM CHIDKEHUU JaBIeHUS TIPOAOJIKAIOT OMbIT MeTonoM A depeHUHaTbHON KOHAEHCALIUU.

B ciyyae oIHOBpeMEHHOMN pa3pabOTKU HedTSIHOM M ra30KOHACHCATHO! 3anexel k03¢ Pu-
UMEHT U3BJIeYeHNST KOHIEHCATa U3 HEpP OTIpeesisgeTcs, KakK U B cyyae pa3pabOTKM ra30KOHAEeHcaT-
HOTO I11acTa, MeToaoM TMphepeHIMATEHON KOHACHCALINH.

KoahduilneHT nsBnedeHus KoHaencara npu conepxxanuu CsH 5, Menee 25 /M3 onpenensioT
rpauyecku (pucyHok 9.15) 1o COOTHOLIEHHIO KOMITOHEHTOB ILIaCTOBOrO rasa; npu 0oJibIIEM
colepXaHUU — FKCTIEPUMEHTAIbHBIM METOIOM.

Oto6paHHBIE U3 cenapaTopa npo6si rasa 1 KI'H pekoMOMHUPYIOT B ycTaHOBKE (ha30BbIX paB-
HoBecuii B cootBetcTBiU ¢ KI'® B cM3 /M3 raza cemapauuu. [ocsie BakyyMIpoBaHUsl (10 OCTaTOYHOTO
NaBJeHUsl 2—3 MM PT. CT.) KaMepy 3aroHsII0T Npo0oii raza U 3aMepsAIOT aBJIeHUE, TEMIIEpATypy H
TIOJTIOXEHHE TIOPILHA M0 MIKaJle ITOKa. MakcHMalbHO BO3MOXHBIM O0BEM KaMepbl 3allOIHAETCH
razoM 1o gasieHus 30 % — 50 % oT BeJIMUMHBI TU1aCTOBOTO NABJICHUSI.

OGBeM 3arpyXEHHOTO ra3a MPU CTAHAAPTHBIX YCTIOBUSIX ONPEAEIAETCS 1o hopMyJie:

(PK +0,1013)-VK -293

v, = ,
' 0,10132-T, ©-31)

rae V. — 00beM 3arpyXXeHHOIO B KaMepy rasa, am3;
P _— napieHue 3arpy3Kdu, MIla;
V, — 06beM KaMepbl, 3aHAThI ra3oM, aMm3;
7 — K03(pPHUUMEHT CBEPXCXKUMAEMOCTH ra3a IpH JaBJIEeHNU 1 TeMIIepaType 3arpy3Ku;

T — TemmepaTtypa KamMepbl, K.
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O6bem 3arpysku KT'H ompenensierca no dbopmyie

y Ve KI®

1000 (9.32)

MetonoM koHTakTHOIT KOHAEHC AU OMNPEICTIAIOT BEJIMYUHY JABICHUS HAaYayla KOHICHCALIUH.
B ycranoBKke da3oBbix paBHOBeCHiT CO31a€TCS NaB/ICHYE BHIILE acroBoro Ha 3—5 MITa. IMostamHo cHu-
Kast NaBJICHUE B HEW, C BbIAEPXKKOM Ha KaXIOM sTare 15—20 MUH, HabJIIO[al0T 3a ypOBHEM paszea cas.

ITosiBNeHKMEe B CMOTPOBOM CTeKJIE KaMepbl TYMaHa WJIW IUIEHKHU XUIKOCTH YKa3biBaeT Ha
AOCTUXCHHUE NaBJICHUA Ha4Yana KOHIEHCAui. MHOTOKpaTHOe MOBTOPEHHE 3TOTO OMbITA MO3BO-
JIACT ONpele/IUTh NaBJIeHUE Havyajla KOHIEHCALUMU C TOYHOCTBIO 110 0,1-0,2 MIla. Ecniu XuokocTs
HC paCTBOPUIACh MOJHOCTBIO, TPOBOAAT HOBYIO 3aTPY3KY C MCTIONb30BAHUEM NpOOKI KOHAEHCATA U3
Apyroro KoHTelHepa (xybaukara). B ombite no nuddepenunanpbHoi KOHAEHCAlUUU OO0 JaBJIEHUS
MaKCHMMaJIbHOH KOHICHCALIMHM TIACTOBYIO CMECh He TIEPEMEILHBAIOT. Iocnenyromue 3Tansr cHUXe-
HUS NaBJICHUS BBITIONHAIOT HebonbluuMu crynedsamu (1,0—1,5 MITa), a 3aTeM 3Tanbl cCHUXEHUS
AQBJICHMS yCTaHABIMBAIOT U3 PacyeTa MOyYeHUsT ISITU-LECTH 3aMEPOB UL COCTABICHHS KPHUBOI I1a-
CTOBBIX MOTEPb KOHAEHCATA. TeMII BhiNycKa raza npu auddepeHIaIbHOM KOH/IEHCALIUN PEKOMEH-

AyeTcst NOANEpXKUBaTh Ha ypoBHe 0,5—1 MITa/y.

100

90 ]

o 1
70 /
50 /
wl ]

Wl /
ol

Koapduument uzsneyeHus: koHzeHcara us Henp, %

0 2 4 6 8 10 12 14
(C+Cy+C/Csy,

PucyHok 9.15 — 3aBucumocts ko3 duLeHTa H3BICUSHNUS KOHJIEHCAaTa OT OTHOLWIEHUS
(C2+C3+C4)/C5H 12+ IPY Pa3pabOTKe ra30KOHAEHCATHBIX 3aJIeXeil Ha UCTOLIIECHHE
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1o OKOHYABUU KAXAOTO 3TAra CHYUKCHWS NaBJICHUA ra3oKoHIeHCcaTHasa CMECh BBIAEPXHUBA~
€TCS B TCUCHUE 15—20 MUH, 110CJjie 4eTO MPOBOAUTCS 3aMEP KOHJIeHCaTa B KaMeEpe. KoanyecTBO KOH-

JeHcara, cM3/M3, onpenensiercst o opmylie

A =7 (9.33)

S

rae V — 006BEM YIJIEBOAOPOIOB, MepeIieJIINX B XUAKYIO dazy, cM?;
V. — 06beM rasa, 3arpy’eHHOTO B KaMepy, M3,
[Tpu aTMOC(EPHOM IaBIECHUH U IUIACTOBOM TEMIIEPATYPE 3aMEPACTCA 00BbEM BBINABIIETO KOH-
JAeHcara, 3aTeM KOHIEHCAT CJIMBACTCs B JIOBYLIKY W MPYU 20 °C 3amepsieTcsi €ro 00bEM U TUIOTHOCTb.
KoadpdulMeHT U3BIeYeHusT KOHAeH caTa KMK npu crannaptiom gasieHuu 0,1013 MIla

Onpeensior no gopmyne

KUK = 50-;—1‘1}—"’—*, (9.34)
rc
rne  [1_ — HayanbHOE MOTEHLUMATLHOC CONCPXKAHNE yrneBonoponos CsH,,, . B TUTaCTOBOM rase,
B pacueTe Ha ras cernapaluu, T/M3;

p,, — IUIOTHOCTb KUIKOH (a3bl, HAKOMUBLIEHCS B YCTAHOBKE BBICOKOIO NaBJICHHA, r/cms.

JInst w3ydeHus naactoBbix oTepb KI'C BBITONHAETCA CICLMaTbHAA CEPUA OTIBITOB MO IUd-
(epeHINATbHON KOHAEHCALUMH (Z10 TSI TH-IUECTH 3arpy30K). Jle1aloT HECKOJIBKO 3aMEePOB BBHIMABILIETO
B kamepe KI'H. Buinyck rasa npekpaniaeTcs Npy 3alaHHOM TEKYLIEM TLIaCTOBOM JaBJIeHUH. DTU 1aB-
JIeHUSI BBIOMPAIOT pABHOMEPHO MEXIY 3HAYCHUSIMU P 10,1013 MTITa. Mocse npekpalleHUs BLIMYCKa
ra3a KOHIEHCAT NIEPEBOLIT B JTOBYLIKY, OTIPEJEsAI0T €ro 00beM 1 INTOTHOCT. TnacToBbie TOTEPH KOH-
JeHcata B cM3/M3 1 /M3 pecTaBIsioT B BUE TabIUL 1 rpacdudecku (PUCYHOK 9.16).

[Ipy npoBeneHWH TeKYIIMX ra30KOHACHCATHBIX MCCICA0BaHHUAX N0 MEPe HEOOXOIUMOCTH

BBITIOJIHSIOT OIBITHI 1O PACTBOPUMOCTH KOHIEHCaTa MeTOOOM KOHTaKTHOM KOHASHCALUM IIPU TEKY-

{LIeM TLTaCTOBOM JaBJIeHUM B 3a/iexXu (PUCYHOK 9.17).
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10 YerpoiicTBa H KOMILIEKChI /1JIsi HCCJIe]OBAHMS CKBAXKHMH

Jljist IpoBEfieH!s] TIPOMBICIOBBIX MCCIEOBAHMI ra30BbIX M Ta30KOHIEHCATHBIX CKBaXWH
VICCIEI0BaTEIbCKUE GpUrabl JOMKHBI OBITh 0GecredeH bl IpUbopaMu 1 anrnaparypoii, 060pyI0oBaHUEM
¥ TIPUCTIOCOOIEHUSMU, HEOOXOIMMBIMH JULSI KOHTPOJIA apaMeTpoB paboThl CKBAXUHBI, TPOBEACHUS
TIyOMHHBIX 3aMEPOB, 0TOOPa NMPOO MIACTOBBIX dmounnos.

M3Meperusl B TIPOLIECCE POBEICHUS UCCIENOBAHMI CKBAXHH J0JDKHBI POBOIUTLCH U3ME=
pUTEIbHBIMU MPUOOPAMHU, aTTECTOBAHHBIMU KaK CPEICTBA U3MEPCHHS M BHCCCHHBIMU B TocynapcT-
BEHHbII pEeCTp CPEACTB M3MEPEHUI. DTO NPEINOaraet, YTo MaHOMETPbL, TePMOMETPBI LTS [JIyOUH-
HBIX Y YCTbEBLIX M3MEPEHUH, pacxoIoMepbl ra3a U XKHAKOCTH NOJKHBI OBITh METPOJOTUUYECKH
obecrieyeHbl, TO €CTb IPOATH MOBEPKY ¥ KATHOPOBKY B METPOTOTMYECKUX LIEHTPAX, aTTCCTOBAHHBIX
perHoHANBHBIMU cyx0amn PenepanbHOTO areHTCTBA M0 TEXHUYECKOMY PEryIMpoBaHuio ! METpO-
sioruu Poccum.

Hpumeqa}me — B Fa3OHp0MbICJ'IOBOI7[ MpakKTUKE 10 CHUX Mop HUMEIOT OTpaHUYECHHOC XOXIOEHUC
BHECUCTEMHbBIE €IUHULBI HU3MEPEHMSI (1)1/13HKO—X]/IMI/I‘JCCKI/IX BEJIUYHH. B TIPUIOXKECHUH b HacToAlMX
pCKOMCHﬂalII/If[ NPUBCICHDI TaOTULIBE fiepecycTa MEXIy eIUHuIaAMU CUCTEMBI CUn Pa3TMYHBIX IPYTHX CUCTEM.

10.1 ITpuGopsl 4 annapaTypa Jisi U3MEPEHUs ABJICHUA H TEMIIEPATYPbI

10.1.1 MaHOMETpPbI ¥ TEPMOMETPHI, IPUMEHAEMBIC TIPH HA3EMHbIX UCCIICIOBAHNAX

[Ipu npoBeneHNH ra30TMAPOAMHAMUYECKIX M Fa30KOHACHCATHbIX HCCIeJOBAaHUHN 3aMepPSIIOT
JABJEHUS Ha YCTbe CKBAXWHBI M HA MCCIIEI0BATENILCKOM 000PYA0OBAHHN (cenapatope, AUKT, emxo-
ctir). TIpuGOpHI Mist N3MEPEHUs N30LITOYHOrO AABICHUS HAa3bIBAOTCSI MAHOMETPAMU. Hx pazHoBUA-
HOCTH, C/IYXalye st M3MEPEHHsT TTOJHOTO (aBCOMIOTHOTO) ABIEHMA, HA3bIBAIOTCS MAHOMETPaMH
AGCOMIOTHOrO NABJIEHUS, [UTSl M3MEPEHM NABJICHWS HIDKE aTMOCGHEPHOTO (Bakyyma) — BaKyyMMeT-
paMH, U151l U3OBITOYHOTO IABICHUS U BAKYyyMa — MAHOBaKYYMMETPaMH, [Tst U3MEPEHHMA PASHOCTH 11aB-
neHuit (nepenana) — nuddepeHIMATbHBIMU MAaHOMETPAMHK, WIN IudpMaHOMETPAMH.

1o NpUHLMTY JEiACTBHIs IPUOOPHI ISt U3MEPEHHUSI JABJICHUS 1 PasPSKEHUS MOAPASAEIAIOTCA
Ha /eIy IOLLHE BHABL: XUIKOCTHBIE — TaBJIEHNE WX PAa3pexXeHHe B KOTOPBIX yPaBHOBELIMBACTCSA MAC-
COIl €TOJ10a XMAKOCTH; [TOPLIHEBbIE — IABIEHUE B KOTOPBIX 3a1aeTCsl CHIOH (rpy3oM), necTByOLIEH Ha
TOPILEHD ONMPENENEHHOTO CEUEHMsI; MPYXNUHHbIE — JABIEHUE YPaBHOBEINMBACTCA CHJION ymipyToi
febopMaliy UyBCTBUTEIBHOTO 3/EMEHTa (MEMOpaHBI, Tpy64aTOil IPYKUHBI, CIIb(OHA M MONOOHBIX
YCTPOIACTB); KOMOMHMPOBAHHEIE PUOOPBI, B KOTOPLIX NIPUMEHCH CMEILIAHHBIA MPUHLMIT IeHCTBUA,
3NEKTPHUYECKUE — OCHOBaHbI Ha M3MEPEHUH 3EKTPHIECKHX CBOHCTB WK 1peo6pa3oBaHUN BO3IENCTBUS
JaBJIEHUs] B AEKTPUYECKHIA TapaMeTp MPY MMOMOLIM COOTBETCTBYIOILMX 1aTIMKOB.

Mo Ha3HAYEHMIO TIPHGOPHI Pa3e/AOTCa Ha paboune (WM TEXHUYECKUE), KOHTPOJIbHbBIE 1

o6pa3uoBbie. MaHoMeTpsl TexHuyeckue (MT) HMEIOT OTPeIHOCTE OT 1 % 1o 6 % oT MAaKCUMAJILHOIO
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nokasanus Kanbl. OHK paboTaloT B YCIOBUSIX BUOpALIMi NPpH TEMIIEPATYpaX OKPYXAIOIIEH CPelbl OT
MuHyc 50 °C mo nmoc 60 °C. MaHoMeTpb KOHTpoJbHble (MK) npenHasHavensl mis [IPOBEPKHU
MCHPABHOCTH ACHCTBUSI TEXHUYECKUX MAHOMETPOB.

Manomerpsr o6pasuossie (MO) cryxar wis MTPOBEPKU APYTUX MAaHOMETPOB. MaHOMETpEI MEM-
6paHHble (MM) NpUMEHAIOT NP M3MepeHNU AaBIeHHIA rasa, COACPXKAIIEro arpecCUBHbIE NIPUMECH.
B KauecTBe YyBCTBUTEILHOTO 3/IEMEHTA B HUX MCHOMB3YETCS YyBCTBUTEIbHASA TIACTHHA — MeMOpaHa,
KOTOpast OXHOBPEMEHHO BBINONHACT GYHKUMIO pasieuresis. B HacTosiee BpeMst B OCHOBHOM NIpU Mpo-
BEACHUH UCCIIEN0BAHUIA Fa30BbIX U Fa30KOHIEHCATHBIX CKBAXUH LTSI KOHTPOJIA 3a IaBJIEHUEM UCIIO/b-
SYIOTCA IIPYXXKHHHBIE MaHOMeTPHI ThIa MO (pucyHok 10.1), UyBCTBUTEILHBIM 3/IEMEHTOM KOTOPBIX CJTy-
XWT NpYXuHa. [1py yBeTMYeHUH AaBeHHA OHA PacTIPAMIISIETCS 1 4EpE3 PhIYAXKHYIO CUCTEMY U 3yOUaThlii

CEKTOP IIOBOPAYHBAET CTPE/IKY MAHOMETPA Ha COOTBETCTBYIOLLIMIA YTOJL.

1 — pe3bba ycraHoBOYHast; 2 — TAAra; 3 — 3yGuaThiit CeKTOp; 4 — cTpesiKa; 5 — npyxXuHa

Pucynok 10.1 — Cxema npyXuHHOro MaHOMeTpa

OTcyeT Npon3BOAUTCS MO LIKANE, MPALyUPOBAHHOM B NEICHHUSIX. MaHoMeTphl BhIIycKaloTCs
no TV 25-05-1664-74. Illkana npu6opos: 250 YCJIOBHBIX €IUHHUL — AJIs1 Kjacca To4HocTu 0,4;
400 ycIOBHBIX XMHMLL — 1T KiaccoB TouHocTH 0,15 1 0,25. LleHa nenenus wkansl | — ycioBHas eay-
Hu1a. Macca MaHOMeTpoB He 6ostee 1,8 KT — 1 KJ1acca TOYHOCTH 0,4 1 5,5 Kr — w1 KJ1aCCOB TOU-
HoctH 0,15 1 0,25 (tabnuua 10.1).

IIpu ycTaHOBKe 06pa3suoBbIX MAHOMETPOB B MECTaX M3MEPEHUM, IPUCOETUHUTEIbHBIN IITY-
HEp JOJIKEH ObITh HAMTPABJIEH NEPHEHANKYJISIPHO K [TOTOKY ra3a B TPYOONIPOBOIE U HE 3aXOOUTh 3a TIpe-

JeJibl BHYTPEHHEH CTEHKH Tpy6onpoBoa.
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Ta6nauua 10.1 — PasHoBUAHOCTH OOPA3LIOBbIX MAHOMETPOB THIIA MO

Moaenb Bepxuunit Elp eaed Kaacc Macca, kr | Auametp, MM | Touuna, Mm Bricota, MM
u3aMepenuit, MIla | TouHOCTH
0,1;0,16;
- 0.25. 0.4, 60 60 205
200 061162546 f 1.8 !
11203 10; 16: 25; 40; 60
0,1;0,16; 0,25;
1227 0,4;0,6; 1,0; 0,15;0,25 5,5 250 100 310
1,6;2,5
4: 6; 10; 16; 25;
1226 40; 60

Bcs M3MepHTeTbHAs JTMHAs JODKHA ObITh repMeTHiHA. MecTO yCTaHOBKM MAHOMETPOB JIOJTXKHO
060pPYLOBATHCA TPEXXOAOBBIM KPAHOM, HEOOXOMMMBIM /11 OTKIIOUCHNA MAHOMETPA OT U3MEPHUTEND-
HO# JIMHWH, a TAKKE BBIMYCKA ra3a U3-1mojl MaHOMETpa Mepel IEMOHTAXKEM.

[MpucoenuHeHe 06pa3LIOBbIX MAHOMETPOB K MECTaM U3MEPEHMIT JOMYCKAETCs OHUM U3 Clle-
AVIOLKMX CMIOCOGOB: HEMOCPEACTBEHHO K TOYKE M3MEPEHHUSI — €CIU OTCYTCTBYIOT arpeccUBHbIE TIPH-
MeCH B M3MEPSACMOIi cpejie ¥ TeMIepaTypa MU3MEPAEMON CPelIbl M OKPYXAiOLIero BO3AyXa HE OTInda-
eTCSs1 OT TeMIEPaTypbI, [IPH KOTOPOii OTTapUPOBaH NaHHbIA 00pa3LOBblii MAHOMETP 6onee ueM Ha 3 °C;
yepe3 TPyOKH BBICOKOIO AaBleHUs: — IIPU TeMIepaType M3MepsieMOii Cpe/ibl, MPEBBILIAIONIEH 101y~
CTHUMYIO TEMIIEPATYPY [Ulsl 006pa3LloOBOro MAaHOMETPA; 4€pe3 TpYOKM BbICOKOT'O 1aBJI€HUS 1 IOBYILKY —
ecIM B U3MEpSIeMOii cpenie IPUCYTCTBYIOT arpeCCUBHBIC IPUMECH. B 31OM ciiyd4ae Bce HEOOXOIUMBbIE
NeTalN CXEMbI JOJKHBI ObITh M3TOTOBJICHBI U3 AHTUKOPPO3MOHHOI0 Matepuana.

[py M3MepeHH [ABJICHUS UCTIONb3YETCSl MAHOMETP C TAKWUM TPEIE/IOM U3MEPCHUA, 4TOOHI
cTpeJika MaHOMETpa B MPOLIECCE 3aMePOB pacnojaranach B CpeaHel TPETH ero LIKaJbl.

[lepen UcHonb30BaHUEM 00Pa3LOBOr0 MaHOMETpa NPOBOJUTCS €I TApUPOBKA (rioBepka) Ha
00pa3LIOBLIX IPY30MOPIIHEBBIX MAHOMETPAX TUIIA MOIT xacca rounoctu 0,05 cormacHo TOCT 8.053
1 peKOMeHAaLusM 1o MeTposorud MU 2102-90 [18], MU 2145-91 [19]. [lepnonmyHOCTb TAPUPOBKH
MaHOMeTpa 3aBUCHT OT XapaKTepa MCC/IeN0BaHMM, YCIOBUi €T0 XpaHEHUST ¥ TPAHCTIOPTHPOBKH: TTpH
HeIpepbIBHOI paGoTe MAHOMETPA — Pa3 B MECAIL; NP N1EPEBO3KE Ha PA30BbIC UCCIICA0BAHNS B ITOIC-
BBIX YCIOBHSIX — Pa3 B HEZIeN0; 111 0COO0 OTBETCTBEHHBIX (CrIeLMaTbHbIX) MCCIENOBAHUHA — Mepe Kax-
JBbIM U3 HUX.

TapupoBKa BBINOJHSIETCS] B CELHWATM3MPOBAHHBIX aKKPEIMTOBAHHBIX naboparopusix. Ilo
pe3yssTaTaM TapupOBKH K cepTU(MUKATY O MOBEPKE NpuIaraeTesi TapupoBoHasL tatnuua (npuMmep

npuseleH B Tabnuue 10.2).
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Ilpumep — [lna o6pasuoeozo manomempa MO 400.

Ta6auua 10.2 — Tapuposounan mabauya obpasuoeozo manomempa MO 400

HomunaavHoe 3uauenue dasaenus Tloxazanun manomempa, deaenue wkaio
Cpeonee 3nauenue,
Kec/end? Mila npu noevlenuu 0as- | NPuU NOHUNCEHUU 0a6- desenue wraibl
AeHus aenus

0 0,10 0,0 0,0 0,0

40 4,02 24,0 24,0 24,0

80 7,95 48,0 48,0 48,0
120 11,87 72,4 72,6 72,5
160 15,80 97,0 97,4 97,2
200 19,72 1213 12,8 121,6
240 23,64 146,3 146,5 146,4
280 27,57 170,5 170,9 170,7
320 31,49 195,0 195,3 195,2
360 35,42 220,0 220,0 220,0
400 39,34 244,5 244,5 244,5

Wcnosib3ys TapupoBOYHYIO TaGJIHLYy TPOBOASIT IEPECUET MOKA3AHMIT MAHOMETPA B M30BITOYU-
HOE JaBJIEHUE 1O clieayloliiei hopmyJie

P=A,+n(N-B,), (10.1)

rjae P — u3bpiTouHoe nabnenue, MIla;
N — nokazaHusi MaHOMETpa, J€IeHUS;
A, B, — 6imxaiilee HXKHee 3HAYEHUE TaBJieHUs oT N 1o TApUPOBOYHOIM TAGHILIE UCITONb-

3yeMOro MaHoMeTpa cooTBeTcTBeHHO B MIla n OCTICHUSX,

n:(AB—AH)/(BB —BH), (10.2)

rne A, B, — Gnuxaiiliee BepxHee 3HaUeHHe NefcHUs oT N [0 TapupoBOYHOIi Tabnuile, MIla
Y JIeJIEHUA COOTBETCTBEHHO, /1 — 1IgHA JAeJIEHUSI COOTBETCTBEHHO.

Ilpumep — Ilo wrase manomempa MO 400 6vi10 cuamo 165,7 deaenun. Henoavsys dannvie ma-
DPUpoeo4noll mabauysbl noayvaem:

n=(27,57-23,64) /(170,7 - 146,4) = 0,162;

P=23,64+0,162(165,7 - 146,4) = 26,77 MITa.

st ynoOCTBa MCIIONB30BaHUS B IPOMBICTIOBBIX YCIOBUAX (POPMY TapHPOBOYHOMN TAGIUIIbI
00pa3L0BOro MAHOMETPa MOXKHO MpeACTaBUTh B Bue Tabiuwbl 10.3. [To naHHO# Tab/IUIe B COOTBET-
CTBUH ¢ MokasaHuaMu MO BbIOMpAIOT 3HAYUEHUE TABJCHUS, C YYETOM MONPABKU Ha JECAThIE JOJIH.
B HaiueM npumepe 165 neaeHMsAM cOOTBeTCTBYeT 3HadeHue 26,67 MIla 1 ¢ yyeToM NoOMpaBKu Ha
necsateie noau (0,7 coorBeTcTBYeT normpaska B 0,11 MITa) okoHuateabHOEe 3HAUYEHUE MaBIEHUS

cocTtaBuT 26,78 MIla.
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Tpumep — Jlan o6pasuoeozo manomempa MO 400 013 npombica06bLX yCa06UIL.

Ta6auua 10.3 — IIpumep mapuposounoii mabauubt 06pasyo6020 maromempa

| Heaenue| 0 1 2 3 4 |C5 ) 6 7 8 9
0 0,1 0,26 0,43 0,59 0,75 0,92 1,08 1,24 41 157
10 1,73 L9 2,06 2,22 2,39 2,55 2,71 2,88 3,04 3,2
20 3,37 3,53 3,7 3,86 4,02 4,19 435 4,51 4,68 4,84
30 5,00 5,17 5,33 5,49 5,66 5,82 5,98 6,15 6,31 6,47
40 6,64 6,8 6,97 7,13 7,29 7,46 7,62 7,78 7,95 8,11
50 8,27 8,43 8,59 875 8,91 9,07 9,23 9,39 9,55 9,72
60 9,88 10,04 10,2 10,36 10,52 1068 10,84 11,00 11,16 11,32
70 11,48 11,64 11,81 11,97 | 12,13 12)28 12,44 12,6 12,76 12,92
80 13,08 13,24 13,40 13,56 13,72 13)88 14,04 14,2 14,36 14,52
920 14,68 14,84 15,00 15,16 15,32 15)48 15,63 15,79 15,96 16,12
100 16,28 16,44 16,60 16,76 16,92 1709 17,25 17,41 17,57 17,73
110 17,89 18,05 18,22 18,38 18,54 18,70 18,86 19,02 19,19 19,35
120 19,51 19,67 19,83 19,98 | 20,14 | 20,30 20,46 | 20,61 20,77 | 20,93
130 21,08 | 21,24 21,4 21,55 | 2171 21,87 | 22,03 22,18 | 22,34 22,5
140 22,65 | 22,81 22,97 | 23,12 23,28 | 23,44 | 23,60 | 23,76 | 23,92 | 24,08
150 24,24 24,4 24,57 | 24,73 | 24,89 | 2505 | 2521 25,38 | 25,54 25,7
160 25,86 126,03 26,19 | 2635 | 2651 26,67) 26,84 | 27,00 | 27,16 | 27,32
27,49 | 27,65 | 27,81 27,97 | 28,13 2829 | 28,45 | 28,61 28,77 | 28,93
180 29,09 29,25 | 29,41 29,57 | 29,73 29,89 | 30,05 | 30,21 30,37 | 30,53
190 30,69 | 30,85 | 31,01 31,17 | 31,33 31,49 | 3165 318 31,96 | 32,12
200 32,27 | 32,43 32,59 | 32,75 | 32,90 | 33,06 | 33,22 33,37 | 33,53 | 33,69
210 33,84 | 34,00 | 34,16 | 34,32 34,47 | 34,63 34,79 | 34,94 35,1 35,26
220 35,41 35,57 | 35,73 35,89 | 36,05 | 36,21 36,38 | 36,54 36,7 36,86
230 37,02 | 37,18 | 37,34 | 37,50 | 37,66 | 37,82 | 37,98 | 38,14 38,3 38,46
240 3862 | 38,78 | 3894 | 39,10 | 39,26 - - - - -
IlTonpaeka na decamoie doau
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 0,02 0,03 0,05 0,07 0,08 0,1 0,11 0,13 0,15

l'[peﬂen ﬂOHyCTHMOﬁ OCHOBHOI MOrPEITHOCTA MO, COITAaCHO NacCNoOpPTHBIM JaHHBIM, COCTABJIAAET

+1 yesioBHYI0 exuHMLLy (1 IeneHune ukaisl) Ipy TeMIieparype OKpyxaloliero Bosayxa (23 + 5) °C.

[pu TeMniepaType, BbIXOASAILEH 3a npenessl (23  5) °C, Ho HaxoasILeHCA B Tpeaenax pabo-

unx Temmnepatyp oT 5 °C 1o 40 °C, morpemHocTb NoKa3aHuii Ipubopa ¢ YUETOM TeMIIepaTypHOu

MIOTIPABKH HE MPEBBINIACT:

o =+(K+0,25A),

(10.3)

rae K — abcontoTHOE 3HaUeHUE Mpeaeia OCHOBHOM HOHYCKaCMOﬁ HOrp€IIHOCTHU MoKa3aHWUM NpU-

Oopa, YCJIOBHBIE EAUHULLBI,

A — TeMIepatypHasi IOTpaBKa, yCJIOBHBIE €AUHULIBL.
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A=250-x -2 (23-4),
P

max (10.4)

rne P — usmepsieMoe nasieHue, MIla (krc/cm?);

P_ . — BEPXHUH npesen uamepeHuit, MIla;
 — TeMrepaTypa OKpyxXaloillero Bo3nyxa, °C;

X — TeMnepaTypHbli KO3 PULIMEHT MOIYJISl YIIPYTOCTH, PABHBbIA;

- 3,510 1/°C w1t npuboOpOB C BEPXHUM IMPEAEIOM U3MEPEHUI U3OLITOYHOTO U BaKYyMeT-
pudeckoro aasnenus 0,1 MITa (1 krc/cm?);

-3,0-.10* 1/°C nnst mpuboOpoB ¢ BEPXHUM TIpele]ioM U3MepeHHii ot 16 1o 60 MTIla (ot 160
10 600 krc/cm?);

-4,0-10"* 1/°C 11 npubOpOB C BEpXHUM NipeaesioM usMepenuii ot 0,16 1o 10 MITa (ot 1,6
1o 100 krc/cm?).

B Gostee mmmpokoM auanasone pabounx temieparyp (ot munyc 50 °C mo muoc 60 °C) MoxeT
HCIOJIb30BAThCST MAHOMETP IS TOUHBIX u3MepeHuil Tuna MTH. IIpenen ocHOBHOM momycKaeMoit
MOrPELIHOCTH [TPY TEMIIEPAType OKpykatolero Bozayxa (23 + 2) °C cocrapisiet * 0,6 % st npu6o-
poB KJ1acca TOUHOCTH 0,6.

M3MeHeHMe oKa3aHuii mpubopa A (BhIpaXXeHHOE B IPOLIEHTaX OT AMAIla30Ha MTOKa3aHuil) OT
W3MEHEHHs TEMIIEPATYPHl OKPYXAIOLIEro BO3ayxa onpeaensiercs no opmyse

A =0,06A¢, (10.5)

rie  At=|t, — t,| — abcosoTHOE 3HaUEHHE PA3HOCTH TEMIIEPATYPHI;

t, — TeMIeparypa, Iip1 KOTOPO# BbINOJHsIaCh TApMPOBKa (10BepKa) Npubopa;

1, — TEMIIEPATypa, PU KOTOPOM MPOBOAATCH U3MEPEHMUSI.

o NpUHIIKITY ICHCTBUS pa3TnyaoT:

- TEPMOMETPHI PacIIMPEHUsI, OCHOBAaHHBIE HAa UCIIOIb30BaHUH CBOMCTBA BEIICCTBA U3MEHSITh
CBOIi 00BEM NPU U3MEHEHUH TeMIIEpaTyphi;

- MAHOMETPHYECKUE TEPMOMETPBI, B KOTOPHIX MUCIONb30BaH 3(PGhEKT U3MEHEHUS AaBJICHMS
BellleCTBA B 3aMKHYTOM COCYIE IPY U3BMEHEHUH TeMIIepaTyphi;

- TEPMOMETPHI COMPOTUBJIEHUS, B OCHOBY KOTODPBIX IMOJIOXEHO CBOMCTBO BEIIECTBA U3MEHSITh
SJEKTPUYECKOE COMTPOTUBJIEHNE TIPU U3MEHEHHH TeMIIEPaTyph;

- TEPMOIEKTPUUYECKUE MTUPOMETPBI, AeMCTBYIOIIME MO TPUHLIMITY PEerucTpalivii BeJIUYUHbI

TEPMONIEKTPOIABIKYILEH CHIIbI, BOSHUKAIOWIEH MIPH U3MEHEHUU TeMIepaTyphl.
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s n3aMepeHus TeMIeparyphl Ha YCThe CKBAXKUHBI U B TEXHOJIOIMYECKOM UCC/IEN0BATENBCKOM
obopynosaHuu (cenaparopbl, eMkoct, JIVMKT), B YaCTHOCTU, UCITOIB3YIOTCA PTYTHBIC TEPMOMETPbI
tuna TH-6 (TOCT 400), KoTopble YCTaHABIUBAIOTCS B CNIEHATbHBIE KAPMaHbI, HPEAYCMOTPEHHbIE
B OHTAaHHOM apMarype, Ha cefiapaTtope ¥ B 00BsI3Ke y3i1a usMepeHus nedurta. LleHa nejaeHuss npu-
MEHSIEMOr0 TEPMOMETPA He NOJKHA npeBbitiath 0,5 °C.,

B nocaenHue rofibl ¢ pa3BUTHEM TOUHOM U3MEPUTETBHOIM TEXHUKM LTS KOHTPOJIA 3a JaB/IEeHUEM
Y TEMNEPATYpPOH NPU NPOBEIECHUU UCCACI0OBAaHUI CKBaXXUH HUCIIONb3YIOTCS 3JIEKTPOHHBIE YCTHEBBIE
MaHOMETPBI-TEPMOMETPHI (1aTUUKH).

DNEeKTPOHHBIE YCThEBble MAHOMETPBI-TEPMOMETPHI TTO3BOJIAIOT 3aNIUChIBaTh B SHEPrOHE3aBH -
CHUMYIO MAMSITh MH(MOPMaLIKIO 00 H3MEPSIEMBIX NaBJICHUU U TEMIIEpaType U1 IOoCAeNyIOlei repenayu
0 CTaHAAPTHBIM NocaenoBaTeAbHbIM opTaM RS-232, RS 485 unu USB B mepcoHaIbHBIIT KOMITBIO-
Tep. TexHuueckue U METPOJIOrMYECKHME XapaKTepUCTUKHU TPUOOPOB, KOTOPHIE BHIITYCKAIOTCS OTeue-
CTBEHHBIMH U 3apyOEeXXHBIMU KOMIAHUSAMU NpeacTapiieHbl B Tadauue 10.4. 71 1ocToBEepHOTO H3Me-
PEHUSA TeMIEpaTypsl psil MpUOOPOB 0OOPYN0BaHbl BHIHOCHBIM BHEIIHWMM JaTYMKOM. Jlyamna3oHsl
WU3MEPEHUS TEMIIEPATYP BHEIIHUM JAaTYMKOM cocTaBisioT oT MuHyc 40 °C mo mmoc 130 °C, npu
pabouem nuanasoHe Temnepatyp MuHyc 40 °C no rumioc 60 °C. Bee aneKTpoHHbIe ITpUGOphI 00J1a4310T
Ki1accoM TouHocTH 0,1—0,25 1 BbICOKOH 9YBCTBUTEIBHOCTBIO 11O U3MeEPSeMbIM KaHAIAM AABJACHUS U
Temnepatypsl 10 04,0003 MITaun 0,001 °C, coorBeTcTBeHHO (cM. Tadbnuuy 10.4). DieKTpoHHbIE MAHO-
METPbI-TEPMOMETPHI PACCUUTAHBI HA Pa3jIMUHbIC TPEACIbL M3MepeHu it napneHus (1o 100 MIla).

B 3aBucHMOCTH OT npubopa ero NUTaHWEe OCYUIECTBISETCS OT PA3IMYHOrO TUIa Gatapeil.
Cpoxk OecnepeOOHHON 3aMUCH U3MEPSAEMBIX NMApaMETPOB Y HCKOTOPHIX MPUOOPOB MOCTUrAET
HECKOJIBKMX JieT. B 0CHOBHOM TIpHGOPHI KMEIOT HEOOXOAMMYIO MHAMKALIUIO 1T OTOOpaXKEHUs AaB-
JIEHUSl U TeMIepaTyphl, a TaKXe KJIaBUATypy IUISl BBOAA JAHHBIX MO HA3BAHUIO MECTOPOXIECHUIA,
HOMepa KycTa, CKBaXUHbI, HOMEpA 1ieXa, onepaTopa, BBoJa pexXxuMoB paboTel. KpoMme Toro, MaHo-
METPBI-TEPMOMETPHI MOTYT OTOOpaXaTh TEKYIIUE JaHHBIE JABJICHUS M TEMIIEPATYPBI Ha UHIUKATOpaXx,
00 HAa MOHUTOPE KOMIIbIOTEPA, O€3 3alMCH UX BO BCTPOCHHYIO NaMsATh. 1 paGoThl ¢ 3J1EKTPOH-
HBIMU NIpUOOpPAMM YCTAHABIMBAETCSI COOTBETCTBYIOLLEE TIporpaMMHoOe obecriedeHus . g 3amycka
Y CYUTHIBAHUS WH(POPMALIMH MAaHOMETPBI-TEPMOMETPBI MOJKITIOYAIOTCs yepe3 Kadenb K COM- unn
USB-nopTy nepcoHaipHOTO KOMITbIOTEPA. 3aTeM, UCIOJb3ysl YCTAHOBIEHHOE NPOrpaMMHOe obec-
nevyeHue, TIPOU3BOASITCS COOTBETCTRYIOIINE OIepaliuy ¢ MpuOopoM. B HacToslliee BpeMsi BBIIYC-
KatoTcs IpUOOPLI, UCTIOIB3YIONINE OECIIPOBOAHEIC KAHAMBI A1 Mepedady JaHHBIX.

