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CornacoBaHbl YTBepKIeHbl
JocroprexHanzopoMm Poccum NMEPBLIM 3aMeCcTUTeNIeM MUHMCTPA
ITucemoMm Ne 10-03/284 TOTIJIMBA M SHEPreTUKH
ot 30.05.97 Poccunckoit Menepanuu 16.06.97

Beenenw B neiicreue ¢ 01.01.98

METOTUYECKUE YKAZAHWS

[10 OIIPEAEJNEHUIO TEXHOJOTMYECKHUX IIOTEPb HEDTH
HA IPEAIIPUATHAX HEPTAHBIX KOMIIAHAN
POCCUUCKOU ®EAEPALINUA*

P 153-39-019-97

B Mertonuueckmnx ykazaHUsIX TpUBELEeHbl UICTOUHMKU TEXHOJOTMYECKUX
rorepb HedTH NpH cOope MPOAYKLIMK CKBAKWH, IIOATOTOBKE, TPAHCITIOPTHPOBKE
M XpaHEeHUW HedTH Ha TIPOMBbIC/IAX, a TAKXKE KJIAaCCUPUKALIUS TTOTEPb.

JlaHHbIE O BeJIWYUHE IOTEPb HEPTHU, TIOJYUYECHHbIE B PE3YIHLTATE IIPU-
MEHEHHMSI PEKOMEHAYEMbIX METOMLOB, SIBJISIOTCSI UCXOAHBIMHU 1JISI HOP-
MUPOBAHUSA TEXHOJIOTMYECKUX TMOTEPb. MeToabl onpeneacHus norephb
HedTU NPUMEHUMBI KaK B Ipouecce coopa, roAroToBKU, TPaHCIIOPTUPO-
BKM U XpaHeHMs HedTH Ha NpoOMbICIax, TaK M TIpHU TPAHCIIOPTUPOBKE HE-
(T MO MarucTpajbHbiM HePTEIPOBOLAM, A TaKX€E€ MOTYT ObITb UC-
MOJb30BaHbl Ha NPeANpUsTUSIX, 3aHUMAIOLLIMXCS 11epepadoTKO HedTH,
XpaHEHUEM, TPAHCITIOPTUPOBKOMN M pacripeaeicHUEM HEPTENPOAYKTOB.

1. OBHIHE IT1OJIOKEHNA

1.1. I1loa TexHOJOrMYECKMMHU ITOTEPSIMHU TTOHUMAIOTCS] O€3BO3BPATHBIC
NnoTepy HePTU (YMEHDbLICHUE €€ MACChI), ABJSIOIIKECS CIECACTBUEM UC-
XOJIHbIX €€ (PU3NKO-XUMHNUYECKMX CBOMCTB, BO3IECUCTBHUS METEOPOIOrNYE-
CKMX (PAKTOPOB M CTEIIEHU COBEPILLUEHCTBA UCIOJIb3YEMbIX TEXHOJIOTNYEC-

* Paspabdoruuku: A.l. Iymepos, P.C. Iymepon, N.C. bpouuureitn, M.MP. KopaieHKoO,
b.M. Ipowes (MHCTUTYT npobGeM TPAaHCTIOPTA SHEPropecypcos, T. Yda).

i -
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226 ChOPHHUK JOKYMEHTOB

KUX MPOLIECCOB, TEXHUYECKUX CPEACTB U HE(PTecOeperatoliux MEPOIPUSI-
THUH TIpU cOope, NMOArOTOBKE, TPAHCITOPTUPOBKU U XpaHEHUU HEDTH.

1.2. TexHosornyeckure nmorepu HedpTU HOPMUPYIOTCS TIO YTBEPKIACHHOM
B YCTAHOBJIECHHOM TIOPSIIKE METOINKE.

1.3. HopMaTuBHBIE TEXHOJIOTUYECKHUE MTOTEPU HEPTH UCITONb3YIOTCS B
pacuyeTax BaJIOBOM N0ObIYM HEPTU, a TAKXKE NPU YCTAHOBJICHUAU TUIATEXKEH
3a T10JIb30BAHHWE HEAPaAMMU.

I.4. MaKkTHYECKHUE TEXHOIOTUYECKHUE NoTepU HedTH (peasibHbie TOTEPU
B JTAHHBI MOMEHT BPEMEHU ) OMPEIEIIAIOTCS IO UICTOYHUKAM T1OTEPh HE-
(bTH Ha He(DTETTPOMBICIOBBIX OObEKTaX B IpoLeccax 100bYH, cOopa, Noj-
rOTOBKY, TPAHCIIOPTUPOBKU U XPAHEHHUS! HEPTU IIPU YCIOBUIX CO-
OMIOAECHMS TEXHOJIOTHYECKUX PETrJIAMEHTOB, IMPABWI MU UHCTPYKIIHUHM ITO 3KC-
rJiyaTauumn U O0CIYXXUBAHUIO 000pYIOBAHUS, aliriapaToB U COOPYKECHUIA.

1.5. HedrenpombicioBbie 00bEKTbI: 3KCTU1YaTALMOHHBIE CKBAXHWHBDI
(KYCTbl CKBAXWH WU OTIACIBHO PACIIOJOXEHHbBIE CKBAXUHDbI), 3aMEPHbIC
YCTAHOBKH, JOXKUMHbBIC HACOCHBIE CTAHLIMHA, LIEHTPAJIbHbIE NMYHKTHI COO-
pa Hed)THU U ras3a, pe3epByapHbIe MapkKu U Ip.

1.6. UcTOYHMKM TeXHONOTHYECKUX NMOTEPhL HedTH

1.6.1. Ilpu nobbrue 1 cbope: GaHLEBbIE COEAUHEHUS, CATBHUKOBDIE
VIUIOTHEHUSI OTKPbITOM 3aIlOpHOU apMaTypbl U TTIOJIMPOBAHHOIO ILITOKA
LITAaHT Ha YCThe CKBAXUH UM 3aMEpPHbIX YCTAHOBKAX; CErapalOHHBIE Y3J1bl
HedTHU M ra3a BCeX CTYMEHEH, eCIU XUIKOCTb U3 KOHAEHCATOCOOPHUKOB
ra30COOPHBIX CETEN M (PAKEJIbHBIX TMHUN HE YTUJIN3UPYETCS Ha IPEaIpusi -
TUSIX HEPTAHBIX UIM UHBIX KOMITAHUH, (py1aHLIEBbIE COCAUHEHUS, CAJIbHU -
KOBBI€ VIUIOTHEHUS OTKPHITON 3anopHoi apMaTrypbl Ha [1HC, pesepByaphbi
1 OTCTOMHUKMU TSI NPEABAPUTENBHOTO COOpa ApCHAXHbBIX BOI; EMKOCTH ISl
cOopa yreyeK U3 CAJTbHUKOBBIX YIIOTHEHUH LIEHTPOOEXHBIX HACOCOB U JIP.

1.6.2. ITpy MOArOTOBKE: TEXHOJNOTrNYECKNE pe3epByaphbl; OTCTOMHUKY WK
pe3epByapbl IJisi OYUCTKHU U TIOATOTOBKM CTOYHBIX BOJ;, CENApaTOphl KOH-
1IEBbIX CTYTIEHEN cenapalum HeTU, €CJIM ra3 U3 HUX cOpacheiBaeTCs Ha (da-
KeJI, a XXKUIKOCTb HE YTUWIM3UPYETCS] U3 KOHIEHCATOCOOPHUKOB, U JIP.

1.6.3. TTpu TpaHCNIOPTUPOBKE M XpaHEHUU Ha NMPOMbBICIIAX: pe3epByaphbl
TOBapHOIT HEPTHU, APEHAXHbIE EMKOCTH IJTs1 COOpa yreyeK HedTU U3 Callb-
HUKOBBIX YITJIOTHEHUHN HACOCOB U .

1.6.4. I1py TpaHCNOPTHUPOBKE 110 MArUCTPaAIbHBIM He(PTENPOBOIAM: pe-
3epByapbl Ha TonoBHLIX HITC, npeHaxHble eMKOCTH i cOopa yreyek
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HedTU M3 CAJIbHUKOBbIX YIUIOTHEHUMN NMOANOPHBIX U MAaruCTpajbHbIX Ha-
COCOB, YCTAHOBKH VIS OYMCTKM CTOYHBIX BOJ U AP.

1.7. TexHomornyeckKye noTepm HePTH YCIOBHO KI1aCCHPULIUPYIOTCS T10
BUIAM: OT UCITapeHUs, OT YHOCA KaIieJIbHOM HEMPTHU ra3zoM, OT YHOCa OC-
TaTOYHOU He(PTHU TUIAaCTOBBIMU APEHAXHBIMHA BOJAMHU, OT yreyek HePTH

yepe3 YIUVIOTHEHUST 000pyaoBaHUs (CM. TabJ. 1).
Tabauua 1

Buost mexnoaocuueckux nomepov Hebmu na Hepmenpomoica06oix 00veKmMax

HedrenpoMbicioBbie 00beKTH M | Micna- | YHoOC YHoc | Yreuka
UCTOYHUKHU MOTEPH HePTHU pEHUE | Kanejb- | OCTaTou- | HedTHU
HedTy | HOM |HON Hed-| uepe3

HEITU | TU CTOY- | YILJIOT-
ra3oM | HbIMM | HEHMS
| BOAAMU
] 2 3 4 S

—

BKCﬂleaTallPIOH Hbl€ CKBA2KHMHbI

—

MDnadueBbie COeIMHEHN S, CAJIbHU- |

KOBbBIE YIUIOTHEHHUS OTKPBITOHN 3a-
MOPHOM apMaATyYPbl U NOJIMPOBAHHO-
o LITOKA ILTAHI HAa YCThe CKBAaXXUH

il - L ——— I—

YcraHoBKa 3amepa NpoaAYKUMH CKBAXKXHH

{drniaHuEeBbIE COEIUHEHN S, CAJIbHU-
KOBBI€ YIUIOTHEHHUSI OTKPBITOH 3a- — - — +
ITOPHON apMaryphl

CenapaumoHHbie y3/bl U J0XKHMHbIE HACOCHDBIE CTAH LUK

YCraHoBKM NpeaBapUTENbHOrO OT-
O0opa raza, Hedrera3oBble U ra30BbIE
CErapaTopbl, €CJIN XK UIKOCTh M3
KOHAEHCATOCOOPHMKOB ra30cO0p- — + — —
HBIX ceTeii 1 (PaKeIbHBIX JIMHUM HE |
YTWIN3UPYETCS HA NPEANPUSITHAX
He(PTAHBIX W1 MHBIX KOMIIAaHU M

© Odropmneune. 3A0 HTU 116, 2—610
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.

Oxonvanue maoa. 1
| 2 ] 3 4 5

— | - _—

PesepByapbl ¥ YCTAHOBKU 1181 TIPE-
BApH TEJIBHOTO cOOPa NPEHAXH bIX BOJL
EMkocru gias cOopa yreyek us
CATbHUKOBBIX Y TOPLIEBBIX VILJIOT- — — — 1
HEHUM LICHTPOOECKHbIX HACOCOB

dDnaHUEBbIE COCANHEHUS, CAJTbHU-
KOBBIE€ YIUTOTHEHUS OTKPLITOM 3a- — — — +
TTOPHOU apMaryphbl '

IleHTpanbubiii nyHKT cOopa HedTH M rasa

TexHoaornyeckue ¥ TOBapHbIE pe-
3epBYyapbl | | )
CenapaTopbl KOHLEBBIX CTYMNEHEH
cernapaLuyy, €CJiv ra3 U3 HUX copa-
CbIBacTCs1 Ha (pakes, a XXKMOKOCTh He — + i
YVTHJIM3UPYETCS U3 KOHIEHCATO-
COOpPHUKOB _ o
OTCTOMHWKHW WY pe3epByaphl sl
OUYUCTKU U MOATOTOBKH CTOYHBIX — — + —
BO/I

HpeHaxHble eMKOCTH 15t COopa
yTeueK He(TU U3 CaIbHUKOBBIX U — — — +
TOPLEBBIX YIUVTOTHEHH i HACOCOB |
(DiaHLIeBbIE COCTUHEHUSA, CaJTbHU-

KOBBIE YIUIOTHEHUSI OTKPLITON 3a- —_ | — — +
MOPHOH apMaryphl

+ . — N

1.8. BeimeauBIIUICA B pe3epByapax U3 HEPTU YyIriIeBOOAOPOOHLIN ras
OTHOCUTCH K TEXHONOTMYECKUM MNMOTEPSAM HEPTHU OT UCITapEeHUsI, €CITU al-
comoTHoe nasaeHue B ceriapatopax KCY He npeBoittaet 0,105 MIla. Hpu
nasiaeHUusaAx cernapauuu 6osee 0,105 MIla morepu U3 pesepByapoB nojjie-
xat nuddepeHManuu: Ha roTepy HEPTAHOrO rasa ¥ norepyu HedTH OT
ucriapeHus. llociegHue onpenesnsiioTes Mo pa3sHULIE MEXIy oOlleil Be-
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JIM4MHOM TIOTepb U3 pe3epByapa U BEJIUYUHOM IMOTEPb HE(MTSIHOIO rasa,
YCTAaHOBJIEHHOM MO BeJIMYMHE ra3oBoro pakropa npoosl He(pTH, OTOOpaH-
HOM 10 pe3epByapa U pa3ra3upoBaHHOM 10 aasjaeHus 0,105 MIla npu tem-
neparype cenapauuvy HedTH.

1.9. Tlotepn HedTH, BbI3BAHHLIC HAPYIUEHWUEM TTPAaBHUJI TEXHUYECKOM
3KCIUIyaTallMH anmnaparoB, YCTAHOBOK ¥ O00OPYIOBAHUS, PEXKUMOB TEXHO-
JIOTUYECKUX TPOLECCOB, aBapUSIMHU TEXHUYECKHX COOPYXKEHHUM, a TAKXKE
PEMOHTHO-BOCCTAHOBUTEIbHBIMU pabOTaMH, K TEXHOJOTUYECCKUM T10TE-
pPSIM HE OTHOCSITCS.

1.10. OnpeneneHne TeXHOJOTMYECKUX MOTEPL HEPTHU OCYLLIECTBJISIETCS
TEPPUTOPHAILHBIMH U CIEeLUMAJTIN3UPOBAHHBIMUM HayyHO-MUCCIEA0BA-
tenbcKUMM ndactutyramn, UHHWU WJlamn, HHHWIIPamu.

1.11. U3BecTHBIE METOABI ONPEACICHUS TI0TEPb HEPTU OT UCIIAPECHUS
NMOAPA3ACSIIOTCA HA NMPSAMbI€ U KOCBEHHDIE.

1.12. K npssMbIM MeTOaaM OTHOCATCS METOJAbl HETIOCPEACTBEHHOTO
U3MEPEHUS WM pacyeTa oobeMa (MacChli) IAapoOB YITIEBOAOPOIOB, BbITEC-
HSIEMBbIX U3 eMKOCTH B NpOLIECCEe CAMBOHAIIMBHbBIX ONlepalliid WX XpaHe-
HMA He(pTU. JLOoCTOMHCTBOM NPSIMBIX METOJOB IBASETCS JOCTATOYHO XOPO-
111as1 TOYHOCTh U3MEPEHUM, a HEJOCTATKOM — TPYAOEMKOCTh NMPOBEACHMS
U3MEPEHUNA B MPOMBbBILUIEHHBMX YCIOBUSIX HA AEUCTBYIOMIMX YCTAHOBKAX,
pe3epByapax.

1.13. K xocBEeHHBIM OTHOCATCS METOAbI OIpPEACAeHUS BEJIUUYUHBI M10-
TEPHb N0 U3MeHEeHU1I0 PU3UKO-XUMHUYECKUX CBOUMCTB HEPTH:

a) KOHLEHTPALMU OCTATKA, T.€. TOTO, YTO OCTAETCS B [1pode HedTH ITOCIIe
MCMapeHus U3 Hee YIIeBOAopoaoB A0 C . BKIIOYHUTE/ILHO,

0) naBjieHUsT HACblLLIEHHBIX MAPOB;

B) YIJ1€BOJOPOAHOrO CcocTaBa (METOJ pacuera I1oTepb M0 KOHCTaHTaM
PaBHOBECHS) B Npodax, OTOOPAHHKBIX 10 M TI0CJIE pe3epByapa.

ITperMyliiecTBO KOCBEHHBIX METO/IOB 3aKJII0YAeTCst B TOM, UTO OII-
penesicHUue noTepb MPOU3BOANTCS HA OCHOBE aHAJM30B NPOO, NPOBOJU-
MbIX B J1a0OpaTOPHBIX YCAOBUSIX; BO3MOXHA OLIEHKA MOTEPb 110 HECKOJ1b-
KUM TOCJIEA0BATEIbHBIM UCTOYHMKAM MU LEJIOMY TEXHOJIOIMYECKOMY
Nnpoueccy oaHoBpeMeHHO. He1ocTaTKoM KOCBEHHBIX METOAOB SIBIACTCA
CPABHMUTE/ILHO MEHbLUAsI TOYHOCTb.

© Odopmaeune 3A0 HTL INB, 2010
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2. METOI ONNPEAEJEHUA ITOTEPH HE®TU OT UCITAPEHUA
N3IMEPEHUEM OBBEMA ITAPOBO3IYIIIHON CMECH,
BBITECHAEMOMN 13 PE3EPBYAPA

2.1. I1loTepu yrieBogopoaoB pacCuMThIBalOTCA 10 popMyle

G=VCp, (1)
rnc & — NOTepU YriaeBOAOPOAOB, KT
YV — 00beM napoBO3VIIHON CMECH, BbILIEHilIeid U3 pe3epByapa 3a

M3MEPSEMBII TIPOMEXYTOK BpeMEHU, NMpUBEJEHHBIA K AaBie-
Huto (0,101 MIla u Temneparype 273 K, Mm3;

(' — KOHUEHTpauMs yrjieBogopoaoB B BbIXOAslIEH M3 pe3epByapa
MapoBO3AYLIHONA cMecCH, JONU €IUHMLIbI;
P  — CpPEAHss TUVIOTHOCTb BbLITECHSIEMbIX U3 PE3CPBYapOB YIJIEBO-

JOPOAHBIX MapoB, npuBeacHHbIX K JaBiaeHuio 0,101 Mlla u
TeMmrieparype 273 K, Kr/m°.

2.2. O0BEM NMapoBO3AYUIHOM CMECH, BBIXOASILUEN U3 pe3epBYyapoB, U3-
MEPSECTCS POTALIMOHHBIMHU Ta30BbIMU cyeTYMKaMU TUNIA Pl, BLIOMpaeMbiMu
10 MAaKCUMAaJIbHO OXKUIAEMOM MPOUZBOAUTENbHOCTH (ITPUIIOKEHUSI A—B);
HOpPMaJIbHBIMU JUadpparMaMu, CMOHTUPOBAHHBIMU Ha pe3epByapax B CO-
oTBeTcTBUU ¢ Pl 50-213—80; anemomerpamu (11. 4). B xononHoe BpeMs
roaa npUMEHATh CYETUMKH HEe PEKOMEHAYETCS, TAK KaK Ha pOTOPaX OCEHacT
MHEH, 3aTPYIHSAIOUMA BpallleHUe MOCIeIHUX.

2.3. KOHLeHTpaluus yriieBogopoa0OB ONpEaeIsieTCs HE MeHee 8 pa3 3a
BpEMS 3aMOJIHEHUY pe3epByapa 1o aHajiuszaM rnpod napoBo3ayliHOM CMe-
cU Ha ra3zoaHanunzaropax KIAl1-1 (OCT 25.1256) viu xpomarorpadax. Bo
N30eXXKaHUe UCKAXKECHUS PE3YJIbTATOB aHAJIM30B BCJICACTBUE KOHAEHCALIUN
YIJIEBOAOPOIOB TEMIIEpATYpPa MOJAaBacMbIX HA aHAJIU3 ITPO0 JOJKHA OBIThH
HE HUXKE, YEM TEMITepaTypa napoB, BHIXOOSLIIUX U3 pe3epByapa.

2.4. CpeaHAad TITOTHOCTb YIJIEBOAOPOJAUCTLIX MMTapoOB HEMPTHU OTIpeac-
JIIETCS T10 pe3yJibraTaM XpoMarorpa(pMueCKMX aHAJIU30B COCTaBa Ipoo a-
poBo3ayLiHo# cMmecu 1o 'OCT 14920.

[1py OTCYTCTBUM JAHHBIX XpoMaTorpapuyeCcKux aHaJIU30B IJIOTHOCTD
napoB MOXHO paccuuTaTthb 1o gopmye

—_— Mn
2241’ (2)

P
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roe M_=0,0043(212 + ¢ )" — cpeansia MoasgpHasi Macca yrieBOJOPOIHbIX
MapoB HEPTU B MAPOBO3AYILHOM CMECH,
KI'/MOJb;
t ~— TeMIeparypa Hadaja pasroHKM HegptH, "C.

