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PYKOBOASIIUUN JOKYMEHT

4.4 METOJNKA PACYETA HOPM PACXOJIA
OATOTOBJEHHOI HE®TH HA OBPABOTKY
[IPU3ABOITHOM 30HBI CKBAYKUH
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IlpeauciioBue

1 PASPABOTAH OAO «BcepoccUiicKUI HAyYHO-UCCIEI0BATEIbCKUH MH-
CTUTYT OpPraHM3allMH, YIIpaBJIeHUS U 3KOHOMHUKHU HE(PTErasoBOM IPOMBILIIEHHO-
ct» (Otmen pecypcocbepexxeHHuss M HOPMHUPOBAHUSA pacxojia TOIUIMBHO-
YHEPIreTHUYECKUX PECYPCOB)

BHECEH [lenapramenToM He(TSHOU INPOMBIIIIIEHHOCTH MUHHCTEpPCTBa
3HepreTuku Poccurickon denepanuu

2 YTBEPXIEH U BBEJIEH B IEMCTBUE Ilpukazom Munszepro Poc-
CUA OT..........Ne........

3 BBEJIEH BITEPBBIE

Hacrosmuit pykoBoadmuid AOKYMEHT HE MOXET OBITh IMOJHOCTBIO HIIU

4aCTUYHO BOCIIPOM3BEEH, TUPAKUPOBAH M PACIPOCTPAHEH B KayecTBE OQPUIIU-
aJIbHOIO u3naaHus 0e3 paspeuieHus MuHuctepcTBa 3HepreTukd Poccunckon Pe-

JiepaLli.
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1 Obnacte NpUMEHEHUA

2 OnpeneneHus

3 Iopsimok pa3paboTku
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PYKOBOASIIUU JTOKYMEHT

METOIUKA PACYETA HOPM PACXOJA
[IOATOTOBJEHHOHN HE®TH
HA OBPABOTKY IPU3ABOUHOMU 30HbI CKBAKHUH

JlaTta Bpeaenus 2002—-01-01

1 O6nacTs npuMeHeHUs

HacTosumui 1oKyMeHT pacrpocTpaHseTcss Ha paboThl 110 BOCCTAHOBJIEHHUIO
neOUTa CKBOXHH IyTEM YJiaJleHHs mapa@UHOBBIX M ac(albTEHO-CMOJUCTHIX OT-
JIOXKEHUM M3 NPU3a00MHON 30HBI CKBAXXWH, CKBAXXHUHHOTO O00OpPYIOOBAaHUSA MU I1O-
3BOJISIET TIPOBECTHU pacUeThl HOPM IOTPEOHOCTH M PacXolOB (IIOTEPH) IIOATOTOB-
JICHHOH HE(TH Ha BBIIIOJIHEHHE oOnepalyd 1o 00paboTke Npu3aboHONW 30HBI
CKBaXXUH M Aenapabunmszanun ckBaxkud (OI13) ropsiueri HedThIO MM HEPTHIO B
CMECHU C PaCcTBOPUTESIMKH HJIM HHBIMH BEIUECTBAMH, YJIYUMIIAIOLIAMH IIPOLIECC
OYMCTKH TNPpU3aOOMHON 30HBLI CKBa)XKMHbI M (MJIH) CKBAXHWHHOTO 00OpYIOBaHM;
ABIAETCA O00s3aTeabHBIM JJI1 OpraHu3aluid M [OpeAlpUsITHA  TOILUTHBHO-
HEPreTHYECKOro KOMIUIEKCa HE3aBUCUMO OT (POPM COOCTBEHHOCTH.

2 Onpeaesienus

B HacTosieM DOKyMeHTe NpHMEHEHbI CICAYIOLIME ONpeaeIICHUA

2.1 Hcnosnp3oBaHue MOArOTOBICHHOM HE(MTHU i IPOBEACHHUS Ipoliecca
OII3 cKBa)XUH — KOJMYECTBO MOATOTOBIEHHON HE(MTH, KOTOPOE HEOOXOAUMO IJIs
npoBeeHus npouecca O3 ckBaXuHBI.

2.2 Pacxon noarorosiieHHOHW HedTu npu npoBeneHuu O3 ckBa)xuH — 110-
TE€pH IOATOTOBIIEHHON HE(TH B IIacTe Ipy nposefeHuu npouecca OII3.

2.3 Hopma ucnonbp30BaHMs NOATOTOBAEHHON HEMTH IJISI IPOBEACHUS IIPO-
necca Oll3 ckBaXKHHBI — KOJIUYECTBO MOAIOTOBIEHHON HEGTH, HEOOX0IUMOE IS
IpoBeNeHNA oqHou onepauun OII3 ckBaKMHEI.

2.4 Hopma pacxona MOATOTOBJIEHHOW HEMTU IJIA MPOBEACHUS Mpoiecca
OII3 — KOJHM4YECTBO NMOATrOTOBICHHON HEe(TH, KOTOpoe OE€3BO3BPATHO TEPSETCSH B
pe3yJibTaTe IpoBeacHus oqHoM onepanuu Ol13 CKBaXKUHBL.

2.5 Hopmartus pacxoja moaroToBleHHOW HEPTU IS IPOBEAECHUS TIpollecca
OII3 cKBaXXMH — YacTh rOJIOBOH JOOBIUM HEe(DTH, BblpakeHHas B %, TepseMas B
pesynbrare npoeaeHus OII3 ckBaxxuH.
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3 Illopsaaok pazpaboTKH

B npoiuecce skcrryaTauMd CKBaXWH MOTYT HMETb MECTO YXYAUICHHE
(GUIBTPALMOBHBIX XapaKTepUCTUK Npu3adoiHo# 30HbI 1racta (113I1) us3-3a ot-

JOXEeHUSs acdhaibTOCMOIHUCTRIX UM napaduHoBbiX coequHeHun (ACIIO). Jlns Boc-
CTaHOBJIEHHS (HIBTPALIMOHHON CIIOCOOHOCTU MpU3aDOWHOU 30HBI IPUMEHSETCS

pactBoperue unu HarpeB ACIIO, naxopsawuxca B [1311, no temneparypsl mas-
JIEHUSI M BBIHOC MX B pacIUIaBJI€HHOM HJIA paCTBOPEHHOM BHUJE U3 CKBa)XUHBI. B

Ka4yeCTBE TEIVIOHOCHUTENS WM PacTBOPUTENS U TPAHCIOPTHOU CPEObI UCIOJIB3Y-
eTCsl He(Th HJIM COCTaBbl M3 HE(PTU U pacTBOPUTENIEH, a TakXe CMeCH HedTH ¢

UHBIMH KOMIOHEHTAaMH Ui YIYYIUEHHUs Ipoliecca, HO 0e3 yXyAlleHHsI CBOHMCTB
TOBapHBIX He(Tel IpH BO3BpaTe 3TOM HEPTHU B CUCTEMY cOOpa.
B 3aBucumoctu ot mpuMmeHsemoun xuakoctu ans Oll3 paccmarpuBaroTcs

JBa BapuaHTa npolecca:

A) I'pumenenue ans O3 yucron HedTH.

B stoM BapuaHTe BCS He(Th, HE MOIVIOUWIEHHAs IIJIACTOM, BMECTE C pac-
[1aBleHHBIMU Wik pacTtBopeHHbIMA ACIIO Bo3Bpaluaercs B cucreMy cbopa u
NOAroTOBKHM He(TH. Pacxoa HedTH (oTepH B 1uiacte) Ha nposeneHue Ol13 paBeH
Macce He(TH, IOIVIOMIEHHON IJIaCTOM B pe3yJsibTaTe €e (UiIbTpanudu OT 3a00s
CKBa)XMHBI B ILJIACT.

BpeMms (nmponoinkuTenbHOCTh) npoBeneHus onepauuu OII3, temmeparypa
HedTH, 0O0beM HedTu g ymaneHus ACIIO permaMeHTUpPOBaHBI TEXHOJIOTHYE-

CKHM HJIM HOPMATHUBHBIM NJOKYMCHTAMH IIPCAIIPUATHA HJIK OTPACIH.

B) Ilpumenenue jis OI13 ropsiueit uiay X0J0JHOU CMECH HEQTHU C BELIECT-
BaMH_(PKHJIKOCTIMH UM TBEPJIBIMH BELIECCTBAMM), PACTBOPUMBIMHU B HEDTHU U HE

YXYALIAIOIIHIMUI KauyeCcTB TOBAPHBIX HedTeld npu nojgavye cMecu nocae OII3 B cuc-

TeMy cbopa.
B 3TOoM BapuaHTe, KaKk U B IIEPBOM, BCS XUAKOCThH, HE IOIJIOILCHHAsA ILIa-

CTOM, BMECTE C pacruiaBjieHHbIMU uiu pacTtBopeHHBIMHU ACIIO Bo3Bpaliaercs B
cucteMy cbopa u rmoaroToBku HedTH. Pacxon HedTH (I1OTEpH B ILIACTE) HA MPO-
Begenune OII3 paBeH macce HedTH B COCTABE IPUMEHSIEMOMN XUJAKOCTH, MOIJIO-
IIIEHHOMW IIaCTOM B pe3yJibTaTe (GUIbTPALMU >XKUJIKOCTHA OT 3a00s1 CKBAXUHBI B
I1J1aCT.

Bpems (mpoaoimkurtensHOCTh) IpoBedenus onepauuu OII3, temneparypa
CMECH >KHIKOCTEH, 00beEM CMeECH XHIKOCTEH, KOHIEHTpalUus B HEU HepTH IJis
ynaneHuss ACIIO pernameHTHpOBaHbl TEXHOJOTMYECKUM HMIIM HOPMATUBHBIM J(O-
KYMEHTaMM IPEANPHUATHSA UK OTPaCIIH.

Bo Bpems OII3 npoucxoauT GUIbTpaLMs XUAKOCTH OT 32005 B IJIACT, T.€.
OrJIolleHue ee miacToM. Macca HeTH B coctaBe xuaxkoctu OlI3, ocraBuiascs
(moTepsiHHas) B IIACTE, OTHOCUTCA K pacxody HedTH Ha COOCTBEHHbBIE TEXHOJIO-
ru4yeckue Hyx sl npu OI13.

McxonHeIMM JaHHBIMH IS pacyueTa MCIOJb30BaHUS M pacxoja (IoTeph)
HedTH Ha COOCTBEHHEIE TeXHONOru4eckue Hyxapl npu O3 sABistoTCs:

- IepBUYHAsA TEXHUYECKAs U TEXHOJIOTHUECKas JOKYMEHTalus;
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- TEXHOJIOTHYECKHUE periaMeHThl H HHCTPYKIUU;
- JAHHBIC I'€OJIOTMYECKUX UCCIIENOBAHUH,;

- P€3yJIbTAThl IIPOMBICIIOBbBIX UCCIIEIOBAHUU;

- pe3yabTaTsl JJADOPATOPHBIX UCCIIEOBAHUH.

Bapuadt A

3.1 MilupuBuayanbHas HOpMa UCIIOJIB30BaHUSA INOArOTOBJIIEHHOW HE(TH Ha
[IpoBeacHHUe oHOM onepauuu no OllI3 ckBaXXMHBI KOJIUYECTBO HNOATOTOBIIEHHOM

He(QTU, KOTOPOE HEOOXOMUMO s IpoBeacHus ofgHoM onepauuu OlI3 jJ-H CckBa-
KUHEI 1-H IUIOIEAau K-ro mpeanpusaTis akKIIMOHEPHOro oOOLIecTBa, ONpENeIsieTCs

1o opMyJie
Hyij; = Vi pﬁo, T/CKB.-OIIEP., (1)

rie Hkij — UHAYMBHAYaJbHAs HOpMa UCHOJIB30BaHUS NOATOTOBIEHHOM
HedTH Ha npoBeAcHHUE OqHOM onepainu 1o OII3 j-i1 ckBaXxH-
HEBI 1-U [UI0IaAu K-ro npeanpusTvs aKkiiOHEpHOro O0IEeCTBa,
T/CKB.-OTIEP.;

Viij ~ — 00BeM NOATrOTOBICHHON HE(TH Ha IPOBEACHUE OAHOH ole-
pauuu no OI13 j-i1 CKBaXXUHBI 1-K IJIOAaAM K-ro npeanpu-
3
SITUSI aKLIUOHEPHOT'0 0011IeCTBa, M~ /CKB.-0O1I€eP.;

pﬁO — TUIOTHOCTB NOArOTOBJICHHOM HEQTH NpU CTaHAAPTHBIX YCIIO-
BUSIX, T/M".