[Tpy nonoXUTEIBHBIX TEMIIEPATYPaX OKpYXawouleil cpelbl JOCTATOYHO HadeXHbIM HPH IPo-
BEJCHUM UCCIIEI0BAHUIN TOKa3an cebs YCThbeBOH MaHOMeTp-TepMoMeTp THa YMT-01, Koropbiii

MpeaHa3HayeH JUisl pErUCTpallMy AaBJAEHUS U TEMIIEPATYPHI, [IPOBEASHHUS OTHOKPATHBIX U JOJITOBpe-
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MCHHBIX U3MEPEHNH, a TAKXKE 3alIUCHU TaHHBIX B SHEPrOHE3aBUCHUMYI0 namsiTh. [1pudop (pucyrok 10.2)
MMeeT HEOOXOAMMYIO MHIAUKALIMIO U1 OTOOPAXXEHMS JaB/I€HUS M TEMTIEPaTypPhbl, a TAKXE KJIaBUATypy
IUIs BBOZa TaHHBIX HOMEPA CKBAXHMHBI, HA3BaHUSI MECTOPOXIEHHS, HOMepa LieXa, orepaTopa, BBOIa
Y U3MEHEHUs peXUMOB paboTel. YMT-01 nmeeT 1Ba OCHOBHBIX pexXuma paboThl. [lepBblit pexxuM —
OTKJII0YEHME, KOTOPBIA HEOOXOAUM JIUIITb AT COXpaHEHUs SHEPTMW UCTOYHUKOB MUTAHUA, U Ha JaH-
HOM peXUMe NPUOOP HE TPOU3BOAUT HUKAKUX ACHUCTBUI1. BTOPOI peXXUM — pexxuM perncTpalum 1as-
JIEHUS U TEMIIEPATYPBI U 3AITUCH 3TUX JAHHBIX BO BCTPOEHHYIO TaMATh pUbopa. PeXxrM MoOXeT ObITb
AKTUBHBIM, COBMECTHO C OTOOpaXeHUEM COOTBETCTBYIOILECH MH(pOPMALIUY Ha MHIMKATOPaX, TU00 6€3
OTOOpaXKeHUs (MCIIO/b3YETCS VISl YBEJIMUEHUS CpoKa paboThl ICTOYHUKOB MuTaHus ). Kpome toro, npu-
G0p MOXET [TPOCTO OTOOPAXATh TEKYIIME IaHHBIE NABICHUS U TeMITepaTyphl Ha MHAUKATOPax JINOO0 Ha
MOHUTOpPE KOMIIBIOTEPA 0€3 3allMCU UX BO BHYTPEHHIOW MaMsTh. MaHoMeTp-TepmomMetp YMT-01
MoxeT paborats 10 40 MIla npu npuseneHHo norpewiHocty 0,25 % U B 1ManazoHe U3MEPSIEMbIX TEM-
nepatyp ot MuHyc 40 °C 1o imoc 65 °C. UyBcTBUTETLHOCTD KaHauia 1aBieHust coctasiser 0,0001 MITa,
temreparypst 0,001 °C. B npubope peannzoBaHa BO3MOXHOCTb 3aMeHbI aKKYMYJISITOPOB 0€3 repepbiBa
B €ro paboTe M pacuIMpeHa IHeproHe3aBucumMas namsth (10 2,170 MJTH TOUEK 3aI1MCH), YTO MTO3BOJISIET

NpOBOAUTL JINTEJIbHBIC UCCIICIOBAHMS.

PucyHok 10.2 — ABTOHOMHBIH YCTHEBOM MaHOMETp-TepMoMeTp YMT-01
C BBIHOCHBIM JATYUKOM TeMIIEPaTyPhI

bonee nonxasi nHdopManust 06 MEKTPOHHBIX YCTHEBBIX MAHOMETPAX-TEPMOMETPAX, IIPUME-
HSIEMBIX TP MCCIIEJOBaHUSIX Ta30BbIX U FA30KOHAEHCATHBIX CKBaXUH (cM. Tabauuy 10.4) nmpuBeneHa
B yacTu Il HactosiuiMx pekoMeHAAUU, a TAKKe B MHCTPYKLMAX MO SKCIUIYaTALMHA KOHKPETHBIX

pudOpOB.
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10.1.2 IltyOuHHBIE NPUOOPHI LTSI UCCAECTOBAHUS CKBAXKUH

s M3MepeHus JaBjieHHus] U TeMIlepaTypbl B CTBOJIE CKBAXXMHbI NIPUMEHSIOTCS NTyOMHHbIE
MaHOMETPLI-TEPMOMETPHI. B HacTosliee BpeMss MexaHUYecKue IyOuHHbIE MaHOMeTpbl Tuna MI'H
1 MCY ucnonb3yroTcs Ha MECTOPOXIECHUSIX CO CIIOXHBIMU TEPMOOAPUUYECKUMH YCAOBUSIMHU (aHO-
MaJIbHO BbICOKHE TUTACTOBLIC AABJACHHUE M TeMItepaTypa). TexHuuecKre XapakKTepUCTUKM U KOHCTPYK-
TUBHBIE 0COOEHHOCTH JaHHbIX IIPUOOPOB OCBEIEeHbI B YacTH |1 HacTOSIMX peKOMEHAALUH, a TaKXKe
B AeiicTByoleit MucTpykuum [1] v 1pyrux pykoBoactsax v tpynax [20, 21, 22, 23].

B HacTosiee BpeMsl BbINYCKAaeTCs PsAA IIyOMHHBIX 3JIEKTPOHHBIX MAaHOMETPOB-TEPMOMET-
POB, TEXHUYECKUE M METPOJIOTMUECKHE XapaKTePUCTHKHU KOTOPBIX NpeacTanieHbl B Tadbauue 10.5. [1pu-
BOpbI XapaKTePU3YIOTCS LIMPOKUM AMana3oHoM u3MepeHus nasieHus (1o 100 MIla) u remnepatypel
(mo 130 °C). INMpuBeaeHHas MOrpeliHOCTS O JABJIEHUIO B 3aBUCUMOCTY OT TWIIa mpubdopa M3Me-
Hsaetes ot 0,1 % no 0,25 %. YUyBCTBUTEILHOCTD 1IEKTPOHHLIX ipubopos (1o 0,0001 MIla — no nas-
JieHu1o, 1o 0,001 °C — no TeMneparype) Mo3BoJISET IPOBOAUTL TOYHBIC U3MEPEHUS B BBICOKOIIPOAYK-
THUBHBIX Ta30BbIX CKBAXKMHAX, [Je H3MEHEHNE 3a00iHOTO JaBAeHUs U TeMITEPaTypbl IPU MPOBEACHUH
UCCIeJ0BaHMI CKBaXXUH Ha pa3jIMUHBIX peXUMax He TpeBbilaer gecsATbix noneil MIla U cotbix
rpaayca Llenbcus cooTBeTcTBeHHO. OOBEM BHYTPEHHEN MaMATH MPUOOPOB, NPEBLIIIAIOIIMA COTHH
TBICSIY TOYEK 3aMMCH, M IPOJOIKUTEIbHAS aBTOHOMHAS padoTa MO3BOJISIOT IPOBOJUTD LITUTEIbHBIE
HcclieoBaHusl CKBaXXUH 0e3 mombeMa npubopa Ha IMOBEPXHOCTD.,

younubri npubop CA®.AMTB 1no3BoJisieT NpoBOAUTE U3MEPEHHUS ¥ 3aIIOMUHAHKE B HEP-
FOHE3ABUCUMYIO NIAMSITh HE TOJIBKO 3HAUEHUI JaBIEHHsI M TEMIIEPATYPbl, HO U BIaXXKHOCTH (B MPOLIEH-
Tax), YTO MO3BOJISIET HOCTATOYHO TOYHO OTPeNeSTUTh YPOBEHb XHUAKOCTU B CTBOJIE CKBAXUHbI. [1pu
paborte B komIuiekce co cuerunkoM CAD.CI1C-2/CIIC-3/CI1C-5 npubop no3eonser GopMHpPOBATh OT-
yeT 0 pacrpelneseHuu napamerpos no ryouHe. Hekotopeie npuGopsi (tuna MUKOH-107, MTT-25,
CKAT-28) TakxKe COBMECTUMBI C COOTBETCTBYIOLIMMH TaTYMKAMU TJIyOUHBI.

Ina obecrieueHus paboOThl IEKTPOHHBIX MAHOMETPOB-TEPMOMETPOB HEOOXOAUMO MMOJ-
KJIOUEeHUE UX K MEepCOHATbHOMY KOMIIBIOTEPY, A€ YCTAHOBJEHO IPOrpaMMHOE obecreyeHue,
MOCTABISICMOE KOMITAHHUSMU-TIPOU3BOAUTENSIMH BMECTE C NPUOOpaMH. DTO MO3BOJISIET 3arpy3UTh
B MpuGOp HEOOXOIUMYIO BPEMEHHYIO CXeMY paboThI, TIe NpeaycMaTpruBaeTcs IJTUTEIbHOCTD UCCTle-
JIOBaHUST U AMCKPETHOCTD 3aMKMCH U3MEPsieMbIX MapaMeTpoB. C MOMOUIBIO TAKUX MPOTrPaMM MOXKHO
NPeNYCMOTPETh BOZMOXHOCTh BKJIIOUEHUSA MPpUOGopa 1Mb0 BpyYHYI0, JINOO MO MPEeBbILICHUIO JaBIeHUS,
1160 no BpeMeHH. llpy cuuTHIBAaHUM HTaHHBIX NMpuOOopa rpaduyueckuii UHTEpHENHC MO3BONLET
JIETATBHO paCCMOTPETh MHTEPECYIOLIHNE YYaCTKH 3alIMCH, a TAaKXKE MPOBECTH 00pabOTKY MOJTYUYEHHBIX
JAaHHBIX. B mporpamMmax MMeeTcsd BO3MOXHOCThH 3KCIMOPTUPOBATH MACCUBBI JJAHHBIX B TEKCTOBbLIE

daiabsl WM daiabl cTaHAAPTHOIO TabJUMYHOrO Ipoleccopa, I NajlbHEHIEH UHTEPIIPETALUU
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C TIOMOIIBIO COBPEMEHHBIX MPOTPaMMHBIX KOMIUJIEKCOB 00pabOTKM M MHTEPIIPETALIMU PE3Y/IbTATOB
ra30TUAPOANHAMUYECKMX UCCIEIOBAHUA.

bosiee NnoaHy10 UHGOPMALIMIO O TEXHUYECKNX U METPOJOTMYECKHUX XapaKTeEPUCTUKAX JJeK-
TPOHHBIX TTYOMHHBIX MAaHOMETPOB-TEPMOMETPOB, ITPUMEHSIEMBIX IIPH UCCIEI0BAHUIX Ta30BbIX
Y TA30KOHJIEHCATHBIX CKBaXXHH (CM. Ta0auuy 10.5), MOXHO HAMTH B MHCTPYKLIMSX MO IKCILIyaTaLuU
KOHKPETHBIX MPHUOOPOB.

TTocTOsSIHHO M3MEeHsTIolIMeCs] KOHCTPYKTHBHBIE pasMephl IPHOOPOB (B CTOPOHY YMEHBILICHUST)
W yIydIuainmMecss TEXHUYECKUE U METPOJOTHYECKUE XapaKTEPUCTUKH OTEUCCTBEHHBIX TTYOWHHBIX
MaHOMETPOB-TEPMOMETPOB MO3BOJIAIOT UCIIOIB30BATh X 15 IIPOBEACHUS CIIeLIMAIbHBIX HCCIeOBaHUM,
TaKMX KaK TUAPONPOCTYIIMBAHUE, UCCIEAOBAHNE CKBAXHH C aHOMAJILHO BBICOKMMU IUTACTOBBIMU IaB-
JIEHUEM U TeMIIEpaTypoii, KOHTPOJIb 3a nepdoparivei.

B HacTosiiee BpeMs 111 M3MEPEHU I BBICOKUX TABICHUH U TEMIIEPATYyp Ha MECTOPOXKACHUSIX,
XapaKTepU3YIOIIMXCsl aHOMAaJIbHO BHICOKMMHU TEpMOOApHUIECKIMHU YCAOBUSIMH, MPUMeEHEHHE OObIYHbIX
3J1eKTPOHHBIX IIPUOOPOB 324aCTYI0 TPUBOIUT K NMOTEPE YHUKAIBHOM MHGOpMaLMHY M3-3a 0TKA3a AaT-
YHKOB BCJIEACTBHE COBMECTHOTO BAUSHUS aHOMAIBHO BBICOKHMX JTaBJICHHI U TEMIIEPATYP.

TToMKHMO MexaHHUYECKMX MAHOMETPOB 1U3BeCTHEIX 3apyoexHbIx hupmbl KUSTER u Amerada
(CIIA), ocHOBHBIE TEXHUUYECKME XapaKTEPUCTUKM KOTOPLIX MPUBEAEHBI B UHCTPYKUMAX [1, 20],
CYLIECTBYET PSijl IJTYOMHHBIX MAHOMETPOB-TEPMOMETPOB ISl HAZEXKHOTO U3MEPCHUS BHICOKHX JAB-
JIEHWH ¥ TeMIiepaTyp B ckBaxkuHax (Tabnuua 10.6).

Kowmmnanueit NanGall Energy (BenukoOpuTtaHus) npeaiaraetcst IyOUMHHbBIMN MAaHOMETP-TEP-
momeTp 200 °C Quartz pressure gauge, Komnanueit KUSTER Company (CILA) npu6op K10 Quarts
HPHT, xoTopbsle MCTONBL3YIOT ISl U3MEPEHUS KBapleBble natunku. Kommanueii Pioneer Petroleum
Services Inc. (Kanana) nsist MiClibITAHKUS CKBaXHH B YCJIOBHAX 9KCTPEMATbHO BBICOKUX JABJICHUS U TEM-
nepartypsi (175 MIla n 175 °C) paspaboran manomeTp-TepMomerp PPS 28-200C. Ocoboe npumMeHe-
HMe MpUOOP MOXKET HAKMTH MPU KOHTPOJIE TUAPOPpA3phiBa 1UiacTa, rnepdopaluoHHbIX padboT. Hosa-
TOpCKasi MEXaHWYeCKast ¥ 3JIEKTPOHHAst KOHCTPYKLIMS 00eCIeYnBaeT Takue 0COOEHHOCTH, KaK CUCTEMA
KOMMAayHIHOTO YIIOTHEHUS JUTS IBOWHOM 3aLLUTHI C HCII0Ab30BAHHEM METALTUUECKOTO U PE3MHOBOTO
YIUIOTHUTEABHBIX KOJIel. MaJible KOHCTPYKTHBHBIE pa3Mephl IpHOOPa MO3BOJISIIOT IIPOBOJUTH OIIPO-
00BaHHME CKBAXMH UCMBITATEICM HA TPyOax.

B paMkax crneunanbHBIX MCCIIeNOBAaHUNM CKBaXKHMH, Hapsioy C JaBJICHHEM W TeMIleparypoi,
B CKBaXXMHE U3MEPSIOT Psil AOMOJHUTENbHBIX IApaMETPOB, TAKMX KaK MHAWKALIASE MY(DTOBBIX COEIH -
HEHWUI1, eCTECTBEHHOE raMMa-n3Iy4eHUe, CKOPOCTh [OTOKA ra3a U XXKMIKOCTH, AUIICKTpUYECKast Ipo-

HULIAEMOCTb, YPOBEHb aKyCTUUECKOTO LIyMa. [IJist 3TOro MpUMeHsII0T MHOTOKAHAJIbHbIE Teohu3nue-
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CKHe NPUOOPDBI, KOTOPbIE MOTYT OBITH CITYILIEHBI B CKBaXXMHY Ha CKPEOKOBOJ IPOBOJIOKE, KAPOTAKHOM
KabeJie uny Tpyoax.

[MosiBeHHE aBTOHOMHBIX MHOTOKAHAJIbHBIX TIPUOOPOB TAKOTO TUIIA [103BOJISIET 6€3 UCTIONb-
30BaHUs1 TPOMO3IKOr0 reopU3MIeCKOro 060pynoBaHus (Kabesb, TyOpukaTop, HOAbEMHUK) ITOTyYaTh
JOTOJTHUTENBHYIO MHMOPMALIMIO TTO CKBAXHWHE MPU MPOBEAEHUM CTAHIAPTHBIX ra30MHAMHYCCKUX
uccraenoBaHuii. OCHOBHbBIE TEXHUUECKHUE XapaKTEPUCTUKH MHOTOKAHAIbHBIX aBTOHOMHBIX ITPUOOPOB
npuseneHsl B Tabaune 10.7.

ABTOHOMHBII KOMILIEKCHBIN cKBaXXUHHBIN pubop «CAKMAP-8» cocTonT U3 ciieayrommx
MonyJieii: 6a30BOro, Majioro pacxomomepa, pesucTUBMMeTpa U 6;10ka nuranus. basoseiii Momyiib

COMEPXUT JaTYMKH JABIEHNUSA, TEMIIEPATYPbI, BIaroMepa, TePMOWHINKATOPa [IPUTOKA U JIOKaTopa MyQT.

Ta6nuua 10.6 — [yOMHHBIE MAHOMETPBI-TEPMOMETPBI U1 U3MEPEHUS BLICOKUX JaBIEHUM

U TeMITEpaTyp

Mokasateu 200°C Quartz | 15 uars HPHT | PPS 28-200C
pressure gauge
KoMnmaHusa-npou3BOAUTE b NanGall Energy | KUSTER Company Ploneer. Petroleum
Services Inc.
Tun DIEKTPOHHbIM DJIEKTPOHHbIH DIeKTPOHHBIHA
Ipenen nusmepenus napiaeHus, MIla 137.,9 206,8 175
MaxkcuManbHas paboyasi Temreparypa, °C 200 200 200
IMpuBeneHHas HOl‘pCLUHf)CTb 110 0,025 0.02 0.015
JaBlaeHu10, % OT MONMHOM 1KaNbI
IMopor ‘{yBC"l;BI/ITel'leOCTI/I 0 JaBJIEHUIO, 0,00007 0,0019 0,002
% OT MOJIHOM 1IKaJIbl
AGconoTHas riorpeumocn) no 0.5 0.2 0.2
TeMmmeparype, °C
[Topor ‘{yBCTB]:TeJIbHOCTI/l no 0,001 0.01 0.01
Temmneparype, °C
O06beM NaMsITH, KOJIMYECTBO JaHHBIX, 800 250 1000
TBIC. TOYEK
MakcKMabHast 4acToTa U3MepeHus, ¢! - 1 0,1
ABTOHOMHOE IUTAHUE, CYT 25 - -
Macca He ©onee, KT 2,3 - -
HuameTp, MM 32 31,75(38) 31,75
Hdianna, mm 1220 1000 584

MHorokaHajabHble aBTOHOMHBIE CKBaXWHHBIC NPUOOPHI Ta30AMHAMHUYECKOTO KapoTaxa
«AVHA-A» npeaHa3HaueHbl JUIsT U3BMEPEHUS TEMITEPATYPhl M U30LITOYHOTO AaBJICHUS B FA30BbIX, Hed-
TSHBIX U BOASHBIX CKBaXXMHAaX, a TAKXe MJIsi MHAUKAIUA MYy(DTOBBIX COEAUHEHUH, €CTECTBEHHOIO
raMma-mu3JIy4eHus, CKOPOCTH MOTOKA ra3a M KUIKOCTH MEXaHUUYECKUM PacXOJOMEPOM, IUIIEKTPU-

YeCKOI IPOHMLIAEMOCTH U YPOBHS aKyCTHUECKOTO LIyMa.
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Bce npubopbl naHHOro THMA NPOrpaMMMpPYIOTCS Ha BpeMsl 3afepXKH BKJIKOUEHUS U
BbIK/TIOUEHHS ONPEEICHHOTrO KaHaja Ulst 3alicy B namsiTe. MHdopMauus ¢ 1aTyMkoB nocrymaer
B OJIOK NaMSITH IIyOMHHBIX NPUOOPOB, FIe XPAHUTCS B TEYEHUE BCETO BpEMEHU U3Mepenus. [IuTaHue
OCYLIECTBIIIETCS OT JIMTUEBBIX OaTapeid WM OT akKyMyJisiTopoB. Tlocie nompema npu6opa nHbOpMa-
UM TIOCTYNaeT B KOMIBIOTEP, Te MPOUCXOAUT 06paboTKa MOMYYEHHBIX PE3YILTaTOB M3MEPEHU i

¥ KOHTPOJIb UX Ha 9KPaHEe B BUJIE CTAHAAPTHOTO reopU3MIeCKOro MaTepraia ¢ IIPUB3KOIA IO TITyOUHAM.

Ta6awmua 10.7 — OcHOBHBIE XapaKTEPUCTHKU MHOTOKAHAJIbHBIX aBTOHOMHBIX npubdopoB

[oKasatem MHorokaHanbHbie aBTOHOMHbIE TPUOOPLI
CAKMAP-8 I'EO-2M5 OUHA-A
KomnaHus-npoussonurens «I“EO (? cg yll_l 3I-I£ICID;A» [MK® «Jeorex» Hllgz,gj::;g:a&
Pacxomomep, Pacxomomep, Pacxomomep,
KaHans! nameperuii TeMIieparypa, TEMIIepaTypa, TeMIepaTypa,
IaBJIEHHWE, JIOKATOp | JaBJEHHE, TOKATOp | IaBieHUE, IOKATOP
MydT MydT MydT
*T | AaBJICHHSI, MIla 0-60 0-80 0—-80
é TeMneparypsl, °C Ot +10 g0 +100 Ot 0 10 +50 Ot -10 10 +120
S |pacxona, M3/4 2—-100 20—20000 6—600
E pPE3UCTUBUMETPA, CM/M 0,1-30 - -
§ TePMOMHIMKALIMK TTPUTOKE, M3 /4 0,1-10 - -
S | Baaroconepxaunue, % 0—60 0-60 -
= | kanan TK, mip/a : 50 5-300
OTHOLIEHUE «CUTHAT — LIYM» KaHala . .
JioKkatopa MyQT, He MeHee 41 > >l
ABTOHOMHOE MMUTaHHE, CYT 90 - -
HdnuHa, MM 2700 1320 2400
Macca, kr 15 8 -

10.1.3 IToBepka 1 KaTMGPOBKa MAHOMETPOB-TEPMOMETPOB

[loBepka MaGHOMETPOB BCeX TUIIOB MPOBOAMTCS € LIENBIO OTPeeIeHHs] 3aBUCUMOCTH MEXIY
M3MEPAEMbIM aBICHUEM U TTOKa3aHueM rpubopa. [Ipu 3ToM onpenensieTcs HOrpelHOCTL Npubopa,
TOPOT YyBCTBUTENLHOCTH M TEMIIEpaTypHast norpaska. Bee 3TH 1aHHBIe 3aHOCATCS B acropT Npu6opa.

[loBepkH cpencTB u3MepeHUi MOAPA3NENSIOTCS HAa TOCYIaPCTBEHHbIE, MPOBOIMMBIC Opra-
Hamy [oCyIapcTBEHHOH METPOJIOTMYECKON CITYKObI; BENOMCTBEHHBIE, MTPOBOIAMNMBIE BEIOMCTBEH-
HBIMHM OpPraHaMH1 METPOJIOrHYECKOM CIIYXObI; IEPBUYHBIE, TPOBOAMUMBIE IIPH BBIITYCKE CPEICTB H3Me-
PEHMI1 U3 TPOM3BO/CTBA MJIM PEMOHTA; IIEPUOTMYECKIE, TPOBOAUMBIE IIPH IKCILTYaTALIUK U XPaHEHUH
CPEACTB U3MEPEHUH Yepe3 OMNpene/ICHHbIE IPOMEXYTKH BPEMEHHU; BHEOYEPEIHBIE, [IPOBOIMMBIE 10
HaCTYIUIEHUS CPOKA OYEPeNHOW NEePUOANYECKOM MOBEPKU; MHCIEKLIMOHHBIE, IIPOBOAMMBIE NIPU

PEBU3UHU CPEICTB U3MEPEHHIA.
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CxeMa [10BepKU [JTyGMHHBIX MaHOMETPOB MpuBeaeHa Ha pucyHke 10.3. TIpu aToM HEo6X0aMMO
IPUMEHSTh TPY30TOPLIHEBbIC MAHOMETPBI Klacca TOYHOCTH He Huxe 0,05 1 TepMOCTaTHPYIOUIyio
YCTAHOBKY ¢ MAKCUMAJILHOM TEMIIEPATYPOI TEPMOCTATHPOBAHMSI HE HIKE BEPXHETO Mpelienia paboyeit

TeMIepaTyphbl C TOYHOCTDHIO MoAaepkaHus He Huxe 2 °C.
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| — TepMOMeTp; 2 — FAyGUHHbBIN MAHOMETD; 3 — 0aHs; 4 — LITOK C TapeJIKOu;

5 — 06pa3LOBbI MAHOMETD; 6 — Pe3epBYap ¢ Mac/oM; 7 — THAPABIMYECKUI TIpecC; 8 — MaxoBUK

Pucynok 10.3 — CxeMa noBepku I-TyOMHHBIX MAHOMETPOB

[ToBepka MaHOMETpA IIPOBOAWUTCS MPU Pa3IMYHBIX TeMNepaTypax. [laBneHue U3MeHseTcst CTy-
TIEHYATO HA KAX/ION CTyMEeHH U3MEHEH U TeMIiepaTypbl. [IpoBoOaATCS MU3MEPEHHUH Ha IPAMOM 1 00part-
HOM xo1e (pucyHok 10.4).

KanubpoBka cpelcTBa U3MEPEHUI BbITOIHAETCA C LEJIblO ONpele/IeH!s] U IOATBEPXKACHUS
JeCTBUTEIbHDBIX 3HAUYEHUIT METPOJIOTUYECKHX XapAKTEPUCTUK U TIPUTOIHOCTH K IPUMCHEHUIO CPe/l-
CTBa M3MEPEHMUI, HE IOMUICXKANIETO roCyIapCTBEHHOMY METPOJIOTHYCCKOMY KOHTPOJIIO ¥ HAaI30pYy.
MakT ¥ pe3ysTaThl KATMOPOBKU CPEACTBA M3MEPEHHI YIOCTOBEPSAETCS CEPTU(RPUKATOM O Kaiub-

POBKE, KOTOPBIii BbLIAETCS OpraHU3aluei, OCYILECTBIAIOIEH KaTuOpOBKY.

10.2 YerpoiicTsa 11 M3MepeHus 1e0UTa CKBAXKHMHbI

B npakTHKe npoBedeHHUsT MCC/IeIOBaHU I Ta30BbIX M TA30KOHICHCATHBIX CKBAXXMH B OCHOBHOM
UCTIONB3YIOTCS PAacXoA0Mephl I u3MepeHus aebuta ra3a. JleOuTsl KOHAEH caTa U NOMYTHBIX BOA
U3Mep4I0TCs MO0 10 MEPE HAKOTIIEHHUS! TAPUPOBAHHOTO 00beMa MEXY KOHTPOJIbHBIMUA BEHTUIAMHU

cernaparopa, J1ubo B aTMOc(hEepHBIX EMKOCTSIX.
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Pucynok 10.4 — Ipagpuk moBepku MaHOMETPOB-TEPMOMETPOB

P Iaznpom 086-2010

B psae CJIy4daeB MPHU UCTIOJB30BaHUN 3aMCPHBIX CCIIapallMOHHBIX YCTAHOBOK 14 3aMepa Xua-

KOCTH HCIIOJBb3YIOT KOPHOJIUCOBBIC,

yJIbTPa3BYKOBEIE,

BUXpEBbIE M JPYyTHE PACXOLOMEPHI.

OCHOBHBIE THITBI PACXOJOMEPOB MPEACTaBIeHbI Ha pricyHKe 10.5. PacxonoMep MOXeT ObITh CHAOXEH

CYETYMKOM (MHTETPaTOPOM), II0KA3bIBAIOLLIMM MacCy WM 00beM BEIECTRa, MPOLLEALIETO Yepes IIPHOop

3a OIIpeZie/IEHHBII POMEXYTOK BpeMeHH. ENUHUILIBI M3MEPEHNS pacX0la MOIYT GbITh OGBLEMHbBIE — M3/4;

M3/MUH; J1/MUH U MaccoBble — KI/4; T/4.

Pacxonomepsi

[

MeTon nepeMeHHOTo
nepenaia AaBaeHus

I AnacdparMeHHbIA

Tpy6a BeHTypu
j py! TyYPp

— Cono Bentypu

— Coruio UCA 1932

" | DIIMNICHOE COMJIO

Pucynok 10.5 — OcHOBHBIE TUITBI PACXOAOMEPOB

MexaHuyeckoro
THMa

—  TypOWHHBbI

JBuratomics
MOpLIEHb

OBajbHas

HICCTEPHA

Tennosbie

[opsayas
MPOBOJIOKA

MocTtoBoe
COMPOTHBICHUE

|

Hpyrue Tunbt

Buxpesoit

DNeKTpo-
MarHUTHbIA

YbTpa3ByKOBOMH

KopHonucosbiii
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10.2.1 PacxomoMepsl TIepeMEHHOTO Tepenana JaBleHUs

Hawubosbliiee pacrpocTpaHeH1e B IPAKTHKE MPOBEeHUS TPOMbBICIOBBIX UCCIIEA0BAHUI Ta30BbIX
U ra30KOHIEHCATHBIX CKBAXWH MOJYYWIH U3MEPHUTE/IbHbIE YCTPONUCTBA, OCHOBAHHDIE HA METOME Mepe-
MEHHOTO Ieperaga JaBICHUS, UMEIOIIME Psil JOCTOUHCTB. Bo-TiepBbIX, OHU MTPUTOIHBI IS U3MEPEHHA
pacxona oaHOMAa3HbIX ¥ IByx(da3HbIX Cpell TPUA Pa3iMYHBIX JaBJICHUSIX U TeMIeparypax. Bo-BTopbix,
WHIWBUAYAJILHO H3TOTOBJSETCS TOJBKO TPeoOpa3oBaTeslb «PACXOA4 — CYXalollee YCTPOMCTBO».
Bce ocTaibHbIE YACTH, B TOM YKC/Ie AM(MAHOMETP U BTOPUUHBIN TTPUGOP, MOTYT U3TOTOBIATLCS CEPUITHO;
MX YCTPOICTBO HE 3aBUCUT HU OT BUAA, HY OT ITApaMETPOB U3MEPSEMOIA cpelibl. B-TpeTbHX, OTCYTCTBYET
HEOOXOIUMOCTD B 0Opa3LIOBLIX YCTAHOBKAX IS FpalyupoBKU. [panyrnpoBOYHasa XapaKTEpHUCTUKA CTaH-
HAapTHBIX CYXXalOIIMX YCTPOMCTB MOXET OBbITh ONpeae/ieHa pacyeTHbIM IyTeM. Hapany ¢ stuM, pacxono-
MEPBI € CYXAIOIIMMH YCTPOMCTBAMM UMEIOT PSI HENOCTATKOB, HaNbo1ee CYHIECTBEHHBIM U3 KOTOPBIX
SIBJIAETCS TO, YTO MEXIY PACXOA0M M TepenaaoM JaBIeHUs] CYLIECTBYET KBaApaTHYHasi 3aBUCUMOCTb,
YTO M3-3a BbICOKO} ITOrPEeLIHOCTU U3MEPEHMS HE TIO3BOJISIET M3MepsITh pacxon MeHee 30 % or Makcu-
MAJILHOTO 3Ha4YE€HUs1. DTO 3aTPYAHSIET HCITONB30BaHUE 3THX IPUOOPOB 111 UBMEPEHUA PACXON0B, U3ME-
HSIOIIMXCA B LIMPOKMX AUara3oHax. Takke pacxonoMepbl, OCHOBAaHHbIE Ha METOJIE IIEPEMEHHOTO Tepe-
nafa AaBjeHUsl, UMEIOT OrpaHMUEHHYIO0 TOYHOCTb, TIPUYEM TMOIPEIIHOCTh U3MEPEHUS KOJIEOIeTCs
Brpenenax 1,5 % — 3 % B 3aBUCHMOCTH OT COCTOSTHUSI CY3KaIOLIETO YCTPONUCTBA, AMaMeTpa TpyooIpoBoza,
[IOCTOSIHCTBA JABJICHUS ¥ TEMIIEPaTypbl U3MEPSIEMOM CPEelbl.

OnpeneneHue pacxona Cpeabl METOIOM NEPEMEHHOTO Nepenana faBjeHUs OCHOBAaHO Ha CO3-
JAHUM B U3MEPUTENBHOM TPYOOIMPOBOIE C MOMOLIBIO CTAHIAPTHOIO cyxatolero ycrpoiictsa (CY)
MECTHOTIO CyXXeHus rmotoka. [1pu 3ToM Mepoii pacxoia MOXET CIYKUTb pa3HOCTb HaBICHHUA.

YcTpoiicTBa st U3MepeHusi oo1rero 1ebrTa, OCHOBaHHbIE HA METOAE IEPEMEHHOTO Meperaaa
JaBJIEHHs, AEJATCA Ha 1Ba TUIA: U3MEPUTENHN TOKPUTUYECKOTO TeUeHUs U auadparMeHHbIE U3MEPHU-
teau Kputhueckoro teyeHust (JIMKT). Mamepurenn nOKpUTUYECKOTO TEUYEHHUS COCTOAT M3 JBYX
OCHOBHBIX Y3JIOB. YCTPOMCTBa, B KOTOPOM MOHTHpYeTCsl tnadparma, corua, WTyuepsl, U auddepeH-
LHMANBHOTO MAHOMETPA, C [IOMOLIBIO KOTOPOI'o U3MEPSIOTCS (MOKa3blBAIOTCH, 3ATMCHIBAIOTCA, MEpe-
JIAIOTCS) Tepernabl AaB/ieHUs Ha AuadparMe v 1aBlIeHUs MEepen CYyKaoINM YCTPONCTBOM.

K cTaHzapTHBIM (HOPMATU30BaHHbBIM) CYXKaIOIIIMM YCTPOICTBaM OTHOCATCA Auadparma, pas-
JIMYHBIE corUta U TpyOa BeHTypu.

CrangaptHas [uadparMa — 3To THII CYXaloILETro YCTPOICTBA, BBITIOJTHEHHOIO B BUZI€ TOHKOTO
JUCKA C OTBEPCTUEM, HMEIOIIMM CO CTOPOHBI BXO/Ia OCTPYIO MPSIMOYTOIbHYIO KPOMKY. TeXHUYECKUE Tpe-
6oBaHM4 K 1MadparmMaM, a Takke K ux ycraHoBke periamenTupoarbl [OCT 8.586.2. Coruto — 310 TMI
CYXaloILEero yCTPOCTBa, UMEIOILIETO TIABHO CYXKAIOUIYIOCS YacTh Ha BXOE, IEPEXOISLIYIO Ha BBIXOIE

B ropiioBuHy. CornacHo FOCT 8.586.3 wist uaMepeHUs periaMmeHTHpytoTest Tpu Buna cornest: UCA 1932,
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3JUIMIICOMAHOE U corulo BeHTypu. fpuMeHenue Tpy6 BeHTypu 3aBMCUT OT MX pa3sHOBHUIHOCTH,
00YCIIOB/IEHHOM CMIOCOGOM U3TOTOBJICHUSI MX BXOAHOM KOHMUECKOM YacTi M Npobuis nepecedeHust
BXOIHOTO KOpIyca 1 roplioBiHbI. CrioCOOb! U3TOTOBJIEHUSI TPYO BEeHTYpH U rpaHMLIBI MX NPUMEHEHUS]
pernameHTuposanbl F'OCT 8.586.4,

HexoTopbie NpUHUMIIBI PacYETOB pacxoa Cpe/ibl, IPOXOAALIEN Yepe3 CyKaIOLIHe YCTPOICTRa,
npeacTaBieHbl B yacTy 11 HacTosIIMX peKoMeHzauii,

[Ipu BBIGOPE TMNA CyXKAKOIIETO YCTPONCTBA HEOOXOIUMO YYUTHIBATH MX KAYECTBEHHbIE Xapak-
Tepuctiku (IOCT 8.586.1), npuBenenubie B tabauue 10.8. Ha ocHOBaHUM JaHHBIX Ta6IULIbL LTS
V3MEPEHHUS PAaCX0/la M KOJIMYECTBA CPellbl B U3MEPUTESIbHOM TPYOOTIPOBOIE BHYTPEHHUM 1UAMETPOM
cebiie 100 MM npeanoyTuTesbHO npuMeHerue nuagpparm. Corta MCA 1932 PEKOMEHAYETCS MpH-
MEHATD, €CJIN ONpPEIEISIIONINM YCIOBUEM BBIOOpA CyXalOLIEr0 YCTPOICTBa SIBISIETCS CTAOWIBHOCTD
XapaKTePUCTUK NPH JUIUTENIbHOM IKCIUTyaTauuu. OHU MOTYT 0GeCeuynBaTh HAaMOOJIbLIYIO TOYHOCTD
M3MEPEHUH OTHOCHUTE/IbHO IMacparM B Tpy6onpoBonax ¢ Hebonbiuum auamerpom. Coruia BeHTypH
PEKOMEHIYETCSI TPUMEHSIT VISl HAICKHOTO ONPEeNeICHUsI PacXoia U CHUXEHUMs MOTepb JaBJIeHUs
B U3MEPUTENIbHBIX CHCTeMax. TpyObl BeHTypH peKOMeHIyeTCsi IPUMEHATD [UTsS U3MEPEHMsI pacxona
3arpsI3HEHHBIX TIOTOKOB, a TaKXe, eCM HapALy C HaJIeXHOCThIO MU MaJiOi MOTepell AaBIeHUS,
TpeOYIOTCS KOPOTKHME NPAMOIMHEHHbBIE YYaCTKH [0 ¥ ITOCIIE CYXKaIOLIETO YCTPOMCTRA.

Takxe mpu BeIGOpPE CyXaloIIEro ycrpoicTBa HEOOGXOAMMO PYKOBOICTBOBATHLCS CIEAYVIOLIAMH
coobpakeHusIMH. [10Tepst naBieHKs B CYKAIOLIUX YCTPOKCTBAX yBEIMUMBAETCS B CIICAYIOLLEH MOC/e-
I0BaTeJIbHOCTU: TpyOa BeHTypH, ainHHoe corto BeHTypu, KopoTkoe comto BeHTypu, coruto, nua-
¢parma; Mpu OXHUX U TeX XKe 3HAYEHUSIX OTHOCHTEIbHBIX IMAMETPOB OTBEPCTHIT YCTPOIACTRA B, naB-
JIEHUA U [IPOYMX PaBHBIX yc10BuUsiX. COILIO NO3BOJIAET U3MEPSTh OOMIBINMIA pacxoa, yeM auadparma,
1 obecnieunBaeT bosiee BHICOKYIO TOYHOCTb U3MEPEHHUsI. MI3MEHeHe UK 3arpsi3HEHHE BXOLHOTO TIpo-
¢buis cykaiouero yCTpoicTBa B MpoLIecce IKCIUIyaTalMy BIMAET Ha Ko3hULMEHT pacxoaa ama-
(parmbl B GosblLEH CTENeHH, YeM Ha K03 dHULIMEHT pacxona coruia.

[epenan napienuns Ha CY ONpenensioT MOACOCAMHEHUEM YEPE3 COENMHUTENbHbBIE TPYOKU
K OTBEPCTHUAM JUIs1 OTOOPA AABJICHUS WIIM K OTBEPCTHSIM B KOJIBLIEBBIX KAMEPAX YCPEAHEHUSI, CITyXa-
MM 111 Iepeayy JaBJIeHUs K CPeICTBaM U3MepeHus, nubdepeHIIMATbHBIX MAHOMETPOB.