2.5. YposeHb HE(PTHU B pe3epByapax U3MepsaeTca CTallMOHapHbIMU YPOB-
HeEMEpAaMH MJIM U3MEPUTENbHOM PYJETKOM C rpy3oM (JIOTOM) IIO
['OCT 7502.

2.6. BeiOpaHHbiii B KayecTBe 00bEKTA UCCIIeAOBAHMI pe3epByap TIa-
T€JIbHO MPOBEPSIETCS, HEIUIOTHOCTH, OOHAPYXEHHbIE B KPOBJI€, YCTpa-
HAIOTCS (HarnpuMep, 3aJIMBAlOTCS 3MOKCUIHOMA CMOJI0H ), (PJIaHLIEBbIE CO-
eAMHEHUS TEPMETUSUPYIOTCS.

2.7. IlepeyeHb OCHOBHOI0 000pYya0BaHMUS, IPUOOPOB U MaTEPUAJIOB 1A
OfnpeneJeHUss noTepb MO pacCMaTPMBAEMOMY METOAY NMPUBELEH B IPU-
NOXeHUU A. KOHCTpYK1LIUS Ta30BOIro IIpodooTOOPHNKA, TEXHOJIOT WS OTOO-
pa 11po6 M ux adHaiu3 Ha razoaHanmn3atope KIA1-1 (OCT 25.1256) usno-
>KeHbI B pasgene 10.

2.8. IlpynHuunmanbHasg cxeMa YCTAaHOBKH POTALIMOHHOTO CYETYMKA HA
pe3epByape npenacrasieHa Ha prc. 1. 1LBbBI Ha XeCTIHOM TpyOe, COeIM-
HSIIOHIEN CBETOBOM JIOK CO CYETYMKOM, JOJDKHBI F€PMETU3NPOBATHCS Tal -
Ko#. B TpyOy BnanBalOTCsl TEpMOMETPUUYECKUMN KapMaH 7 U poOooTOOP-
HbIW LWITYLEp §.

2.9. B Hayasie 1 KOoH1e 3anonHeHUs! pe3epByapa HeMThIO PUKCUPYIOTCS
ITOKa3aHus cueTymka (WIM pacxogoMepa, aHEMOMETpa), YypOBHEMEpaA, aT-
MocepHOe JiaBleHUe, TeMIIEpaTypa rnapoBO3AyLIHON CMECU, TeMITIEpa-
Typa BO34yxa, OTOUparoTcs 1poobl napoBo3ayiiHoM cMmecH (11BC) Ha xpo-
Marorpapunyeckuii anaaus. PUKCUPYIOTCS JABJIEHNUE U TeEMITepaTypa B Ce-
naparopax KCY, ecim HedTb U3 3THUX YCTAHOBOK IIOCTYIIAET B pe3€pByap.

2.10. B npoMeXyToyHble MOMEHTBLI BPEMEHU €KEeYaCHO U3MEPSIETCS
Temrieparypa [1BC u orbuparorcs npoonsl I1BC s onpenesieHUst KOH-
LICHTpaUMH yriieBoaopoaoB Ha razoaHanniarope KIA1-1 (OCT 25.1256).

2.11. O1bMmpaeTcsa g0 pe3epByapa ojHa npoda HedTU 3a NEPUOJ Ha-
0J110/1eHMS B J1I000€e BpeMs 15t ITocjieAylollero onpeaenersa ppakLiIMOHHOIO
1 YIJIEBOJIOPOAHOIO COCTaBa, MAOTHOCTH, JaBJlE€HUS HAChILUIECHHBIX IAPOB,
ra3oBoro ¢akropa (I1pu TeMrieparype B pe3epByape U naniieHuu 1,05 ara).

2.12. Ilpu pacuere cpeaHeii TUIOTHOCTU MApPOB IO pe3yjbTaTaM XpoO-
MaTorpapHuyecKux aHaJM30B NMpUHUMAETCs cpeaHeapuPMeEeTUYECKOE
3HAYCHHUE.

© Odopmnenune 3A0 HTU I1b, 2010
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Puc. 1. CxeMa ycTaHOBKHU cueturKa Tvra Pl Ha peszepByape:
I — pesepByap; 2 — cuetuuk tina PI'; 3 — MaHoMeTp; 4 — Tpyba XecCcTsgHasl; 5 — MatpyoboK BXOJHOI;
6 — MOCTAMEHT;, 7 — KapMaH TEPMOMETPUYECKUN; & — LITYLED I OTOOpa MpOo0 MapOBO3AVIIHON CMECH;
9 — npob0ooTOOPHUK; 10 — JIIOK CBETOBOM; 1] — U3MEPUTENL YPOBHS, 12 — apMarypa JbIXaTelIbHas

GOLHAWAYOU YHHd09D
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2.13. KoHueHTpauus yrineBogopoaoB B [1BC onpeneisiercst Kak cpe-
HeapupMeTHUUECKOE BCEX 3HAYECHUM 3a BpeMs 3arIOJIHEHUS pe3epByapa.

2.14. BesinurHa NoTepsb yIA€BOJIOPOAOB PACCUNTHIBACTCH 110 POPMYJIE
(1) 1 OTHOCHUTCS HA OAHY TOHHY TOCTYIIMBILEK 32 BpeMs HaOIIONEHN
HedTN.

2.15. Ilpn 3xkcruyarauuu pesepByapa B ITOAKITIOUEHHOM PEXMME BCIIE/I -
CTBUE HEMNPEACKA3YEMOCTU IIEPUOIOB YBECINUYEHUS YPOBHS HEDTU B pe-
3epByape U KoJjJebaHUg TeMIeparyp B €rc ra3cBOM HPOCTPAHCTBE Ha-
OJ110AeHHMS 3a TOKA3aHUSIMM CUETUMKA BEAYTCS HEMPEPHIBHO B TCYEHUE YC-
TaHOBJIEHHOIO BPEMEHU U3MEPEHUSI TOTEPb (HAlIpUMeEpP, ABOE CYTOK).

2.16. Ecny roka3aHMs cYeTYMKa HaApacTaloT, TO B TEYEHNE KAXIOIro
rnepruoaa HapacTaHus U3MepeHHe napamMeTpoB 1 o1oop 11pod 11 BC npoBo-
ST B COOTBETCTBMU C NNYHKTaMu 2.9, 2.10.

2.17. BennuuHa 11oTeps yIjieBOAOPOOOB 3a KaXKAbI Nepruo HapacTaHU
[MoKa3zaHUM cuyeTyrka paccyurbiBaercss no popmyne (1). Ilorepu 3a Bpe-
Ms1 HaOJI10AeHHUS onpeaeasaioTCs Kak cyMMa TNoTepb Ha OAHY TOHHY I1e-
pekadyuBaeMoi no TpyodonpoBoay HedpTH 3a BpeMsl HaOI0AeHUS.

2.18. Bce naHHbIe 3KCIIEpUMEHTOB U XapaKTepHUCTUKA pe3epByapa (pas3-
MEDPDBI, TUI AbIXaTeJIbHOM apMaTypbl, MECTO B TEXHOJOIMUYECKOM LIMKIIE U
T.1.) oQOPMISIIOTCS B XKypHajie HaOMI00cHUM.

2.19. OTHOCUTENbHAY CpEeIHEKBAAPATUYHAA NOrPEUIHOCTL ONpene-
neHus nnorepb HedTH o popmyne (1) paBHa, %:

AG100%
G

roe AG — CpedHEKBAJApaTUYHOE OTKIOHEHWE PE3YJbTATOB K
ONpPEACIICHUHN BEJIMUUHBI IIOTEPH OT CPEAHErO 3HA-
YyeHU4,
G — cpenHeapu(dMETUYECKOE 3HAYEHUE PE3YIIbTATOR
n ONPEACNCHUN BEJIMYUHBI NNOTEPD,
301€Chb K1 — KOJMYECTBO 3aIlI0JIHEHMM pe3epByapa OT HUXKHETrO 10
BEPXHETO YPOBHY;

3. O +82+82, (3)

SZ
0, = 17"2 100% — orTHocuTenbHas cpeAHEKBaApaTMYHas MOIpell-

HOCTh PEe3yAbTaTOB # U3MEPCHUM 0OBEMaA MAPO-
BO3JAYUIHOX CMECH, BbIXOAMAILEH U3 pe3epByapa,

© Odopmnenne. 3A0 HTL MB, 2010
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3gech S*  — BBIOOpOYHAY Aucnepcust Mo n U3MEPEHUSIM 00beMa
B MapoBO3AYLUIHOA CMECHU, BHIXOAALIEH K3 pe3epByapa;
V — cpeaHeapu(PMEeTUICCKOE 3HAYEHUE O0BbEeMa rnapo-

BO3AYLLIHON CMECH 110 # UZMEPECHUSM.
BesuuHa 0, 3aBUCUT OT BLIOPAHHOTO Cr1oco6a u3aMepeHust 00beMa Bbl -
xoastuien u3 pesepnyapa [1BC (mpunoxenusi b, B, I');

2
5, = |25
C

100% — oTHOcHTeNbHAs cpellHeKBajApaTUYHast IorpeL-

HOCTb PE€3YJbTATOB OINpPEACICHUN KOHILICHTPALUU
YIJIEBOJOPOAOB B TApOBO3AYILIHONA CMECH TTPH A
3aI10JIHEHUSX pe3epByapoB, % ;

3nech  S?  — BBIOOpOYHasl IHUCNEPCHUsS KOHUEHTPAUUU YI€BOIO-

B ponos B [1BC nipu » 3anosHeHUsIX pe3epByapoB;

C — cpeaHeapudMeTHUYECKOe 3HAUYEHHUE KOHIIEHTpaLHuH
yriaeBonopoaoB B I1BC npu # 3anonHeHUsSIX pe3epBy-
apoB, %;

2

_ [2p
0, = :‘_3:2-100% —  OTHOCHTEJIbHASI CPEAHEKBAAPATUYHAS! TIOIPEILIHOCTD

pe3yNbTaTOB OIpPeAeIEHUI TJIOTHOCTH YIJIEBOIO-
POJIHBIX T1apOB B BBIXOASIIEN U3 pe3epByapa
[I1BC nipu » 3an0NHEHUIX pe3epByapa;
30ech S — BbLIOOpPOYHAS AUCNIEPCHUS MIIOTHOCTHU YIII€BOAOPOAHbIX
NMapoB [IpU » 3aMIONHEHMSIX pe3epByapa;
5] — cpegHeapu(dMeTHYECKOE 3HAYEHUE TUIOTHOCTH
YIJIEBOIOPOIHBIX MApOB IPHU A 3alIOJHEHUSIX PE3EP-
ByapoB.
2.20. OTHOCHUTENbHAA CpeAHEKBaJpaTUUYHas1 NOTPELIHOCTh OTIpE/ie-
JIEHUSA BEJIMYMHBI TIoTepb HedTH nipHu 10 3aronHEHUsIX pe3epByapa 3aBU-

CUT OT NMPUMEHAEMBIX U3MEPUTEJBHBIX CPEICTB U HAXONUTCS B IIpeaesiax
6—15 % macc.

* — Inst n HaOMoJaeMbIX 3HaYeHUN X, X, ..., X CIYYAaWHOH BEJHUYMHBI X BLIOOPOYHYIO
NUCIIEPCUIO TIPUHSITO ONPEAC/SITL BHIPAXKEHHUEM

$ = (x,~%)' /(n-1),

rope X — cpeaHeapupMEeTUUECKOE 3HAUYEHHE CITYYAaNHOMN BENUYUHBI X.
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3. METO/I OIIPEAEJNEHNWA ITOTEPb HE®THU OT UCITAPEHUA
110 KOHLIEHTPALINU YIVIEBOAOPO/IHbIX ITAPOB,
BbITECHAEMbIX U3 PESEPBYAPOB

3.1. MMoTepu yraeBooopoOooOB 3a OOHO HAIlOJHEHHWE pe3epByapa pac-
CUMTBHIBAIOTCSt O (popMyiie
G=)G,

1=l

rae G :%[K(l—c,-)]—;“‘ " (l—C,-H)J;“] “._, — macea yrmesozopoos,
0

1-C
! 1+1 1
TepsieMasl M3 pe3epByapa 3a ﬂpBMe)I{YTOK BpeMeHH (i, i + 1), Kr;

7, —  YJCJIO MPOMEXYTKOB BPEMEHM;

Vo V., —  00BbEMBI 'a30BOTO NPOCTPAHCTBa pe3epByapa B MO-
MeHTbl BpeMeHu (i, i + 1), Mm3;

C, C,, — O00ODbEMHAasi KOHLUEHTpAUUs YIJIEBOJOPOAOB B ra3o-

BOM TIIPOCTPAHCTBE pe3epByapa B MOMEHTHI BpE-
MeHu (i, i +1), MIla, K;

7;}, PU —  TEMNECparypa U 1aBJICHUEC PN HOPMAJIbHBIX YCIO-
BUsix, K, MIla;
- pr + pr+l
PI — y —  CPCAHAA INIVIOTHOCTDL TCPACMbIX YIJICBOAOPOAHDbIX
rnapoB 11pHn HOPpMAJIbHbIX YCJIOBUIAX, KF/M3;
— Cm T CBI+1
C = > — cpenHsIsl oObeMHasl KOHLIEHTpaLUs YIlieBO4OPO-

NOB B NMAapOBO3AYIIHOW CMECH, BbITECHSIEMOH B
aTMOC(Epy M3 pe3epByapa 3a NMPOMEXYTOK Bpe-
MeHM (i, i + 1), 10IU eauHMU1IDI.
KoHileHTpalMs yrjieBOAOPOJ0B B TA30BOM IIPOCTPAHCTBE pe3epByapa
B MOMEHT BPEMEHM I onpenensiercs 1o popmylie

C =(C,+3C,+C,)/5,

4

— 00beMHas] KOHLIEHTpAalUsl YINeBOJOPOAOB B BEPXHEM,
CpeAHEel M HMXXHEH TOYKax ra30BOro MpoOCTpaHCTBA pe-
3epByapa, AOJMW €AUHWLbI.

3.2. Ecam 3a BeCh nepuoz, 3anojiIHEHUsI pe3epByapa cpeJHee 3HAUCHUE

KOHLEHTPALWM YIJIEBOAOPOAOB B BBIXOASILEH NapOBO3AYLHHOM CMECH TIpeE-

BbilIaer (),4, onpeaenceHue noTepb MOXET MPOU3BOAUTHCI 110 POpMYJIe

C

M 2

rae C,C

ci’?

T - . Il el
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1 P P| C
G=-L|V,(1-C, )2~V (1~ C )= | —2—p,,
1_-6 H( H)]-I'{ H( H)]; I_Ccppﬂ (4)

rne C = (1/8)(C, + 3C, + 3C, + C,) — cpennsisi oObeMHasi KOHUEH-
Tpauust yrieBOLOPOAOB B BbLIXOASLIEH TApPOBO3-
AYIIHONW CMECH 3a BeCh MEPpUO 3aNOJIHEHUSA, NOJIH

CANHULIBL;
371€CH C, C, C, C, — 00BbEMHASA KOHLIEHTPALUS YIJIEBOAO-
pOJOB B BBIXOASIICH M3 pe3epByapa
MapoOBO3AYILIHON CMECH B HAUaJIE Ha-
MOJHEHUS, B ABYX NMPOMEXYTOYHbIX
TOYKAX U B KOHLIE HAMTOJHEHUS, J0JIU
eIUHULIDBI;
C,C, T, T — 00bEMHAs KOHLEHTpALUs YrNeBOAOPOAOB U TEM-
rneparypa B ra3oBOoM IIPOCTPAHCTBE pe3epByapa B
Hayane W KOHIE 3alTOJHEHUS, N0Ju eAUHULIbI, K;
V,V,P,P — 00bEM ra30BOrO IMPOCTPAHCTBA pe3epByapa U JaB-
JIEHUEe B HEM B Hauyajie 1 KOHLE 3alOJIHEHUS, M°,
MIIa;
P, — CpeaHsst TUIOTHOCTb NMapoB YIJIEBOAOPOAOB B Bbl-

XOOAEN MTAapOBO3AYILIHON CMECH 34 BECh MEPUOA
3alIOJIHEHMS, KI/M°.
3.3. OTHOCHUTENbHYIO CpeAHEKBAAPaTUYHYIO NMOTPELTHOCTh OIIpene-
JICHUS BEIVUYUHEI TIOTEPb HE(DTH TIPHA # 3AITOJIHEHUAX pe3epByapa NMpUHS -
TO pPaCCUUTBHIBATBL 110 POpPMYJIe

& _\2
Z(E’k ~G)
§ =]kl j
° (n—1)G’
roe 6, = G,/m, — ynenbHasi BeJJM4MHa MOTEPh HEPTH NPU K-M 3aNOJIHEHUU
pe3epByapa, KrI/T;

3pech G, — rnorepu HeTH OT UCNAPEHUS NPU k-M 3aNOAHEHMH
pe3epByapa, T;
m, — Macca IOCTYNUBLIEH HE(PTHU B pe3epByap 3a Bpems
HAIllOJHEHUS, T,
G — cpeaHecapudMeTuyeckKkoe 3HAaYeHUE YACJIbHON BEINUU-

Hbl TOTEPH HeMTU TNPU 1 3aMOJHEHUAX.
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3.4. OTHOCUTEJIbHAS CpeIHEKBAAPATHUYHAS ITOIPELLIHOCTD OINpeaeICHUS
BeJIMYMHBI NoTeph HedTH NpU 10 3an0NHEHUAX pe3epByapa HAXOOUTCS B
npegenax 9—15 % B 3aBUCMMOCTH OT BEJIMYMHBI ITOTEPb.

3.5. Ilopsaaok npoBeneHUst U3MepeHHUI

3.5.1. B xypHan HaOmo0aeHUi BHOCHT:

Jary IpoBeacHWA UCIIBITAHUMN,;

HOMEDP pe3epByapa,

tun pe3epsyapa (PBC, KbP);

MOJIHbIY 00bEM pe3epByapa (¢ yueToM o0beMa 1o KpoBiaen), M,

BBICOTY pe3epByapa, M;

OINAMETP pe3epByapa, M;

TUIIOPa3MEPbI AblXaTe/IbHbIX KJ1aITaHOB M UX KOJIMUECTBO, LUT.;

PEXUM UCTNBITAHUM (3aro/IHeHUEe—OTOPOXKHEHUE, MOAKIIOYEHHDbIN);

HanMeHOBaHWE HEPTH;

jaTa ¥ NpOLOJKMTEIbHOCTb MpedblAylled BbIKAYKHW HEPTU U3 pe-
3epByapa;

BpeMs NIPOCTOS pe3epByapa C OCTATKOM, Y.

3.5.2. Onpeaensaercsi HAYAILHLIA YPOBEHbL HEGTH B pesepByape (H )
10 YPOBHEMEPY WU 3aMepsieTcs pyaeTkou ¢ jotom ro 1 OCT 7502.

OTOupalorcs npoObl MapoOBO3AYLIHON CMECH B TpEX TOUYKAX: Hall YPOB-
HeEM He(TU — | po0a, B ceperHe ra3oBOro rnpocTpaHcTBa — 2 Ipoodkl,
1o KpoBJieH pe3epByapa — 1 npo6a. Otdop rnmpod npou3BoIUTCA IO METO-
IUKE, U3JI0XKEHHOM B pasgene 10. CxeMma pacrnonoxeHusa Touyek orbopa
npood M 3aMepa TeMIiepaTypsl ra3oBOroO NPOCTPAHCTBA U HEMTU NPEICTAB-
J€Ha Ha puc. 2. I1poObl 1apoBO3AYyIHHON CMEeCH OOCTaBASIOTCS B J1a00-
paTopUIO, TAEe AHAJIN3UPYIOTCSI Ha OObEMHOE COIEPKAHUNE YITIEBOJOPOROB
Cc noMouib rasoaHanusaropa KIAI-1 (cMm. pasnen 10), a ogHa U3 cpef-
HUX NIpo0 aHAIM3UPYETCI Ha YriIeBOIOPOMAHBIN COCTAaB Ha XpoMarorpage
IUIST OMIpEACIEHMS TIOTHOCTU YIVIEBOAOPOAHbBIX I1apOB.

Hi3mMmepsaioTcss MaKCMMaJIbHBIM TEPMOMETPOM MJIM C MOMOILbIO XPO-
MENbKOTIIENIEBLIX TEPMOIIap (IIpUIOKEeHUE A) TeMIiepaTypa ra3oBoro npo-
CTPAaHCTBA pe3epByapa B Tpex TOYKax (CM. puc. 2), TeMneparypa He)TH Ha
riiyoude 0,05 M oT nmoBepxHOCTU. TeMrIiepaTypa BO3yxa U3MEPSIETCS TEP-
MoMeTpoM MeTeopostiornueckuM (I'OCT 112). UamepsieTcss atMOChepHOE
IaBJicHHE O0apOMETPOM-~aHEPOUIOM.

