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B MeTtoguyecknx ykasaHusix MNpuBeOeHbl UCTOYHMKM TEXHOMOrMYecKMX noTepb HedTu npu cbope
NpoayKUMN CKBaXKWH, MOArOTOBKE, TPAHCMOPTMPOBKE M XpaHEeHMM HedTU Ha npomMbicnax, a TaKke
Knaccudmkaumsa notepsb.

JdaHHble O BenuynHe notepb HedTW, MONyYeHHble B pe3ynbTaTe MNPUMEHEHUS PEKOMEHOyeMbIX
MEeTOO0B, ABMATCA UCXOOHBIMW AN HOPMUPOBAHUS TEXHOMNOMMYecknx notepb. Metoabl onpeaeneHnst NnoTepb
Hed TV NPUMEHNMBI Kak B npoLecce cbopa, NOAroTOBKWU, TPAHCMOPTUPOBKU U XPaHEHNS HETU Ha NpoMblicrnax,
TaK M NpU TPaHCNOPTUPOBKE HETU NO MarncTpanbHbIM HedTENPOBOAAM, @ Takke MOryT ObiTb MCMNOMNb30BaHbI
Ha NpeanpusaTUsAX, 3aHMMaloLWKXca nepepaboTkon HedTH, XpaHEHNeM, TPaHCMOPTUPOBKOW U pacnpeaeneHnemM
HedTeNpPoayKTOB.

1. O6Lwme nonoxeHus

1.1. MNoa TexHonordeckumMmn NoTepsiMy NoHMMatoTcs 6e3Bo3BpaTHble NoTePU HedPTU (YMEHbLLEHNE ee
Maccbl), SABMASIOWMECHS  CMNEACTBMEM  UCXOOHbIX ee  (PU3MKO-XMMUYECKMX  CBOWCTB,  BO3OEWNCTBUS
MEeTeoponorMyecknx akTopoB U CTENEHW COBEPLUEHCTBA WCMOMb3yeMbIX TEXHOMOMMYECKUX MnpoLeccos,
TEXHUYECKUX CpPeAcTB U HedTecbeperaowmx MeponpusaTuia npu cbope, MOAroTOBKE, TPaHCMNOPTUPOBKUA U
XpaHeHun HedTu.

1.2. TexHonornyeckMe noTepu HedTU HOPMUPYIOTCA NO YTBEPXKAEHHOW B YCTAHOBNEHHOM Mopsake
MeToauKe.

1.3. HopmaTtuBHble TexHorormyeckne nortepu HedTU UCMOMb3YITCA B pacyeTax BanosBoW A00bluu
HedTW, a TakKe Npu YCTaHOBIEHUN NNaTeXen 3a NoNb3oBaHne Hegpamu.

1.4. ®akTnyeckne TexHorormyeckne notepu HedpTU (peanbHble MNOTEPU B AAHHBLIA MOMEHT BPEMEHN)
onpeaenstoTca Mo UCTOMHMKaM noTepb HedTU Ha HedTENPOMBICIOBLIX 0BbEKTax B npoueccax Aobbiuu, cbopa,
NOArOTOBKW, TPAHCMOPTUPOBKN U XpaHEeHUSA HeDTU NPKU YCNoBUSX COBNoAeHUs TEXHONMOMMYECKUX perfnamMeHToB,
npasun N UHCTPYKUMI NO IKCnnyaTaumum n obcnyxmeaHnio obopyaoBaHus, annapatoB U COOPY>KEHUN.

1.5. HedTtenpombicnoBble 0ObEKTbI: dKCMMyaTalMOHHbIE CKBaXXMHbI (KYCTbl CKBaXXMH UMW OTAENbHO
PacnonOXeHHble CKBaXWHbI), 3aMepHble YCTaHOBKW, OOXWUMHbIE HACOCHble CTaHUMW, LeHTpanbHble MYHKTbI
cbopa HedhTW 1 rasa, pesepByapHbIe Napku v np.

1.6. ACTOYHUKM TEXHOMOMMYECKNX NoTepb HeTH

1.6.1. MNpwn gobbide n cbope: draHueBble COeANHEHNS, CarnbHUKOBbIE YNNOTHEHNS OTKPbLITOM 3anopHON
apmaTypbl U NOMMPOBAHHONO LUTOKA LUTAHM Ha YCTbe CKBaXKWH U 3aMepHbIX YCTaHOBKaX; cenapauuoHHble y3nbl
HeddTU U rasa BCeX CTyMNeHeWn, ecnu >XMOKOCTb U3 KOHAEeHCaTOCOOPHUKOB ra3ocbopHbIX ceTer 1 akenbHbIX
NUHUA He YTUNU3MPYETCA Ha NpeanpusaTuaxX HemTAHbIX WM UHBIX KOMMaHui, dnaHueBble COoeanHEHWs,
carbHUKOBbIE YMNIOTHEHUA OTKPbLITOW 3anopHon apmatypbl Ha [HC, pesepByapbl M OTCTOMHWKM AOniS
npeasapuTenbHOro cbopa ApeHaxHbIX BOA; €MKOCTM Ansg cbopa yTeydek W3 canbHUKOBbLIX YMNOTHEHWUIA
LEHTPOBEXHbBIX HACOCOB U Ap.

1.6.2. Tpwn noaroToBKe: TEXHOMOrMYECkne pesepByapbl; OTCTOMHUKU UMW pe3epByapbl A OYUCTKU U
NMOArOTOBKM CTOYHBIX BOf; cenapaTopbl KOHLEBbLIX CTYNeHen cenapaunm HedTu, ecnu ras nus Hux cépacoiBaetcs
Ha dhaker, a XXUAKOCTb He YyTUNN3MPYeTCs U3 KOHOEHCAaTOCOOPHUKOB, 1 Ap.

1.6.3. pu TpaHCNOPTUPOBKE U XpaHEHUM Ha MPOMbICNAax: pesepByapbl TOBAapHOW HedTH, ApeHaxXHble
eMKOCTU Ans cbopa yTedek HeddTn N3 canbHUKOBbLIX YMITOTHEHUN HACOCOB 1 Ap.

1.6.4. lMpun TpaHCNOPTUPOBKE MO MarncTpanbHblM HedTenpoBoaaM: pesepsyapbl Ha ronosHbIx HIC,
ApeHaxHble eMKOCTU Ans cbopa yTeyek HedTu U3 canbHUKOBBLIX YNNOTHEHWA MOAMOPHBLIX U MarucTpanbHbIX
HaCcoCoB, YCTaHOBKM A5 O4YUCTKM CTOMHbIX BOA 1 Ap.

1.7. TexHonoruyeckue notepn Hed T YCIOBHO KNnaccuuumpyoTesa no Bugam: oT ucnapeHus, ot yHoca
KanenoHoOn HedTW ra3om, OT YHOCa OCTaTOMHOW HeTU NNacToOBbIMU APEHaXHbIMU BOAAMU, OT yTedek HeddTu
yepes ynnoTHeHnst obopyaoBaHua (cm. Tabn. 1).

Tao6nuua 1



Buabl TexHONorn4yecknx noTtepb Hed)TM Ha Hed)TenpOMbICﬂOBI:IX obbekTax

HedbTenpoMeICJIOBEIE OOBEKTH
Y MCTOUHMKM [IOTEPb HedTHU

lcnapeHue
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OCTaTOUHOM
HebTun
CTOUYHBIMM
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YTeuka

HebTun
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YILJIOTHEHMS
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SKCIIIyaTauMOHHEIe

CKBaXWMHEI

dJlaHLIEBEIE coenmMHeHud,
CaJIb HUKOBEIE YIIJIOTHEHU A
OTKPBEITOM 3al0pHOM
apMaTypPEL u
NOJIMPOBAHHOT'O WTOKA MWTAHT

Ha YyCThbe CKBaXNMH

YcTraHOBKa BaMepa MNPOAYKLMM CKBaXMH

dJlaHLIEBEIE
CaJIbHUKOBHE
OTKPBEITOM
apMaTypPBL

CcoeVHEeHMH,
YILJIOTHEHMS
3alopPHOM

CenapaluyoHHEIE

Y3JBl M OOXMMHEIE HACOCHBIe CTAaHLUMN

YCTaHOBKU
NIpeIBapMUTEeJIbEHOT'O oTbopa
rasa, HedTera30BHE U
Ta30BEHE CelapaTOopPHl, ecnu
KUOKOCTb us3
KOHIEHCATOCOOPHMKOB
Tas30COOPHEIX ceTen u
bakeJIbHEIX JIMHUM He
YTUIIN3UPYETCHA Ha
OPennpmuaTmMax HedOTSHBIX WU
MHBIX KOMIIaHUM

+

PesepByapel u YCTaHOBKU
oJid npengBapmuTesibHOT'O
cbopa IOpeHaxXHBIX BOI

EmxocTm nya cbopa yTeuek
M3 CaJIbHMKOBEIX M TOPLIEBEIX
YIIJIOTHEHUM LEeHTPOOEXHEIX
HacoCOB

dJlaHLIEBEIE
CaJIb HUKOBHE
OTKPBEITOM
apMaTypPBL

coeVHeHMH,
YILJIOTHEHMS
3alopPHOM

lleHTpanbHEM NOYHKT cbopa HebTn m

rasa

TexXHOJOTUYEeCKHME u
TOBApPHEIE PEe3epBYyapH

+

CenapaTopH KOHLIEBBIX
CTyIleHeN celnapalny, ecnu
ras M3 HMX CcOpacheBaeTCHa




Ha GakeJs, a XMIKOCTbL He
YTUIIN3UPYETCHA "us3
KOHIEHCATOCOOPHMKOB

OTCTOMHMKM WUJIM pe3epByapsl - - + -
IOJI OYMCTKM M HOATOTOBKU
CTOUYHBEIX BOZX

IpeHaxHble EeMKOCTU oJis - - - +
cbopa yTeuek HedTHU us3
CaJIbHUKOBBEIX U TOPLIEBEIX

YILJIOTHEHMY HACOCOB

dJlaHLIEBEIE coenmMHeHud, - - - +
CaJIb HUKOBEIE YIIJIOTHEHU A

OTKPBEITOM 3all0pHOM

apMaTypPEL

1.8. BbligenuBluniica B pe3epByapax M3 HedTWU YrneBOOOPOAHbIA ra3 OTHOCUTCH K TEXHONOTMYECKUM
noTepsiM HeTU OT UcnapeHus, ecnu abconoTHoe AaBneHue B cenapatopax KCY He npesbiwaet 0,105 MlMa.
Mpn paBneHusx cenapauum 6onee 0,105 MlMa notepu n3 pesepByapoB noanexar guddpepeHumaumun: Ha
noTepu HedpTAHOro rasa n notepu HedTK OT UcnapeHus. MNocnegHne onpedensTca No pasHuLe Mexay obLlen
BENIMYMHON MOTepb M3 pe3epByapa M BENUYMHOW MOTEpb HETAHOrO rasa, YCTAHOBIEHHOW MO BeNUYUHE
rasoBoro cakrtopa npobbl HepTN, 0TOBpaHHOM A0 pe3epByapa U pasrasvpoBaHHOM o0 AasneHus 0,105 MlMa
npu Temnepartype cenapauum HedTu.

1.9. Motepn HedTW, BbI3BAHHbIE HAPYLUEHWEM MNPaBUIT TEXHWYECKOM 3JKCnnyatauuv annapartos,
YCTaHOBOK U 060pya0BaHWs, PEXMMOB TEXHOMOIMYECKUX MPOLECCOB, aBapUsiMU TEXHUYECKUX COOPYXKEHUN, a
TaKkKe PEMOHTHO-BOCCTaHOBUTENbHBIMM paboTamu, K TEXHOMOMMYECKUM MOTEPSAM HE OTHOCATCS.

1.10. OnpegeneHne TEXHOMOIMYECKUX MOTEPb HEeMTU OCYyLIEeCTBNAETCA TeppuTopuanbHbIMU 1
cneunannsmpoBaHHbIMU Hay4YHO-UccregoBaTensckumm nHetutyTamm, LIHUWIMamu, ULHUMPamu.

1.11. MN3BecTHble MeTOAbl onpeaeneHus noTepb HeTM OT UCNApPeHUs NoAPa3aenstoTCa Ha NpsSMbIE U
KOCBEHHbIE.

1.12. K npssMbIM MeTOAamM OTHOCATCA METOAbl HEMOCPEACTBEHHOINO M3MEpPeHUs unu pacdeta obbema
(Maccbl) mapoB yrrneBoOOpPOOOB, BbITECHAEMbIX M3 €MKOCTU B MNPOLEeCcce CrMBOHANMBHbLIX Onepauui unu
XpaHeHust HedpTn. [JOCTOMHCTBOM MpPsIMbIX METOAOB SIBMSIETCS AOCTATOMHO XOpOLUas TOYHOCTb U3MEPEHMUI, a
HeQoCTaTKOM - TPYAOEMKOCTb MPOBEOEHMS M3MEPEHUA B MPOMBILLNEHHBIX YCMOBUSAX Ha [AENCTBYHOLLMX
yCTaHOBKax, pe3epByapax.

1.13. K KOCBEHHbIM OTHOCSITCH METOAbl OMpeaeneHuss BeNnuWYMHbl NoTepPb MO M3MEHEHUO (OU3MKO-
XUMMUYECKNX CBOMUCTB HEPTU:

a) KOHUEHTpauuuM ocTaTka, T.e. TOro, YTO ocTaeTcss B npobe HedTu nocne ucnapeHuss K3 Hee
yrnesogoponoB Ao C6 BKNHOYUTENBHO;

0) naBneHns HacbIWEHHbIX NapoB;

B) YrneBodOpOdHOro coctaBa (MeTod pacyeta noTepb MO KOHCTAHTaM paBHOBecusl) B npobax,
oToOpaHHbIX 40 1 Nocre pesepByapa.

MpenMyLLECTBO KOCBEHHbLIX METOAOB 3aKroyaeTcs B TOM, YTO onpeferneHne notepb NpoM3BoanTCS Ha
OCHOBE aHanu3oB Npob, NPoOBOAUMBIX B NTabOPaTOPHbIX YCIOBUAX; BO3MOXHA OLIEHKA MOTEPb MO HECKOMbKUM
nocrnegoBaTefibHbIM MCTOYHMKaM MU LeroMy TEXHONOrMYyeckomy npoueccy oAHOBpeMeHHO. HepocTtaTtkom
KOCBEHHbIX METOA0B SABNAETCS CPaBHUTENBHO MEHbLLIAst TOYHOCTb.

2. MeTop onpeaeneHnsa notepb HedpTU OT UCNapeHUs U3MepeHneM o6bemMa NapoBO3AYLUHOW CMecCH,
BbITECHAEeMOW U3 pesepByapa

2.1. MNoTepun yrneBo4oOpOOOB paccynTbIBaOTCA MO hopMyne

G = VCpo, (1)



roe G - noTepw yrJjeBOIOPONOB, KT
V - ofbeM NapoBO3IYINHOM CMECH, BHIIENUIEN M3 pes3epByapa 3a M3MepsSeMbi

IPOMEXYTOK BpEMEH, IPMBEOEHHE K IaBJIEHUO 0,101 MIa wu
Temneparype 273 K, wM3;

C - KOHLEeHTpaums YTJIEBOOOPOIOB B BEIXOIAIIEN us peszepByapa
IapOBO3OYWHOM CMeCH, IOJM eIOVHUILIH,

po - cpenHas [JIOTHOCTB BEITECHSEMBIX U3 PE3EPBYapOB yIJIEBONOPOIHEIX
napos, mnpueBemenHeix k nmasjeHuno 0, 101 MIda wu remneparype 273 K,
xr/ M3.

2.2. Obbem napoBO3AYLWIHON CMeCW, BbIXOOAWEN U3 pe3epByapoB, U3MEPSeTcs pPOTaUMOHHLIMU
rasoBblMn cyeTymkamu Ttuna PI, BblGMpaemMbiMM MO  MaKCMMarbHO OXWOaeMon NPOU3BOAUTENBHOCTH
(npunoxenusa A-B); HopmanbHbIMK Anadparmamu, CMOHTUPOBaHHLIMU Ha pe3epByapax B cooTseTcTsuu ¢ P
50-213-80; aHemomeTpamu (n. 4). B xonogHoe BpeMs roga NpUMEHSITb CHETYUKM HE PEKOMeHAYeTCH, TaK Kak Ha
poTopax ocefiaeT UHeN, 3aTPYAHSAIOLWNIA BpaLLeHe NOCNeaHUX.

2.3. KoHueHTpauusa yrneBodopoaoB onpeaenseTcs He MeHee 8 pas 3a BpeMsi 3anofiHeHns pesepsyapa
no aHanu3am npo6 napoBo3ayLIHOW cMeck Ha rasoaHanusaTtopax KIr'Al-1 (OCT 25.1256) nnu xpomaTorpadax.
Bo usbexaHue nckaxeHWs pesynbTaToB aHanNM3oB BCNeACTBME KOHAEHcauuu yrneBoAopoAoB TemnepaTtypa
nogasaeMblX Ha aHanu3 npob AgormkHa ObITb HE HWXKe, YeM TemnepaTypa Napos, BbIXOOALWMUX U3 pe3epByapa.