Ipu npoBeneHUM UCCeN0BaHUI IKCILTyaTalIMOHHBIX FA30BbIX U Ta30KOHIEHCATHBIX CKBAKUH
B [1pOLIECCE Pa3pabOTKKU MECTOPOXIEHHS LIMPOKOE PACTIPOCTPAHEHHE B MOC/IEAHEE BPEMS IOy MK
CWIb(MOHHBIE IM(DMAHOMETPBI C MPUBOIOM IHArpaMMHOTO JUCKA OT YaCOBOTO MeXaHH3Ma (HaIlprmep,
HCC-712-M1), KoTopble ycTaHaBIMBAIOTCS HA BLIXOJE C CENapaTopa Ha MCCIeN0BATELCKUX JIMHUSIX

YKHI. O61uuit Bun cuibHOHHOTO AMMaHOMETPa TOKa3aH Ha pucyHKe 10.6. KOHCTpYKTHBHbIE 0CO-

167



P Tasnpom 086-2010

Ta6anua 10.8 — KauecTBEHHbBIE XapAKTEPUCTUKU CYXKAIOIUX YCTPOHCTB

HauMmeHoBanue XapakTepHcTHKA CYXaloluX YCTPOICTB
Tuna CY JOCTOUHCTBO Henoctatku
Hunadparma [TpocToTa B U3rOTOBJIEHUHN U MOHTAXE, MOXET B npolecce akcIuryaTalyiu

NIPUMEHATLCA B [IMPOKOM JMana3oHe yucesn Re.
VCTAHARIMBAIOT HAa U3MEPUTEIbHBINH TPYOOTPOBO
BHYTpeHHUM auamerpoM oT 50 1o 1000 MM.
HeomnpeaeneHHOCTh KoahdHuMenTa UCTEYEHNS
Juadparm MeHbIIIe, YeM Y APYTUX CYXKalOLIHX
ycTpoiicTB. Hannuue HeGOobILIOro CoaepXKaHus
KOHIEeHCcAaTa MPAKTUYECKU HE OKAa3bIBACT BIUAHUS
Ha KoaDULIUEHT ucTeyeHus

HEU30EXHO MTPUTYILIEHUE BXOAHOM
KpOoMKHU nuadparmsl,

YTO MPUBOIUT K AOTIOJIHUTENBHON
Iporpeccupyroei
HeornpeaeeHHOCTH

ko3 duLIMeHTa ucTeyeHus,
KOTOpAast MOXET OBITh
CyLLECTBEHHOI 11 avadparm,
YCTAHABIMBAEMbIX

Ha TpyGornpoBoaax McHee 100 Mm.
[Motepu AaBneHuUs Ha Juadparmax
BhlLLIE, UeM Ha 1pyrux CVY

Comto O6nanaet cTaOUJIbHBIMU XapaKTepUCTUKAMU I1PH SABngercs CIOXHBIM

NCA 1932 JUTUTEJILHOM 3KCIIyaTauuuy, NMOTEPH AABJICHUS B U3rotosiaeHuU. [IpumeHsIoT
Ha HEM MeHblie, yeM Ha auadparme. Moryt UMeTh TOJILKO Ha U3MEPUTEJIBHOM
OTHOCHTEJIbHBI anaMeTp oTBepcTus 1o 0,8. TpyOOIpOoRBOAE BHYTPEHHHUM
MeHnblie, yeM auadparma, pearupyeT Ha JUaMeTpoM He bosiee 630 MM.
TypOYJEHTHBIE MyJbCALWH TOTOKA U 06/1afaeT OTCYTCTBYIOT 3KCTIEPUMEHTAIbHBIE
MeHbLiIEN UYBCTBUTENBHOCTBIO K L1IEPOXOBATOCTH JAHHBIE 0 UX UCC/IeI0BAHUIO
BHYTPEHHHUX CTEHOK U3MCPUTEIBLHOIO TpyOONpoBOIA. npu Re > 107, HeonpeaeieHHOCTh
B usmeputesbHOM TpyOONpoBoOAe INAMETPOM MEHee Ko dHULIMeHTa UCTEYEH U
100 MM MOXeT obecreduBaTb MEHbLUYIO GoblIe, YeM Y JMadparMbl
HEONpPENEIEHHOCTh Pe3yJbTaTa U3MEPEHHUS pacxona
cpeabl, ueM auadparma, 3a c4eT OTCYTCTBUS
MOTPABKH Ha MPHUTYTJIEHUE BXOOHOW KPOMKH

Dmuuncouadoe |O61aaaeT CTAOUIBHBIMU XapaKTEPUCTUKAMH ABngeTcs CIOXHbIM B U3rOTOBJIE-

COIMJIo MpY [UTUTENBHOM 3Kcruyaratnu. [Totepu napneHus | HuM. [IpUMEHSIIOT TONBKO Ha U3ME-

Ha HEM MeHblle, YeM Ha nuadparme. MoXeT UMeThb
OTHOCUTEJILHBI nMaMeTp oTBepcTHsi 10 0,8

pPHUTEILHOM TPYOONpPOBOILE
BHYTPEHHUM AUaMETPOM He boJee
630 MM. OTCYTCTBYIOT 3KCIIEPU-
MEHTAJIbHbIE JAHHbIE 10 UX UCCITe-
noBanuio ripu Re > 107,
HeonpeneaeHHocTs Ko3(pdum-
¢HTa ucTeueHus pocturaer 2 %

Conno BeHTypu

O6sanaeT cTabMIBHBIMA XapaKTEPUCTUKAMU TIPH
TUTE/IbHOM DKemiyatauuu pacxonomepa. flotepu
JABJEHUA Ha HEM 3HAUMTEIbHO MEHBIIIE, YEM Ha
nnadparme, corie UCA 1932 v 3/1MNICOMIHOM
coruie. KoaddpuumeHT ucTeueHUS He 3aBUCUT OT
yucaa Re

SBnsgercs CIOXKHBIM B
u3rotoBaeHuM. UMeer y3kuit
J1ara30oH OpUMEHEHUS MO YUCITY
Re. UMeeT 60nbLIYIO
HeomnpeaeIeHHOCTb
K03(d(PUUMEHTA UCTEUEHHUS

Tpy6a Bentypu

QbasaeT cTabMUIbHBIMU XapaKTepUCTUKAMU NMPH
JUTMTENBHOI 3KcIuTyataunu. [ToTepy naBneHus Ha Hei
3HAYMTENBHO MEHbIIIE, YeM Ha quadparme u COILIE,

a B HEKOTOPBIX ciiy4asx v coruie Bentypu. Tpebyrores
KOPOTKHUE NPSMOJMHENHbIE YUaCTKN U3MEPUTENILHOTO
TpybomnpoBoja. B mpoTouHoii 30HE OTCYTCTBYIOT
3aCTOMHbBIE 30HbI, 1€ MOTYT CKAaIlJIMBAThCS OCAIKH.
JlornyckaeTesa K MpUMeHEHHIO B TpyOonpoBoaax
BHYTPEHHUM jAnameTpoM 10 1200 mm

ABnsieTcs CIOXHBIM
B U3rOTOBJIEHUU U UMeeT OoJbIINE
pa3Mepsl
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6eHHOCTH CHIB(DOHHOTO IMPMAHOMETPa 1 CIIOCOBbI €70 MOAKIIOYEHHS K U3MEPUTEIBHOMY TPY6O-

MPOBOAY IIPUBEACHBI B yacTH 11 HacTosA1Mx peKOMeHalInHA.

B Hacrosiulee BpeMst B NpPaKTHUKE NPOBEIECHUS
MTPOMBICTIOBBIX UCCJIENOBAHUIA BCe OOJbLIE UCTTOB3YIOTCA
3NIEKTPOHHBIE NM(HMAHOMETPHI (IaTYMKHU Meperana 1aB-
JieHu#), Beinyckaemblie hupMamu I «Metpan», Emer-
son Process Management (CI11A), Yokogawa Electric Cor-
poration (SInonwus). ITpuGopbl MOIYT MPUMEHSATLCS TSI
pa3/IMYHbIX CPel U paCCUMTaHbl HA IUMPOKHUI JUATa30H
pacxonoB, pabounx naBieHUH U Temnepatyp. Hanpuwmep,
HaTyuk AuddepeHUMaNbHOTO NaBJAEHUS MOAETHU
EJAT10A ¢upmsbl Yokogawa Electric Corporation (pucy-
HOK 10.7) npenHasHavyeH U U3MEPEHUS PACXOIA K-
KOCTH, ra3a WiM l1apa, a TakXe MOXET ObITh HCIOIb30BaH
IJ1s1 U3MEPEHUS YPOBHS, IVIOTHOCTU U naBjieHus. Ero
BBIXOAHOW CcUTHal — 4—20 MA TOCTOSHHOIO TOKa
COOTBETCTBYET BEJIUYMHE U3MEPEHHOTro AUddEpPEeHLIU-
aibHOTO nasjieHus1. [1pyM HATMYUK XUAKOKPUCTAIMYE -
CKOTO AucIuies Npudop MOXeT paboTaTh MpU TeMIepa-
Type okpyxarouieit cpenst ot MuHyc 30 °C no mwmoc 80 °C.
MakcumanbHoe pa6ouee naBjeHHEe B 3aBUCMMOCTH OT
KOMILIEKTaUMu nocturaet 16 MIla. Basosas TOYHOCTb
npubopa, BK/IIOYast BAMSIHUE HEIMHEWHOCTU, TUCTEpE-
31ica U NMOBTOPAEMOCTHU, cocTaBasaeT 0,075 % ukanbl.

TunoBele CXeMbl MPUCOCAMHEHUS U3MEPUTEb-
HOTO Mpeodpas3oBaTens nepenajga AaBleHUs Wik 1udma-
HOMETpA MPH Pa3InYHOM PacNoNoXEeHUH TpybonpoBoaa
pernamentupoBanbl [OCT 8.586.5. I1pu uzmMepeHusx pac-
X0Ja BJIAXHOTO ra3a B CXeMe YCTAaHOBKM TU(dMaHOMeTpa
NPUMEHSIOTCS OTCTOMHBIE KaMephl. OTCTOMHbBIE KaMepbl

PasMELLAIOT B HUXXKHEH TOYKE COCIUHUTENBHBIX TPyOOK.

Pucynok 10.6 — Iudpmanomerp
CWJIB(OHHBIN CaMOIUIIYIIHA

Pucynoxk 10.7 — Jlatyuk
AupdepeHIIManbHOTO AaBIEHU MOLEIN
EJA110A
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OcHOBHOE TpeGOBaHI/le npu UBMCPCHHUHN IIeOUTOB 3aKJII0YAETCA B TOM, YTOOBI pacxon Cpeabl ObL1
MOCTOSIHHBbIM WIH MEJUIEHHO U3MECHSIOIUMCA BO BPEMEHU. ﬂOHYCKaIOTCH myJIbCAlMH MOTOKA, €CJIN

BBIMTOJIHAECTCA YCJIOBHE!
0,5
n —\2
Z(APi —AP) (10.6)
i=1

— <0,1,
AP

S| =

roe 17 — YMCIO0 U3MEPEHUI nepenana IaBjieHKs 32 UHTEPBaI BPEMEHHU, MPUHSATHIA 1151 OUCHKH
MyJIbCAl UM MOTOKA;

[ — HOMEDP U3MEPEHHUS;

AP, — 3HaueHue Mepenaja AaBIeHus! IIPU i-M U3MEPEHHH;

n

AP = ZAR — cpelHee 3HaYeHUE Mepernana AaBJIeHHUs.
i=1

[1pu McCIeN0BAHMH CKBAXHMH UCTIOJIB3YETCsl METOI U3MEePEHHU 1eOnTa iuadparMeHHbIM M3Me-
putenem kputuaeckoro tedeHus (JJUKT). [Tpu nuamepennn nedbura rasa ¢ IoMOoUIbiO AW KTa nonxHo
GBITh 00ECMIEUEHO KPUTHUYECKOE YCIIOBUME MCTEUEHHUS Ta3a yepe3 auadparmy. YciaoBHe KpUTHYECKOTO
WCTEYEHHs IOCTUTAeTCs TOTAA, KOrIa JaB/ieHUe 10 AvadparMbl B ABa 1 00J1e€ pa3s BbIlle YeM NaBICHNE
nocie Hee. TTpu uccnenopannu ckBaxuH JJUKT oGbIMHO ycTaHABIMBAETCA HA (haKeIbHBIX (BBIKUAHBIX)
smnusix. Ha pucynkax 10.8, 10.9 npusenensl KoHcTpyKTHBHBIE pasMepsl JIMKToB anamerpom 50,8
1 101,16 MM, a TakcKe UCTIONb3YEMBIX 1UadparM coracHo HHCTpyKuuu 1960 1. [24].

Jle6uT rasa npy KpUTHYECKOM MCTEYSHUH ONPEAEIISIIOT M0 (popMyJiaMm, MpeaCcTaBIeHHBIM B pa3-

nene 7.

CPA

Qzﬁ, (10.7)

rie O — 1ebut rasa, Thic. M3/cyT;

C — ko3 PHULIMEHT pacxona,

P — abcomoTHOE JaBlieHue nepen nuadparMoi, KTc/cM2;

A — NIOMPaBOYHbIH KO3(PMUIMEHT, yUUTHIBAIOLLII N3MEHEHHST TTOKa3aTeist afuadarhbl peasb-
HOTO ra3a (IS ra3oBBIX MECTOPOX/EHMI ceBepa TioMeHCKOM 06JaCTU U NPU ra30KOHAEHCATHBIX
MCClieIoBaHMSIX TPU AaBlieHusiX Huxe 5 MTla npyHuMaeTcst paBHbIM 1);

P ory — OTHOCHTENbHAS TIOTHOCTD [a3a Mo BO3AYXY;

7 — KO3 PHULUUEHT CBEpXCXKUMaeMocTh ipy Pu T,

T — TeMnepatypa rasa nepen avadparmoii, K.
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1 — oTBEpCTHE LI MAHOMETPA; 2 — OTBEPCTHE 1Sl TPOAYBOYHOTO BEHTWISE;
3 — TepMOMeTpHUYECKUIT KapMaH; 4 — nuadparma

Pucynok 10.8 — JuadparMeHHbIE U3MEPUTENN KPUTHUYECKOTO TEYEHUS
IuvametpoM 50,8 Mm (a) u 101,16 MM (6)
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Pucynok 10.9 — Inadparmel, npuMeHsieMbie B 1uapparMeHHbIX U3MEPUTEIISIX
KpUTHUYECKOTro TeueHUs1 iuameTpom 50,8 MM (a) u 101,16 MM (6)

Ta6mnubl 3Ha4enuit koadduunenTa C B 3aBUCUMOCTH OT AMAMETpa AuadparMbl IpeACTaBIEHbI

B paszesnie 7, a Takxe B Aeiictytowmeit MHcTpykuuu [1] u apyrux pykosoactsax [20, 24]. ins npu-

OmxeHHbIX pacyeToB ne6uTa rasa no AWM KTy B IpOMBICIOBBIX YCIOBHSX LIEIECOOOPA3HO PACCUNTHI-
BaTh KO3 duumeHT C No CAeLyIOIUM SMITUPHYECKIM (POpMYJIaM:

Inst IMKTa 50,8 MM — C =0,189-d2; (10.8)

T IMKTa 50,8 vm — C =0,184-d2,

(10.9)
d — nuaMeTp quadparMbl, MM.

rae
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[Ipu mpoBeaeHUH CMELUAIbHBIX TA30JMHAMUYECKUX UCCIIEJOBAHUI TAa30BbIX CKBaXUH VIS
3amepa 11e6UTa ra3a u yaeJbHOro KOJIMYECTBEHHOTO COIePXKaHKsl TBEPAOi U XKUIKO# (10 2 cm3/m3) a3
YCIoNb3yeTcs TPYOHbIi cenaparop — yctaHoBKa « Haabim» (pucyHok 10.10), KOTOpbIA H3roTaBavBa-

eTcs B cooTBeTcTBUM ¢ TY 4318-036-00158758-99.

Pucynok 10.10 — YcraHoBka «Hanbim»

«HanpiM-1» IpuMeHseTcs IPU UCCIICAOBAaHUM CKBaXWH C BBIIIYCKOM ra3a B aTMOc(epy,
«HanpiM-2M» — 6¢e3 Bblnycka. OtaeneHye KarneiabHO! Blard U MEXaHUUYECKUX TIPUMECEH OT rasa npo-
BOIUTCS B ABYX ceKlMsax. CeKins rpy0oit OUMCTKU MPENCTABISET COO0M TOPH30OHTA/IbHBIHA MPAMOTOYHBIH
cenapaTrop LIEHTPOOEXHOrO THIA C JIONMACTHBIM 3aBUXpHTenaeM. CeKLiMsa TOHKOM OYMCTKM BKJTIOYAET,
KPOME aHAJIOTMYHOI0 3aBUXPUTEIIS, METAIOKEPAMUYECKUAH QUIILTD.

M3MepeHue pacxona OYMILIEHHOTO ra3a OCYIIECTBISIETCS] OBICTPOCMEHHBIM CYXKAaIOLIMM YCTPOW -
ctBoM TuMa YCB, npyu 5ToM OTIeIeHHas OT ra3a XXUAKOCTb C MEXaHUYECKMMU ITPUMECSIMM TIOCTYTIACT
B KOHTeliHepbl. KoHTeliHepsl M1 cOpoca oTcenapyupoBaHHOM XKUIKOCTH, CogepXKalliei MPUMECH, Kpe-
MIATCA K KOPIIYCY KOJIIEKTOPA C MMOMOILIbIO OBICTPOPAa3bEMHBIX COEAVMHEHHA.

Pabouee nasieHue B ycraHoske 1o 16,0 MIla, npomyckHast CIOCOGHOCTD [10 Ta3y COCTaBIAET
1,5 mutH M3/cyT, 1o )xunkocT! — 10 2 cM3/M3 mpu TeMneparype okpyxatolueii cpenst oT Munyc 50 °C
10 ruioc 40 °C. O6beM HaKaIUIMBAEMOIi XUIKOCTH B eMKOCTH KoHTeliHepa 0,012 — 0,014 m3.

10.2.2 KopuosiuncoBble pacXoa1oMepbl

KopuonncoBbiMy Ha3bIBAIOTCS pacXoJOMeEpPbI, B IpeoOpasoBareie pacxona KOTOPHIX B MPO-
uecce BHEIIHErO WIM BHYTPEHHETO CHJIOBOIO BO3AEHMCTBUS BO3HMKAET KOPHOIUCOBOE YCKOPCHHUE,
3aBHCSLIEE OT PacXoja, KaK [oKazaHo, HanpuMep, B cripaBouHuke «Pacxonomeper» [25]. Kopuonu-
COBbBIE PACXONOMEPHI U ILIOTHOMEPHI MTpelHa3HaYeHbI 151 TPSAMOTO U3MEPEHUS MacCOBOTO pacxoja,
[UIOTHOCTH, TEMIIEPATYPbl, BLIYKUCIEHHS OOBEMHOTO pacxola XHUIKOCTel, ra3oB U B3Becel. Bee
M3MEPEHUS BLITIOJIHSAIOTCS B pealbHOM BpeMeHU. Kakoro-nu6o JOMOIHUTEIBHOTO 000py10BaHUS AJIs1
u3MepeHMii He TpebyeTtcst. Kpome BHICOKO# TOUHOCTH M NOBTOPSIEMOCTH PE3YJIBTATOB U3MEPEHMIA, CEH-
COpPbI KOPUOJIMCOBBIX PACXOAIOMEPOB XapakTepH3yIOTCsi HU3KON CTOMMOCTbIO 3KCIUTyaTaly. CeHCophl

HE HaKJ1aIblBalOT OCOObIX TPEOOBAHUI IO MOHTAaXYy, He TPEOYIOT MPSIMOJIUHENHBIX Y4aCTKOB WU
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CIIELIMAJIbHOTO 000pYNOBaHUS Mg (POpMHUPOBAHUS MOTOKA, B HUX HET ABUXKYIIHUXCA AETANEM.
Kopuonucosbtit pacxogroMep COCTOUT U3 AaTYMKa pacxoaa (ceHcopa) u npeobpasosaress. [1puHLK-

[IMAJIbHAY cXeMa TTOAKIIIOYEH U KOPHOAUCOBBIX PACXOAO0MEPOB ITpeacTaBiIeHa Ha pucyHke 10.11.

RFT9739
npeobpasosare/ib

KoMMyHUKauus

9 XUJIbHbIH
Kabenab

Syl
s
HART-koMMyHHKaTOp

Pucynok 10.11 — Cxema nmoax/toueH1st KOPUOJIHUCOBOIO pacxomoMepa

CeHCcop HanpsiMmylo U3MepsieT pacxol, MJIOTHOCTh Cpeibl U TEMIIEPATYPY CEHCOPHBIX TPYOOK.
[Tpeobpa3oBaresib KOHBEPTUPYET MOJYYSHHYIO ¢ CEHCopa MH(MOPMALAIO B CTAHIAPTHBIE BHIXOIHBIE
curHanel. M3mepsieMas cpena, mocTymnawuiast B CEHCOpP, pa3lesieTCsl Ha paBHble MTOJIOBUHbI, IPOTE-
KaIoLIMe Yepe3 KaxIylo U3 CEHCOPHBIX TPYOOK. /IBHKeHHE 3a1al01eil KATYIIKY TPUBOAUT K TOMY, YTO
TPYOKM KOJIEONIOTCS BBEPX-BHU3 B IIPOTUBOMOJIOKHOM HampaBicHUHU ApyT K Apyry. Kak pesyiabrar
M3ruda CEHCOPHBIX TPYOOK reHeprpyeMble IeTEKTOpaMU CUFHAJBI HE COBMAIAIOT Mo (pase, TaK KaK CUT-
HaJI C BXOAHOTO JIETEKTOpPa 3arna3blBaeT Mo OTHOMIEHHUIO K CUTHAJIY C BEIXOIHOTO JeTeKTopa. PasHuLa
BO BpEMEHM Mexny curHanamu (AT) r3MepsieTcsi B MUKPOCEKYHIAX U MPAMO MPOIMOPLHOHAIbHA
MaccoBoMy pacxony. Yem Oonbliie AT, TeM 0OJIbIIIE MACCOBBIM pacxo.

B npakTuKe npoBeaeHUs] MPOMBICIOBbIX UCC/IEI0OBAHWI Ta30KOHIEHCATHBIX CKBaXUH KOPHO-
JINCOBBIE PAcXOAOMEPLI YCTAHABIMBAIOT HA JIMHUSX BbIXOJA ra3a ¥ KOHAEHCAaTa M3 celapaTopa.
Kopuonucossie pacxogoMmepsl BeinyckaroTces psagoM komnanuii [T «Metpas», Emerson Process Ma-
nagement (CLLIA), ABB.

II' «Metpan» coBMecTHO ¢ KomnaHueir Emerson Process Management (CILIA) BeInmyckaer
KOPHOJIMCOBBIE pacxoaoMepbl cepun «MeTpaH-360» (pucyHok 10.12), 061aaaoninii BceMyU 10CTOUH-
CTBaMU KOPHOJIMCOBBIX PaCX0N0OMepoB. M3mepsieMast cpefia pacxoioMepa: rasbl, OT cBepxierkux (H,),
XKUIKOCTHU (B TOM UUCJIE aTPECCUBHBIE), IMYJIbCHUH, CYCIIEH3WU, B3BECU, TSLKEJIbIE U BLICOKOBS3KUE
cpenbl (chipasi HepTh, Ma3yT, OUTYM, ryapoH). Pabouee uU36LITOUHOE AaBjeHUE B TPyOOIIPOBOIE B
3aBUCUMOCTH OT CEPHU pacxoloMepa MOXeT 10CTUraTh 15,8 MIla. YcnoBHbIN 1MaMeTp TpyOOIIpoBoaa

nipu uaMepeHuu — 1o 100 mM. TIpeneabl OCHOBHOI OTHOCUTENBHOM NMOrPELIHOCTH M3MEPEHM I Macco-
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BOT'0 1 00BEMHOIO0 pacxoa0B Xuakocteit no 10,2 %; razoB — no + 0,5 %. CpenHuii Cpok CiyKOb! TpU-

6opa — 18 j1eT, MeXITIOBEPOUYHBIN MHTEPBAJ — YEThIPE I'Ofia.

[peo6pasopatenb
1700/2700

OCcHOBHOI1
npoleccop

\Gﬂ ‘ C:":-::j
YKasarenb
Natank d‘:D HaNpaBaeHNs
pacxona _"_'_‘/ MOTOKa
——

Pucynok 10.12 — KoHcrpykuust pacxogomepa «MetpaH-360»

10.2.3 YnbTpa3ByKOBBIE PACXOI0OMEDPLI

VIIbTpa3BYKOBBIE PAaCXOIOMEpPbl OCHOBaHbI HA U3MEPEHUH, 3aBUCSILEM OT pacxoia, TOro Wi
HHOTO aKycThdeckoro 3¢hdexra, BOZHUKAIOLIETO NPYU IPOXOE YIKTPa3BYKOBBIX KOJNeOaHUN yepe3
MTOTOK XXMIKOCTH WJIM ra3a. B HacTosilee BpeMsi TPUMEHSTIOTCS IBE PA3HOBUIHOCTH Y/IBTPa3ByKOBBIX pac-
XOIOMEPOB: PACXOAOMEPEI, OCHOBAHHBIEC HA MIEPEMEILICHUH YJITPA3BYKOBBIX KOJIEOAHUIA IBUXYILENCS
cpenoit (BpeMsiMMITYJILCHBIM METOI U3MEPEHUS), M PaCXOIOMepbl, OCHOBaHHbIE Ha 3ddekre oruiepa.
OaHoBpeMEHHOE HATMYHME OBYX METOIOB U3MEPEHMS B aKyCTUUECKUX PaCXOOOMEPAX, BPEMIAUMIYIb-
CHOTO ¥ JOTUIEPOBCKOrO, MO3BOJISIET U3MEPSTh PACXO JIIOObIX OTHO- U MHOTO(a3HBIX CPell, TAKUX KaK
Bola, He(Th, MACJIO, LIEIOUM, KMUCIIOThI, KOHIEHCAT, CYCIIeH3UH, ra3 (1pu JasieHuu oonee 4 MIla).

OTCYTCTBHE KOHTAKTa C KOHTPOJIMPYEMBIM TTIOTOKOM MO3BOJISIET U3MEPSITH € MIOMOILLBIO aKy-
CTUYECKUX PACXOJIOMEPOB PacXol IIOOBIX arpecCUBHEIX cpel. OTCYTCTBUE IBUXYIIMXCS YacTeil yBe-
JIMUUBAET CPOK CIYKOHBI Tpurbdopa.

Kommnauusamu Controlotron Ltd., Thermo Electron Corporation, GE Panametrics, Invert
Electric Systems, Micronics Ltd. BeImyCKaloTCsl pa3jIMYHbIE TUMBI YIBTPA3BYKOBBIX PACXOIOMEDPOB,
MpexHa3sHaueHHBIX KaK U KOMMEPYECKOro y4eTa HehTH M rasza, TaK U IJIs1 pa30BbIX U3MEPEHUH (1op-
TaTUBHBIE PACXOJOMEPHI).

Hanpumep, cepust 1010GC (pucyHok 10.13) — 310 HOBelIIas pa3padoTKa B CeMeHCTBe Oec-
KOHTAKTHBIX YJIbTPa3ByKoBhiXx pacxogoMepoB Controlotron 1010. Co3naHHbIE HA OCHOBE HIMPOKO-

Jy4yeBod TtexHonorun Wide-Beam 3Ty npubopbl npeqHa3HaYeHbl A1 BEACHUS KOMMEPUYECKOTO
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M ONEPaTMBHOTO y4€Ta NPUPOLHOTO WK TEXHOJOIMYECKOTO Ta3a BO3IyXa Ha 0OLEKTAX ra3onpo-
MBILUICHHOrO KOMILIEKCA, U3MEPEHHSI PACXOa B CTAIBLHBIX M IUIACTUKOBBIX TPYyOaX ¢ IHAMETPOM
ot 50 1o 1400 MM C NOTOKaMH BBICOKOTO U HU3KOTO NABJIEHUS. PacxomoMepbl IPUTOIHBI TAKXKE IS
M3MEPEHMA pacxofia MHOrodasHbIX cpejl (ra3 M Xxunkas ¢asa), 06eceynBaioT CTabUIbHOE H3Mepe-

HUE NPY HATTMYUH XKUIKOH Pasbl 10 30 % U U3MEPSIOT €€ colepKaHUe ¢ TOUHOCTHIO OKOJIO 5 %.

PO VORI S

¥
~Q0
/.

S AN
i

P\t

Pucynok 10.13 — pacxonomepsi Controlotron cepun 1010GC st rasos

ITpuGopst cepun 1010GC no3BoNAIOT ONMpPeReNATH MACCOBBIA M OGBEMHBIIA PACXOL; cyMMap-
HBbIN OOBEMHBIN U MaCCOBBIH Pacxoll; INIOTHOCTb; TEMIIEPATYPy CPEMbl; IPUCYTCTBUE B Ta3e XMIKOM

(l)a3bl, a TaKXe MPEeOCTaBIAIOT OTYET O MOJHON U TEKYIUEH TUarHOCTUKE.

10.3 ObopynoBanue 1uis cycKa LiyGMHHBIX NPHOOPOB

Ha pucynke 10.14 mokasaHo ycTbe CKBaXHHBI, 060pYI0BAHHOE TS IPOBEAEHUS TTyOMHHEIX
3aMepoB. K 0CHOBHBIM 31eMeHTaM 000pYIOBaHHSI, TPUMEHSIEMOTO IIPU CITYCKE TTYOUHHBIX MPUBO-
POB [UIs1 UCCIIEIOBAHUS CKBaXUH, OTHOCATCS IIyOMHHas Jiebeaka 6, ycTaHOBJIIEHHAS Ha aBTOMOOWIIE
¥ 000pyIOBaHHAA CIELMAIbHON MPOBONIOKOIA 5, 1 sy6pukaTop 3, mpeaHa3HAYeHHBIHA 11 6e3aBa-
PUHHOTO MPOBEAECHUS UCCIEN0BATENBCKUX PAGOT HA CKBAXHHAX C M30BITOYHBIM JAaBJIEHUEM Ha YCThe.
Jlybprkarop o6GopyayeTcs HalpaBIsSIOLIUMH POIMKaMU 4, 3allOPHBIM KPaHOM | M KOHTDPOJIbHbIM
MaHOMETPOM 2.

B HacTosiuiee BpeMsi OT€UECTBEHHBIMU MIPOU3BOAUTENSIMHU NTyOUHHBIX J1e6e 0K B 3aBUCHMO-
CTH OT KJIMMAaTUYECKOTO UCTIONHEHHUS], HAJIMYMUS MM OTCYTCTBHSL MEXTTPOMBIC/IOBBIX 0POT, ITyOUHBI
Y JIABJICHUA B CKBaXKMHE IIMPOKO NMPECTaBICHBI JIEOEIKM, CMOHTUPOBAaHHBIE KaK Ha IIACCH Pa3/iHy-
HBIX aBTOMOOWJIEH ¢ MPUBOIOM OT ABUTaTeel BHYTPEHHETO CrOPaHMsA, TaK W MajoraGapuTHBIe
NIEPEHOCHbIC ABTOHOMHBIE C Pa3THYHBIMU TUITAMU NTPHUBOAa. OCHOBHBIE KTaCCU(MUKALIMY [NIyOUHHBIX

JebenoK npeacrapieHs! B Tabauie 10.9.
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PucyHok 10.14 — O6opynoBaHue yCThbsi CKBaKMHbI [UTs IPOBENEHUSI TIYOUHHBIX 3aMEPOB

Ta6numa 10.9 — OcHoBHbIE KI1accUPUKALIMK TJTYOUHHBIX JIEOEN0K

OCHOBHbIE XapaKTepUCTUKU [Mapametp

TugpaBanueckue

MexaHu4ecKue ¢ TPUBOIOM OT KOPOOKH JOMOJHUTELHOIO
0TOOpa MOUIHOCTHU

MexaHn4yecKue ¢ MeKTPONPUBOLOM

ITo TNy npuBoaa

CaMoxoHbie

[To MOOMJIBHOCTH HecamoxonoHble
MoOuabHbIE

ABTOMAaTHYECKHUE

TTo npMHUMIY YKIAAKU IPOBOJIOKHU
PyuHbIe

CMeHHbIe 6apabaHbl

MHOropyHKUMOHAILHOCTb

OnuH 6apabaH

B coorBercTBuH ¢ T1B 08-624-03 [11] cnycKonoabeMHBie OlEpallny CIEAYeT MPOBOIMTH C IIPH-
MeHeHHeM JieGeKH ¢ THAPABINYECKUM [TPUBOIOM, 00eCTIeYHBaIOLLMM BpallleHue 6apabaHa B T00bIX
JAMana3oHax CKOpocTeil U ¢ GUKCUPOBAHHOM HArpy3Koi Ha IPOBOJIOKY. J1OTyCKaeTCsi IPUMEHEHHE
NOABbEMHHUKOB C MEXAaHUUYECKUM MPUBOIOM ITPH KOHTPOJIUPYEMOM HArpy3Ke Ha IIPOBOJIOKY IO MaHO-

METPY, YCTAHOBJIEHHOMY Ha IyJibTe Oneparopa.
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B runpasinieckoM HCHONHEHNM OTOOP MOIUHOCTU HAa NPUBOJ HAcOCa OCYLLECTBIISIETCS OT
(braHna KOPOOKH JOMOTHUTENLHOTO 0TGOPa MOLITHOCTH (1OM). IIpuBon ruapoHacoca yepes Lern-
HYIO nepenavy coeiMHeH ¢ ¢aHueM kopobkn JOM. TiiapoHacoc cBsizaH TpyGOMpPOBOLAMMU ¢ TH-
POMOTOPOM, CO3IAIOLUMM KPYTSIUUHA MOMEHT Ul BpallleHusl GapabaHa ¢ nmpoBosiokoii. Hacoc co3-
JaeT SHEPruio HaBAecHUA paboueil XUAKOCTH, KOTOpasi MOCTYNaeT B TUAPOMOTOP M BHOBb
npeodpasyeTcss B MEXaHUYECKYIo 3Hepruio. Hanndue runpaBiuveckoil cBsizu MeXIy ABUTATENEeM
accu 1 1ebenKoit 00ecreYuBaeT BO3MOXHOCT 6ECCTYIIEHYATOTO PeryTMpOBAHMS B LIXPOKOM H1a-
TIa30HE CKOPOCTEH, ObICTPBIM pasron 6apabaHa 1ebenkH mocie ocraHoBky. [MnpaBanaeckas iebenka
MOXET ObITb CMOHTUPOBAHA HA IIACCH PA3THYHBIX TPAHCIOPTHBIX CPEACTB, UMEIOLIUX KOPOOKY
JAOM, 1160 Ha caHsX (B MOBHTPHOM HCIIONHEHUH), B TAKOM CIy4ae NPUBOLAOM JIEOCOKH SABIISIETCS
TATOBBIA JIEKTPOIABUTATEb.

B MexaHW4ecKOM MCMOMHEHUH JIebeKa YCTaHABIMBAETCS B KY30BE ABTOMOGHIIS, MMEIOILETO
KopoOky JIOM. Tlepenaya BpaueHus K 6apabaHy 1e6e1K1 OCYIIECTRISETCS OT ABUTATES] ABTOMOGHIIS.
PerynnpoBanue cCKopocTH nonbeMa LIyGHHHBIX TIPUGOPOB MPOBOANTCS MyTeM H3MEHEHNS YKC/a 060-
POTOB IBUTaTeIsl M CTyNIEHeH TpaHCMUCCHU aBToMoOuMIA. [1py ycTaHOBKe Ha aBTOMOGMIN 6e3 KOpOoOKU
J1OM nepenaya BpalieHMs! OCYIIECTBISETCS OT BCTPOEHHOTO PEryTHPYEMOTO 3JIEKTPOIIPUBOAA
IIOCTOAHHOTO WK MEPEMEHHOTO TOKa. McIons30BaHKe 3/1eKTPONpHBOAa MOIIHOCTLIO OT 1,5 10 2,2 KBT
MO3BOJISIET [UTABHO PETYJIMPOBATh CKOPOCTh MOIBEMA.

B cootsercTBHE ¢ Knaccudukauueii Tabnutsl 10.9 caMoxonHoe CYCKOMOXBEMHOE 060PYLO-
Barue (CI1O) ycraHaBnuBaeTCst Ha LIACCH BE3IEXOI0B, T'YCEHMUHBIX TPAHCTIOPTEPOB, a TAKKE pas-
JIMYHBIX TPAHCTIOPTHBIX CPEACTB [UT pabOT B MECTHOCTSIX, II€ BOZMOXEH I1POE3]l aBTOMOOWIBHOIO
TpaHcnopta. HecamoxonHoe CIIO yctaHaBnMBaeTcst Ha CaHSIX B €IMHOM KY30B€ 151 TPAHCIIOPTHPOBKH
BEPTOJIETOM. /LSl TPYAHOMOCTYITHBIX PalOHOB UCTIOJIB3YIOTCA MOOW/IbHBIE JIeOenKU, 0bIafatoLIme
MEHBIINM BECOM, U, KaK MPaBWIO, H3rOTABIMBAEMbIE COOCTBEHHBIMU CHJIaMHU. TpaHCIIOPTUPOBKA
MaJIorabapuTHbIX J1€0EN0K MOXKET OCYILECTBIISITECS JIIOOBIM BUIOM TPAHCIIOPTA.

Bce BbinyckaeMble JIeGeNKH 110 KIMMaTHYECKHM YCIOBHSIM JI0JKHBI COOTBETCTBOBATH TPe6O-
Barusim TOCT 16350, TOCT 15150 st yc10BHit yMEPEHHOTO M XOMOIHOTO MUKPOKIMMATHYECKUX
PaiioHOB NMpPH TEMITEPATYPE OKPYXKatollero Bo3nyxa oT MUHYc 40 °C 1o riioc 50 °C ¥ OTHOCUTENbHOI
BIaxXHOCTH 80 %, TO €CTb M3rOTABIMBATLCs B UCTIONHeHUH Y XJI UIsl KaTeropuu uaaenus 3.

B xauecTBe puMepa paccMOTPUM BO3MOXKHOCTH OHOM M3 YCTaHOBOK (pucyHok 10.15).

Ky30B ycTaHOBKM 14 McCieI0BaHUST CKBaXHH pa3lie/ieH TIONEPEUHOit TIEperopoaKoii Ha 1Ba
OTCceKa: ieOeIOYHbIM OTCEK U OTCEK omepaTopa. B meperopoike, pasiensiowieil OTceKu, BHIMOHEH
OKOHHBIY MPOEM, 0OECTIEYHBAIOLLMI HabMoneHUE 3a BepXHEii YacTbIo 6apabaHa, YCTheM CKBaXKHHBI

1 JIyOpUKaTOPOM, U IBEPHOM ITPOEM JUIS COOGLIEHMS OTCEKOB. B Ky30Be MMeIoTCsl HapyXHBbIe IBEpH,
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WCCNBAOBaIHNA CrBANUN
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Pucynok 10.15 — YcraHoBKa 15l TMIPOIMHAMUYECKUX UCCIE10BAaHNI CKBaXUH
¢ TUAPABINYECKUM MPUBOAOM

BeLylIMe B JeGeIOYHbIA OTCeK (IABYCTBOpYATas ABEDb) M Bedyllasi B OTCEK ONepaTopa (6okoBast
OIHOCTBOpYaTas ABEph). B oTceKe ornepaTopa yCTaHOBJIEHBI IYJIBT YIIPABJICHHUS, B KOTOPOM PasMELLCHBI
CHCTEMA KOHTPOJIS] ITYOMHBI ¥ CKOPOCTH ¢ LM(BPOBOM MHAMKAUMEN, C CACTEMON KOHTPOJISI PEXUMOB
paboThl ABUraTel st aBTOMOGIISL. B MyJsibTe yrpaBaeHUs: pa3MeLeHbl TAKXKE y3JIbl YIIPaBJICHUS neoden-
KoM (peryJMpoBaHHe CKOPOCTH, TOPMO3, NIEPEKITIoYaTeNb PeayKTopa). ABTOMOOHIb 060pYA0BaH
ABTOHOMHBIM OTOTIATEJEM Ha IU3EJIBHOM WM GEH3MHOBOM TOIUTUBE. 31€Ch X€ MMEIOTCS IMBaH-
PYHIYK, HIKad 1151 OAEXABI, CTYJ OTlepaTopa ¢ TOBOPOTHBIM CHICHMEM, BEPCTaK C TACKaMM, CHCTEMa
YIIpaB/EeHMs OTOIMTEJIEM U BEHTWISILMEN, TEPETOBOPHOE YCTPOMCTBO € BOAUTENIEM, TPOMKas CBS3b,
T1abOHBI OCBEILIEHMA.