© Odopmaenue. 3A0 H'FL[ ]]B, 2010
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0,1wMm 0

Puc. 2. Cxema pacrosioXeHusT TO4eK OTOOpa npod nNapoBO3AYLIHON CMECH U
3aMepa TEMMNEPATYPbl Ia30BOr0 MPOCTPAHCTBA:
1, 2, 3, 4 — TOUKYW U3MeEpEHUs TeMniepatypsl; 1, 2, 3 — TO4KM oTOOpa Npod
MApOBO3AYIITHOW CMECH

3.5.3. HauvHaoT HanosiHeHHue pe3epByapa. PukcupyeTcss BpeMsl Ha-
yajia 3aKayku HedTHU.

3.5.4. Ilpn ypoBue B3nmuBa H=H + (H — H )/3 nmpoussonsr nepsbie
TIPOMEXKYTOUHBIE UBMEPEHUS U OTOOPHI ITPOO0 B COOTBETCTBUM C 11. 3.4.2.
Mdukcupyercst BpeMs A0CTHXKEHNS ypoBHA H . KOHEYHBIi ypOBEHb 3a110]1 -
HeHUs pe3epByapa HedThio — H .

3.5.5. Ilpn yposHe B3mBa H,=H + {(H — H )2}/3 npousBoasr BTO-
pbie ITPOMEXYTOYHbIE UBMEPEHUA U OTOOPBLI NMPOO B COOTBETCTBHUMU C
11. 3.4.2. DukcUpyeTcst Bpemst 10CTUXeHUsT ypoBHst, H.,.

3.5.6. B xoH11e 3anonmHeHUd pe3epByapa (3a 10—20 MUH 10 KOHEYHOTO
YpOBHs B3/1MBa H ) npon3BoasT n3MepeHust TeMIiepatyp U atMocdhepHoro
NaBJIEHUsI, OTOOPHI ITPOO B COOTBETCTBUMU C 1. 3.4.2. PUKCUPYETCS BpeMs
JOCTUXEHUS YPOBHSI.

3.5.7. 13 noaBomsero Tpyoonposoaa B MpoLEecce HaNnoOJHEHUS pe-
3epByapa B J1000€ BpeMs oTOUpacTcs npoda HedpTU 1149 TNOCHEAVIOLIETO
OINnpeaesIieHUs ra3oBoro gaxropa npu gasiaeHuu 1,05 ata u remrieparype

A . - el syl T ———
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He(dTH, NMOoCTynamouie B pe3epByap, yIiieBoJOPOAHOTO 1 PpaKLIMOHHOIO
cocTaBa, IUIOTHOCTH.

3.5.8. OmnpeneneHHble O (PpOopMysaM NOTEPU OTHOCATCA K Macce 3a-
KayaHHOU B pe3epByap HE(PTHU M BbIPAXKAIOTCS B KI'/T.

3.5.9. B xxypHan HaO0aeHUIN 3aHOCAT JaHHbIE DKCIIEPUMEHTOB:

YPOBHHU HE(PTU B pe3epByape (HavyajibHbIM, NMEPBbIA MMPOMEXYTOUHbIM,
BTOPOI TIPOMEXYTOUHBbIN, KOHEUHbIN);

BpPEMSI JOCTHUXEHMNS KAXKIA0I0 YPOBHSI;

00bEMbI HE(PTH B pe3epByape, COOTBETCTBYIOILIME KAXKIOMY YPOBHIO, M;

KOHUEHTpAaLHs YIJIEBOJOPOAOB B Ta30BOM IPOCTPAHCTBE pe3epByapa,
COOTBETCTBYIOILIAS YPOBHIO, % 00. (Hax ypoBHeM HedTHU, B cepeIJUHE ra-
30BOI'0 NPOCTPAHCTRA, Y KPOBJIN);

CBEJACHUSI 00 OTOOpE NMpo0 NMapoOBO3AYLIHON CMECH Ha aHaJIMU3 yrJje-
BOOOPOJHOIO0 COCTABA;

TEMIIEpATypa B ra30BOM IIPOCTPAHCTBE pe3epByapa, COOTBETCTBYIOLLIAS
YPOBHIO HE(PTHU (Had ypOBHEM HE(PTHU, B cepeAUHE ra30BOro NpoCcTpaHCTBa,
y KpoBiM), °C;

TeMmrieparypa HetH Ha riayouHe 0,05 M oT noBepxHocTH, "C;

TeMIIepaTrypa OKpyXxawiiero sozayxa, C;

aTMOocepHoe aasiieHue, klla;

CBeICHUA 00 0oTOOpE Npod HePTMH;

BbIIMMCKA U3 BAXTOBOI'O XKypHaia — IJIOTHOCTb HEPTU TITPH TEMIIEpaTypeE
NEpEKavYKM, Kr/m>.

3.5.10. OpraHuzaums M rnpoBeaeHNe uccaea0BaHui 0opopMIIsIeTCS aK-
TOM, COCTABJIEHHbIM COBMECTHO C MPEeACTABUTEISIMU MPEATIPUATHH.

4. METO/I OIIPEAE/IEHUA ITOTEPb HED®THU OT UCITAPEHNA
10 KSMEHEHHWIO YIVIEBO/IOPOAHOI'O COCTABA

4.1. BennunHa nnorepb He(pTH UcapeHus onpeneasercd no Gopmylie

o=1-C/C", (5)
rne ¢ — BEJIMYMHA NOTEPb HEPTHU (OT UCXOOHOK HEedTH, TOMU MACCOBLIC);
('’ — KOHLIEHTpALUs «OCTaTKa», T.€. TOTO, YTO OCTAETCS B 00E3BO-

KEHHOH mpode HedTH, OTOOpAaHHOM OO pe3epByapa, IOCJe
MCMapeHUsl N3 Hee YTIIeBOAOPONOB HEe MeHee ueM 1o C, BKIIIO-
YUTEJILHO, I0JIK MAaCCOBbBIE;

© Odopmiieriie 3A0 HTL I1B, if]lﬂ
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C” — KOHLEHTpalus «OCTaTKa» B Npobe HedTH, OTOOPAHHOU TOC-
je pe3epByapa, 40U MAaCCOBBIE.
4.2. KoHuenrpauvm C’ u C° onpenensiercs o ¢hopmyne

c’=1—iC;’, C”:l—in; (6)
1=1

=]

6 6
roe EC:' 7 ZC;” — COOTBETCTBEHHO CYMMapHble KOHLIEHTPALUU YIIIEBO-
1=] 1=l

IOpOIOB B npobax HedTei, OTOOpAaHHBIX A0 U TOCJE
pe3epByapa.

4.3. YraeBonopoaHbii coctaB Hedru (C) onpeaeaioT XxpoMarorpadu-
yeckuM MeTonoM o 'OCT 13379. Ilepen 3arpy3koi B xpoMmarorpad HedTb
00€3BOXMBAIOT KApOUAOM KaJIbLIUAIL.

4.4. Ilpu a”Hamu3e razocoaepkaniux HedTer BCICIACTBUE OTCYTCT-
BHsI HAJEXHBIX CITOCOOOB BBOJA B ucriaputeb xpomartorpada npod
HedTeH C naBjleHUEM HaChIIIEHHbIX NMapoB BbhIle aTMOCPEPHOTro aHa-
JIU3BI BEAYT MO3TANHO: PA3ra3vpyloT ra3ocoaepxauiyio HedThb, pa3aeib-
HO AaHAJIU3UPVIOT TIPOObl OTACIAUBINETIOCS OT HE(DTHU ra3a U pa3ra3upo-
BAHHOMN He(dTH.

4.5. KoHUeHTpaLlUU WHIUBUIAYAJbHBIX YIJI€BOAOPOJOB B UCXOJAHOM
HePTH PAaCCYUTHLIBAIOT 1O (POpMYJIE

_C+IpY. v

C , I'=——,
1+1p,

i

G

PH

rac

O

— MAaccoBasl KOHLIEHTpALUd I-T0 YIJIEBOAOPOAA B pa3ra3znupo-

BaHHOM HedTU, MACCOBbIE HOJU;

P, ¥ — TUIOTHOCTb U KOHLIEHTpaLus i-rO yIJIEBOAOPOAA B rase, Bblle-
auBlueMcs U3 HedTH npu aasaeHuu 0,101 MIla 1 remnepa-
Type 20 °C; Kr/M’> U A0/ MOJIbHBIE;

P, — IIOTHOCTb rasa npu Aasienuu 0,101 Mlla n remneparype
20 °C, xr/m?;

' — ocraTouHbli Ta30BbIM (PakTOp, M*/KT;

V. — o0ObeM rasa, BBIAEJUBLLErocs: 13 HEPTH NMPU IaBJIEHUN

0,101 MIla u temneparype 20 °C, m’;

. — Macca TpoObl UCCIeAyeMOH pa3rasupoOBaHHOM HEDTH, KT.
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4.6. CyMMapHoOe coaep:KaHue JIeTKUX YIJIeBOJOPOIOB B Ipodax HedTH,
OTOOpPaHHbIX 0 U N10C/Ie UCTOUYHHKA NTOTEPb, BLIYMCAAIOTCA 110 GopMyJIaM:

" ifi’-*-l P, EHJCF ["pg
Z:] Ci= l1+1“"'p; ’ Z,: = 11+F”p” ' )

4.7. B MeTeoponornu OIMMOKM U3MEPEHMH (IPSIMBIX U KOCBEHHBIX ) IIPU-
HSITO OLIEHUBATh CPEIHEKBAAPATUYHbIM OTKIIOHEHHWEM, BbIpaXXeHHbBIM B
adCcoJII0THOM WM oTHocuTeabHOU popMe. T1o T OCT 8.381 cpenHekBaapa-
TUYHOE OTKJIOHEHME pe3yibTata KOCBEHHBIX U3MEPEHNI BEJIMYUHDI, SIB/S-
oLueincs pyHkumen x = F(Y, Y,, ..., Y ), BHIMUCIIAIOT 11O popMmyJie

2

2
oF oF F
S=1—1 S +|=—1| S +..+ 0 S2, (8)
I, 9y, ay,
rne S, 8, ..., § — cpenHeKBaapaTHYHbIE OTKIIOHEHHUS PE3yJbTATOB M3-
MEPEHUH BEJIMYMH Y, Y, ..., T .

[IpMeHNTEIbHO K paccMaTpyUBaeMOMY METOAY CpeAHEKBaApaTUUHAasI
aOCcoJII0OTHay ollrbOKa B onpeaeseHUM NoTeph paBHa

AG =(1-G)4/8% + 8%, (9)

rac 6(:" U BC' — CPCAHCKBAAPATUYHLIC OTHOCHUTCJIbHbLIC OIIMOKU B OIl-

peaejieHUM KOHLUEHTPALMHN «OCTAaTKOB» B Npodax HedTH,
OTOOpPaHHBIX A0 M NOCJE pe3epByapa.
CpenHekBaapaTiyHast OTHOCHTEAbHAS OLLMOKA B ONpeaeJeHUN TOTEPD
BbIpaxaeTcsi QOpMYJIoH

£ = 1;0 VoL +8% -100%. (10)

4.8. MeTon nNpuMeHUM, €CJIM pa3HULIZa B KOHLIEHTPALIUSIX OCTATKOB B
1podax HedTHU, OTOOPAHHBIX A0 U 110CJIE UCTOYHUKA OTEPb, OOJbLLE 10-
IYCTUMBIX pacXOXICHMI MeXy NnapalieJIbHbIMUA OMNpeaeieHUSIMU KOH-

leHTpaun Ha xpomarorpade no FOCT 13379, TOCT 14920.
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4.9. ITpumep pacueTa TEXHOJOTHYECKHX NOTEpb HETH O H3MEHEHHIO ee
YIJIEBOIOPOAHOTO COCTABA

4.9.1. OnpenenvTb BEJIUYMHY TEXHOJIOTUYECKUX MOTEPD HEPTU MO U3-
MEHEHUIO €€ YINEBOAOPOIHOIO COCTaBa A0 1 IMOCJIE pe3epByapa, €CJIN 1aB-
seHue B cenaparopax KCY He npeBbiiuaet 0,105 MI1a, razosbiii pakTop
10 UCTOYHUKA TTOTEPb cocTapiaseT 3:10~3 M3/Kr, nociie UCTOUHUKA IMOTEPD
paBeH HYJII0, TUIOTHOCTh HedTAHOro rasa p,=1,467 kr/m3. Yriaeso-
OOPOAHBbIE COCTABBI IPOO HEPTHU 10 K MOCIE pe3epByapa MpeaCcTaBlICHb] B

Tadn. 2.

Tabauua 2

YrneBoaopoaHble COCTaBbl P00 HedTH 10 U HOCJIe pe3epByapa

ConepxaHue KOMIIOHEHTOB

0 pe3epByapa HOCIE pe-
110 pe3epByap sepByapa
— —
KoMnoHeHTHbI B HedITsI- B llel‘aBI/lu
o Taze. | POBAHHOH | B He(pTH,
MOJIbeIG, HedTU, | MAcCoOBbIC
MaCCOBbIE 10U
OQIH
_ . Ao :
MeTtan (CH)) 0,4090 - —
OT1aH (CH ) 0,0855 0,0020 0,0015
Ilponnan (C,H,) 0,3054 0,0102 0,0083
N30-6yran (iCH ) 0,0493 0,0155 0,0082
H-6yran (nC,H ) 0,0935 0,0223 ‘ 0,0131
N3o-nenran (iC.H, ) 0,0236 0,0152 0,0108
H-nenran (nC.H, ) 0,0186 0,0165 0,0121
Iexcan (C.H ) 0,0151 0,0163 0,0159
Ocratok (C, +Bbici) _ 0,9020 | 10,9301
HUroro: 1,0000 1,0000 1,0000
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4.9.2. OnpenensseM CyMMapHble KOHLIEHTPALMM JIETKMX YIAeBOAOPO-
OB B Ipo0ax gera3vpoBaHHOM He(TU IO U MOCIE pe3epByapa.

6
2C1'= 0,0020+0,0102+0,0155+0,02234+0,0152+0,0165+0,0163 =
1=1
= (), 0980 macc. goim.
6
ZCI”= 0,0015+0,0083+0,0082+0,0131+0,0108+0.0121+0,0159=
1=]

= (0,0699 macc. nonu.

4.9.3. Ilo dopmynam (7) paccuuraeM KOHLECHTPALUUM JIETKUX YITIEBO-
IOPOAOB B NMpobax HePTU, OTOOPAHHDLIX O U IOCJE pe3epByapa:

iC" 0,098 +3-107 - 1,467
~ 143107 -1,467

=(,1020 Macc. nonm.

0
Y} C’=0,0699 macc. nonu.
=1

4._9.4. [1o dopmynam (6) paccurTaeM KOHLIEHTPALUWUU «OCTATKOB»:
C'=1-0,1020 =0,8980 macc. gonu,
C"=1-0,0699 =0,9301 macc. zonu.

Pa3HocTbh KOHUeHTpauuil octaTtkoB 00,0321 macc. noam 00siblue CXO-
NTAMOCTH MexXay napauieabHboiMU ornpejaenenusimu 0,0100 no 'OCT 13379,
METOJ MOXXHO NMPUMEHITH LISt pacueTa [oTeph.

4.9.5. TexnHonornueckue norepy HedtTu paccyutaeM 1o gopmyse (5):

c=]1 0,8980 100 % = 3,45 % macc.
0,9301

4.9.6. OTHOCHTENBHYIO CpEeAHEKBAaAPATUUYHYIO OLIMOKY B ONpeaAcIeHUU
[1oTepb paccuuraeM o popmyie (10):

) 2 2
8:1—0,03415\[[0,005] +[0,004] 100 % =19.69 %.

0,0345 0,8980 0,9301

rne 0,005 macc. 1oim — abconTHas ommnbkKa B ONpeAci€eHUM KOHUEH-
tpauumn ocrarka ¢’ no 'OCT 13379;

0,004 macc. nony — abconoTHasa owiMbKa B OonpenesIEeHMN KOHILIEH-
tpaumu ocratka C” no 'OCT 13379.

- iy bl - bl Salalinlie
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5. METO/Jl, OITPEAEJEHHNA ITIOTEPb HE®THU OT UCITIAPEHHUA
10 USMEHEHUIO JABJIEHUA HACBIIIIEHHBIX ITAPOB

5.1. MeTon OCHOBaH HAa UCTIOJIL30BAHUH JJUHENHOU 3aBUCUMOCTH MacC-
COBOM J0JIM NOTEPDb JIETKUX YIJIEBOAOPOAOB HEMPTU (G) OT HATYPAIBHOIO
jorapudma ce 1aBjieHUs HaCLILIEHHbIX TTapos (P):

c=aln(R,/P), (11)
rae a — 3MMNUAPUYECKUIA KOIPPULMEHT, MOCTOAHHbIA Uil JAaHHOM
He(pTH;
P, P — naBneHHWe HACBILLEHHBIX MApOB HEPTH O U MOCHE UC-

TOYHHKA noTepb, Klla, MM pT. CT.

5.2. BeavyuHa norepb HEPTH OT UCTIApPEHUS OIPENELIIAECTCS IyTeM Ha-
JIOXKEeHHW JJorapudMa JaBjaeHNSI HACBILLIEHHBIX TapoB NPoObI HEPTU, OTO-
OpaHHOM ITOCJIe UCTOYHUKA TTOTEPD, Ha rpaduK 3aBUCUMOCTH s = f(InP)
Uy paccuyuThiBaeTcs 11o popmyie (11) nmocae yCctTaHOBIEHUSI YUCIIEHHOIO
3HA4YeHUs1 Ko3(pdUulineHTa a.

5.3. JlaBieHue HacwilleHHbIX napoB Hed™v (JIHIT) onpenensiercsa no
['OCT 1756, Meton b. MeToa NMO3BOJSIET TEPMETUYHO 3arpyXatb Mpooy
VMCTTBITBIBACMOM He(TU B TOTUTUBHYIO KAMEPY arrapara, CHaOXEeHHYIO JJ151
ITUX LIEJICH ABYMSI KpaHaMU. TakM 00pa3oM U30aBIAIOTCS OT HEYYTEHHOM
MOTPEIIHOCTU B OIpedesIEeHUU NABJICHUS HACBILIEHHBIX NMApOB, KOTOpasd
BO3HHWKAET IPU HerepMeTUYHOM 3arpy3ke Kamepnol. Kpome TOro, yCTaHOB-
neHo, 4yto Metox o 'OCT 1756 comepXUT JUHENHO U3MEHSIOLLYIOCS
cucrteMaTuueckyio olinoky. McripasieHHoe 3HayeHue JAHII moxeT ObiTh

OLIEHEHO 1O (popMmyie
P =1,11P, (12)
rae P — usMmepennoe o N'OCT 1756—52! snauenue J1HII, MIla.
5.4. lariieHMe HacbIILIEeHHbIX I1apOB HE(MTU 1O U INMOC/IE UCTOYHUKA ITOTEPD,
a TaxKe SMIIUprdeckuii KoahduimmeHT B hopmysie 110Teps (CM. 1. 5.1) aBis-
I0TCS CIIY4AaUHBIMU BeJIMYMHAMMU, 3aBUCSLLIMMUY OT YIJIEBOAOPOIHOIO COCTABA
HedTH (JaKe HA OTHOM MECTOPOXKICHUU He(PTh, 1OOLIBaEMast U3 pa3HbIX CKBa-
XUH, HEOIMHAKOBAd 1O COCTABY, OCOOEHHO KOTIa MECTOPOX1EHHUE MHOTOIL1a-

CTOBOE); TeMITlepaTypbl HarpeBa €€ Ha YCTAHOBKAX MOATOTOBKU (OTKJIOHEHMS
OT YCTAHOBJIEHHOTO peXXHUMa B KaKOM-TO CTEINEHU BCErJIA UMEIOTCS); YCIIOBUIA

' NerictByeT 'OCT 17562000 « Hedrenponykroi. OrnpeaencHue JaBJASHUs HACBILLIEHHbIX M1a-
poB». (IIpumeu. u3zo.)
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cenapauuu Ha KCY; metactabiibHOCTY HePTH (IepEChILLEHHOCTH JIETKUMU
YIJIEBOJOPOIAMH ); OT KOHBEKTUBHbIX TCYCHUI B TEXHOJIOTMYECKUX M TOBAPHBIX
pe3epByapax, KOTOPbIE B CBOIO OYEPE/Ib 3aBUCIT OT METEOYCI0OBUM, U IIP. YI10-
MSIHYTBIE CJTYYaMHbIE BEJTUYNHDI XapaKTEPHU3YIOTCI HOpMaJlbHbIM 3aKOHOM pac-
npeaeseHus1. MaccoBasi 10181 IOTepb HePTU OT UCTIAPEHNS €CTh (PYHKLIMSL CITY-
YyalHbIX BEJIMUHUH, TI03TOMY OHa camMa SIBIAETCS C/IyYarHOM BEJIMYMHON U 3a-
KOH €€ pacIipeleyieHHs1 TOXe HOpPMaJIbHbIN, TaK KaK OIpeaeasieTcsl 3aKOHaMU
pacripeacacHUS CiydyaiHbiX BeJIMYNH-apTyMEHTOB.