2.4. CpefHsiss NMNOTHOCTb YrreBOAOPOAMUCTBIX MapoB HedTW onpegenseTca MO  pesynbTatam
Xpomatorpaunyecknx aHanu3os coctasa npob napososgyLiHon cmecu no FOCT 14920.

Mpn OTCYTCTBUM AaHHbLIX XpoMaTorpaduyeckMx aHanu3oB MAOTHOCTb MapoB MOXHO paccyutaTb Mo

dopmyne

M
n
po = —, (2)
22,41
1,7
rne M = 0,0043(212 +t ) - cpenHAA MOJApHad Macca YTJIEBOLOPOOHEIX
n HK rnapos HedTH B apoBO3IyIHOM CMecH,
xr/ MOJIB;
t - TeMnepaTypa Hauajla pPasToHKM HedTu, °C

HK

2.5. YpoBeHb HehTK B pe3epByapax M3MepAETCS CTaLMOHapHbIMU YPOBHEMEPAMY NN U3MEPUTENBHON
pyneTkown ¢ rpy3om (notom) no NOCT 7502.

2.6. BbibpaHHbIN B KayecTBe OObEKTa WCCreqoBaHWA pesepByap TLATeNbHO npoBepsieTcs,
HenmnoTHOCTW, OBHapyXeHHble B KpOBMe, YyCTpaHalTca (Hanpumep, 3anuBaroTcd SMNOKCUAHOW CMOMOoWN),
dnaHueBble COeqUHEHNA TepMETU3NPYIOTCS.

2.7. TepeyeHb OCHOBHOrO obopyaoBaHWs, NpMBOPOB M MaTepuanoB ANS onpedeneHus notepb Mo
paccMmaTtprMBaemMoMy mMeToay npuBeaeH B npunokeHun A. KOHCTpyKLMS ra3oBoro npo6ooTOopHMKa, TEXHOMOMMS
oTbopa npob 1 ux aHann3 Ha rasoaHanusatope KIFA1-1 (OCT 25.1256) nanoxeHsl B pasgene 10.

2.8. MpuHuMnNuanbHas cxema YCTaHOBKM POTALMOHHONO CYETYMKa Ha pesepByape npeacTtaBrieHa Ha
puc. 1. LBkl Ha xecTaHon Tpybe, coeamnHsOLLEA CBETOBOW NIOK CO CYHETYMKOM, OOMXKHbI repMETU3MPOBaTHCA
nankoi. B Tpyby BnaneatoTCa TEPMOMETPUYECKUI KapMaH 7 1 NpobooTOOpHbLIN LWTyLep 8.

2.9. B Hauyane n KoHUe 3anosiHeHusa pesepByapa HeTbo PUKCUPYIOTCHA MOKa3aHWsl cdeTyuka (Mnm
pacxogomepa, aHemoMmeTpa), YpoBHeEMepa, aTtMocdepHoe OaBreHue, Temnepartypa napoBO34YLUHOW CMeCH,
Temnepartypa Bo3ayxa, oToupatTca npobbl napoBo3ayLliHon cmecu (MBC) Ha xpomaTtorpadpmuyecknii aHanma.
dukcnpyloTca gaerieHne n temnepatypa B cenapatopax KCY, ecnun HedTb M3 3TUX YCTaHOBOK NOCTynaeT B
pesepsyap.

2.10. B npoMexyTo4YHble MOMEHTbI BPEMEHU exevacHo namepsietca Temneparypa MNBC n otbupatoTca
npo6bl NMBC ans onpefenennst KOHLEeHTpauun yrinesogoponos Ha razoaHanmsatope KFA1-1 (OCT 25.1256).

2.11. OTbupaetca o pesepByapa ofgHa npoba HedTu 3a nepuog HabnogeHusa B noboe BpeMsa ons
nocneaywwero onpegeneHns  MPakUUMOHHOTO UK YIMEeBOAOPOAHOro cocTaBa, MMOTHOCTW, AaBneHus
HacbILLIEHHbIX NapoB, ra3oBoro dyaktopa (Npu TemnepaTtype B pe3epByape 1 gasneHmun 1,05 arta).

2.12. Tpu pacyeTe cpedHer MNNOTHOCTU NApOB MO pe3ynbTaTtam XpomaTtorpaduyecknx aHanmsos
NpUHUMaeTCs cpegHeapudMeTUYeckoe 3HavYeHume.



12

=

Prc. 1. Cxema yoradosky c4erudka ruma PI7 ga pesspeyape:

I —pesepryap; 2 — cuerauy Tama PT7; 3 — mamoMerp; £ — tpvhia Mecradan; 5 — Garpyior BXoTHoM;
& -~ NOCTAMBHT; 7 — KADMAH TepMOMeTPHIeCKHE; & — mTynep g ordopa npod napopoaaynmoil cuec;
2 mipoGooTiopuny; 1 — 0K CBeTOROIY; 17 — HIMePHTONE YPOBHS, 12 — apMAaTyVRa TRIXATAALHAT

2.13. KoHueHTpauuna yrnesogoponos B [NBC onpependetcs kak cpegHeapudMeTUdeckoe BCex
3Ha4YeHW 3a Bpems 3anofnHeHus pesepByapa.

2.14. BenunyunHa noTepb YrneBoAopoaoB paccyntbiBaeTcsa no dopmyne (1) 1 OTHOCUTCA Ha OOHY TOHHY
NoCTynuBLLEN 3a BpeMs HabnogeHus Hedtu.

2.15. Mpu akcnnyaTaumMm pesepByapa B MOAKMOYEHHOM peXxuMMe BCreacTBue HemnpeackasyemocTu
nepuodoB yBenuyeHnss ypoBHs HeddTu B pesepByape u konebaHusa TemnepaTtyp B ero ra3oBoM MpOCTPaHCTBE
HabnwgeHns 3a MoKasaHWsSMU CcYeTYMKa BedyTCs HENpPepbiBHO B TeYeHWEe YCTaHOBIIEHHOMo BpeMeHwu
n3MepeHns NnoTepb (Hanpumep, ABOE CYTOK).

2.16. Ecnn nokasaHusA cyeTyMKa HapacTalT, TO B TEYEeHMEe KaKgoro nepuMoga HapacTaHus usmepeHue
napameTpoB 1 otbop npob MNBC npoBogAT B COOTBETCTBUM C NyHKTamu 2.9, 2.10.

2.17. BenuunHa noTepb YrNEeBOAOPOAOB 3a KaxAbll Mnepuo HapacTaHusi MokasaHuh cyeTyuka
paccuuTbiBaeTcs no opmyne (1). NoTepn 3a Bpemsa HabnogeHUs onpeaensioTca Kak cyMMa notepb Ha ogHY
TOHHY NepekavmMBaeMon no Tpybonposoay HeTH 3a Bpems HabroaeHus.

2.18. Bce paHHble 3KCMEPUMEHTOB M XapaKTepucTuka pesepByapa (pasmepbl, TUMN AblXaTenbHown
apmaTypbl, MECTO B TEXHOMOMYECKOM LMKIe U T.4.) 0popMnsioTCA B XKypHarne HabnogeHun.

2.19. OTHOCUTENbHAasA cpedHeKkBagpaTUyHas NOrpeLlHoCcTb onpeaeneHns notepb HedTM Nno dopmyne
(1) paBHa, %:

Iensra G x 100%
nenbTa = =

G

G

2 2 2
= kB. kopeHb (mesbTa + mesbTa + menbTa ), (3)
v c po

roe Jenbra G - cpenHekBampaTUUHOE OTKJIOHEHME PEe3yJIbTaTOB N OompernesieHmi
BEJIMUMHEL [IOTEePh OT CPpemOHero 3HauyeHUd,

G - cpenHeapudMeTMUeCKOe BHAUEHME PEes3yJIbTATOB N ONpelesieHun
BEJIMUMHEL [IOTEPkh,
3meck N - KONIMUECTBO BalOJIHEHMI pes3epByapa OT HWXHEIO OO BEepxHEero
YPOBHHA,
2
S
\%
nesbrTa = kB. KopeHb(——) 100% - orTHOcCuTenbHAaH cpenHekBaIpaTHUYHAS

v 2 [IOTPENHOCTE pPes3yJbLTaToB n



\% VB3MEPEHUN obbpeMa IapoOBO3OYIHOM
CMecCH, BHIXOLAUIEM M3 pe3epByapa;

2*
3necs S - BHIOOPOUYHAaH Ioucrnepcus 1o n M3MEPEeHUAM obbeMa
IapOBO3IOYyUWHOM CMECH, BEIXOOALIEM M3 pesepByapa;
\% - cpenHeapudpMeTHUECKOE 3HadYeHue obbpeMa IapoOBO3OYIHOM
CcCMecHu o N mM3MepeHMIM.
BenuumHua peseTa_V 3aBUCUT OT BEIOPaHHOT'O criocoba M3MEepPeHNAa obrema

BHIXOISMWEN 13 pesepByapa [IBC (npunoxenus B, B, I);

2
S
Cc
nenbTa = kB. kopeib——— 100% - oTHOCuUTesbHAA cpenHekBaOpaTUYHAS
(o 2 [IOTPEWHOCTL PEes3yJIbTATOR OlNpelelieHuMt
C KOHLEHTPAUMM yIJIEBOIOPOLOB n
IapoOBO3OYyIHOM cMecHu npu n
3alMoJIHEHUAX Pe3epByapoB, %W
2
3mecke S - BBIOOPOYHAA OUCIEPCHUSA KOHLUEHTpauuM yIJIEBOIOPOIOB B [IBC
c npr N 3arnoJIHEHUSX PEe3epPBYyapoB
C - cpenHeapubMeTMUeCKOe 3HAUEHME KOHUEHTPALUUM yIJIEBOLOPOIOB
B [IBC npu N 3anojiHEHUAX pes3epByapos, %
2
S
po
nenbTa = kB. kopeib——— 100% - oTHOCUTesbHAaA cpenHekBaIpaTUYHAS
po 2 [IOTPEWHOCTL Pes3yJIbTATOR OlNpelelieHuM
po [JIOTHOCTM yTJIEBOIOPOLHEIX [1apPOB B
BEIXOOAWEN M3 pes3epByapa I[IBC npm n
3allOJIHEHMAX pesepByapa,
3mecs S - BHIOOPOUYHAS IOMCIEPCUsS [IJIOTHOCTHM yTJIEBONOPOIHEIX I[IAPOB IIPU
po N 3anoJIHEeHMAX pesepByapa,
po - cpenHeapubéMeTMUeckoe 3HAUYEHME IIJIOTHOCTY YIJIEBOIOPOIHEIX

IapoB HpP¥ N 3aloJIHEHMAX PEe3epPBYyapoB

* - Ana n Habngaemblx 3HaYeHUn X_1, X_2, ..., X_N Cry4YanHon BeNUYMHbI X BbIBOPOYHYIO ANCMEPCUIo
NPUHATO ONpeaensTb BblpaXeHnem

2 n _ 2
S = cymma (X - Xx) /(n-1),
X i =1 i
roe X - cpelHeapudMeTHMUuecKkOe SBHAUeHMEe CJIyYalMHOM BEJIMYMHEL X.

2.20. OTHOCHTENbHAA cpeaHeKkBagpaTUYHas NOrpeLLHOCTb onpeaeneHnst BeNMUnHbl NoTepb HEPTU Npu
10 3anonHeHnsx pesepByapa 3aBUCUT OT MPUMEHSIEMbIX U3MEPUTESNbHBIX CPEACTB U HAXOQ4UTCs B npefenax 6-
15% macc.

3. MeToa onpeaeneHusi noTepb He)TU OT UCNapeHUs MO KOHLUEHTPaLUKM yrneBoaopoaHbIX NapoB,
BbITECHSIEMbIX U3 pe3epByapoB

3.1. NoTepu yrneBoaopodoB 3a OAHO HarMofHeHWe pe3epByapa paccUnUTbIBaoTCA No hopmyre

n
G = cymma G,



i=1 i

T P P C
0 i i +1 i _
tme G=——[V(1-C) — -V (1-C ) ] oo -
i P i i T i +1 i +1 T 1-2¢C I
0 i i +1 1
Macca YyIJIEBONOPOIOB, TepsaeMas M3 pe3epByapa 3a NIPOMEeXyTOK Bpemenu (i
i +1), xr;
n - UMCJIO IIPOMEXYTKOB BPEMEHN,
vV, V - 00OBEeMBl I'a30BOT'O NPOCTPAHCTBA pes3epByapa B MOMEHTH BPEMEHU
i i +1 (i, i+1), wm3;
c, C - obweMHada KOHLIeHTpalug YyIJIEBOLOPOLOB B Ia30BOM
i i +1 NpOCTPaHCTBE pesepByapa B MomeHTel Bpemenm (i, i+1),
Mla, K;
T, P - TeMIepaTrypa M OaBJIeHMe [NPM HOPMAaJIbHEIX yCcJloBMAX, K, MIla,
0 0
po + po
_ i i +1
PO = ———— - CpenHsas JIOTHOCTbL TepseMblXx yIJIEBOINOPOIHEIX I1apOB IPU
i 2 HOPMAaJIbHEIX ycJioBuax, o/ m3;
C +cC
Bi Bl +1
C= — - cpenusasa oBBeMHAs KOHLEeHTpalus YyIJIEBOILOPOIOB B
i 2 [IapOBO3OYIWHOM cMecH, BBITECHAEMOM B aTMocbepy u3
pesepByapa 3a npomexyTok Bpemenn (i, i+1), nomm
€IVHULIEL

KoHueHTpauusa yrmeeBoAopodoB B rasoBOM MPOCTpaHCTBE pesepByapa B MOMEHT BPEMEHM i
onpenenseTcs no dopmyne

c=(C +3C +C )5

| BI Cl HI
rne C , C , C , - oObeMHasda KOHLeHTpalug YyITJIEBOOOPOIOB B BEPXHEN,
Bi ci Hi cpenHen n HMXHEM TouKax Tas0BOTO IMPOCTPAHCTBA

pesepByapa, OOJM €IOUHMLIEL

3.2. Ecnu 3a Becb nepuog 3anofniHeHUst pe3epByapa cpefHee 3HayeHne KOHLEHTpaLmMu yrineBoaopoaos
B BbIXOASLLENA MNapoBO3AdyLUHOM cmecu npesbiwaeT 0,4, onpegeneHve MNoTepb MOXET NPOU3BOAUTLCHA MO
cdopmyne

T P P C
0 H K cp
G=—— [V (1 - C) -V((1-C) ] po (4)
P H H T K K T 1-20C 0
0 H K cp

rne C = (1/8)(c + 3C + 3C + C ) - cpenHss oBBEMHAA KOHLIEHTPAaUa
cp 0 1 2 3 YTJIEBOOOPOAOB B BHEIXOIAINEN MNapOBO3IYIIHON’
CMeCcK 3a BeCbhb IIepMon 3alloJIHeHUs,  LOOJM
€ OV HWILIEL,
3gece C, C, C, C - obwremMHas KOHLIeHTpalud YyIJIEBOLOPOLOB B
0 1 2 3 BEIXOLAIEN M3 pes3epByapa MapOBO3IOYIIHOMW CMECU B
HauaJie HAIllIOJIHEHMA, B IBYX IIPOMEXY T OUYHBIX
TOUKax M B KOHIEe HAIOJHEeHMS, IOOJIU eIUMHUIIE,
c, c, T, T - obweMHas KOHLIEHTpaumsa YIJIEBOIOOPOLOB n
H K H K TeMrnepaTypa B I'a30BOM IIPOCTPAHCTBE pes3epByapa
B HauaJle UM KOHILe 3alloJIHEHMSH, IOJM eIMHULE, K;
V,V, P, P - ofbbeM Taso0BOIO I[POCTPAHCTBA pes3epByapa n
H K H K IOaBJIEeHVE B HeM B HaudaJle M KOHILe 3allOJIHEHNM A,



M3, Mia;
po - cpenHad [IJIOTHOCTE apoB yIJIEBOOOPOIOB B
0 BEIXOIANIEM NapOBO3IyINHOM CMECH 3a BeChb NepHoll
sanonHenus, xrn/ M3.

3.3. OTHOCUTENBHYIO CpedHEKBaAPaTUYHYHO MOrPELLUHOCTL ONpPeaeneHns BennynHbl NoTepb HedTH Npu
N 3anofIHEHUAX pe3epByapa NPUHATO paccyuTbiBaTb No hopmyne

n _ 2
cymma (menbra - curMa)
k=1
menbTa = xB. KopeHb ( ),
curMa _ 2
(n - 1) curma
roe mensra = G/mM - ymessHas BesmumMHa noTepb HebTu npu K- M sanosHeHuyn
k k Kk pesepsyapa, kr/ T
snecy G - norepm HebTU oT ucnapenmsa npu K-wm 3arnoJIHEHUN
k pesepsByapa, T,
m - Macca IOCTyNMBIIEN HedTH B pesepbByap 3a BpeMA
k HaloJIHEHMA, T,
curMa - cpenHeapudMeTHMUECKOE 3SHAUEHME YIEJIbHOM BEJIMUMHE

noTepes Hed@Tu npm N 3anoJIHEHMAX.