3.2 O0beM HedTH, KOTOPEIH HEOOXOAUM Ha MPOBEJCHUE OAHON onepaluy
OII3 j-i1 cKkBaXXWHBI i-# ruiomanyu k-ro npeanpusaTHs aKIHOHEpPHOro oOIlecTBa,
periaMeHTUPOBaH TEXHOJIOTHYECKHMM AOKYMEHTOM HNpPEANpPHATHSA IS JaHHOM
IUIOLIAAM MJIK BBIYUCIAETCS 110 (hOPMYIIE

Viij = 0,785-{(Dy kij)z'Lakc kij — [(dy kij)z"“ (dg kij )2] Lygr kij +
+(dg p l(ij)2 Lorp kij} T U kijs M3/CKB-'0H6‘P-, (2)

rae Viij ~ — OOBEM IOAroTOBJICHHON He(TH Ha POBEACHHE OXHOH oOlle-
pauuu OIT3 j-# CKBa)XUHBI 1-i [U10WAaau K-ro npeanpusTus
aKIIMOHEPHOTo 00I1ECTBA, M3/CKB.-OHep.;

Liukrkij — AJIHHA Tpy6 HKT B j-#1 CKBaXkHHe 1-¥ ILJIOLAaH K-ro npe/-
IPUSATHUS aKLIMOHEPHOTO OOIECTBA, M;

Dgyij — BHYTPEHHHUH JnHaMeTp 3KCIUTYaTalHOHHON KOJIOHHBI J-H
CKBa>XWHBI 1-H IJIOWAAH K-T0 NpeanpusaTUs aKIITHOHEPHOTO
oO1eCTBAa, M;
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dg ki

dy kij

dg 1 kij

Lp kij

Ugij
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IJINHA YYaCTKa OT YCThS 0 HUXKHUX ep(POpallMOHHbBIX OT-
BEPCTUH SKCILTyaTallUOHHON KOJIOHHBI B J-M CKBa)kKUHE 1-H
0Iaan K-ro npeaipusTis akIiMOHEPHOIO O01IeCTBa, M;

BHyTpeHHUU nuameTp HKT j-i1 ckBaXkHUHBI 1-M niomagu k-ro
IPEJITPHATHS aKIIMOHEPHOTO 00IECTBA, M;

Hapy kHbIi quameTp HK'T j-if ckBa)xuHkI 1-# 1uioinagu k-ro
NPeIIPUATHS aKLIMOHEPHOI'0 O0IECTBa, M;

BHYTPEHHUM AUaMeTP MOABOAIIEr0 TPyOOIIpoBOAa K -
CKBa)KHHE 1-¥ [JIOIAAu K-ro npeapusaThs aKIIMOHEPHOTI'O
001LIeCTBA, M;

IJIMHA NOABOASLIECTO TPyOOIpPOBOAa K J-M CKBaXKHUHE 1-H I1J10-
maau k-ro nmpeJnpusITHA aKIMOHEPHOTO O0IEeCTBa, M;

00beM MOATOTOBIIEHHON HE(TH, TepsieMbIH (TTornoniaeMeri
[IaCTOM) IPHX MpOBeAeHUM oaHoM onepauuu 1o OI13 j-i
CKBa)XHUHBI 1-M IJIOIAAX K-ro OpeAnpusITHsI aKLIHOHEPHOFO
0011IeCTBa, M /CKB.-OIIED.

3.3 WMuauBuayanpHas HOpMa pacxoja HNOArOTOBIIEHHOW HEe(PTH (IIOTEph)

Ha npoBeneHue oqHoi onepanuu OI13 CKBaXXUHBI — KOJIMYECTBO MOATOTOBIICHHOM
HEe(THU, KOTOpOe TepsieTcs B pe3ynbTare (pUIbTpaldd B ILIACT MpPH NPOBEIEHHHU
onHou onepanuu Ol13 j-if CKBaXXWHBI 1-U TUTOLIAAXA K-TO MPEeANpUsTUS aKIMOHED-
HOTr'O OOILIECTBA B pe3yJibTare (PUIbTPALIMH B ILIACT, OIPEACIISIETCS M0 POPMIIE

rJe

Hp kij

Uki;

P t kij

H, 1ii= Ukij " Putkijy T/CKB.-OIEp., (3)

~ HHAYMBUIyallbHAS HOpMa pacxoja MoAroTOBIECHHON HEPTH

(motepr) Ha npoBeaeHue oaHou ornepauuu OI13 j-i ckBaXku-
HBI 1-U IUVIOWIAAN K-Tro mpeanpusTHs aKIIMOHEPHOTO O0LIECT-
Ba, T/CKB.-OIIEP.;

00BbeM IIOATOTOBJIIEHHON HEQTH, TepsieMbIX (ITOTIIONIaeMBbli
[1JIACTOM) IIPH NIPpOBeACHUM OfHOH onepanuu o OI13 j-i
CKBXMHBI 1-1 IJIOILAAU K-TrO MpeaAnpUsaTUs aKIITHOHEPHOTO
00l11IeCcTBA, M/ CKB.-OIIEP.;

JIOTHOCTDH MOATCOTOBIICHHOM HEQTH IIPU TEMIIEpAType Ha 3a-

0oe J-i CKBa)KHHE 1-H TuIolagy K-ro npeanpuaTus aKimyo-
3
HEpHOro o0I1IecTBa, T/M .
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3.4 O0BeM 1oAroToBIeHHON He(hTH, TEPAIOLIMICS B pe3yibTaTe QuiIbTpa-
[[MU B IUIACT IIPU OpoBeAeHuU onHo# onepauuu Oll3 j-H CkBaXMHBI 1-M IJI0ILAIH
K-ro npennpHsATUS aKUHMOHEPHOTO OOIIECTBA, OMPEICISIETCS C MCII0Jb30BaHUEM

dopmynsl dromrou:

Tkij 'kkij 'hkij '(P3aﬁ kij "Pnﬂ ki )

3 3
Upji =2°T Ric; -3,6-10°, ™ /ckB.-omep.,(4)
rae Ugjj ~ — OOBEM MOArOTOBIEHHON HE(DTH, TEPSAIOLIMUCS B PE3YNIbTaTe

QUIIBTpAIlUM B IUIACT IIPH IIPOBEACHUM OLHOM ONEpaiyH 110

OI13 j-ii ckBaXHHBI 1-¥ II0maan K-ro NpeanpusaTHs aKLyo-
3

HEPHOT0 001IEeCTBa, M /CKB.-OIIED.;

kyj ~ — TPOHHIAEMOCTS IIACTa J-i CKBaXXHHBI 1-H II0ma M K-ro

2
IPEONPHUATHSI aKIIMOHEPHOTr0 O01ECTBA, M}

hgj — — 9PQeKTHBHas TOMIMHA M1ACTa J-i CKBaXKMHBI 1-OH ILIOINAHU
K-ro npeanpusaTyUs aKLIMOHEPHOTO 00IIECTBA, M;

Pyaskij — AaBleHHE Ha 3ab0¢€ j-if CKBaXXUHBI 1-11 TIomanu k-ro npe-
[IPUSITUS aKIMOHEPHOTO 00111ecTBa, I1a;

P ..; — IIJIJAaCTOBOE AaBieHUe 1-¥ IUIomanau K-ro nperpusaTisa aKuuo-
HEPHOIo 00I1eCTRAa, [1a;

Txjj ~ — BPeMs POBeJeHHMst ONHOH cKBaXkuHO-onepanuy OI13 j-i
CKBa)XMHBI 1-¥ Iu1oiaau kK-ro npeanpusTus akiiHOHEPHOTO
of11iecTBa, 4ac/CKB.-OIEP. ;

Lii; — OUHaMH4YecKast BA3KOCTh NOATOTOBICHHON HE(MTH, IPHUMeE-
HeMOM AJ1s poBeaeHUs oqHou onepauun OI13 -1 ckBaxu-

HbI 1-O¥ IUIOIUAAU K-T0 IpeAnpUsITHS [IpH TeEMIIepaType Ha
3a00€ - CKBaXXHHBbI, 11a'c;

Ryjj ~ — paduyc KOHTypa IIHTaHUS J-H CKBaXXHHBI 1-¥ IUIOLIaAU K-ro
[IPEOINPUATHS aKIIUOHEPHOI'0 00IIECTBA, M;

I — PagNyC j-H CKBaXHUHBI 1-H IJIOLIAAH K-ro IpeanpusaTUs ak-
[HUOHEPHOTr0 00IECTBA, M.

3.5 Jlna npoBeneHus BBIYKMCIAEHHUHM MO0 ypaBHEHHIO (4) HEOOXOIMMO OIlpe-
NeTUTD  Piag i B Lij , BCE OCTaNbHBIE YJICHBI YPAaBHEHUS H3BECTHBI M3 TEXHO-

JIOTHYECKUX NaHHBIX. BA3KOCTE HEQTH NPH IUIACTOBBIX YCIOBMAX (Ljj) OIpele-
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JgeTcss B JJaOOpaTOPHBIX YCIOBHAX WM OEepeTcsl U3 TEXHUYECKOH HOKYMEHTAI[MH,
WM OoIpenesaeTcs 1o 1.3.6.2.

PacueT BeTMYUHEI Pyyp ki BBIIOIHSAETCS MO CAEAYIOIIEMY alfOPUTMY:
3.5.1 Ilpu umpkynauum HedTH (ImpombiBKa HedThi0) uepe3 HKT um mo
KOJIBLIEBOMY IIPOCTPAHCTBY MEXAY TpyOamu AaBiieHUe Ha 3a00€ CKBaXXHUHBI PaBHO

CYMMapHOMY HaBJIEHHIO CcTOJ0a HedTH M NABJICHUIO Ha IIPEOJOJIeHUE TPEHHS B
HKT unu B KOJBILIEBOM NPOCTPAHCTBE MEXAY DKCIUIYaTAllMOHHOM KOJIOHHOH M

HKT B 3aBHUCHMOCTH OT BHJa IPOMBIBKH (LUPKYJISLIMH):
Paas kij = Perkij T Prpkijy 18, ()

IA€ Py — AABICHHE Ha 3a00¢€ J-i CKBOXXUHBI 1-i1 IUIOIIaAx K-ro mpeamnpu-
SITHS aKIMOHEPHOro ob1ecTna, [1a;

Porkij — AaBleHHE CTOJI02 He(TH B J-H CKBa)KMHBI 1-H miomany k-ro
MpeANpHUATHS aKIIMOHEPHOTO o011ecTBa, []a;

Prpkij — MOTEPU NaBICHHSA Ha IPEONOJIEHHE TPEHUS B HK'T unu B KoJib-
[IEBOM MPOCTPAHCTBE MEXAY IKCIUTYaTaLMOHHON KOJIOHHOM H
HK'T npu uupkynanyuu HedTH B J-# CKBaXXKHUHE 1-H ILIOMIAAH
k-ro npeanpusiTUsa aKUMOHEPHOro 001IecTBa, []a.