5.5. BeanyuHa nnorepb HEMTH OT UCITApEeHUS 3a rojl, OnpeaeaseTcs Kak
CYMMa IoTePh 32 BECEHHE-JICTHUMA U OCEHHe-3UMHUI nepuon. ITostomy
crpoaTcs rpapuku 6 = f(InP) a1t KakXaoro U3 ykazaHHbIX EPUOOB.

5.6. ToyHOCTb, C KOTOpOM ornpejesieTcsa XapakKTepucTHKa ClIydaiHOM
BEJIUYMHBI — MaTeMaTU4YeCKOe OXMIaHUE, 3aBUCUT OT KOJIMYeCTBA Ha-
OJII0OEHUHN CIIYYarHOM BEJIUYMHBI. YCTAHOBJICHO, UTO T1PH AECSITH HE3ABH -
CUMbIX ONpeJeaeHHUsIX TOTepb HEPTHU CpedHEKBAJpaTUYHOE OTKJIOHEHHE
cocTaBisieT He bosee 10 % oTHocHuTenbHBIX (CM. 1. 5.10.8).

COOTHOLLEHNE MEXIY MOBbILIEHUEM TOYHOCTH M KOJIMYECTBOM Ha-
ONMIOOCHUUN CNYYAaMHOM BEJIMYHUHBI /11 HOPMAJILHOTO pacripeaeaeHU BbIpa-
Xaercst opMysion

S
S; =—¢, 13
In (13)
rae S, — CpeAHeKBagpaTUYHOE OTKIIOHEHME OT CpeaHeapu(PMeTHIECKOro

3HAYEHUS CAYYANHON BEJIMUYMHBI MO OAHOU BbIOOpKe (st 10
Ha0I10AEHNN B BEIOOPKE);

n  — KoanuyecTBO BbIOOpOK (mo 10 HabGmoaeHUH B KaxiaoW);
S. — CpeaHEKBaApPaTHYHOE OTKJIOHEHME OT MAaTEMATUUYECKOTO OXU-
JJAHUS O BCEM COBOKYITHOCTH BbIOOPOK.

COOTHOLIIEHHME TI0KA3bIBAET, €CJIU TpeOyeTC YBEIMYUTh TOYHOCTD OIl-
penesIieHUst TIOTEPb, HAIIpUMED, B JiBa pa3a, TO KOJUYECTBO BLIOOPOK HYXK-
HO UMeTh 4, T. €. 40 HAOIONEHNH NTOTEPD, YTO BeCbMa TPYAOEMKO U C ITpaK-
THYECKOM TOYKHU 3PEHUSL HE BCEr1a pa3yMHO.

5.7. Ilopsnok mocrpoenns rpaguka 3aBucumMocTi ¢ = f(InP)

J.7.1. B Tedenme onpeneleHHOro rneproaa roja (OCEHHe-3MMHEro Wi
BECEHHE-JIETHEr0) NPEANOYTUTEIBHO YePe3 paBHbIE IPOMEXYTKM BPEMEHM
npou3sBoauTh o100p 10 ipod Hep™ A0 1 10 Npod HedTU 110CIIE UICTOYHMKA

kil R —
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norepsh. [ 1podbl 10 UICTOYHUMKA ITOTEPL OTOMPAIOTCS B TPOOOOTOOPHUKU €M -
KOCTbIO 4 1M?, Ioc/ie UICTOYHUKA — 2 1M°. BpeMeHHOM UHTEpBaJl MeXAY OT-
0opaMM IIpoOK HEMTH 1O UCTOYHUKA U COOTBETCT-BYIOLLEU €M ITPOObI MOC-
JIe UICTOUHHUKA JTIOJIKEH OBITh 110 BO3MOXHOCTH COKPallIeH.

5.7.2. Onipeaensitor 0€3 pa3rasvupoBaHUs BEJIWNUYMHY JaBJICHUS HACI-
LHICHHBIX 11apOB OTOOpPaHHBIX ITPoO HedTH. [1pU 3TOM TOTUINBHYIO KaMeEpy
OOMOBI NpeABAaPUTEIBHO 3aI1OMHAIOT HACBILUEHHBIM BOIHBIM PacTBOPOM
NaCl, a 3arem no cxeme (puc. 3) repMETHYHO TIEPETTYCKAIOT B HEE Npody

HedTU, BLITECHS S PACCOJI.
1 3

\/
D T @
BO3/YX
— | >
\/ \/
A /\
4 2
\/ \/
/\ /\

Puc. 3. CxeMa repMeTUUYHOMN 3arpy3Ky HeTHU B TOTUIMBHYIO KaMepy annapaToB
11 OTIpEACNACHUS JABAEHUA HACBILULEHHBIX NapoOB:
1, 3, 6 — MaHOMeETpPHI;, 2 — NPOOOOTOOPHUK C HEPTHIO, 4 — MTPOOOOTOOPHUK C
paccoJIOM; 5 — TOIUIMBHAs KaMepa; 7 — UTIoJbYaThIid BEHTHU/bL, & — KpaH
nuaMmeTpoM 13 MM, 9 — KpaH auaMeTpom 6 MM




Cepus 08 Boinyck 1 247

5.7.3. OcTtarok 1rpodbl HePTHU, OTOOpAaHHOM A0 UCTOYHMKA ITOTEPD, T1e-
pPEBOISIT U3 ITPOOOOTOOPHMKA B YCTAHOBKY (pUC. 4) U151 pa3ra3upoBaHusl ITpU
(GUKCUPOBAHHONW KOMHATHON TeMMepaType ¥ aTMOCPEPHOM JABJICHUU.

5.7.4. OnpenensieTcd (4epe3 00bEM, KOHUEHTPALIMIO M TUIOTHOCTD) Mac-
ca BbIAEJAMBILMXCA YIIEBOAOPOAOB (/) K Macca pa3ra3supoBaHHON HedTH
(m ). OTHOWIEHHME, 3aaHHOE (DOPMYJIOi

- - M
" m, +m

XapakTepU3yeT MacCOBYIO JOJIIO TOTEPh HEMPTU OT pa3ra3vpoBaHUA MNpU

aTMOC(HEpHOM HABJICHUM.

5.7.3. B3BelwMBaOT NooyepeaHO YEThIPE MMYCThIX CTaKaHA C NOPILIHAMHU
(puc. 5), npenHa3zHayYeHHbIX I UCITapeHUST HEPTH.

5.7.6. Ilo cxeme (puc. 6) repMETUYHO TIEPEBOIAT pa3ra3vpoBaHHYIO
HedTh 1o 250 M1 B KaXAbIX CTaKaH, MOJHUMAaA IIPU 3TOM IIOPILIHU BBEPX.
Tlocie CHATHS pe3MHOBOrO 1UAaHTra NMPOXOAHOM KaHajl B ITOPHIHE 3aKpbl-
BalOT NMNPOOKOM. 3anOJHEHHbIE CTAKAHbI BMECTE C ITOPIIHSAMMU NMOoUYEpeaHO
B3BCLLMBAIOT HA BECax.

5.7.7. Tlo pa3HOCTH BeCOB 3aIMOJHEHHbIX U MYCTHIX CTAKAHOB OIIpE-
NEJIIIOT HAYaJIbHYI0 Maccy HeTH () B KaXKIIOM CTaKaHe.

5.7.8. OCTOpOXHO YAAJISIIOT MOPLLIHY U3 CTAKAHOB, NMPeABAPHUTEJIBHO OTKPbIB
rnpoxogHon kaHai. Hpu aroMm cnepsit, yToObl Karui HepTH ¢ NMOBEPXHOCTH
MOpLUHSA Nagaiy B cTakaH. [loplueHb ¢ Haxoaswencst B HEM IPOOKOM IoABe-
LIMBAKOT HaJ CTAKAHOM C MOMOLLibIO WUTaTvBa. MaloBA3KHUE HEPTH UCTIapAIOT
IIp¥ KOMHATHOM TeMITlepaType, a BBICOKOBSI3KUE ITPY TEMIIepaTypax Bblliie TEM-
riepaTypbl Hauajla KpUcTa/uiM3aumuy napadpuHa. Ilepuognyeckn B3BelLLMBas
UcTapsitolarecst oopasLibl HepTH, JOBOIST MACCOBYIO 10O NMOTEPL OT UCXOI-
HOM (HepasrasupoBaHHOM) HepTH: 10 0,005 — B nepBoM crakaHe; 0o 0,01 —
BO BropoM; a0 0,015 — B TpetheM U 1o 0,02— B geTBepTOM. MacCcoByiO 0JII0
MOTEPh OT UCXOIHON HE(PTU pacCYUTHIBAIOT 1O (hopMyJie

m
o=1+0C ——"’—(1—0 ),
p p
ml
rae m, — KOHe4YHas mMacca He(dTH B KaXIOM CTakKaHe.

J.7.9. Onpenensior AHIT npo6 HedTn nocie ucnapeHUs N3 HUX yKa-
3aHHBIX B 1. 5.7.8 MaccoBeix noJsiei. Ljig 3Toro ¢ noMollblo NOpILHEN U3
CTaKaHOB r¢ pMETUYHO IleperycKaloT HedTh B TOTUIMBHYIO KaMepy OOMObI,
npelBaprUTe/ibHO 3aro0JIHUB ee paccosioM NaCl.

N L —

© Odopmienne. 3A0 HTL 1B, 2010



8 4 3
) X
A
BO3AYX
- X<
\/ /
/\ /\
2
\/ \/
A A

Puc. 4. CxeMa yCTaHOBKH pas3rasupoBaHUs HEPTH:
I — mpo60O0TOOPHUK ¢ HEPTHIO; 2 — MPOOBOOTOOPHMK C paccosoM; 3 — JIMHUA OTBOIA I'a3a U HEPTH;
4 — MAHOMETDP; I — TEPMOMETD; 6 — BEHTUWJIb HIroJibyathlit; 7 — U-00pa3Hblii MAHOMETD;
8§ — 3aKUM BHHTOBOM

GOLHAWAYOU YHHI09D

8VC
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Puc. 5. YcrpoitcrBo uisi repmeTuyHoro nepeBona npod HedTH:

W

i)

4
32\ J

l—

s
o

) )

i"‘ff.l".f. 7 4

N\ N\ s

ot

".-t‘z-m‘\
N

“’.\-
4
(%Y

249

I — crakau; 2 — nopiueHs; 3 — Mydra pasbemMHas; 4 — LUIAHT PE3NHOBHBIN;
J — MEXaHM3M [UIsl TUIABHOTO NepPEMELLEHUS MOPIIHS, 6 — IIMOHKA, 7 — BUHT;

8 — wimn; 9 — Hanpasasowas
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5.7.10. IlpouzBoaurcsa rpapudyeckKkoe 1nMOCTpOEHNE 3aBUCUMOCTH
o = AInP). [Ansi 3TOro paCCYMTHIBAIOT CPeIHEAPUPMETHUYCCKOE 3HAYEHHE
ITHII necatm MCXoaHbiX (HEpa3rasupoBaHHbIX) Npo0 HePTU, OTOOPAHHBIX
10 UCTOYHUKA nToTepb. Jlorapudm cpeaHeapudMeETHYECKOro 3HaYCHU S
JAHII OyneT HayanbHOM TOYKOH Ha OCH InP, Yepe3 KOTOPYIO MPOXOAUT
npsiMast. YTroJl HaKJIoHa IpsiMoM K ocH InP, onipenensercst KoapPuuneHToM
a, YUCJIEHHOE 3HaY€HNEe KOTOPOro paBHO TAHMeHCY UCKOMOTrO yriaa. Yuc-
JIEHHOE 3HauyeHHue Ko puLieHTa g A1 JaHHOW HeddTH pacCUMThIBAETCH
KaK cpejHeapu(pMeTHUYeCcKOe ero 3Ha4eHU Ha YPOBHSIX UCNIAPECHUS, T. €.
1o 40 3HaYeHUSIM.

5.8. PaccuuthiBalor cpeaHeapudpmeTnyeckoe 3HaueHue JJHIT gecsatu
Hepas3ra3zupoBaHHbIX TPOO HE(PTH, OTOOPAHHDIX ITOCJIE UCTOYHHKA IIOTEPD.
B cootBeETCTBUMU C I1. 5.2, UCNOJIB3YA JorapudM cpeaHeapudPMeTHYECKO-
ro 3HayeHus JAHII, onpenensiior BeJIMuKMHY norepb HePTH 32 paccMaTpu-
BaeMbIH [1epHOJ roja, Macc. 10JIH.

5.9. CpenHekBajgpaTuyHasg OTHOCUTENAbHASA OLIMOKa B OMNpeaceHUM
[1OTEPH MO JAHHOMY METOJY BhIpaXxaeTcsi GOpMyJIon

5, =[In(B/P)]" (8, +8, )8, (14)
rae 0, — CpeAHEKBaJpaTU4YHasi OTHOCUTENbHAs OLMOKa B ONpeaerIeHnN
JAHIT HedTH 8O MCTOYHMKA noOTeEpb, %;
0, — CPEIHEKBAJPaTMYHasi OTHOCUTENbHAsSI OLIMOKA B ONpPEAETIeHUM
JHIT Hedtn nmocne UCTOUHMKA NMOTEPDL, %;
0 — CpeaHeKBaapaTH4Hasi OTHOCUTENbHAS OLIMOKa B ONpeacaeHNH

a

IMIIUpUUeckoro koxddulrerdra a, %.

5.10. IlpnMep pacuera TexXHOJOTHYECKHX NOTEPb HEPTH NO U3MEHEHHIO
JABJICHMS HACHILICHHbIX NAPOB

5.10.1. Onpeaenutp BEJIUUYHUHY TEXHOJOTHYECKMX NTOTEPh HEPTU OT
UCIIApEHHNSI U3 TOBApHO-TeXHOJOornuyeckux pesepsyapos PBC-10000 ripu
TIOJITOTOBKE M IepeKauyke HedTHU 3a BeCEHHe-J1eTHUM NePUOL.

Hedtb nocae ycraHoBku noaroroskd u KCY (nasiieHue cenapanuvm
0,105 MIla) ¢ conepxanmneM Boapl 10 1 % rocrynaet B pe3epByapsl Ne 1,
Ne 3, a U3 HUX yepe3 cTosakM B pesepByap Ne 4. B pesepByapax He(dTb OT-
crauBaercsi ot Boabl ipu temneparype 30—33 °C go koHueHTpauuu 0,2 %
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mMacc. Y3 pesepyapa Ne 4 HedTb nepruoauuecky OTKayuBaeTCs B MATUCT-
pajibHbIM HE(PTENPOBOLA. YPOBeHb HE(DTU B pe3epByape KoJiedneTcs B rpe-
nenax 5—10.6 m.

5.10.2. lng mocTpoeHUs 3aBUCUMOCTU © = f(InP) 1 mocaeayonero
oNnpeAcIEHUs MO HEM TEXHOJIOTMYECKUX IOoTepb HePTHU ObLIO OTOOPAHO B
TedyeHue uiosia 1996 1. 20 nmpod HedTH, B TOM uncie 10 npod u3 Tpyodo-
nipopoja nnociie KCY (T.€. 10 TexHonoruyeckux peseppyapoB Ne 1, No 3) u
10 npob6 Ha BbIKMAE HACOCOB BHEILLUHEN OTKAa4YKH (T.e. MOCJE pe3epByapa
Ne 4), ITpobw1 oroupanucek o 'OCT 2517.

5.10.3. Onpenensiiuch 06e3 rpeaBapruTEIbHOTO pa3ra3upoBaHUs J1aB-
JIEHUS HAChILIEHHBIX NapoB Beex mpod HedpTn o 'OCT 1756, meton b, ¢
TEPMETUYHOMN 3arpy3KOH TOIUJIMBHOM KaMepbl, npu teMmreparype 37,8 °C.
PesynbraTel onpeneneHust ¢ nornpaskoi (12) npuBoasitcs B Tadi. 3.

5.10.4. 3aTteM pasrasupoBanuch npu arMocPepHOM J1aBIeHUU U KOM-
HaTHOM TeMIIepaType NnpooObl HepTU, OTOOpaHHBIE 10 TEXHOJOTMYECKHX
pe3epByapoB. PUKCUPOBAJIUCH MAaCCOBbBIE JOJIU MOTEPb HEDTU OT pa3ra3u-
poBaHUsl. Pa3razupoBaHHasgs HedTh KaxXaoW MpoObl TepMETUYHO TIEpe-
BOAMIACKH 110 250 MJI B UeTbIpe CTakaHa Il UCIIapeHMsI, B KOTOPBIX JOBO-
OUJIX MAcCOBYIO JOJIO TIOTEPD (C YYETOM TTOTEPL OT pa3ra3upoBaHUs) CO-
OTBETCTBEHHO 710 ypoBHeM (0,005; 0,01;0,015; 0,02. 3arem onpenenstiin JIHTT
npo0 HedTu U3 crakaHoB 110 'OCT 1756, metron b, npu temnepartype
37,8 °C. PesyabraThb! oripeneneHus ¢ riornpaskou (12) ripyuBeneHb! B Ta0I1. 3.

5.10.5. T1o popmyne (11) paccuurbiBaeMm 3HaAYCHUS KOIMPHUIIUEHTA 4
JUTSI KQXXI0r0 YPOBHSI UCITAPEHUS KaXI0M MpoObl HePTU. Pe3ynbraThl pac-
YeTOB 3aHECEHbI B TY X€ Ta0JULLy.

5.10.6. Crpoum rpaduyeckylo 3aBUCUMOCTb © = f(InP), ucnojib3ys
AaHHbie Ta0AuLbI (pUc. 7). I1o ocu opauHaT oTKIaapiBaeM MacCOBYIO J1OJTIO
notepsb B Maciutade 1 MM : 0,0002. 1o ocu abcumMce OTKIIaABIBAEM J1OTA-
pUdM JaBaeHUA HACBILIEHHBIX MapoB HedTn B Macwitade 1 mMm : 0,01,
HavanbHaga Toyka rpaduka (npsiMas JIMHUS) Ha OCU aOCLIMCC ONpeaeisi-
eTcs JorapudmoM cpeaHeapudmeTnyeckoro 3HayeHus JAHI1 ncxonnubix
rpo6 HedTH, OTOOPAHHBIX N0 pe3epByapHOro napka, T.e. In 551 = 6,31.
Yron HakjoHa NpsIMon K Ocu adcuucce onpeaeasieTest KoM @ULUUMeHTOM
50a, T.e. 50:0,0297 = 1,484, TaKk Kak Maciitad no ocu opauHar B 50 pa3s
KpyrHee MacmTada rno ocu adciuce:

arctg 1,484 = 56°.




0107 ‘91l TILH OVE 2uHoundod &

labauua 3

J1aBpjieHHe HACBILIEHHbIX MapoB Npod HedTH, OTOOPAHHBIX A0 H MOCJIE pe3epByapoB, HA YPOBHSAX
ucnapeHusa. 3HaYeHHS SMIUPHIECCKOro Ko3dpuuueHTa

3HayeHusa KoddPPUIIMEHTA a Ha
YPOBHSAX HUCTIApe HUS

0,5% | 1,0%| 1,5%| 20 %

| 0,0288 10,0279 10,0297 | 0,0296

12 459 O 02951 0,0305 I 0,0306 | 0,0306

0,02951 0,0292 0,0303 | 0,0301
0,0306 | 0,0298 | 0,0310 | 0,0303

0,0312]0,0307 | 0,0307 | 0,0305
0,0298 | 0,0306 | 0,0303
0,0296 | 0,0303 | 0,0303
0,0294 | 0,0315] 0,0311] 0,0306

0,0301 0,03271] 0,0311| 0,0310

0,0296 | 0,0315] 0,0307 | 0,0304

JIHII npo®
0 JlaBreHe HaChIILEHHBIX I1apOB Ha HedTHU, OTOO-
poo YPOBHSIX UCIIAPEHYS, MM PT. CT. PaHHBIX ITOCTE
HedTH | ~ | De3epBYapoB |
0 [05%]1,0%] 1,5%| 2,0 % |Nenpo6] v pr. cn
l 540 454 385 326 275 11 465
> T 552 | 466 | 397 | 3% [ 287
3 546 461 391 | 333 281 13 461
4 | 550 467 394 | 335 284 | 14 462
5 533 471 | 398 | 339 | 287 15 461
6 349 467 394 336 16
7 | 548 | 466 | 393 | 334
8 556 | 469 | 401 343 | 289 18 | 469
9 562 476 406 | 347 | 295 19 | 452
10 554 468 401 | 340 287 20 456 |
Cpen- |
Hie 3m-| 551 467 | 396 337 285 459
yeHud | |

0,0297

| Aodung g0 vnda)

£6C
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6

0,020

0,015

0,010

— - 0,005

0,000
— InPs In 551 In 459 in 396 In 337 In 250

Macurrad no ocu opauHat 1 mum : 0,0002
Macuwrad no ocu adcuuce 1 MM : 0,01

Puc. 7. 3aBucuMOCThs MacCoOBOM A0JIM MOTEPD JIETKUX YIJIEBOLOPOIOB MOBXOBC-
KON HE(TH U3 TOBAPHO-TEXHOJIOMHYECKUX Pe3epBYapoB (6 ) OT HATYPATLHOTO
Jlorapu@ma NaBJIeHUsl €€ HaCHILEHHbIX TTapoB (P, MM pT. CT.)
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5.10.7. PaccuntbiBas HaTypasibHbIN JIorapudPM cpeadero 3Hadeumst JAHI1
rpo0 He(pTH, OTOOPAHHBIX T10CIe pe3epByapoB: In 459 = 6,129 u oTkNanpIBasI
3TO YMCJIO Ha OCH adcUMCC, HAXOAUM MO I'pad@uKy MacCOBYIO JOJII0 ITOTEPD
OT UCIIapeHUS HE(PTHU U3 TOBAPHO-TEXHOJIOITMYECKHUX PE3E€PBYAPOB B BECEH-
He-neTHUM nepuon — ,0054 nnu 0,54 % macc.