3.4. OTHOCUTENbHAsA cpefHeKBaapaTUYHas MOrpeLlHOCTb OnpeaeneHns BeNMYMHbl NoTepb HedTH Npu
10 3anonHeHusIx pesepByapa HaxoguTca B npegeriax 9-15% B 3aBUCUMOCTU OT BESTMYMHBI NOTEPD.

3.5. MNopsigok npoBefeHns 3MepeHui

3.5.1. B xxypHan HabnoaeHun BHOCAT:

AaTty NpoBeAeHUs UCNbITaHWUI;

HOMep pesepByapa;

Tmn pesepsyapa (PBC, XXBP);

NnonHbI 06 beM pesepByapa (C yyeTom o6bema noa Kposnewn), M3;

BbICOTY pesepByapa, M;

AnameTp pesepByapa, M;

TUNOPa3Mepbl AblXxaTerbHbIX KNanaHoB U UX KONMWYeCTBOo, LWT.;

PEXUM UCMbITaHUI (3anosTHEHME - ONOPOXKHEHME, NOAKNHOYEHHbIN);

HaumeHoBaHve HedTu;

Aarta 1 NpodorKUTENbHOCTL NpeablayLien Bbikadkm HedTM U3 pesepByapa;

BpeMs NpOoCTosA pe3epByapa C OCTaTKOM, M.

3.5.2. Onpepensetcs HadvanbHbI YpoBeHb HedTM B pesepByape (H_H) no ypoBHemepy unu
3amepsieTca pynetkon ¢ notom no FOCT 7502.

OT6upatotcs npobbl NapoBO3OYLUHOM CMecu B Tpex Toukax: Hag ypoBHem HedTu - 1 npoba, B
cepeaunHe rasoBoro NpocTpaHCTBa - 2 Npobbl, NoA Kpoenewn pesepByapa - 1 npoba. OT60op Npob npomssoanTcs
no meToauke, M3noxeHHow B pasgene 10. Cxema pacnonoxeHus Touek otbopa npob u 3amepa TemnepaTypbl
rasoBoro npoctpaHcTBa M HedpTu npeacrtasneHa Ha puc. 2. MNpobbl NapoBO3QYLUHON CMECcU OOCTaBMsTCS B
nabopaToputo, rae aHanuaMpylTca Ha 06beMHoe cogepkaHue yrneBogopodoB C NOMOLLLIO ra3oaHanusaTopa
KrAl-1 (cm. pasgen 10), a ogHa w3 cpegHuMx NpoG aHanuaMpyeTcsl Ha  YrmeBOAOPOAHbLIA COCTaB Ha
Xpomatorpade Ang onpeaeneHns NNoTHOCTU YrieBogopoaHbIX NapoB.

M3mepsaTcs  MakcuMmanbHbIM - TEPMOMETPOM UMM C  NOMOLLbLID  XPOMESbKOMNeneBbIX TepMonap
(npunoxeHue A) TemnepaTypa rasoBoro NpPocTpaHCTBa pes3epByapa B TPex Toykax (CM. puc. 2), Temnepatypa
HedbTM Ha mybuHe 0,05M oOT noBepxHOCTU. Temnepatypa Bo3gyxa W3MepsieTcs TEepMOMETPOM
meTeoponormdeckum (TOCT 112). MamepsieTcs atMocdepHoe gaBreHne 6apomMmeTpomM-aHepPOMAOM.
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Puc. 2. CxeMa pacnionoxeHus Touek ordopa mpod NapoBoanyIrHOM CMECH J
3aMepa TEMIIEPATYPE TA20BOI0 NPOCTPAHCTEA!
1, 2, 3, 4 — vouxu vaMepeHyd veMaeparypsl; I, 2, 3 — Touxkn otbopa npoa
napoposayIHol cMecH

3.5.3. HauunHaloT HanonHeHne pesepByapa. PUKCUpyeTCs BpeMs Hayana 3akadkm HedTu.

3.5.4. lMpn ypoeHe B3numBa H 1 = H H + (H_K - H_H)/3 npou3BoasaT nepBble MPOMEXYTOYHbIE
naMmepeHns n otbopbl Npob B cooTBeTCTBUM C O. 3.4.2. dukcupyeTcs Bpemsi OOCTUXKeHus ypoBHa H_1.
KoHe4HbI ypoBeHb 3anosiHeHus pesepByapa HedTbio - H_k.

3.5.5. lMpwn yposHe B3nmBa H 2 = H H + {(H_k - H_H)2}/3 npou3BoasT BTOpble MPOMEXYTOUHbIE
namepeHns n otbopsl Npob B cooTBeTCTBUM C 0. 3.4.2. PUKCUMPYETCHA BPEMSA AOCTWKEHNS YPOBHS, H_2.

3.5.6. B koHUe 3anonHeHusa pesepsyapa (3a 10-20 MuH 4O KOHEYHOro YpOBHS B3nuea H_k) nponssogdat
n3MepeHns TemnepaTtyp U aTMocdepHOro AasreHus, otbopsl Npob B cooTBeTcTBUM C O. 3.4.2. PukcupyeTtca
BpeMs JOCTUXEHUS YPOBHSI.

3.5.7. M3 nogeogswero TpybonpoBoga B npouecce HanornHeHus pesepByapa B noboe Bpemsi
oTbupaeTca npoba HedbTV AN nocnegylollero onpegeneHus rasoBoro dakropa npu gasneHun 1,05 ata u
Temnepatype HeddTW, NOCTyNaroLLeln B pesepsyap, YrineBogopoaHOro U hpakuMoHHOrO cocTaBa, NNOTHOCTH.

3.5.8. OnpegeneHHble No opmMynaM NOTepUM OTHOCATCH K Macce 3akayaHHOW B pesepByap HedTu u
BblpaxaroTcs B Kr/T.

3.5.9. B xypHan HabnoaeHu 3aHOCAT AaHHbIE SKCMEPUMEHTOB:

YPOBHU HedTM B pesepByape (HadamnbHbIA, MNEepBbl MPOMEXYTOYHbIA, BTOPOW MPOMEXYTOYHbIN,
KOHEYHbIN);

BpeMsi JOCTUXKEHUS KaXaoro YpoBHS;

06BbeMbl HePTU B pe3epByape, COOTBETCTBYHOLLNE KaXOOMY YPOBHIO, M3;

KOHUEHTpauus yrnesogopoAoB B ra3oBOM MPOCTPaHCTBE pesepByapa, COOTBETCTBYHOLLAS YPOBHO, %
006. (Hag ypoBHEM HedbTH, B cepeuHe ra3oBoro NpoCTPaHCTBa, Y KPOBMK);

ceBefeHus 06 otbope Npob NapoBo3aAyLLHOW CMECKH Ha aHanu3 yrneBogopoaHOro CocTasa;

TemnepaTypa B rasoBOM MNpPOCTPaHCTBE pe3epByapa, COOTBETCTBYIOLLAA YPOBHIO HEPTU (Hag ypPOBHEM
HedTH, B cepeanHe ra3oBoro NpocTpaHCcTBa, y kposnu), °C;

TemnepaTypa HepTn Ha mybuHe 0,05 M OT noBepxHocTH, °C;

TemnepaTypa okpyxatoLero sosgyxa, °C;

aTMocdepHoe aasnexuve, kla;

cBefeHnsa ob otbope npob HedTw;

BbIMMCKa U3 BaxXTOBOrO XypHara - NNoTHOCTb HedTK Npu Temnepartype nepekadku, kr/im3.

3.5.10. OpraHusaums n nposegeHue uccrnegoBaHin 0POpPMISETCS akTOM, COCTaBEHHbIM COBMECTHO C
npeacraBuTeNaMU NpeanpusaTUi.



4. MeTop onpegerneHusi notepb Hed)TU OT UCNAPEHUA MO U3MEHEHUIO YITNIeBOAOPOAHOro cocTaBa

4.1. BenuunHa notepb HedpTu UCapeHns onpeaenaeTca no popmMyne

curma = 1 - C'/C", (5)
Tmne curMa - BeJMuuHa norepb Hebtu (oT mucxomHoM HebTu, MOV MaCCOBHE) |
c' - KOHLEeHTpaluus "ocrarka", T. €. TOTO, uTo ocraeTcs B
obe3BOXeHHOM Npobe HedTH, OTOOPaHHOM o peszepByapa, IOCJe
VCIapeHusa ns Hee YTJIEBOOOPOIOB He MeHee uem mo C6
BKJIOUMTEJIBHO, IOOJIM MaCCOBEE,
c" - KOHUeHTpauus "ocrarka" B rnpobe HedTH, OTOOPAHHOM I[OCIe

pesepByapa, OOJM MaCCOBHE.

4.2. KoHueHTpauum C' n C" onpegensietcst no popmyne

6 6
C =1- cymma C, C' =1- cymma C', (6)
i =1 i i =1 i
6 6
roe cymma C' u cymma C" - COOTBETCTBEHHO CyMMapHbIE KOHLEHTPALUN
i =1 i i=1 i YTJIEBOOOPOIOB B npobax HedTell, OTOOPAHHBIX

IO M IIOCJIe pesepByapa.

4.3. YrnesogopogHein coctaB Hedptn (C i) onpenenstoT xpomatorpadpuyeckum metogom no NOCT
13379. MNepep 3arpy3kor B xpomatorpad HedTb 06e3BOXKUBAKOT KapObUaoM KanbLus.

4.4. Tlpn aHanuse rasocogepXawnx HedpTen BCreacTBME OTCYTCTBMS HaOeXHbIX cnocoboB BBOAa B
ucnaputenb xpomatorpada npob HedTeN C AaBNEHMEM HaCbILLEHHbIX NAPOB BbilLe aTMOCHEPHOro aHanmabl
BEAYT NOSTanHO: pa3rasupyloT rasocodepxallyto HedTb, pasfgenbHO aHanuManpyoT Npobbl oTAenumBLLErocs oT
HedTM rasa n pasrasmpoBaHHON HedTK.

4.5. KoHueHTpauum nHanemayanbHbIX YrineBo4OpOL40B B UCXOOHON HE(PTM paccumTbIBalOT No oopmyne

C+T poY \%
i i T
C= ; T = ,
i 1+ T po G
0 PH
roe C - MaccoBas KOHLEHTpaluud |-TI0 yIJIeBOIOpOola B pasrasMpOBaHHOM
i HedTM, MaCCOBEHE HNOJIU,
po , Y - IJOTHOCTE u KOHLIEHTPAaLUA i -To yrjeBomopoma B rase

i i BoImesuBleMcsa 13 Hedrtu npu masieHum 0, 101 Mla u Temneparype
20°C; xr/ M3 ¥ HDonM MOJIBbHHE,

po - muoTHoCcTh raszsa npu masijgedmy 0, 101 MIa u Temmepatrype 20°C
0 xr/ M3;

T - OCTATOYHEDNI T'a30BEl pakTop, M3/ KT,

\Y - ofbeM rasa, BHIOeIMBULETOCH M3 HebTw npu masieHum 0, 101 Mlla
T u remneparype 20°C, wm3;

G - Macca Npobel MCCJeOyeMOM pa3la3MPOBaAHHOM HedTH, KI'

pH

4.6. CymmapHoe coaepxaHue Nnerkux yrneBofopodoB B NpoGax HedpTu, oToGpaHHbIX A0 W nocne
MCTOYHMKA NOTEPb, BbIYUCIATCA NO hOpMynam:

n
cymma C + 1" po
n i =1 i 0
cymma C = ;
i =1 i 1+ 1 po

0



(7)
n
cymma C' + ™ po"
n i =1 i 0
cymma C' =
i =1 i 1+ 1 po"

4.7. B wmeteoponorun ownbkn uaMepeHMn (MpSMbIX W KOCBEHHbIX) MPUHATO  OLUEHMBATbL
cpegHekBaapaTUYHbIM OTKIMOHEHWEM, BblpaXXeHHbIM B abCOomMTHOW unu oTHocutensHon copme. Mo MOCT
8.381 cpepnHekBagpaTMYHOE OTKIOHEHWE pes3yrnbTata KOCBEHHbIX W3MEPEHWA BEMUYUHBI, SABMSOLLENCS
dyHkumen x = F(Y_1, Y_2, ..., Y_m), BbIMUCAAOT No hopMmyne

2 2 2
aF
S=,|—| S+ il S3 4wt & 52, (&)
2 day, I
rac S, S, .. S, — CPEAHEKBANPATHYHEIE OTEJIOHEHHS PE3YJBTATOB H3-
MepeuHit BeaHUHH Y, L, ..., T,

HpHMeEHUTENRHO K PACCMATPUBACMOMY METDAY CPSAHEKBAAPATUIHAL
a0COMINTHAA OLIMEGKA B ONpele/ieHIH TIOTEPh PaBHA

MpuUMeHUTENBHO K paccMaTpvBaeMoOMy MeTOAy CcpefdHekBagpaTuyHas abconoTHas owubka B
onpeneneHnm notTepb paeHa

2 2
Ienvra curma = (1 - curma) kB. kopeHb (zmesnsTa + nmesbsTa ), (9)

c' c
Tne meyibTa U mesbTa - CpeIHeKBanpaTWUHHE OTHOCUTEJIbHEE OWMBKMI B
c' c ompeneJIeHuy KOHLEHTpalUuM ' OCTAaTKOB W B nNpobax

HedbTr, OTOOPAaHHBEIX IO U IIOCJIe pe3epByapa.
Cpe,D.HeKBap,paTM‘-lHaﬂ OTHOCUTENbHas oLnbka B onpeaeneHnn noTepb BblpaXaeTcA Ct)OpMyJ'IOI;I

1 - curma 2 2
BMNCUJIOH = —————— KB. KOpeHb (mesera + messra ) x 100% (10)
curMa C c"

4.8. MeToa NpPUMEHMM, ECNN pa3HMLA B KOHLEHTpaLMsaX OCTaTKoB B Npobax HedTn, 0ToGpaHHbIX 40 U
rnocrne WCTOYHMKA MOTepb, Oorblue AONYCTUMbBIX PacXOXOEHW Mexay napannernbHbiMU onpegeneHnsamMmn
KOHLeHTpauun Ha xpomaTtorpadee no FOCT 13379, FOCT 14920.

4.9. Mpumep pacyeTa TEXHONMOMMYECKNX NoTepb HEDTU NO N3MEHEHUIO ee YITIEBO4OPOLAHOIO CocTara

4.9.1. Onpegenutb BENUYMHY TEXHOIOIMMYECKUX MOTEPb HEedTM MO U3MEHEHWUIO ee YrIeBogOPOAHOrO
cocTaBa [0 U rnocre pesepsyapa, ecnu gaenexHve B cenapaTtopax KCY He npesbiwaet 0,105 MlMa, ra3oBhbii
dhakTop 4O UCTOYHMKa noTepb cocTaenseT 3 X 10(-3) m3/kr, nocne NCTOYHMKA NOTEPb PaBeH HyIH, MIOTHOCTb
HedpTsaHoro rasa po' 0= 1,467 kr/m3. YrneeogopogHble coctaBbl Npob HedpTM A0 U nocrne pesepsyapa
npeacrtasneHsbl B Tabn. 2.

Tao6nuua 2

YrnesoaopoaHble cocTaBbl NPo6 HeddTH A0 M Nocne pe3epByapa

KoMImoHeHTEL ConmepxaHye KOMIIOHEHTOB

IO pesepByapa rocie
pesepByapa




B HedTAHOM B B HebTH,
rase, MOJIbHEE |OerasupoBaH- | MacCCOBEE

OOJU HOM HedTH, OOJU

MaCCOBBIE
LOOJIM
Meran (CH4) 0, 4090 - -

Stan (C2H6) 0, 0855 0, 0020 0, 0015
liponan ( C3HB) 0, 3054 0, 0102 0, 0083
Uso- 6yTran (i CAHLO) 0, 0493 0, 0155 0, 0082
H- 6yTan (NnC4H10) 0, 0935 0, 0223 0, 0131
Uszo- nenran (i C5H12) 0, 0236 0, 0152 0, 0108
H- nenran (NC5H12) 0, 0186 0, 0165 0, 0121
Texcan (C6H14) 0, 0151 0, 0163 0, 0159
Ocrarok (C7 + BHCm) - 0, 9020 0, 9301
Uroro: 1, 0000 1, 0000 1, 0000

4.9.2. OnpepensieM CyMMapHble KOHLUEHTpauuM nerkux yrneesofopodoB B npobax AerasvpoBaHHOw
HedbTK OO0 1 nocrne pesepByapa

6
cymma C = 0,0020 + 0,0102 + 0,0155 + 0, 0223 + 0,0152 + 0,0165 + 0, 0163 =
i =1 i
= 0,0980 macc. momym.
6
cymma C' = 0,0015 + 0,0083 + 0,0082 + 0,0131 + 0,0108 + 0,0121 + 0, 0159 =
i =1 i

= 0, 0699 macc. mosym.