Kpartkoe onMcaHHie YCTAHOBOK, TEXHUYECKUE XapaKTePUCTUKHA ¥ KOHCTPYKTUBHBIE OCOOEH-
HOCTH IJIYOUHHBIX JIEOEI0K, UCTIONb3YEeMbIX ITPH IIPOBEAECHMM UCCIIE0BAHN I CKBaXKUH, IIPENCTABICHbI
B yactu 1] HacTOALIMX peKOMEHAALIHA.

[IpyHLMIHATbHAS CXeMa TyOpUKaTOpa, UCTO/Ib3yeMOTO ISl CIyCKa IyGUHHbIX TPHOOPOB Ha
MPOBOJIOKE MpeicTaBieHa Ha pucyHke 10.16. JlyGpuKaTOp COCTOMT U3 Kopmyca 1, H3TOTaBIMBac-
MOTO, KaK IPaBIJIo, U3 JudToBoi Tpy6bl uaMetpoM 73 MM. C POHTaHHOI apMarypoi JTydbpuKaTop
coequusieTcs yepe3 ¢uaHLeBoe CoeIMHEHUe 2, CO CTaTbHOM KOJbLEBOM NPOKNANKOM 3 BOCBMHU-
YTOJILHOTO CeueHust, IMuibkamu 4 v raiikamu 5 o FOCT 28919. [lis repmeTH3alny yCTbs CKBaXHUHbI
[IPY NPOBEAEHUH CIYCKOTOIBEMHBIX OTIEPALii IPUMEHSIOT CAIbHMKOBOE YCTPOKCTBO, COCTOALIEE U3
Kopryca 6 ¢ CabHUKOBOM HAOUBKOM 7 ¥ HAXXMMHbBIM 60/1TOM 8. Hicriob3yeMast cajibHUKOBast HaOuBKa
no FTOCT 5152 mapku AIT-31 npeacraisier cOO0M 3JJaCTUYHBIN IIHYD KPYIJIOTO CEYEHHMS, CKPY4IEH-
HbIil U3 ac6ECTOBOM HUTH, IIPOMMTAHHBINA XUPOAHTH(HOPUKLIMOHHBIM COCTABOM, I'Pa)UTUPOBAHHBIN.

[MpoBonoka 9 ¢ IIyGMHHBIM 060PYIOBaHMEM IO Harpap/sioueMy 10 u oTTskHOMY 11 posn-
KaM [I0CTYNaeT B CKBaxXUHY. OTTSXHOM POIHK, KaK MPAaBIIO, YCTAHABIUBAIOT Y OCHOBaHHsl (POHTAH-

Hoit apMatypel. [Tocne 3akpbiTHst 6ydhepHOit 3aIBUXKH /1S U3BJIEYEHUS TIyOUHHOTO 000PYIOBaHUS
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Heo0X0aMMO CHU3UTD JaBJIeHHE 10 aTMOC(HEPHOTO 4epe3 BEHTW b 12. KoHTposs 3a naBiieHuem B 1y6-

pUKaTope MPOU3BOAUTCS 10 MAHOMETpY 13.

Prcynok 10.16 — Cxema ny6pukaropa [Uist CllycKa r1yOMHHBIX TPUGOPOB Ha POBOJIOKE

ITo ycnoBusaM aKCIUTyaTallMy JIyOPMKAaTOp COOTBETCTBYET UCTIOMHEHUIO Y Kareropuu 1.1 mmo
T'OCT 15150 u npenHasHayeH iisi paGoThI IPY TEMIIEPATYpaX OKPYXKalouIei cpensl oT MuHyc 40 °C
1o wioc 50 °C 1 OTHOCUTESIBHOM BIaXHOCTH Bo3ayxa 10 98 % npwu mwoc 25 °C.

[lupokoe npyMeHeHHe B IpoLiecce MPOBENCHMS A30TMAPOINHAMMYECKUX UCCIEI0BAHMI
CKBaXWH ITOJTY4MIT yCTEBON CaTIbHUK C aBADUIAHBIM 3aXBaTOM IIIyOMHHBIX MPUGOPOB (pucyHOK 10.17),
TNpeHa3Ha4CHHbIN JUIs TePMETH3ALIMU JIyOPUKATOpa U 3aXxBaTa MPUGOPOB B CJTydae UX OOPhIBa 110 Y31y
IIOABECKH OT yaapa 0 KOpIIYC CaJlbHHKa.

K 0CHOBHbBIM 3/ieMeHTaM yCTBHEBOTO CaTbHUKA OTHOCATCS KOPITYC CAbHUKA 1, Kopriyc 3amka 2,
yJIaBJIBaloINe DIYOMHHBIA MpUbop «cobauku» 3, mpyxuHHOE Koiblo 4. Ha pucynke 10.17 nokasau
y3€J1 MOABECKH 5 CKBaXXWHHOTO TIpUbopa 6.

KoHcTpykuus ycTpoiicTBa aBapuifHOro 3axBara NpeaycMaTpHBAeT SKCIUTYATALMIO CO BCEMH
TUIIaMHM COBPEMEHHBIX ITTyOMHHBIX MAHOMETPOB U POGOOTGOPHUKOB.

[t poBeneHKsl CIYCKOIIOABbEMHBIX ONepaLMil TIPUMEHSIETCS TIPOBOJIOKA CTa/IbHAS KAHATHAS
no I'OCT 7372 nnamerpom ot 1,8 no 2,5 mM. [To BUAY MOBEPXHOCTH UCITO/Ib3yeMasi TIPOBOJIOKA —

0e3 MOKPBITUSA, TTO MEXaHUYECKHUM CBOHCTBAM — MapKu B, IO BpEMEHHOMY COIIPOTUBJICHHUIO pa3-
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pbiBy — oT 1176 (120) 1o 1960 (200) MIla (krc/mMm?2). TIpoBOJIOKa JOKHA U3MOTABIMBATLCS U3 YIJle-
POLMCTO KAHATHOl KaTAHKH, Ha IOBEPXHOCTH MTPOBOJIOKM Ge3 TIOKPITHS HE IOIXKHO OBITh TPEIIUH,

3aKaToB, PaKOBWH W pP>XKaBYUHBIL.

PucyHok 10.17 — YcTheBOIA CAJIBHUK € aBapUHBIM 3aXBaTOM

Tpu HATMYHMH B IPOAYKLIMM CKBAXMHBI ArPECCHBHBIX HEYTJIEBOIOPOAHBIX KOMIOHEHTOB (H,S,
CO,) ncnob3yeTest MPOBOIOKA ¢ MAapKOii CTaIun 10X17H13M2T, BbinyckaeMas benopenkuM MeTa-
nypriaeckuM Komounatom o TY 14-4-1287-84 nipu conepxanuu H,S 1o 6% unnoTY 14-4-1615-90
nipu copepxanuu H,S no 25 %. lnameTp NpoBOJIOKH COOTBETCTBEHHO OT 1,8 1o 2,5 MM, BpEMEHHOE
conpoTuBJeHHe pa3pbiBy He HUxe 1470 (150) MIla (xkrc/MMm?2). Best mpoBoJioKa, UCTIOb3yeMast Ipy
NPOBEIEHUN UCC/IEN0BaHMii, TOKHA UMETb CEPTU(DUKAT — TTOATBEPXKICHNE HOPMATUBHOTO U TCX-

HUYECKOTo COOTBETCTBHSA YCTAHOBJIIEHHOTO 06])33]_[8..

10.4 CenapanuoHHbie 3aMepHble YCTAHOBKH

JInsl viccienqoBaHUl ra30KOHAEHCATHBIX CKBaXWH LIMPOKO MCTIONBb3YIOTCS KOHTPOJIbHBIE
cerapatopbl TMMa I'C, TeXHUYECKHE XapaKTEPUCTHKK KOTOPbIX MPENCTABICHBI B TaO/IMLIE 10.10 u Ha
pucytke 10.18. Tasocenaparopst ceryarsie (TYY 29.2-00220285-039-2002) npenrHasHayeHb! 115 OKOH-
yaTe/LHOM OYUCTKY TPUPOIHOTO ra3a OT XKUAKOCTH (KOHICHCaTa, MHTMOMTOpa rMaIpaToo0pa3oBaHus,

BOIbI) B IPOMBIC/IOBBIX YCTAHOBKAX, UCTIOJIb3YEMBIX [TPHU 3aKa4yKe ¥ 0TOOpE ra3a Ha MECTOPOXAEHHUSX.
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Ta6auua 10.10 — TexHuueckre xapaKTepUCTUKH razocenapatopoB cet4yatbix [[C1-2

Jnaverp HaneHue ycnoB- O6bem, M3 [ToBepx- Macca,
. Hoe, MIla  [pago-| nomu- |HOCTbHA-| H H, h hy | Dy | D | krHe
BHYTPEHHMUIt
(krc/cm?) YMH |HanbHBI | rpeBa, M2 Boinee
2,5(25) 3350 | 390 850
I'C1-600 4,0(40) 0,27 0,80 0,80 2200 3415 | 394 | 450 | 520 | 19 | 1150
6,4(64) 3510 | 400 1600
1,6(16) 3745 | 470 1150
2,5(25) 3735 | 473 1300
I'C1-800 4.0(40) 0,50 1,60 1,18 2500 3865 | 795 500 | 720 | 24 1900
6,4(64) 4050 | 505 3000
1,0(10) 4510 | 555 | 510
1,6(16) 4550 | 570 | 530
2,5(2%5) 4630 | 575 | 590
IC2-1200 4.0(40) 1,3 4.0 1,4 3400 4710 | 600 | 620 | — — -
6,4(64) 4820 | 610 | 635
8,8(88) 4950 | 640 | 670
0,6(6) 5150 | 655 | 635
rc2-1600 1,0(10) 2,5 8,0 2,0 3800 | 5180 | 670 | 355 | — — -
1,6(16) 5260 | 670 | 735
2,5(25) 5350 | 700 | 765 4750
4,0(40) 5450 | 705 | 775 6300
rC2-1800 6.4(64) 2,5 8,0 2,0 3800 5710 | 740 | 965 1410| 35 10000
8,8(88) 5900 | 780 | 1010 13400
1,0(10) 6260 | 770 | 910 4950
1,6(16) 6290 | 800 | 935 6100
2,5(25) 6410 | 805 | 945 8100
rc2-2000 4.0(40) 4,2 16,0 3,0 4500 6560 | 835 | 980 1810| 42 11900
6,4(64) 6920 | 870 |1225 17400
8,8(88) 7100 | 900 | 1255 23600

B BepTHKanbHOM cernapaTope NPOMYKLMsI CKBaXHMHBI MOAAETCS Yepe3 6OKOBOM TAHTEHLUAb-
HBIH BBOI, JUISI YJTYYLUCHUS YCJIOBUIM BbLAETEHUS XIIKOM (a3bl MpeyCMOTPEHO U3MEHEHNE HanpaB-
JICHUsI ITOTOKA MPOAYKLIMU CKBaXUHDL. BbIieMBIIAsCS [TPU 3TOM XKUIKOCTb HAKAIUTMBASTCS B HIDKHEH
YacTH CeNnaparopa, OTKy/a MEPUOTUYECKH YIANAETCS Yyepe3 APEHAXHYIO JUHUIO. B BepxHeil yactu
cenaparopa yCTaHOBJICHA XXall03MifHas Hacaaka, MPOCTPAHCTBO HUXKE HACAIKU U KOJbLIEBOTO BBOIA
TPOAYKIMH CKBAXWHBI MCTIONIb3YETCSI JIJIsl [PABUTALLMOHHOIO OCAXICHHS YaCTHU B KUIKOCTH. Topu-
30HTaJIbHBIE CETaPaTOPbI 10 YCTPOUCTBY CXOMHBI C BEPTUKAIBHBIMU. [IJTsT OTCENapupOBaHHOM XUIKO-
CTH, KaK MPaBUJIO, UCTIOJB3YETCS CAMOCTOATENBHBII COCY/l, PACITOIOKEHHBIN BIOJIb CENapaTopa, CBsi-
3aHHBIM ¢ HUM CIIMBHBIMM raTpy6KamMu. Ha Bxone B cenaparop npeaycMOTpeH HUKIOHHbIH 3/IEMEHT.

Knnmatnyeckoe ncrionnenune cenaparopos — XJI u YXJI, KaTeropust UCHOTHEH NS U3IETHs —
1 mo T'OCT 15150. Tazocenaparoper cetuateie mo TYY 29.2-00220285-039-2002 (T'TT 1087.00.000)
npelHa3HaYeHbt L1 paboTel ¢ aasieHueM ot 0,6 1o 8,8 MIla, obecrneuuBaloliie B 3aBUCUMOCTH

OT YCJIOBHI MPUMEHEHUS TIPOU3BOAUTENBHOCTD OT 0,05 10 5,6 Mian M3/cyt. Temneparypa paGoueii

181



P Tasnpom 086-2010

cpenbi — ot munyc 30 °C mo runoc 100 °C, conepxaHue XUIKOCTH, [MOCTYIAOUIEH B ra3oceraparop
C Ta30M, He TOKHO Tpesbiniats 200 cm3/m3. PernavMeHTUpYeMbiil YHOC XUIKOCTH U3 Fa30cenaparopa
He 6osee 20 cm3/1000 M3 rasa.

Texuuueckoe ycjiobue TYY 29.2-00220285-039-2002 ycranapnuBaeT 1Ba THNA CETYATHIX
razocemnapaTopos (prcyHoK 10.18): HWIMHAPHYIECKHE BEPTUKAIBHBIE C KOPILYCHBIM (aHIIeBBIM pa3db-
emom (['C-1), anamerpom 600, 800 MM Ha ycoBHble JaBieHus ot 1,6 1o 8,8 MIla, mpoussoauTenn-
HocThIo oT 0,05 110 0,95 MITH M3/CYT M LIMIMHAPKMYEcKue BepTrKanbHble (I'C-2) tnametpom 1200, 1600,

2000 MM Ha ycioBHble TaBieHus ot 0,6 a0 8,8 MIla, npoussoautensHOCThIO OT 0,2 10 5,6 MITH M3/CyT.

1
% J 3
: 43 AL I YL — =
S Rt 7
4
z 3 =l | A
rc-1 rc-2

YcaoBHbleOOO3HaueHUs: 1| — kopryc; 2 — nHuile; 3 — onopa; 4 — [0I0TPeBaTelib;
5 — Hacazxa; 6 — koarynsTop; 7 — JIUCT 3alUMUTHbIA

Pucynok 10.18 — Iaszocenaparopsl cetuatsie (I'C1-2)

B 3aBMCHMOCTH OT pailOHOB PAacCroONOXEeHUs MECTOPOXIEHHMI ra3ocenapaTopbl U3roTaBin-
BAKOTCS B ABYX BapuaHTax (Tabamua 10.11): 1 — (1151 paiioHOB co cpelHel TeMIepaTypoii Haubosee
XOJIOIHOM MSITUAHEBKY He Hike MuHyc 40 °C), 2 — (1U1s1 pailOHOB CO CpeHE TeMIepaTypoii HauboJee
XOJIOMHOM NTHIHEBKU He Hrke MuHyc 60 °C). TTpuMep ycIoBHOTo 0603HaueHUs ra3ocernaparopa cer-
yaTtoro TMma | Ha ycioBHOe napieHue 6,4 MIla (64 krc/cm?), anamerpoMm 800 MM, MaTepUaTbHOTO
ucniondenusi 1: I'C 1-6,4-800-1. O6o3HaYeHME TOTO Xe ra3ocernaparopa B cydae ero TepmMooopaboTKu
110 ycIOBUAM Koppo3sronHoro pactpeckusanus: I'C 1-6,4-800-1-T, o6o3HayeHHe TOro e rasocenapa-
Topa, nowiexaiuero rerutonsonsaunu: 'C 1-6,4-800-1-H; obo3HauyeHHe TOro xe rasocernaparopa

B c/lyyae ero Tepmoobpabotku 1 Terwtousomsiuuu: I'C 1-6,4-800-1-T-H.
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Ta6nuua 10.11 — MarepuanbHoe UCITOTHEHHE SIEMEHTOR ra3ocenaparoposn

HaumeHoBanue CGOpO‘JHbIX CIWHML U JeTallei

Ucnonnenue no MaTrepuaiam

1

] 2

CpenHsst TeMrieparypa caMoii XOJIOmIHOM
rmatuaHeBku, K (°C)

Ho 233 (Munyc 40) H;ﬁ;%giéﬁﬁ;g%gg )-
Mapka cranu, 0603HaYeHMe CTaHAAPTA

Kopnyc gHuiuna 16I'C TOCT 5520 09T2C TOCT 5520
E;ﬁi’;ﬁgfjﬁg‘:{‘;‘;;"a 113 JICTOBOH cTarm BCcr3nc2 FOCT 380 09T2C TOCT 5520
Certyatblii pykaB 12X18H1OT I'OCT 5632

ChauBHble.
TpyGbl L Tyuepos. 20 TOCT 1050 10T2 TOCT 4543

IMonorpeBartens
Kpermex BHYTpeHHHX [TpuBapuBaeMbIit 08X13 I'OCT 5632
YCTPOMCTB HenpusapupaeMsblit 12X13 TOCT 5632

3armIyLKy, OTBeTHbIE GIIAHIBI C pe3bboit 20 TOCT 1050 102 TOCT 4543

YuurbiBast nepMoAMYECKUIl XapaKTep UCCIIEN0BaHUS CKBAKHH, a TAKXKE HEOOXOIMMOCTD 06ec-
neyeHust coopa 1 06paboTKu MH(POPMALHUHK O GONBIIOM KOJIMYECTBE PA3MEIIEHHDBIX HA PA3TUYHBIX
TUIOMI/ISIX OOBEKTOB, OTEYECTBEHHBIMU IIPOU3BOIMTEISIMH CENAapallMOHHON0 0GOPYIOBaHMUS GbUIH pas-
pabOTaHBI ¥ M3rOTOBJIEHB MEPEABHXKHbIE YCTRHOBKH, TAKXE HalIEIIINe MIHPOKOe MPUMEHEHHE Ha
npeanpusatusx OAO «[asmnpom».

3A0 «TIOMEHCKUY perHOHAIbHBINA MHXEHEPHO-MHHOBALMOH HBIIA ueHtp» (TPHUHL) Ha 6aze
3aBoaa-usroroButesss OAO «Hedremal» BBITyCKaeTCsl yCTAHOBKA ST MCCIISAOBAHMS Ta30KOHIEH -
CaTHBIX cKBaxuH 177P-2.00.000 PO (pucynok 10.19). B cocTaB yCTAHOBKH BXOANT BXOLHOM y3eI
peayuupoBaHus ¢ apoccesieM 1 KHII, TeriooOMeHHUK, TMHUS peayLiUpOBaHUs ¢ CUCTEMOI BBOJA
meTaHona, apoccesnieM U KHII, cenapatop HccnenoBaTebCKuii, BbIXOIHAS ra30Bast TUHUS ¢ IPO6O-
ot6opHukoM, KHUII u nnadparmeHHbIM U3MepuTeeM Kputuueckoro cedernst JUKT 50 (100) MM,
EMKOCTb U KOHAeHcaTa. CenapauroHHasl yCTaHOBKA OCHALLAETCsS MAHOMETPaMH, TEpMOMETPaMu
Y KOHTeHepaMHu 11 oT6opa npoo.

YeraHoBKa NpeHasHaveHa 115l IKCILTyaTalMy B PAHOHAX ¢ yMEPEHHBIM U XOJOIHBIM KIIMMATOM,
ucrofHenne YXJI1 o I'OCT 15150. PaGouee naBnenune B cenaparope (Mocae peayLMPOBAHHUs) —
10,0 MITa, mponyckHast cmocoGHOCTB 110 rasy cocrtasiset 0,6 maH M3 /cyt, KI® — 1o 400 r/M. Perna-
MEHTUPYEMbIA YHOC XMIKOCTH B rase cenapauuu He 6osee 0,5 r/m3. Makcumanshast TeMmIiepaTypa
paboueii cpeabl He Gonee 70 °C, TeMmepaTypa OKpyxXatolei cpesl — oT MuHye 60 °C o rutioc 45 °C.
O6beM HakarIMBaeMo# XHIAKOCTH B eMKOCTH KOHIeHcaTocbopHuKa — 0,5—1,6 M3, Tun Cenapypyloilero

3JIEMEHTA YCTAHOBKM: ITOCJICI0BATEIbHO YCTAHOBJIIEHHBIEC LIMKJIOHHBIA U IrpaBUTALIMOHHBIA 5JIEMEHTHI.
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Pucynok 10.19 — YcraHoBKa /1151 ra30KOHIEHCATHBIX UCCIE0BaHUM 177P-2.00.000 PO

YcraHOBKa paboTaeT CJCAYIOIMM 00pa3oM: ra3 U3 CKBaXHHBI MOCTYNAET M0 BXOAHOMY TpY-
60MpoBoLY B TEMIOOOMEHHHUK. B Tenno0o6MeHHMKe Ta3 HarpeBaeTCs, MPOXOMs Mo TpyOHOMY IIYUKY,
OMbIBAEMOMY TeTIOHOCUTeeM. Jlajiee ra3 HampassieTcsl BO BXOAHOU TpyOOITPOBOJ UCCIIEN0BATE b~
ckoro cenaparopa. Tpebyemblil pexxum paboThl (1aBieHME) TEMIOOOMEHHUKA U cerapaTopa 3a1aeTcs
JpoccesMU. 3aTeM ra3 IPOXOIUT Yepe3 KOary/1aTop, CIyXalllui 1/ YaCTUIHON OUMCTKH OT NapoB
BJIATH, U TIOCTYMAET B CE1AapaTop, Tie MPOUCXOAUT OKOHUYATE/1bHASI OYMCTKA OT MapOB BJIATH MOCPE-
CTBOM 3aBHXPUTEIs U CeMapypyloILKX 2eMeHTOB. M3 certapaTopa ras 110 BeIXOAHOMY TpYOOIIpOBOLLY
nocryrnaet Ha JAIMKT u daken. XKunkas dasza u3 KOHAEHCATOCOOPHHMKA cerlapaTopa nocTynact B
eMKOCTb, TJI€ TPOUCXOAUT e€ yueT. OTIUYUTENbHBIMUA OCOOEHHOCTAMU JAaHHON YCTAHOBKY ABJISAIOTCS
HaT4Me B €€ TEXHOJOTMYECKOHN CXeMe TETUI0OOOMEHHMKA M KOATY/ISTOPA, [103BOJISIIOIIETO KOHAEHCH -
poBaTh Iapbl XXUAKOU (a3bl B 60J1e€ KPYITHbIE KarlIu.

OAO «llenTpanbHOe KOHCTPYKTOpcKoe 6iopo HedreanmapaTypb» (LIKBH) mist cobeTBeH-
HbIX HYX1 OAO «Tomckrasznpom» paspadoTano B 2000 . cenapalilMOHHYIO YCTAHOBKY JUIsl Ia3o-
KOHIEHCATHBIX UccaenoBaHuii ckBaxuH I'T1 1922.01, aBa KoMI1eKTa KOTOPO# ObLI0 U3TOTOBJICHO
Ha 3aBoje DKJ East (Benrpust) (pucysok 10.20).

YCTaHOBKA COCTOMT U3 ABYX MEPEABUNKHBIX OJIOKOB: TEXHOJIOTMYECKOM 4aCTH, CMOHTHPOBAH-
Hoi1 Ha 6a3se npuliena, MMeIoLIEN TTepBUYHBIE TPUOOPDI, U U3MEPUTEIBHOM YacTH, MMEIOLIEH yCTpOU-
CTBO BBOIA-BbIBOA MHGOPMALIMK € TEPEHOCHBIM KOMITBIOTEPOM, KOTODBII1 YCTAHOBJIEH B aBTOMOGMIIE
JUTST UCCNIEA0BAHMS1 CKBaXHH.

B cocras yctanosku ['T1 1922.01 BXoauT cenapaTop, KOHAEHCATOCOOPHUK ¥ aTMOchepHast eM-
KocTb. Ha mepeaBHXHOI ycTaHOBKe 060pYI0BaHbl MecTa 0TOOpa Npod raza cenapalnu, CTabuibHOTo

1 HeCTabWIBbHOTO KOHJeH caTa, BOIbI.
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Pucynok 10.20 — Bsiok cenapatopa [uisi ra3oKOHAeHCaTHbIX uccienoBanuii [T 1922.01

b0k akcryaTUpyeTcs B YCI0BUAX MAKPOKIMMATHYECKOTO PAiiOHa C XOIOIHBIM KJIMMATOM,
ucnonHenue XJI, kateropusi pasmeiueHust 1 no FTOCT 15150. Pa6Gouee gasieHue B cernaparope —
10 20,0 MIla, nponyckHasi CHOCOGHOCTB MO ra3y cocTtasisieT 0,77 MJIH m3/cyT, no xumkoctT —
10 170 M3/cyT (220 r/M3). YHOC XunkocTy B rase cenapanmnu He 6osiee 3 r/mM3. O6beM HaKaruTHBaeMoi
XHMIKOCTH B EMKOCTH KOHIEHCATOCO0pHHUKA — 1,8 M3; 06beM aTMOchepHOii eMKOCTH — 0,8 M3/cyT.
‘Tun cemapupyolero 371eMeHTa YCTAHOBKHU: NIPAMOTOUHbBII 1IEHTPOOEXKHBIIA.

YcraHoBKa paboTaeT cleayioliM 00pa3oM: ra30KOHAEHCATHAS! CMECh TIOCTYIAET B KOHACH-
CaTOCOOPHHUK, e MPOUCXOANT MEPBUYHOE OTHENCHHE KaNebHOM XUAKOCTH, Jalee ra3 MOCTyNaeT
B FOPU3OHTaJIbHBIN cenaparop, 060PYI0BAHHBIA NMPSMOTOUHBIM LIEHTPOOEXKHBIM JIEMEHTOM, T
[IPOXOJUT OKOHYAaTe/IbHasA OCYIIKA. BhIIeMBIIMIACS B cenapaTope KOHAEHCAT CTeKaeT B KOHIEHCA-
TOCOOpHUK. a3 cenapaluy U XUIAKOCTb NOCITE IPOXOXKAEHUS 3aMEPHBIX Y37T0B COSMHSIIOTCS B OIMH
NIOTOK, KOTOPBIH MOXET OTBOAMTCA Ha YCTAHOBKY MMOJATOTOBKM Ta3a UM Ha (akeJ.

[IpenmyiiecTBamMu MpoBEAEHHs Ta30KOHAECHCATHBIX MCCIIEN0BAHMI IIPY TIOMOLIM MEPEIBUX-
HOTO 0JI0Ka cenaparopa ABIAIOTCA BO3MOXKXHOCTb MOTHOM YTHIM3AIIHY YIIEBOAOPOIHOTO ChIPbSI, M0-
JyueHue bojiee 10CTOBEPHOM HHGDOPMaLIMK BCIEACTBHE MPHMMEHEHHS COBPEMEHHBIX JATYMKOB U pac-

XOOMEPOB, BbICOKAasi MOOWJIBHOCTb.

10.5 Ob6opyaoBaHue 1151 0TOOPA MOBEPXHOCTHBIX NPOO ra3a M KOHIEHCaTa

[1py npoBeieHMK Ta30KOHAEHCATHBIX HCCITeI0BAHU I OCYLIECTBASETCS OTOOP MPOG ra3a, KOH-
AeHcaTa ¥ NONYTHOH kuakoctu. [Ipobel 0T6MpaloTcs B crieunaibHble NIPOGOOTOOPHBIE YCTPOIiCTBA
(KOHTEeMHEPBI), 0becnednBaole COOMIONEHUE TEXHOJOTUU 0TOOPa 1 COXPAHHOCTh MCXOIHOTO CO-

cTaBa OTOOPaHHOI TIPOOKI, TOCPEACTBOM HaleXHOI repMeTH3aLlMK NP TEKYLINX YCIOBUSIX 0TGOPA.
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OToGpaHHble POOHI JOCTABSIOTCS. B 1a6OPAaTOPUIO LTSl ITPOBEACHMUSA aHATUTUYECKUX M SKCIEPH-
MEHTAIbHbIX MCCIIENOBAHMIA, 06ECTIEYNBAIOIIMX TTOIydeHHE He00X0aMMOoM MHGOPMaLlMK O COCTaBe
U cBoOMcTBaX J0ObIBacMbIX (QJIIOUIOB.

T1py Uccle10BaHNM FA30KOHAEHCATHBIX CKBAXUH MPOGHI ra3a 0TOMpAIOT MOCJe cenaparopa U3
ra30BOi JIMHHU, TIPOGHI ChIPOTO Y IETa3MPOBAHHOTO KOHIEHCATa OTOUPAIOT C TOMOMIBIO KOHTPOJIbHOTO
BEHTWJIS, PACTIOIOKEHHOTO B MOJOCTH KOHAEHCATOCOOPHYMKA CEMAapUPYIOILEro YCTpOHCTBA. Bribop
THIIA IPOGOOTOOPHOTO YCTPOMCTBA U €70 00beMa 3aBHUCHT OT 33134 uccienosanuii. Tak, npu otéope rpod
JUIS COCTABNIEHUS] PEKOMOMHMPOBAHHBIX 00Pa3sLOB UCIOJB3YIOT TPOGOOTOOPHBIE YCTPONCTBA 60J1b-
11er0 00bEMa, UTO MO3BOJISET IIPOBOAMTH CEPUIO IKCIIEPUMEHTOB Ha YCTAHOBKE (ha30BbIX PABHOBECHHA.

[1po600TOOPHEIE YCTPOICTRA, MTPEIHA3HAYEHHBIE IJ1si 0TO0pA Pod rasa, MOApasAe/IATCA Ha 1Ba
THNA; IPOTOUHBIE U HETTPOTOYHBIE, LISt 0TOOPa NMPOO ChIPOTO KOHACHCATa — Ha MPOTOYHBIC M TOPIIHEBLIC.

JLits1 oT6opa NMpod ra3a KCIOIb3yIOT KOHTECHHEPB! IPOTOYHOTO TUITa 00BEMOM OT 0,1 1o 1 am3,
a TAKXe HeTPOTOUYHBIE WM MPOTOYHbIE OaJUTOHB! 06beMoM 10, 20 1 40 am3. TIpo6s1 KI'H ot6upaioT
B KOHTEi{Hephl NpoTouHOTO TUMa o6beMoM 0,1—1 M3 ¥ B NMopILUHEBbLIE KOHTeWHEPH 00beMoM 0,8
u 1 1m3 (pucynku 10.21 u 10.22). l1st oT60pa npod AerasMpoBaHHOTO KOHAEHCATa 1 MOMYTHOM XU~
KOCTH HCIOJIb3YIOT INTACTUKOBBIE EMKOCTH.

C LeJIbIO HEIOMYILEHNsI HCKaKEHHUS TPEICTaBUTENBHOCTH MPOGHI 110 COCTaBY Bee IPOGOOTOOP-
HblE YCTPOICTBA IOJDKHBI ObITH 1PEIBAPUTENIbHO TOATOTORIEHEI K 0TO0PY. [1pensapuTe/ibHast MOAroTOBKA
BKJTIOYAET B ce0s1 MEPOIPUSTUA O IIPOMBIBKE, IIPOYBKE, CYIIIKE U ITPEABAPUTEIBHOMY BAKYYMHUPOBa-
HUIO KOHTEHHEpoB. Ba/utoHBI Nepe/] UCTONIb30BaHUEM [UIst OTO0pa Mpob TakXe BaKyyMUPYIOT.

O61uMe cBeaeHUs O IPOOOOTOOPHBIX CPEACTBAX, UCITONb3YEMBIX HA TPAKTUKE, ITPEACTABICHBI
B yacty 11 HacTosAILMX peKoMeHaanuii (pasne 6.6), Tie NpuBeaeHBI CBEAEHUS 00 000PYIOBaHUH, Bbl-
TIYCKAEMOM 3apy6eXXHBIMU KOMITAHUSIMH, KOTOPOE MOXKET GbITh HCTIOIB30BAHO [U1st 0TGOpa NMpob 1ia-

CTOBBIX (DJIIOUIOB.

PucyHok 10.21 — [IpoTouHble (a) 1 HEMTPOTOYHBIE OAJUIOHBI (6)
JUIst oTOopa npol rasa rnoa AaBjlIeHUEM
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Pucynok 10.22 — I[IpotouHsie (a) ¥ nopurHeBsle (6) KOHTEHHEPHI
Ut 0TOOpa MO0 XUIKOCTH U ra3a nof JaBJIeHueM

11 Mepni 1pea0CTOPOKHOCTH NPH HCCIENOBAHMAX CKBAXKHH H PEKOMEHAALNH 10
OXpaHe OKpyXKalouen cpeabl

11.1 O6iue peKoMEeHAALMM IO OXPaHe OKPYKAIOIIEH CpeIbl

Ilpy npoBeseHMu MccaenOBaHUS CKBAXWH BO3MOXHO HEraTUBHOE BO3NECTBUE Ha OKpY-
Xawuyo cpedy. HeratuBHoe Bo3neHcTBHE MOXET MPOSIBAATHCS B BUIE:

- XUMHYECKOTO 3arpsI3HEHUSI I0YB, IPYHTOB, [IOBEPXHOCTHBIX BOOHBIX OOBEKTOB U aTMOC(EPHOTO
BO3/1yXa;

- (pM31YECKOro HapyLIEHUSI TOYBEHHO-PACTUTEIBHOTO IOKPOBA, IPYHTOB, TPUPOAHbIX JTaH/I-
u1apToB.

B cootBetcTBUM ¢ TpeGoBaHusiMu PenepasbHOTO 3aKOHA [26] IIpU UCCIeJOBaHUIX CKBAXHH
JOJDKHbI IUTAHUPOBATLCA U BBITOIHATHCS MTPUPOJOOXPAHHBIE MEPOIIPUATHS, CHUXKAIOILME HETaTUB-
HOE BO3CHCTBYE HAa OKPYXAIOIIYIO CPELLY.

BrinosHeHne MeponpuUsaTHil IO OXpaHe OKPYXalollei NPUPOIHON Cpeabl 00ecreynBacT
COOTBETCTBYIOLICE CTPYKTYPHOE NoJpa3esicHUe JOObIBaIOUIEe OpraHu3aluy JU00 CrieUaTu3UpO-
BaHHasl CTOPOHHSAs opraHu3auus. KoHTposb 3a cobntoneHueM MPUPOIOOXPAHHBIX MEPOIPUATHIMA
OCYILIECTBJISIET OTAEJ IKOJOIMH (IKOJIOTHUECKAST CITyK0a) OpraHu3anuu.

Ipu ocyniecTBiIeHUHN TPUPONOOXPAHHBIX MEPOTIPUSITUI JOJIKHBI YUUTHIBATLCS crielinduye-
CKHe 0COOEHHOCTH MpoLIecca UCCIENOBAaHUSA CKBaXWH. TeXHUUECKHE CPEACTBA U TEXHOJIOTUH UCCie-
JOBaHHMsI CKBaXXMH I0JKHBI YYUTBIBATH IPUPOAHO-KIMMAaTUYECKUE YCIIOBUS pailOHa BeAeHUs paboT
1 ObITh HAaIPaBJICHB! HA UCKJIIOYEHUE 3arpS3HEHUS] WU CBEAEHUE €T0 K MUHUMYMY.

J1s1 CHUXXKEHUS HETaTMBHOTO BO3JEHCTBUS Ha OKPYXAIOILYIO CPeNy JODKHBI IpeaycMaTpH -
BaThCS CJAEAYIONINE TUITOBBIE MEPOIIPUSTUS:

- 10 OXpaHe aTMOCGEPHOTO BO3AyXa:

187



P I'asnpom 086-2010

a) MUCKJIIOYEHHE BHIOPOCOB MPOIYKTOB UCCIICNOBAHMUS CKBAXKUH B aTMOCGHEPHBIN BO3MYX;

0) UCIIOB30BAHUE TEXHOJIOTHII 1 000PYIOBaHKA VI UCCIeIOBaHUS CKBaXKMH, CHUXKAIOLINX
BBIOPOC 3arpsA3HSIOIIMX BEIIECTB B aTMOCGhEPHbIN BO3IYX,

- 10 OXpaHe BOIHBIX OOBEKTOB:

a) UCKJIIOUEHHE COPOCA CTOUHBIX U 3arPSI3HEHHBIX BOJL, A TAKXKE TEXHONIOTUYECKMX KUAKOCTEH
B BOJHBbIEC OOBEKTHI;

0) IpUMEHEHUE TEXHOJOTHI W 000PYyNOBaHUS IJIs1 UCCAENOBAaHUS CKBaXWH, CHUXAIOLINX
00bEMBI BOAONOTPeOAeHUS (BOAOOTBEAECHMS), a TAKXKE OOBbEMbI U COCTAB 3arpsI3HSIIOIIMX BEIIECTB
B CTOYHBIX BOAAX;

- [10 OXpaHe 110YB, TPYHTOB, JaHAL1ADTOB:

a) UCKJTIOUEHME 3arpsi3HEHUs] MOYB, IPYHTOB, JaHAWAPTOB, HapYylLIEHUST PACTUTEIIBHOTO
MMOKpPOBa;

6) peKy/IbTUBALIUsl HAPYUICHHBIX YUaCTKOB [10YB, IPYHTOB, JJaHAIIA(TOB.

MepornpusaTis Mo oxpaHe OKPYXalolieil cpeibl PU UCCIEA0BAHUN KOHKPETHOM CKBaKMHBI
WY CKBAaXUH CJIELYeT MPEAYCMOTPETh B [UIaHe (ITpOrpaMMe) UCCIEI0BaHUS CKBAXUHBI (CKBAXWH).

[MpupoaoOXpaHHblE MEPOTIPUSITUS JAOJKHBI COOTBETCTBOBATH TPEOOBAHUSM ICHCTBYIOILETO
denepanbHOro 3aKOHOAATENCTBA, HOPMATHUBHbBIX [TPABOBBIX aKTOB COOTBETCTBYIOLUErO CyObEKTa
degepauny U Ipyrux perjiaMeHTUPYIOLIMX NOKyMeHTOB. [lepeuncieHne 3TUX JOKYMEHTOB Haxo-

JUTCS B TIPWIOXKEHUU A HACTOSILIAX peKOMEHAAIIUH.