5.10.8. CpenHeKBaAPATUUHYIO OTHOCUTEIbHYIO OLLIMOKY B ONpeacJeHUU

rorepb paccurtaeM 1o gopmyJie (14) B cCOOTBETCTBUU C 1. 4.7, UCTIOIb3YS
JaHHble TabiKLbI:

5=\[In(R/P)]" (8, +8)+8 =

= [n(551/459)]" (0,00012+0,00016)+0,00123 = 0,098 = 10 %,

rae P, = 551 mMm pr.cT. — cpeadee 3HayeHue JAHII HedTn no ToBapHo-
TEXHOJIOTMYECKHUX PE3EPBYApPOB;
P = 459 mmM pr.cTt. — cpeanee 3HayeHne JJHI1 nedptu nocsne ropapHo-

TEXHOJIOFTMYECKUX pE3EPBYAPOB;

10
¢ X(R-R)
82 —__ P =l =
J2

R B(10-1)
~ (540-551)" +(552-551)" +...+(562—-551)" +(554-551)°"

551*-9
=0,00012,
10 )
(B,-R)
31€Ch S == 0 — JMCIEPCHS CIYYAHHON BENUYUHBI — JaB-
JIEHWS HACbILLIEHHBIX [1apOB Npob HEPTHU,
OTOOpaHHBbIX /10 pe3epByapoOB;
P — 3Hauyenus JAHII na yposse ucnapenus O
(tabxn. 3);
n=10 — konnuyectBo 3HayueHuH JIHII Ha ypoBHe

ucnapeHusa 0.

© Odopmnenve. 3A0 HTLL 1B, 2010



256 CHOPHHUK JOKYMEHTOB

e ool ol

0
2
, S2 ZI(PSI HR&‘)
P 1=
O =P =T (10-1)
_ (465-459)" +(459~459) +...+(452-459)" +(456-459)"
459t B

=(,00016,

10

(R -P)
3/1€CH S;‘ =’=‘Ti———- — JUCIIEPCUS CAYYAUHOHU BEAUYHUHBI —
HHII nipo6 HedyT, 0TOOPAHHbIX TTOCAE PE-
3¢PBYapOB;
— 3HayeHuss AHII gnga npod HedTH, OTO-
OpaHHBIX MOCJE PE3CPBYAPOB.

§f

40

2 S Z(al—a)z
0, = : =________________,=.2
a a” (40-1)

~ (0,0288—0,0297)" +(0,0295-0,0297)" +...+(0,0304 —0,0297)
) 0,0297% (40 1)

2

=0,00123,

> (a,—a)

3nech §7 == — IMCTIEPCHS SMITUPUYECKOTO KO3MDULIMEHTA;
40 -1
a — 3HA4yeHUs 3MMNUPHYECKOro Ko3phuuu-
eHTa Ha YPOBHAX ucnapeHus (tadn. 3);
40 — KOJHUYECTBO 3HAYCHUN KOSPPUUUEHTA.

JloBepuTeabHasi BEpOSITHOCTb HaXOXAeHUSI MAaCCOBOM A0JIM MOTEPD OT
HUcriapeHuss HeTHU U3 TOBAPHO-TEXHOJIOTHYECKUX PE3EPBYAPOB B BECEH-
He-jneTHUM repuos B rpanunax 0,0054 £10 % onpenensercsa Tadyaupo-
BaHHBIM UHTerpaaoMm Jlariaca:
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2 2,06
~uf2 _

: e "“du=10,96,

V2T ;';

rme u = (c — W/s,

31eCbh O — MAaccoBag doisl IOTEPD;
u = 0,0054 — maremMaTHyeckKoe OXXHUIaHUE BEJINYUNHBI

NOTEPD;
s = 0,0054-10 % = 0,00054 — cpeaHekBaapaTH4YHOE
OTKJIOHEHUE;
2,06 — MakKCHMaJlbHOe 3HAaYyE€HMUE TEPEMEHHOM U, PacCCyMU-

TAHHOE 110 MAaKCUMAaJIbHOMY 3HAYEHMIO NMOTEPDL HE(-
TH B BeceHHe-neTHuM nepuon (10 onpeneneHum):
(0,0065:; 0,0044; 0,0058; 0,0050; 0,0054; 0,0052; 0,0059;
0,0051; 0,0055; 0,0053. Jaunsie 10 onpeneneHnii Be-
JIMYUHHBL MOTEph paccuuTtandbl no ¢opmyie (11), uc-
110Jb3ys JaHHblEe TabJ. 3.

6. PACUETHO-DKCIIEPUMEHTAJIBHBIM METO/I
OIIPEAEJIEHUA ITIOTEPb HE®TU OT UCITAPEHUA
N3 PESEPBYAPHDbIX IIAPKOB ITPOMDbICJ/IOB U
MATI'MCTPAIBHBIX HEOTEITPOBO1OB

6.1. MeTon oCHOBaH Ha 3aMeHE pPeaIbHOTO HEPABHOBECHOI'O IpoLiecca
HUCIapeHMs1 JIETKUX YIJIEBOAOPOOOB HE(DTU B pe3epByapax TIMNOTETUYECKUM
PAaBHOBECHBIM, Y KOTOPOIrO BEJHMYMUHA OTEPh OJMHAKOBA C HEpaB-
HOBeCHbBIM. HepaBHOBECHOCTbL peaJIbHOTO IpoLecca UCITapeHUs Cieayer
M3 TOrO, YTO KOHUECHTPALIUA YIJIEBOAOPOAOB B [TapOBO3AYLLIHOM IIPOCTPAH -
CTBe pe3epByapa, KaK INpaByul0, HUXKE KOHIICHTpALUWUU HACBILIEHHUS. DTO
CBUIETENLCTBYET O TOM, UTO AMHAMUYECKOE pAaBHOBECHE MEXIY He(ThbIO
U ee rmapaMm OoTCyTCTBYET. Eciim Obl TpH 3a110J1HEHUHU PE3EPBYAPOB I1OCTO-
AHHO BBLITECHSJIAChb B aTMOC(Eepy HACHILLICHHAaA MapoOBO3AYyLIHAsA CMECH,
TO TAKOM ITpouecc ObiJ1 Obl pAaBHOBECHbIM.

In1oTeTU4EeCKN MOXHO CBECTH HEPABHOBECHBIM ITPOLIECC UCTIAPEHUS
B pe3epByapax K paBHOBECHOMY, €CJIM YMEHBIIUTL OObEM BO30yXa, KOH-
TAKTUPYIOUIETO ¢ HEPTHIO, 10 TAKOM BEJIUYUHBI, TPU KOTOPOM KOJHYE-
CTBO YIVIEBOJIOPONOB, Iepelleliee B 11apoBO¢e 1TpOCTPAHCTBO B HEPABHO-
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P il el

BECHOM ITpolecce, Ob10 Obl JOCTATOYHO 1151 00pa30BaHUS HACBILIEHHON
NMapOBO3AYHUIHON CMeCH. TeopeTnUeCKM KOJIMYECTBEHHAA CBA3b MEXKAY T1a-
paMeTpaMH PaBHOBECHOTO U HEPABHOBECHOTO MPOLIECCOB BbIpaXKaeTCsl
dopmyon

P }Dnﬂnum
1+1,202-107 2—rzot Zou T
]:: pﬂH €
rne P —paBiieHNe HACBILLIEHHBIX 11apOB HEPTU, TOXAECTBEHHO PABHOE

NapLUAaJIbHOMY JaBJICHUIO YIJIEBOAOPOAOB B ra30BOM IIPO-
CTPAHCTBE pe3epsyapa B paBHOBECHOM npouecce, [1a;

P~ — naBieHWe B ra30BOM MPOCTPaHCTBe pe3epByapa, Ila;

P . .— [aBJICHUE HACBHILIEHHBIX NTApOB BOIbI NPU TEMIIEPATYPE B pe-
3epByape, [Ila;

I’ — Ttemneparypa B pesepsyape, K;

M, — MoOJeKyJsIpHass Macca UCXOIHON HePTH;

Py, — TMJIOTHOCTb MCXOAHOI HedTH npu Temnepartype T, Kr/Mm’,

n=1V/V, — orHolueHHe obbema BO3ayxa V K 00beMY NMOCTYNHB-
e B pesepByap HedTH V, B paBHOBECHOM TPOLECCE;

e’ — MOJIbHasA Aons norepb HEMTHU B HEPABHOBECHOM Mpoliecce,

TOXIECTBEHHO paBHasli MOTEPSIM B PABHOBECHOM TMpoliecce.
Ilepexon K paBHOBECHOMY IIPOLIECCY HEODXOIUM, YTOOBI UMETh BO3-
MOXHOCTb PacCYMTHIBATh MOTEpPU HedTH OT uUcmapeHUd (e) U3 TEXHO-
JJOTHYECKHUX U TOBAPHLIX pPE3epBYapoOB, TIPOMBICIOB U MarucTpajbHbIX
HedTEernpOBOAOB 110 KOHCTAHTAM (pa30BOro paBHoBeCUsl. MeTod MOXET

ObITh UCITOABL30BaAH JJIS1 pacuy€TOB MpoLEcca cenaparuy HedTu.

6.2. cxoaHbie JaHHbIE AJ1S pacyeTa

6.2.] . YI/1€BONOPOAHBIH cOcTaB MCXOOHOM HehTn — X, % Macc (or C
. .), 1o F'OCT 13379.

6 2 2. MosexyasipHasi Macca UCXOLHOi Hehtn — M, .

6.2.3. I11oTHOCTL MCXOXHOM HedTH MU Temriepatype 293 K — p, , Kr/M°.

6.2.4. Temneparypa HedTH B pesepByape — T, K.

6.2.5. MoexyasipHas Macca KOMIIOHEHTOB — M,

KOMIIOHEH THI

M

Or
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6.2.6. [laBneHye HaCbILIEHHbIX 1apOB TOBapHOIl HEPTHU ITOCIE pe3ep-
ByapoB B nyHKTe caadyu no [OCT 1756 (BbIITMCKN U3 XYPHAaJIOB Jia-

GOpaTOpUIl MIIM TIO 3aMepam ucciaenosareneit) — P, Tla.
6.2.7. PacueTbl TOTEPD BLITIOJHAIOTCSA HA 1 MOJIb UICXOTHON HEPTH.

6.3. IlocsienoBaTe/IbHOCTh PacyeToB

6.3.1. OnpenensieTcss MoJasipHasi KOHLEHTpauuA (B JOJSIX €IUHULIbI)
Kakaoro komrnoneHTa (no C, BKJIIOYNTEIbHO) B He(DTH 110 popMyie

Xor =M, Xy, [M,, -100.

6.3.2. OnpenensieTcsi MOJIsIpHasi KOHUEHTpaLus (B J0JIsIX €AMHMLbI) B
HedgTh KoMnoHeHTa C, | 110 popMyiie

5
X o6 =l—2xm.
1=|

6.3.3. HasineHue B cucreme P, Ila:

‘R: — }Dp - }Dn.ﬂn,um ?
— 2
rne 1gP ..., =2,747 +~ { =273 .
0,1431 -5

6.3.4. /laBjiecHHE HACbILLIEHHDbIX NTapOB TOBApHON HEPTH NPU HYJICBOM
COOTHOLUEHUM (a3 U Temniepartype 1
’
P=17T111-P.
6.3.5. IlepecueT naBaeHUsl HACBILIEHHBIX MAapOB HA APYrUe TEMIIepa-
TYPbI BBINTOJAHSIETCS 110 (POPMYIJIE

Bg{ ='Pgi'fle_0,025(tl —r).
6.3.6. PaccyuTbIBalOTCS KOHCTAHTHI (PAa30BOro paBHOBECUS MHIUBU-
IyabHbIX KOMIIOHCHTOB HEPTH K MpY NaBIeHUH B CUCTEME P 1 temmne-
parype 1 B pe3epByape:

b T
lo K =g +—~~——m leg P.
gl i Cl+]-:: Igf

Koappuumentoi a, b, ¢, m st KaX10ro KOMIOHEHTA ITPUHUMAIOTCS
13 taoa. 4.
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Tabauua 4
3uaveHus ko3 pumMeHTos a, b, ¢, m, 1151 KOMIOHEHTOB HeTH
KOMTIOHEHTBI a b C m

Co, 17,7 | —979 | 2735 | 0,99
N, 4,58 | 4,51 82,00 1,006
CH, 5,66 238 | 117,00 | 1,000
CH, 7578 | 8418 | 7,00 | 0993
CH, 6529 | 7411 | 1256 | 0989
iCH, 422,12 | —41334 | 239 | 0,986
 nCH, 996 | 10857 | 1043 | 0986
iC.H_ 27739 | 278274 | 042 0,986
nC.H,, 107,18 | 116,18 | 11,29 | 0,983
C,.. 294499 | —293644 | —055 | 0,970

6.3.7. IlnoTHOCTbL MCXOOAHON HedTHU NMpPU 3aJaHHOW TEeMIeparype
T. onpenensercs no dpopmyne (F'OCT 3900), kr/m’

Por =Po. — V(7. —293),

rome Y  — CPemHsisi TeMilepaTypHasi MoTipaBka MJIOTHOCTH, KOTOpast TIPH-
HUMAaeTCs U3 Taod. J.

6.3.8. PaccUuThIBAIOTCS KOHCTAHTBI (ha30BOr0 paBHOBECHS KaXKIOIO i-TO
KOMTIIOHEHTA B MPUCYTCTBUM BO31yXa ITo GpopMyJie
B~ P

P ;

6.3.9. PaccuuTeiBaeTCd METOAOM TOCJIEA0OBATEIbHBIX MPUOIUXEHUN

MOJIbHAS JOJISI IOTEPb ¢ MO YpaBHEHMIO

K _x,
L 16
214—6”(1{!& ~1) (16)

6.3.10. CpenHexBaapaThuyHasli OTHOCUTEbHAsI OLIMOKA oTipeeieHUs

[OTeEPh 10 PaCYETHO-IKCTIEPUMEHTAILHOMY METOLY HE npeBbillaer 15 %
TPU JOBEPUTEILHON BepOATHOCTU 95 %.

Kmt -
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labauua 5
TemnepaTypHas nonpaska Ha MJIOTHOCTb He(TH

TeMmrieparyp- Temiteparyp-

IInorHocts, p,, Hasl IOTIpaB- [InorHOCTS, P Has MOTIIPAB-
Kad, Y K4d, 'Y
630.0-699.9 | 0910 | 800,0-8099 | 0,765
700.0-709.9 | 0,897 | 810,0-819.9 | 0,752
710,0-719,9 | 0,88 | 8200899 | 0738
720,0-729.9 | 0,870 '830,0—839,9 0.725
730,0-739.9 | 0857 |  840,0—849.9 0,712

740,0—749.9 0.844 |  850,0—859,9 0,699

750,0—759.9 0.831 |  860,0-869.9 | 0,686
760,0—769,9 0818 | 870,0-879.9 | 0,673
770,0-779.9 | 0,805 880,0—889,9 0,660
780,0—789,9 0,792 890,0-899,9 | 0,647

790,0-799,9 0,778

7. METOABI OIIPEAEJIEHUA ITOTEPb HE®TU CO
CTOYHbIMU BOJAMMU

7.1. YrneBonopoaHbie KOMITOHEHTBI HEPTU, HAXOASILIMECH B CTOYHOM
BOJI€ B paCTBOPEHHOM COCTOSIHUU WIN B BUIE SMYJIbCUU U TIVIEHKU U YBJIE-
KAeMbI€ BMECTe C BOJIOH ITPH €€ YTHIIN3aLUMU, COCTABJISIIOT TEXHOJIOI'MYECKHE
NMOTEPMU.

7.2. ITotepu HedpTH OT YHOCA CTOYHBIMM BOJAMH MECTOPOXKIECHHSI pac-
CYUTBLIBAIOTCH 110 popmyiie, % macc. OT 10ObITON HEPTH:

. w107 L7 y-107
yB - ) 1 7
(100-W)p,  m (17)
TAE n  — YAEJbHOE CpedHEB3BCLICHHOE COoAcpXaHue HE(PTU B CTOYHOMU
BO#Ee, Mr/am?;
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W — cpenHeB3BelLICHHAas OOBOAHEHHOCTb AOOBLIBAEMOH HE(PTH Ha
MECTOPOXAeHUU, % 00.;

p, — IUIOTHOCTb TOBApHOil HedTH, T/M’;

' — CcpeaHEeCyTOYHBIA pacxon NPEeCHO BOAbl HAa MOATOTOBKY HEQd)-
TH, M3/CYT; |

m - cpeAHeCcyTO4YHasi Macca JOObLITOM HeTU HA MECTOPOXICHUM,
T/CYT.

7.3. B omsinuue oT Npeaplayllero UHTerpaibHOro MeToia onpeuesie-
HIS TOTEPb HEMTU OT YHOCA CTOYHBIMH BOJAMU PACYETHI MOXXHO MPOBO-
OUTH 10 OTAEJbHBIM YCTAaHOBKAaM TMOATOTOBKU M COpOCa CTOYHBIX BOJ, C
CYMMUPOBAHUEM PE3YJILTATOB IO (POPMYIIE:

(18)

rae k — KOJIMUECTBO YCTAHOBOK MOATOTOBKH M COpOCa CTOYHBIX
BOJI HA MECTOPOXIACHHUMU;
— comaepXaHve He(PTU B MPOAYKIIUM CKBAXHWH COOTBETCT-
BEHHO JI0 M Tocie i-ii yCTAHOBKH, OOBLEMHBIE OOJIU;
m. — CpEeAHECYTOYHOE KOJIMYECTBO AOOBITONM He(PTH U3 CKBa-
>)KUH, BOJa KOTOPLIX MOIAAacT Ha [-10 YCTAHOBKY IIOATIO-
TOBKHM U cOpOCa CTOYHBIX BOA, T/CYT;

cé? Tf

n, — cpenHee yAeNbHOE COACPXKAHWE HEPTU B CTOUYHOM BOIE
I-ii YCTAHOBKH, MT/IM?;

P, — TUTOTHOCTb TOBApHOW HEPTH, T/M ;

m — cpeaHecyToYHasi Macca JOOBITOM HEPTH Ha MECTOPOXK-
NEeHUH, T/CyT.

B nyHkKTax, rje ocyluecTBIsIeTCs 00eCCOIUBAHAE HEPTHU, YHOC HEQTHU
MpeCHOM BOAOW YYUTBLIBACTCH BBECACHUEM ITOINPABKH B ITapaMeTp — CO-
nepxaHue HedTH B IIPOAYKLIMK CKBaXUH 10 (-l yctaHOBKM (H ). Hc-
NpaBJIEHHOE 3HaueHue H  uMeeT BUA:

H’ — Kch:
“TY yVH
H T ci
rae V, — oObeM TOBAapHOM HedTH, NMOABEPralICHCs 00ECCOJIUBAHUIO,

T/CYT;
V' — cpeaHecyro4YHblii pacxol NMpecHOW BOAbI, M’/CyT.
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7.4. IlapameTpnl, Bxoasiuve B popmynnl (17), (18), npuHUMaOTCs U3
OT4ETOB HePTETIPOMBICIOBBIX CAYXKO.

7.5. YaenbHOoe coaepxaHue He(TU B CTOYHOM BOIE OIIpeaesnsieTcs IO
OCT 39—-133 «Bona a5 3aBogHeHUs1 HEPTSHBIX IJIACTOB...».