4.9.3. Mo dopmynam (7) paccyuMTaem KOHLEHTpauuu Nerkux YrneeoAopodoB B npoGax HedTw,
oToGpaHHbIX [0 W nocre pe3epayapa:

-3

6 0,098 + 3 x 10 x 1,467
cymma C' = = 0,1020 macc. mosym.
i =1 i -3

1+ 3 x 10 x 1,467

6
cymma C" = 0,0699 macc. mosm.

i =1 i

4.9.4. Mo chopmynam (6) paccumTaem KOHLEHTpaL MM "OCTaTKOB":

c' 1 - 0,1020 = 0, 8980 macc. noum,

c" 1 - 0,0699 0, 9301 macc. gposm.
PasHocTb kOHUeHTpaumni octaTkoB 0,0321 macc. gonu 6onblle CXoguMMOoCcTU Mexay napannenbHbIMu
onpegeneHuamn 0,0100 no MOCT 13379, meToa MOXHO NPUMEHATL ANS pacyeTa noTepb.

4.9.5. TexHonornyeckne notepn HedpTn paccumtaem no dopmyne (5):

0, 8980



curma = [1 - — ] 100% = 3, 45% macc.
0, 9301

4.9.6. OTHOCI/ITeJ'IbHyPO cpegHekBaapaTU4Hyto OLLIll16Ky B onpegeneHnn noTtepb paccyntaem no

¢dopmyne (10):

2 2
1 - 0,0345 0, 005 0, 004
sncusion ————————— kB. kopeHp([ ——] + [——] )100% = 19, 69%
0, 0345 0, 8980 0, 9301
roe 0,005 macc. mosu - abBcosorHas oumbka B OonpenesyieHNM KOHLEHTPALUN
ocraTka C' mno I'OCT 13379;
0,004 macc. pmosm - abcoyTHas oumbKa B ONpPeNeJieHMM KOHLEHTPAaLUn

ocraTka C" mo I'OCT 13379.

5. Metop onpegeneHus noTepb Hed)TM OT ucnapeHusa no NaMeHeHUO faBieHNA HacbllWeHHbIX NapoB

5.1. MeTog ocHOBaH Ha WCMOMNb30BaHUWM FNUHENHOW 3aBUCMMOCTU MaccOBOW O0MM MoTepb Nerkmx
yrneso4opoaoB HedTh (curMa) oT HaTyparnbHOro norapudgmMa ee AaBneHUs HacblleHHbIX napos (P_s):

curMva = a In(P /P ), (1)
0 s
roe a - DMIOVPUYECKUM KO30OMLMEeHT, [NOCTOSHHEIM IJiSd IOAaHHOM HedTwy,
P, P - naejieHue HAaCBHIIEHHBIX napos HedTmM OO M IMOCJEe MCTOYHMKA
0 S norepsb, kIa, MM pPT. CT

5.2. BenuynHa notepb HeTW OT UCMapeHUs onpeaenseTcsa nyTeM HanoxeHus norapudMma gaBrneHus
HacblLWeHHbIX NapoB Npobbl HedpTK, 0TOBpaHHOW NOocne UCTOYHMKA NoTepb, Ha rpaduk 3aBmucumoctn s = f(In
P_s) unu paccuutbiBaeTtcs no dopmyne (11) nocne ycTaHOBNEHUSA YUCIIEHHOIO 3Ha4YeHUs koaduumeHTa a.

5.3. daeneHne HacbiweHHbIX napoB HedTn (OHM) onpegensetca no NOCT 1756, metog B. Metoa
No3BOMSET repMETUYHO 3arpykatb Npoby ncnbiTeiIBAaEMON HEOTU B TONNUBHYIO KaMepy annapaTa, CHabXXeHHyo
AN aTuX uenen ABymsA KpaHamu. Takum ob6pas3oM n3baBnsAlTCs OT HEYYTEHHOW MOrpeLHoOCT B onpegeneHnm
OaBreHNss HacbllWeHHbIX NapoB, KOTopas BO3HMKAET MpU HerepMeTUYHOW 3arpyske kamepbl. Kpowme Toro,
ycTaHoBneHo, 4to metog no NOCT 1756 cogepXuT NUHENHO M3MEHSIOLLYIOCA CUCTEMAaTUYECKyt0 OLUUOKY.
WcnpaeneHHoe 3HayveHue [HIN moxeT ObITb oLeHeHo no oopmyne

P = 1,11P, (12)
roe P - usMmepenHoe no I'OCT 1756-52 snauenme JHI, Mla

5.4. [aBneHve HacblWeHHbIX NapoB HeMTU OO U NOcne UCTOYHMKA MOTepb, a TakkKe 3MMUPUYecKni
koacppuumeHt B dhopmyne notepb (CM. n0.5.1) ABNAKTCA CryYaHbIMW BeNWYUHAMKM, 3aBUCALLMMU  OT
yrneBodoOpOAHOro coctaBa HeddTU (Oaxe Ha OOQHOM MECTOPOXAEHUN HedTb, AobOblBaeMas 13 pasHblX CKBaXKWH,
HeoAMHakoBasi MO cocTaBy, OCOBEHHO Korga MeCcTOpoXAEeHWEe MHOrONacToBoe); TeMnepaTypbl Harpesa ee Ha
yCTaHOBKaxX MNOArOTOBKWM (OTKIMOHEHMS OT YCTaHOBIEHHOrO peXxrMa B KaKoW-TO CTerneHu Bceraa MMerTcs);
ycnoeun cenapauun Ha KCY; meTtactabunbHOCTU HedPTU (NepechILLieHHOCTU NerkMMu yrinesogopogamu); ot
KOHBEKTMBHbIX TEYEHUN B TEXHOMOMMYECKNX N TOBApHbLIX pe3epByapax, KOTopble B CBOK ovepedb 3aBUCAT OT
MEeTeoyCcrnoBun, un np. YNOMsHyTble CcriyYyamHble BenWYUHbI XapaKTepusylTCsa HOpPMaribHbIM  3aKOHOM
pacnpegenenns. MaccoBasa gons notepb HedTU OT UcnapeHus ecTb MPYHKUMSA CryYanHbIX BEMWUYMH, NO3TOMY
OHa cama $IBNseTcA CryYanHOMW BEeNIMYMHOW M 3aKOH ee pacrnpeferneHus ToXe HopMarbHbIM, Tak Kak
onpeaensieTca 3akoHamun pacrnpegeneHus cnydanHblX BENNYUH-aprymMeHTOB.

5.5. BenuunHa notepb HehTU OT MUCMapeHus 3a rof onpeaensieTcs kak cymMma notepb 3a BeCeHHe-
NETHUA N OCEHHe-3UMHUI nepuogd. MoaTtomy cTposaTcs rpadukm curma = f(In P_S) Ans kaxagoro n3 ykasaHHbIX
nepuogos.

5.6. TOYHOCTb, C KOTOPOW onpedenseTcs XapakTepucTuka CryvanHOW BenuyuHbl - MatemaTuyeckoe
OXugaHue, 3aBUCUT OT KOMMYecTBa HabnoOeHWA CcCryvyamHoOW BenUYMHbI. YCTaHOBMEHO, YTO MpU OecdaTu
He3aBUCUMMbIX ONpeaeneHnsx notepb HeddTU cpedHekBagpaTUYHOE OTKNOHEHWe cocTaenseT He Gonee 10%
OTHOCUTENbHBIX (CM. A. 5.10.8).

CooTHoLeHWe Mexay NoBbIWEHWEM TOYHOCTU U KONMYECTBOM HabniogeHUn cnyv4anHon BeNUYnHbl Ans
HOpMaribHOro pacnpegeneHus BolpaxaeTcsa opMyrion



S

X
S = — (13)
X KB. KOpPeHb N
rone S - cpenHekBaIpaTHMUHOE OTKJIOHEHME OT cCpenHeapudMeTMuecKOT'O BHAUEHVS
X CJIy4alHOM BEJIMUMHEL 1o onuoi seiGopke (mnsa 10 wabmomeHwn B
BHOOPKE) ;

n - kommuecTBO BHOOPOK (no 10 HaGromeHws B Kaxmown) ;

S - cpenHexBampaTUUYHOE OTKJIOHEHME OT MAaTEMAaTHMUECKOTO OXMUIAHMS IO
X BCeM COBOKYIIHOCTM BEOOPOK.

CooTHoLeHMe nokasbiBaeT, ecnu TpebyeTcsl yBENMUUTbL TOYHOCTb OnpeaeneHnss noTepb, HaNnpMmMep, B
OBa pasa, TO KONUYeCTBO BbIOOPOK HY>XHO UMETb 4, T.e. 40 HabnaeHUI NOTepPb, YTO BECbMa TPYAOEMKO U C
NPaKTU4ECKOM TOUKM 3PEHNS HE BCerga pasyMHO.

5.7. MNMopsgok nocTpoeHus rpadpuka 3asncnumoctu curma = f(In P_s)

5.7.1. B TeuyeHue onpegeneHHoro nepuvoga roga (OCEHHEe-3UMHEro WM  BeCEHHEe-NETHEro)
nNpeanoyYTUTENbHO Yepes3 paBHble MPOMEXYTKM BpPeEMEHU npou3BoauTb oTbop 10 npob HedTv fo 1M 10 npobd
HeTM nocne MUCToYHMKa noTepb. Mpobbl 40 UCTOYHUKA NOTepb OoTObUparTca B NPO6OOTOOPHMKN €MKOCTbIO
4 nm3, nocrie UCToYHuKa - 2 aM3. BpemeHHoM nHTepBan mexgy otbopamu npobbl HEPTM OO UCTOYHMKA U
COOTBETCTBYIOLLEN €1 MPOBLI NOCNEe NCTOYHMKA OOMKEH ObITh MO BO3MOXHOCTM COKPALLIEH.

5.7.2. OnpegenstoT 6e3 pasrasaMpoBaHus BENUYMHY AaBMEHUSA HACbILEHHbIX NapoB OTOOPaHHbIX Npod
HedpTn. Mpn aToM TONNUBHYIO Kamepy GoMObI NpeaBapUTENbBHO 3anOMHST HACbILEHHbIM BOAHLIM PacTBOPOM
NaCl, a 3aTem no cxeme (puc. 3) repMeTUYHO NepenyckatoT B Hee Npoby HeddTU, BLITECHSASA paccor.



Puc. 3. Cxema repmerTryroi 3arpy3ki HedyTH B TOILHBHYIO XBMEPY anmaparon

JLIA OTIPEACACHRAA JABNESHMS HACKIISHHRIX 1TapoD:

1, 3, 6 — ManoMerpr; 2 — npoBooTéopHEK ¢ HedTHIO; 4 — NpoGooTGopHIK ¢

PaecoNoM; 5 — TOMUBHA KaMepa, 7 — UIoNLYATEI BEHTHNL; § — Kpal
JrametpoM 13 My, 9 — xpall auamMerpoM 6 MM

5.7.3. OctaTtok npobbl HepTHN, OTOOPAHHON A0 UCTOYMHWKA MOTEPb, NEPEBOAAT U3 nNpobooTbopHMKa B
ycTaHoBKY (puc.4) Ana pasrasvpoBaHus npu (PUKCUPOBAHHON KOMHATHOW TemnepaType W aTMochepHOM
AaBreHnn.

5.7.4. Onpepgensetca (4epe3 0OBLEM, KOHLIEHTpPaALMIO WM MMAOTHOCTb) Macca BblOeNUBLUMXCA
yrneeogopoaos (M_T) n macca pasrasnpoBaHHon HedTh (m_H). OTHoLleHWe, 3agaHHOe (hOPMYON

m
T

XapakTepusyeT MaccoByto [OMN0 NOTePb HEP TN OT pasra3nposBaHus NpyY aTMOCHEPHOM AaBrneHNN.

5.7.5. B3BelnBaloT Noo4epPEAHO YeTbIpe NYCThbIX CTakaHa C NOPLIHAMM (pUC. 5), NpeaHa3HayYeHHbIX Ans
ncnapenus Hedu.

5.7.6. Mo cxeme (puc.6) repmMeTMYHO NEpPeBOASAT pasrasupoBaHHYyD HedTb no 250 Mn B Kaxabli
CTakaH, nogHMMas npu aToM NopLIHM BBepX. Nocne CHATUA Pe3MHOBOro LMaHra NpoXOA4HON KaHar B NopLuHe



3aKkpbIBaloT NPobKoN. 3anofHEHHbIE CTakaHbl BMECTE C MOPLUHSMW NOOYEPEAHO B3BELLMBAIOT Ha BECax.

5.7.7. Mo pa3HOCTM BECOB 3amMOfHEHHBLIX U NYCTbIX CTakaHOB OMpedenstoT HayvanbHyl Maccy HedTw
(m_1) B kaxgoMm CTakaHe.

5.7.8. OCTOpPOXHO yAansoT NOPLUHM U3 CTakaHOoB, NpeaBapuUTENbHO OTKPbIB MPOXoAHoW kaHan. [Npu
3TOM CnegaT, Y4Tobbl Kannm HedTH C NOBEPXHOCTU NOPLUHS Nadanu B CTakaH. [oplueHb ¢ HaxoasLwencst B Hem
nNpobkon NoABELUNBAIOT Ha CTakaHOM C MOMOLLbIO WTaTMea. ManoBsaskme HedTU UCNapsoT NpU KOMHATHOM
TemnepaType, a BbICOKOBA3KME MpU TemnepaTypax Bbille TemnepaTtypbl Hadana Kpuctannusauuu napaduHa.
Mepuoanyeckn B3BelMBas ucnapsiowwmecs obpasubl HedTH, JOBOAAT MacCoBYO AOM0 MOTEPb OT MCXOOHOW
(HepasrasupoBaHHoi) HedTK: Ao 0,005 - B nepeoM ctakaHe; ao 0,01 - Bo BTopom; o 0,015 - B TpeTbem n 4o
0,02 - B yeTBepTOM. MaccoByto [OM0 NOTEPb OT UCXOAHOW HED TN paccynTbIBatOT MO hopmyre

m
2
curma = 1 + curma - —— (1 - curma ),
pm P
1
Toe M - KOHEeYHAs Macca HedTM B KAaXIOM CTaKaHe.

2

5.7.9. OnpegenstoT OHIM npob He T nocne ncnapeHus n3 HMX ykasaHHbIX B 0. 5.7.8 MaccoBbIX Aonewn.
[lna aToro ¢ NOMOoLL b0 MOPLUHEN N3 CTakaHOB repMeTUYHO NepenyckalT HedTb B TONNUBHYIO kaMmepy 60MObl,

npeaBapuTenbHO 3anonHme ee pacconom NacCl.
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Puc. 4, Cxema YoTRHOBKE pasrasHporaHig Hed T
I — npoticorfiopank ¢ HedThle; 2 — ApoGooTBOPHNE ¢ PAceonoM; J — JIMHKA O0TE0SA Faza B HediT
4 — MaHOMeTD: . — TEPMOMETP; & — BEHTHIL HEORBIaTKIH; 7 — U-00pasHeril MaHoMeTp;
& -— 3EEVM BHETOBON




Puc. 5. YeTpoHCTRO AAA TEPMETHUHOFO NEpenoaa npod Hed i
! — craxan; 2 ~~ [TopmeHs; 3 — MydTa PaIbeMuan; 4 - HITaHT Pe3HHOBBIR;
3 — MexaHH3M A1 IRABHOrS NepeMellleHHA MOPLHA; 6 — IIFIOHKA; 7 — BUHT
8 — W 9 — HanpaBRnAmIas
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Puc. 6. CxeMa repMeTHUHOTO EPEROIA PAITASHPOBAHHOR HedTy, B CTAKAHE
IS UCHapesus

5.7.10. TlpousBoguTca rpaduyeckoe nocTpoeHne 3asucumoctn curma = f(InP_s). Ons aTtoro
paccuuTbiBalOT cpefgHeapudmeTndeckoe 3HavyeHne JHI gecatn ncxogHelx (HepasrasvpoBaHHbIX) Npob HedTw,
OTOOpaHHbIX 0O MUCTOYHWKa noTepb. Jlorapudpm cpegHeapudpmeTudeckoro 3HadveHna OHIM 6ynet HavanbHOR
TOYKOW Ha ocu INP_s, 4yepe3 KOTOpyl NpoXoauT npsmas. Yron HaknoHa npsamon kK ocu InP_s onpegensetcs
KO3 DULMEHTOM a, YMUCMEHHOE 3HaAYEeHUEe KOTOPOro pPaBHO TaHrEHCY MCKOMOro yrna. YucneHHoe 3HaveHue
koadhdbuumeHTa a ansg AaHHOM Hedh T pacCUnTbIBaeTCH Kak cpegHeapnMeTU4eckoe ero 3Ha4eHUn Ha YPOBHSX
ucrniapeHus, 1.e. no 40 3Ha4YeHusM.