11.2 CaoiicTBa BpeIHBIX BEMIECTB H MX BO3/IEHCTBUE HA YeN0BeKa

Ceposonopon (H,S) GecuBeTHBIH TEpMUYECKU HEYCTOWYMBBIN, SIOBUTBIH a3 C HEIPUATHBIM
3araxoM, OLUYLLAeTCs AaXe IPU He3HauMTeabHBIX KoHueHTpauusx (1:1000000). IIpsamoii npormop-
LMOHATBHOCTU MEXIY KOHIIEHTpaLUell CepoBOIOpOIa U HHTEHCUBHOCTBIO 3araxa He HabroaaeTcs.
TeMneparypa Bocruiamenenust — 246 °C. InotHoctb— 1,538 kr/ M3; [0 OTHOLIEHUIO K Bo3nyxy — 1,912;
CKAaIUIMBAETCH B HU3KUX HENPOBETPHBAEMBIX MECTaX. XOPOILIO pacTBOpsieTcs B Bole. B BonHOM pacTBope
aBysieTcst caboi KMcnoToil. [opuT cuHeBaThIM TJIaMeHeM ¢ 00pa30BaHMEM BOIbI U CEPHUCTOTO rasa.

CepoBOIOpO/L — CHIbHBII, HEPBHBIH 51, BHI3BIBAIOIIUN CMEPTh OT OCTAHOBKHU AbIXaHUst. Ha abi-
XaTeJIbHBIE [TYTH W IJ1a3a JeHCTBYeT pasnpaxaiole. PacTBOpeHHBIH B Bo€e MPH MONaJAaHUU Ha KOXY
YyeJI0BEKA BbI3bIBAET MOKPACHEHHE U IK3EMY.

OLIyTHMBIH 3arax cepoBOLOpoIa oTMeuaercst npu 1,4—2,3 Mr/mM>; 3HAUMTENbHbIN 3amax —
nipu 4 mr/m3; ipu 7—11 Mr/m3 — 3anax TArocTHbI. Yem 6osibliIe KOHLEHTPALMsI CepOBOIOPOAA, TEM
MeHbIIIe OLUYIIAETCS 3amax, BIUIOTh A0 MCYe3HOBEHMS. BO3MOXHO, 3TO CBA3AHO C MapaJludoM OKOH-

YaHUil OOOHATENILHOTO HEPBa.
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Ipu KoHueHTpaumu 200—280 mMr/m> HabTI0maeTCS XOKEHUE B 1a3aX, pasapaxeHHe CIIM3UCTBIX
000J104€K IV1a3a ¥ 3¢Ba, METAJUTHIECKUI BKYC BO PTY, YCTAIOCTD, TOIOBHbIE 60111, TowHOTa. [Tpn 750 Mr/m3
H,S Hactynaet onacHoe oTpasieHue B TeueHHe 15—20 MUH.

[pu xoHuentpanuu 1000 Mr/m3 1 Bblllle CMEPTb MOXET HACTYITUTH [TOYTH MIHOBEHHO. Ilpe-
nenvHO nonycrumas koHueHtpauus (I1JIK) ceposomopona B Bo3ayxe paboueii 301 — 10 mr/m>
(B cmecu ¢ yriepopoponamu C,—C,) — 3 mr/m3.

1K ceposonopona B Bosayxe paboueii 30Hb1 — 10 Mr/m3 (TOCT 12.1.005), B Bo3nyxe Hace-
neHHbix Mect — 0,008 mr/m>. Tpenens BocrnameHsieMocty — oT 4,3 % no 45,5 % (0OBEMHBIX).

Cephuctsiit aHruapun (SO,, CEPHUCTBIN a3, ABYOKUCDH cepbl) — GECLBETHBIN ra3 ¢ OCTPbIM
3anaxoM. Temmneparypa kunenust — 10 °C. I110THOCTB O OTHOIIEHHIO K BO3AYXY — 2,2; BOXHBII pacTBOD
SIBJISIETCS KHUCJIOTOIA.

CepHUCTBI aHTUIPUA NEUCTBYET pasdpaxalolle Ha CIU3UCTbIE OOOJOYKHU IBIXaTeIbHbBIX
MyTeH U rja3; 6osee BbICOKME KOHLIEHTPALMM BI3bIBAIOT UX BOCTIAJIEHUE, BRIpAXalolIeecs B KallUle,
XPUIIOTE, XKEHUU 1 OOJIU B ropiie, IPyaM, C1e30TeYeHUM, HOCOBBIX KpoBoTeueHUaX. CYUTAIOT, 4TO
CMEPTh HACTYMAaeT OT YAYUIbS BCJASACTBUE CIIA3Ma TOJIOCOBOI LIEH.

OLUIYTHMBI#T TOPOT 3aI1axa CEpHUCTOTO aHTUApUIa — 3 MT/M>. PasapakeHHe B ropJie BbI3bIBaeT
koHuenrpauns 20—30 mr/m3, pasapaxenue a3z — 50 mr/m3, npu 60 Mr/mM3 HAGITIOTAETCS CUIBHOE
YMxaHMe, Kaleb, 120 Mr/mM3 MOXHO BbIAEPXKATh TONBKO 3 MUH, 300 Mr/M3 — auwb 2 MUH.

TMAK cepHUCTOro aHrMapuIa B BO3ayxe padoueii 30Hb — 10 MI/M3, B BO3yXe HaceJeHHbIX
nyHKTOB cpenHecyTodHas [TIK pasna 0,05 Mr/m3, MakcumanbHo-pasosast — 0,5 Mr/m>.

Huskomonekynsapubie Mepkantadbl (RSH) B Manbix KoHUeHTpaLusax o0JafaoT 3amaxoM,
CXOXUM C 3a11aXOM THUJIOM KanycThl, peieKTOPHO BbI3bIBAIOT TOLLHOTY, TOJIOBHYIO 00:b. [1pu 60see
BbICOKMX KOHLEHTPALUAX BbI3bIBAIOT PBOTY, NOHOC, MOsABJICHUE GeJiKa B KPOBH M MOUE, CYIOPOXHOE
IefcTBue. [Tt HEKOTOPBIX MEPKAITaHOB XapaKTePHO MEPBOHAYANIBHOE BO30YXKIAIOLIIee BO3ACICTBHE.

K Metunmepkantanos — 0,8 MI/M3, 3TUMepKanTaHoOB — 2 MI/M>, B BO3YXe HACEACHHBIX
mecT — 9-1076 mr/m3.

Huokcun yrnepona (CO,) — yroibHbiii aHruapui, GecLBETHBIN ra3 KMCJIOBAaTOTO BKyca
¥ 3anaxa. [InotTHocTh — 1,53 Kr/M3, cKaruMBaercs B HU3KMX HETTPOBETPHBACMBIX MECTaX. XOpOLLIO Pac-
TBOpSAETCS B BoAe. B BomHOM pacTBope aBsieTcs ¢1aboil KUCIOTOIA.

Huokcun yriaepona obnanaeT HApKOTUYECKUM BO3IEICTBHEM Ha UYeJIOBEKa, pasiapaxalolle
BO3/JEHCTBYET Ha KOXY U CJIM3UCThIE 000IOYKH,

B Masbix KOHLIEHTpalMsiX BO30YyX1aeT AbIXaTeIbHBIN LIEHTP, B O4eHb OOJIBIINX — yrHeTaeT. [1pu
BabixaHuu 2,5 % — 5 % CO, y yenoseka HabIIONAETCs IO/I0BHAsI 601b, pa3apakeHUe BEPXHUX AbIXa-

TeJIbHBIX TyTEi, yualleHue cepauebrueHust, MoBbIleHHOE AaByieHKe. [1pu 6oiiee BBICOKUX KOHIIEHT-
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pauMsAX — MOTJIMBOCTD, LIYM B YIIaX, pBOTA, ICUXMYECKOE BO3OYXIEHUE, CHIKEHUE TEMITEPATYphl TENA,
HapylIeHUE 3pCHUS.

Cepoyriepoa (CS,) — GecuBeTHast XXKMAKOCTb, YaCTHYHO pa3jiaraloiiascsi Ha CBETY, IPOAYKTHI
Pa3IoKEHUs MIMEIOT XKeJNIThI LIBET M OTBpaTHTE IbHBbII 3anax. Temrmeparypa kunenust — 46,3 °C, niot-
HocTb — 1230 xr/M3. PacTBopuM B Boze, 3pupax, CIIMPTax; pacTBOPSIET cepy, Xupbl, Macio. Cepo-
YIJIEPOA — CUJIbHBIIA HEPBHBIIA 51, BBI3BIBAIOLUMI CMEPTH OT OCTAHOBKH AbIXaHus. Pasapaxarloiiie neii-
CTBYET Ha [bIXaTeJbHbIE IYTH, IJ1a3a, HEHTPATbHYIO U nepudepuyecKylo HepBHbIe cucTeMbl. [1pu
nonanaHuM Ha KOXY JEHCTBYET pa3apaxalolile, BEI3bIBaeT 00€3>XHUPUBAHHE, CMOPLIMBAaHUE, 0Opa30-
BaHME NY3BIPEH.

[Topor BocipusiTUs 3araxa cepoyrieposa yejoBekoM — He 6onee 0,04 MT/M>; Ip1 KOHUEHT-
paumnu 6osee 1000 Mr/m> HabJIIONAIOTCS CUITLHBIE TOJOBHbIE 0OJIM, IPX GOJTBIITUX KOHLEHTPALIUAX —
COCYIOJBUTATENIbHBIE PACCTPONCTBA, TOJOBOKPYKEHUE, PACCTPONCTBA YYBCTBUTEIBHOCTH, HEMOTA,
GoJb B ropiie, ollyllleHue «Mmypaiiek». I[Ipu KoHieHTpanuu 6onee 10000 MTI/M3 10CJIe HECKONBKMX
BIOXOB BO3MOXHa notepst cosHanust. [1JIK cepoyriepona B Bo3ayxe padoueit 30Hb — 1 Mr/m>.

Metanon (CH;OH) — MeTUIOBbIM COUPT, APEBECHBIN CIIMPT — MPOCTEHIINI NPeICTaBUTENb
TOMOJIOIMYECKOTO pSAAa MpeAe/bHbIX CITUPTOB; OECUBETHAS JIETKOTIOABVIKHAA JETYUas roproyas XKu-
KOCTb C 3aMaxoM, MoA06HBIM 3amaxy 3TiioBoro crupta. [liotHocts 792,4 kr/m3 (nipu 20 °C). Tem-
neparypa kuneHus — 64,5 °C. C Bo31yXoM B 00beMHBIX KOHLIeHTpauusix 6,72 % — 36,5 % obpasyer
B3pBIBOOIIACHBIE CMECH; TEMITEpATypa BCbIIKY — 15,6 °C. MeTaHOJ cMeLIMBaeTCs BO BCEX COOTHO-
IHEHUAX C BOJOU U OOJIBIIMHCTBOM OPraHU4YeCKUX paCTBOPUTEICI, 00/1a1aeT BCEMU CBOMCTBAMM Ofi-
HOATOMHBIX CIIUPTOB.

MeTtaHo/l — CHUJBHBIN s, ACHCTBYIOIMN NPEUMYIIECTBEHHO HA HEPBHYIO U COCYAMUCTYIO
CHCTEMBI YeJIOBEKA, C PE3KO BLIPAXKEHHBIM KyMYJSTUBHBIM JI€CTBUEM, TO €CTh CITOCOOHOCTBIO
HaKaTUIMBaThes B opranusme. [IpreM BHYTpb S—10 MJ1 IPUBOAMT K TSKEIOMY OTpaBieHuUIo, a 30 M
1 6osee — K CMepTEILHOMY UCXO/Y.

[1JIK MeTaHosa B BO3ayXe pabodeii 30HbI — 5 MT/M3, MakcuMaiTbHas pa3oBas — 15 Mr/m>.

Mertan (CH,) — 6010THBII, WK pyTHUYHBIN, a3 — NEPBbIA YWieH FOMOIOTHIECKOTO Psijia HAChI-
LLIEHHBIX YIJIEBOIOPOAOB; GEeCIIBETHBIN ra3 6e3 3anaxa. Temneparypa kunenusi — MUHyc 164,5 °C; remne-
parypa ruiasieHust — MuHyc 182,5 °C. ITL1oTHOCTB 10 OTHOIIEHHIO K Bo3ayxy — 0,554 (ripu 20 °C); roput
F104TH OECLIBETHBIM IUTaMeHeM, TerulioTa cropanus 50,08 MJIx/kr (11954 kkan/xr). MeTaH — OCHOBHOA
KOMITOHEHT NpuponHbix (77 % — 99 % 1o o6bemy) v normyTHbIX HedTAHBIX (31 % — 90 %) rasos..

C BO31yXoM MeTaH 06pa3yeT B3pbIBooNacHble cMecH. [1pu conepxaHuu B Bo3myxe 10 5 % — 6 %
METaH TOPUT OKOJIO MCTOUYHHUKA Telula (TeMrepaTtypa BociuiameHeHust 650—750 °C), ot 5 % — 6 %

10 14 % — 16 % B3phiBaeTcs, cBHIlIe 16 % — MOXET ropeTh IPU MIPUTOKE KUCTIOPOAA U3BHE; CHUXE-
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HY€ TNPY 3TOM KOHLIEHTPAllMM METaHa MOXET NPUBECTH K B3pbIBY. 3HAYMTENbHOE YBETMUEHNE KOH-
LUEHTPALIMY METaHa B BO3yxe ObIBAET MPUUMHOM YIyllIbsl (HallpuMep, KOHLIEHTpaLuu MeTaHa 43 % co-

oteeTcTBYeT 12 % O,). IIK MeTaHa B Bo3nyxe paGoueit 30HbI — 300 Mr/m>.

11.3 Oka3anue 10BpauyeOHOIi NOMOIIH MOCTPAAABIIMM

OrtpaBiieHHE CEPOBOOPOIOM BbI3BIBACT TSIXKEJIbIE 3a001€BAHMS, UCXOA KOTOPBIX 3aBUCUT OT
CBOEBPEMEHHOTO MPUHATUSA Mep. OCHOBHbIE IPU3HAKHW OTPaBJICHHUS: HAPYILIEHUE CO3HAHUS, IbIXaHUs,
CEPAECYHO-NTULLEBAPUTENBHOM AesTeabHOCTU. [Tpu oTpaBieHHMH ra3oM BOZHHKAET PACCTPOMCTBO KHC-
JIOPOIHOTrO O6MeHa, MPUBOSAILEE K KUCIOPOIHOMY TOJIOJaHHIO FOJIOBHOTO MO3Ta.

[TepBbIMU NPU3HAKAMU OTPABJIEHUS CEPOBOIOPOIOM SIBIISIIOTCS YYBCTBO HETOMOTAHUS, CBE-
TOOO0S13Hb, XKEHHE B IJ1a3ax, MOKPACHEHUE [JIA3HOTO SI0JI0KA U BEK, C/Ie30TeueHue, pa3apaxkeHue
ropsa, METAJULTHYECKUI MPUBKYC BO PTY, TOLIHOTA. [IpM OTpaBJIeHUHU CEPOBOAOPOAOM, CEPHUCTHIM
ra3oM HeOOXO0AMMO HEMEUIEHHO BbI3BaTh CKOPYIO MTOMOIIIb, 8 B HEOOXOAMMBIX CITydasiX — peaHuMa-
LMOHHYIO Cyx0y. J1o mpuObITHSA Bpaya ciiefyeT ObICTPO BBIBECTH (BBIHECTM) MOCTPANABILIETO U3
3ara3oBaHHOM 30HbI Ha CBEXXUH BO3AYX WJIU B IPOBETPUBAEMOE ITOMEILIEHHE, YIOOHO YIOXUTh, OCBO-
OOIUTb OT CTECHSIOLIEH ONEX/bl; COTPEThb, OYMUCTUTD MOJOCTh PTa U IIOTKU. Eciu nmoctpamaBiimii
B CO3HAaHUU, HEOOXOOMMO aTh NMOHIOXaTh €MY HAIIATBIPHBIN CIIUPT, HAMOUTh KPEIIKUM YaeM WU
Kode, NPUHATH MEpbl, YTOObI OOIBHON He YCHYJ. [Ipu 3TOM JIMIIaM, BBIHOCSIIIIMM MOCTPANaBLIETO
M3 3ara30BaHHOM 30HBI, CJIEAYET OBITh B IPOTUBOrA3ax.

[Mpu Jierkux OTpaBIEHUSIX CEPOBOJOPOIOM U Pa3ApaXeHUH BEPXHUX MbIXaTeJbHbIX MyTEH Clie-
IyeT AaBaTh TETUIOE MOJIOKO C COJOM WM MUHEPAIbHOMN 1eslouHOM Bomo. [Ipu 60nsix B rnasax mno-
MECTHTh B TEMHYIO KOMHATY, JI€J1aTh MPOXJIagHble TPUMOYKH TPEXTIPOLECHTHOU OOPHOIN KUCIOTHI
(H;BO,).

[Tpu oTpaB/ieHWM CEPHUCTHIM Ia30M HEOOXOAMMO MPOMBIBAHUE I71a3, HOCA; TTOJIOCKAHHUE JIBYX-
MPOLIEHTHBIM PACTBOPOM TMTUTBEBO# COBI; TEILIO Ha 0061acTh 1e. [Ipu Kaiuie MpUMeHATh KOIEHH,
TEIUTO-BJIaXHble HHraALuMK 2 % — 3 % pacTBOpOM MUTHEBOM COMBI (IBA-TPH pa3a B IeHb 1o 10 MUH).

HcKyccTBeHHOE IBIXaHUE MPUMEHSIETCS B CJydae, €Cc/id y TMOCTpaaBlIero rmpekpaTuioch
IbIXaHHe WY OTCYTCTBYET cepiuedureHue. B nomnonHeHne K MCKYCCTBEHHOMY IbIXaHHUIO CJIEAYET TPU-
MEHSATh HapyXHbIi HernpsiMoit Maccax cepaia. [1py poBeneHUH UCKYCCTBEHHOTO IbIXaHUS HEJTb3S
JOTYCKaTh OXJIAXAEHME MOCTPaIaBIIero (He OCTaBJISATh €T0 Ha ChIPOH 3eMJie, KAMCHHOM, OETOHHOM
WIH METALTHYECKOM T10JY).

Ortpapienue MepkantaHamu. [1pu rnonagaHMy MepKanTaHOB Ha KOXY WX CIEAYET CMBITh TETUION
BOZIOM C MBLIOM, TIPH pa3npakeHUH CIM3UCTOI 060I0UKH [J1a3, pTa U HOCa IPOBOISAT OOITHHYIO IIPOMBIBKY
MOBPEXIEHHOIO y4acTKa BOmOi Win 2 % pacTBOPOM MUTLEeBOM coabl. [IpM nornamaHuy MepKarTaHOB

B OpraHbl AbIXaHWs 1TOCTpaJaBLICMY o0ecreunBaoT JOCTYI CBEXEIO BO3MYXa, [IOKOH U BHI3BIBAIOT Bpaya.
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OtpaBjieHHe MEeTAHOIOM. B AeiicTBMM MeTaHO/1a OTMEYaeTCs CAeAyIoLlee: B HaYale pa3ByuBa-
€TCA Mapajny COCYI0B, 3aT€M IIPOUCXOIAT JeTeHEPATUBHbIE U3MEHEHMS B 3pUTE/IbHBIX HEPBaX U CET-
yaTke In1as.

B KJIMHMYECKOM TEUEHWH OTPaBIEHMS Pa3iNuaioT MEPUOABl OINbSHEHHUS, OTHOCUTEIBHOTO
0J1aTOIOJNTyUUsI, BHIPAXEHHbIX CUMIITOMOB OTpaBiieHusi. Jlerkast dopma oTpaBieHUs TIPOSBIAETCSH
HeJOMOTaHUEM, TOLHOTOM, PBOTOM, FTOJIOBHOM 60/bI0, 60JissMU B XHUBOTe. [losiBisieTcs TyMaH nepen
r1a3aMu, oreMHeHue B masax. I1pu oTpaBieHMsIX cpedHell TsokecT (odTanbMudeckas gopma)
BCKOpE [10c¢JIe TOUIHOTHI M PBOTHI HApYIIAETCsl 3peHKeE, BILIOTh 40 NMoyiHO# caenotsl. [1pu uccneno-
BaHUU I1a3HOTO JHA OTMEYAeTCs pacIIMPEHUE BEH U KPOBOU3JIUSIHUE.

[pu Tsxe10M hopMe OTpaBIeHUS pa3BUBACTCS COHJIMBOCTD, TEPSETCS CO3HAHNME, yUalllaeTcs
fIy/1bC, CHUXKAETCA apTepHaAJIbHOE NaB/IeHUe, PACIIMPAIOTCS 3padKu, MTOABISETCS ObIIIKA.

[Mpu oTpaBIeHUU METAHOJOM HEOOXOAMMO MOCTPAaAaBILIETO BHIBECTH (BLIHECTH) HA CBEXUIA
BO3JIyX M 00paTUTHCS 32 MEANLIMHCKOM noMolbio. JIo IpuOBITUS CKOPOH MEIMIIMHCKOM ITIOMOILHU Clie-
JlyeT IIPUHSTH CIeAyIoLIe Mephl: 00eCIIEUUTh COTPEBAHME TeA; YIOXHUTh Ha CITUHY; pACCTETHYTh CTec-
HSIOLLYIO OBEXIY; TIPU HEOOXOAUMOCTH CAeJIaTh UCKYCCTBEHHOE AbIXaHuE.

Ipy nonagaHMK METAHOA B KEJTYIOK HEOOXOAMMO CPOYHO IMPOMBITE €70 U O0PaTUTHLCSI 32 METU-
LUMHCKOI MoMoLLbI0. JIeueOHbIe MEPOTTPUSITHS HATIpaRJIEHbI HA YIAJICHUE /14 U3 OPraHU3Ma Y YMEHbLIIe-
HUE BHYTPUYEPEITHOTO JaBICHUS. AHTUAOTOM SIBISICTCS STAHOJ, KOTOPbIA BBOJAMTCSI BHYTPMBEHHO
B dopme 10 % pactBopa KarnenpbHo WK 30 % — 40 % pacTBopa nepopaTbHO M3 pacyeta 1—2 r pacTBopa
Ha 1 kr Beca B cyTkd. ClieiyeT y4ecTh, YTO IPU HEJOCTATOUHO TOYHOM JAMArHO3¢ 3a OTPaBIeHUE METaHO-
JIOM MOXKHO NPUHSITb JTKOTOJIbHYHO MHTOKCUKAIUIO, OTPABJICHUE TNXJIOPITAHOM WIH YETHIPEXXIOPHCTHIM
YIJepOIOM — B 3TOM CJIy4ae BBEACHUE JONOTHUTCILHOTO KOJMYECTBA STHIOBOTO CIIUPTA OMACHO.

YnaneHue MeTaHO/1a U3 OpraHM3Ma IOCTUTAETCSI TyTeM NMTPOMBIBaHMS Xenyaka 2 % pacTBOpOM
ruapokapooHaTa Hatpusd. [IpoMblBaHME XeJyoKa CJeAyeT MOBTOPATh B TEUEHHE TIATU-CEMU THEIN.
BHyrpuseHHo Bsont 40 % pacTBop Ii110Ko3bl, BUTaMuHbl B, B,, C u PP. [lna ymenbluenns tokcuye-
CKOro JeHCTBUS METAHOJIa B KaueCTBe KOHKYPEHTa Ha3HaYyaeTcsl 3TaHoJ BHYTpb cHadana 100 mu1 30 %
pacTBopa, 3aTeM IIOBTOPHO TPU-YETHIpe pa3a mo 50 M1 yepes Kaxuple 2 4.

OrpaBsiieHue razoM roplodrM MpupoaHbIM. [IpU3HaKy OTpaBieHns NPUPOIHBIM [a30M: TSKECTD
B TOJI0BE, TOJIOBOKPYXEHME, 1LIYM B VIIIaX, pPBOTA; MOKpAaCHEHUE KOXH, pe3Kasg MblllieyHas ¢1abocCTh,
yCcUJIeHUE cepalieOMeHUs; COHJIMBOCTb. [1py TSXea0M OTpaBleHUN — NMOTEPS CO3HAHUSI, HEINPO-
U3BOJIbHOE MOYEHUCITYCKaHWE, MOOIeAHeHUE/TTOCUHEHWE KOXH, ITOBEPXHOCTHOE AbIXAHUE, CYIOPOTH.

[1pu oTpaBieHUM HEOOXOAMMO BBIHECTH MOCTPANABLIEr0 Ha CBEXHI BO3AYX, PACCTErHYTb
0JleX1y, BOCCTAHOBUTh MPOXOAUMOCTb IBIXaTeJIBHBIX MYTeil, CIeAs 3a TeM, YTOOBI He 3amagai sI3biK;

YJOXUTh MOCTPafaBIero (HOrM JOJKHBI OBITh BbILIE TeJIa); MPUIOKHUTE XOJO0/ K FOJIOBE; paCTEPETh
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TEJO U TPYAb, YKPBITh TETUJIbIM OIESUIOM W JaTh MOHIOXAaTh HAIIATBIPHHIN cnupT. Ecian Haudercs
pBOTA, IOBEPHYTh NMOCTPaAaBlIero Ha 6ok. I1pu ocTaHOBKe WM 3aMeUTEHUH AbIXaHUSA (10 BOCbMU
B3[I0XOB B MUHYTY) TPOBECTH UCKYCCTBEHHYIO BEHTHJISIIUIO JIETKUX (YTOOBI CAMOMY HE OTPAaBUThHCH,
BIOX JIEAaTh YEPE3 MOKPYIO MapJIeBYIO MOBS3KY (HOCOBOM I1aTOK), 4 IIPU BBLIOXE IOCTPANABIIETO OT-
KJIOHSITBCSL B CTOPOHY). [1pu yiyuLiieHuM cOCTOSIHUA MOCTPaAaBILero JaTh eMY OOMIbHOE UThE (Yaid,

MOJIOKO, Kepup).

11.4 IIpaBuia Ge3onacHOCTH B Npouecce MPOBEAEHUs UCCJIEJOBAHNSA CKBAXKHH H YCJIOBHS
JIONYCKA K padoTe

CKBaXXMHBI UCCIEAYIOT MO IJIaHY, YTBEPXICHHOMY IJIABHBIM WHXEHEPOM U IJIABHBIM Te0JI0-
rom noOsIBaoLLel opranuzauvu. B rjiaHe ciaemyer ykasars JOIMYCTUMBINA TTpele CHILKEHUS JaBIeHU,
FAapaHTUPYIOLIUI OT CMSITUS 3KCILTYyaTallMOHHOM KOJIOHHEI, C YKa3aHUEM MepOIIpUSITHH 110 Oe3oIac-
HOCTH; UCCJIENOBAHUE CKBaXUHEI CIEAYET MPOBOIUTH T10J PYKOBOJICTBOM OTBETCTBEHHOIO MHXe-
HEPHO-TEXHUYECKOTO paOOTHUKA U C COOJIONIEHUEM ISHCTBYIOLIMX MHCTPYKLIMIA.

He paspemaetcss HaxonuTbcsl Ha paboyMx MecTax MOCTOPOHHHUM JIMLIAM 0€3 paspelueHust
PYKOBOOUTENS pa0OT HAa OOBEKTE WM aAMUHUCTPALIMH.

[lepen HauanoM KMccae0BaHMs CENYET OTKPBITh BCE 3aIBUXKKHU HAa apMaTtype Bhillle TPYOHOMR
FOJIOBKH 33 UCKITIOUEHUEM KPAHUX 3aJBIKEK Ha CTpyHax. I1pomnyBKy CKBaxKMHBI cJieayeT MPOBOIUTH
4yepe3 MPOYHO 3aKPEIUIEHHYIO MTPOLYBOYHYIO JIMHUIO CO HITYLIEPOM M IPU MOJHOCTbIO OTKPBITHIX
3a0BUXKaxX Ha BBIKMIAHOU TUHUHU. LISt UBMEpEHUH U TIPOIYBKU CICAYET MOJb30BAaThCs TOJABKO Kpaii-
HUMHU 33IBUXKKAMH Ha CTPYHaX, OTKPbIBast UX MOJHOCTLIO. [1pu cMeHe nradparM clieayer OTKpPHIBaTh
3aIBUXXKY Ha TTPOSYBOYHON IMHUX U OTHOBPEMEHHO 3aKPHIBATh 3aBMKKY Ha U3MEPUTEIbHOA TMHHAM,
Pa6oTa yepe3 He MOMHOCThIO OTKPHITYIO 3aABIKKY He pa3pelaeTcs.

Tlepen OoTKpbiTHEM 3aJIBUXKKM HAa OIHOM M3 CTPYH BceX paboTaloUIMX, KpOMe HAXOMSALLIMXCSA
Y 3aABUXKEK, CIeAyeT YIATUTh OT YCTh CKBAXXWHbBI, U3MEPUTEILHON U MPOIYBOYHOM JIMHMH Ha Ge3-
OTACHOE pacCTosIHME. PerucTpupoBaTh MOKA3aHUS TEPMOMETPA pa3pellaeTcss TOAbKO IOCe TOJ-
HOTO OTKPBITHS 3aABVKKU HAa U3MEPUTEIbHOM JIMHHH,

Tlepen cMeHOM HITy1lepa M IUTYLEPHBIX TATPYOKOB HEOOX0AMMO (ITOC/IE IIEpeBoaa CTPYU Ha pe-
3EPBHBII BBIXOI M 3aKPBITHST COOTBETCTBYIOILMX 33JBHXKEK Ha pabodyeM BBIKUIE) CHU3WTL JaBJIEHUE
B CTPYHE 3a IITYLIEPOM 10 aTMOC(EPHOTrO IIPH ITOMOIITU BEHTWISI, YCTAHOBJIEHHOTO Ha JIMHUH.

He paspemaercs nogxonuts K JIMKT co ctopossl anagparMbl BO BpeMsi ICTEUEHUS CTPYH Ta3a,
a TAKXKE NMPU BHE3aITHOM €T0 MPeKpallleHUH.

InyOuHHBIE M3MEpeHHs B pabOTAIONIMX CKBAXHMHAX HOIYCKAIOTCS TOJBKO € MPUMEHEHUEM
CIIeLMaIbHOTO JyOpHKaTopa, 000pyT0BaHHOTO CAMOYILIOTHSIOMIMMCH CAIbHUKOM, MaHOMETPOM,

OTBO/JIOM C TPEXXOAOBBIM KPAHOM UJTH 3aMEHSIOLLMM €r0 YCTPOUCTBOM. Kaxablii Ny6pHUKaTop clieayeT
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OIPECCOBATH Ha MOJYTOPAKpaTHOE MaKCUMAIbHOE IaBICHHUE, IO Pe3yabTaTaM OMPECCOBKU CIEXYET
COCTaBUTb akKT. B rpolecce MOHTaXa U IEeMOHTaXa rojlOBKU JyOpUKaTopa IyOuHHBIN npudop cie-
IyeT YCTAHAB/IMBAaTh Ha MOJTHOCTHIO 3aKPbITYI0 OydepHYI0 3anBUXKYy. [lepen nspieyeHueM riyouHHOTO
npubopa U3 JyGpHKaTopa MaBJicHUE B HEM CJIEyeT CHU3UTb A0 aTMocdepHOro yepes 3aropHoe
YCTPONCTBO, YCTAHOBJICHHOE Ha OTBOJIE.

KOHCTpYKUMS CKBaXXUHEI TOJIKHA 00eCIIeYrBaTh O€CIPENSTCTBEHHOE MPOXOXIEHUE CKBaXUH-
HbIX TIPUOOPOB M armaparypbl. JUIMHA HI1a0JI0HA AOMKHA ObITh HE MEHbIlie, a AMaMETP Ha 2:103 M
B0JIbllIe COOTBETCTBYIOUINX PA3MEPOB CIIYCKAEMOTIO B CKBRXKMHY reohu3ndecKoro npuoopa.

CryckaTh ITyOMHHBIE TTPUOOPBI TTPY HEUCTIPABHBIX CUETYMKE TITYOUHBI M HHIMKATOPE MACChI
He pa3peuiaercs. B ciydyae Beixoma U3 CTposi cCUeTYMKA ITyOMHBI BO BpEMS [ToAbeMa IITyOUHHOTO TIpU-
Oopa JaibHEHUIMH [MOABEM CJIEAYET OCYLIECTBIATh PyYHbIM npuBoaoM. [1pu nogseme riyoMHHOTO
npubopa Jiebeakoit ¢ pydHBIM [IPUBOIOM CJIEAYET BKIIIOUUTh XParoBoe YyCTPOMCTBO.

K npoBeaeHHio padoT 1o UccieMIOBaHUIO CKBaXKMH IOTTYCK JIULL MoJioxe 18 JieT He paspeniaercs.

BoinosiHeHMe paboT 10 UCCIEIOBAHHUIO CKBAXHUHbI CieyeT MPOBOAMUTD JIMLIAM, [MPOLIEAIINM
obyueHue 1 MPOBEPKY 3HAHHMI B COOTBETCTBUU C TPEOOBAHUSIMM NPaBUJI OXpaHbI TPYa, [TOXapHOM,
MPOMBIILIEHHO! ¥ NPOTHBOQOHTAHHOM 6€3011aCHOCTH.

HuxeHepHo-TexHudeckum pabotHukam (M TP) u onepatopam, 3aHATHIM TPOBEAEHUEM paboT
10 UCCIIEN0BAHUIO CKBAXKWH, CJICAYET ITPOXOAMTH 0053aTe/IbHBIEC Npe/IBAPUTEIbHEBIE (ITPY ITOCTYILIE-
HUU Ha paboTy) U IieproandecKue (B Bo3pacTte 10 21 roma — eXeroaHble ) MENTUUMHCKHAE OCMOTPbI (00-
cJIeIOBaHMs) 1S OTIpedesIeHHs] IPUTOAHOCTH ISl BLIIIOJIHEHUS TOpyYaeMoil paboTHI.

PaGoTHHMKA MOTYT NMPOXOANTh BHEOUYEPEIHbIE MEAULIMHCKIE OCMOTDbI (00CIeI0OBaHUSA) TTPH
HAJTMYMH COOTBETCTBYIOLINX MEAUIIMHCKUX PEKOMEHIallUA.

Hornyck K pabote JIMI, He TIPOLISAIHNX MEAULIMHCKHUI OCMOTP, OCYILECTBIIETCA B COOTBET-
CTBHM C TPYIOBBIM 3aKOHOJATENbCTBOM.

B npenenax npogeccuoHaabHbIX 00S3aHHOCTE MHXEHEPHO-TEXHUUYECKMM pabOTHUKAM
1 pabodyuM ciemyeT coOJIIONaTh IpaBuia TPYIOBOTO Pacropsiaka, B TOM YUC/e TTPOU3BOICTBEHHYIO
Y TPYAOBYIO IUCLMIUIMHY; BBITIOJHSTH TpeOOBaHUS MHCTPYKIIMI 10 OXpaHe Tpyla Mo npodeccusiMm
M BUIAaM paboT, IPOU3BOACTBEHHOI CAHUTAPUH W MOXAapHON 06e301acHOCTH; ObICTPO U NMPaBUJIbHO
OPHEHTHPOBATLCA B IPOU3BOACTBEHHOM 0OCTaHOBKE, CBOEBPEMEHHO OOHAPYKMBAaTh HEUCTIPABHOCTH
(ckBaxuHbl, UHCTpyMeHTa, KMITHUA), 3HaTh ¥ ollepaTHUBHO PEAarupoBaTh Ha MEPBLIE IIPU3HAKH OTIac-
HOCTH, HEMEIJIEHHO COO0IIATh O CAOXMBILEHCSH CUTYAlIMA PYKOBOJIUTEIO, 4 B HEOOXOAUMBIX ClIy4dasx
OMepaTUBHO MIPUHUMATEL MEPEHI 10 NPEAOTBPAIIEHUIO aBapUi U HECYACTHBIX CIy4aeB, OTPAHUYUBATD
M OCYLIECTBISITH BBIBOJ JIFOAEH U3 ONacHOM 30HbI, CITACEHNE MAaTEPUANTBHBIX IEHHOCTEN; YMETh MOJb-

30BaThCA CpeaACTBAMH PIHIIPIBHIIyaJIbHOﬁ U KOJUICKTUBHOM 3allIUTHI pa60THI/IKOB, OpPraHU30BLIBATH
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Z[OBpalIC6Hy}O TNOMOIB MOCTpaaaBIIUM, YETKO 3HATh, KaK U KOraa CJICAYET BBI3bIBATh CKOPYIO MEIU -

LMHCKYIO MIOMO1Ib, IOXaPHYIO U NPOTUBOGOHTAHHYIO CITYXOHI.

11.5 Ilpasuna 6esonacHocTH npu orGope Npod 1 1aGOPATOPHBIX AHATH3AX

He paspeaetcst myck B paboTy ¥ 3KCIUIyaTallst ra300MACHBIX OOBEKTOR MPU OTCYTCTBUHU WK
HEUCTIPABHOCTH CUCTEMbI KOHTPOJISI BO3MYIHOM CPeabl HA TOKCUYHBIE U B3PbIBOOMIACHBIE KOHLIEHT-
pauuu. ITpo600T60PHUK NOKEH ObITH M3rOTOBJIEH U3 MATEPHATIOB, CTOMKUX K YCJAOBUSAM CpeIbl U
BBIITOJIHEH B UCKPODE30MACHOM UCIIOMHEHUH.

ITpoGbl cepHUCTBIX OTIOXEHHMIA U3 Pe3ePBYapOB CIEIYET OTOUPATH C paspelieHUs1 IJIAaBHOTO UH-
KCHEpa OpraHU3aluH, IKCILTyaTUPYIOLIEH pe3epByaphl. ITy paboTy CJIEAYET TOPYYATh HE MEHEE YEM
ABYM CNICLIHAJIBHO MOATOTOBJIEHHBIM PAOOTHUKAM U BHIMIONHST B H30JIMPYIOLIEM TPOTUBOTA3e.

PaboTHHKH, 06CTyXMBaloLINe pe3epByaphl ¢ CEPHUCTBIM KOHICHCATOM, JIOKHbI GbITh O3Ha-
KOMJIEHBI CO CTIELUUYECKMMH OMACHOCTAMM, XapaKTEePHBIMHU IUTsl KOHAEHCATA 1 OGYYEHbI [0J1b30-
BaHUIO MPOTHBOra3aMu U APYTMMU CPEACTBAMU MHAMBULYATBHOMN 3aILIUTHI.

Pabouue momelneHus 1a60paTOpHil AOMXHEI GbITH 060PYIOBAHBI B COOTBETCTBUH CO CTpOH-
TEIbHBIMI HOPMaMH U NIPaBUJIAMU, @ TAKXKE C YKa3aHUAMH 110 CTPOUTEILHOMY TPOEKTUPOBAHMUIO 3/1a-
HUH U COOPYXEHUI ra30BOit MPOMBILLIEHHOCTH M NPOTHBOIOXAPHBIMU TEXHUYECKIMH YCJIOBUSIMH
CTPOUTETBHOIO TTPOCKTHPOBAH M.

B 3aKpBITBIX TOMELIEHWSX, OMACHKIX U3-3a BO3MOXHOIO CKOTICHUS CcepoBoaOpOna, NOJIKEH
OBITh OPraHM30BaH KOHTPOJIb €r0 KOHLIEHTPALIMK HE PeXe ONHOTO pasa B CMEHY.

B NpoM3BONCTBEHHBIX MOMEILEHUSX CONEPKAHME Ta30B B BO3AYXe He JOJIKHO MPEBLILLIATS:
meTaH — 0,7 06. %; cepHUCTIIA ra3 — 10 mr/m3; okuck yriepona — 20 Mr/M>; apel GeH3KHa (B riepecyeTe
Ha yrepon) — 300 mr/m3; pryth — 0,01 Mr/m3; CEpPOBONOPON (B CMECH C YIIIEBOAOPOIaMH) — 3 MI/M>;
METaHOJ (CITUPT METUJIOBBIN) — 5 MI/M>.