7.6. 115 pacyeTa cpeaHeB3BelLlIeHHO 00OBOAHEHHOCTH 1OObIBAEMOM HA
MECTOPOXICHUU HEPTHU MCIIOJb3YIOTCI JaHHbIE 3aMepOB A€OUTOB XK/ -
KOCTH CKBAXXWH U €€ aHaIM30B Ha 00BoxHeHHOCTh 10 TOCT 2477 «Hed-
TeNPOAYKTHI. MeToa KOJIMYeCTBEHHOTO ONpeaesIcHUsE COAEPKaHUA BOObI».

7.7. OnpeaeneHne rJaoTHOCTH Hedtr rpousBoautcd 1o ['OCT 3900.

-~ 7.8. OTO60p nNpod CTOYHOU BOIIbI MPON3BOAUTCS B COOTBETCTBUHM ¢ Me-
TOANYECKMM PYKOBOJCTBOM I10 aHa/IM3y CTOYHBIX BOI HedTenepepa-
OaTbiBalOLLIMX U HEPTEXUMMNYECKUX 3aBOJIOB.

7.9. [Torepu He(pTU OT YHOCA CTOYHBIMHU BOJAMU Ha TepeKayuBaroLIUX

CTAHLMAIX MarucTpajibHbIX He(PTENPOBOLOB PACCYUTBLIBAIOTCS 110 (POPMY-

ne, % macc:
107
m, =482 1
y GH ? ( 9)
rne ¢ — YyIOeJbHOE comepXaHue HedTU B CTOYHOM BoOjie, ONpenesieH-

Hoe no [THAD 14.1:2.5—95 «MeTtonuka BbINTOJIHEHUST U3ME-
PEHHUH MAacCOBOM KOHUEHTpAaLUUMH HEPTEHPOAYKTOB B NMPUPOIL-
HbiX U CTOUYHBIX Bosax MertoaoM MKC», Mr/om’;

() — o00beM JpeHUpyeMoil BOIbI, M,

G — macca HedTH, noasepxeHHol orcroio Ha HIIC, T.

H

8. METO/I OIIPEAEJIEHUA IIOTEPb HE®TH OT YHOCA IT'A3OM

3.1. Ha ctynensx cenapaumm Karuiy HedTU YHOCSTCS TOTOKOM rasa u
BbINAAAIOT B OCAJIOK B KOHJAeHCAaTOCOOpPHUKAX MPOMBICIOBBIX Ia30CcO0P-
HBbIX CETEN WM B OTCYTCTBMM NOCACIHUX B IIPMEMHBIX Ira3oceriaparopax
KOMIIPECCOPHBIX CTAHUUM. ECIN KOHAEHCATOCOOPHUKH U IIPUEMHBIE
ceriapaTopsl MPOAYBAIOTCI B aTMOC(EPY WM XK€ COAECPKMUMOE UX CXKUra-
€TCs B (pakesiax, TO YHOC KarnejibHOW HedTH NMOTOKOM ra3a OTHOCHUTCH K
TEXHOJIOTMYECKUM TOTEPSIM HedTH.

3.2. Ilotepmn KamenabHOM HEdTH OT yHOCA ra3oM pacCYMUTHIBAIOTCS T10
dhopmyne, % macc:
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[T, =4I"-0,0001, (20)
e ¢  — YAEJIbHBIM YHOC HedTHU ra3oM Ha CTYIIEHU cenapauuu, r/m’;
I" — razoBmiil pakTOp Ha CTYIMEHMU cemnapaLMu, M3/T.

q____ (G2 _Gl)(l_W)pH]:,qR}
[pu (1 o W) + Wpu.ﬂ]chR:uI;} |

rane G, G, — Macca QUIBTPOBAIPHOIO CTaKaHa C MaTepUajioM 10 W
nocae coOpoca raza (onpeaejseHUe NPOU3BOAUTCS TIO
PJ1 39-1-61-78), r;
W — CpeAHEB3BeLIeHHass OOBOAHEHHOCTh JOObIBaeMOI HEDTHU
Ha MECTOPOXIACHUM (MO JAHHBLIM HEMTEIIPOMBICAOBBIX
ciayx06), % 00.;

(21)

Q. — 00BeM He(PTIHOrO rasa, 3apUKCUPOBAHHBIH CYETUYUKOM
3a BpeMst oqHoro 3amMepa (omnpeneneHue o Pl 39-1-61—78),
M3;

P, T  ~— abCoOMOTHbIE NABJEHUS U TEMIEpATypa ra3a B CYETUYMKE
(onpeneaenue no PI 39-1-61—78), kr/cm?, K;

P, T, — HOPMAJIbHOE AaBJE€HUE U TeMIieparypa, Kr/cm?, K;

P, — MJIOTHOCTh TOBApHOH HEMTU (1O JAHHBIM HEDTEIIPOMbIC-
JIOBBIX CJIyX0), Kr/am’;

S — TIJIOTHOCTb MJIACTOBOM BOIKI (1TO JAHHBIM HEDTENIPOMEIC-

JOBBIX Cayx0), xr/am>,

fazoBbIl1 PakTOp HA CTYMNEHsX cernapauuy NMpuHUMAaeTCs 1Mo JaHHbIM
HePTETTPOMBICIIOBBIX CITYXO.

8.3. Ilpn onpenesieHUU yaeJdbHOro yHoca HedTu razoM (QpUIbTp-
HAKOITUTENAb YCTAHABIMBAECTCS Ha BbIXOIE ra30BOr0 NOTOKA U3 ra3ocernapa-
TOpPA, €CJIU TAKOBOM MMEETCSI B COCTaBE CerapallMOHHOrO y3/1a; B TPOTUB-
HOM CJlIy4a€ — Ha BBIXOJE U3 HedTerasoBoro cernaparopa. B ykazaHHbBIX
MECTaX B ra30BOM ITOTOKE YIrieBOAOPOIAHBIA WU BOASTHOM KOHAECHCAT OT-
CYTCTBYET, UMEIOTCS] KArUI BOAOHEPTIHON SMYJIbCUU WU XK€ IMTPU BbICO-
KOM OOBOAHEHHOCTU NPOAYKHUU CKBAXXWH Kariv He(PTU U BOIBI.

8.4. YienbHbBIN YHOC KanejabHOW HEPTU ITOTOKOM Ta3a €CThb CliydyaifHasi
BEJIMYMHA, TTOOTOMY 3aMephl mapamMeTpoB G, G,, Q ., P, T TIpOU3BO-
asTest He MeHee 20 pa3 B TeueHUe NMPOOOJIKUTEIBHOTO BpeMeHMU (20 nHeil).

8.5. B cayyae He0OX0AMMOCTH YTOYHEHUS MOJYYEHHOro no GpopMy-
Je (21) yaeabHOro yHoca KanejbHOM HEedTU Ta30M PEKOMEHAVETCS WC-
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T10J1630BaTh 00J1€€ CAOXKHBIA METOI ONPEACIACHNS 3TOr0 rapamMeTpa: 3KC-
TparupoBaHUe (PUIBTPYIOLIEIO dJIEMEHTA M IOCAEAYIOIIEE ONpeiacacHUE
110 OTNITUYECKOU MJIOTHOCTU KCUJIOJIBHOI'O SKCTPaKTa MacChl HE(PTHU, YIIOB-
JNIEHHON (DUIIBTPOM.

9. METOJ ONPEJIEJIEHNSA IOTEPb HE®TU OT YTEUYEK
YEPE3 YIILJIOTHEHUS HACOCOB, ®JIAHIIEBEIE
COEJIMHEHUA, CAJIBHUKOBBIE YILUIOTHEHUA

3AIIOPHOU APMATYPBI

9.1. TexHMYECKUMU YCIIOBUSAMM HA LIEHTPOOEKHBIE HACOCHI C Callb-
HUKOBBIMHA U TOPUEBBIMU YIUIOTHEHUSIMHA BAJIOB NPEAYCMATPUBAKOTCS
YTEYKU TepeKkayuBaeMoOM cpelbl yepe3 YriJIOTHEHUsI KaK Hen30eXHble,
CBSI3aHHble C 00pa30BaHUEM M OTBOAOM (PPMKUMOHHOIO Teruvia OT nap
TpeHUs. BeanumHa yreuek 11 HaCOCOB Pa3JIMUHBIX THITOPA3MEPOB C
CAaJIbHUKOBbIMM YIJIOTHCHUSIMU M3MeHAETCHa B npeaenax 12—30 a/y4, ¢
TopLeBLIMH YILDIOTHEHUSIMU OT 0,04 no 0,3 n/4. OtoennBiiasicst OT yii-
JJOTHEHUM XUIAKOCTh NonagaeT B BOPOHKM, a U3 HUX 0e3 3a1epxek I10
BEPTUKAJIbHbIM TPyOaM M HAKJIOHHOMY KOJJIEKTOPY B MOJA3EMHYIO ApeE-
HaXHY1I0 eMKOCTb (0T 8—40 M’) mo TV 26-18-34—89E. BritecHsieMble B
aTMocdepy XUAKOCTbIO, 10 Mepe HaloJHEHUsS €eMKOCTH, napbl HePTU
NPEACTABASIOT TEXHOJIOIMUECKHME NMOTEPU HEPTHU OT YTEUYEK Yepe3 YIIOT-
HEHMSI HaCOCOB.

9.2. Ilotepn HedTHU OT yTeyeK uepe3 YIUIOTHEHHUS HACOCOB pacCcyu-
ThiBaloTCs 1O hopmyne, % macc:

T.- 10| PCp (< V n
M, =-t—| 1 s T, +— |+
Y fn[:} 7—; ZBI {1 2

+—% T, ,

1, i=| 2 (22)

rae m — Macca HedTH, nepekadyaHHas HACOCHOM cTaHuuel 3a rog, T;
3. — YTE€YKHM MEPEeKAYMBAE€MOM XMIKOCTH Yepe3 YIJIOTHEHME

I-I'0 HACOCA, IPHUHATHIE 110 €ro MacropTy WJiIH TEXHHYEC-
KAUM YCIOBMSX, J1/4;
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— BpeMs padoThl i~-r0 HACOCa COOTBETCTBEHHO B BECEHHE-
JIETHUW U OCEHHEe-3UMHHUM TNepuoibl rojaa, 4.

C,, C. — KOHUEHTpauus yrieBOJOPOJOB B Ta30BOM MPOCTPAHCTBE
ApPEeHaXHONW eMKOCTH COOTBETCTBEHHO B BECEHHE-JIETHUH
M OCEHHE-3UMHHUI NMEPUOABI TOAA, AOAU MOJbHbBIE. Or1-
peaensieTcs Kak cpeaHeapudMeTH4eCKoe XxpoMarorpadu-
yeckux aHanu3os 10 npod napoo3ayurHoi cmecH (I1BC),
OTONPpAEMBbIX FIOCAeA0BaTEILHO U3 €eMKOCTH B TEYECHHE

o 10 nHeit B KaXxJI0M nepuone;

P.,, P, — TUJIOTHOCTB NnapoB HedTH 1o XpomarorpapuyecKkuM aHa-

an3am I1BC, BoITecHsieMbIX W3 IpPEeHaXHOH €MKOCTHU B

BeCeHHe-JIETHUNH U OCeHHe-3MMHHUI TEpUoabl, I/aM’;

i1 "2

V — 00BbeM JIpeHaXHOU €MKOCTH, M’;

n, n, — KOJIMYECTBO OTKA4YeK U3 APCHAXKHON €EMKOCTU COOTBETCT-
BEHHO B BeCeHHe-JIETHUH U OCEHHE-3UMHUHN NEPpHUOIBI;

P, P, T, 6T, — COOTBETCTBEHHO NABJICHUE U TeMMepaTypa B ra30BoOM
NPOCTPAHCTBE APEHAXHOH €MKOCTH B BECEHHE-JICTHUH
U OCEHHEe-3UMHUN nepuolbl (CpeaHeapuPMEeTUIYECKUE
JaHHBbIE 3aMepPOB B MOMEHTHI oTOOpa npood), Kr/cm?, K;

P, T, — HOpMAaJIbHBIE JaBJIeHUEe U Temmeparypa, kr/cm?, K;

k — KOJIMYECTBO HACOCOB Ha HACOCHOM CTAHLIUMU.

9.3. IToTrepyn HedTU OT yTeueK dyepe3 YIJIOTHEHUSE HACOCOB pPacCyU-
THIBAIOTCS KaK CpellHeB3BelIeHHOe 3HaYeHUe NMOoTeEPb 10 HACOCHDBIM CTaH-
uusiM, % macc:

D I, m; |100 %
_\ =l

IT=-- Y : (23)
rae ]‘Iw. — noTepu HedTU OT yTeueK Ha i-i HACOCHOM cTaHLUU, % Macc;
m, — macca HedTH, ME€peKayaHHas /- HaCOCHOMW CTaHIMeH 3a

rona,T;
M — romosas ao6bplua HedTH, T.

9.4. TTorepu HedTH Yyepe3 PaHLEBbIE COCAUHEHUS U CAJIbHUKOBbDIE
VIUIOTHEHUS apMaTtypsl paccuuThiBaloTes no P/l 39-142—-96 «Metoauka
pacueTa BbLIOPOCOB BPEAHBIX BEILIECTB B OKPYXKAIOIIYIO Cpelly OT Heopra-
HU30BaHHBIX UCTOYHMUKOB HedTerazoBoro o0opyaoBaHuA», % Macc:

Hzgal(QI n X Té;‘?z n, X, T‘z), (24)




(_,’epuﬂ 08 Botnyck 1 267

rie q,q, — COOTBETCTBEHHO BEJIMYMHA yTCYKH HEPTH Yepe3 oaHO iaH-
1IEBO€ COCAMHEHME M CATbHUKOBOE YIUIOTHEHUE, KI/4;

n,Hn, — COOTBETCTBEHHO YNUC/IO (JAHLEBBIX COCAUHEHMI U CAJIbHA-
KOBbIX VIUVIOTHEHMHA HA TEXHOJOIMMYECKOM IMOTOKE, 1UT.;

X,,X, — COOTBETCTBEHHO N0/l (DIAHUEBBIX COCAMHECHUH M CalbHUKO-

BbIX YIUIOTHEHW, NOTEPSIBLLIUX MEePMETUYHOCTD, NOJU €AUHULIBI;

,T, — COOTBETCTBEHHO Bpemst paboThl COEAWHEHUHN U YILUIOTHEHHH

B TCUCHMUE roja, u;
nt — Macca HedPTH, NepeHEeCeHHAass TEXHOJIOTMYECKHUM MOTOKOM B
Te4eHHue roja, T/To..

4

10. PEKOMEBJALIN 110 OTOPY U NIOAT'OTOBKE K
AHAJIN3Y TIT1POb HE®THU U TITAPOBO3AYUIHON CMECHU

10.1. Ilpn onpeneneHumn norepb HePTU KOCBEHHLIMU METOAAMMN OT-
oupaloTcst npoObl HePTU A0 UM TI0CTE UCTOYHUKE TOTEPD.

10.2. IIpoosbl HepTU oTouparotcs 1o 'OCT 2517 B npobooTOOpHUKU
tina I11'0 o OCT 14921.

10.3. O160p Npod NpOU3BOAUTCA B MECTAX MHTEHCHUBHOIO IepeMeE-
IIMBaHMA T1I0TOKA HePTU (BEPTHUKaJIbHbIE U HAKJIOHHbIC Y4aCTKH HedTe-
[1poBOAA, BHIKUAHBIE TUMHHUHY HACOCOB M Ap.) 'epMETUYHO «MOKDPBIM»
CITOCOOOM, T.€. BBITECHEHMEM M3 ITPOOOOTOOPHUMKA HACKHIILIEHHOTO PACTBO-
pa 1roBapeHHON coav HedThio. [IpyHLUMIIMANIBHAY cXeMa OoTOOpa NPood
npejacrasjieHa Ha puc. 8. BoiTeCHeHUe paccosia peryjJmpyloT BEHTWIEM 4
TAKUM 00pa3oM, 4TOObI JaBJIEHKE B ITPOOOOTOOPHUKE OBLIO O0JIbIIIE HAB-
JIEHUSI pa3ra3upoBaHus He(PTH.

10.4. O6beMbl NPo0 onpenessiioTcs pacxoloM He(MTH HA OAUH aHAJIM3
N KOJMYECTBOM aHAJIN30B, HEOOXOAMMBIX AJIS pacyeTa BEJAMYUHBI I1OTEPH
He(dTHU Mo OIHOMY U3 BBIOPaHHbIX METOJIOB, U COCTABJISIIOT OT 2—5 AM°.

10.5. ITpoObl He(pTH JOCTABIAIOTCA B A1A00PATOPUIO, TIOATOTOBJISIOTCS
K XpoMaTorpapm4yeCKMM U MHBIM aHaaM3aM M 3aTeM aHaJIU3UPYIOTCS 10
XUMHUUYECKOMY cocTaBy, onpeneiasercs JAHI1 HedpTtu mo Mepe oTrdopa jier-
KUX ppakumi. [loaroroska npod K aHaJaM3aM 3aKJII04YACTCI B pa3rasupo-
BaHHUU U 00€3BOXUBAHUU He(pTHU, €CAN B 3TOM €CTh HEOOXOIMMOCTDb (Ha-
MpUMEpP, €Ciau NpoObl BOAOHEPTIHON 3MYJIbCUU OTOMPANIUCH HA JOXUM-
HBIX HACOCHBIX CTAaHLIMSIX). PasraznpoBaHue HEPTU MOXHO ITPOBOJIUTH HA
YCTaHOBKE, COOpaHHOM 1o cxeMe, N300paXxeHHOM Ha puc. 4.

© Odopmaennc. 3A0 HTU 116, 2010 -
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Puc. 8. [IpynuunuanpHas cxema otoopa npooOs! HEPTHU:
I — Tpybonposon; 2 — NpoboOTOOPHUK; 3 — MAHOMETP;,
4, 5, 6, 7— Urogpyatble BEHTUJIN, § — €MKOCTb

10.6. dns 00e3BOXMBAHUS pa3rasvpoBaHHYI0 BOAOHEGDTAHYIO SMYIIb-
CHIO TIEPETIYCKAIOT B IIPOOOOTOOPHHK C BOJHLIM PAaCTBOPOM NE3IMYbra-
Topa. IlepeMelinBaHWe 3MYIbLCUU C JE3MYJAbTaTOPOM HOCTUTAETCSI PE3-
KHUM IepeBOopayrMBaHUEM U BCTPAXMBAHUEM NMPoOoOTOOpHUKA. Comep-
XaHue Boabl B He(TH JOIKHO cooTBETCTBOBATh TpeOboBaHUIM [TOCT 9965.

10.7. I1poObl mapoBO3AYLIHONM CMECHU U3 Pe3epBYapOB OTOUPAIOTCH C I10-
MOILIBIO PE3MHOBOIO Nu1aHra B OyThUTkM eMKOCTbIO 330 cm® (I'OCT 10117),
CHA0XEHHBbIC pe3UHOBBIMMY INPOOKAMM CO BCTABJIEHHBIMU B HUX JIATYHHDI-
MU TpyOKaMu JuaMeTpoM S MM (puc. 9). Ucrnonb3oBaHUE OYTHIIOK IS OT-
oopa npod raza noa arMocdepHbiM gasiieHueM gorryckaercst FOCT 18917.
B HedTSAHBIX pe3epByapax JaBjlIeHUE OJIU3KO K aTMOCHEPHOMY.
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Puc. 9. I1po6ooTbopHUK
JUISE MapOBO3AYLLIHON
CMECH:

[ — oyThKa 330 Mo,
2 — TpyOKa naTyHHas
NJIMHHAA;, 3 — TpyOKa
JJaTyHHas1 KOpOTKasi;

4 — TpyOKa pe3uHOBa;
5 — 3aXKuM
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10.8. Ilopsinok oTO0opa npo®

10.8.1. T1po60OTOOPHHMK 3aMOJHAECTCH
BOJAHBIM 22 %-HbIM pacTBOpoM NaCl, BKIIIO-
yass pe3suHOBble TpyOoku 4 (puc. 9). Ilocne-
JHUE 32KMMAIOTCS NPYKUHHBIMU 3aKUMaMU,
KakK INnokas3aHo Ha puc. 9. Temneparypa pa-
CTBOpAa NOJXHA OBITb HE HUXE MaKCUMAJIb-
HOM TeMIlIepaTyphl B ra30BOM ITPOCTPAHCTBE
pe3epByapa.