5.8. PaccuutbiBaloT cpegHeapudpmeTmdeckoe 3HadeHne [HI pecsatn HepasrasmpoBaHHbIX MNpod
HedTH, OTOBpaHHbIX nNocne WUCTOMHMKa noTepb. B cootBeTcTBMM € n0.5.2, wcnonb3yd norapudm
cpegHeapudmeTmdeckoro 3HaveHus [OHI, onpegensaioT BenuvunHy noTepb HedTM 3a paccmaTpvBaeMbii
nepuwog roga, Macc. Aonu.

5.9. CpepgHekBagpatuyHas OTHOCUTENbHasA olwMbKa B onpedeneHnyM notepb No AaHHOMY MeTody
BblpaxaeTcs (hopMyrion

-2 2 2 2
menbTa = xB. wxopeub ([IN(P /P )] (mensra + menera ) mesnsTa ), (14)
curma 0 s p p a
0 S
Toe IneJybTa - CpeIHekBaIpaTHUHas OTHOCUTEJIbHas ommbKa B OIpenesieHUU
p IHI HedTM 0O MUCTOUHMKA [OTEepb, %W
0
nesibTa - CcpeIHekBaIpaTUUHas OTHOCUTEJIbHas oumbKa B OIpenesieHUU
p IHII HedTH nocjie UCTOUHMKA [OTepb, %
S
nesbTa - CpeIHekBaIpaTHuHas OTHOCUTEJIbHas oumbKka B OIpenesieHUU
a SMIOMPUUECKOTO KOo3bduumenTa a, %

5.10. MNpumMep pacyeTa TEXHONMOMMYECKMX NOTEPL HEPTU NO U3MEHEHMIO AABMEHUS HACLILWEHHbIX NapoB

5.10.1. OnpegenuTb BEMUYUHY TEXHOMOIMYECKMX MOTepb HedTU OT WchapeHus u3 ToBapHO-
TexHonornyeckmx pesepsyapos PBC-10000 npu nogrotoBke u nepekavke HedhT 3a BECEHHe-NEeTHUI nepuog,.

HedTb nocne ycraHosku nogrotoskn u KCY (gaBnexue cenapauum 0,105 MIa) ¢ cogepxaHnem oAbl
0o 1% noctynaeT B pe3epsyapbl N 1, N 3, a n3 Hux yepes ctosikn B pesepyap N 4. B pesepByapax HedTb
oTcTamBaeTca oT BoAbl npu Temnepatype 30-33°C o koHueHTpauuun 0,2% macc. U3 pesepsyapa N 4 HedpTb
nepuoanyeckn oTkaumeBaeTcs B MarucTpanbHbli HeTenpoBod. YpoBeHb HedhTW B pesepByape konebnetcs B
npegenax 5-10,6 m.

5.10.2. Ona noctpoeHus 3aBucumoctn curma = f(InP_S) u nocnepytowero onpeneneHus no Hew
TEXHOMOMMYeCcKUX NoTepb HedTU BbINO 0TOGpaHO B TedeHue uona 1996 r. 20 npod HedTH, B TOM yucrne 10
npob6 mn3 Tpybonposoga nocne KCY (T.e. o TexHonornyeckmnx pesepsyapoB N 1, N 3) n 10 npob Ha Bblkuge
HaCOCOB BHELLUHeN oTkayku (T.e. nocne pesepsyapa N 4). MNMpobbl otbupanucs no NOCT 2517.

5.10.3. Onpegensanucb 6e3 npegBapuTENbHOrO pasrasupoBaHns JaBMneHUs HACbIWEHHbIX NapoB BCeX
npo6 Hedtm no NOCT 1756, meTod B, ¢ repMeTUYHOM 3arpyskor TOMMAMBHOM Kamepbl, Npyu TemnepaType
37,8°C. PesynbTaTbl onpegenenns ¢ nonpaskon (12) npusogaTcsa B Tabn. 3.

5.10.4. 3atem pasrasupoBanucb Npu aTtMocEepHOM AaBfeHMM U KOMHATHOM TemnepaType npobbl
Hed TN, OoTOBpaHHbIE 4O TEXHONMOMMYecknx pesepByapoB. PUKCUMPOBANMCb MaccoBble AONU NOTepb HedpTM oT
pasrasvpoBaHus. PasrasupoBaHHas HedTb Kakgon npobbl repMeTuyHO nepesogmnace no 250 Mn B 4yeTbipe
CTakaHa Ons ucnapeHus, B KOTOPbIX JOBOAMIIM MacCOBYO OO0 NoTepb (C y4eTOM NoTepb OT pasrasvpoBaHns)
COOTBETCTBEHHO A0 ypoBHewn 0,005; 0,01; 0,015; 0,02. 3atem onpeaenanun OHM npob HedpTM M3 cTakaHOB No
FOCT 1756, metog b, npu Temnepatype 37,8°C. PesynbTaThl onpeaeneHus ¢ nonpaskon (12) npuseneHb! B
Tabn. 3.

5.10.5. Mo dopmyne (11) paccunTbiBaeM 3Ha4YeHUs koaddULMeHTa a Ans Kaxaoro ypoBHS UCnapeHus
Kaxxgon npobbl HepTn. Pe3ynbTaTbl pacyeToB 3aHECEHbI B Ty e Tabnuly.

5.10.6. Ctpoum rpadmnyeckyto 3aBucMmocTb curma = f(InP_s), ncnonb3ysa gaHHble Tabnuvubl (puc. 7). Mo
OoCW opauvHaT OTKNaabiBaeM MacCoBYHO A0S0 NoTepb B MacwTabe 1 mm:0,0002. Mo ocu abcuuce oTknagbiBaem
norapuim gaBneHus HacblWeHHbIX napoB HedhT B MacwTtabe 1 mm:0,01. HavanbHas Touka rpadpumka (npsamas
NnHUA) Ha ocu abeumce onpegensaeTcsa norapugmom cpegHeapudmeTndeckoro sHaveHus JHIM nexogHeix npob
Hed TN, OTOBpaHHbIX OO0 pe3epByapHoro napka, T.e. In 551 = 6,31. Yron HaknoHa npsiMon K ocu abcumcc
onpegensietca koadduumeHTom 50a, T.e. 50 x 0,0297 = 1,484, Tak kak macwTtab no ocu opguHat B 50 pa3
KpynHee macwTtaba no ocu abeumcc:

arctg 1,484 = 56°.

Tabnuua 3

[aBneHune HacbIWeEeHHbIX napos I1p06 Hed)TM, 0T06pa|-||-||=|x A0 U nocrie pe3epByapoB, Ha YPOBHAX
ncnapeHus. 3HauveHusn aMnumpunyeckoro KO3(bd)MuMeHTa



N JlaBJjleHMe HACHIUEHHEX [1apOB Ha YPOBHAX IHII npo6 HedTwu, 3HaueHUsa KO3QOMLMEHTa a Ha YPOBHAX
Hp06 ncrapeHus-d, MM PT. CT. OTO@paHHHX rmocrje VCllapeHnsd
HedTn pe3epByapoB
0 0,5% | 1,0% | 1,5% | 2,0% N npo6 MM PT. CT. 0,5% 1, 0% 1, 5% 2,0%
1 540 454 385 326 275 11 465 0, 0288 0, 0279 0, 0297 0, 0296
2 552 466 397 338 287 12 459 0, 0295 0, 0305 0, 0306 0, 0306
3 546 461 391 333 281 13 461 0, 0295 0, 0292 0, 0303 0, 0301
4 550 467 394 335 284 14 462 0, 0306 0, 0298 0, 0310 0, 0303
5 553 471 398 339 287 15 461 0, 0312 0, 0307 0, 0307 0, 0305
6 549 467 394 336 284 16 460 0, 0309 0, 0298 0, 0306 0, 0303
7 548 466 393 334 283 17 449 0, 0308 0, 0296 0, 0303 0, 0303
8 556 469 401 343 289 18 469 0, 0294 0, 0315 0, 0311 0, 0306
9 562 476 406 347 295 19 452 0, 0301 0, 0327 0, 0311 0, 0310
10 554 468 401 340 287 20 456 0, 0296 0, 0315 0, 0307 0, 0304
Cpexn- 551 467 396 337 285 459 0, 0297
HUe
3Ha-
YeHUsda




4.0,020

A.oms

+ 0,010

| ma— | 0,000
~inPs 551 ind59 ;396 In337 In 250

Maciura6 o ocu opmusar 1 mm ¢ 0,0002
MacruraG mo ocu abenmce 1 muM ; 0,01

Puc. 7. 3a8UcHMOCTE MacCoBO ZOAM NOTCPD JETKUX YIVICEOXOPONOR MOBXOBC
¥0¥ HedyTY U3 TOBEPHO-TEXHONOTHYLCKUX pe3epBYapoR (6) OT HaTypanbHoN(
norapudMa JaRaeHA ee HaCKIGHHEIX Tapos (P, MM PT. CT.)

5.10.7. PaccuntbiBas HaTypasnbHbli norapudpm cpegHero 3HadeHua OHI npob HedTn, oTobpaHHbIX
nocne pesepsyapos: In 459 = 6,129 n oTknagbiBas 3TO YMCMO Ha ocu abcumce, HaxogmMm No rpadrky MaccoByto
AOM0 NoTepb OT UcMapeHus HeT U3 TOBapHO-TEXHOMOMMYECKNX pe3epByapoB B BeCEHHe-NeTHUA nepuos -
0,0054 nnu 0,54% macc.

5.10.8. CpegHekBagpaTU4YHYIO OTHOCUTENbHYIO OLWMOKY B onpegeneHun MoTepb paccyuTaeM no
dopmyne (14) B cooTBETCTBUM C N. 4.7, UCNOMb3YS AaHHble Tabnuubl:

-2 2 2 2
nesnsra = kB. kopeub ([IN(P /P )] (menpra + menbra ) + membra ) =



0 s p p a
-2
= kB. xopeus ([l n (551/459)] (0,00012 + 0,00016) + 0,00123) =
= 0, 098 npumepHo pasHo 10%
roe P = 551 mm pr. cT. - cpenHee 3HadYeHue TIHII HebTU o
0 TOBAPHO- TEXHOJIOTUUYECKNX PE3EPBYapOB
P =459 mm pr. cT. - cpexnnee 3HayeHre JIIHII HedTm rnocJye
S TOBAPHO- TEXHOJIOTUUECKNX PE3EPBYapOB
2 10 2
S cymma (P - P)
2 p i =1 0Oi 0
nejbTa = = =
2 2
P P (10 - 1)
0 0
2 2 2 2
(540 - 551) + (552 - 551) + ... + (562 - 551) + (554 - 55I)
= = 0, 00012,
2
551 x 9
10 2
cymma (P - P)
2 i =1 0] 0
3mecs S = - IOUCIEPCUA CJIydaMHOM BEeJIMYMHBEL -  HOaBJIEHUSA
p (10 - 1) HACHIIEHHEIX [1apPOB Npo6 HedTH, OTOOPAHHEX
IO pe3epByapoB
P - 3BHaueHus JHII Ha yposHe ucnapenunsa 0
0] (Tabn. 3);
n =10 - KOJIMYECTBO SHaUEeHUMN IHII Ha YpPOBHEe
ucnapenusa 0.
2 10 2
S cymma (P - P)
p i=1 Si S
nejbTa = = =
S 2 2
P P (10 - 1)
S S
2 2 2 2
(465 - 459) + (459 - 459) + ... + (452 - 459) + (456 - 459)
2
459 x 9
= 0, 00016,
10 2
cymma (P - P)
2 i=1 Si S
3gece S = - IOUCIepCUsa CJydarHOM BeJmumHel - JHII npo®
p (10 - 1) HedTH, OTOOPAHHEIX [OCJIE PEe3epBYyapoB
P - sHadeHma [JHII gnsa npo® HedTH, OTOOPAHHEIX
si ocje pes3epByapoB
2 40 2
S cymma (a - a)
a i =1 i

eJyibTa




a 2 2

a a (40 - 1)
2 2 2
(0,0288 - 0,0297) + (0,0295 - 0,0297) + ... + (0,0304 - 0, 0297)
2
0, 0297 (40 - 1)
= 0, 00123,
40 2
cymma (a - a)
2 i =1 i
3mece S = - IOUCIEepCUs DMIMPUUECKOTO KO3QdMUMeHTa
a 40 - 1
a - 3HAYeHMdA BSMIMPMUECKOTOo ko3ddmumeHTa Ha
i ypoBHax ucnapenusa (Tabm. 3);
40 - KOJMUECTBO S3HAUeHMM Ko3douLMeHTa

JosepuTtensHasa BEpOATHOCTb HAXOXOEHMUS MacCOBOW AOMNWN NOTepb OT UcnapeHus HedTn 13 ToBapHO-
TEXHOMOMMYECKUX pes3epByapoB B BeCeHHe-neTHUM nepuod B rpaHuuax 0,0054+-10% onpegensetcs
TabynupoBaHHbIM MHTerpanom Jlannaca:

2 2,06 -ul 2
UHTEeTpall e du = 0, 96,
KB. KopeHb (2 mnun) 0
rne U = (curma - mo)/ S,
3mech curMa - MaccoBasd IoJig MOTEPb;
mo = 0, 0054 - MaTeMaTUUeCKOe OXMIAHME BEJIMUMHEL [10TEpPb;
s = 0,0054 x 10% = 0, 00054 - cpenHekBaIpaTUUHOE OTKJIOHEHME,

2,06 - MaKCUMAaJIbHOE 3HaAYEHUE nepemMeHHoOM U,
PacCUMTaHHOEe IO MaKCUMAaJlbHOMY 3HAUEHUD
noreps HebTu B BecenHe- jerTHul nepwon (10
onpenenenuin) . 0, 0065; 0, 0044; 0, 0058;

0, 0050; 0, 0054; 0, 0052; 0, 0059; 0, 0051
0, 0055; 0, 0053. IlaHHBIE 10 onpenesenmin
BEJIMUMHEL [OTEPb PACCUMTAHE [0  QopMyJie
(11), wucnomesys mauswe Tabn. 3.

6. Pac‘-leTHO-3KCHepMMeHTaI1I:Hblﬁ mMeTopn onpepeneHns notepb Hed)TM OT UcnapeHumsa N3 pesepByapHbIX
NMapKOB NPOMbICIIOB U MaructTpanbHbIX Hed)Tel'lpOBO,D,OB

6.1. MeTog oOcHOBaH Ha 3aMeHe peanbHOro HEepaBHOBECHOrO MpPOLEecca WCNapeHust Merkux
YIrneBodoOpoAoOB HedTM B pesepByapax TMMNOTETUHECKAM pPABHOBECHbIM, Y KOTOPOTO BefMYMHa noTepb
OfVHaKoBa C HepaBHOBeCHbIM. HepaBHOBECHOCTb peanbHOro npolecca MCnapeHus cregyet U3 Toro, YTo
KOHLIEHTpauuMsl  yrneBodOpO4OB B MApoOBO3AYLUHOM MNPOCTPaHCTBE pe3epByapa, Kak MpaBurio, Hmke
KOHLIEHTpaLMW HacbILWeHNs. JTO CBMOETENbCTBYET O TOM, YTO AUHAMUYECKOE paBHOBECUE MeXay HEedTho U ee
napamu oTcyTcTByeT. Ecnv Obl Mpy 3anofiHEHWM pe3epByapoB MOCTOSHHO BbITECHSANAck B atmocdepy
HacbILLEeHHas NapoBO3AYLUHas CMECh, TO TakoW NpoLecc Bbin Gbl paBHOBECHLIM.

MMNoTETUYECKN MOXHO CBECTU HEPaBHOBECHbIN MPOLECC UCNapeHusl B pe3epByapax K paBHOBECHOMY,
€CNMN YMEeHbLUMTb 06beM BO34yXa, KOHTAKTUPYIOLLEro C HE(ThI0, 40 TaKoW BEMMUYMHBI, NPU KOTOPOW KONUYECTBO
YrneBoAopOoAoB, Nepelleallee B NapoBoe NPOCTPaHCTBO B HEPABHOBECHOM MpoLiecce, Gbino Gbl 4OCTaTOYHO
Ans o6pa3oBaHWsA HacbILLEHHON MapoBO34YLUHON cMecu. TeopeTUYecKn KONUYEeCTBEHHas CBSA3b Mexay
napaMeTpamy paBHOBECHOIO U HEPaBHOBECHOIO NPOLIECCOB BbipaXaeTcsi hopMynoii

P-P

P = , (15)



-4 P 1. BOIEI On n
1+ 1,202 x 10

T po e'
c On
roe P - IOaBJIEHME HaCHIIEHHEIX [1apOB HedTH, TOXIECTBEHHO paBHOE
S NapuMajibHOMY HOAaBJIEHMIO YIJIEBOOOPOLOB B I'a30BOM IIPOCTPAaHCTBE
pes3epByapa B PaBHOBECHOM Ipolecce, Ila
P - IaBJIEHME B I'a30BOM IIPOCTPaHCTBEe pesepByapa, Illa
p
P - IOaBJIEHME HACHIIEHHEIX [1apOB BOMOBl [IPM TeMIepaType B pes3epbyape,
I1. BOIBI ; Ila
T - TeMIlepaTypa B pesepsyape, K,
C
M - MOJIEKyJIIpHas MacCa MCXOIOHOUM HedTH,
On
po - IJIOTHOCTb MCXONHOU HedTw npu Temnepartype T , xr/ m3;
On c
n =V/V - orHomeHue obbeMa Bo3myxa V k o06beMy [NOCTyNMUBIIEN B
a 0 a
peszepByap HebTr V B paBHOBECHOM Ipoliecce
0
e' - MOJIbHAad noJisa IOTEPhb HedTM B HEePaBHOBECHOM npolecce

TOXIOECTBEHHO pPaBHaAd IIOTEPAM B PABHOBECHOM IIpoLecce.