3.5.1.1 [JaBnenue croyiba HeTH OIpEACIETCS 110 POopMYyIIe
Perkii =10% Lir ki Putkip 112, (6)

rae  Pery; — JaBleHue cTos10a HEQTH B j-M CKBaXKHHE 1-i1 Iu1omaan k-ro
NpeanpHsITUs aKIHOHEPHOTO 0011ecTBa, 11a;

Lyxrkij — AmHa tpyd HKT B J-# ckBaxkuHe 1-# miomany K-ro npeanpy-
SITUSI aKLIHOHEPHOT'0 00IIeCTBAa, M;

Putkij — MJIOTHOCTb MOATOTOBJIEHHOH He()TH IpU TeMIlepaType BeJleHUs
npoiecca B j-M CKBaXXUHE 1-H IUIOUIAAM K-Io IpeAnpusTUs aK-

3

[IMOHEPHOro oduiecTBa, T/M .

3.5.1.2 TloTreprn nOaBneHHs Ha MNPEOJIOJIEHHE TPEHUS B KOJBLEBOM IIPO-
CTPAHCTBE MEXAY dKCIUIyaTalimoHHOM KoJioHHOW M HKT npu nupkynsuun HedTy,

CKOPOCTh JIBMIKEHHS HE(hTH, KOIPOUIMEHT A IS JJaMUHApPHOrO M IS TypOy-

JIEHTHOTO PEXUMOB T€UYEHUS ONPELIISIOTCS 10 (OPMYJIaM:
3.5.1.2.1 Ilpu nipsaMou HUPKYJISUUNA:

_10% . L kij (Y kij

Tp Kk ™ . _
2 (Dakij dukij

)2
) Puti; [1a, (7)
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CAC  Prp kij

LHKT K1

Vi ki

Dg 5

dg ki

P t kij

[TOTEPH AABJICHUS HA IPEOOJIEHUE TPEHHUS B KOJIBLIEBOM IIPO-
CTPAHCTBE MEXY SKCIUTyaTaliMOHHOM KoJIoHHOM M HK'T nipu

NUPKYJISIHAYM HEPTH B J-¥ CKBAXHUHE 1-M IUIOIAAU K-ro nmpen-
[IPUATUS aKUHOHEPHOIo o01uecTna, lla;

KO3(PMUUMEHT TpeHUs IIPU ABUXKEHUU HEPTHU 110 TpyOam;

ninuda Tpyo HKT B j-i1 CKBa)XXHUHBI 1-1 II0IIAAY K-T0 npeanpu-
SITHUA aKLIMOHEPHOTro 001IeCcTBa, M;

CKOPOCTD JABI)KEHUS HEPTHU B KOJILEBOM ITPOCTPAHCTBE |-U
CKBa)XMHBI 1-¥ Io1aay K-ro npeanpusaTis akiiHOHEPHOI'O
o0111eCTBa, M/C;

BHYTPESHHHI JraMeTp SKCINTyaTallMOHHON KOJIOHHBI J-M CKBa-
KUHBI 1-1 II0IUaAU K-ro npeanpusaTUs akilMOHEPHOTO 0011Ie-
CTBa, M;

BHyTpeHHu# auametp HKT j-#1 cCkBa)kuHBI 1-# mjiomagu kK-ro
NPEANPHUITHS aKLIMOHEPHOTO OOIIECTBA, M;

[JIOTHOCTH ITOArOTOBJIEHHON HE()TU NpU TeMIlepaType B |-H
CKBa)XXHHE 1-H IJIoWaay K-ro mpearnpusaTHs aKIIMOHEPHOI'O
ob1ecTna, /M.

3.5.1.2.2 CxropocTh ABMXKEHUSA HEPTHU ONpeacsIeTCs 0 QopMyJie

CAC Vi

| RT

Dg ki

VvV o.=—9 _ ! . M/c, 3
<X 3600E  900-[(Dy iij)?—(dy kij)°] o ©)

CKOPOCTbH JIBXKCHHS HE()TH B KOJIBLIEBOM MPOCTPAHCTBE |-
CKBA)XHHBI 1-H miomaau K-ro npeamnpusaTus akiHOHEPHOTO
oO11ecTBa, M/c;

IJIOWAIb KOJIBILIEBOrO IIPOCTPAHCTBRA WM ILIOLIaAb TPYyOhI, 11O

KOTOPOH JABMXKETCS He(Th B J-¥ CKBXXHHE 1-1 IUTOLIAAH K-Tro

HpEAIPHUATHS aKIIMOHEPHOTO OOIIECTBA, M°;

3
rrogayva IpruMeHseMoro Hacoca (arperara), M™/d;

BHYTPEHHHMH JUAMETP IKCILUTYyaTallMOHHOM KOJIOHHBI |-H
CKBa)XHMHEBI 1-H IUI0Iagy K-ro npeanpusaThis aKIHOHEPHOI'O
o0I111eCTBa, M,
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dykij ~— HapyXHBIH JUaMeTp HKT B j-1i ckBa)xuHe 1-i riomanu k-ro
IPEANPUSTHS aKLIUOHEPHOI'O 00LIECTBA, M.

3.5.1.2.3 Pacuer ko3ddumueHTa A A8 JaMHHAPHOIO peXHMa TEeYEHHS
He()TH BBINIOJHAETCA 1o ¢hopMytie CTokca:

_ 64
A= Re’ )
rae Re  — xpurepuit PerHonpaca.

3.5.1.2.4 Pacyer xo3d@uiimeHTa A A TypOyIEHTHOTO pexXhMa TeUCHHUS
KUIOKOCTH BBIIIOJIHAETCS 110 (popMyJie biasuyca:

- 0,3164

A = . (10)
YRe
3.5.1.2.5 Kpurepuii Peiinonpaca, onpenenseTcs o popmMyJie
vV (D  .—-d )
Re = K ki B Kij H Ki} | (11)
L, ..
ki)
rae Vikij — CKOPOCTB IBHIKCHHS HEe(TH B KOJBLIEBOM IIPOCTPAHCTBE |-

CKBa)XMHBI 1-¥ TTOIIaau K-ro npeanpusaTisa aKuHOHEPHOTO
ob11iecTBa, M/C;

Dgkij — BHYTPEHHHM JUAMETP IKCIUIyaTallMOHHOMN KOJIOHHBI J-i CKBa-
KUHBI 1-} T1oaau K-ro npeapuaTus akHOHEpHOTo o011ie-
CTBa, M;

dykij ~— HAPYXKHBIM THaMETP HKT B j-i ckBaxkuHe 1-1 riomanu k-ro

NPCAIIPUATHA aKIIHOHCPHOI'O 06H_ICCTB3, M,

Vi — KHHeMaTH4yecKas BS3KOCTh IOJATOTOBJICEHHOM HE(PTH, IpHMeE-
HSAEeMOM 11718 npoBeieHus oqHou onepaunu OI13 j-H CKBaxu-
HBI 1-# ruomaau k-ro npeanpusiTis akIOHEPHOro oO1ecTBa
[IpU TeMrepaType LUPKYIALIUE HehTH B CKBaXKHHE, M/C.

Eciu-Re < 2320, To pexxuMm namuHapHbid, eciim Re > 2800 — TtypOyeHT-
HBIH.
3.5.1.3.1 Ilpu oOpaTHOH LUPKYIISLIAU:
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e Prpgij —

Lr ki

V hkr ki)

dp kij

P t kij

)
HKTkU .thkij, Ha, (12)
B kij

L «(V

1n3 HKT k1]

P

NoTepu AaBieHus Ha rpeonojieHue Tpeduss HK'T npu uupky-
JISIUUY HeTH B J-W CKBa)KHUHE 1-U IIowanu k-ro npeanpusaTus
aKUUMOHEepHOro od1ecTna, 1la;

KO3bGULKMEHT TPEHUS ITPU ABMXKEHUU HEDTH 110 TpyOawm;

gnrHa Tpyd HKT B j-it ckBaXkHHE 1-# TIOWIAJHN K-T0 mpe/-
NPUSTHSA aKIIMOHEPHOTO OOILECTBA, M;

ckopocTh ABxeHnsa HePTU B HK'T j-i1 CKBaXKUHBI 1-1 IJI01Ia-
nu k-ro npeanpusaTUs aKUHOHEPHOI'0 001IeCTBa, M/C;

BHyTpeHHu# auametp HK'T B j-H ckBaxkuHE 1-# 1uIolagu k-ro
PEeNpUATHs aKLIHOHEPHOTO 00IIeCTBa, M;

[IJIOTHOCTH MOATOTOBJIEHHOW HE(MTHU IIpH TEMIIEpaType Beae-
HUs IIpoLecca B j-i CKBaXXMHE 1-¥ IUI0Maau K-ro npeanpu-

3
ATUS aK[[HOHEPHOro 00ILEeCTBa, T/M".

3.5.1.3.2 CkopocTh ABMKeHHS HEDTH ONPEAeIsieTCs 110 GopMyJie

FAC  Vikrkij —

Fukr ki

q —_—

dg ki

VAN S ] M/, 13
HKT Kij 3600-F,; ki 900'7['((113 kij)2 M/C ( )

ckopocTh ABmxkeHusa HedTH B HKT j-1 ckBakuHe 1-4 monia-
v K-ro npeanpusTrs akKUHOHEPHOTO 00111ecTBa, M/C;

rtoians HKT, mo KoTopeIM ABHXKETCS HEPTH B J-A CKBAXKHUHE

1-¥ ruioiaam k-ro npeanpHsaTHs aKIMOHEPHOTO OOIIECTBA,

2
M,

3
nojava MpPUMEHSIEeMOro Hacoca (arperara), M /d;

BHyTpeHHui nuameTp HKT B j-i1 ckBaxkuHe 1-i ruiomagu k-ro
[IPEANPUATHS aKITUOHEPHOT0 00LIECTBA, M.

3.5.1.3.3 Pacyer ko3 dunmeHTa A BeIIOJHsAETCA O dhopmyiam (9) u (10).
3.5.1.3.4 Kputepuii PeliHonbica, onpeaeaseTcs 10 (popMyie
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Ve ki q, kij
Re = , (14)
U, ..
K1]
[A€  Vyerg; — CKopocts apmkeHus Hepru B HKT j-i ckBaxkuHBI 1- miora-

oY K-ro npeanpusTUs akliMOHEpPHOro o0IecTBa, M/C;

dgkij ~— BHyTpenHud nuamerp HKT B j-if ckaxkuHe 1-# miowany k-ro
NpEANpUITHS aKLIMOHEPHOro 001IeCTBa, M;
Vyjj ~ — KMHeMarHdyeckas BA3KOCTb IOATOTOBICHHOH HE(TH, IIPH-

MEHsSeMOH 151 MpoBeaeHus oaHou onepauun OlII3 j-i ckBa-

KUHBI 1-¥ nimomaau K-ro npeanpusaTis aKIuoOHepHOro ooliie-

CTBa IIPU TEMIIEPATYpe LUPKYIAUUU HEPTH B |-i1 CKBaXXHHE,
2

M“/cC.

Ecnu Re < 2320, To pexxum naMuHapHbIK, ecin Re > 2800 — TtypOyneHT-
HEBIH.
0
3.6 OnpeneneHue IIOTHOCTU M BA3KOCTH HEQTH npu Temnepatype t C Ha
3a00€ CKBa)XHHBI BBIMIOJHSIETCS INPH J1a0OpaTOPHBIX HUCCIIEAOBAHUIX HIIM pacye-

TOM.
B cny4asix, korna onHa u Ta »Xe HedTh HCIIOJIb3yeTCs [Jis BeJeHMS Ipoliec-

ca IPU PA3IMYHBIX TEMIlepaTypax, C LIENbI0 COKpalleHUs JadbopaTOpPHBIX UCCIIE-
JJOBAaHUH MOYXHO BBIYHMCIIUTH €€ BA3ZKOCTH I10 CEeYIOLEMY alilTOPUTMY.
3.6.1 ITnotHocTh HedTH NipH TemimepaType t “C BeIYHUCIIETCS 10 HOpMYyIIe

_ 20 .. 3
Putki — Pg Ta(t-20), /™7, (15)
w O
IAC  pytkij l'IJIO3THOCTI:> [MOArOTOBJIEHHON HEPTH NpH Temiiepatype t C,
/M,
pﬁo — IUIOTHOCTB MOJTOTOBJECHHOM HE(TH MPU CTAHAAPTHBIX YCJIIO-
BUAX, T/M™:
a — TeMIlepaTypHas MONpaBKa IIOTHOCTH HedTH, (T/M°)/°C;
t — Temmnepartypa, C.