10.8.2. IlpoMepsieMbl i1 10 AJIMHE PE3UHOBbIM
HUTAHT IUAMETPOM 5 MM OIIYCKAETCS B PE3EPBY-
ap, OJJMH KOHeLI LIJIaHIa YCTAaHAB/IMBAECTCS B ME-
cte oTOOpa NMpoObl, APYron — B 3aMEPHOM JIIOKE.
JL1st UICKITIOYEeHUS1 KOHJICHCAlIWU YIJIEBOLOPOIOB
B IIp0O0OTOOPHOM LLJIAHT€ HEOOXOAUMO BBIIED-
XaTb €ro B pe3epByape B TEYEHNE BPEMEHH, J0-
CTATOYHOM UISI TIPUHATUSA TEMIIEpPATYPbI Ta30-
BOI'O IIPOCTPAHCTBA pe3epByapa. 3aTeM € TIOMO-
LLbIO PE3MHOBOM I'PYIUX OTCACHIBAIOT BO3AYX U3
LIUIaHTa, NPpOKa4YMBasi €ro TakMM o0pas3oM Iia-
POBO3AYIIHON CMECHIO 11 OTOOpA HE MEHEE
yeM ISITUKpATHBIM 00bLEMOM.

10.8.3. IlpoayTbiii HIJIaHT NPUCOECOUHACTCS
K JUIMHHON TpyOKe npoodooroopHukKa. Ilocne-
NJHWUHA IepeBOpayYMBalOT, CHUMAIOT 3aXWMbl,
OITyCKaloT MpoO0OTOOPHUK B pe3epByap Ha I/1y-
OuMHY He MeHee 1 M. Ilpu 3TOM M3 KOPOTKOM
TPYOKM BBITEKAET paccoli, a yepe3 JIMHHYIO —
B NPOOOOTOOPHUK ITOCTYNAET I1apOBO3AYLIIHAs
cMmechb. OTOOp rpoObl 3aKAHYMBAKOT, KOrja B
npo6ooToopHUKe octaHercss 50—60 cm® pacco-
Ja Jad TUAPaBIUYECKOTO 3aTBOpaA. 3aAXKUMAIOT
KOPOTKYIO M [UIMHHYIO TPYOKM 3aKMMaMH, OT-
COCIUHSIOT IJIaHT. B niepeBepHYTOM BHUIE TPO-
O0OTOOPHUKH C NPOoOAMHU JOCTABJSIOT B IPO-
MbICJIOBYIO J1a00OpaTOpUIO, TAE OIPEACHAAIOT
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il iiiblinilinler aman

KOHLEHTPALUIO YIVIEBOAOPOAOB razoaHanu3aTopoM KIAl-1 nim xe norpy-
>KAIOT B IIEpEBEPHYTOM BHUJE B pPaccoil, 3aMEHSIOT IIPOOKY ¢ TpyOKaMM Ha
PE3MHOBYIO NTPOOKY U OTIIPABIAIOT B UCCIIEA0BATEILCKYIO OPraHU3a1MIO.

10.9. IHpu nocryruieHuM ripod Ha aHaJIU3 TPOOOOTOOPHUK JOJIKEH OBITh
HarpeT 10 TeMNepaTyphbl, NPEBLILLIAIOIIENA TEMITIEPATYPY oTOOpa IIpOd M1
IpeaoTBpalleHUS KOHIEHCAUU TSKEJbIX VIJIEBOAOPOIOB B HEM.

10.10. I'TpoOb1 MapoBO3ayIIHON CMECH, OTOOPAHHBIC U3 ITPOMBICIOBBIX
pe3epBYapoOB, B KOTOpble HEMOCPEACTBEHHO TOCTyraeT HedTh U3 KOHLIE-
BBIX CeITapallMOHHBIX YCTAHOBOK, aHAJIU3UPYIOTCS HA COHEPXKAHUE YIJie-
BOAOPOAOB razoaHanu3aropoM KIA1-1 xkocBeHHO, IO comepKaHUIO KUC-
nopoaa. KoHueHTpauus yrjieBOAOPOIOB pacCUUThIBACTCS IO (hopMmylie,
IOJIU OOBEMHBIE:

C=1-a,/a=1-4,77a,,

roe a, ~ — CoIepXaHHe KUCJIopoda B MapoOBO3AYLIHOW CMECH, NOIU

O0ObeMHbIE;
a = (0,2095— copepxaHue KUCIOpPOAa B BO3AyXe, N0JU OOBEMHBIE.

CoaepxaHue KMCI0poa OIpeae/isieTCs HOTJIOLEHUEM €ro pacTBOpOM
NnUporayuiojia B TIPUCYTCTBUM €IKOro Kajiust. PacTBop NpUTOTOBJAIOT TI0
I'OCT 5439.

IToaroroBky razoaHaau3aTopa K padoTe U MPOBEIACHUE aHAIN3a IPO-
U3BOASAT COIJIACHO MHCTPYKIIUM IO 3KCIUIyaTallMy, TIPpHUJaraéMou K ra-
3oaHaan3aropy KIAl-1.

Pe3yapTaThl aHAJIM30B YTOYHSIOTCS KOHTPOJBbHBIMU XpoMaTorpadu-
YECKMMMU aHa/in3aMy BbIOOPOYHBIX IMTPOO HA HPEIMET IMTPUCYTCTBUS a30T4a,
BbIACIUBLIECTOCS U3 HE(PTH.

10.11. Hpobbl napoBO3AYUIHOM CMECH, OTOOpAHHBIE U3 PE3ECPBYApPOB
HedTenepeKauynBaoLIUX CTAHLMHA, JOIMYCKACTCA aHAJIM3UPOBATh HA CO-
IepKaHue yriaesoJopoaoB Ha rasoaHainsarope KIA1-1 ¢ npuMeHeHueM
B KayecTBe abcopodeHTa KepocruHa ocBeTuTebHOro no OCT 38-01407 wiu
torumiuBa T-1, TC-1, T-2 no 'OCT 10227. B 3tux npodax Majio METaHa U

A €TI0 TTOFTOUICHUA HC TpeﬁyeTcsl U30LITOYHOE JaBJICHUE.
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11. PEKOMEHJAILIMYM IO OPTAHMU3AIIMHW UCCJIEJOBAHUN U
TNMOPAAKY OIIPEAEJIEHNA TEXHOJOI'NMYECKHUX 1T1OTEPD
HE®THU

11.1. IlpoBoasaT aHanu3 AeUCTBYIOLIMX CUCTEM COOpa, NOATOTOBKH,
TPAHCIIOPTUPOBKHU U XpaHEHMS NPOAYKLMH CKBAXXKUH MECTOPOXICHUN B
LeJIsIX BBIABJIEHUSI UCTOYHUKOB NOTEPb HEPTHU U paclipelacJeHUss Ux 1o
BUJaM.

11.1.1. BbigCHSI1IOT OpraHM3aluMOHHBIM COCTAB aKLIMOHEPHOTrO 00111e-
CTBA, /U1 KOTOPOIr'O OIPEAEIAIOTCA IOTEPHU HEPTH.

11.1.2. YcTaHaBIMBaOT KOJIMYECTBO U HAUMEHOBAHUE pa3padaThl-
BAEMBIX MECTOPOXKICHUHN.

11.1.3. I1o npoeKTHBIM cXeMaM CUCTEM cOopa HeddTH, rasza v BOJbI,
MMPOEKTaM OOYCTPOMCTBA MECTOPOXICHUHN C YYETOM (PAKTUYECKUX OTKJIIO-
HEHUN OT TIPOEKTHBIX PEellEeHUN ONpelesIsiioT KOJNYECTBO CENAPALIMOH--
HbIX Y3JI0B, COCTaB UX O0OpPYAOBaHMS, HAJIMYUE KOMIIPECCOPHBIX CTaH-
uni (KC), KOHaeHCaTOCOOPHMKOB B ra30CO0PHLbIX CeTIX. BBISICHSIIOT CITO-
COOBI YTUJIM3ALMU CMECHU KOHAEHCATa U HE(PTHU U3 KOHAEHCATOCOOPHUKOB
1 nipueMHbIX cenaparopoB KC. Ecay XXMaAKOCTh M3 HUX BBIAYBAETCA B
aTMocdepy WM cKXuraercst B (pakesiax, TO yCTpOMCTBA NPeABAPUTEIIBHOTO
oTOOpa rasa, Hedrera3oBbie cernaparopbl UJIM BbIHOCHBIC Ta30Ceraparo-
pHI SBJASIOTCS UCTOUYHHUKAMU MOTEPb KaneJbHOM HePTHU OT YHOCA ra3oM.

11.1.4. OnpenensitoT KoJIMYECTBO YCTAaHOBOK IpeABapUTEIbHOIO cOpoca
[JIACTOBBIX BOMA, MECTA MX pacrnojioxxeHms (Ha kakor 1HC u 1.4.), 03Ha-
KaMJIUBAaIOTCs C TEXHOJIOTMEN MOATOTOBKHU TUIACTOBOM BOABI AN MUC-
1MOJb30BAHUS B CUCTEME TNTOAIEPXKAHMSI TIACTOBOIO JaBJICHMUSI.

11.1.5. Onpeneissior KOMUYECTBO JOXKMMHBIX HACOCHBIX CTaHLIUM, ME-
CTa KX PACIIOJO0XKEHUS, TUIIBI U KOJIUYECTBO HACOCOB U JIPEHAXHbIX €M-
kocteit Ha Kaxnoun A HC.

11.1.6. OnpenensitoT KOJN4YEeCTBO HEHTPAJILHBIX ITYHKTOB cOopa HEPTHU
M ras3a, IpuHaLiiexxHocTh kaxnoro LHITC, Mecro pacnionoxeHust. Ha kax-
noM LITTC BBISICHSIIOT CTerneHb YTMIN3alUuM HEPTIHOro ra3a BTOpPOM U
MOCHEAYIOIMX CTYNIEHEeN cenapauuy HedTH, XUAKON Pa3bl U3 KOH-
JEeHCaTOCOOPHUKOB U TIpHeMHbIX cenapatopoB KC. C yyeToM MoOsyYeH-
HOH MH(pOpMALIUA IIPUHUMAIOT peLIEHHUE — SIBJISIIOTCS JIM HE(PTETra30BbIE
cernaparopbl ICTOYHUKAMHU MOTEPb HEPTHU OT YHOCA ra30M.

BuisgcHsawoT, npuMeHsiercsa au Ha UI1C noaroroBka HedTH B pe3ep-
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Byapax (B TEXHOJOTHYECKUX U TOBAPHbIX). ECAH MpHUMEHSIETCS, TO PE3EP-
Byaphbl OyAyT UCTOYHUKAMM NOTEPb HE(PTHU OT UCTIapeHU . EC/IU He npuMe-
HSAIOTCS, TO UICTOYHUKAMU TIOTEPD OVAYT SABJISITHCS TOJILKO TOBAPHBIE Pe-
3epBYyaphl.

(O3HaKaMJIMBAIOTCS C PeXUMaAMU padoOThl pe3epByapoB. TeXHOIOTHU-
YeCKHUE pe3epByapbl MOTYT 3KCIUIYaTUPOBATHCS B PEXKUME IMHAMUUYECKO-
ro oTcTost HePTH, KOrda HedTb C OCTATOYHBIM COJEPKAHUEM BOJIbI C
YCTAHOBOK ITOATOTOBKH ITOCTYIIAET B HUXKHIOK YACTh pe3epByapa, a uepes
CTOSIK C BEPXHETr0 YPOBHS I€peTeKaeT B TOBAPHELIA pe3epByap, U3 KOTOPO-
ro MO Mepe HaKOIUIEHUSI OTKAYMBAETCsI B MarucrpajbHbl HE(PTENPOBOL.
Takue pesepByapbl MOTYT SKCIUTYaTAPOBATLCSA B PEXKUME 3aTMMOJTHEHUE —
OTCTOM—OIMOpOXHEeHUE. ToBapHbIE pe3epBYyapbl SKCIUIYaTUPYIOTCS B pe-
XUME 3aTTOJIHEHUE—OTIOPOXKHEHUE WIH TIEPEKAUYKHA YEpE3 pe3epByap.

OTCTOMHVKY WX pe3epByapbl 11 OYUCTKHA U MOATOTOBKN CTOYHbIX
Bo Ha LITIC siBAAsSIIOTCS MICTOYUHUKAMHU TTOTEPb HEPTHU OT YHOCA CTOYHbIMU
BOAAMMU, MOCTYHAIOLLMMHA B CUCTEMY MOAAEPKAHUS [TAACTOBOTO AaB/ACHUS.

JIpeHaXXHble EMKOCTU IJISL cOopa HEPTHU U3 YIVIOTHEHUU HACOCOB Ha
HIIC gaBnstoTcss UCTOYHMKAMU NOTEPb HEPTHU OT yTEUEK U3 YITJIIOTHEHU M.

11.1.7. B nTore nmpoBeaecHHOro aHajin3a COCTaBysIeTCS TadIMLA, TIPEI-
CTaBJISIIONAs pacIipeliejieHe BLIIBJASHHbBIX UICTOYHUKOB T10 BUAAM IOTEPD
(rpapa — HaMMEHOBAaHUE BMIA TOTEPD, rpada — KOJIHUYECTBO MCTOUHU -
KOB, rpad)a — MECTO PaCIOOXEHUS UCTOYHUKA).

11.2. B 3aBUCHMOCTM OT BHMZA ITOTEPH BLIOUPAIOTCSA METOILI OTIpPEae-
JIEHUST BEAUYUHDbI NTOTEPb HEPTU U3 HCTOYHUKOB. [1st onipeaeseHUs 1o-
Tepb He(TU OT UCTIAPECHUS NIPUMEHSIETCSA HECKOJIbKO METOAOB, KpaTKasi
XapakTepUCTUKAa KOTOPBIX MPUBOAUTCS B Ta0O. 6.

N3 tadbn. 6 caenyer, 4TO HandoOee pallMOHAJIbHBIM METOAOM OIl-
penesICHUs ToTepb HE(PTU OT UCIIAPEHUS SABJIACTCS PACYECTHO-3KCIIEPU-
MEHTAJIbHBII METOA, C UCTTOJIB30BAHUEM KOHCTAHT paBHOBECHSI, HE TPEOY-
IOIIUM TPYAOEMKHMX SKCNEPUMEHTAIBHBIX pa0dOT B AEHCTBYIOLIMX Pe3ep-
BYapHbBIX MTapKax, HaudoJiee MeXaHU3UPOBAHHbIM, IOCTATOYHO TOYHBIH, C
MHWHUMAJIBHBIMU 3aTpaTaMM Ha aHAJIUTUYECKHE JIaboOpaToOpHbIC padbOTHI
ISl TIOJTYYE€HHUS UCXOIHbIX JaHHBIX.
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Tabauua 6
KpaTkas xapakTepucTHKAa METOJ0B OomNpe/ieieHUsA HOTeph HePTH OT HCTIApEeHHs
OTHOCUTETb-
Has C e-
HanmeHOBaHuUE e
KBaIpa- TpynoeMKOCTh O0nacTh IpUMEHEHU S
MeETOoIa
TUYHaA
[TOrPEIIHOCTD
] 2 3 4
[Ipu 3anmonHeHUU repMETU-
1. U3mepeHre oopeMa b b
. TpeOyercs mpoBeIcHUE 3KCIIE- | 3MPOBAHHBIX pe3epBYapoOB
[MApOBO3OYIIHOIA !
. 6—15 pPUMEHTAJIBHBIX padoT Ha eMKOCTbIO He Bonee 2000 o,
CMcLY, ShTTecHiiomon OEHCTBYIOILINX pe3epByapax |eciu MPUMEHSIOTCS
U3 pe3epByapa y pe3ep
CYCTYUKU

2. N3MepeHure KoH- [IpH 3a1ro/HeH MM—OTIOPOXK-
LIeHTpaLY YTJIEBOIO- TpeOyeTrcs MpoBecHUE IKCIIe- | HEHUM repMeTU3UPOBAHHbIX
POOHBIX TTAPOB, BbI- 9—15 pPYMEHTAJIbHBIX padoT Ha pPE3EPBYAPOB MPU XpaHEHUH

TeCHSIEMBIX U3 pe3ep-
ByapoB

JNEHCTBYIOLIMX pe3epByapax

He(TU B HUX

[ wodung 90 snda)

tLC



Oxonvanue maoa. 6

] 2 3 4
IlIpy oxunanuy OOMBILIMX
BEeJIMYUH MOTEPh U3 CAUHUY-
3. 110 U3BMEHEHHIO YT - HOrO MCTOYHMKA (HanpuMmep,
JIEBOIOPOITHOIO COC- JlabopaTopHbie padOTHI, 1P BEHTWISILUUK Ta30BOI0
TaBa HE(PTHU B I1pobax, 20—30 AHATU3 XMMHYECKOTO [IPOCTPAHCTBA PE3CPBYAPOB
OTOOpPaHHBIX 10 U COCTaBa HEPTU M raza 4Yepe3 HEIUIOTHOCTH WIHN IIPO-
[IOCJIE PE3EPBYAPOB KOPPOAUPOBAHHBIE VYACTKU
KPOBJIN) WIN M3 HECKOJBKUX
UCTOYHUKOB OTHOBPEMEHHO
4. 110 U3MEeHEeHMIO 1aB- | JJabopaTopHBIie padOThI, aHa~ | JUT repMeTUYHBIX U HErep-
JICHU SI HACBIIIEHH bIX JIU3bl XAMHUYECKOI'O COCTaBa | METUUYHBIX PE3E€pPBYapoOB IIPH
[1apoOB HE(PTHU B ITPO- 10—-20 HEMTIHOrO ra3a, NIOCTPOCHHE | 3a1ONICHNH , OTIOPOXHEHUM,
0ax, OTOOpaHHBIX 40 U 3TATOHHBIX 3aBUCUMOCTEH OTCTOC, U3 HECKOJIbKUX UC-
[1OCJIE PE3EPBYAPOB JIHI1 TOYHHUKOB OJHOBPEMEHHO
AHAJIMTUYECKHUE PACYETHI, MU-
[ Ipn 3armone HU —OMnoOpOXHe-
HUMYM aHATUTUYECKUX Jia-
| HUU FEPMETUYHLIX U HErep-
5. PacyerHo-3KCcniepu- OOpaTOpHBIX PadOT — aHAIN3bL
y METUYHBIX PE3€PBYapOB,
MECHTAJIbHBIA METO]I C XAMHUYECKOrO COCTaBa rpod
10—15 OTCTOe He(PTU B HUX, U3 Hec-

UCITONIB30BAHUEM KOH -
CTAaHT PaBHOBECHU S

HEe(PTHU, OTOOPAHHBIX JIO pe3ep-

| ByapoB, orpeneneHue J1HI1

HE(MTU T1OCJE PE3CPBYApOB MO
I'OCT 1756, meton b

KOJIbKUX UCTOYHHKOB OJTHO-
BPEMEHHO

O
~]

N

FOLHAWAYOI YHHd09D



Cepus 08 Bunycx 1 275

11.3. COop MCXOIHBIX JAHHLIX ISl ONpeeeHUs BeJIHYMHBI NOTEPh U3
HCTOYIIMKOB 110 BLIOOPHBIM METO1AM

11.3.1. IlepeyeHb mapaMeTpOB, JaHHbIE IO KOTOPHIM I10J1Y4alOT OT ITPO-
MBbICJIOBBIX CJ1YXO0, oripenensieTcss GopMysiaMu, Ha KOTOPBIX OCHOBaH BbIO-
paHHbIM MeTod. Harmpumep, norepr HEPTU CO CTOYHBIMHU BOJAMU pacC-
CUMTBHIBAIOTCS 1O (hopMmyJie (17), B KOTOPYIO BXOIAT IIPOMBIC/IOBEIE Tapa-
METDhbI:

n — yAeJbHOE coaepxaHue He(dPTU B CTOYHOM Bode, MI/IM?;

p, — ILIOTHOCTb TOBapHOil HEPTH, KI/M’,

m — cpelHecyToyHasa nodeida HepTU Ha MECTOPOXIEHUHU, T/CYT;

V' — cpellHeCYTOYHBIN pacxo/l NMpecHOM BOIbl HA MOATOTOBKY HEPTH,
M’/cyT (Bce 3TU JaHHblE MOXHO IIOJIYYUTb B CIIyXXO€ MOIATrOTOBKU
HePTHN);

W — cpenHeB3BellleHHast 0OBOJHEHHOCTb JOOBIBAEMOM HEPTHU Ha ME-
CTOpOXAeHUM, % 00. (cBeaeHUst 10 3TOMY INapaMeTpy MOXHO MNO-
JIYYUTH B T'€OJOIrHYECKOM CYXKOe).