Mepexon k paBHOBECHOMY MpoLieccy HeobxoamMm, 4ToObl MMETb BO3MOXHOCTb paccyuTbiBaTb NoTepu
HepTM OT ucnapeHusa (€') M3 TEeXHOMOrMYecknx M TOBApPHbIX pPe3epByapoB, MPOMBICAIOB M MarncTpanbHbIX
HedpTenpoBoaoOB MO KOHCTaHTaM (pa3oBoro paBHoBecusi. MeTog MoXeT OblTb MCMOMb30BaH AN pacyeToB
npotiecca cenapauumn HedTu.

6.2. VicxogHble JaHHble Ons pacyeTa

6.2.1. YrneBogopoaHbIn coctaB ncxogHom Hedptn - X_0i, % macc (ot C1 go C6+8), no FOCT 13379.

6.2.2. MonekynspHas macca ucxogHon Heptn - M_OH.

6.2.3. lNnoTHOCTb ncxoaHon HedTu Npu TemnepaType 293 K - po_OH, Kr/m3.

6.2.4. Temnepatypa HetpTn B pesepyape - T_c, K.

6.2.5. MonekynspHasi Macca KOMMoHeHToB - M_Oi:

Kommnone- ClH4 C2H6 c3H8 i c4H10 nc4H10 i c1H12 nc5H12 C6H14

HTEL

M_0i 16 30 44 58 58 72 72 86

6.2.6. [laBneHne HachbILLEHHbIX NApoB TOBapHOM HedhT Nocre pesepByapoB B nNyHkTe caaym no FOCT
1756 (BbINMCKU U3 XXypHanoB nabopatopun unum no 3aamepam uccnegosarenen) - P'_s, lMa.

6.2.7. PacyeTbl NOTepb BLIMNOMHATCA Ha 1 MOMb UCXOAHON HETW.

6.3. NocnegoBaTenbHOCTbL pacyHeToB

6.3.1. OnpegenseTca MonsgpHas KOHUeHTpauus (B AONSX €AMHULbI) Kakgoro komnoHeHTta (no C5
BKIMIOUMTENBHO) B HEPTU NO hopmyne

X =M X [ M x 100.
oi’ Oz Oi' 0i

6.3.2. OnpepnensieTcss MonsipHasi KOHUEHTpauus (B AonsSX eauHuubl) B HedpTn koMnoHeHTa C_6+B no
dopmyne
5
X =1 - cymma X
06’ i =1 0]

6.3.3. [laBneHue B cucteme P_c, MNa:



T - 273
c
roe lg P =2,747 + ——
II. BOOEL 0,143 T - 5
c

6.3.4. [laBneHne HacbIEHHbIX MapoB TOBAPHOM HedTM MNpu HYNEeBOM COOTHOLEeHUN a3 u
Temnepatype T_c:

P=1,7x 1,11 x P.
S S

6.3.5. MepecyeT faBneHns HacbILEHHbIX MApPOB Ha ApYrMe TeMNepaTypbl BbINOMHAETCS Mo opmyre

-0,025(t - t)
P =P e 1
st stl

6.3.6. PaccunTbiBaloTCsl KOHCTaHTbI (Da30BOr0 PaBHOBECUS MHAMBUAYANbHBIX KOMMOHEHTOB HedhTh K i
npv AaeneHunn B cucteme P_c n Temnepatype T_c B pesepByape:

b T
i c

lg K=a + -mlg P .
i i ¢+ T i c
i c
KoadppumumeHTsl a_i, b_i, ¢_i, m_i 4nsa kaxkgoro KOMMOHeHTa NpUHUMaloTcs u3 Tabn. 4.

Taonuua 4

3HayveHus koadpcpmumeHToB a_i, b_i, ¢_i, m_i ANA KOMNOHEHTOB HedTH

KOMIIOHEHTEL a_i b i c_i mi
c2 17,7 -9, 79 -27,35 0, 996
N2 4,58 4,51 82, 00 1, 006
clu4 5, 66 2,38 117, 00 1, 000
C2H6 -75,78 84, 18 7,00 0, 993
C3H8 - 65, 29 74,11 12, 56 0, 989
i C4H10 422,12 -413, 34 -2,39 0, 986
nc4H10 -99,6 108, 57 10, 43 0, 986
i C5H12 -2773,9 2782, 74 0,42 0, 986
nC5H12 -107, 18 116, 18 11, 29 0, 983
C6+s 2944, 99 - 2936, 44 -0,55 0, 970

6.3.7. MnNoTHOCTb McxogHoW HedTM Npu 3adaHHOM TemnepaType T_C onpegensdetcs no dopmyrne
(FOCT 3900), kr/m3:

po =po - ramma (T - 293),
Or On c



I'ne I'aMMa - Cpe):[HHH TeMHepaTypHaH HOHpaBKa IIJIOTHOCTMW, KOTOpaH HpMHI/IMaeTCH
3 Tabms. 5.

6.3.8. PaccunTbiBalOTCA KOHCTaHThl (Da3soBOr0 PaBHOBECUSA KaXAoro i-ro KOMMOHEHTa B MPUCYTCTBUM
BO34yxa no gopmyne

K = K.
i anbda P i

6.3.9. PaccunTbiBaeTcs MeTodoM MocrneaoBaTenbHbiX MPUGMMKEHWI MonbHas OoNns noTepb €' no
ypaBHEHMIO

K X'
i ansda Oi
cyMma = 1. (16)
1 +e¢e (K - 1)
i anbda

6.3.10. CpegHekBagpaTuyHash OTHOCUTENbHasA owunbka onpegeneHns noTepb MO pacyeTHo-
aKCnepurMeHTanbsHoMy MeToay He npesbiwaeT 15% npu oBepUTErnbHON BEPOATHOCTHN 95%.

Tabnuua 5

TemnepaTypHasa nonpaBKa Ha NAOTHOCTb HedTH

ItoTHOCTH, PO_OH TemneparypHas |ImoTHocTs, po_OH| TemmnepaTypHas

nonpaeka, Tamma rmonpaexa, Tamma
630, 0- 699, 9 0, 910 800, 0- 809, 9 0, 765
700, 0-709, 9 0, 897 810, 0-819, 9 0, 752
710,0-719,9 0, 884 820, 0- 829, 9 0,738
720, 0-729,9 0, 870 830, 0-839, 9 0,725
730,0-739,9 0, 857 840, 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 0, 818 870, 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. Metoabl onpegeneHus notepb Hed)TM CO CTOYHbIMU BOOAaMMU

7.1. YrnesoOopoaHble KOMMNOHEHTbI HedTW, HaXoaALLMecs B CTOYHON BoAe B pacTBOPEHHOM COCTOSIHUM
WM B BMOE 3MYMNbCUM W MNMNEeHKU U yBrNekaemble BMecCTe C BOAOW Mpu ee YTUNMU3auuW, COCTaBnsAlT
TEXHOMornyeckne noTepu.

7.2. MoTepn HedTM OT yHOCA CTOYHbIMW BOAAMU MECTOPOXOEHUA paccUUTbIBaOTCA No dopmyne,%



macc. oT gobbiTon HedpTu:

-4 -4
n Wx 10 nVx 10
m = + , (17)
ye (100 - W po m
H
rone n - YyIOeJIbHOE CpellHEB3BEUIEHHOEe CcoIepXaHre HedbTu B CTOYHOM BOIeE,
mr/ om3;
W - cpenHeB3BeumeHHas OOBOOHEHHOCTb IOOBIBAEMOM HebTn Ha
MecTopoxaeHnu, % ob. ;
PO - IJIOTHOCTE TOBapHOM HebTw, T/ M3;
H
\% - CPemoHEeCYTOUHE pPacxon OPEeCcHOM BOIBl Ha NOANIOTOBKY HedTH,
M3/ cyT;
m - CpenmHecyToOuHasd Macca HOOHTON HedTr Ha MecTopoxieHmu, T/ cyT.

7.3. B oTnuume oT npeablayliero uHTerpanbHOro metoda onpedeneHus notepb HedTU OT yHoca
CTOYHBLIMU BOAAMU pacyeTbl MOXHO MPOBOAUTL MO OTAENbHbIM YCTaHOBKaM MOAroTOBKM 1 cBGpoca CTOYHbIX BOA,
C CyMMUPOBaHWEM pe3ynbTaToB no hopMyre:

k 1 1 1 -4
[ cymma ( + ) mn ] x 10
i =1 H H i i po
Ci Ti H
n = , (18)
VB m
roe Kk - KOJMYECTBO YyCTAHOBOK MNOATOTOBKU U COpPOCa CTOUHEIX BOI Ha
MEeCTOPOXIOEHNUN,
H , H - conmepxanme HedTM B NPOOYyKLUM CKBAXMH COOTBETCTBEHHO IO U
Ci Ti rnocjye i -y ycTaHOBKM, OOBEMHEE IOJIM,
m - CpelIHeCyTOUYHOE KOJIMYECTBO HOOBITOM HedTM M3 CKBAXMUH, BOIa
i KOTOPLIX I[ONalaeT Ha |- yCTAaHOBKy IMNOIIOTOBKM MU cBpoca
cTo4YHEIX BOm, T/ CyT;
n - CcpenHee yIeJbHOEe CcomepxaHme HebTu B CTOYHOM Bome |-
i ycraHoeky, wmr/ om3;
po - [JIOTHOCTE TOBapHOM HedTu, T/ M;
H
m - CpelHeCyTOuYHasa Macca »[obelTor HedTm Ha MECTOPOXIEHNN,
7/ cyT.

B nyHkTax, roe ocyuiectnsietca obecconvBaHne HeddTU, YHOC HeddTM NPECHOM BOAOW y4uUTbiBAETCS
BBeJEeHVWEM MornpaBkn B napameTp - cogepxaHue HeddTU B NPOOYKUUW CKBaXMH OO i-W ycTaHoBku (H_ci).
WMcnpaBneHHoe 3HayeHve H_ci nmeet Bua:

V H
H Ci

H = ,

ci V +VH
H Ci

roe V - obbeM TOBApPHOM HedTH, NoABepramumeica obecconmpeaHuno, T/ CcyT,
H
\% - CpemHeCyTOUHBIM pacxoi HpecHoi somel, M3/ cym.

7.4. MNapameTpsbl, Bxogdwme B opmynbl (17), (18), npyHMMalOTCA U3 OTYETOB HeTenpoMbICMOBbLIX
cnyxo.

7.5. YoenbHoe cogepxaHue HedhTn B cTouyHOM Bopge onpepensietcs no OCT 39-133 "Boga ans
3aBOAHEHUs1 HEPTAHBIX NNAacToB...".

7.6. [Ona pacuyeTa cpenHeB3BeELUEHHON 0OBOAHEHHOCTU [00bIBAEMOW Ha MECTOPOXAEHUMN HedTU
NCMNonb3ylTCH AaHHble 3aMepoB AeOUTOB XXMOKOCTM CKBaXKUH U ee aHanu3oB Ha 06BoaHeHHoCTh no FOCT 2477




"HedTenpoayktel. MeToa KOnM4eCcTBEHHOMO ONpPeaeneHns cogepxaHms Boapl”.

7.7. OnpegeneHue NnoTHOCTM HedbTU npomnasoantca no FOCT 3900.

7.8. OT6op Npob CTOYHOW BOAbLI MPOM3BOAUTCHA B COOTBETCTBMM C MeTogMyeckum pyKOBOACTBOM MO
aHanuay CTOYHbIX BoA HedpTenepepabaTtbiBaloWMX U HEPTEXMMUYECKNX 3aBOAOB.

7.9. MoTepn HeddTU OT yHOCA CTOYHLIMW BOOAMM Ha MEpPeKavyMBalOLMX CTaAHUMUSIX MarmcTpanbHbIX
He(pTenpoBoAOB paccumThbiBaOTCS No popmyrne, % macc:

-4
g Q x 10
B

n = , (19)

vB G

H
roe ( - yIOeJIbHOe CcoIepXaHure HedTu B CTOUHOM BOIe, oInpenejieHHoe o I[THIOD
14.1:2.5-95 "MeTomguka BHITTOJIHEHUA M3MEePEeHUN MacCcoBO
KOHLEeHTpalumum He(i)’I‘erO,JZLyK’I‘OB B IPUMPOOHBIX )8 CTOUYHBIX BOIOaXx

MeTonmoM MKC", w1/ mm3;
- oBbeM OPEeHUPYEMOM BOIH, M3;

- Macca HedTH, NOIBEPXEeHHOM OTCTOK Ha HIIC, T

8. MeTon onpeaeneHus NnoTepb HepTU OT yHOCa ra3omM

8.1. Ha ctyneHax cenapaumm kannuM HedpTU YHOCATCS MOTOKOM rasa M BbiNagalT B 0OC3OOK B
KOHAEeHCATOCOOpHMKaX MPOMBICNOBbLIX ra30COOPHBIX CeTeln UM B OTCYTCTBUM MNOCHEQHUMX B NPUEMHbIX
rasocenapatopax KOMMPECCOPHbIX CTaHuuin. Ecnu  KoHOeHcaToCOOpHMKM U NPUEMHblE  cenapaTopbl
npoayBatoTca B atMocdepy Mnu Xe COOEPKMMOE MX CXKUraeTcs B pakenax, TO YHOC KanenbHouW HedTu
NMOTOKOM ra3a OTHOCUTCHA K TEXHOMOrMYECKUM NoTePAM HedpTu.

8.2. MNoTepmn kanenbHOM HePTM OT YHOCA ra3om paccuymuTbiBatoTCa no dopmyne, % macc:

n =g I x 0,0001, (20)
yT
rne ( - yOeJbHBM yHOC HebTu TrasoM Ha cTyneHu cenapauun, 0/ m3;
T' - rasoBelM QAKTOP Ha CTyneHuM cenapauum, M3/ T.
(G- G)(1 - W po T P
2 1 g cu O
q = : (21)
[po (1 - W +Wpo ] Q P T
H . B cu cu O
rne G, G - Macca OMIIBTPOBAJIBHOTO CTakKaHa C MaTepuasioM OO U [OCJe
1 2 cbpoca rasza (onpenenenme npowssommTcsa no P 39-1-61-78),
T
W - CpeIlHeB3BelleHHass OOBOIHEHHOCTH IOoOBIBaeMOm HebTU Ha
MecTopoxaeHry (o HaHHEM HedTEeNpOMBICJIOBEIX CJIyx6), % 06. ;
Q - o0BeM He(dTHAHOTO rasz3a, 3adMKCHMPOBAHHBIM CUETUMKOM 3a BpeMsa
cu onHoro szamepa (onpenesenue no PO 39-1-61-78), wm3;
p , T - aBOCOJIOTHEE OaBJIeHUA U TeMIIepaTypa TI'asa B CUeTUUKe
cu cu (onpenenenne nmo PO 39-1-61-78), xr/cm2, K;
P , T - HOpMaJIbHOE IaBJIeHMe M TeMmneparypa, kr/ cMm2, K;
0 0
po - IIJIOTHOCTbH ToBapHOM HebTu (MO maHHEM HedTEeNpPOMBICIIOBEIX
H cryx6), xr/ om3;
po - IJIOTHOCTBb JIaCTOBOM BOAu (IO HaHHEIM HedTEeNpPOMBICIOBLIX
. B cryx6), o/ ov3.

[a3oBbIN Ct)aKTOp Ha CTyneHdax cenapaunn npuHMMaeTca no AaHHbIM HeCt)TeI'IpOMbICJ'IOBbIX CJ'Iy)K6.
8.3. an onpepneneHnn yaenbHOro yHoca HeCt)TM rasaom Ct)MJ'Ipr-HaKOI'IMTeJ'Ib yCTaHaBIIMBaeTCA Ha



BblXO4Ee rasoBOro noTtoka W3 rasocenapartopa, €Crnv TakoBOW MMEeTCH B COCTaBe CenapauuoHHOro yana; B
NPOTUBHOM Cny4yae - Ha Bbixode U3 HedTerasoBoro cenapatopa. B ykasaHHbIX MecTax B rasoBoM MNOTOKe
yrneBodopOAHbIN UMW BOASHOW KOHAEHCaT OTCYTCTBYET, UMEIKOTCS Kannv BOAOHEMPTAHON dMYNbLCUM UK XKe Mpu
BbICOKON 06BOAHEHHOCTU MPOAYKLUUN CKBAXXMH Kansnnm HedbT 1 BoAbl.