Ilpn KoHUEHTpauMK rasa, NPEBBILIAIOIEN MPEETLHO IOMYCTUMYIO, pabotaTh paspeiliaeTcs
TOJIBKO B IIPOTUBOTA3€ (B (DHIIBTPYIOILEM — Ha OTKPBITOM BO3yXE, B IIVIAHTOBOM WJTH U30JIUPYIOLIEM —
B €MKOCTSIX, KOJIOALAX U 3aKPBITHIX MOMENIEHHSIX).

JIJ1s1 NOCTOAHHOTO KOHTPOJS 33 KOHLEHTPalIUEil CEPOBONOPOA 1 YIJIEBOLOPO/IOB B IIOMeELLE-
HUSIX 1 Ha TUIoLaaKax ¢ 000py10BaHMEM U aNNapaTypoit JOJKHBI ObITh YCTAHOBIEHBI [A30aHATN3a-
TOPBI CO CBETOBOH M 3BYKOBO¥ CHUrHaim3auueit. [TOMUMO CTallMOHAPHBIX Ta30aHATU3ATOPOB
HEeo6X0MMMO IIPUMEHSTh MEPEHOCHBIE MPUOOPLI.

Bo BpeMsi peMOHTHBIX paboT CTeTteHb 3ara30BaHHOCTH paGoYero MecTa CEPOBOIOPOOM CIIEIyeT
TpOBEPSITH PH [TOMOLUM Ta30aHAIN3aTOPOB MM XUMHYECKUX aHATU30B P06 OKPYXAIOLIETo BO3IyXa.

[epMeTHUHOCTD CanbHUKOBBIX ¥ (IaHLEBLIX COENMHEHNIA, 3aTOPHBIX YCTPOICTB, ammnaparos

)51 KOMMYHHK&L[PIﬁ, HaxoIsImuxcs B MOMCUICHUH, CIESYET TNIPOBEPSITL HE PEKE OTHOTIO pa3a B CMEHY.
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OB6HapyXCHHBIC YTEUKH Ta3a WM KOHICHCATa Yepe3 HETJIOTHOCTH COeIMHEHUH cenyeT
HEMEMIEHHO YCTPaHSTh.

PaGOThI, CBA3aHHBIC C HAJIMYMEM B TIOMELIEHHUSIX BPEAHBIX ISl 310POBbS Ta30B, 1apOB, TIHLIN
JIOXHBI IPOBOAMTBCS B BHITSDKHBIX IKaax, 060pyJOBaHHbBIX HATEXKHOW BEHTHIIALIUEH.

[Ipu paGoTax, KOTOPBIE MOTYT COMPOBOXIATBCS B3PHIBOM [A30B WM Pa30PHISTUBAHUEM EIKNX
KUIKOCTell, He0OX0IMMO MCIIOIb30BaTh MPEAOXPAHUTENbHBIE OUKHM U 3aIUMTHBIE 9KPaHbI, 2 Ha
paboYNX MECTaX AOKHO ObITh 0GECIIEUEHO HAIMYKME PACTBOPOB GOPHOI KUCITOTBI UM COABL.

T[py HATMYKK IPOM3BOACTBEHHOTO 1yMa U3-3a BUOpaLly 000PYIOBaHUs, PEBBIIIAIOLIETO
JOTYCTUMBbIE CAHUTAPHbIE HOPMBI, TOMKHBI POBOIUTHCS TEXHUYECKHME MEPOTIPUATHS IO OTpaHHde-

HUIO ero Bo3eiicTBUS Ha pabouux.

11.6 OGume TpeGoBaHAA K 6E30MACHOCTH NPH HCTIOJIb30BAHMH YCTPOHCTB H KOMILIEKCOB
J1S1 HCCIeIOBAHHM CKBAXKHH

MaHOMeTpbl ¥ IPYTHe KOHTPOJIbHO-U3MEPUTEIbHbIE PHUOOPBI JOMIXKHBI yCTAHABIMBATBCS
TaK, 4TOObI MX TIOKa3aHUSA ObUIM OTYETINBO BUAHBI IEPCOHATY. MaHOMETp JO/KEH BBLIOMPATHCS TaK,
yTOGBI NpEe U3MEPEHUs PaboUero JaBieHust Haxoauncs B uHrepsaie 30 % — 70 % 11KaIbl 1 UMETH
OTMETKY, COOTBETCTBYIOLIYIO MPENENbHONOIYCTUMOMY pabodueMy aBieHuo. MaHOMETPbI TO/KHbL
YCTaHaBJMBATLCS Ha CTAJbHBIX TPEXXOAOBLIX KPAHAX WM UTOJILYAThIX BEHTUJISIX.

[1py U3MepEHNH B BHICOKOTEMIIEPATYPHBIX MM arPECCHBHBIX CPpelax JOJDKHBI YCTaHABIMBATBCA
MeMOpaHHbIe Pa3neaUTENN.

JIIS 3alMThl OT TPSCKU WM BUOPALMM ClefyeT MPUMEHATh aMOPTU3aTOPBl UM THbKue
MMITY/IbCHBIE TPYOOIPOBO/ILI, AMAMETPOM He MeHee 6 MM. KOHTPOJIbHO-N3MEPUTENIbHBIC TpUOOPHI
JOJIKHBI UMETh TUIOMOY WM KJIEHMO FOCTIOBEPUTENST I OPTaHU3alluH, OCYLIECTBSIOLIEH PEMOHT
¥ TPAIyUPOBKY 3TUX Npr6opoB. KOHTPOJIb 32 TEXHUYIECKOH UCTTPaBHOCTDBIO, OPraHU3alns HCC/IeN0-
BaHMI 1 [I0BEPOK TPUGOPOB JOJIKHbBI OCYLLECTBSATHCA B COOTBETCTBUH C NEHCTBYIOLIUIMM PETIAMCH -
oM TP 50.2.002-94 [27] 1 TeXHUUECKUMU YCTOBUSAMM.

MOHTaX ¥ KCIUTyaTaLus IPUOOPOB KOHTPOJIs M aBTOMAaTHKH IOJDXKHBI OTBEYaTh TPEOOBAHMAM
IPOTHUBOMOXKAPHBIX MPABWJ M WHCTPYKLUMiA. TIpH MOHTaXe M 9KCIUTyaTalny NPUOOPOB C paano-
AKTHBHBIMM M30TONaMU Heobxommumo pykosoactBosathest OCIT 72/87 (CanllnH 4422-87) [28].

MawnomeTpsl 115t usmepenus napienuit B JIMKTe v 3aTpyOHOM MPOCTPAHCTBE JOJKHBI OBLITb
YCTAHOBJIEHBI Ha OBIIEM IIUTE, BIHECEHHOM B 6€30M1aCHOe M yI0OHOE /Uil HAOMIOAEHUS MECTO.

Mpu sxcrutyataunu cuctembl KUTTHA 10/DKEH OCYIIECTBISATECS! KOHTPOJIb 33 CTENEHBIO KOPPO-
3UM CYETYMKOB Ta3a U KOHIEeHCaTa, PEryJUpyIONIMX M 3alOpHbIX KJIAllaHOB, 3allMTHBIX KapMaHOB,
YCTPOICTB UTA 0TOOpa Mpo6. 3a60p BO3ayXa [UIS 3TON CUCTEMBI I0JKEH MPOBOMUTHCS U3 30H (110 BBICOTE

" MCCTOpaCHOﬂO)KCHI/HO), HCKJTIOYAIOIIMX IToIMaIaHue 3arpsi3SHECHHOIO BO34YyX4d.
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11.7 CnenanbHbie TpeGOBAHHASA K HCCJIETOBAHUAM CKBAKHH HA CEPOBOAOPOIOCOAEPKAIMX
MECTOPOKAEHHSIX

B OTKPBITBIX MECTaX, OMACHBIX M3-3a BOSMOXHOTO CKOTLIEHUSI CEPOBOIOPONA, AOKEH OBITh Op-
TaHW30BaH KOHTPOJIb 33 €r0 KOHLIEHTPALMEN He peXe OMHOTO pa3a B CYTKH.

[a3, conepxauuii cepoBonOpoA, MPH HEBOIMOKHOCTH MOAKIIOYEHMS CKBAXUHBI K ra30c60p-
HOH CETH B MPOLIECCE UCC/IENOBAHNSA JOXKEH OTBOMUTBCS OT YCThsl CKBAXKUHBI T10 (DAKETbHOI JTMHWH.

Caeya (paxkeTbHOM IMHKY TOJIXKHA OBITh BHICOTO# He MeHee 10 M 1 6bITh pacrioiokeHa He OIiKe
200 M OT IPOU3BOACTBEHHBIX TOMELIECHHH, He MeHee 25 M 0T pabourx MecT Ha mpombiciie u 1000 M oT
Hace/IeHHbIX MYHKTOB 1 aBTOMOOM/IbHBIX 10por. CBeda J0IKHA GBhITh YKPEIIEHA HE MEHEE UEM TPEMSI
OTTSIXKKAMH.

OTBeneHHbIH K CTOSIKY ra3 IOJDKEH CXXUTaThCsl, BBITYCK ra3a B aTMocdepy 6e3 CKUraHus He pas-
pelaeTcs.

Cuena aunadparmel Ha JMKTe nomkHa npoBoanThes yepes 15 MUHYT MOCTIE 3aKPbITHS CKBA-
JKUHBI C MPeaBAPUTENIbHBIM NTPOBEACHUEM aHATM3a HAa CEPOBOAOPOI.

PaboTHuKY 6puraz 1o UcCIeN0BaHUIO CKBaXMH JOJKHBI 3HATH MpaBUia 6e30MacHOCTH NPy
pabore B Cpele, ConepXalleii CEpOBOIOPOI, W MPUEMbI OKA3aHUsI [IEPBOii TIOMOLLH TOCTPALABILIIM,
VIMETb IIPU ceOe BO BpeMs pabOThl MHAMBUAYAIbHbIC MPOTUBOTA3bl U MHAMKATOPHI CEPOBOAOPOA.

ITpu nccenoBany CKBaXXMHBI HE pa3peliaeTcs MOJAXOMUTh K YCThIO U M3MEPUTEbHOM JIMHUH
0€e3 poTUBOrasza U COOTBETCTBYIOLIEH CIIELOAEKIbI.

T1ponoTXUTENBHOCTL HEMPEPLIBHOM PaboThI B IIUIAHTOBOM MPOTUBOra3e He J0JXKHA TIPEBbI-
IaTh 15 MUHYT C NOCEAYIOIMM OTILIXOM Ha YMCTOM BO3AyXe He McHee 15 MuH.

MccenenoBanus CKBaXnH Ha CEPOBONOPONOCOAEPKAUIMX MECTOPOXAEHUAX JOIKHbI MPOBO-
IUTBCS TOJIBKO Yepe3 TU(PTOBLIE TPYGHI.

[ny6uHHbIE TPUOOPHI 1 TPOBOJIOKA TS CITYCKA IOJKHBI ObITh B aHTUKOPPO3HOHHOM UCTIOJ -
HeHuu. [locse u3BneYeHNS NPOBOIOKU U3 CKBAXHHBI U TIEPE]T €€ CIIyCKOM JOJKHO GbITh MPOBEACHO
VCTBITAHUE TTPOBOJIOKH Ha M3rub U paspbiB. B ciyyae yMeHbLICHMS JOMYCTUMOM TIPOYHOCTH U TUIa-
CTUYHOCTH MPOBOJIOKH NalbHEMIIICe NPUMEHEHHE €€ LT CITYCKa NTyOMHHOTO TIPUOOpa B CKBAXWUHY
HE paspeuiaeTcs.

[Tpu BBICOKOM COIEPXaHUM CEPOBOIOPOIA M3BIEKATH IIYOUHHBIE IPMOOPHI U3 TyGpUKATOpa
1 pa3bupathb UX cllelyeT B IPOTHBOTa3ax.

OcBoeHUE CKBaXHMHbBI BO3YXOM HE pa3pelliaeTCs U IPOBOLUTCS HATHETAHUEM:

- NPUPOAHOIO WJIM TMOTYTHOrO He@TIHOrO ra3a Mo COrMacoOBaHUIO C MECTHBIM OPraHOM
Pocrexnanzopa;

- IBYX- U MHOTO()a3HBIX M€H, UHEPTHBIX K CEPOBOAOPOIY U YIJIEKUCIOMY ra3y;
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- WHEPTHBIX (IBIMOBBIX) Ta30B C CollepKaHMeM KUciopoaa He 6osee 2 % o0beMa;

- XXWUIKOCTH MEHbLIEHN TUIOTHOCTH, UHEPTHOW K CEPOBONOPOIY M YITIEKUCIOMY rasy.

[Mepen oTKpBITHEM 3aIBMXKM Ha OXHOIN U3 CTPYH (OHTAHHOW apMaryphl Bee paboTaroiiue,
KPOME HaxoNsLIMXCA Y 3aIBUXEK, JOJKHBI OBITh YIAICHBI OT YCTbA CKBaXWHbI ¥ MPOAYBOYHON
JIMHUM Ha 6€30I1aCHOE PACCTOSTHHUE.

Jlist oGecniedeHrst YUCTOTHI BO3AYIIHOIO 6acceiHa M BbinosiHeHUst TpeboBanuit OHJ 86 [29]
OCBOEHUE CKBAKUHBI IOJKHO IIPOBOAUTLCS TIPYU HAMPABJICHUU BETPA OT OIM3/IEXALIMX HACETIEHHBIX
MYHKTOB, POMBILUIEHHBIX U CEJIbCKOXO0351IHCTBEHHBIX OOBEKTOB.

Bpurana no uccienoBaHMIO CKBAXUHBI JOKHA OBITH 00ydeHa METOIaM 0TGOpa Mpod U Mpo-

BEIACHUIO 3KCIIPECC-aHaIn3a.

11.8 IIpaBuaa GesonacHocTH nNpu paGoTe ¢ KHTHONTOPAMH THAPATOOOPA3OBAHUSA

[Ipy MOATOTOBKE MCC/IENOBaHMsl CKBAXHH B YCIOBUSIX BO3MOXHOTIO TMAPAaTooOpa3oBaHUsI
U C WCTOJIb30BaHHEM METaHOJIA HeoOXOIUMO cobmoaarh tpebosanus [1pasun [30], O6mux canu-
tapubix npaBu [31], CTO Taznpom 2-2.3-143.

Tapa st xpaHeHHsi MeTaHona Mapkupyertcst B cootBeTcTBUM ¢ TOCT 19433 u TOCT P 12.4.026
3HAKOM OMacHOCTU «JIErKOBOCILIAMEHSIOLIASICS XUIKOCTh» (LIBET (hOHA 3HAKA — KPACHBIN; CHMBOJL,
HAHOCHMBII Ha 3HaKe — YepHOe WIN 6e10e TUIaMsi) ¥ 3HAKOM OMacHOCTH «S1m» (uBeT PpoHa 3HaKa —
Geplil; CUMBOJI, HAHOCUMBIi Ha 3HaKe — Yeperl M JBE CKPEILIEHHbIE KOCTH).

CKBaXMHA C METAHOJIBHON EMKOCTBIO JTOJIXKHA UMETh METAJUIMYECKYIO OTpaly, BLICOTOM He
MeHee 2 M ¢ OOLUKMBKOM HaBepxy (TpH psiia O NEPUMETPY) U B CpEHEN YaCTU — KOJTIOYEH ITPOBOJIO-
Koii. B orpane JOKHO GBITh IBa BHIXOA, KOTOPBIE 3aMAPAIOTC U TNIOMOUPYIOTCS.

EMKOCTH JUIsi XpaHEH M1 METAHOJIA A0JIKHBI ObITh 000PYA0BaHbI IbIXaT€TbHBIMU Y THIPABIU-
yeCKUMHU KJaNaHaMU U 3arioM6upoBaHbl. OHU JOKHBI ObITH PACMOJOXEHbI HAa OTPaXIeHHOM I1/10-
maake moa HaBecom. J1o 3aKkaukKu MeTaHoIa HEOOXOIMMO TTPOBEPUTL UCTTPABHOCTH BCEX Y3]IOB METa-
HOJIbHOI YCTAHOBKHM, (hIaHIEBbIX COEIMHEHUN, BEHTUJIEH, NMPEIOXPaHUTENbHBIX KJIAllaHOB,
MaHOMeTpoB. [1oBpexXIeHUs YCTAaHOBKHM NOJUKHBI HEMeUIEHHO ycTpaHsaThes. He paspemraercs
3aMOJHATh METAHOJIOM EMKOCTD IIPH MTOMOILY BEIEP U IPOUMX COCYIOB, 3AIOIHATD €€ CIe1yeT TOJIbKO
nocsie 10BeAeHUS IaBjieHUs 10 aTMocdepHoro. [1Jist IoCTya K MeTaHOJbHON EMKOCTH HEOOXOIMMO
HCNONB30BATh JIECTHUILY.

Ecyi 0xXumaeTcsi MOBBILLIEHUE IaBIeHKS B METAHONBHON EMKOCTHU BBIILE PACUETHON BEJIMUHHEI,

TO clielyeT YCTAHOBUTD MPEJOXPAHUTEIbHBIN KJIanaH.

198



P TI'aznpom 086-2010

11.9 Cobmonenne Mep noxapHoii Ge3onacHoCTH

YetbeBoe 060pyoBaHME CKBaXXHHBI, ILIOIIANKA €€ PacroIOXEeHUS W TPUJIETafoLIasi TEPPUTO-
PHs IOJLXKHBI COACPXKATHCA B UUCTOTE U nopsiake. He paspewiaercs ciotanuposanue (XxpaHeHwue) cro-
paeMbIX MaTEpUAJIOB, Pa3BEAEHHUE OTHS U BbIKUTAHUE TPABHI.

B cootBeTcTBIY € NEiCTBYOIIMMU HOPMAMM BO BpEMsI UCCIEA0OBAHUS HA TUIOLLAJKE CKBAXKHMHBI
AOJIXHBI OBITb B HATMYMHU NIEPBUYHbIE CPEACTBA MOXAPOTYILEHMS 1 BbIBELLICHBI TAGTHUKY C YKa3aHHUEM
MX MeCTOHaxoxneHus. He paspeiaercst IpMMeHSTH UIsi OCBeIeHUS UCTOYHMKMI OTKPBITOI'O OTHS.

B mpenesax npuseraoleii K ckBaxXuHe TePPUTOPHH He JOITyCKAETCs IBUXKEHUE TPAHCIIOPTA
6e3 uckporacureneit. Mcrnonb3yeMblii Mpu MCCIEN0BAHUN CKBAXKUHBI MHCTPYMEHT JOJIKEH OBITh
U3rOTOBJICH U3 MAaTePUAJIOB, HE JAIOLIMX UCKP.

MoHTax u sKcIUTyaTanvs Ha UCCIIeNYeMOi CKBaXXHHE npubopos KUTTHA noyxHbI OTBeYaTs
TpeOOBaHUSM NPOTUBOMOXAPHLIX NPABUI M MHCTPYKUMH, a TaKKe TPeOOBaHUAM TEXHUYECKOI
JOKYMEHTALIUH.

He paspemaercsi mpu uccnenoBaHNM CKBaXUHBI UCTIOb30BATE 000pynOBaHME M YCTAHOBKU
C HEMCNPAaBHOCTSIMH.

OrorpeBath 3aMep3LIyIO annapaTypy, apMarypy, TPYOOIIPOBOBI, 3aABUXKHU pa3peliaercs
TOJIPKO MTapoM WM ropsiueit Bonoii. He paspernaercst ucnonb3oBaHue 11st 5THX Leei TIO6BIX CIIOCO-
00B C NPUMEHEHHEM OTKPBITOTO OTHSI.

WHCTpyMeHT 1 MaTepualbl, He HMEIOIIME HENMOCPENCTBEHHOIO OTHOLIEHMS K ucciienoBa-
TEIbCKUM paboTaM, JOJLKHbI OBITh YOPAaHbI OT YCThSI CKBAXHUHBL.

IpoBenenne uccne0BaHMM CKBAXUHBI CO CXMIAaHMUEM ra3a Ha (dakene periameHTUpyeTCs
ITb 03-591-03 [32].

11.10 CpenctBa 3amuThi paGOTHHKOB

B cootBetcTBUM ¢ TpeboBaHUsAMH CT. 221 Tpynosoro Konexca [33] na paGorax ¢ BpeaHbIMu
M(IIM) OTIACHBIMU YCTIOBUSIMU TPY/Ia, a TAKKe Ha PabOTax, BHINOTHSIEMBIX B OCOBBIX TEMIIEPATYPHBIX
YCIOBUAX WIIH CBS3aHHBIX C 3aTPASHEHNEM, pabOTHMKaM GeCIUIaTHO BBIIAKTCS CePTU(DULIMPOBAHHBIE
CrelMaibHas ONexkna, CrelralbHas 00yBb U APYTHE CPEICTBA MHAUBUAYATLHOM 3aIIHThI, 4 TAKXKE
CMbIBalOIIMeE H(MTH) 06E3BPEXMBAIOIINE CPENCTBA B YCTAHOBJIEHHOM B OpraHM3alUu MOPSIKE.

K cpencTBaM MHIMBUIYaNbHO 3aLUTHI OTHOCATCS CIIELIAATbHAS olexna, crieuaabHast 00yBb
¥ IIpyrue CpeiiCTBa UHAMBUAYATbHOH 3alUUTHI (M301MPYIOLINE KOCTIOMBI, CPENCTBA 3ALLUTHI OPraHoOB
AbIXaHWA, CPENCTBA 3ALUUTBI YK, CPEICTBA 3aLIMThI FOJIOBHI, CPEACTBA 3ALUMTBI JTMLIA, CPEICTBA 3a1MThI

OpraHa ciyxa, CpeACTBa 3alUTbI [71a3, NPENOXPAHUTENbHbIE TIPUCTIOCOOICHYS ).
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Pa6OTHUKH He JOKHBI I0MYCKAThes! K paboTe 6e3 cpeficTB MHAMBULYATbHOM 3aLIUTHI (CU3),
B HEUCIPABHOM, HEOTPEMOHTUPOBAHHOM, 3arpsi3HEHHOM CMELMaJbHOM OfleXe U cneuuajbHON
00YBH, a TAKXe C HEUCTIPABHBIMHU CPEACTBAMH WHANBUIYATLHOW 3a1UThI.

[A303aIUTHBIE CPEACTBA AOJKHBL OBITh 110100PaHbI MO pa3sMepaM ¥ XPaHUTbCA B CHCLU-
aJIbHBIX 1WKadax ¢ MHAUBUAYAIbHBIMHU FHE3IAMH C YKa3aHUEM dbaMUIMKM ¥ MHULMAI0B pabOTHUKA.
K cyMKe MpOTHBOTa3a JOJKEH ObiTh IIPUJIOXEH NMAcnopT U MPUKpeflIcHa 6upKa ¢ ykasaHueM pamu-
JMM ¥ MHULMATOB pabOTHHKA, a Ha TPOTHBOTA3€ JOJIKEH ObiTh LITAMIT O €70 NCIPABHOCTH U CPOKE
CJIeyIOMEro UCrbiTanus. I1poTUBOrassl M ApYrue ra3o3alluTHBIC CPEACTBA CICAYET IpOBEPATH
B COOTBETCTBMM C MHCTPYKLHMEN Mo aKcruiyaraumu. Ha pabounx MecTax 10/KHA OBITb pa3MellieHa
MHCTPYKLIMS [TO IPOBEPKE, IKCTUIyaTallMy U XpaHEHN10 IPOTUBOTasoB 1 APYTHUX CPEACTB 3Q1UTHI.

Hanuuyie ¥ mpaBUiIbHOCTb xpaHeHUs CHU3 NOJIXHBI POBEPATHCA HE Pexe OLHOrO pasa
B MECSILL OTBETCTBEHHBIM PAGOTHMKOM BHEBEIOMCTBEHHOI ra30criacaTe/bHOM ciyx0bl. PykoBoauTens
OpraHM3aliM Ha3HayaeT OTBETCTBEHHOE JIMLIO U3 Yucia UTP mwig ydera CpOKOB IKCIUIyaTallMu,

TEXHUUYECKOTO OCBUIECTCILCTBOBAHNUA U CBOGBpCMCHHOVI 3aMEHbI MPpOTHBOIa3os.

12 Iopanok oopmieHns JOKYMEHTOB NPH NOArOTOBKE, NPOBEACHHH U
NpeACTABJIECHUH PE3Y/IETATOB HCCIIEI0BAHMI CKBAKUH

12.1 I1nanupoBaHue W NOArOTOBKA HCC/IEIOBAHUS CKBAXKWHBI

12.1.1 IulanrpoBaHue paboT 110 UCCICAOBAHUIO CKBAXHUHbI

Ycee10BaHUS CKBAXHH TIPOBOASTCS B COOTBETCTBUM C PEKOMEHAALUSIMU JEHCTBYIOLIETO
MPOEKTHOro TOKYMEHTA 110 pa3paboTke Ha OCHOBAHMU:

- pacnopsiXKeHWi (IIPUKa30B) PYKOBOJCTBA OpraHM3alluy, B BEACHUN KOTOpOH B COOTBET-
CTBWH ¢ AeHCTBYIOILEH JTULIEH3MEN HAXOANTCS Pa3BelKa M pa3paboTka MECTOPOKICHUA (zanexmu);

- IPOrpaMM U IJIaHOB PaGoT MO UCCIENOBaHMIO CKBaXHH, YTBEPXKICHHBIX PYKOBOICTBOM
3TOR OpraHU3aliny.

WccienoBaHue CKBRKVHBI TPOBOAUTCS B COOTBETCTBUU C NIPUKA30M TIO OpraHM3allui 1 TEX-
HUYECKHM 3aJaHUEM Ha MPOBeIEHUE UCCIICI0BAHNs1 CKBAXKUHBI.

K Ipukasy npunaralorcs:

- TeXHHUYEeCKOe 3alaHMe Ha UCCIe0BaHIEe CKBAXMHBI, COCTaBJIEHHOE CyX00ii no uccneno-
BAHMIO CKBaXVH U YTBEPXIEHHOE [JIaBHbIM I€0JI0roM (TJIaBHBIM WHXEHEPOM) OPTaHU3aLUU;

- aKT-JOMYCK Ha TPOBEJEHUE ra300MAaCHbIX PaboT, yTBEPKICHHBIH [MaBHBIM HHXCHEPOM
OpraHu3aluu.

Texuuueckoe 3aqaHue cocTapisieTcsi 1o (hopMe, pa3pabaTbiBaeMoil OpraHu3alei ¢ y4eToM

crieunPUYECKUX YCITOBUI 00BEKTa UCCIIENIOBAHUS.
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CocTaB TEXHUYECKOTO 3a1aHMsI Ha IPOBEACHUE UCCIIEA0BAHUS CKBAKIHEL.

B TexHHYECKOM 3a1aHNU OTPaXaIoTCS:

- 00BEKT UCCIIEI0OBAHMA;

- LIeJIb UCCAENOBAHMS,

- IPOrpaMMa UcCieI0BaHHUs;

- METOJ UCCEI0BAHYS;

- BpPEMsl UCCIECI0BAHM,

- CTIOCOOBI U annaparypa (yCTpOHCTBA U KOMILTEKCHI) A5 U3MeEpPEeHUs pacxoaa rasa u XuiaKo-
CTH, NaBJCHH, TEMIIEPATYPbI, KOTHYECTBA BLIHOCUMBIX TBEPABIX YACTHLL,

- IEPUOIUYHOCTD (4aCTOTA) UMEPEHUS TEXHOIOTMIECKUX NTOKA3ATE e padoThl CKBAXKUHBI;

- MCPOIPHATHS NO MOATOTOBKE CKBAXWHbI I MPOBEACHHS UCCIIEN0OBAHMIA;

- COCTaB OpUTajIbI 110 UCCIIEN0BAHMIO CKBAXHH H OTBETCTBEHHOE JIMLIO 33 NPOBEAEHME UCCIC-
N0BaHMsA, TEXHUKY DE30MaCHOCTU U OXpaHy OKPYXaIOLIEil CPe/ibl.

12.1.2 TlonroroBka CKBaxXHHBbI K MIPOBEACHUIO UCCIETOBAHUS

[oaroToBka CKBaXMHbI K Ta30TMAPOIMHAMMYECKHM HCCJIEOBAHUIM 00YyCJIOBlIeHA
CJIEOYIOIIUM:

- Ha3sHaYCHUEM UCCIE0BaHMsL (TIEPBUYHOE, TEKYILIee, ClIELUMATIbHOE) U 0GBEMOM vHpOopMa-
MM, KOTOPYIO HEOOXONMMO MOJIyYMTh B PE3YJIETATE €TO MPOBENCHHSI;

- FCOJIOTMYECKMMU OCOOEHHOCTAMM 3a/1€XKU, XapaKTEPUCTUKON TIOPUCTOH Cpedsbl U Iosiyyae-
MOIf IPOIYKLIMH, TO ECTb BO3MOXHBIM HATUYUEM 3HAUNTETLHOIO KOTMIECTBA KUIKOCTU (KOHIEHCA-
LUMOHHOI BOJIbI, KOHIEHCaTa, MUIILTPATa), CONEPXXaHUEM B Irase arpeccUBHBIX KOMIIOHEHTOB, pa3py-
LieHUeM MpH3abOiHONW 30HBI, OOpPAa30BaHUEM B CTBOJIE CKBAKHHBI rMApaToB B [poliecce
MCCIIEN0BaHMS, MTOATSTUBAHMEM KOHYCA ITOJOIIBEHHO BOMBI;

- KOHCTPYKLMEH CKBaXUHbI M TPUMEHSIEMBIX ITYGUHHBIX YCTPONHCTB U KOMILIEKCOB;

- CTCIIEHBIO OCBOCHHsI MECTOPOXKAECHHUS (3aJI€KU ), TO ECTh HATMYHEM HA3EMHBIX KOMMYHHKA-
LK 110 COOpY M OATOTOBKE YIIEBONOPOIOB, KOTOPHIE MOTYT GbITh (hakTOpaMH, OTPaAHUYNUBAIOILIMHU
BO3MOXHOCTH MPOBEACHUS UCCIIENOBAHU B HEOOXOJMMOM [1ana3oHe 1eOUTOB U JaBJICHUIL.

YcThe CKBaXXWHBI, HE MOAKITIOYEHHOM K MTPOMBICJIOBOMY ra30CO0pHOMY IYHKTY, IIEPE, UccJle-
IoBaHWeM o6opyayeTcs JTyOpUKAaTOPOM, 06pa3LlOBBIMMI MaHOMETPaMH, CENapaTopoM, U3MEPUTETIEM
pacxona, TCpMOMETPaMH U BHIKUIHOW JIMHHUEH 15 dakena.

I1py nEpBUYHBIX UCCACAOBAHUIX CKBAXUH HA Fra30KOHIEHCATHBIX MECTOPOXIEHHUSIX CIEAYET,
CCJIM UMEIOTCS COOTBETCTBYIOLINE BO3MOXHOCTU B CJIOXKMBIIUXCS HA KOHKPETHOM MECTOPOXACHUH

YCIIOBHSIX, BBIODATD TSl UCCIENOBAHMI BEICOKOMPOLYKTUBHBIE CKBAXHUHBI, PUYEM TaK, YTOObI OHU
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OTHOCMTENBHO PABHOMEPHO PaCIoaratnuch Obl KaK IO TUIOILAIN 3aJIEXH, TaK U 110 pa3pesy, € TEM,
YTOGBI BLIIBUTH 3aKOHOMEPHOCTU U3MEHEH UST Ta30KOHIEHCATHON XapaKTEPUCTHUKH.

TTepBUYHbBIE UCCIIEN0BAHHSI TR30KOHIEHCATHON CKBaXHHbI I0/UKHBI OTBEYATh ONPEEICHHBIM
TpeOOBAHUAM:

- CKBaXHHA TEpel MCCIeTOBAHUSIMH IOIKHA ObITh OYMIIEHA OT MPOAYKTOB O6ypeHus U
nepdopaiuy;

- B IPOAYKIIMHM CKBaXHWHbI HE JOJXKHA TIPUCYTCTBOBATh IJ1aCTOBAst BOAA;

_ JeTpeccHs Ha IUIacT ITPY MCCIIeNOBAaHNH HACBIUEHHbIX 3a/IeXXeH HE I0/KHA NPEBBILIATH 10%
OT IJ1aCTOBOTO JABJEHUSI, TPU UCCIIEA0BAHUM HENIOHACHIILICHHBIX Ta30KOHACHCATHBIX CUCTEM 3a00ii-
HOE JaBJIeHUe NOKHO ObITh OOJIbLIE WIM PABHO JABICHHIO Hayalla KOHICHCalunu,

- CKBaXMHA HOJKHA paboTaTh B 6E3ripaTHOM peXHUME, TaK KaK B MHOM CJ1y4ae B HEE HEOOXO0-
JIMMO TTO/IaBaTh MUHTMOUTOP THAPATOOOPA30BaAHUSL.

JLisi TEKYLUIMX MCCAEN0BAHMI CERYET BHIOMPATh KOHTPOJIbHDBIE CKBAXHMHBI B PA3THIHBIX HaCTAX
MeCTOpOXaeHus. B uccnenyeMoit CKBaXXMHe IOJDKEH ObITh BCKPHIT MHTEPBAT, XapaKTepHbIiA U1l KOH-
KPETHOTO SKCILTyaTallUOHHOTO OOBEKTA.

[1pY ra30KOHIEHCATHBIX HCCIENOBAHMUAX ICOUT CKBAXMUHBI J0KCH obGecrieyuBaTh MOJHBII
BBIHOC XMIKOCTH ¢ 3a00s1. CKBaXX¥Ha JO/DKHA HAXOMUTHCS B IKCIITyaTallMU HEMPEPBIBHO HE MEHEE
Tpex MecsiLeB. Tlepen uccrenoBaHNeM PEXUM pabOThl CKBAXMHBI HE IOJDKEH MEHATHCS B TEUEHUE ABYX
Hemenb. CKBaXHHY CIIeAyeT UCCIeNOBATh HA TOM PEXHUME, Ha KOTOPOM OHa IKCIUTYaTUPYCTCA. Cksa-
XUHBI, B KOTOpblE POHMKJIA TU1aCTOBasl BOAA, HE MOTYT UCIOJIb30BATHCA B KA4ECTBE KOHTPOJIBHBIX,

TaK KakK BOJAa BbITCCHACT paHEE BBIMTABUIN I KOHAEHCAT, YTO MPUBOAUT K MCKAXKCHUIO PE3YJILTAaTOB I'KH.

12.2 TpeboBanus K 0(hOPMICHHUIO M XPAHEHHIO Pe3Y/IbTATOB HCCIeNOBAHMI CKBAXKHH

12.2.1 OcbopmiieHIEe pe3yibTaToOB UCCIENA0BAHUN

[Moce MpoBeaeHNs HCCIEN0BAHUA CKBAXWHBI IPOBOAMUTCS 06paboTKa MOJy4eHHbIX JaHHBIX
B COOTBETCTBUY C METOAaMMU U CIIOCOBAMH, U3NOXEHHBIMU B pa3ieax 7 8 1 METOOMYECKUMH YKa-
3aHMAMM K HUM (yacTsb 1), cocrapisiercst OTYeT 00 UCCJICIOBAHUH. STOT OTUET MOArOTABINBACTCS
c1yX00i4 N0 Mccien0BaHUsIM cKBaxXuH. Ero ¢popma pa3pabaTbiBaeTCsl OpraHM3alued B 338BUCUMOCTH
OT XapakTtepa, 00beMa ¥ METOJ0B UCCIIeIOBAHUS CKBAXMHBL.

B oT4yeTe MO UCC/IeI0BaHMIO CKBAXUHBI JOJDKHBI OBITh OTPAXXEHB! CJISYIOLIHE ITO3ULMHL

- TeXHUUYECKOE 3alaHye Ha IPOBEACHUE UCCIEN0BaHMS CKBAXKUHBIL,

- KOHCTPYKILIMS CKBaXKUHBI;

- JAHHblE UHKJIMHOMETPUH CKBAXUHHI,

- UHTepBaIbl BCKPHITHUS (1Iepdopaliii) riacta-KoeKTopa,

- cxeMa 060pyIOBaHUs CKBAKMHBI JINPTOBBIMU KOJTOHHAMU,
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- CBElIeHHs O 3a00HHOM 000PYNOBaHUM (HAIUYME U TIOJOXEHHUE MaKepa, HHTMOUTOPHOIO
1 LIMPKYJISILLMOHHOIO KJIaNlaHOB, 3a00MHOro KJanaHa-oTceKaTe st);

- CXeMa 0DOpYIOBaHUs YCTbSl CKBAXUHBI [TPU MPOBEAEHUU UCCIIEIOBAHUSI;

- METOA MPOBEACHUS UCCIIETOBAHUL

- MOCJIEN0BATEIbHOCTh TEXHOMOTMYECKUX ONepaluii ¥ IMHAMMKA U3MEHEHMS MOoKas3aTereil
paboThI CKBaXMHBI [1PU MPOBEICHUM UCCJIEJOBAH S,

- CBelIeHUs1 00 MCIOJIb30BAHHBIX MIPU MCCIEI0OBAaHUM CKBAXWHDBI YCTPOICTB M KOMIUIEKCOB
(MaHOMETPOB, TCPMOMETPOB, B TOM YHCJIE [IYOHHHBIX, PACXOIOMEPOB, TUCTAHLIMOHHBIX TPUGOPOB
1 KOMIUIEKCOB), aKThl 00 UX TEXHUYECKOM COCTOSIHUM U aKThl TIOBEPKU ITPUGOPOB;

- CBEACHUS O HEUCTIPABHOCTSX B OOBSI3KE CKBAXKUHBI, BHIABIIEHHBIX B XOJ€ UCCJICAOBAHMS.

K oTuety no mccnenoBaHuo CKBaXWHbI NPUJIATAIOTCA B 3JEKTPOHHOM BUE JaHHbIE TI0
perucTpaluy 1eOMTOB, AABJACHWH, TeMIepaTyp. OTH JaHHbIE B 06A3aTeJLHOM MOPSIAKE NOMXKHbI
ObITb TakKe B BUIE TaONUL U rpadMKOB, 06pa3ibl KOTOPBIX MPUBEAEHB B TPUIOKEHUH B.

[1o vToram ucc/ie10BaHMs CKBAXHH COCTABIBIIOTCS COOTBETCTBYIOILME AKTHI 1O (hopMaM, MpH-
BEJICHHBIM B IIPWIOXEHUU B.

B oT4€eTEe MOTYT COAEPXKATBLCS PEKOMEHAIIMH T10 AATbHElLIE] SKCIUTYaTALIAN T0OBIBAIOLINX CKBA-
JKHH WIN YCTAHOBJIEHUIO TEXHOJIOTMYECKOTO PeX1Ma paboThl HOBBIX CKBAXHH, a B CJIydae HEOOXOIUMO-
CTH — O IIPOBECHNH PAbOT MO HHTEHCU(DUKALIMK ITPUTOKA Ta3a WM KAITUTATLHOMY PEMOHTY.