TemnepatypHbie IONIpaBKU « a » IpUBEAEHLI B [Ipuiioxenun A.

3.6.2 Bsskxocts HedTH npu Temneparype t “C omnpeaensercs pu jgadopa-
TOPHEIX MCCIIEOBAaHUAX. PacueT BA3KOCTH BBIIOJHSETCS 110 pe3y/ibTaTraM Jiabo-

PaTOPHBIX aHAIU30B.
3.6.2.1 B naboparopuu omnpenenseTcs JuHaMAuecKas BA3KOCTb HEPTH L U

W, IpH TemIepatrypax cooTtBeTcTBeHHO 1 u T, mpu yenouu T<(t+273)<T5.
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3.6.2.2 Pacuert BsizkoCcTH HE(DTH BBINOJHAETCS 10 popmyJie Banbsrepa:

Cg-lg (ut0,8)=atb-Lg (t+273), (16)
e L — JIHUHaMH4ecKas BI3KOCTb HedTH npu Temneparype t "C, [Ta-c;
aub — Ko3pbULHEeHTH ypaBHeHHs BanbTepa;
t — TeMIeparypa, Ipd KOTOPOi He0OXOUMO BEIYMCITMTE BS3-
KOCTb, "C.

JUtst Kaxaod He(TH BBEIYMCIASIOTCS CBOM KOI(POUIMEHTHl YpaBHEHMS
Banesrepa, ucrionbp3ys pe3yabTaThl J1a00paTOPHBIX aHAIM3O0B:

b = felg(+0,8)-Lglg(uy+0,8)

7oT,~1aT, ’ (17)
a={Lglg (u+0,8)—bLg(T), (13)
e L] — JUHaMu4YecKas BA3KOCTb HEPTH npu Temneparype 1, I1a-c;
LL — OUHaMHu4ecKas BSI3KOCTbh HEMTHU npu Temreparype T, I1a-c;
Tyu’l, — Temneparypsl, IpH KOTOPBIX IPOBOAMIIOCE OIPENCIICHUE

BSI3KOCTH HEDTH, K.

3.6.2.3 BenuunHa KUHEMATHYECKOH BS3KOCTH HE(MTH BBIYMCISETCS IO
GopMmyie

v, = =L.107°, MYc, (19)
Pt
rie Oy — KMHEMAaTH4Y€eCKas BI3KOCTh HeTH NpH TeMIiepaType t "C Lup-

.7 2
KyJUupyemMon HehpTH, M~/C;

L — JMHaMHU4ecKas BI3KOCTb HedTH npu TeMiepatype t "C 1up-
KyJ1upyemon Hedty, [1a-c;

D — I[UIOTHOCTb LUPKYJIHpYyeMON HEPTH IIpU TemIieparype t °C,
3
/M.
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3.7 BbruucineHus HHAMBUAYAIBHBIX HOPM HCIIONB30BAHUS U PACXOOB IO/I-
rOTOBJICHHON HedTH Ha mpoBedeHue oxHoM omnepauuu OII3 j-ii CKBaXXHUHBI i-i
rIomaay k-ro mpeAnpusATHS aKIIMOHEPHOI'o OOINECTBa BBIMOJHAIOTCS aHAJIOIHUY-

HO BapHaHTy A CO CIeAYIOLIUMH U3MEHEHUAMMU 110 11. 3.1-3.6:
3.7.1 HMupuBuayanbHass HOpMa MCIIOJIb30BaHUS ITOATOTOBJIEHHOW He(TH

IJIs1 NIpoBeieHusl ogqHol orepanuu OIl3 CkBaXXUHBEI — KOJIMYECTBO MOATOTOBJIEH-
HOU HE()TH B COCTaBe XKHUIAKOCTH, mpuMeHsemon s OII3 ckBaxuH, KOTopoe He-
obxomumo ans npoBenenus ogHod ornepauuu OII3 j-if ckBa)xuHBI 1-H MUIOMIAAH
k-ro npennpusaTHs aKLHOHEPHOTr0 001IECTBa, ONpeaAeasaeTCs Mo hopMyJie

Hkij — Ctkjj ' VCM kij ' pﬁo . T/CKB.—OHep., (20)

rae Hy;  — UHIMBMAyajbHas HOpMa HCIO/Ib30BaHKS [IOArOTOBJIEHHOU
He(TH Ha mpoBeneHue oqHou onepauu OI13 j-i ckBaXUHEI 1-

¥ IJIOIIAaU K-ro npeanpHUsaTHs akIMOHEPHOT0 00IEeCTBa,
T/CKB.-OMIEP.;

Ok — 00BbEMHasl KOHLEHTpaUuA HEPTU B XKUAKOCTH JJIs I[IPOBEIEHHA
onHoi onepanuu OI13 j-i CKBaXXUHBI 1-¥ mTomaau k-ro
peANPUATHS aKIIMOHEPHOro o01ecTBa, 104,

Vemkii — O0BEM CMECH XHAKOCTEH AJI% MPOBEAEHHUS OIHOH Olepaluy
OI13 j-i ckBaXXHHBI 1-i1 IIOLIAAU K-Tr0o NpeanpusaTis aKyo-
HEPHOTO OGILECTBa, M /CKB.-OIIEp. ;

— IIJIOTHOCTH NOAIOTOBJICHHONW HEPTH IIPU CTAHAAPTHBIX YCJIO-

20
Pa 3
BUSX, T/M".

3.7.2 O0vem cMecu xuakocted aiaa O3, koTopsli HEOOXOAUM IS TIPO-
BeJieHUs onHoM onepanuu OII3 j-#1 ckBaxuHBI 1-¥ mjIowaau k-ro npeanpusatus
AK[UOHEPHOIO OOIIECTBA, PErjiaMEHTUPOBAH TEXHOJOTHYECKHM JOKYMEHTOM
IPEANPUATHS 11 JAaHHOW IO AH MITA BBIYUCIISAETCA 110 (HOPMYJIe

_ 2 2 2
Vemkij = 0,785 {(Ds ki)™ "Loake kij — [(du kij) ™= (da kij )] "Lyxr kij +
2 3
+(dg 1p kij)” "Lrp kij} T Uewm kijy M /CKB.-0IIED., (21)
TAE  Vewkij 00bEM CMECH XHUAKOCTEM Ha MPOBEACHUE OQHOH OIEpalluH

OI13 j-#1 ckBaXKUHBI 1-H MI0LAAN K-ro npeanpusaTrus akiyo-
HEPHOI'0 OOIIIEeCTBA, M3/CKB.-onep.;
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Lyxrkij — AHa TpyOo HKT B ]-# CKBa)kHHE 1-U I1omaau k-ro npeamnpu-
SITUSL aKLIMOHEPHOTI' 0 001I1ECTBA, M;

Dykij — BHYTPEHHHH AHMaMeTp SKCIUTyaTallHOHHOH KOJIOHHBI j-H CKBa-
KUHBI 1-H [U1oaan k-ro npeAnpusTyis aKkiiuOHEPHOro ob1iie-
CTBa, M;

Lykckij — /VIMHA y4acTKa OT YCThsl IO HIDKHHX [€PGOPALMOHHBIX OT-

BEPCTHH 3KCIUTyaTallMOHHOMN KOJIOHHBI B |-M CKBaOXXHHE 1-
riomany k-ro nmpeanpusiTUs aKUMOHEPHOTO 00ILIECTBA, M;

dakij — BuyTpeHHui nuaMerp HKT j-i ckBakuHbl 1-¥ niomaau k-ro
NPEeapUsITAS aKLIHOHEPHOTO 00LLIECTBA, M;

dykij — HapyxHsri quamerp HKT j-# ckBaxHHBI 1-H ruIomanu k-ro
MpEeANPHUIATHS aKIIMOHEPHOI0 001ECTBa, M;

dprpkij = BHYTpeHHI/I.f;I IHaMETP MOABOLIEr0 TpYOOIIPpOBOAA K -1
CKBa)XMHE 1-H MIOLAJAH K-ro NpeanpusiTus akiuOHEPHOI'O
o0111ecTBa, M;

Lypkij — AJIHHA IOABOASIIEro TPyOONIpOBOaa K j-H CKBaXXUHE 1-H IIO-
aay K-ro npearpusaTus aklMOHEPHOI 0 00L1IeCTBa, M;

Uey kij — O00BEM CMeCH XHIKOCTEH, pacTBOpsIoLIeH (paciaBiiomen)

ACITIO, mornomniaeMsbli ILJIACTOM IIPH MPOBCACHHUHU OJHOM

onepanuy OI13 j-i ckBa)XxuHBI Ha 1-H IJIOWIA M K-ro npeanpu-
3

SITUST aKITHOHEpHOTro ofI1lecTBa, M /CKB.-0IIED.

3.7.3 MlHaquBuayanbHass HOpMa pacxojia MOArOTOBIEHHON HE(PTH Ha MPOBeE-
nenue oaHou onepauuu O3 cKBa)XHWHBI — KOJIMYECTBO MOATOTOBIIEHHONW HE(DTH B
COCTaBE XUAKOCTH, npuMeHseMon i Oll3 ckBaxuH, KOTOpoe TepseTcsad B pe-
3yJIbTaTe (PUIBTPALIMM B ILJIACT IIPH NpoBeaeHuH ogHou onepauuu OII3 j-# ckBa-
)XKUHBI 1-1 TUIoIIanu k-ro npeanpusaTus aKIMOHEPHOrO 00IlecTBa, ONpeaeIsaeTCs
110 (hOpMYylJIe

Hy, ki; = Okij “Ucm kij Putkij T/CKB.-OIEp., (22)

rne  Hpyj — HMHAMBUAyalbHas HOPMa pacxoja MOArOTOBJICHHOHU HedTH Ha
npoBeaeHne onHou onepauuu OI13 j-# CKBaXXKHHBI 1-A IIJTO-

agu K-ro npeanpuaTis akKiMOHEPHOro 0011ecTBa, T/CKB.-
omep.;

ayij ~ — OOBeMHas KOHLEHTpaLust HeTH B XKHIAKOCTH IS IIpOBe/Ie-
HUs oqHoH onepaiuy OI13 j-#1 ckBaXKUHBI 1-¥ II0OLIAAU K-ro
[IPEANPUATHS aKIUOHEPHOro 0011eCcTBa, AOJIH;
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~ 00beM CMeCH XHUAKOCTEM, pacTBOPSIOLIEH (pacIuiaBisomei)

Ucwm kij
ACTIO, nornoiaeMslii IJ1acTOM IIpU NPOBEIECHUHN OJHOU
onepaunu OI13 j-U ckBaXxuHBI Ha 1-1 MIOWaAM K-ro npes-
3
[IPUSATUAS aKIIMOHEPHOTr'0 001ECTBa, M /CKB.-0OMIEP. ;
Putkij — [UIOTHOCTH ITOATOTOBICHHON HE(TH IIPH TEMIEpaType Ha 3a-

0oe J-i CKBaXKMHE 1-M IUIOLAAU K-T0 NpeanpusITus aKHoOHeP-
3
HOro ooilecTna, T/M".