8.4. YpgenbHbI YHOC KanenbHOW HedTu NMOTOKOM rasa ecTb CriyYyalHasi Benu4uuHa, NnoaToMy 3amepsbl
napametpoB G_1, G_2, Q_c4, P_c4, T_cy npoussogatca He MeHee 20 pa3 B Te4YeHMe NPOLOrKUTENBHOMO
BpemeHun (20 aHen).

8.5. B cnyyae HeobXxoaUMOCTM YTOYHEHUST NONyYeHHOro no dopmyne (21) yaenbHOro yHoca kanesibHom
HedbTM ra3oM pekoMeHOyeTCs Ucrnonb3oBaTb Oonee CrNOXHbIN MeTond onpedernieHns 3Toro napameTpa:
3KCTparMpoBaHne UNbLTPYIOLLEro 3neMeHTa W nocriegyollee onpeaeneHne no OonTUYECKON MNIOTHOCTU
KCUMNOMBbHOrO 3KCTPaKTa Macchl HeTK, yNOBMEHHOW OUNBTPOM.

9. MeTop onpegeneHus noTepb Hed)TM OT yTe4ekK 4Yepe3 ynioTHeHusdA HacocoB, (b]'laHl.leBble
coegnHeHus, canbHUKOBbIe YNITOTHEHUsA 3anop|-|0171 apmMaTtypbl

9.1. TexHW4ecKMMM YCMOBUAMM Ha LEHTPOOEXHbIE HACcOCbl C CarbHWKOBBIMU U TOPLIEBLIMU
YANOTHEHUSAMX BarnoB npedycMaTpuMBaloTCa YTEeYKM MepekadyMBaeMon cpefbl 4epe3  YNIOTHEHUS  Kak
HeusbexHble, CBsI3aHHble ¢ 0Opa3oBaHMeEM U OTBOAOM (PPUKLMOHHOIO Tenna ot nap TpeHud. BennuuHa yteyek
AN19 HaCOCOB PasfMYHbIX TUMOPAa3MePOB C CanbHUKOBLIMW YNNOTHEHUAMM U3MeHsieTca B npedenax 12-30 n/d, ¢
TopueBbIMK yNnoTHeHnsMu ot 0,04 go 0,3 n/y. OTaenuBLLasacsa OT YNOTHEHWUI XXMOKOCTb NonagaeT B BOPOHKY,
a n3 Hux 6e3 3agepXkek No BepTUKanbHbIM TpybamM UM HaKMOHHOMY KOMMEKTOpY B NOA3EMHYI APEHaXHYH
eMkocTb (0T 8-40 M3) no TY 26-18-34-89E. BoiTecHsemble B aTMoOCdeEpPY XUOKOCTLIO, N0 Mepe HamnonHeHus
€MKOCTW, napbl HeddTU NPeacTaBnsloT TEXHONOIMYECKMe NOTepU HedTM OT yTeyek Yepes YMIOTHEHUS HacoCOB.

9.2. MNoTepun HedbTU OT yTeyek Yepes YNNOTHEHNS HACOCOB paccyUTbIBaOTCA No dopmyrne, % mMacc:

-4
T x 10 P C po vV n
0 1 s ni k 1
n = [ (cymma 6era Tay + —) +
y m P T i=1 i il 2
0 1

P C' po" vVon
2 s ni k 2

= —— (cymma Bera Tay + ——)], (22)
T i=1 i i2 2

roe m - Macca HebTu, nepekadaHHas HACOCHOM CTaHUMEM 3a I'omn,
T
Bera - YyTEUKM MepeKauyMBaeMOM XMIOKOCTM depes yIJIOTHEeHME |- ITo
i Hacoca, NPUHATEE T[10 €er0 MMACHOPTYy MM TEeXHUUECKUM
yeryosuax, il g
Tay , Tay - BpewMmsA paboTH | - TO  Hacoca COOTBETCTBEHHO B
il i 2 BEeCEeHHe- JIETHUM M OCEeHHe- SMMHMM [epMOIs Toma, U,
c, c" - KOHLEHTpaluus yITJIEBONOPOIOB B Tas0BOM I[POCTPAHCTBE
S S OPEHAaXHOM eMKOCTM COOTBETCTBEHHO B BECEHHe-JIEeTHUM U
OCeHHe- 3VMHUM’ [IePrOo L rona, IOJIN MOJIb HEIE.
Onpenernsercs Kak cpenHeaprbMeTHUECKOE
xpoMaTorpadnuecknx aHammzos 10 npo6 apoBO3IYLIHOM
cvecu (1IBC), oTbupaeMbx MNOCIEIOBaTEeJIbHO U3 EeMKOCTU
B TeueHre 10 mHer B xaxmoMm nepuomne
po , po - IJIOTHOCTHL I1apoB HedTM NO XpoMaTorpadmuecKMM aHajlu3aMm
I I I1BC, BEITECHAEMBIX U3 OPEHaXHOM EMKOCTHU B
BECEHHe- JIETHUM M OCEHHEe- 3VMMHUM [1ePUOIH, v/ mM3;
\ - oBbeM OpEeHaxHOM eMKOCTM, M3
n, n - KOJIMUEeCTBO OTKauek us npeHaXHoﬁ eMKOCTU
1 2 COOTBETCTBEHHO B BEeCEeHHe- JIETHUI U OCEeHHEe- 3UMHUIA
I1ePMOIOHI,
P, P, T, T- coorBeTrcTBeHHO naBJIeHue M TeMrepaTypa B I'a30BOM
1 2 1 2 [mpocTpaHCcTBe IOPEeHAaXHOM eMKOCTM B BECEeHHe- JIETHUM U
oceHHe- 3UMHUI nepuonsl ( cpenHeaprbMeTruecKre IOaHHBIE



3aMEepoOB B MOMEHTH oTbopa npob), kr/cm2, K;
p, T - HOpPMaJIbHBEIE OaBJIEHME UM TeMlIlepaTrypa, xr/ cM2, K;

k - KOJIMUECTBO HACOCOB Ha HACOCHOMW CTaHLUM.

9.3. MoTepun HedTU OT yTeuyeKk Yepes YNNOTHEHNA HACOCOB PacCUYMTLIBAIOTCHA Kak cpedHeB3BeLleHHoe
3HayeHuWe NnoTepb Mo HACOCHbLIM CTaHUMAM, % Macc:

abda
(cymma I m) x 100%
i=1 yvi i
I = f (23)
M
roe I - noTepu HedTM OT yTedeK Ha |- HACOCHOM cTaHuum, % macc
vi
m - Macca HebTu, NepexKadaHHas |- HACOCHOM CTaHLMel 3a IO, T
i
M - rTomoBas moOwua HedTH, T

9.4. TloTepn HedTM uyepe3 naHUeBble COEAMHEHUS W CarbHUKOBbIE YMMOTHEHUA apMaTypbl
paccuuTbiBatoTCs no P 39-142-96 "MeTtoguka pacyeTa BbIGpOCOB BpeAHbIX BELLECTB B OKPYXatoLLyto cpeay oT
HeopraHnM3oBaHHbIX UCTOMHUKOB HedbTeraszoBoro obopynoeaHus”, % macc:

0,1 (gnx Tay + g N X Tay )
111 1 222 2

I = y ( 24)
M
rone q , Q - COOTBETCTBEHHO BeJIMUMHA YTEeUKM HedTM uUepes OnOHO

1 2 dJjlaHLIeBOe coeIMHeHMe U CcaJibHMKOBOe yIJIoTHeHMe, Kr/ U

n , n - COOTBETCTBEHHO UMCJIO OQJIAHLEBHX COEOMHEHMM U CaJIbHMKOBHIX
1 2 YIUIOTHEHM Ha TEeXHOJIOTMUYECKOM IIOTOKe, IIT.

X , X - COOTBETCTBEHHO HOJIA (QJIAHLEBHX COEOMHEHMM U CaJIbHUKOBHIX
1 2 YIJIOTHEHMM, [OTEePABUMX T[e€PMEeTHMYHOCThb, JOJIM EIVHMIIEH,

Tay , Tay - COOTBETCTBEHHO BpeMsa paboTeH COeOMHEHMN M YIJIOTHEHUM B
1 2 TeueHMe Troma, u,;
m - Macca HedTH, TepeHeceHHas TEeXHOJIOTMUYECKMM IIOTOKOM B

TeueHue romna, T/ rom.
10. PekomeHpaumm no oToopy M NOoAroToBKe K aHanu3y npod HedT M NapoBO3AYLUHOW CMecH

10.1. MNpu onpegeneHun noTepb HETU KOCBEHHBIMU MeTogamMu oTbupatoTca npobbl HedpTM 40 1 nocne
NCTOYHMKA NOTEpPb.

10.2. Mpobkl HedpTh oTBUpatoTca no FOCT 2517 B npo6ooTéopHukM Tuna MO no MOCT 14921.

10.3. Otbop npob6 npou3BOAUTCA B MECTax WHTEHCMBHOrO nNepemMeLllnBaHua noTtoka HedTu
(BepTuMKarnbHble U HaKNOHHbIE Y4acTKM HepTenpoBoaa, BbIKWOHbLIE JIMHUM HACOCOB U AP.) FePMETUYHO "MOKpPbIM"
crnocobom, T.e. BbITECHEHWEM W3 NPOBOOTOOPHMKA HACbILWEHHOTO pacTBOpa MOBAaPEHHOW COMNM HedTbHo.
MpuHuMnuanbHas cxema otbopa Npob npeactaeneHa Ha puc. 8. BoiTecHeHMe paccona perynmpyoT BEHTUNEM
4 Taknm 06pa3om, YToObI AaBneHne B NpobooTOopHMKe Bbino Oonblie AaBneHWs pasra3mpoBaHns HedTy.

10.4. O6bembl Npob onpegensTCs pacxoAoM HeddTM Ha OOUH aHanuM3 U KONMYEeCTBOM aHanu3os,
HeobXoaNMbIX ANs pacyeTa BenW4YMHbl NoTeEPb HETM N0 OAHOMY U3 BblOpaHHLIX METOAO0B, U COCTaBMSAOT OT 2-
5 am3.

10.5. Mpobbl Heh TV JoCTaBNAKTCA B nNabopaToputo, NOAroTOBMASIIOTCS K XpoMaTorpadhmyeckum 1 MHbIM
aHanusam K 3aTeM aHanuanpyrTcs No XuMmdyeckoMy coctaBy, onpepgensetcsa OHIM HedTn no mepe otbopa
nerkmx copakuyunin. NMogrotoBka Npod K aHanu3am 3aknioyaeTca B pasrasvpoBaHun U 06e3BOXMBaHUM HedTH,
ecnn B 9TOM eCTb HeobxoammocTb (Harpumep, ecny npobbl BOAOHEMTAHOW 3aMynbCcuM oTbupanuch Ha
OOXMMHBIX HacCOCHbIX CTaHuusx). PasrasvpoBaHne HedTU MOXHO MPOBOAUTbL Ha YCTaHOBKe, cobpaHHOW Mo
cxeme, n3obpaxkeHHon Ha puc. 4.
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Pue, 8. TIpynuvnvankHas cxemMa oT6opa npodel HedTH:
1 — rpyGonposoi; 2 — npobooTCopHUK; 3 — MAHOMETP;
4, 5, 8, 7 — Wronbyarsie BeHTHIN; & — eMKOCTh

10.6. [Ona o6e3BOXMBAHMA pa3rasMpoBaHHY0 BOAOHEMTAHYID 3OMYNbCUIO  MNepenyckalwT B
NpoBooTOOPHNK C BOAHBLIM pPAacTBOPOM Aeamyrnbratopa. [lepemelnBaHne SMynNbCUM C AE€3MYbraTopoM
OOCTUraeTcs pes3kMM nepeBopayvnmBaHMEM U BCTpsIXMBaHMEM npobooTbopHuka. CopgepkaHue BoAdbl B HedTU
OOIMKHO cooTBeTcTBOBaTh TpebosaHuam FOCT 9965.

10.7. Mpobbl NapoBO3AYLLHOW CMECU U3 pe3epByapoB OTOMPAIKOTCS C NMOMOLLBIO PE3MHOBOIO LWMaHra B
OyTbinkn emkoctbto 330 cm3 (TOCT 10117), cHabGXeHHble pe3MHOBbIMU MPOOKamMM CO BCTaBMEHHBIMU B HUX
naTyHHbIMK Tpybkamn gmnametpoMm 5 mm (puc. 9). Ucnonb3oBaHue OyTbinok gnsa otbopa npob rasa nopg
aTMocdepHbIM gaerieHnem ponyckaetca FOCT 18917. B HedTsAHbIX pe3epByapax pAasneHue OfvM3Ko K
aTMocdepHoMmy.



Pue, 9. [IpobooTGopHUK
JUIsE IapoBOo3NyIHOH
CMECH!

I — 6yrhrnxa 330 MiT;
2 == TpybKa jlaTyHHAas
IUTiHHas, 3 — Tpybka
AATYHHAsE KOpOTKAad,

4 — Tpy6Ka pesHHOBAs,
5 — zaxuM

10.8. Mopsigok ot6opa npob
10.8.1. Tlpo6ooTOOpHUK 3anonHseTcss BoaHbIM 22%-HbiM pacTtBopoM NaCl, Bknovass pesvHoBble



Tpyokn 4 (puc. 9). MNocnegHue 3axxMmMaloTCA NPYXMHHBIMU 3aKMMaMK, Kak nokasaHo Ha puc. 9. Temnepartypa
pacTBopa AOrMKHa BbITb HE HXE MaKCMarnbHOW TemnepaTypbl B ra30BOM NPOCTPaHCTBE pe3epByapa.

10.8.2. NpomepsiemMbI NO ANVHE PE3NHOBBIN LWaHr AMamMeTpoM 5 MM onyckaeTcsa B pesepsyap, OAvH
KOHeL, LunaHra ycTaHaenuBaeTca B MecTe oTbopa npobbl, Apyron - B 3amepHOM rtoke. Ons uckmoyeHus
KOHOEeHcauuu yrrnesogopogoB B MpobooTOOPHOM LnaHre HeobXxoAuMMO BblgepXaTb ero B pesepByape B
TeYeHne BpeMeHU, AOCTaTOYHOM AN MPUHATUA TeMnepaTypbl ra3oBOro NpocTpaHcTBa pesepByapa. 3aTtem C
NMOMOLLbIO PE3NHOBON rPYLLM OTCaCbIBalOT BO3AYX M3 LUMaHra, npokaynsas ero Takum obpasom NnapoBO3ayLLIHOW
CMecCbio AN oThopa He MeHee YeM NATUKPaTHbIM OO BEMOM.

10.8.3. TlpoayTbin wWnaHr npucoeguHseTca K AnuMHHOW Tpybke npobooTtbopHuka. [MocneaHun
nepeBopayvnBaloT, CHUMAIT 3aXMMbl, onycKaloT NpobooTOOPHUK B pesepByap Ha rmybuHy He meHee 1 m. Mpwu
3TOM U3 KOPOTKOW TPYOKM BbITEKAET paccor, a Yepes ASNIMHHYI0 - B TPOHOOTOOPHMK NOCTynaeT napoBo3ayLuHas
cmecb. OTbop npobbl 3akaHuMBaloT, korga B npobooTtbopHuke octaHeTcs 50-60 cmM3 paccona Aans
rMapaBnuyeckoro 3aTBopa. 3aKMMarloT KOPOTKYHD W OSNIMHHYK0 TpyOKM 3akumamu, OTCOeAMHAT LwnaHr. B
nepeBepHyTOM BUAe npobooTbopHMKM C npobamu [OCTaBnAT B MPOMbLICNOBY nabopaTtoputo, rae
onpeaenstoT KOHUEeHTpauumio yrinesogopodos rasoaHanunsatopomM KIMA1-1 unu xe norpyxarT B NepeBepHyTOM
BMAE B paccor, 3amMeHsoT Npobky ¢ Tpybkamun Ha pe3nHOBYIO MPODOKY U OTNPaBnSAOT B MCCNeaoBaTenbCKyto
opraHusaumio.

10.9. Mpu noctynneHun nNpob Ha aHanu3 nNpobooTOOPHMK AOMKeH ObITb HarpeT OO TemnepaTypsbl,
npesbilaroLen TemnepaTypy otbopa npob Ans npefoTBpalleHns KOHOEHCAUMM TSHKenbIX YrineBogopoaos B
HeM.

10.10. lMpobbl NapoBO3AYLWHON CMecH, OTOOpaHHble U3 MPOMbLICIIOBLIX Pe3epByapoB, B KOTOpble
HenocpeAcTBEHHO nocTynaeT HedTb U3 KOHUEBbLIX CenapauMoHHbIX YCTAHOBOK, aHanusuMpyrlTcs Ha
cogepxaHue yrnesogopofdoB rasoaHanu3atopom KMAl-1  KOCBEHHO, MO  cogepXaHuo  Kucnopopa.
KoHueHTpaLumsa yrnesogopoaoB paccymTbiBaeTes no hopmyne, 4onm obbeMHble:

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

1 1
rne a - comepxXaHue KMCJI0pOoaa B HapOBO3IOYWHOM cMecwu, OOJN
1 OBBEMHEIE.
a = 0,2095 - comepxaHme KMCJIOPOAa B BO3IOyXe, IOJIM OOBEMHEHE.