11.3.2. OcTanbHble UCXOOHbIE JaHHBIE: KOHLEHTPALMS YITIEBOILOPOLOB,
TeMIlepaTypa B ra30BOM IPOCTPAHCTBE pe3€epBYapOB, YIJIEBOJOPOIHbBIE
COCTaBbl HE(PTHU M rasa, AaBJI€HHWE HACBILICHHBIX MApOB HEPTU U APYIUe
ONPEHACHSIIOTCS SKCIepUMeHTaNnbHO. I1py N1aHMPOBAHUU SKCIIEPUMEH -
TOB MCXOOST U3 TOr0, YTO NOTEPU HEPTU OT UCIMAPEHUS €CTh CIyYarHasl
BEJIMYUHA, 3aBUCALLIAS OT CE30HHOIO K0JIEOaHUS TeMIepaTypbl BO31yXa U
APYIUX ciaydalHbix PakTopoB (cM. mr. 5.4, 5.5, 5.6). [ng obecrieyeHus
OTHOCUTEJNILHON CpeaHEKBAAPATUYHOMN ITOTPEIHOCTH B ONIPEACJIeHUU
roJJOBbIX NoTepb HepTH OT UcnapeHusa Ha ypoBHe 15—20 % (4yTo mocra-
TOYHO Kak Uisl Lejied HOpMUPOBaHUS, Tak U 1A orpenesieHNs 3hdeK-
TUBHOCTU CPEACTB COKpalleHUS INMOTephb) NPUHATO ONPEACsiTh IMOTEPU
HEMTH B [iBa MepPUOJA Tofa; BeCEHHE-JIETHUN U OCEHHE-3UMHMU C KOJIN-
YECTBOM OIIPEACIIEHUMN B KaXXI0OM IEpUOIE HE MEHEe JEeCITH, T.€. JIBE BbI-
OOPKU CiIy4alHOM BEJIMYMHBI 10 AeCATb HA0MI0eHUN B KaXXI0OM.

Ecau no kakum-aubo ripyuyruHaM NOrpeltHOCTbL KOHEYHOTO pe3yJjibTaTa
npencrasiasgercst 00AbLION, TO HEOOXOIUMO YBEAMYNUTD YUCI0 BbIOOPOK B
COOTBETCTBUMU ¢ popmyJioit (13).

11.4. BeanunBHa notepb HePTHU OT UCTIApEHUS 34 IO, OTIPEIEAIETCS KaK
CyMMa NMOTEPh 32 BECEHHEe-JIETHUN ¥ OCEHHE-3MMHUHU NEPHUOIHI.
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Hpuaoncerue A
ObsizamenvHoe

IIEPEYEHD
OCHOBHOTO 000pYZIOBAHUS U KOHTPOJbHO-H3MEPHTEIbHBIX TPHOOPOB A1
onpeneieHusa noreps He(pTH OT UCTIApEeHU

A.1. MeTtoa onpenesenns norepb Hed T H3MEepeHHEM 00beMa

AAPOBO3AYIIHOH CMECH

Honesoe obopydosanue
Cuetyuk Timna PI'( TY 25-02-030445-78) 2—3 1IT.
Hnadparmsl, BbITIOJIHEHHBIE B COOTBETCTBUU 4 mr.
¢ TpedoBaHusIMHU PJI 50-213—80
U-00pa3Hbie MaHOMETPBI 3 1T,
HudpdepernumnanbHbiii MaHoMeTp (TTOCT 18140) 2 1IT.
byreuiku a5 ordoopa rmpod (I'OCT 10117) 50 1.
ITaTpyOoK Insi COeAMHEHUSI CBETOBOIO JII0KA 1 .
CO CYETYMKOM
MaxkcHUManbHbI U MUHUMAJIbHBIA TEPMOMETPHI 4 1.
(I'OCT 112)
[TorenuuomeTp (I'OCT 9245) 79 wr.
Tepmonapa tuna TXK-0515, TXA-0515 6 1IT.

(TY 25-02-221133-78)
TepmomeTpsl pTyTHBIE 1abopaTopHbie ([TOCT 400—80) 4 11T,

Tpyoku pesuHoBble n1uamMeTpoM 5 MM (IT'OCT 5496) 30 M
IIpotuBorassl uniadrosnie (I'OCT 12.4.121) 4 KOMIUIEKTA
bapomMmeTtp-anepoun (TY 25-04-1838—73) ] T
[TIpobooToopHUK (I'OCT 14921), Tun 1110 3 uIT.

Jlabopamopnoe obopyooéaHiie

Xpomarorpad JIXM-8M/1 unu apyroro turia | .
C JIETEKTOPOM I10 TEIJIONPOBOIHOCTH

(TY 25-05.2815—82)
JIyna vameputenbnas (I'OCT 25706) | wr.
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Ha6op cut «®Puznpudop» (I'OCT 6613) I
Bechl aHaIUTHUECKME C NMOTrPEIIHOCTBIO U3MEPECHMS | .
+ 0,0002 r (TY 25-06-1131-76)

[Teus mydenbHast ¢ HarpeBoM 10 750—800 °C ] .
I kad cymmabHbii ¢ HarpeBoM a0 150 °C I .
(TY 64-1-1411-76)

lazoanannzatop KIA1-1 (OCT 25.1256) 2 LIT.

A.2. Metoa onpenejieHuss noTepb He()TH U3MepeHHEM KOHILIEHTPAIIUH
YIJIEBOAOPOAHBIX NAPOB

[lonesoe obopydoeanue

Bce no 1. A.1, 32 MCKJIIIOYEHHUEM CUETYMKOB, HOPMaJIbHBIX JiMadparm,
anddpepeHUNANbHBIX MAHOMETPOB.

Jlabopamopnoe obopydoearue

Bce naboparopHoe obopynoBaHue 1o A.l.

A.3. Marepuasbl U MHHCTPYMEHTDI /1 NPAMBIX METOA0B

DIOKCHUIHASA CMOJIa (COCTABHbIE BJIEMEHTHI) 2 KT
(I'OCT 103587)
MbI10 X0O3IMCTBEHHOE TBEPLOE

Oo6me rexunyeckue ycaosus (F'OCT 30266) 0,5 Kr
Kuctu manspasie. Texunuyeckue yciaoBuda (IOCT 10597) 2 wr
[Tornoruresnb K razoaHanmnsaropy KIAl-1 — 2 KT
nuporauion (TY 6-09-5319—86)

MawunHHoe Macino (I'OCT 20799) 0,5 Kr
XJIOpMCTBIN Kajibliiii, rpaHyaupoBaHHbIM (1 OCT 450) 2 Kr
Kepocun ocBetuteibHbIN (OCT 38-01407) 31
miu torummso 1-1,1-2, TC-1 (I'OCT 10227)

Haxnaynas 6ymara (I'OCT 10054) 0.5
Kinounm omegHeHHble (TOCT 2838) 1 xoMrIw.
IToBapenHast cojib (I'OCT 4233) 2 KT
Baxkyymnuas cmaska (1 OCT 9433) 0,1 xr
CrexnsHHas BopoHka (I'OCT 19908) 2 11T.
MDapgopossiit ctakad Ha 0,5 1, 2,0 1 (IT'OCT 9147) 2 1IT.
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MeTtunopaux (TY 6-09-5319—86) 20T
CongHas kuciora (FOCT 3118) 20T
[1pobxku st OyTbuioK pe3nHoBbIie (TY 38.1051835—88) 50 1.
TpyOBI JJaTYHHbIE HAPYXHbBIM 10 M
nuaMmeTpoM 6 MM (I'OCT 494)

3aXUMBI JIaDopaTOpPHbIE 40 1uT.
Crexsorpad (TY 480-11-59—-82) 2 1IT.
KoMIIIeKT ciiecapHoro MHCTpYMEHTA |l wr.

A.4. MeTon onpeaeiieHus1 norepb HE(TH MO H3MEHEHHIO YIVIEBOAOPOIHOTO
COCTaBa

lloaesoe obopydoeanue

IIpo6ooToopHuku IN1'O (I'OCT 14921) 40 1T.
MaHoMeTp o6pa3uoBbiit MO (TY 25-05-1664—74) 2 LIT.
ManoMeTp u30sITOdHOro gasiieHus (I'OCT 2405) | .

Jlabopamopuoe obopydosanue

Bce naboparopHoe odopynoBaHue 1o mn. A.l, 3a UCKITIOYEHUEM Ta-
3oaHanuszaropa KIAT-1.

A. 5. Meron onpenenenus noreps HepTH 10 U3MEHEHHIO NABJIEHUSA
HACBHIIIEHHbIX NAPOB

llonesoe obopydosanue

ITpob6ooToopHuku 11O (I'OCT 14921) 40 1.
MaHoMeTp obpa3uoBbiit THIIA MO | wr.
(TY 25-05-1661-74)

Jlabopamoproe obopyoosanue

Arnnaparypa s OrpenejeHus 1aBJIeHUS 2 KOMILJI.
HachIeHHbBIX T1apoB HedTH, MeTox b (I'OCT 1756)
Becwol s1adopaTtopHbie KBajgpaTHbIE MOAEIb l .

BJIKT-500r-M ( TY 25-06.1101-79), norpeniHoOCTb
B3BeHIMBaAaHUS 20 MT
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YcraHOBKA 15 pa3ra3supoBaHMs 1pod HedTH I 1IuT.
U repMeTUYHOM 3arpy3kHu ee B anmapar J1HII
YCcTpOoMCTBO 151 TEPMETUYHOTO MNepeBoaIa ] wr.

pa3ra3upoBaHHON HEPTU B CTaKaHBI IS

ucrapeHms, a u3 Hux B annapar JAHII

CTakaHbl eMKOCTBIO 250 M1 M3 oprcrekia 4 1uT.
U1t UCnapeHus HepTH

A.6. PacueTHO-3KCNIepUMEeHTAJIbHbIH METOJ onpeleseHus noTepb HepTH C
MCHOJIb30BAHHEM KOHCTAHT PABHOBECHS

Honesoe obopydoeanue

[1po6ooTdoopHuku [11'O (I'OCT 14921) 40 1T,

MaHoMeTp o0Opa3uoBbiit THITA MO | T.
(TY 25-05-1664—74)

Jlabopamoproe obopydosanue

KoMiibrorep I T,
Jluckera ¢ nporpaMMoM pacyera 1 T,
Jlaboparoproe obopyaoBaHue 110 11. A.1, 3a UCKITIOYEHHUEM
razoaHaimn3aropa KIAl1-1

ATinapar 1Jis1 OIripeacjJcHUS JaBJICHUSA ] 1wT.
HachiLIeHHbIX 11apoB HedTH, MeTox b (I'OCT 1756)

© OdopruieHne SAOIHTI_[ Hb, 2010
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Hpuaoxcenue b
Obs3amenvHoe

XAPAKTEPUCTUKA USMEPUTEJ/IbHbBIX CPEIACTB

HavmeHoBaHne Jluarna3oH HlaHHbie 0
’ [OCT, TY | . | MOTPEUIHOCTHU
TUTI U3MEPECHUH Ny
U3MEepPEHN A

ialll . ok - I
[ |

CYeTyuKkM rasa
POTALIMOHHbIE TY 25-02-030445—-78 | 40—1000 m?>/u| *1,5-3 %
(PT')

MHKpOMatHO- TV 14-13-015-79 | 0-24 Ila | - TOtHOCTH
METP 1,0
MatoMetp TY 25-05-1664—74 | 0—0,16 MTTa | - TOHOCTH
0Opa3LIOBBI A 0,4
TepmoMeTp Me-
TEOPOJIOTUY EC- ['OCT 112 —35-50°C | + (0,2—C
Kui (TM)
TepmomeTD FOCT 40—80F 0-50°C | +02-C
PTYTHBIA N1a0.
IloreH1IMOMETD
MOCTOSTHHOTO T'OCT 9245 0—100 MB K. T(;) I({)gocm
Toka (I111-63) ’
TazoaHamsarop

_ +
KTAI-1 OCT 25.1256 0—100 % + 0,2 %
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Hpuaoxcenue B
Ob6s3amenvHoe

[IPEJEJIBHAA NOTPEINHOCTH NNOKA3AHUM CYETYUKOB
TASA POTALUMOHHBIX TUIIA PT" (TY 25-02-030445—78)

Haumerosanue, | - Monn dbukanuusa C‘JGT‘JHK(-)B
i PI-40 | PI'-100| PI'-250| PI"-400| PT'-600| PT'-1000
Homn HaJII;HbI 7! 40 100 150 400 600 1000
pacxon, M°/4
ITorpeliHOCTh
NOoKa3zaHUM Ha
pacxonax, %:
orl0n0207% 43 | 4y | w2 | w2 | 22 | #2
HOMWHATbHOTO
ot 20 no 120 % +25 | +1.5 | +1.5 | +1.5| +1.,5 | +1.,5
HOMUHATBHOTO

©@ Odopmanenne 3A0 H'}LI 16

, 2010
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Hpuaoxcenue I
ObsazamenvHoe

OTHOCHUTEJIIBHASA ITOI'PEIHHOCTD
M3MepeHHsI aHEMOMETPOM CKOPOCTH BbIXOAsIIEl N3 pe3epByapa
NapoBO3/YIIHOI cMecH, %

(anemoMeTtp pyunoii yameynstit MC-13 T'OCT 6376)

V, M/c 5, % V, M/c 5, %
1 36,0 T 8.7
2 21,0 2 | 85
3 | 16,0 | 13 8.3
4 13,5 | 14 8.2
5 120 | 15 3.0
6 11,0 | 16 | 7.9
7 10,3 R | 7.8
3 9,8 18 | 7.7
9 94 19 | 7.6
10 9,0 20 | 1.5




Cepus 08 Bunyck 1

HOPMATHUBHbLIE CCblJIKH

KoMiuieKT razoaHaiintuyeckuii KIA1-1

Ia3 cyxon. Meton onpeliene HUsi KOMITOHEHTHOTO CO-
CTaBa

PyneTky naMepureibHble METANINYECKHUE. 1exXHNYE-
CKUE YCIIOBUSI

HedTs. MeTon onpeneneHusi coaepKaHUs yIieBo-
nopopos C —C,

DranoHbl. CriocoObl BblpaXXeHWst NOrpelIHOCTEN

N3mepeHUs1 KOCBeHHbIE, OnpeneneHne pe3ybTaToB
U3MEpPEHUH U OHEHUBAHUE UX TTOrPEHIHOCTEN

Hedrenpoaykrbel. MeToap! onpeaeneHUs: 1aBjaCHMUS
HAChIILEHHbIX 1apOB

HedTh 1 HedTenpoaykrsl. MeToapl oTOopa npood

Hedtb U HedTenpoaykrel. MeToabl OrnpeacjacHUs
MJOTHOCTH

[1n10THOCTL HE(DTH IPH YYETHO-PACYETHBIX ONEpaLIUsIX,
METOAMKA BbILITOJHEHUS U3MEPEHUIN apeoOMETPOM

Hedrenpoayktel. MeToauKa KOJIM4ECTBEHHOI'O OI1-
pelesieHHs ColepXXaHua BOJbl

[a3b1 yraeBoJOpOAHbIE CXUXKEHHBIE. MeToapl 0TOO-
pa npoo

Hedth g HedrenepepadaTbiBalOIUX Mpearpusl-
TUHU. TEXHUUYECKME YCITIOBHUS

283

OCT 25.1256—86
I'OCT 14920-79

['OCT 7502—-89"

[OCT 1337982

[OCT 8.381—-80
MU 2083-901CH

'OCT 1756—-52¢

'OCT 2517-85
[TOCT 3900—85

MM 2153-91

I'OCT 2477—65

['OCT 1492178

['OCT 996576

' Heucreyer FOCT 7502—98 «Pynerky nsMepurenbHble MeTaUIM4Yeckue, TeXHU4ecKue yeio-

BUs». ([Ipumey. u30.)

? HewctByer 'OCT 1756—2000 «Hedrenponykrsi. OnpeacieHue AaBIeHUs HACBIUEHHBIX I1a-

pon». (Ilpumey. u3o.)

© Odopmuenne 3A0 HTU IIb, 2010




184 CBOPHUK JJOKYMEHTOB

byThIJIKM CTEKJISHHBIE AJISI MUILEBBIX XXKUJKOCTEM.
TexHuueckue ycnoBuUs

[a3 roprounii NpuUpOAHLINA, MeTOABI OTOOPA MPo0 [a3bI
TOPIOUYMNE TIPUPOIHDBIE U UCKYCCTBEHHDbIE, MeTo I On-
peneneHua 00ObeMHOM J0JIY KOMITOHEHTOB Ha KOMII-
JICKTaX AJISI Ta30BbIX aHAJIU30B TUIa KTA

KepocrH ocBeTUTe/IbHBIN. TeXHMUEeCcKHe yCIOBUS

TormmBa 1151 peakTUBHBIX ABUTaTeaed. TexHuueckue
YCJIOBUS

MaHomMeTpsl audpdepeaunanbHbie ['CI1. O0mue
TEXHUYECKUE YCIOBUS

TﬁpMOMeprI MCTECOPOJIOTTMHYCCKUC CTCKIIAHHDIC. Tex-
HHUYCCKHUC YCIOBHUA

IToreHLIIUOMETPBI NMOCTOSAHHOTO TOKa U3MEPUTEb-
Hble. O0LIME TEXHUUYECKUE YCIAOBUS

TepMoOMETPHBI CTEKJISTHHBIC IS UCMTBITAHUMA HedpTe-
TIPONYKTOB. TeXHUUYECKWE YCIOBUSI

TpybKU pe3nHoOBbIE TeXHUYECKUE. TexHuuyeckKkue yc-
JTOBUS

[IpoTrBOrassl npoMblilluieHHbIE GUIbTpyIOLye. Tex-
HW4YeCKHE YCIIOBUA

bapoMeTpsl. O0HIME TeXHUUYECKHUE YCIIOBUS
bapomerp-anepoun tnna bAMM-1

Jlytibl. TUITBI, OCHOBHBIE TapaMeTpbl. O0IIE TEXHU -
YeCKUE YCIIOBUS

CeTKM NMPOBOJIOYHBIE TKAHbIE C KBAAPATHBIMU TUEH-
KaMU. TexHHnYeCcKHe yCJIOBUS

CMOJIBI 3MTOKCUAHO-IUAHOBbIE HEOTBEPXIEHHEIE.
TexHnueckue ycioBUs

Muuto xo3giicTBeHHOe TBepaoe. O01ue TeXxHuuec-
KHE YCJIOBUA

Macna HaycTpUajibHble. TeXHUYECKUE YCIOBUS

'OCT 10117-91
['OCT 1891782
I'"OCT 5439-76

OCT 38-01407—86
['OCT 1022786
['OCT 18140—84
['OCT 112-78E
['OCT 9245-79

I'OCT 400—80E
I'OCT 549678

[0CT 124.121-83

OCT 251117-83
TY 25-04-1838—73
FOCT 25706—83

F'OCT 661386
['OCT 10587-93
['OCT 30266—95

['OCT 20799—88
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Kajabuuil XJOPHUCTHINM TEXHUYECKUM. TeXHUUYECKUE
YCJOBUS

[ xypka mwnngoBaabHasg OyMaxHass BOJOCTOMKAHI.
TexHnyeckue ycjaoBHUS

Kurtoun raeyHble. TexHHUECKHE YCTIOBUS

Harpuit xnopuctbiil. TexHnueckue yciaoBus
CwMmaszka HHUATUM-221. Texanueckue yciaoBUs
Kuctu MangapHsble. TexHuueckue ycaoBuUs

Turnn, yauim, cCrakaHbl, KOJ0Obl U3 KBAPLIEBOI'O CTEK-
na. ‘TexHuuyeckue ycjioBUs

ITocyna n o0opyaoBaHMe nadopaTopHbIE (PapPOpo-
Bble. TeXHHUYECKHE YC/IOBUSA

Kucnorta consitHas. TexHuyeckme ycjioBUA
TpyOb! naTyHHbIE. TexHUYeCcKNE yCI0BUS
KapaHaawm 1o crexkiy u pappopy

MaHoMeTphl, BAKYYMMETPHI U ap. O011IMne TeXHUUYEC-
KHE YCJI0BUSA

AHeMOMETpBI py4yHbie. TexHUYecKre YCIOBUS
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['OCT 450-77
['OCT 10054—82

[OCT 2838—80E
I'OCT 423377
[OCT 943380
I'OCT 10597-87
[OCT 19908—-90

['OCT 9147—80E

[OCT 3118-77
I'OCT 494-90
TY 480-11-59—-82
[TOCT 240588

'OCT 637674

© Odopmucnne. 3A0 HTLL 1B, 2010



I1lo BompocaM npuoOpeTeHNs
HOPMAaTUBHO-TEXHUYECKOM TOKYMEHTALUU
o0palaThCs MO Tea./Pakcam:

(495) 620-47-53, 984-23-56, 984-23-57, 984-23-58, 984-23-59
E-mail: ornd@safety.ru

[Toanucano B neuyats 19.10.2010. @opmat 60x84 1/16.
lapuuTtypa Times. bymara opceTHas.
I1euats opceTHasa. OO6veMm 19,0 ney. n.

3aka3 Ne 500.
Tupax 40 aka.

3aKpbITOE aKLIMOHEPHOE OOLLECTBO
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Otnevaravo B Q00 dlonumenua»
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