3.7.4 O6beM cMecH XUIKOCTEH, TePSIOLIUICS B pe3ysibTaTe GUIbTPALIUH B
IIJ1aCT IIpU npoBefeHuu oaHou onepauuu OII3 j-H CKBaXXWHBI i-i mnomaau k-ro
MPEANPUITAS aKLIMOHEPHOI'O0 OOLUECTBA, OMpEeNelsieTcsl ¢ UCNOJIb30BaHHEM (Op-
MYJbl J{romou:

Tkij 'kkij -h kij (Psa6 ki —P ki)

R kij

.3,6-10°, M3/CKB.-OIIep.,(23)

Uoykij =2 T

CAC Uy kij — 00BEM CMECU XUIAKOCTEH, TEPAIOLIMICS B pe3yabTaTe (QUJIbT-
pauMH B IUIACT NPHU NpOBeNeHUM oLHOM onepauud OI13 j-i
CKBaXXHUHBI 1-¥ IJIOWAIH K-ro npeanpHsaTHs aKIIMOHEPHOT'O
o61ecTBa, M /CKB.-OIIEP. ]

kkij — MPOHMUUAEMOCTD IJIacTa J-i CKBaXXMHBI 1- ILI0IaAH K-ro
2
NpeanpUiITUsI aKIIHOHEPHOI'0 00LIIECTBA, M ;

hiij -~ 3 (peKTUBHAS TOJIKHA I1J1acTa J-i CKBaXXHHBI 1-0i IJIOIIAaaH
k-ro nmpeanpuaTHsa aKIIHOHEPHOro 00ILeCTBa, M;

P.agkij — HAaBICHHE Ha 3a00¢€ J-i CKBaXXMHEI 1-# MJIOLaAu K-ro npe-
NPUATUS aKLMOHEPHOTro 0011ecTBa, I1a;

P.. i — IUIAaCTOBOE AABJIEHME 1-H IUIOWAAU K-ro NpeanpusaTHs aKiiho-
HepHOro o01IecTBa, [1a;

Tki — BpeMs [IPOBEACHUS OJIHOM CKBakHHO-onepauuu OI13 j-i
CKBQXXUHBI 1-U IIOIIAAX K-ro npeanpUATUA aKIITHOHEPHOTO
00111eCTBa, 4./CKB.~-OIIEP.;

Uewmkij —— AMHAMHYECKas BA3KOCTB CMECH JKMAKOCTEH, IPUMEHSIEeMOH
U1 mpoBefeHus ogHou onepauuu OII3 - CKBaXXHHBI 1-0H
IUIOINAAY K-ro npeanpuaTus aKkiuOHEPHOro o01ecTBa pH
TEMIIepaType Ha 3a0o0e¢ J-1 CKBaXKHuHBI, I1a’c (onpenensercs mno

11.3.7.4.6);
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Ry — PamMyc KOHTYpa MMTAHMA j-H CKBaXHHBI i-i muiomany k-ro
PEeANPUSITHS aKIITAOHEPHOI'0 O0ILIECTRA, M;

i — paauyc |-H CKBaXXUHBI 1-} IIomaau K-ro npeanpusaTis aK-
[{UOHEPHOro 00ILECTBA, M.

Jl7s1 mpoBeZieHHs BBIYHCIEHHUH II0 YpaBHEHHIO (23) HEOOXOOUMO ompeje-
AT Pia6 kij ¥ Koy kijy BCE OCTaJIbHBIE YICHBI YPaBHEHHS H3BECTHBI H3 TEXHOJIO-
FMYECKHAX JaHHBIX.

BA3KOCTHL CMECH ey kjj TP TIACTOBBIX YCIOBUSAX onpeensercs 1o 3.7.4.6.

Pacyet Benu4uuHBI Pyyg jj BBITOTHACTCS MO CIIEAYIOLIEMY alITOPUTMY:
3.7.4.1 Ecinu xuakocts 1ig OIl3 CKBa)KHH 3aKauMBaeTCsl B CKBAXXHUHY U OC-

TaBJsIE€TCS B HEU Ha BpPEMs, periaMeHTUPOBAHHOE AEUCTBYIOLUEH TEXHOJIOrHYe-
CKOA HOKYMEHTauueu AJjs BeJeHHs Opoliecca, TO AaBlieHHe Ha 3a0o€ ompeness-
eTCs Mo (hopMyJie

Pua6 kij = Perkijy  1a, (24)

rae  Pypkj — AaBleHHe Ha 3a00e J-iH CKBaXUHBI -1 I1omma v k-ro npea-
[IPUATUS aKIIMOHEPHOTO O0LIEeCTBa, I1a;

Perkij — AaBJIeHHE CTONI0A XXUAKOCTH B J-H CKBaXXHHE 1-H IUTOLIANH K-
ro MpEaNnpHusTHsS aKUHOHEepHOro obuiecTna, [1a.

3.7.4.2 JlaBneHue ctoyba )XUIKOCTU OIIPEAEIIETCA N0 POpPMYJIe
Py kij — 104'LHKT kij Pcm t kijs lla, (25)

rae  Lyckj — A7TdHa TpyO HKT B j-H ckBaXkuHe 1-# rutowaau k-ro npes-
[IPUATHS aKIIMOHEPHOT'O OOILIECTBA, M;

— IJIOTHOCTh CMECH XKHUAKOCTEH, 3aKayrBaecMOH B J-10 CKBAXXUHY
1-¥ TUIOLIAAX K-ro npeanpusaTus akKUMOHEpHOro 001lecTBa AJIs
pactBopenus ACIIO nipu Temiiepatype B CKBa)XMHE (OIpe/e-
nsteTcs 1o 3.7.6), T/M.

PewM t kij

3.7.4.3 1lpy UUPKYIALUUK KUAKOCTH (TIPOMBIBKA XXUJKOCTBIO CKBA)XKUHBI)

yepe3 HK'T ¥ o konplieBoMy mpoCcTpanCTBY MEXAy TpybaMmu JaBjieHHe Ha 3a00¢€
CKBOXUHBI PaBHO CyMMAapHOMY JaBJICHHIO CTOJI0Q XMAKOCTU U JaBJIICHHUIO Ha
npeogoyieHue TpeHus B HKT unn B KONbLEeBOM IIPOCTPAHCTBE MEXAY IKCILIyaTa-
MUOHHOHU KoJioHHOM U HKT B 3aBUCUMOCTH OT BUIA IIPOMBIBKH ( IUPKYJISLIUH ):

P26 kij = Perkij T Prp kipy  La, (26)

283



PI1 153:24.<:74$-01

rae P..s kij — AABJICHHE Ha 3a00¢€ J-U CKBaXKWHBI 1-U ILTOLAaAU K-ro npes-
MIPUSATHS aKLIHOHEPHOI' 0 00111ecTBa, [1a;

Peryij — AaBICHHE CTOJIOA XKMAKOCTH B J-H CKBaXHHBI 1-H ILIOIAIH
k-ro mpeanpuaTHs aKIIMOHEPHOTro o01IecTBa, I1a;
Prpkij — MOTEpH JaBl€HUs HA IPEOJONEHHE TPEHHS B KOJIBLIEBOM I1PO-

CTPaHCTBE MEX Ay dKcriryaTtaumoHuon KoyioHHOHW 1 HK'T npu
LUPKYJISALMY XXUAKOCTH B J- CKBaXXHHE 1-U Itomaau k-ro
MpeanpusTUS aKLIMOHEPHOro odiecTna, 1]a.

3.7.4.4 JlaBnenue cToia0a )KUIKOCTH onpenensercs no 3.7.4.2.

3.7.4.5 Tlotepu naBieHUs Ha MPEONOJIEHWE TPEHMS B KOJIBLIEBOM IIpO-
CTPaHCTBE MEX/Y IKCIUTyaTalMOHHOM KOJIOHHOXW U HK'T npu UMpKyIsiuuu >Kuj-
KOCTH, CKOPOCTbh JBH)KEHMS KHUAKOCTH, KOOPOUIUEHT A JJIS JaMHHAPHOTO U IJIS
TypOYJIEHTHOrO peXKMMOB T€UECHUS ONPELEIAIOTCS 10 (POPMYJIaMm:

3.7.4.5.1 Ilpu npsaMor LUPKYJISILIUAN:

L (V. )

103 HKT Kij cM K Kij
Pk =107 - A 2D —d ) Pewtki [la,  (27)
B kij H ki
rJe PTp kij — TIIOTCPH NABJICHHUA Ha IIPCOAOJICHHUE TPCHHUSA B KOJIBLIEBOM

[IPOCTPAHCTBE MEXY IKCIUTyaTallUOHHOHW KOJIOHHOU H
HKT npu qupKyJIAUUYA XKXUOKOCTHU B J-i CKBaXXHUHE 1-U IJI0-
laay K-ro npearpUsaTHUs aKLIMOHEPHOTo 001ecTBa, 11a;

A — KO3(QOHUIMEHT TPEHUA NPH JBHXEHUH XHUJKOCTH I10 TPY-
0amM;
Lukrkij — AJHHA Tpy6 HKT B j-# ckBaxxuHEI i-# ruiomaau k-ro npe;i-

IPUSTHS aKLIHOHEPHOI'O OOIIECTBA, M;

Vemkkij —— CKOPOCTb IBIDKEHHA XHAKOCTH B KOJIBLIEBOM IIPOCTPAHCTBE
j-¥ CKBa)XWHBI 1-H TUIOLAAH K-To IpeAnprUsITHSI aKIIUOHEP-
HOro o0I1lecTBa, M/C;

Dg kj; — BHYTPEHHUMH JUAMETP IKCIUTYyaTallMOHHOM KOJIOHHBI |-H
CKBQXXUHBI 1-1 [JIOLUAAU K-Tro npeanpusTis akKLIMOHEPHOIO
obI1IecTBa, M;

d ki; — BHyTpeHHHH guameTp HKT B j-i ckBaXkuHE 1-U TUIOLIAIH
k-ro npenpuUATHAsS aKLIMOHEPHOI'0 O01IECTBA, M;
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Pemtkij — IWIOTHOCTb CMeCH XHUIKOCTEH PHU TEMIIEPATypE BEACHUS
npoiecca B j-il CKBaXKHHe 1-i row@any K-ro npeanpysThs
aKLIMOHEPHOro ob1ecTBa (onpenensercs 1o 3.7.6), /M.

3.7.4.5.1.1 CkopocCTh ABMKEHHS )XUIKOCTH OIpeeseTcs 1o GopMyJie

\V/ L= 9 - J , M/c, (28
M) 3600Fg  900-n[(Dy 1;)?—(dy ij)?] (%)

rae Vemkij ~— CKOPOCTb IBH)KEHHUS XHMIKOCTH B KOJIBLIEBOM IIPOCTPAHCTBE
J-¥ CKBa)XHHBI 1-¥ MIOLIAAN K-ro npeanpusaTus akiiHOHeEP-
HOro o01ecTBa, M/C;

Fiij — IUIOWAJb KOJIBLIEBOI'O IPOCTPAHCTBA HIIH TUIOLIAAb TPYOHI,
10 KOTOPOM JABHXKETCS XKKUJAKOCTh B J-M CKBaXXUHE 1-H I1J10-

2
[aau K-ro npeanpusaTHs aKlMOHEPHOro odIIecTBa, M,
3
q — T10Jiavya NpUMEHSEMOro Hacoca (arperara), M /d;

D ki; — BHYTPECHHHH NUAMETP DKCIUIYyaTAMOHHON KOJOHHBI J-1
CKBaXXHHBI 1-# TUI0Iaau K-ro npeanpusTus aKuuOHEPHOIO
ob1ecTBa, M;

dy kis — HapyxHbIi guamerp HKT B J-i1 CKBa)XHHE 1-U IUIOLIALH
k-ro mpennpusTHs aKIIMOHEPHOI'O OOIIECTBA, M.