12.2.2 XpaHeHWe pe3ybTaToOB UCCAEA0BaHUI

XpaHeHWe pe3yIbTaToOB UCCICIOBAHMIA OCYLUECTBISIETCA B BUAE (POPMUPOBAHUS 6a3bl JAHHBIX
TIO MCCIENOBAHUIO CKBaXXWH, KOTOpast MPEACTaB/sAET cOOO0M COBOKYITHOCTD AaHHBIX OPraHU3aLIMOH-
HOTO, FOPHIAMYECKOTO U TEXHUIECKOI0 XapakTepa, CBSI3aHHBIX C ILTAHUPOBAHUEM, [IPOBEACHUEM U aHa-
JIM30M IaHHBIX UCC/IEJOBaHUsI CKBaXHH. ba3a naHHBIX cO3aeTcst HA OCHOBAaHUM NIPUKA3a B OpPraHM-
3allH, B KOTOPOM OIPEAE/ISeTCS MOPSAA0K JOCTYIA K HEM.

Pesyaprarbl uccnenopanmit oopMIISIIOTCS B IBYX BADUAHTAX — HAa 6YMAKHBIX 1 3/IEKTPOHHBIX
HOCUTEJISIX.

B cocTaB 6a3bl JaHHBIX BXOIAT ABE YaCTH — TEXHUYECKAs U OPTAHM3aLMOHHO-IOPUINYECKAS.
XpaHeHne MaTepuasloB OCYILECTBISETCS CIyX00ii OpraHu3allMy, OTBETCTBEHHOMN 32 NpOBEACHHUE
UCCJIENOBAHUM CKBaXXUH.

B TexHMYECKO# 4aCTH JOXKHDBI COAEPKATHCS CAEAYIOLIME CBEICHUS H JOKYMEHTDI:

- KOIUHM CTPYKTYPHBIX KapT OOBEKTOB pa3paboTKU MECTOPOXIEHUS, YTBEPXKACHHbIC IJIABHBIM
re0JI0TOM OpTaHHW3aLNH;

- KOMIIbIOTEPHBIE MPOrPaMMBbl, UCTIO/Ib3YEMBIE MDY MPOBEACHUHU M 06pPabOTKE PE3yILTaTOB

HCCIICAOBAHUA CKBAXHWH,
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~ OTYeThI MO UCCIIEJOBAHUIO CKBAXMH, B TOM YHCJIE aKThl HCC/IENOBAHUMT;

- pEeKOMEHIALMH 110 MaTepuasiaM IPOBENEHHbIX UCCIIEMOBAHH.

B opraHn3alMOHHO-IOPUANYECKON YaCTH TOJIKHBI COAEPKATHCS!

- 1IpHKa3 06 OpPraHU3alnK CIYXObI N0 UCCIETOBAHMIO CKBAXUH (KOMUsl);

- TIOJIOXXEHHUE O CAYXOe 10 MCCIENOBAHUIO CKBAXMH € YKa3aHMEM OTBCTCTBEHHBIX JIMLL 32
cobiofieH e TpeGOBaHMIT TEXHUKH 6€30MacHOCTH, OXPaHbl HElIp M OKPYXarolel cpelbl (Komus);

- ACUCTBYIOLIAs MHCTPYKLIHSI 1O KOMIUICKCHOMY MCCJIEI0BAHMIO Fa30BbIX U FA30KOHAEHCATHBIX
CKBaXWH;

- METOANYECKHME YKA3aHUs (PETJIAMEHT PaboT) 110 MPOBEAEHUIO UCCIIENOBAHUI CKBAXHUH;

- MODKHOCTHbBIE MHCTPYKLMK PAGOTHUKOB CITYXKObI UCCIIENOBAHUS CKBAXKUH;

- TJIaHbI pa60T Nno NpoOBCACHUIO HCCJIEIOBAHMM CKBaXKMH.
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Tlpunoxenune A

(cripaBOUHOE)

HOpMaTl/lBHaH 0a3a KOMILIEKCHBIX UCCJICIOBAHUMA CKBAXKHH

HopmaTuBHy10 6a3y KOMIUIEKCHBIX MCCJIENOBAHUIT Ta30BbIX U Ta30KOHAEHCATHBIX CKBAKUH
COCTaBJISAIOT:

- @enepanbHbic 3akoHbl Poccuiickoit Menepaunn, Ykassl Ipesunenta Poccuiickoit Oeje-
pauuu, nocraHosieHus [IpasurensctBa Poccuiickoi Menepaunu;

- 3aKOHOJATe/IbHbIE aKThl CyObekTOB Poccuiickoit Penepalinu, HOpMaTUBHBIE U UHCTPYK-
TUBHO-METOAMYECKNE aKTbl OPTAHOB UCTIOHUTEIBHOM B1acTu cyobekToB Poccuiickoit ®enepaunu;

- HaumoHanbHble cTaHaapThl ([OCT P) u MexrocynapcTBeHHbIE CTAHAAPTHI, IPUHSITHIE B Kaye-
ctBe HalunoHaNbHbIX ([OCT), cTpouTenbHble HOpMBI U paBuia (CHulT), caHUTapHO-TUrHeHYeCKYE
nopmatussl (CanlluH), crpourensrpie HopMbl (CH), cBomb ipasui (CIT) 1 apyrue 1OKyMeHTbI dene-
PaIbHBIX OPraHOB UCTIOJTHUTEIBHOM BJIACTH;

- HopMaTuBHble 10OKYMeHTHl OAQO «[asnpom».

B yKa3aHHbIX JOKYMEHTAX ONpeNeIsatoTCsL:

- JIMICH3UPOBAHUE OTAEIbHBIX BUAOB AESITEIbHOCTH;

- TpeGOBaHMS K HEIPOIIOIb30BATEMO, BOSHUKAIOIIME TIPU TTOATOTOBKE U MPOBEAEHUN KOM-
IVIEKCHBIX KCCEA0BAaHUI CKBAXKHH;

- MH(OPMALMOHHOE B3aMMO/IEHCTBHE OPTaHOB FOCYAAPCTBEHHOI BAACTH Pa3IMYHOTO YPOBHS,
IOPUINYECKUX U PHU3HYECKUX JIULL,

- TpeOOBaHN K MJIAaHUPOBAHUIO, OPTAHM3ALIMHU, IPOBEIEHUIO PAGOT TI0 UCCIEN0BAHMIO CKBA-
KWH Ha ra3oBbIX U ra30KOHAEHCATHBIX MECTOPOXIEHUSIX U UCTIONB30BAHUIO UX PE3YJILTATOB;

- BbIIIOIHEHUE 00si3atenbeTB Poccuniickoit Penepaunu no MexXayHapoIHBIM IOrOBOPaM
Y COTNAIICHUSIM;

- NPUHLMIIBI M TIOPSAAOK OXPaHbl IPUPOIHON CPEbI;

- obecrieueHre 6e30MaCHOCTH pa6OTHI/IKOB OT BpPEIHbIX TEXHOTEHHBIX BO3ICUCTBHIA.

A.1 OcHoBHbIe MeKIYHAPOIHbIE IPABOBbIE JOKYMEHTBHI

1. KoHBeH1Ms 10 MPeNOTBPallEeHHIO 3arpsi3HeHUsT MOPS COPOCaMU OTXOLOB U APYrHX MaTe-
puanoB (JIoHnoHcKasi KOHBeHLUs, 1972 1)

2. KoHBeHUMA O  TPaHCIPAaHWYHOM  BO3NEHCTBUM  NPOMBIILIEHHBIX aBapuit
(Xenbcuuku, 17.03.92)

3. MexnyHaponHas KOHBEHLIUSI O cO3aHuM MexayHaponHoro hoHAa LISl KOMIIEHCALIUH

yiiep6a ot 3arpAasHeHust Hedtoio (KonBeHLus o ¢ounge 1992 1)
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4, KOHBEHLMSI O TPAaHCTPAHWYHOM 3arpsi3HEHUU BO3Ayxa Ha OOJbUIME PacCTOSHUSA
(CKenesa, 13.11.79)

5. Jlexapauus 1o OKpyxXarolieii cpene v passutuio (Pro-ae-XKaneiipo, 14.06.92)

6. PykoBoacTBO MO MpOBENEHUIO MOPCKUX paboT Mo HedTH W ra3y B ApKTHKE (IIpHUHSTO
MUHHCTPaMM apKTMUECKHX TOCYAapcTB — cTpaH ydacTHuML CoBeta Ha YeTBEPTOM COBELIAHMH

MUHUCTPOB 110 OXpaHe OKpyXaroiei cpenbl ApkTuky, 11—-12 mions 1997 ., r. Anta, Hopserus).

A.2 OcHOBHbIe JOKYMEHTBI 110 NJIAHMPOBAHUIO H NPOBEIEHHIO KOMILIEKCHBIX HCCJ1e10BAHHH
CKBaXKMH

1. 3akoH Poccwuiickoit ®@enepanmu ot 21.02.92 Ne 2395-1 «O Henpax»

2. MenepanbHblit 3akoH oT 21.07.97 Ne 116-P3 «O npoMbllLIeHHON 6€30N1aCHOCTH ONACHBIX
IIPOU3BOICTBEHHBIX OOBEKTOB»

3. ®enepanbHblii 3aKoH oT 10.01.2002 Ne 7-P3 «O6 oxpaHe OKpyxkalouen cpeabl»

4, UCO 14532-2001 T'as npuponnsiid. CiroBapb

5. ASTM D 2892 MexayHapoIHblil CTAHAAPTHBIA METOI UCIIBITAHWI. MeTon onpeneieHust
(bpaKLIHOHHOTO cOCTaBa CbIpoi HeTH (KOJOHKA U3 15 TEOPETHUECKHMX TapPEITOK)

6. TOCT 7.12-93 CucteMa cTaHIapTOB IO MH(pOPMALKK, OUOITUOTEYHOMY U U3aTEIbCKOMY
geny. bubnmorpaduyeckast 3anuch. CoKpalleHHE CJIOB Ha PYCCKOM A3BIKE. O6mue TpeboBaHud
U mpaBuja

7. TOCT 8.053-73 TocynapcTBeHHass cucTeMa oOecrieueHust eIMHCTBa u3MepeHuid. MaHo-
METPBl, MAHOBAKYYMMETDbI, BAKYYMMETPBL, HATIOPOMEDHI, TATOHANOPOMEPbI U TATOMEPDI C THEBMA-
TUYECKUMHM BBIXOIHBIMU CUTHaiaMu. MeTobl NOBEPKU

8. TOCT 8.417-2002 TocynapcTBeHHasi cucTeMa obecTieueHUs eIMHCTBA U3MepeHUi. EnnHuLbl
BEJUYUH

9. TOCT 8.586.1-2005 TocynapcTBeHHasi cucTeMa obecrieyeHust eAMHCTBa u3mepeHui. U3-
MepeHHe pacxoaa M KOJIMYECTBA XUAKOCTe! U Ta30B C MTOMOLLBIO CTAHAAPTHDIX CYXalOLIUX YCTPOHCTB.
Yacts |. [IpUHLMIT MeTOIA U3MEPEHHI U 001IME TPEOOBAHUSA

10. TOCT 8.586.2-2005 TocynapcTBeHHas cucTeMma obeciieueHusl eIMHCTBA U3MEPEHUH.
M3MmepeHHe pacxona U KOJMUECTBa XUAKOCTEH M Ta3oB ¢ MOMOLIBIO CTAHAAPTHBIX CYXaIOMMUX
yerpoiicTs. Yacts 2. [iuadparmel. TexHnueckue TpebGoBaHuUs

11. TOCT 8.586.3-2005 (MCO 5167-3:2003) TocynapcTBeHHasi cUcTeMa 0OecTie4eHus eAMH-
CTBa M3MepeHuit. M3aMepeHue pacxona U KOJMYECTBA XMIKOCTEH 1 ra30B C MOMOILLBIO CTAHAAPTHBIX

cyxalolux ycTpoiicTs. Yacts 3. Corna u cona Bentypu. Texuuueckue TpeOOBaHUSA

206



P I'aznpom 086-2010

12. TOCT 8.586.4-2005 TocynapcTBeHHast cucTeMa obecrieyeHns €IMHCTRA U3MEpPEeHUIA.
M3mepenne pacxona v KOJMYECTBA XUAKOCTEH U Ta30B C MOMOIIBIO CTaHIAPTHBIX CYXAMOIIUX
yctpoicTB. Yacte 4. Tpy6sl Bentypu. Texunyeckue Tpe6oBaHuUs

13. TOCT 8.586.5-2005 TocymapcTBeHHas cucTeMa oOecreueHus equHCTBA U3MEpPEHMUIL.
H3mMepeHue pacxoma U KOJMYECTBA XUAKOCTEH U ra30B ¢ TIOMOIIBIO CTAHJAPTHBIX CYXAIOUIMX
ycrpoiicts. HacTs 5. MeToaKka BBINIOTHEHUS U3MEPEHMUIA

14. TOCT P 8.615-2005 TocynapcTtseHHasi cucTeMa obecriedeHUs eIMHCTBA U3MEPECHUA.
W3mepenns KonyecTBa H3BICKAEMbIX 3 Help He(TH U HedTsHOTO Taza. ObLIve METPOJIOTHYECKHE
W TEXHUYECKHUE TPeOOBAHUSA

15. TOCT 33-2000 Hedrenponykrst. [Tpo3pauHele M HeMpo3pauHbie KMIKOCTH. OnpeneeHue
KWHEMaTH4eCKON BA3KOCTH U pacyeT IMHAMHUUYECKON BSI3KOCTH

16. TOCT 400-80 TepMOMETpPBI CTEKISIHHbIE [UTST MCITBITAHU I HedTenpoaykKToB. TexHuYecKue
YCJIOBHUSA

17. TOCT 2177-99 Hedrenponykrsl. Metonsl onpeneneHus GppakLIMOHHOTO COCTABA

18. TOCT 2477-65 Hedtb 1t HedTenponykTsl. MeTox onpeneieHus COIEpXAaHUS BOIBI

19. TOCT 3900-85 HedTb 1 HedbTenpoayKThl. MeTOmBI ONpeaeieHNs IUIOTHOCTH.

20. T'OCT 5066-91 ToruuBa MOTOpHBIE. MeTOMbI OIpeneIeHNs TEMIIEPATypPhl TOMYTHEHHUS,
Hayajia KpUCTAUTU3ALUH U KPUCTA/UTU3aLuU

21. FOCT 5152-84 HaGuBku caibHUKOBbIE. TeXHUYECKHE YCAOBHUS

22. TOCT 5632-72 Ctanu BBICOKOJIETUPOBAHHBIE U CILIABbI KOPPO3MOHHOCTOWKUE, Kapo-
CTOMKME U XaponpodyHble. Mapku

23. TOCT 6356-75 Hedrenpoayktel. MeTon omnpeneneHust TEMIIEPATYPHI BCIIBILIKU B
3aKPbITOM THIJIE

24. TOCT 7372-79 TlpoBosnoka craibHast KaHaTHasi. TeXHIYeCKHE YCIOBHUS

25. TOCT 11011-85 Hedrb 1 HedbTenpoaykTel. MeTon onpeneneHust (pakIMOHHOIO COCTaBa
B annapare APH-2

26. TOCT 11851-85 Hed1b. Merton onpenenenus napaduHa

27. TOCT 15150-69 Mamunsi, mpu6Oph 1 Apyrue TeXHUYECKHe u3nenus. VcrnomHeHus wis
PasTMYHBIX KIMMaTHYECKUX pailOHOB. KaTeropuu, ycjioBUS 3KCIUTyaTalliM, XpPaHEHUS! U TPAHCIIOp-
THPOBaHMsI B YAaCTH BO3NECHCTBUA KIIMMATUYECKUX (PaKTOPOB BHEIIHEN CPE/Ibl

28. TOCT 18829-73 Konblia pe3HHOBBIE YILTOTHUTEbHBIE KPYIJIOTO CEYeH U 15 ruapaBiIv-
YECKHUX U MTHEBMATUYECKUX YCTPOICTB. TeXHUYECKHE YCIOBUS

29. TOCT 18917-82 Ia3 ropiouuit npupoanslii. Metons ot60opa rmpo6
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30. TOCT 18995.2-73 IIpoaykThl XUMHUYECKHE XUIKWE. MeTOoL ompenesieHusl IoKasares
IIpEJIOMJIEHHS

31. TOCT 19121-73 HedrenponykTbl. MeTol OMNpenesaeHns COnepXaHus cepbl CKUraHUEM
B JlaMrie

32. TOCT 20287-91 HedrenpoaykTel. MeToasl onpeleicHUs TEMIIEpATyp TEKY4YECTH
M 3aCTBIBaHMS

33. TOCT 21534-76 HedTb. MeTon onpeneseHus CoIep>KaHUs XIOPUCTHIX CoNeit

34. TOCT 23781-87 Ta3bl roproyre NpUpPOIHbe. XpoMaTOrpapuueCcKuii METON OIIPeeIeHUA
KOMITOHEHTHOTO COCTaBa

35. TOCT 28919-91M;aHIieBbie COEIUHEHUS YCTHEBOTO 000PYIOBaHHUA. THIBI, OCHOBHbIC
rnapamMeTphbl U pa3Mepbl

36. TOCT P 51689-2000 MawuHb! 2JIeKTpHYeCKUe Bpallaoliuecs. JIBurareum aCHHXpOHHbIE
MowHocThio ot 0,12 o 400 kBT BKmouuTenbHO. ObL1Me TeXHUYeCK1e TpeboBaHus

37. CTO Tasnpowm PJ1 2.2-164-2005 MeToauka IUIaHMPOBAHUS 1 Pa3ebHOTO yyeTa 100bI4H
[1JIACTOBOTO M TIOMEHCKOTO ra3a, BBIMABILErO B M1acTe KOHAeHcara U HedTH Npy pa3paboTke raso-
KOHIEHCATHBIX MECTOPOXKICHUI ¢ 3aKaYKOM CYXOro rasa B iact

38. CTO Tasnpom PJ1 2.2-160-2005 MeTonuka co3naHus IOCTOAHHO ASHCTBYIOUIMX MOJICIIEH
CKBaXXWH

39. CTO Tlasnpom P 2.2-161-2005 MeToarka MporHo3upoBaHyst K0a¢hhuliueHTa CBEPXCKHU-
MAEMOCTH TUIACTOBOTO Ta3a B MpoLecce pa3paboTKU ra30KOHAEHCATHBIX MECTOPOXICHUM

40. CTO Tasnpom 2-2.3-056-2006 PeraMeHT o MpoBeAEHHIO SKCIEPTU3bl MPOMBILIEHHOM
6e30M1aCHOCTH CKBXUH PA3TIMYHOTO Ha3HAYeHHUs OA3EMHBIX XPAHUJIMLI Ta3a U Ha3HAaueHUIo (I1po-
JUIEHUIO) CPOKa UX 0€30MacHOM dKCITyaTalun

41 CTO Tasnpom 2-3.3-078-2006 OcHOBHbIE ITPABIIIa OLIEHUBAHMS HaleXXHOCTHU CKBAXKUHHOI'O
(OHIa Ha 3Tane 3KCIUiyaTaluu (CCHOMaH, HEOKOM)

42. CTO Tasnpom 5.2-2005 ObecneyeHre eqMHCTBA U3MEPEHUI. Pacxox ¥ KOIMYeCTBO Mpy-
POIHOTO raza. MeToanKa BHIIONHEHHS U3MEPEHHUIT ¢ TOMOIIBIO YIBTPa3ByKOBBIX [IpeobpasopaTeei
pacxona

43. CTO T'aznpom 2-3.3-164-2007 MeTtoauka o CoCTaBJIeHHIO TEXHOTOTHYECKOTO PEXMMa pa-
6o1sl npombicia (YKIII) ¢ pacueToM TEXHOJIOTMUYECKHX MTApaMeTPoOB OT I1acTa 10 BXoaa B I'KC

44. T1B 08-624-03 [TpaBuna 6e30MacHOCTY B HEGTAHOM U ra30BOM MPOMBIILIJIEHHOCTH

45. T1b 07-601-03 I1paBuna oxpaHbl HeAp

46. T1B 08-623-03 I1paBunia 6€30MacHOCTH MPU pa3BeaKe U pa3paboTKe HEPTAHBIX U [a30BbIX

MGCTOpO)KI[CHMVI Ha KOHTUHEHTAJIbHOM H.ICII])(I)C
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47. TIb 08-621-03 IIpaBuia co3gaHus u OKCIlyaTallMy [MON3E€MHBIX XpaHWIMIL ra3a B
MOPUCTBIX J1aCTax

48. Knaccubukaiusi 3aracoB ¥ NPOTHO3HBIX PECYPCOB He(TU U FOPIOYMX ra3oB (yTBepxKaeHa
Munnpupoast Poccun 01.11.05)

49. P11 07-291-99 UHCTpyKUUs 0 MOpsiKe BedeHHs paboT Mo JIMKBUIALMU U KOHCEPBALIUU
OMACHBIX NPOU3BOACTBEHHbIX OOBEKTOB, CBA3AHHBIX C [0JIb30BAHMEM HEIPAMU

50. P107-122-96 MHcTpyKuMs 0 NopsiaKe NPenoCcTaBIeHUs TOPHBIX OTBOJOB U151 pa3pabOTKU
Tra30BBIX M HEDTAHBIX MECTOPOXKACHUH (C U3M., YTBEPXKACHHBIMHU Pocrexnanzopom Poccuu 13.07.06)

51. P11 155-39-007-96 PernameHT cocraBieHHs MPOEKTHBIX TEXHOJIOTMYECKUX NOKYMEHTOB
Ha pa3paboTKy HEDTAHBIX U ra30HePTIHBIX MECTOPOXIEHHU I

52. P]1 153-39.0-047-00 PernamMeHT MO CO3MaHMIO MOCTOSHHO JEHWCTBYIOILMX [€0JIOTO-TEXHO-
JIOTUIECKUX MOJIeNe HEDTAHDBIX U ra30HeDTIHBIX MECTOPOXIEHU A

53. P1 08-435-02 UHCTpyKuMS MO Ge30MacHOCTH OJHOBPEMEHHOrO MPOU3BOICTBA OYPOBBIX
paboT, OCBOEHUS U IKCILTYaTALIMM CKBAXMH Ha KYCTe

54. P[1 08-492-02 UHcTpykKuus o mopsiake JIMKBUOALMK, KOHCEPBALIMM CKBAXWH U
000pyIOBaHMS X YCTHEB U CTBOJIOB

55. BP]I 39-1.12-065-2002 PernaMeHT COCTABIEHUS OTYETHBIX JOKYMEHTOB I10 aBTOPCKOMY CO-
NPOBOXIEHUIO Pa3pabOTKU MECTOPOXIAEHUI TPUPOIHBIX Ia30B

56. PI 153-39.0-109-01 MeToauyecKkue yKazaHus 1o KOMIUIEKCUPOBAHUIO U 3TAITHOCTH BbI-
MOJTHEHUST TreO(hU3UUECKHX, THIPOAMHAMMYECKUX M FeOXMMHUECKIX UCCIeJOBaHUI HeDTIHBIX
1 HePTera3oBbIX MECTOPOXICHU it

57. P 50-213-80 IMpaBuia u3MepeHUs pacxoia Ta3oB U XKUIKOCTEN CTaHAApPTHBIMU
CYXaIoUIMMH YCTPOICTBAMH

58. TY 25-05-1664-74 MaHOMETPBl M BAKYyMMETDHI nebopMallMOHHbIE OOPa3LOBBIE C
YCJIOBHBIMU IKasiaMy TUIoB MO u BO

59. TY 29.2-00220285-039-2002 [a3ocenapatops! ceTyarsie

60. TY 14-4-1287-84 INpoBosioka craibHast KOPPO3MOHHOCTOMKAs IU1s1 paboThl B cpelax, co-
IepXKallyx CEpOBOAOPOL 10 6 %

61. TY 14-4-1615-90 IMpoBosoka cranbHas KOPPO3MOHHOCTOMKASA 17151 paGoThI B Cpenax, co-
JOepXallMUX CEPOBOIAOPOA H YIJIEKUCIBII ra3 no 25 %

62. IIpaBuna pa3spaboTK HEPTAHBIX U ra30HeTAHBIX MECTOPOXIAEHUH (yTBEPXIEHBI MHUH-
HedTerpomoM CCCP 15.10.84)

63. PermaMeHT cocTaBieHHUs IPOEKTHBIX JOKYMEHTOB [10 pa3paboTKe ra30BbiX U [A30KOHIEH-

caTHBIX MecTopoxxaeHu# (yrBepxaeH OAO «Tasmpom» 05.02.99)
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64. MeTonrKa KOHTPOJISl TEXHUUECKOTO COCTOSHMS IKCTUTyaTaAlMOHHBIX CKBAXNUH (cornacHo
BP/I 39-1.12-012-2000 OAO «Iasnpom», yreepxaena OO0 «BHUHTA3» 15.12.98)

65. PI1 08-254-98 UHcTpyKUMS MO MPEAYTIPEXAECHUIO ra3oHedTeBOIONPOABICHMN U OTKPbI-
THIX (DOHTAHOB MPU CTPOUTEILCTBE U PEMOHTE CKBAXWH B He(TAHOM U ra30BOM ITPOMBILLICHHOCTH

66. MM 2102-90 PexoMeHnaimu 1o MeTposoruu. focynapcTBeHHas cucTeMa obecreyeHus
eNMHCTBA U3MEPEHHIA. MaHOMETPBI M BAKYyMMETphI ieopMaLlMOHHBIE 00pa3LoBble C YCIOBHBIMH
miKajaMy. MeToanka rpagyupoBaHust

67. MU 2145-91 PekomeHnauuu no Metposioruu. focymapcTBeHHas CUCTEMA obecrnieyeHus
eIMHCTBA U3MepeHUit. MaHOMETpPBI M BAKyyMMETPbI 1eGopMallMOHHBIE 06pa3LoBbie C YCIOBHBIMU

mKajtaMy. Metoauka noBepku

A.3 Oxpana npupoaHoii cpeIbl H PAIMOHAILHOE HCTIOIb30BAHUE HEP

1. 3emenbHblit Koaeke Poccuiickoit Menepaunn

2. ®enepanbhblii 3akoH oT 04.05.99 Ne 96-®3 «O6 oxpane atMoc(epHOro BO31yXxa»

3. Boanbiit konekc Poccuiickoit @enepanyn ot 16.11.95 Ne 167-@3

4. Menepanbhblii 3aKoH ot 10.01.2002 Ne 7-®3 «O6 oxpaHne OKpyXaioleH cpeasl»

5. ®enepanbHblii 3aKoH 0T 24.06.98 Ne 89-D3 «O6 orxoanax NPOU3BOACTBA U noTpebaeHUs»

6. TOCT 17.1.3.05-82 OxpaHa npupoanl. Tuapocdepa. O6umue TpeboBaHUS K OXpaHe No-
BEPXHOCTHBIX 1 MOA3EMHBIX BOJ OT 3arpA3HEHUsT HEDTBIO U HedTenpoaykTaMu

7. TOCT 17.1.3.06-82 Oxpana npuponsl. Iuapocdepa. O6uine TpeOOBaHMA K OXpaHe
MOA3€MHbIX BOJL

8. TOCT 17.1.3.13-86 Oxpana npuponsl. Tuapoccepa. OOmme TpebOBaHUs K OXPAHE MO-
BEPXHOCTHBIX BOJ OT 3arpsi3HCHHUs

9. TOCT 17.1.4.01-80 Oxpana npuponsl. [niapocdepa. O6mue TpebGOBaHMS K METONAM OTIpe-
nesieHnst HeTeNpPOAYKTOB B IPUPOAHBIX U CTOUHBIX BOAAX

10. TOCT 17.1.5.04-81 Oxpana npuponsl. Tuxpocdepa. [Tpubopbl ¥ ycTporcTBa 1id oTOOpA,
nepBUYHOI 06pabOTKY 1 XpaHEHUsl POG MPUPOIHBIX BOL. O611Me TeXHUIECKUE YCIOBUS

11. TOCT 17.4.1.02-83 Oxpana npuponsi. [Toussl. Knaccudukauuss XuMUIECKUX BCIIECTB
JUTsL KOHTPOJISI 3arpsi3HEH S

12. TOCT 17.4.3.02-85 Oxpana npupoabl. [Toussl. TpeOoBaHHS K OXPaHE IUTOIOPOAHOTO CII0A
IpY POU3BOACTBE 3eMISIHBIX paboT

13. TOCT 17.5.3.04-83 OxpaHa npuponsi. 3emnn. O6uire TpedOBaHUS K PEKYJIbTHBALUH
3eMelb

14. TOCT 17.5.1.02-85 OxpaHa npuponsl. 3emin. Knaccudukanusi HapyleHHbBIX 3eMENb 115

PEKYJABTHBAINHN
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15. TOCT 17.2.1.01-76 Oxpana npuponsl. ATMocdepa. Kiaccndukaimst BHIGpOCoB 1o cocTasy

16. TOCT 17.2.1.04-77 OxpaHa NpUpoOIbI. AtMmocepa. Merteoposiornueckue acrmekTsl 3a-
TPSA3HEHHUSA U TIPOMBILICHHbIE BHIOPOCHI. OCHOBHBIE TEPMUHDBI U OTIPENeIeHUS

17. TOCT 17.2.1.03-84 Oxpana npuponsl. ATMocdepa. TepMUHBI U OTIpe/ieIeHHs] KOHTPOJIS
3arps3HEeHUsT

18. TOCT 17.2.3.01-86 OxpaHa npuposst. Atmocdepa. [pasuia KOHTPOJISI KA4eCTBa BO3IyXa
HaceJICHHBIX TTYHKTOB

19. TOCT 17.2.4.02-81 Oxpana nipuponsl. ATMocthepa. Obiiue TpeOOBaHMS K METONAM OIIpe-
JleJIEHUS 3arpsI3HAIONIMX BELIECTB

20. TOCT 17.2.6.02-85 Oxpana npupoxsl. ATMocdepa. TazoaHanuzaTopbl aBTOMAaTHUECKHE IS
KOHTPOJIA 3arpsi3HeHUs aTMocdeppl. O6LIMe TeXHUYECKUE TpeOOBaHHS

21. TOCT 21.204.93 CucreMa IpOEKTHO JOKYMEHTALIMY [UTS CTPOUTEIILCTBA. YCJIOBHBIE 060-
3HAYEHUS U U300PaXKCHHUSI IEMEHTOB T€HEPATbHBIX IUIAHOB M COOPYXEHHMi TpaHCIIopTa

22. TOCT 21.206-93 CucreMa IpoeKTHOI TOKYMEHTALUY IS CTPOMTENBCTBA. YCJIOBHBIE
0003HaYeHUsI TPyOOIIPOBOLOB

23. TOCT 30775-2001 PecypcocbepexeHue. O6palieHye ¢ OTXOIaMH. Knaccudwvkauus, uneH-
TUGhUKALMSA U KONUPOBAHME OTXOIOB

24. CTO Tasnpom 12-2005 Karasor oTXomoB NpoM3BOACTBA U NOTpeOIeHUs NOYEPHUX
obuecTs 1 opranu3auuii OAO «[asnpom»

25. CTO Tasnpom 2-1.19-214-2008 OxpaHa oKpyaloLLeil cpeapl Ha npeanpustusix OAO «Taz-
npoM». ITpON3BOACTBEHHBIN 3KONOrNYECKUi KOHTPOIb U MOHUTOPUHT. TepMUHBI U onpeneneHus

26. CTO TI'aznpom PJ] 10-2005 MeToauueckue yKasaHusi Mo CaHUTapPHO-XUMUYECKOMY KOHT-
POJTIO BO3AYLIHOM Cpe/Ibl Ha CONePKaHMUeE YIIIEBONOPONOB Ha 06bekTax OAO «[a3mpom», ero JOYEPHUX
OOILIeCTB U OpraHU3aLnil

27. KpuTepuu OTHECEHMS ONACHBIX OTXOOB K KJIACCY ONIACHOCTH ISl OKPYXaloIIeil MPUPO-
HOM cpelbl (yTBepXaeHbl npuKaszoM MITP Poccun ot 15.06.01 Ne 511)

28. MHCTpYKIMS 11O 3KOJIOTHYECKOMY 0GOCHOBAHHIO XO3STICTBEHHOM M MHOMN JeSTeIbHOCTH
(yrBepxneHa npukazoM Munnpuponst Poccun ot 29.12.95 Ne 539)

29. HonoxeHue 06 OCyLIECTBICHNUH TOCYIaPCTBEHHOTO MOHHTOPHHTA 3eMeJTb (yTBEpXKIeHO 1o-
craHoBieHueM [lpaBurensctBa PD ot 28.11.02 Ne 846)

30. TTosoxeHHEe O MOPSIKE OCYIIECTBICHHS! TOCYIAPCTBEHHOIO MOHUTOPHHTA COCTOSHUS

Henp Poccuiickoit @enepanuu (yreepxaeHo npukazom MITP Poccuu ot 21.05.01 No 433)

211



P I'asnpom 086-2010

31. TlonoxxeHue 06 OLIEHKE BO3ACICTBUS HaMeuaeMoil X03s1iICTBEHHOM ¥ MHOM JIesITeJIbHOCTH
Ha oKpyxatolyto cpeny B Poccuiickoit @enepatiny (yTBEpKICHO IPUKA30M Tockomakonoruu Poccun
ot 16.05.00 Ne 372)

32. UHCTPYKUMS MO OpraHM3aliiy U OCYHIECTBJICHHUIO TOCYNapCTBEHHOrO KOHTpOIS 34
MCIIONB30BAHMEM M OXPaHOii 3eMeb opranamut MuHmnpupoasl Poccun (YTBEp>KIeHO NPUKa3oM Mun-
npupoasl Poccuu ot 25.05.94 Ne 160)

33. OH/1-86 MeToauka pacyera KOHIEHTpaluil B aTMOC(EpHOM BO31yXe BPEIHBIX BELIECTB,
ComepKALIUXCH B BHIOpOCAX MpeanpusThii (yreepxiaeHa [0CKOMIHIPOMETOM CCCP 04.08.86)

34. OHJ1-90 PykoBOACTBO 10 KOHTPOJIIO UCTOYHHUKOB 3arpA3HEHUA arMocdepbl

35. Pl 52.04.306-92 Oxpana rnpuiponsl. ATmMocdepa. PYKOBOACTBO 10 MPOTHO3Y 3arps3HEHHUS
BO30yXa

36. PI1 52.04.186-89 PyKoBOACTBO MO KOHTPOJTIO 3arpsA3HEHUsE aTMOCHEPBI

37. P 51-1-96 UHCTPYKLIHS IO OXpaHE OKPYXKalOILeH Cpesibl IpY CTPOUTEBCTBE CKBaXMH Ha
cyllle Ha MECTOPOXIEHHSIX YIJIEBOAOPONOB TOJMKOMIIOHEHTHOIO COCTaBa, B TOM HHCIC
CEPOBOJOPOACOAEPKALIHMX

38. BPI 39-1.13.002-98 PernamMeHT reOXUMUYECKOTO KOHTPOJIS O4B, NMPUPOAHBIX BOI NPH
GypeHuM, SKCIUIyaTali 00beKTOB HE(DTEra30q00bI41, OATOTOBKM 1 TPAHCTIOPTA a3a Ha Cesepe
TioMeHCKOI 061acTu

39. BPI 39-1.13-010-2000 MHCTpyKLMs 10 pacdeTy HOPMAaTHBOB TOTPEOIEHNsI METaHOIA
B pacyeTax fmpeIesbHO AOMYCTUMBIX HII BPEMEHHO COTIaCOBAHHbBIX COPOCOB METaHOIA VTS 00LEKTOB
OAO «Jaznpom»

40. BPI1 39-1.13-011-2000 KoHLemnusi CUCTEMBI YITPAaBICHUS OXPaHON OKPYXalolLlel Cpeibl
Ha o6bekTax OAO « Tasznpom» B cootsetcTBuu ¢ TOCT P MCO 14000

41. BPO 39-1.13-056-2002 TexHOJOTHS OYMCTKH DPATUUYHBIX Cpel U [TOBEPXHOCTEH,
3arpsA3HeHHbBIX YIJIEBOAOPOAAMU

42. BPJI 39-1.13-081-2003 CucTteMa NMpOM3BOACTBEHHOIO 3KOJOTMYECKOTO MOHUTOPUHTA
Ha 06BEeKTax ra3oBoii NpoMbliieHHOCTH. [IpaBiia MpoeKTUPOBAHUSA

43. TH 2.1.6.1339-03 OpueHTUPOBOYHbIE Ge30oracHbie ypoBHHU Bo3nelcTsus (OBYB) zarpss-
HSIIORIMX BELLECTB B aTMOC(HEPHOM BO3IYyXE HACCAECHHBIX MECT

44. CanlTuH 42-128-4133-87. CaHUTapHbIE HOPMbI JOTTYCTUMBIX KOHLIEHTPALIMA XUMIYECKHX
BELIECTB B TOYBE

45. TMepeyeHb ¥ KOIBI BEILECTB, 3arPs3HSIOWAX aTMOChEPHBIM BO3AYX (M31aHUe ceIbMOE)

(yrBepxaen I'Y HUU D4ul'OC um A.H. Cbicuna PAMH 26.08.08)
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46. CanlTuH 4630-88 CaHuTapHBIe MpaBuIa U HOPMbI OXPaHBbI MOBEPXHOCTHBIX BOJ OT
3arps3HEeHUsI

47. CI12.1.5.1059-01 Turuenunveckue TPeOOBAHMUS K OXPAHE MOA3EMHBIX BOJ OT 3arpsi3HeHUst
(yrBepxxaeHsl Munsnpasom Poccun 16.07.01)

48. ITHI @ 14.1:2.5-95. MeTonuKa BbIMOTHEHUS M3MEPEHUI MaccOBOM KOHLIEHTpALIMU Hed-

TCTIPONYKTOB B IPUPOAHBIX U CTOYHBIX BOIAX METONOM MH(bPAKPACHOi CIIEKTPOMETPUH

A.4 OxpaHa Tpyaa 1 NpoMbILLTeHHAs 6e300aCHOCTD

1. TOCT 12.1.003-83 Cucrema CTaHIapToB Oe3omacHocTy Tpyna. llIyM. O6imue TpeboBaHUsI
Oe3onacHoCTH

2. TOCT 12.1.005-88 Cucrema CTaHAapToB Ge3onacHocTH Tpyaa. OGine CaHUTAPHO-TUTHE-
HUYECKHE TPeOOBaHUS K BO3MYXY paboueii 30HbI

3. CanlluH 2.1.6.1032-01 ATMOChEDHBIif BO31YyX M BO3IYX 3aKPBITBIX TOMELUEHUH, CAHUTAD-
Hasi OXpaHa Bo3lyxa. [UrueHMyecKue TpeGoBaHUsI K 06eCIEeYeHIIO KAYeCTBa aTMOC(epHOro Bo3ayxa
HaceNeHHBIX MECT

4. CHulIl 11-12-77 3awura ot tryma

5. TH 2.1.6.1338-03 M penensHo fomnycTumbie KoHueHTpauun (I11K) sarpssHsionmx Beriects
B aTMOC(EPHOM BO3/1yXe HACENIECHHBIX MECT

6. TH 2.2.4/2.1.8.562-96 lonyctumbie YPOBHH LlIyMa Ha pabOYMX MeCTax, B TOMEIIEHUAX K1 -
JIBIX, OOLUECTBEHHBIX 31AHUI U Ha TEPPUTOPUH XKWUIIOK 3aCTPOHKHU

7.TH2.2.4/2.1.8.566-96. lonyctumsie YPOBHH BUOpaLIMM Ha pabOYMX MECTaX, B TOMELLIEHHSIX
KUNBIX, OOLIECTBEHHBIX 30aHUI

8. OCHOBbI MPOMBIILIEHHO-3KOJOTMYECKOH BGe30MaCHOCTH OOBEKTOB TOTLTMBHO-3HEPreTH -
ueckoro komriekca. IpoekTHpoBaHMe — CTPOUTENBCTBO — 3Kcrutyatauus. HopMmatusHo-MeTomm-

4eckoe nocodue. — M.: AO «Mucrutyt Tunpornpoexts, 1997
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[Ipunoxenne b

(cripaBOYHOE)

BuHecucreMHble ¢ TMHULBI H3MEPEHHA

B ra3oBoii oTpaciy (HaydHasi JINTepaTypa, HOpMaTHBHBIE IOKYMEHTBI, MHCTPYKIINH, rpaBuna,
[IPOEKThI, IPUOOPE) HCTIONB3YIOTCST PA3TNIHbIE CANHNLIBI USMEPEHHS. VunduKauus eaiHul Gpusn-
yeckux BenunH B CCCP Ha mpuHUMIIax MexXXayHapoaHON CUCTEMBI CIMHULL HAYa1ach B 1955t

B HacTosiLiee BpeMst TPAKTUUECKH 3aBEPLICHbI PabOTHI 10 NEPEBOLY BCEX HAyUHBIX H TEXHU-
YecKMX pa3paboToK, CpencTB 00yYeHHs], USMEPEHUs U KOHTPOJIst Ha UCIIOJIb30BAHNE €AVUHUL MEXIY-
HaponHoii cucrembl CH. OCHOBHBIE ¥ HEKOTOPBIE IOMOTHUTEILHBIC enuHuLb n3Mepenus CH, npu-
MeHgeMble TP MPOEKTUPOBAHUM Pa3pabOTKU, SKCILIyaTalny CKBaXHH, rmoacyeTax 3arnacos,
IPOMBIC/IOBO-TEOMU3MIECKUX, FA30KOHACHCATHBIX U ra3oruApOAMHAMHUUECKNX UCCIIENOBAHUAX CKBa-

XWH ¥ 00paboTKe NOJyYeHHBIX Pe3yIbTaTOB, IIPUBCICHBI B tabauuax b.1 — B.10.

Ta6auua B.1 — OcHosHbie enHuibl CU 1 COOTBETCTBYIOLINE M €IMHUIIBL IPYTUX CHCTEM,
NIpUMeHsIEMbIe TPY 0OpaboTKe pe3yIbTaToB Mccile]0BaHUI CKBaXHH

= EmHuub
z CcHu BHECHCTEMHBIE IpYTHX CUCTEM
zE g 0b03Ha-
5 2 L CoOTHOLIEHUE
g 2 2= YyeHHUE
Mm T L T ] ] V]
v & g9 = " = o = o BHECHMCTEMHBIX
zz 5 2 g 2 3 z g T eAMHHLL U EAMHUIL
2 = 9 = H | © % ° Z JPYTHX CUCTEM
o = g 8 =z 8 &) o) T I T
z 8 o 3 g S X g » < % ¢ enHnuamu CHU
L o, = oy Q = 2 = g
z2 = ] 2 2 < l8 < %
= T 2 a T I
o o
=
Dy, ft, 1 ft = 0,3048 M,
fsa L foMew | m | i0iM in | 1in=2,54102wu
Kuio-
Macca M m no kg | kxr DyHT b 11b=0,45359 xr
rpamMMm
Cexyh- MuHyTa, | MHUH, | MmuH =6-10' ¢
Bpems T ol Ky S ¢ |uac, y, 1u=3,610¢
CYTKH CcyT 1 cyr=8,64-10%¢c
teC=tK-273,15K
TepmonuHa- T
panyc PapeH- o e _
Muueckas T Keme- | (| ¢ Ipanyc oC |reitra (f7) F 1°F=0,556 K
TemmepaTypa BUH Henscus T 5
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214




P TI'aznpom 086-2010

WALOUD XHUIAdY

QIIHWILOUOJHE

210

. WHOIT HI9HLedrea) (eIHQ] 9rATON)
e - =1sd ° - 4
L ¢019Lp68°9 =1sd || 1sd BH BI'MO-LHAQ UL20JAdLA
AW
s
BII (01STEIQ I=WlB || wWie edaoowie ' LT
KEXOSHHEUD S0HIIMRUTIHAIHE],
o SMHOXEBdURH
. dron 90MI3hHUHBXIW
N - =
. L 501-59908°6 ZWO/om1 vigHLedTedY BH (¢W/H) songirewdoly
= (; WO/ I ‘LB'HXAL]) = o0 |
BIrMO-WIWed IOy e[ ed qUBNORL | d oMHOL Ry
MY 004
H $99086 =00 [| oud BIrMO-WINedIOrH Y| H N HOLOI9 ] M9 ?:_mq
d BIH))
HUUND
. LA ymo " W ¢ T (19008W
W/ L0T-8109°T = cu/ai 1| ¢u/al - W/IX | cW/3X | -ohugAN diow eH d
£ I £ € - £ £
ShHQAM BH LHA(D wedio 9LOOHLOIMI) ILOOHLOI] |
aredreda 4 aledredy 9 L7 (anHadoMoA
/W ‘0 =9 S /W s/w z
/NP0 =0 1| 8/y ATHANQD BH LA 2/ S/ ATHAND eH dLopy © SOHHOHHUI) BUHIAONIL
arv0doxMo
o/W | s/w Arafio a diopy |  n ¢y 1-L7 (
BEHHOHUI)9L00d0N))
7
W Q[ ]=L Ir dim W W | diow YmIdahHOA a ¢
N -0 I Ir t ¢ " M| (V4 9LIONULISWE ‘WI99()
Wy-01916h°9 = qur | up WyoIr HigH1edreas
Ny z 4 HOIT Y W W | drow yiaHIedres qremor
N 010£06T'6 =01 LU 14 yraHLedIreay ¢ ¢ " Ay ! H
=
% g
o T I
o o ] =
S S oy S ps = £ - = £
@ = & = o 1) = o o o &
T @ T @ A ) S N & @
& I 5 = Q o} I S o S 8
YD MIWBTTHHUT? 3 & S 2 S & E S Sz S8
WALOMD XHIAAY TUHUTS U TIMHUTYD Z 2 Z 8 m £ m m = m
XITHWALOMOIHE AUHAIMOHLO0)) 5 = 3 s = g < s
OMH3hBHEOQO 5 3 QS
e - =
|-l
=~
g
g

MITUHUITY

golerarrAead aLogedgo ndu srmwasHoWwndu ‘WaLdHd XUIAdY IIIMHUTS QUITIOIALLOLIELOO0D U P[0 MITUHHUYS SI9HIOd

HUXREND YUHBLOTIIOIU
enod[] —z'q enmurge]

215



P Iaznpom 086-2010

. BU9IAY] HUSIIr 1-8-L W T
S/XT 8981y =Do/VBN 1| Do/UVBA| cred) e sudorrey A/ N/L e aukoxy| 2 A
1 ‘1=s/1q1I- s/Y- AmtANa0 @ g M Lreg N [ W, ‘“1LOOHIION
g 786S¢e 1="5/34I'l 441 1Ad-pLrno-1HAGD LWz
. BIILOL BIIMH H BULIBLHE,
X (01908501 =M 1 md -y BeMOHeLHdq n ‘BuldoHE
gsHHadLAHg
Amm%m%“ ] ‘7L W77 191011I3L
X7 T8SSE 1= YJal | —eHAT 1hd-e1ud-LHAD 0H9100RHIOY
e g | of aukoxIr| (f L) ‘sr1done
K BEMXOOhULOHWY]
icailinkai I o ROl I
. dran m)a ‘BUIdoHE
XIT 69908°6 = WoLH 1 WAL pirio-wiwediowmy] V)M 21008
z\Ié_‘o\_ 6C6SH I=YAAl T u/al , 1A$ eH errHO-LHAD Wi |w/n | diow en wotomp| (o) 4 I .u:mow&hm:
H ¢-01 1= WO/HHUT WO/HUT | ‘dLOWMLHED BH BHUTT 20H100HXd290] |
3/ N g 0l-1=wWDI] 1Ho OMOLOULHED 5/ W |s/,w ATHAMD BH dLoW A 1L 7T 9100¥EEE
9/ W, 01-1 =W 1 g MoLD ¢ ¢ nigHLedredy] KBMOOhULIBWOHWY]
2B[T0l-1 =171 Lo ceALUMLHED - - BITHAMID () L 1-L W -T 4100%€Ed
‘ell -01-1=U1 ‘I ‘erA]] BU | S®d -qrredoe[| BENOOhHIWRHM]]
<
% &
= T = T
2 S & | B | |3 E o s 2
S = = z e & < oo o 2
= o T o A g o &7 o Z
5 T 5 T e <} T & o )
YD UWETIMHULD D = o Z S o = ° @2 28
WALOUD XUIAAT TTMHWTD W TIMHUT z £ z 2 S £ B m - =
XITHWALOMOOHE OMHIMOHLO0D) & = o = S = o < = o
s 2 3 &
~BHEOQO ® Q9 m =
WA1OMD XUIAdT SIMHWOLOMDIHE ud =
MMUHUTH z

z'g annvgpu anHanvopodj]




P TI'aanpom 086-2010

Ng-01-TL610 ] = I | ¢ HOdeIHIFITHIN - w dronw 9rado yorondou
N 21-01-TL610'1 =171 o ‘nodeyy [ 4 HiqHLedIreay| 4 ALOOWIRTIMHOA] |
3/ N Q] - ‘I = HUW/If ! roxoed
a /W .01 Gwoo I /u ] — ALKHUN g o/ i e ATHAN0 g dLaw | () 1-¢7
W O HLSI] = 1A9/ W 0001 douyr UHUMIOhHUQAY] AD HIGHWI99()
BHO91ra]] oAmeda
) ~dLoWHLIHED BH HULILON O AL WT
. . — JAD - . E . | 1-ve
(1 )/18 1018981 ‘b= (Do Wa-0)/1reN [ | (5, W0-0)/1re ATHANS g /g | GIW/M | g on ueg| | asonrosoduoray
sudorrey]
BLUDIHId R
. 0Aredi-1HA(D eH
IN) /X . = (4.9[)/n .
OF-D)/XTT 018981 = (4o-D)/MA 1| (4-q1)/mg | . — 07 £T
KeMOHRLUdq O] -1 /X7 M/r| -wwedioirud en| o 4LI0MWIOILIAL
BHOILaY] 9UrKOX]T BRHALOUL
/X 8981y = Do/UBA | (Doud)/1rex oAred1-wiwedi
BH Budorey
4
g T
=] = T
3 = 818 | 3 : S s
o) <) 8 x = =
) = I £ Q ) = o o
z :: z | g S 5 T 3 % 3 =
2 S Z ) & E ) g3 9 S
WD MWBTIUHUT? D & g 5 g S g G S 8
WALOMO XUIAY TMHUTS Y YIMHUTD m z M z 8 z m Z =
XITHWALOHUI9HE SUHIIMOHLOO)) @ @ @ - .m 2 =
SUHJhBHEOQO 5 Z 50
a o & =
JI9HNAL ® 7 2
=
WALoU0 XxuiAdr oMOOHE 1510 m
MIUHWTH

29 MNnv9uw aNHDhHOMN()

217



P TI'aznpom 086-2010

Ta6nuua B.3 — [NpucraBku CU wist 06pasoBaHus AECATUIHBIX KPATHBIX U JOJBbHBIX €AUHNLL

O603HayeHUE NIPUCTABKU
HanmeHOBaHu1E MHOXUTEND
pycckoe MEXIYHAPOIHOE
rura r G 10°
L
)
E { mera M M 106
Q.
N
L KWUJI0 K k 103
CaHTH c C 102
Q
)
E 4 MUJLIH M m 103
=i
\ MUKPO MK 1l 106
Ta6nuua b.4 — KoadgduureHTsl nepecyera MeXay eAnHNIaMN JUIMHbL
DKBUBAICHT
EnuHuua ;
M cM MKM ft in
Metp 1 1-10? 1-106 3,28 39,37
CaHTUMETD 1-10°2 1 1-10* 3,28:10°2 0,3937
MiikpomeTp 110 1107 1 3,28-10°6 3,937:10°
@yt 0,3048 30,48 3,048:10° 1 12
Jioiim 2,54-1072 2,54 2,54-10% 8,33-1072 1
Ta6auua b.5 — KosdduimeHTsl nepecuera MEXay ¢AMHULAMHU obbema
Eunuia DKBUBAJIEHT
MHULL
M3 cMm? a ft3 in3
Ky6uueckuii MeTp 1 106 103 35,3 6,10-10*
Ky61uecKuit CAaHTHMETP 10-6 1 103 3,53.10°% | 6,10-10°2
JIntp (Ky6M4eCKmit 1eLIMMETP) 10-3 103 1 3,53:102 61,00
Ky6uueckuii Gyt 2,83-102 | 2,83-10% 28,3 1 1,73-103
KyOuueckuit 1ioim 1,639-107 16,39 1,639-10°2 | 5,79-10° 1
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P I'aznpom 086-2010

[Tapamerp HaumeHopanue Obo3HayeHHe INepeson B eannuiiel CU
MuxpoH MK 1106 m
Hfona AHrCcTpeM A 1-10710
o xucno 7 i
Ho X POAHOU XUMHYECKOIA ) 1.6602-1027 &
Macca (atoMnas e1u- [To xuciopoaHoit dusnueckoi
HMIIa Macchl) KA - 1,6597-10%7 kr
ITo yriaeponHoi wkasne - 1,6606-10"27 kt
Texnuueckas atMocgepa ar 98066,5 Ia
flfl’f["c; p:ﬁ;“:;:;;“a Ha Kpalpar Krc/cm? 98066, 5 Ia
HagneHue ®usngeckast atmochepa at™m 101325 Ia
MuuMeTp BoastHoro cronba MM BO/. CT 9,80665 TTa
MusinuMeTp pTyTHOrO cToN0a MM PT. CT 133,322 Ia
Bap 6ap 1-10° Ta
Pab6ota, aHeprus Kunoparr-wac KBr 3,610° 1k
’ Barr-yac Bry 3600 Ix
KouuecTBo TemioTsl Kanopust MexaynaponHas Kan 4,1868 Ix
Kanopus na rpanyc Henbcus kan/°C 4,1868 Ix/°C
TernoeMKoCTb CUCTEMBI ][-([J;j;:::;;opm Ha rpagyc KKan/°C 4,1868-103 [Ix/°C
Lomem P @i/(rC) | 4,1868'10° ILx/(kr>C)
YnenbHast TETUI0EMKOCTD KioKaTopHA Ha KITOrp Ay
rpayc Lienbous KKai/(kr<°C) 4,1868-10% Ox/(xr°C)
SHTPOIHS CUCTEMBI Kanopus na Kenbsun kan/K 4,1868 Ix/K
Ter1oB0/ MoToK Kanopust B cexynay Kaj/c 4,1868 Bt
Kunokanopus B yac KKaJ/u 1,163 Br

TenmnonposoaHOCTD

Kanopus B cekyHay Ha caHTuU-
MeTp-rpanyc Lenncus

kan/(c:cm°C)

4,1868:10° Bt/(M°C)

Kunokanopus B 4ac Ha MeTp-
rpanyc Llenscus

Kkait/(a-mM°C)

1,163 Bt/(M°C)

Kanopus Ha rpamm-rpanyc

o 3 .
Ta3oBast mocToAHHas E;j;‘;il’;io Kaj/(r°C) 4,1868-103 [Ix/(kr°C)
rpanyc Llegg;ga e Kkan/(kr°C) 4,1868-10° J1x/(xrC)
E;:CPXHOCTHOC Hatsixe- R — [ Ny
Cuna Juna Tin BT
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Ta6nuua b.7 — KoadpduuvenTs nepecyera MeXay eAMHULAMUA JaBACHUA

DKXBHUBAJICHT
Emnnuua
H/m? MM PT. CT. JMH/CcM? at™m
1 H/m? 1 0,730062:10°2 10 0,986923-10°3
| kre/cm? 9,80665 0,0735559 98,0665 0,967841-10°
1 rexHuueckas arMocdepa 9,80665-10* 735,559 9,80665-10° 0,967841
;Tﬁﬁﬁ;’ee;:a” Y HOpMATbHAS 1,01325-103 760 1,01325-106 1
| MM BoIsIHOTO CTOJI0a 9,80665 0,0735559 98,0655 0,967841-104
1 Gap 103 750,062 106 0,986923
1 GyHT/KB. A10UM 6,89476-10° 51,7149 6,89476:10% 0,068046
1 pyHT/KB. DYT 47,878 3,5911-103 478,78 4,72519-10*
Ta6auua b.8 — KoapduuneHTsl nepecyera MKy eAIMHULIAMY CUJIBI
EaHmia DKBUBAJCHT
H IUH KIC Ibf
HuloToH 1 103 0,102 0,2248
Jluna 10-3 I 1,02:10°6 2,248:10°¢
KunorpamMm-cuna 9,8067 9,8067-10° 1 2,2046
OyHT-cHIa 4,448 4,448-103 0,454 |
Ta6auua b.9 — KospduumeHTsl nepecyera MeXIy eAMHUIIAMY KOTUYECTBA TEI1a
DKBUBAJIEHT
EnnHuua
Hx Kan KAl Kai, Btu
Hxoynb 1 0,238846 0,238920 | 0,239006 9,4781-104
Kanopus mexayHaponHas 4,1868 1 1,00031 1,00067 3,96829-10°3
Kanopusi 15-rpanycHas 4,1855 0,99969 1 1,00036 3,97706-103
Kanopus TepMoxumuueckas 4,1840 0,99933 0,99964 1 3,96564-10-3
BputaHckas eaMHULA Teria 1055,06 251,997 252,075 252,075 1
Ta6auna b.10 — KoadduiueHTH riepecyera MeXy eIMHUIIAMU SHEPTUH
DKBUBAJICHT
EnvHuua
Hx apr KIC'M xan KKal kB1u Ibf-ft
JIxoynb 1 107 0,102 0,239 2,39-104 | 2,78-10°7 0,7376
Opr 1077 1 1,010 | 2,39-10°8 | 2,78-10°"" | 2,78:10°1* | 7,375:10°8
iﬁ?g’:ﬁ;ﬁd' 9,80665 | 9,8067-107 1 2,343 | 2,343-10% | 2,72:10° | 7,233
Kanopus 4,1868 4,1868-107 0,42686 1 103 1,16:10°6 3,088
Kunokanopust | 4,1868-103 | 4,1868-1010 | 0,42686-102 103 I 1,16:103 | 3,088-10°
KunosaTT-uac 3,6:10° 3,6:1013 3,6:10° 8,6:10° 8,6:102 1 2,653-10°
OyHT-crta- byt 1,356 1,356-107 0,138 0,325 0,325 3,76-107 1
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IIpunoxenne B

(cripaBovHOE)
le/lMepbl COCTaBJICHHA AKTOB O peE3YIbTATAX UCC/ICIOBAHUA CKBAXKHH

B.1 ®opma akTa npoBeaeHHs POMBICIOBOrO HCCIEI0BAHUS

3anojsHeHHE aKTa [IPOBEICHHW S TPOMBICIIOBOIO HCC/IeNOBAHUS

AKT [IPOBCACHMSA ITPOMBICIIOBOTI'OC UCCIACIOBAHUSA

CKBaXUHBI No MCCTOPOXIEHUA

(nata)

MLI, HUXKCTIOAIMUCAaBIIUECS, , COCTaBWUJIM HACTOALLIMH aKT B TOM, UTO C
no____ L ObLTU MPOBCIACHLI UCCJICIOBAHUS CKB. MECTOPOXIECHUA

]_ICJ'II)Z NPOBCACHUE ra30riIpOAMHAMUYECKHUX UCCACIOBAHUN CKBAXXUHBI Ha Pa3/IMIHBIX pe-

KMMax C ONpeleIeHUEM COCTaBa ra3a, KOHIeHcara, OIpenesIicHUue TEKYUIEH TIPOAYKTUBHOM Xapakre-

PUCTHUKH.

CBelleHUs O CKBaXKUHE:

l. Bypenne HavaTo: ............... . ... . ...... (mara)
2. BypeHUe 3aKOHYEHO: ... ......couunnnn. .. (nara)
3. MakTuyeckas rIyOMHA CKBAXUHBL . ............ 1570 m.
4. ATIBTUTYAA POTOPA . . .o e e eeee e eeee e 47,43 m.

5. KOHCTPYKIIMS CKBaXXUHBI:
- KOHAYKTOp 324x12 MM — 381 M, 1IleMEHT 110 yCThs;
- TEXHUYECKAsi KOJOHHA 245x 12 MM — 774 M, LIEMEHT 110 YCThSI;
- OKCILUUIYTaLlMOHHAs KOJIOHHA 168x 10 MM; 12 MM — 1564 M, LIeMEHT [0 YCThsI, LIEMEHT-
HBI/ CTaKaH Ha rIyOMHy 1542 M, POnp = 15,0 MIla Ha TexHUuYecKo# Boze. [epmeTHyHa.
6. UHTepBat nepdOpaLvg: . . . ..o .. 1344—1398 M, 1417—1460 m.
7. JIugprosbie Tpy6rI MMameTpoM 114 MM criyieHs! Ha ryouny — ....1421 m.
IoaroroButeibHbIE ONEPALIMK U CTAHAAPTHbIE FA301MHAMUYECKHE UCC/IEIOBAHHS:
Ha MomeHT Havania nccnenoBaHuii CKBaxXMHa HAXOIUIIACH B OTPAGOTKe (mnametp auadparmel —
15,8 MM) mocie mpoBeneHust nepdopaluy U BHI30Ba TPUTOKA. OtpaboTKa MpoBOINJIACE B TEYEHUE
TpEX CYTOK.

TexHuka 1 TEXHONIOTUSA MPOBENCHUA NPOMBICIIOBBIX UCCIIEAOBAHUM
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Ha nepBoM 3Tare npoBeaeHbl UCCIENOBaHNA CKBAXMHBI HA CEMU PEXHMMAX CO CXUTAaHUEM NPO-
AYKLIMH CKBaXWHBI Ha hakes1. PexxyMbl 3a1aBaiuch CMEHON muadparm Ha I KTe, npencrasiastiomui
c060i1 KoHLEeBYIO nuadparmy.

I pexxum — nuametp auadparmsl Ha JJMKTe — 12,7 mu;

I1 pexkxum — auametp auacparmbl Ha JUKTe — 15,8 Mum;

I11 pexxum — mametp auadbparmsl Ha AUKTe — 19,05 mm;

IV peskxum — nuamerp auadparmol Ha JUKTe — 22,19 mm;

V pexum — anametp anacdparmsl Ha JUKTe — 25,25 Mm;

VI pexkum — auametp anabparmsl Ha JJUKTe — 22,19 mum;

VII pexxum — nuametp auacparmsl Ha JTUKTe — 19,05 Mm.

3amep Ie6HTa ra3a OCYIIECTBIUICS C TOMOILBIO IMapparMeHHOTO U3MEPUTEIIS KDUTHIECKOTO
teuernus (nuametp 100 mm).

OCHOBHbIE TTAPAMETPBI PABOTHI CKBAXMHBI KOHTPOJIMPOBAIKCH C TTOMOLIBIO 06Pa3LOBBIX Ma-
HOMeTpoB Ki1acca Tounoctu 0,4 v repmometpamMu TH-6. MHCTpyMEeHTa/IbHBIE 3aMEPbI 3a00MHOTrO 1aB-
JIEHUS1 VI TeMIIEPaTyphbl OCYLIECTBISIIMCH C TTOMOUIbIO ITPOrpaMMHO-arNapaTHOro KoMIuiekca «Ma-
HOMeTp ckBaxXuHHbI aBToHOMHBI MUKOH-107».

[MpensaputeibHbIE PEe3yJIbTAaThl HCCIIENOBAHNM:

[MpenBapuUTeIbHBIE PE3Y/IBTATHI PEACTABIEHBI B Tabsulie B.1 1 Ha pUCyHKe B.1.

Tlo npeaBapUTeabLHBIM pe3yjibTaTaM 00paboTKU UHAMKATOPHOM AHarpaMMel (pucyHok B.1),

K03(pPULMEHTHE GUIBTPALIMOHHOTO CONPOTHBJICHHS COCTaBUIIH:

2
MIla
a=0,0031————; b=0.
TBIC. M /CYT
s 40
= e
5 AP? =0,0031Q i
3,0 -
<,
2,5
<,
2,0 // ]
1,5
’ /
1,0 //
0,5
0,0
0,0 200,0 400,0  600,0  800,0  1000,0 12000  1400,0

JeouT, Thic. M?/CyT
PucyHok B.1 — 3aBUCHMOCTS 1e6MTa CKBaXHUHEB! OT KBaPaTUYHOH JENPECCUN
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B.2 (I)opma aKTa NMPOBEICHHA NO HUCCJICIOBAHMIO CKBAJKWHBI HA ra3oKOHJICHCATHYIO

XapaKTePUCTHKY

HAUMEHOBAHMWE OPTAHU3ALINUN

®opmMma akTa
MO UCCIeJ0BAHUIO CKBaXXWHBI Ha TA30KOHACHCATHY1O0

XapakTEePUCTUKY

CxBaxuHa : No (YKIII- )
OOBeKT IKCTUTyaTalluu:
MECTOPOXKIEHHE

JlaTa nipoBeieHUs UCCTIEN0BaHMM:

HccnenoBaHus U pacueThbl HPOBEIN!
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Ta6nuua B.10 — Ou3uko-xuMHUYECKUE XapaKTEPUCTUKH TLIACTOBOTO rasa

MonekynsipHas
macca, I/MoJjib

IioTHOCTL Ta3a

Kpurnyeckue napamerpbl

MouiekynsipHast

OTHOCH-
TCJIbHas

abcoJoTHasd,
Kr/m3

JaBJIcHUE,
MIla

TeMIEpaTypa,
K

macca Cg . o,
T/MONB

ConepxaHue
3
Csipr I/M

Ta6auua B.11 — ®pakuroHHbii cocTaB 1 (HU3UKO-XMMHYECKHME CBOVICTBA cTabMILHOIO KOHIEH caTa

HauMeHoBaHKe NoKasaTenei

3HadyeHHe

Jata or6opa npoobl

YcnoBus otbopa

Jabnenue cenapatiuu, MIla

Temrieparypa cenapauuy, °C

DpakIMOHHBII COCTaB

Temmnepatypa Hauana kureHus, °C

10 % neperonsiercst npu ¢, °C

20%—//—
30%—//—
40% —// —
50%—//—
60%—//—
70%—//—
80%—//—
90 % —//—
TeMmepartypa KoHLa KureHus, °C
OtroH, %
Ocrarok, %
Motepn, %

[10THOCTD, KT/M>

MosexynspHasi Macca, T/MOJIb
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~XMMHU1ECKas XapaKTEPUCTUKA NECATUTPANYCHBIX (PpakLUii KOHIEHCaTa

Temnepatyp-
HbIE NpeneJibl
otbopa
dhpakumii, °C

Beixon, % macc.

DU3NKO-XMMHUYECKHE CBOCTBA (pakuuit

dbpakuun | no dppax-

CYMMAapHBIH

HHUAM

CpeIHui

MJIOTHOCTD,
o2 K/

IMTokasarenp
TIpeJOMIEHUS

ng

Mosieky-
JISipHas
Mmacca

Ba3kocts
ipu 20°C

HK — 60

60-70

70—80

80—90

90—-100

100-110

110—120

120—-130

130-140

140—150

150—-160

160—-170

170180

180—190

190-200

200-210

210-220

220-230

230240

240-250

250-260

260-270

280 - KK

Ocratok
Bhile KK
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Ta6auiua B.13 — IpynnoBoii yrieBoIOPOIHbINA COCTaB KOHCHCATA

CozepxXaHHe yIIEBOIOPOIOB, % Macc.

TemnepartypHble Bbixon

Ha (pakLHIo

Ha KOHACHCAT

dpakuuit,
% Macc.

rpeaenb oToopa
dpakimi, °C

apoMaTH-
YECKUX

HadTe-
HOBBIX

METa-
HOBBIX

apoMaTu-
YECKUX

HagTe-
HOBBIX

METa-
HOBBIX

HK - 60

60-95

95—122

122-150

150—-200

200-250

1250—300

KonaeHcat

HK — 200

HK — 300

Taonuiua B.14 — PesynbraThl aHAIM3a BOJbI

HaumMeHoBaHUe roxasatenei

3HadeHUe

Hata ot6opa npoOdbl

MnoTHocTs pH 20 °C, r/cm?

PH

ConepkaHuie XiOpUI-UOoHa, MI/IM>

ConepxaHue TMIpOKapOOHATOB, MT/AM3

ConepxaHue KapOOHATOB, Mr/mm>

Conepxanue cyabdaros, mr/oM3

061112 XeCTKOCTb, MT 3KB./IM>

ConepxaHue Kalbius, Mr/am>

ConepkaHne MarHusi, Mr/am’>

Conepxatnne K+Na, mr/om?

CojepxaHue MOHa aMMOHMUSI, mr/am3

Conepxanue MeTaHosa, % macc.

O6111as% MUHepaIM3aLus, Mr/am3

IpuBeaeHHask MUHEpaIU3alHUA, Mr/mm3
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bubauorpadus

I/IHCTI)YKHI/IH 10 KOMIUIEKCHOMY UCCJIEJOBAHUIO Ia30BbBIX U T'a30KOHICHCATHLIX IU1ACTOB

v ckBaxuH / Ilon pen. TA. 3otoBa, 3.C. Anuesa (yrBepxkaeHa Munrasnpomom CCCP 14.06.79)

CraHnapt AMepHUKaHCKOTO Cneuvduxarms Ha 06cagHbIe U HACOCHO-
HHcTuTyTa HeTH KoMIipeccopHbie TpyObsl. HedTsinag u razosas
SCT/ISO 11960 IPOMBIUUIEHHOCTD. CTajlbHbIC TPYOBI LTS

HMCIIOJIb30BAaHUSI B KAYE€CTBE 00CAIHBIX TPYG

WU TPYO TS CKBaXKUH

[IpaBuna 6esonacHocTu [TpaBuna co3naHus U SKCILTYaTALIMK TOA3EMHBIX
[ocroprexHanzopa Poccuu XPaHMJIUII Ta3a B MOPUCTHIX IIACTaxX
I1b 08-621-03

3akoH Poccuitckoit ®enepaunu ot 21.02.92 Ne 2395-1 «O Helpax»

[TonoxeHue o TIOPSAOKE YUCTa 3al1acOB IOJE3HBIX HCKOTIa€MBIX, ITIOCTAHOBKU UX Ha OajlaHC

¥ cricaHus ¢ G6ananca (yTBepxaeHo npukazom MITP P® or 09.07.97 Ne 122)

MeTtonnueckue pekoMeHIALMY TIO 3aONTHEHUIO (OpMBI TOCYAapCTBEHHOIO CTATHCTHYECKOTO
Habonenust Ne 6-rp (Hedts, ras, KOMIIOHEHTBI), BEACHHIO (DeIepabHOTO U CBOIHbIX
TEPPUTOPHANBHBIX 0AaIAHCOB 3aMacoB (YTBEPXKIEHbI THCEMOM Munnpupoas Poccuu

ot 08.10.96 Ne BB-61/2594)

WMHcTpyKums o 3anonHeHno GopMbl denepatbHOro roCcyIapCTBEHHOTO CTaTUCTUYECKOTO
HaGTIoAeHMS 33 IKCIUTyaTalUeil ra30BbIX CKBAXIH No 2-TDK (ra3) (yrBepxneHa
nocraHoBeHHeM [ockomcraTa Poccun ot 29.05.96 No 244)

Metoauyeckoe pyKoBOICTBO MO TTOACUETY GATAHCOBBIX U H3BIEKAEMBIX 3aracoB KOHAEHcAaTa,
3TaHa, MporaHa, OYTaAHOB, OMNpEAEIEHUIO UX OTEH IUATLHOTO COIEPXaHUS B TUIACTOBOM
rase, y4eTy 100BIYM KOHAEHCATa U KOMITOHEHTOB IPHPOAHOIO Ia3a (YTBepxiaeHO

I'TK «Taznpom» 10.05.90)

Kopuaxkun }0.M. KoHuenuus MaciuTabHbIX ra30KOHIEHCATHBIX UCCIICIOBAHUIA:
Matepuanst HTC «I1yTu coBepiueHCTBOBaHUS METOIUKY U OpraHU3alUUuX UCCITEOBAH U

Ha KoHaeHcaTtHOCTh B OAO «Jasmpom». — M., 1992

Hoarymms H.B., Kopuaxxun }0.M., Mook B.I', Carurosa J1.3. UccnenoBanue

NIPUPOIHBIX TA30KOHACHCATHBIX CUCTEM. — YxTa, 1997

[TpaBuna 6e3onacHocTH IIpaBuna 6e3omacHOCTU B HE(TSHOI 1 Ta30BOI
Tocroprexnanzopa Poccuu IIPOMBIILIEHHOCTH
I[1b 08-624-03
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[12] MeToaunKa BbIIOJHEHUs U3MEPEHUH
000 «BHUUTA3»
MBH 42 0614.09-06

[13] PO 390147035-225-88

MeToanKa BHIMIOTHEHUS U3MEPECHMIT MACCOBOM
nonu HedTH 1 KOHIEHCaTa ra30Boro B Hedyreraso-
KOHJIEHCATHBIX CMECSIX pePaKTOMETPUIECKUM
METOIOM

WHCTPYKLHUS [0 OTNIPEACICHHIO Fa30BbIX dakTopOoB
M KOJMYECTBa PACTBOPEHHOTIO rasa, U3BJIEKAEMOTO
BMecTe ¢ He(Thio U3 Heap (YTBEpXKIeHA MuHHeD-

teripomoM CCCP 31.12.87)

[14] CoBpeMeHHbIEe METO/IbI MCCIIENOBAHNUS "Hedreit: CripaBOYHO-METOANIECKOE noco6ue /

[ox pen. A.H. boromonosa, M.b. TemsiHko, JL.U. Xoreiaiesoii. — JI., M.: Henpa, 1984

[15] MexayHaponHblii CTaHAAPTHBIH
METO UCTILITAHUI

ASTM D 2892 99

[16] MeToauka BbITOJHEHUs U3MEPEHUH
000 «BHUUTA3»
MBU 12897202.05-02

[17] MeTonuKa BbITIOJIHEHNSA U3MEPEHNUH
000 «BHUUTA3»
MBH 12897202.03-99

[18] PexoMmeHIauKHK 10 METPOJIOTUU

MU 2102-90

[19] PexomeHaaLMU 110 METPOJOTHH

MU 2145-91

Standard Test Method for Distillation of Crude
Petroleum (15-Theoretical Plate Column). MeTox
onpeneaeHns GpakLIMOHHOIO COCTaBa ChIPOH

HedTH (KOJOHKA U3 15 TEOPETHYECKUX TapesioK)

KounmeHcar, HepThb, HedTeNpoAyKTH. MeTonuka
BLITIOJTHEHUST U3MEPEHHNI MOJIEKYJIAPHOM MAacchl

METOIOM KpHOCKOHl/I‘{CCKOﬁ OCMOMETPUH

Konnencat, HedThb, HedTeMpoayKThl. MeTonnka

BBIITOJIHEHUS UBMEPEHNA MOHeKYHHpHOﬁ MaccCbl

TocynapcTBeHHasi cucTeMa obecneueHUs eIMHCTBA
u3MepeHuii. MaHOMETPbI M BaKYYMMETpbI 1eop-
MallMOHHbI€ 00PAa3II0BbIE C YCIOBHBIMU IIKATTAMH.

Meronuka rparyupoBaHus

TocynapcTBeHHasi ccTeMa obecrneyeHus1 €AMHCTBA
n3MepeHnit. MaHOMETPbI M BAKYYMMETDBI nedop-
MalMOHHBIE 00Pa31OBbIe C YCJIOBHBIMU IKATAMH.

MeTonuka nosepku

[20] PyKOBOACTBO IO MCCJIEIOBAHNIO CKBAXWH / A.W. Tputienko, 3.C. Anues, O.M. Epmuio u 1p. —

M., Hayka, 1995

[21] Wcakosuu P.SI. TexHonormaeckue U3MEpEHHst 1 npu6opsl. M3n. 2-¢, nepepab. — M., Hezpa, 1979
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[22] Bacunesckuii B.H., ITetpos A.H. Uccnenosanue HEMTAHBIX [UIACTOB U CKBAXUH. —
M., Heapa, 1973

[23] Bacunesckuit B.H., [TerpoB A.U. TexHUKa ¥ TeXHONOMUS OIpENC/ICHHS [TapaMETPOB CKBAXHH

1 rtactoB: CripaBoYHMK paGoyero. — M., Henpa, 1989

[24] WHctpykums no uccienosanuio Ta30BBbIX CKBaXUH (yTBepxaeHa locrutanom CCCP 29. 1 1.60)

[25] Kpemnesckuii IT.11. Pacxonomepsl v cueTunkyu konuuecTsa. U3n. 3-e, nepepab. u nom. —

JI., MammHoctpoenue, 1975

[26] ®enepanbuelii 3akoH ot 10.01.02 No 7-®3 «O6 oxpaHe oKpyxaroileii cpeabi»

[27] TlpaBuna no Metposioruu [Mopsinok ocyectBienus roCyIapCTBEHHOIO
Tocctanmapra Poccun METPOJIOTMYECKOTO Ha30pa 3a BHIMYCKOM,
ITP 50.2.002-94 COCTOSTHMEM M MPUMEHEHWEM CPEACTB U3MEPEHHA,

aTTCCTOBAaHHBIX METOAMKAMMU BBIIOMHEHUS
U3MEPEHUH, 3TAJIOHAMM U COOJIONEHHEM
METPOIOTUYECKUX NPABU/ U HOPM (yTBEp3KIIEH
01.01.94 Toccrannaprom Poccun)

[28] OCI 72/87 (CanlluH 4422-87) OcHOBHBbIE caHUTapHBIE MpaBuJjia paboTsl
C PallMOaKTUBHBIMU BELUECTBAMHU U IPYTHMHU
MCTOYHNKAMU MOHM3UPYIOLIMX U3TYYSHHMI
(YTBEPXXIEHBI IJTABHBIM CAHHUTAPHBIM BpayoMm
CCCP 26.08.87)

[29] OHJ 86 Mertonuka pacuera KOHUIEHTpalMii B aTMocdep-
HOM BO3/1yXe BPEIHBIX BELLECTB, COAEPKAUIMXCS

B BBIOpOCax Npe AnpusITHii

[30] TIlpaBuna nepeBo3ku onacHbIx IPY30B aBTOMOOW/IbHBIM TPAHCIIOPTOM (YTBEpXKIEHbBI

npykasoM MuHTpaHca Poccuu or 08.08.95 No 73)

[31] OG6wue canutaphbie TpaBuJia Ipu paboTe ¢ METAHOJIOM (YTBEP3KIEHbI Munszapasom CCCP
18.07.86 Ne 4132-86)

[32] Tlpasuna 6e3onacHoctu IIpaBuia Ge3onacHoit skcrLTyaTauuu (hakebHbIX
Tocroprexnansopa Poccun CUCTEM
ITb 03-591-03

[33] Tpynosoit konexc Poccuiickoii ®enepaunu
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OKC 75.020

KonoueBble ¢10Ba: MHCTPYKHMA, KOMILTEKCHBIE UCCIENOBAHNSA, TA30BbIC CKBAXXUHDBI, TA30KOHACHCATHLIC

CKBaXKMHbI
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