3.7.4.5.1.2 Pacuer koa(gduumenTa A i JJaMUHApPHOIO PEXHUMa TECUECHUS

KHJIKOCTH BBIINOIHsIETCs 110 popmyaam (9) u (10).
3.7.4.5.1.3 Kpurepuii PeiiHonpaca, onpeaeaseTcs no Gopmyiie

\Y (D . -d )
cMmk kij ¥ Bkij  HKij
Re = J J , (29)
9, .
cM Kij
rme Vemkkij ~— CKOPOCTH IBMIKCHHUS )XUAKOCTH B KOJIBLIEBOM ITPOCTPAHCTBE

J-¥ CKBaXXHHBKI 1-H IUIOIIAAH K-To NpeAnpusITHI aKIIMOHEP-
HOro o01iiecTBa, M/C;

Dy kj; ~ BHYTPEHHHH JUaMETP SKCILIyaTallMOHHON KOJIOHHBI |-i
CKBaXXMHBI 1-H IUIoagy K-ro npeanpusTus akiuOHEpHOro

o0lIeCTBAa, M;

dy ki — HapyxHbi# guameTp HKT B j-1 CKBaXkuHE 1-1 IUIOIIAAH
K-ro npeanpusTHs aKIIMOHEPHOro OOIIIECTBA, M;
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— KUHEMAaTHU4eCKasl BI3KOCTh XXUJAKOCTH, IPUMEHSIEMOM AJis

npoBeAeHus: ogHoi onepaunu OI13 j-i cKBaXKUHBI 1-H
IUIONAM K-ro npeAnpuaTis akUMOHEPHOT0 0011IecTBa NpU
TeMIiepaType HUPKYIALUH KUAKOCTH B CKBaXKUHE, M~/C.

Ecnu Re < 2320, to pexum namuHapHbld, ecnu Re > 2800 — typOynenT-

3.7.4.5.2 Ilpn 06paTHON LUUPKYJIALIMHA;

Prp kij

Lyer ki

Ve uxr ki)

dg ki

Pu t kij

3 LHI{T Kij '(VCM HKT.K]] )2
Prokij =107 - A 5d Putkij> 11a, (30)
B ki

MOTepH AaBieHus Ha npeojosicHue Tpenuss HKT npu nup-
KYJISILMH )KUAKOCTH B |-H CKBa)XKHUHE 1-U Iomaau k-ro
NpeAnpUATH aKIUHOHEPHOI'0 0011ecTBa, I1a;

KO3(OUUMEHT TPEHUS IIPU ABHXKEHUH XKUIKOCTH MO TPY-
0aMm;

mvHa Tpyd HKT B j-# ckBaXkuHe 1-# ruiomanu K-ro npe-
MPUATHS aKITHOHEPHOIro 00IIIeCTBa, M;

CKOPOCThH ABHXKEeHUS KUAKOCTU B HK'T j-H cCKBaXXMHBI 1-H
[UIOLIAAH K-ro npeAnpusaTyUs akiiMOHEPHOro 001IecTBa, M/C;

BHyTpeHHUM auametrp HKT B j-H ckBaxkuHe 1-H nomanu
K-ro npeanpusaTUs akLMOHEPHOI0 001LECTBA, M;

IUIOTHOCTH XXUIKOCTH IIPHU TEMIIEpAType BeJeHHUs IIporecca
B J-¥ CKBa)XMHE Ha 1-d IUIOIUAAU K-ro npeanpusTUs ak-

3
[IMOHEePHOTI O 0011IeCTBa, T/M".

3.7.4.5.2.1 CxopocTh ABMXKEHHUS XKUIAKOCTH OIIpeaessieTcs 1o Gopmye

Vem it K1]

K HKT Kij

V o —= q — q . / o 31
ew it kil = 3600 F e g 900m(dg 2]’ O OV

— cKopocTh aBrxeHus KUuaKoctd B HKT j-i1 ckBaxkuHe 1-1

rroniany k-ro npeanpusiTUs akiMOHEPHOro obIiecTsa, M/c;

— mnomans HK'T, o KoTopbIM ABUXETCS XXHUAKOCTD B J-H

CKBAaXKHHE 1-¥ IIomaay K-ro npearnpusTis aKkijdOHEepHOro

2
oOIecTBa, M*;
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q — [ojaya MpUMeHsIeMOro Hacoca (arperara), M /u;

dg ki — BHyTpeHHud apuametp HKT B j-i ckBaXkuHE 1-M IUIOIIAIH
k-ro npeanpusaTisa aKIMOHEPHOTo 00LIECTBA, M.

3.7.4.5.2.2 Pacuer ko3ddunuedra A BBINOJIHAETCS 1o dopmyiaaM (9) u

(10).

3.7.4.5.2.3 Kputepuii PeitHonpaca, onpenensaercs 1o GopMyJie

Re — VCM HKT KiJ .dB kij_ (32)
S ’
cM Kij

— CKOpOCTh JABHKeHHUS )UAKOCTH B HK'T j-i1 CKBaXXUHBI 1-1
TIOIAAH K-To npeanpHuaTHs aKLIMOHEPHOro 001IECTBA,
M/C;

FAC Vo bk ki

ds ki; — BHyTpeHHuU quameTp HKT B j-i1 ckBaxuHe 1-U TU1011a M
K-ro npeanpuaTHs aKIIMOHEPHOI0 00LIECTBA, M;

Vemkij — — KMHEMaTH4ecKas BA3KOCTB XHUIKOCTH, IPUMEHICMOM I
nposejeHus ogHori OII3 j-# CKBaXXHHBI 1-U IJIOLWAAH K-T0
NPEANPUATHS aKIIMOHEPHOT0 OOLIECTBA ITPU TEMIIEPATYPE
LUAPKYJISALHY )XHUIKOCTH B - CKBAXHHE, M-/c.

Ecnu Re < 2320, To pexxuMm namMuHapHbId, eciid Re > 2800 — TypOyneHT-

HBIN.
3.7.4.6 JIluHamMuyeckas BSI3KOCTb CMECH XUJKOCTEH onpenensercs B J1abo-

PaTOPHBIX YCIOBUSX WIIM BBIYHUCISETCS IO (POPMYIIE

— 1 -
Mew kij = , g, (33)
{ by
2.
L
g=1 7
rae Memkij —— AWHAMHYeCKas BA3KOCTb CMECH XUOKOCTEH, IPUMEHSIEMOU

1151 ipoBeieHus ogHoy onepauuu OI13 j-i CKBaXXUHBI 1-i
10X K-ro npeanpUsaTUs IPpU TEMIIEPATYPE LIUPKYIIA-
[UM )KUJIKOCTH B ]-H CKBaXKuHe, 1la‘c;

be — MAacCcOoBas KOHLUEHTpaLUsa Q- )XUIKOCTH B CMECH, J10JI;
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Lo — OUHAMHUYECKas BA3KOCTH (O-U XUJKOCTH B CMECH, IIpUMe-
HEMOM IJ1s 1IpoBeaeHus oaHo onepauuu OI13 j-i ckBa-
JKMHBI 1-U TUTo1aau K-ro npeanpusiTus akiiMOHEPHOTro 00-
L[ECTBA [IPX TEMIIEPATYPE UUPKYJISALHM XUIAKOCTH B j-H
CKBaXkuHe, ll1a'c;

14 — KOJHYECTBO (-X >XKUAKOCTEH B CMECH.

3.7.5 Kunematrudeckass BSI3KOCTb CMECH ompenelisiercss B J1abopaTOpHBIX
YCIIOBUSIX WX BBIYHCIISIETCS 110 (hOpMYJIe

— 1 2
Vem ki = g b , M /03 (34)
S P
L
¢p=1 ¢
rne by, — MaccoBasl KOHLEHTpaUHUs Q- )XUIKOCTU B CMECH, JIOJIS;
Vg — KMHEMaTH4ecKas BA3KOCTh (-U KUAKOCTH IIPU TEMIIEPATY-

pe UUPKYJISIIMH XUAKOCTH B J-M CKBOXXHUHE 1-H IIOINaan
2
k-ro npeanpusaTHs aKIIMOHEPHOT'O 001IeCTBa, M /C;

{ — KOJIMYECTBO (-X XKHUIAKOCTEH B CMECH.

3.7.6 IInOTHOCTE CMeCH XHUAKOCTEH IIPpH TemIeparype t ompelelsieTcs B
JIA0OPaTOPHBIX YCIOBUAX MIIM BEIYHCAETCS IO (hOpMYyIIe

_ ] 3
pCMt_' ’ T/M ’ (35)
¢ by
2
P
g=1 7
Wi(s Dem t — IUIOTHOCTBH CMECH YKUAKOCTEeH npu temieparype t °C, /M :

b(p — MAaccoBag KOHLEHTpaLUs ¢-1 XXUIKOCTU B CMECH, 0JIs;
Po — IIOTHOCTH Q-# *KHUJKOCTH NpH TeMmepatype t °C, /M ;
14 — KOJIMYECTBO (-X XUJIKOCTEH B CMECH.

3.7.7 Tlepecuer OOBEMHBIX KOHLIEHTpPALMii B MacCOBbIE KOHLEHTpPaILMH
KAIKOCTEN B CMECH BBIIIOJIHAETCS MO (POPMYJIE
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Olp P
_ o Pe
b, = ; ,  JOJIS, (36)
2.0o P
p=1
rae b — MaccoBas KOHLUEHTpalUUd Q- XUIKOCTH B CMECH, IIPUME-

HsieMont 1t OI13 J-H CKBaXXUHBI 1-H ILIOIIAAU K-ro mnpen-
[IPUSITHSA aKIIMOHEPHOI'O 00IIECTBa, 0JI;

v — 00BbeMHas KOHIEHTpalMs O-1 XXUIKOCTH B CMECH, IIpUMe-
HsieMoi it OI13 J-¥ CKBaXXWHBI 1-U IUIOIAAU K-ro 1pes-
NPUSITHA aKIIUOHEPHOro 001IecTBa, J0JIs;

Po — IUTOTHOCTH Q- XHIKOCTH IpH TemnepaType t °C, T/M;
14 — KOJIMYECTBO Q-X XXHIKOCTEH B CMECH.

3.7.8 Bsa3kocTh cMecH XHMAKOCTEH mpH Temieparype t "C ompeneiseTcs B

1a00PaTOPHBIX YCIIOBHSX.
B cnyvasx, korma ogHa M Ta XK€ XHMIAKOCTb HCIIONB3YETCS JIS BEACHMUS

[Ipolecca NpU pasjiMyHbBIX TeMIlepaTypax, ¢ LEeJbI0 COKpalleHUs J1abopaTOpPHbBIX

HCCJIEJITOBAHUHN MOXXHO BBIYUCIIUTE €€ BA3KOCTH 10 CIEAYIOLEMY AITOPUTMY.
3.7.8.1 B maboparopun omnpenensercs AWHAMHYECKas BSA3KOCTh CMECH

XUIKOCTEH ey | U ey 2 TIPH TEMIIEpATYPE COOTBETCTBEHHO T U T, Ipu yCi1oBUH
T:<(t+273)< Ts;.

3.7.8.2 PacdeTr BS3KOCTH CMECH XHIKOCTEH BBIIIOJIHACTCS IO QOpMYJIe
Banrerepa:

B L (ttey (+0,8)=atb L (1+273), (37)
rIe Uyt — JHHAMHYECKas BA3KOCTh CMECH JKHIKOCTEH IpH TeMIIEpaTy-
pe t°C, Ia-c;
aub — KO3(QGOUIUEHTH YpaBHEHUS;
t — TeMIIepaTypa, Ipu KOTOpOH HE0OXO0JMMO BEIYUCIUTD BS3-
KOCTB, C.

JIst KaXK1oM CMeCH XUJKOCTEN BBIYMUCIISIOTCS CBOHM KO(P(MHUIHEHTHI ypaB-
HeHUsI BaybTepa, UCIIOb3Ys pe3ybTaThl JabOpaTOPHBIX aHAIM30B:

b = £t (Hon1+0,8)-Lg-Lg(pew 2+0,8) (38)
B Eng —ngz ’
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a=EgEg(MCM 1+038) o bEg(Tl)a (39)
re Wey | — JAUHaAMHYECKas BSIBKOCTb CMECH XXHAKOCTEH IIpU TeMIeparype
T,, I'a-c;
Uey 2  — JAWHAMHYECKas BA3KOCTH CMECH XHUAKOCTEH IIpH TeMIepaTy-
pel,, Ila-c;
Tyul, - temnepaTypsl, IIpHU KOTOPHIX IPOBOAUIIOCH OIpeeIIeHHE BSI3-

KOCTH CMECH XXUIKOCTEH.

3.7.8.3 BenuynHa KMHEMATHYECKOHN BSI3KOCTH CMECH XUIKOCTCH BBIYHC-
JISIETCS 110 POpMYyJIe

=Lt 073 M, (40)

U —
MU Pemt

e Ven ¢ — KHHEMATHUECKas BSI3KOCTb LUPKYIUPYIOIIENH CMECH SXUIKO-
L 2
creit mpu Temreparype t °C, Mm“/c;

Ueyt — AMHAMHYECKas BA3KOCTh HUPKYIUPYIOMEH CMECH KUIKOCTEH
npu Temneparype t °C, ITa-c;

Demt — TUIOTHOCTH CMECH XKMIKOCTEH IPH TeMIlepartype t °C, /™.

[IppMeHsIs BBIYUCICHHBIE MHIUBUAYAJbHbBIE HOPMBI MCIIOJNL30BAHUS U UH-
IUBUAYaJIbHbIE HOPMBI PACX0O0B, BEIYHUCISIOTCS HOPMATHUBHbBIE [TOKA3ATEIIH.

3.8 HopmMma ucrnons3oBanus noirotroBieHHoW HehTtH Ha OII3 ckBaxuH 1o
IUIOLIANM — CPEeJHEB3BEUICHHOE 3HAYEHUE KONUYECTBA MOATOTOBIEHHON HedTU
ISl ipoBeaeHus oaHoM onepauuu OII3 Ha 1-# muiomwany k-ro npeanpusitis  ax-
[IUOHEPHOT'O ODILIECTBA ONpPEAEIACTCS 110 (hOopMyJIe

I
2. Hyij 2y
-
H,:; = J - , T/CKB.-OIIED., (41)
.Z Zij
=1
rae H,; — HOpMa HCIOJIb30BaHUs NMOArOTOBIEHHON HEPTHU Ha OII3 ckBa-

XHH IO TUTOLIAAH, T/CKB.-OMEP.;

Hyj — WHOMBHMAyalbHAas HOPMa UCTIOIb30BaHMs ITOArOTOBICHHON
He(QTH Ha mpoBeleHue ogHou onepauuu 1o OI'l3 oxHoit j-#
CKBAXXHHBI 1-d IUJIOIAAY K-I0 NpearpusTUs aKIIHOHEPHOTO
o01ecTBa, T/CKB.-0Tep. ;
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— KOJIMYECTBO CKBaXXHUHO-OIIEpALH 3a IO Ha |-¥ CKBa)XKUHE i-ii

Zii
IUIoWaau K-ro npeAnpusaTHs aKIMOHEPHOTO O0lLecTBa (Kaxaas
oIrepauys Ha OJHOHN BO BpeMS OJHOI'O PEMOHTA YUUTHIBAETCS
KaK OJlHa CKBaXKMHO-ONEpaLUs), CKB.-OI1eP./TO;

m = — KOJIMYECTBO J-X CKBaXXWH Ha 1-¥ miowmaau k-ro npempusaTus

aKIIMOHEPHOT'O ODIIIEeCTBA.

3.9 Hopma ucnosis3oBanus noAroroBieHHoH HedTy Ha OII3 cxkBaxuH 1o
NPEAnpUSTHIO — CPEIHEB3BEIIEHHOEe 3HAYEHUE KOJHWYECTBA IIOATOTOBJIEHHOM

He(TH Ui npoBefeHus ofHol onepauun OII3 k-ro npeanpusaTusa akImOHEPHOTro
oO1iecTBa onpeaesseTcs no GopMyJe

n
2 Hyi -z
H, == - , T/CKB.-OI€Ep., (42)
_Z ZKi
1=]
rae H, — HOpMa HCII0JIb30BAaHHS ITOATrOTOBAEHHON HedpTH Ha OII3 ckBa-

XUH 10 NIPEANPHUATHIO, T/CKB.-01I€p. ;

H,; - HOpMa HCIOIB30BaHuUs NOAroToBIeHHON HeQTH Ha OII3 ckBa-
)KHMH 10 TIOINaaH, T/CKB.-0Mep.;

— KOJIMYECTBO CKBaXXHHO-OIIepaIuii 3a roJi, IpOBOAHUMBIX Ha 1-i
IJIOMIASIN K-TO NpeanpuaATHsT aKLUOHEPHOT0 OOIIECTRBA;

n — KOJIMYECTBO 1-X IUIOaJel K-ro mpeAnpusTis akKiiuoHepHOIro
o0111ecTBa.

3.10 HopmMma ucrionb30BaHus MOAr0TOBIEHHON HepTH Ha OII3 ckBaXkuH 1o
AKIIMOHEPHOMY OOIIECTBY — CPEJHEB3BELIEHHOE 3HAUYECHUE KOJUYECTBA IIOJTO-

TOBJIEHHOW HE(MTH IS NpoBeJieHus ogHoi onepauuu O3 akumoHepHoro obie-
CTBa OMPEIACIAECTCS IO POPMYJIE

C
2. Hy -z
H= kzle , T/CKB.-OIIED., (43)
Z L
k=]
re H — HOpPMa MCIOJB30BaHUS NOAroTOBICHHON HePTU Ha OII3 ckBa-

KHH IO aKIJHOHEPHOMY OOIIECTBY, T/CKB.-ONIEP.;
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H, — HOpMa HCHOJB30BaHUs NMOArOTOBIeHHOH Hed T HA OIT3 ckBa-
>KUH T10 NPEeANpHUATHIO, T/CKB.-01ep.;

Zi ~ — KOJIHYECTBO CKBa)XHHO-OIEpalLIMH 3a r'ofl, [IPOBOAUMEIX B k-M
NpeaNpUsITUH aKITMOHEPHOTO OOILIECTBA;

e — KOJHMYECTBO K-X NpEeAnpUsiTUA aKIIMOHEPHOTO 00IIIeCTBA.

3.11 Hopma pacxona noarotoBieHHoOW HedTH (noTeps) Ha OI13 ckBaxuH
10 IUIOWIaMA — CpeIHEB3BEUIEHHOE 3HAYEHUE KOJIMYECTBA MOATOTOBIEHHON Hed-
TH, KOTOpOE TepSEeTCs NMpU npoBeAaecHUU onHou onepauun O3 i-i momanu k-ro
NPEANPUATHS aKIIUOHEPHOr0 001IeCTBa, ONpenensaeTes no hbopmyJie

m
2. Hop i Zii
=1

Hp i = — , T/CKB.-omep., (44)
; ZKij
1=l

rae Hpyi — HOpPMa pacxoza NOATOTOBIEHHOH HedTu (noreps) Ha OI13
CKBaXXUH I10 TTOIAAH, T/CKB.-OIEDP.;

— WHAVBUAYyaJIbHAs HOpMa pacxojia OAroTOBIEHHOH HedTH (ITo-
TEPb) Ha poBeAeHue onuou ornepauuu o OI13 j-it ckBaKUHEI
1-# IIoIaau k-ro npeanpusAaTHs aKklMOHEPHOro 00IEeCTBa,
T/CKB.-OIIED. ;

— KOJIMYECTBO CKBAXXUHO-OIEpALUi 3a o/, IPOBOJMUMBIX HA j-H
CKBa)XMHE 1-i IUI0MaaU K-ro nNpelnpUsaTUs aKlIMOHEPHOTO 00-
lecTBa (Kaxkas onepanys Ha OJIHOW CKBaXWHE BO BpeMs OJI-
HOTO PEMOHTA YUYUTBIBAETCS KaK OJIHA CKBaXXUHO-OIIEpaIus ),

CKB.-OIIEP./TON;

Zkii

m  — KOJIMYECTBO ]-X CKBXMH Ha 1-{ INUIOILAAM K-TO Npe qIpHUsITUS
aKIHOHEPHOT0 O0LIECTBA.

3.12 HopmMma pacxona noaroroBineHHoi HedTn (notepr) Ha OIT3 ckBaxun
[0 MPENIPHUATHIO — CPeJHEB3BEIICHHOE 3HAUEHUE KOJIMYECTBA ITOArOTOBIEHHOM

He(TH, KOTOpOe TepsAETC NpU NpoBeAeHUH oaHOoH onepauuu OII3 k-ro npenmnpu-
SITUSL aKLIUOHEPHOT0 O0LLIECTBA B pe3yNbTaTe (GPUILTPALMU B IJIACT, ONpeAeasIeTCs

o GopmyJie
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n
) Hp ki ki
Ho\ = 1=1 - -, T/CKB.-OIEP., (45)
____zl Zk;
rne  H,y — HOpMa pacxoja MOAroTOBJIEHHON HeTH (r1oTepb) Ha OIT3 ckBa-

XXUH TI0 IIpeANPUATHIO, T/CKB.-0mep.;

Hp; — HOpMa pacxoza noAroToBneHHon HedTH (nmoteps) Ha OI13 ckBa-
XUH 110 MIOLIAAH, T/CKB.-O1ep. ;

Zi;  — KOJMYECTBO CKBaXXHHO-OIEPAIUH 32 roJl, IPOBOAUMBIX Ha i-i
romany k-ro npeAnpusThs aKIIHOHEPHOI0 00IECTBA;

N — KOJMYECTBO 1-X IUIOWAAeH K-ro npeanpusTusi aKIIMOHEPHOTO
o0111ecTBA.

3.13 Hopma pacxopa noarotosienHoi HedTu (roteps) Ha OII3 ckBaxun
AKIIMOHEPHOTO OOIECTBA — CpeAHEB3BEIICHHOE 3HAYEHUE KOJMUUYECTBA ITOArOTOB-
JIEHHOW He(TH, KOTOpOoe TepseTcs Npu npoBeaeHUu omHou omepaumu OII3 ak-
[IUOHEPHOro OOIleCTBa B pe3yabTare (QHILTpaUUM B IUIACT, OINMPEAENISETCS II0

dopmyiie

c
Z Hp k "%k
k=1
H, = - , T/CKB.-OIIEP., (46)
2.7
k=1
rne  H, — HOpMa pacxoja HOAroTOBIEHHOH HedpTH (noteps) Ha OI13

CKBaXXMH N0 aKIIMOHEPHOMY OOILECTBY, T/CKB.-ONEP.;

Hpx — HOpMa pacxo/ia MOATOTOBJICHHOH HedTH (moteps) Ha OI13
CKBa)XUH M0 TIPEANPHUATHIO, T/CKB.-ONEP.;

7, — KOJIMYECTBO CKBOXXHHO-OITEPAIIUH 32 I'OJl, TPOBOJUMEIX B k-M
MPENPUATHA aKIIMOHEPHOT'O OOLIECTBA;

e — KOJIMYECTBO K-X MPEeANpUATHN aKIIMOHEPHOro O0IeCTRa.

3.14 TloTtpebHOCTP B MOATrOTOBJIEHHOH HEPTHU Ha npoBeaenue OII3 j-i
CKBXXHHBI 1-H myowmaau k-ro npeanpusTHs aKIIHOHEPHOro OOLIECTBA Ha o OIl-

pelnenseTcs rno popmyse
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Qui;= Hyij * zxij, 1/TOR, (47)

rne  Hy; — WHIMBHAYallbHas HOpMa MCIONB30BaHUS ITOATOTOBIEHHOM Hed-
TU Ha poBesieHre ogHou onepanuu rno OII3 oxHoii j-# ckBaXku-
HBI 1-i IUIOLIAAY K-TO NpeAnpHUsSTUS aKIITHOHEPHOI'O O0IIECTBa,
T/CKB.-0OTIEP.;

Zgij — KOJIMYECTBO CKBaXXHHO-ONEpalvi 3a roji, NpOBOAUMEBIX HA j-H
CKB)XXMHE 1-# TUIOIIAAM K-ro mpeanpusaTis akiiMOHEPHOIo 00-
[ecTBa (KaXxxzas ornepanys Ha OOHON CKBaXXKMHE BO BPEMS OJ(HO-
ro pEMOHTA YYMTHIBAETCS KaK OHA CKBAXUHO-OTIEpaIius),
CKB.-0TIeP./TOL.

3.15 TloTtpebGHOCTL B mojarotronieHHor HedTH Ha nposegenue OI13 ckpa-
KUH Ha 1-# TUIomaay k-ro npeanpusTis akLMOHEPHOro oblecTBa Ha rojl oIpe-
nienseTcs 1o popMyne

Qi = Hyi - 7y, 1/TOg, (48)

rae  Hy; — HOpMa UCNOJIb30BaHMA NOArOTOBIEHHOH HedTn Ha OI13 ckBa-
XMH 110 1-¥ IJIOLIAaaH, T/CKB.-OMNEP.;

7 i — KOJHMYECTBO CKBAXXUHO-OIIEPALMM 3a MO, IPOBOAUMBIX Ha i-H
[UIOIAAH K-To NIpeANPHUITUS aKIIHOHEPHOTrO O0ILECTBA.

3.16 IlorpebHocTh B moArotoBiieHHON He(®TH Ha npoBegeHue OIT3 ckBa-
XHH B K-M TIpeANpHATHM aKIMOHEPHOro OOLIECTBa HA I'OJl ONpenesseTcs II0

dbopmyiie
Qx=Hxk -z, T/rog, (49)

rne  H, — HOpMa HCNOIb30BaHHA ITOAroToBIeHHON HEQTH Ha OI13 ckBa-
)KHH 110 K-My npeinpUsaTuio, T/CKB.-0nep.;

Zic — KOJUYECTBO CKBAXXHHO-OIIEPALIUH 3a 'O, [IPOBOAUMBIX B K-M
MpEeANpUATAN aKIHOHEPHOTO 00IIEeCTRA.

3.17 IlotpebHocTh B moarotroBjieHHON HedTH Ha npoBemenue OI13 cxBa-
)KUH B aKITUOHEPHOM OOIIIECTBE HA I'OJI ONpEALIAeTCs 110 (hopMye

Q=H:'z Tt/rox, (50)

rae H — nHopma ucnonb3oBaHus noArotoBiieHHoN HedgTu Ha OIT3 ckba-
)KUH 110 aKLIUOHEPHOMY OOILIECTBY, T/CKB.-OIIED.;
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Z  — KOJIMYECTBO CKBAXUHO-OIEPAUH 32 IO, IPOBOAUMBIX B aKIIHO-
HEPHOM OOILIECTBE.

3.18 Pacxon moAroTtoBiIeHHON HEPTU (MOTEpH) 3a rof Ha npoBegenne OIT3
J-¥i CKBOXXHUHBI 1- ITOMIAAU K-M NpeanpusTHUs akKIMOHEPHOro o0IecTBa — Macca
II0TepPh MOATrOTOBJIIEHHOH HEPTH npU npoBeneHuu onepauuit OII3 k-ro npeanpu-
SITUSL aKIIMOHEPHOT' 0 001eCTBa onpeAenseTcs 1o hopMmyre

Qp ki =Hp «ij " Zkij »  1/TOA, (51)

rme  H,y; — WHAUBHAyallbHas HOpMa pacxojia IOATOTOBIECHHON HEDTH (I10-
TEpH) Ha NpoBeacHUe ogHoM onepauui 1o O3 oxguoii j-ii
CKBaXXHHEI 1-¥ IUIOWAIH K-ro npearpusaTHs aKIIMOHEPHOTO 00-
[€CTBA, T/CKB.-OIED.;

Zi; — KOJIHMYECTBO CKBXXHHO-OIIEpALIMi 3a I'ol, IPOBOAUMBIX Ha J-U
CKBXXHMHE 1-H IUTOIIANM K-ro MpeAnpUsITUS aKIIMOHEPHOTQ 00-
ecTBra (Kaxaas orepanus Ha OOJHOH CKBaXXUHE BO BpeMs OJHO-
rO PEMOHTA YUUTHIBACTCA KAK O(HA CKBAXUHO-OIEpaLUs),
CKB.-0OMep./Toj.

3.19 Pacxon noarorosjieHHON HePTHU (MOTEpH) 3a rof Ha nposeaeHue OI13
CKBa)XHUH Ha - IOy K-ro nupeanpusTus aKIHOHEPHOro odlecTBa — Macca
[IOTEPh IOATOTOBICHHON HEPTHU NpU npoBedeHun onepauui OII3 Ha 1-#1 noma-
o k-ro nmpeanpuATHS aKIIMOHEPHOTO 001ecTBa onpeensercs no GopMmye

Qp Ki =Hp ki | Zkj » T/FOH: (5 2)

rne  H,,; — HOpMa pacxosia NOAroTOBICHHOH HedTH (moTeps) Ha OI13
CKBa)XHUH I10 1-M Molaau k-ro npearnpusTUs aKLHOHEPHOTO
oO1u1ecTBa, T/CKB.-OMEP. ;

— KOJIMYECTBO CKBAXUHO-OIMEpPALMH 34 o, IPOBOAUMBIX Ha 1-i
MIOWIAAN K-ro NMpearpusaTus aKIHOHEPHOTrO OOLIECTRa,
CKB.-OIIEP./TOA.

Zk;

3.20 Pacxon noxgrorosiieHHoOM HedTH (TOTEPH) 3a roj Ha nposeaeHue OI13
CKBaXXHH B k-M IpenrnpusaTHyd aKIMOHEPHOI'O odljecTBa — Macca IOTepPh MOJITro-
TOBJIEHHON nHedTH npu mnpopefenun onepauui OIl3 k-ro npeprpustus axiyo-
HEPHOI0 00LIECTBA ONpPEIENIETCS 110 (hopMyIIe

Qpk=Hpx" z, Tt/rox, (53)
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roe  Hy, — HOpMa pacxojia IOAroTOBNEHHOH HedTH (roTeps) Ha OIT3 ckpa-
XHH 110 K-My NpeanpUsaTUIO aKLIMOHEPHOT'O OOILECTBA,
T/CKB.~OTIED.;
7, ~ — KOJMYECTBO CKBOXXMHO-OIIEPAlUH 3a IOJI, TPOBOAUMBIX B K-M

NPEeATPUATAN aKLIUOHEPHOTO ODIIECTBA, CKB.-ONEP./TO/I.

3.21 Pacxon noarotosiieHHOM HedTH (notepu) Ha npoBeaeuune OIT3 ckaa-
)XUH B aKIIHOHEPHOM OOILECTBE — Macca IoTeph NOATOTOBAEHHOH HE(TH 3a IO
npu npoBeneHuu ornepanui OI3 ckBaxMH aKLMOHEPHOTO OOMIECTBA OIPEIEIIS -

eTcs 1o GopmMmyJie

Qp =H," z, T/TON, (54)

rie  H, — HOpMa pacxona [IOArOTOBIEHHON He(PTH (oTeps) Ha OI13 ckBa-
)XKMH T10 aKIIMOHEPHOMY O011IECTBY, T/CKB.-OMEDP.;

Z  — KOJIMYECTBO CKBAXWHO-OIEPALVH 34 Iof, IPOBOJUMBIX B aKITHO-
HEPHOM O0IIECTBE, CKB.-ONEP./TOL.

3.22 HopmaTtuB pacxoja nmoarotoiaeHHoN HedTu (moteps) Ha OII3 ckBa-
)KUH K-ro npennpusaTus akLHOHEepHOro o0IIeCTBa — OTHOUIEHHE MAacChl IOATO-
TOBJIEHHOH HedTH, TepseMoit 3a rox npu OII3 ckBaxuH B k-mM npenrnpusathy, K
Macce rojioBou 100bIYM HEPTH K-M NpeANIpUSTUEM, BBIpaXeHHoe B %, onpenens-

€TCS 10 (hOpMYyJIie

Qp.k

Npi = 5,100, %, (55)

rae N,k — HOPMATHB pacxoja NOAroTOBIEHHOH HePTH (moTeps) Ha OIT3
CKBaXWH K-ro pearnpusaTis akliMOHepHOro odiecTsa, %;

Q,x — pacxon MOATOTOBIeHHON HEMTHU (oTepHr) Ha nipoBeneHue OI13
CKBaXXHH B k-M ITpe AIpUATHUH aKIIMOHEPHOTO O0IIeCcTBa 32 I'oj,

T/TOJ;

G, — roposas J0Ob4a HeMTH k-M NpeAnprsTHEM aKIIMOHEPHOTO 00-
ILIECTBA, T/TOJ.

3.23 HopmatuB pacxojma noArotToBieHHONH HedTH (roTeps) Ha OII3 ckBa-
XUH aXUHOHEPHOro OO0LIECTBA — OTHOIIIEHME MACCHI IIOIrOTOBIEHHON HedTH, Te-
pseMoii 3a rog npu OII3 ckBakuH B aKIIMOHEPHOM OOUIECTBE, K Macce I'oJOBOH
noOBIYY HEeDTHU aKIUOHEPHBIM OOIECTBOM, BBIPAaXEHHOE B %, ONpeaeseTcs Io

bopmye
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TemniepaTypHble NONPaBKU MJIOTHOCTH HE(TH

IIpuiaoxkenue A
(CripaBOYHOE)

PJ1 153-24¢:74.-01

Tadbnuua — TemMnepaTypHbIe ITOIPABKU IJIOTHOCTU HEMTU NTPH U3MEHEHUH TEMIIE-

patrypsl Ha 1°C

bcnm

303

pLY, /e’ a I 0; /M a
0,6900-0,6999 |  0,000910 0,8500-0,8599 0,000699
0,7000-0,7099 |  0,000897 0,8600-0,8699 0,000686
0,7100-0,7199 0,000884 0,8700-0,8799 ~0,000673
10,7200-0,7299 0,000870 0,8800-0,8899 0,000660 |
10,7300-0,7399 0,000857 0,8900-0,8999 0,000647

~0,7400-0,7499 - 0,000844 | 0,9000-0,9099 0,000633
0,7500-0,7599 ~0,000831 lL 0,9100-0,9199 10,000620
10,7600-0,7699 0,000818 0,9200-0,9299 0,000607
0,7700-0,7799 0,000805 0,9300-0,9399 0,000594
0,7800-0,7899 0,000792 0,9400-0,9499 0,000581
0,7900-0,7999 0,000778 | 0,9500-0,9599 0,000567
0,8000-0,8099 10,000765 | 0,9600-0,9699 ~0,000554

 0,8100-0,8199 0,000752 0,9700-0,9799 0,000541
0,8200-0,8299 0,000738 70,9800-0,9899 | 0,000528
0,8300-0,8399 0,000725 0,9900-1,0000 | 0,000515
0,8400-0,8499 0,000712 | o

o
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KnroueBble cloBa: HOpMa, HOpPMaTuB, OOpabOTKa NpuU3abONMHON 30HBI
CKBa)XMH, CKBa)KMHA, TIOATOTOBIEHHAS HE(DTh, TOTPEOHOCTH HEPTH.
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