CopgepxaHue kucrnopoga onpegenseTtcs MOrnoLweHMeM ero pacTBOpOM nuporansona B MpUcyTCTBUM
epnkoro kanus. Pacteop npurotosnaoT no NOCT 5439.

MoaroToBKy rasoaHanusaTopa kK paboTe 1 npoBedeHne aHanu3sa NPOU3BOAAT COrfacHO MHCTPYKUMM MO
aKkcnnyartauuu, npunaraeMom k razoaHanmsatopy KrAl-1.

PesynbTaTbl aHanNu30B YTOYHSOTCS KOHTPOSIbHBIMW XpomaTtorpadyuyeckumm aHanusamm BblGOPOYHbIX
npo6 Ha npegMeT NPUCYTCTBMSA a30Ta, BbiAENMBLUErocs U3 HedTu.

10.11. TlpobBbl nNapoBO3gyLUHOW CMecW, OTobpaHHble K3 pesepByapoB HedTenepekaymBaroLmx
CTaHUWi, AonyckaeTCcs aHanu3npoBaTb Ha CoAepXaHue yrneBogopoAdoB Ha rasoaHanusaTtope KIMAl-1 c
npuMmeHeHneM B KayecTBe abcopbeHTa kepocuHa ocseTuTtenbHoro no OCT 38-01407 wnu tonnmea T-1, TC-1,
T-2 no NOCT 10227. B atux npobax mano MeTaHa M ONs ero nornowieHus He Tpebyetca m3bbiTouHOE
AaBrieHue.

11. PekomeHpaumMm nNo opraHusauuv uccriefoBaHUM U NOPSAKY onpeneneHus TeXHONOrM4eckux notepb
HedTH

11.1. MpoBogAT aHanu3 AENCTBYIOLWNUX cucTeM cbopa, MOArOTOBKW, TPaHCMOPTUPOBKU U XpPaHEHUst
NPOAYKLUUN CKBaXKUH MECTOPOXAEHUN B LENsX BbISIBIEHWUS UCTOYHUKOB NOTEPb HEPTU U pacnpeneneHms nx no
B/AaM.

11.1.1. BbISICHSIOT OpraHU3auMOHHbIN COCTaB akLUMOHEPHOro obLecTBa, ANA KOTOPOro onpeaensaTcs
notepu HedTw.

11.1.2. YcTtaHaBnmBaoT KONIMYECTBO MU HaUMeHOBaHWe pa3pabaTbiBaeMbIX MECTOPOXAEHUNA.

11.1.3. o npoekTHbIM cxemMam cuctem cbopa HedTH, rasa M BOAbl, NpoekTam O0OByCcTponcTBa
MECTOPOXAEHUA C Y4eTOM (PaKTUYECKUX OTKMOHEHUA OT MNPOEKTHbIX PELUeHUA OnpeaenslT KONMmM4ecTBo
cenapauMoHHbIX  y3MoB, CcocTaB WX 0obopydoBaHWs, Hanudne  KoMnpeccopHblx  cTaHumm  (KC),
KOHAEHCATOCOOPHMKOB B ra30COOPHbIX CETSX. BLIACHAOT cnocolbbl yTUnmn3aumMm cMecu KoHgeHcaTta u Hedptu us
KoHAeHcaTocbopHMKOB 1 NpueMHbIX cenapatopoB KC. Ecnn XunakocTb M3 HMX BbigyBaeTca B aTMocdepy unu
ckuraetcs B hakenax, TO YCTPOWCTBa npedBapuTenbHOro oTbopa rasa, HedprerasoBble cenapaTopbl UK
BbIHOCHbIE razocenapaTopbl ABASAIOTCA UCTOYHMKAMU NOTEPb KanerbHON HEPTU OT yHOCA ra3oMm.

11.1.4. OnpegenstoT KONMMYECTBO YCTaHOBOK MpedBapuTenbHoro cbpoca nnactoBblX BOA, MecTa KX
pacnonoxeHusa (Ha kakor OHC u T.4.), O3HaKaMnMBaKOTCA C TEXHOMOrMen NOArOoTOBKM NNAacToOBOM BOAbl AN



NCMNOMb30BaHNsA B CUCTEME NOAAEMKAHNS NNAacTOBOro AaBMneHus..

11.1.5. OnpegensoT KONMMYECTBO AOXKUMHbBIX HAaCOCHbIX CTaHUMW, MecTa WX pacrnofnoXeHus, TUMbl U
KOMNMYECTBO HACOCOB W ApeHaXHbIX EMKOCTeN Ha Kaxagon JHC.

11.1.6. OnpegensloT KOMWYECTBO LEHTpanbHbIX NYHKTOB cbopa HedTM u rasa, nNpuHagnexHocTb
kaxxgoro LIMNC, mecto pacnonoxeHus. Ha kaxgom LINC BbIACHAT cTeneHb yTunu3aumm HedTSHOro rasa
BTOPON M MOCreAyLmnx CTyneHen cenapaumm Hed T, xuakon dasbl U3 KOHAEHCATOCOOPHUKOB M MPUEMHbIX
cenapatopoB KC. C yyetomM nonydeHHON MHGOpPMaLUMM MPUHUMAKOT peLLEeHne - ABNATCA Nu HedbTerasoBble
cenapaTopbl UCTOMHUKaMK NOTepb HePTU OT YHOCA rasom.

BoiscHsaoT, npumeHsetca nv Ha LIMNC nogrotoBka HedbTn B pesepByapax (B TEXHOMOrMYECKUX W
ToBapHbIX). Ecnn npumeHseTcsa, To pesepByapbl OyayT UCTOYHMKAMKM NOTEPb HEMTUM OT ucnapeHud. Ecnu He
NPUMEHSAIOTCA, TO MCTOYHUKAMM NOoTepb OyayT ABNSATLCA TOMBKO TOBAapHbIE pe3epByapbl.

OsHakamnuBalTCca C pexumamu paboTbl pesepByapoB. TexHOMorndyeckue pesepByapbl MOTyT
3KCMIyaTMpoBaTbCs B peXUME AUHAMUYECKOro OTCTOS HedTK, Korga HedTb C OCTAaTOYHBIM coaepXKaHnemM Bodbl
C YCTaHOBOK MNOArOTOBKM MOCTyNaeT B HWXKHIOK 4YacTb pesepByapa, a 4Yepe3 CTOsSK C BepXHero ypoBHSA
nepeTekaeT B TOBapHbIA pe3epByap, M3 KOTOPOro MO Mepe HaKOoMMEeHUs OTKauMBaeTCs B MaructparibHbIn
HedTenpoBoa. Takvue pesepByapbl MOTyT SKCNyaTUPOBATLCHA B PEXUME 3arOrHEHNE - OTCTON - ONOPOXHEHNME.
ToBapHble pesepByapbl IKCMMYaTUPYIOTCA B PeXMMe 3anofiHeHWe - OMOPOXKHEHME UMK nepekavkn 4vepes
pesepsyap.

OTCTOMHMKM N pesepByapbl ANA OYMCTKM U NOATOTOBKM CTOYHbIX BoA Ha LIMNC gasnatoTca
MCTOYMHMKaMW MOTePb HedTM OT YyHOca CTOYHbIMM BOAaMu, MOCTynawwWwuMKM B CUCTEMY noggepXaHus
nnacToBoro AaBneHus.

[peHaxHble eMkocTn ana cbopa HedTM M3 ynNnoTHEHUN HacocoB Ha LIMNC aBnsawTca MCTOYHMKaMMU
notepb He(PTU OT yTeYEK U3 YNIIOTHEHUIA.

11.1.7. B utore npoBedeHHOro aHanu3a coctaBnsetca tabnuua, npefcraesnsawolas pacnpeaeneHme
BbISIBIIEHHbIX MCTOYHMKOB MO Buaam noTepb (rpadha - HaumeHoBaHMe BMaa NoTepb, rpada - KOnmMyecTBo
NCTOYHUKOB, rpada - MecTo pacrnonOXeHNss UCTOYHMKA).

11.2. B 3aBMCcMMOCTU OT BMAa NOTEPb BbIOMPAOTCS METOAbI OnpeaeneHns BENUYMHbI NOTEPb HEPTU 13
NCTOYHMKOB. [na onpegeneHus notepb HedTW OT MUCMapeHUs MPUMEHSIETCA HECKONbKO MeTodoB, KpaTkas
XapakTepucTuka KoTopbIX NpusoauTcs B 1abn. 6.

M3 T1abn.6 cnegyet, 4TO Hambonee pauuMoHarbHbIM METOOOM OnpeaeneHuss notepb HepTn ot
ncnapeHns SABMSEeTCA pacyeTHO-3KCNepUMEHTanbHbI MEeTOA4 C MCNONb30BaHUMEM KOHCTaHT paBHOBECUS, He
TpebyLWnM TPYAOEMKMX 3SKCMEepPUMEHTanbHbIX paboT B AENCTBYHOLLMX pe3epByapHbIX napkax, Haubonee
MEeXaHW3MPOBaHHbIN, OOCTAaTOMHO TOYHLIN, C MUHMMarnbHbLIMK 3aTpaTamMu Ha aHanuTuyeckne nabopaTopHble
paboTbl ANA NONYYEHUA UCXOLHbIX AaHHbIX.

Tabnuua 6

KpaTKaﬂ XapaKTepucTnka metogoB onpegerieHNA noTepb Hed)TM OT ucnapeHus

HammeHOBaHUME OTHOCUTETIb- TpynooeMKOCTb ObJjiacTb NPUMEHEHUS
MeTona Hasd

CpenHeKBan-

paTuuHasa

[IOTPEUHOCThb

1 2 3 4

1. N3mepenne 6- 15 TpebyeTcs npoBenenue |llpu 3ar0JIHEHUN
obbpeMa SKCIIEPUMEHTAJIbHBIX TepMe TU3MPOBaHHEIX
[IapOBO3OYIWHOM PaboT Ha HEeMCTBYKUMX |pe3epByapoB €MKOCTLIO
cMecH, pesepByapax He 6Gojee 2000 M3
BEITECHSEMOM n3 ecnu IPMMEHSAITCH
pesepByapa CUEeTUUKU
2. N3mepenne 9-15 TpebyeTcs npoBenenue |llpu 3aMOJHEHUU -
KOHIIEHTPauum SKCIIEPUMEHTAJIbHBIX OIOPOXHEHUN
YITJIEBOOOPOOHEIX PaboT Ha HOeMCTBYKRUMX | lTepMeTU3UPOBaHHBIX
1apos, pesepByapax pe3epByapos npu
BEITECHSEMEIX us XpaHeHUM HedTM B HUX
pe3epByapos




3. To wu3MEeHEeHUD 20- 30 JlabopaTopHele PaboOTH, |[Ipu oOXumaHuM OOJIbIIMX
YTJIEBOOOPOOHOTO aHaIms XUMUYECKOTO | BEJIMUMH I[IOTEeph n3
cocTtaBa HedTuU B cocTaBa HedTM M Tasa|eOVMHMUYHOT'O MCTOUYHMKA
npobax, ( manpumep, npu
OTOOPAaHHEIX IO U BEHTUJIALUMM T'as0BOI'O
[IOCJIe pe3epByapoB IpOCTPaHCTBa
pe3epByapos Jepes
HEIIJIOTHOCTH W
IPOKOPPOINPOBAaHHEE
YYaCTKM KPOBJIM)  WJIU
ns3 HECKOJIbKUX
VCTOUYHUKOB
OIHOBPEMEHHO
4. 1o W3MEHEHUD 10- 20 JlaBopaTophee paboTH, (Ijig TepMeTHUHBIX n
naBJIeHUs aHaJM3E XYMWUECKOTI'O | He'epMe TMUHBIX
HaCHIIEHHEIX I[1apoB cocTaBa HedTHAHOTO | pe3epPByapoB npu
HebT™r B 1npobax, rasa, [IOCTPOEHME | 3allOJIHEHUN,
OTOOPAaHHEIX IO U STaJIOHHEIX OINOPOXHEHUM, OTCTOe
[IOCJIE pPEe3epByapoB 3aBucuMocTey [IHII nus HECKOJIbKUX
VCTOUYHUKOB
OIHOBPEMEHHO
5. 10- 15 AHAIUTHYECKUE lpn 3aIOJIHEHUU -
PacueTHO- BKCIIepU- pacueTsl, MVHVMYM | OIIOPOXHEHUM
MEHTAaJIbHEI MeTOoI aHaIUTUYECKUXK TepMe TUYHEIX n
C MCIIOJIb30BaHMEM JIabOPaTOPHEIX paboT - |HerepMeTUYHBIX
KOHCTAaHT aHaJM3E XYMMUYUECKOTO [ pe3epByapos, oTCTOE
paBHOBeCHUS cocTaBa npob6 HebTH, |HedTM B HUX, U3
OTOBOPAaHHEIX IO | HECKOJIb KX
pes3epByapos, VCTOUYHUKOB
onpenejyieHue IHII | omnHOBPEMEHHO
HebTun rnociJye
pesepByapor nno I'OCT
1756, wmeTon B

11.3. C6op MCXOOHbIX AaHHbIX ONS onpeaeneHust BeMUYMHbI NOTePb M3 UCTOYHUKOB MO BbIGOPHBLIM
mMeToaam

11.3.1. [llepeyeHb MapameTpoB, [OaHHble MO KOTOPLIM MOMy4alT OT MPOMbICINOBbLIX CIyXG,
onpeaenseTca oopMynamu, Ha KOTOPbIX OCHOBaH BblGpaHHbIN MeTod. Hanpumep, notepu HepTN CO CTOUYHBIMK
BOAaMM paccUmnTbIBaoTCA Nno dpopmyne (17), B KOTOPYIO BXOAAT NPOMbICINOBbIE NapaMeTpsbi:

n - yzeJpHOe coIepxaHue HedTHM B CTO4YHOM Bome, M/ mm3;
PO - IJIOTHOCTE ToBapHoi HebTwm, 1/ M3,
H

m - cpemHecyTOdYHas nOobeda HedTM Ha MecTopoxieHun, T/ cyT,

\% - CpelHeCyTOUYHEI pacxon NIPEeCHOM BOIEL Ha I[IOATI'OTOBKY HedTH,
M3/ cyT (BCE 3TM HAHHEE MOXHO MOJIyUYUTH B cnyxbe OATOTOBKMU
HebTM) ;

W - cpenHeB3BemeHHas OOBOOHEHHOCTbH IOOBIBAEeMOM HebTu Ha
MecTopoxmennn, % ob. (ceenenns IO BTOMYy IapaMeTpy MOXHO

[MOJIyuMTh B I'€OJIOTMUECKOM CIyx6e) .

11.3.2. OcTtanbHble UCXOAHble AaHHble: KOHLEHTpauus YrnesogopoAdoB, Temnepartypa B rasoBOM
NpOCTpaHCTBE pe3epByapoB, YrNeBogOPOAHblE COCTaBbl HEMTU U rasa, AaBreHne HacbIWEeHHbIX NapoB HedTn
WU Agpyrve onpegensioTca aKkcnepuMeHTanbHo. [Mpu nnaHuMpoBaHMKM 3KCNEPUMEHTOB MCXOOAT U3 TOro, 4To
noTepu HepTU OT UCMAPEHNA eCTb CryyariHasi BENUYMHa, 3aBUCALLAst OT CE30HHOro KorebaHus TemnepaTypbl
BO3gyxa W AOpyrux cnyvamHblx daktopoB (cM. nn. 5.4, 5.5, 5.6). Ona obecnevyeHns OTHOCUTENbLHOW
cpegHekBaapaTUYHOM MOrPEeLLHOCTU B ONpeaerneHnn rogoBblx NoTepb HedTM OT ucnapeHnst Ha yposHe 15-20%
(4TO [ocCTaTovHO Kak Ansd uenerd HOPMWUPOBaHUA, Tak W ANA onpegeneHus addekTBHOCTM cpencTs
coKpalleHust NoTepb) NPUHATO onpedenaTb Nnotepu HeddTU B ABa nepuoda roga: BeCeHHe-NEeTHUA N OCeHHe-
3UMHWIA C KONWYECTBOM OMpedeneHnin B KaxaoM Mnepuode He MeHee OecsiTv, T.e. ABe BbIOOpKM cryvanHomn
BENINYUHbBI MO AeCATb HabNOAEHNIA B KaXXOO0W.



Ecnu no kaknmm-nMbo npuyMHam MOrpeLlHOCTb KOHEYHOro pesynbTaTa npeacTaBnsieTcsi 60mblon, To
Heo6X0ANMO YBENUYMTL YUCHO BbIGOPOK B COOTBETCTBUM C dhopmynon (13).

11.4. BenuunHa notepb HETU OT UCNAPEHUs 3a rof OnpenensieTcs kak cymma noTepb 3a BeCEeHHe-
NETHUA N OCEHHE-3UMHWUIA Nepuoabl.

MpunoxeHue A
O6s3aTenbHoe

MepeyeHb
OCHOBHOIO 060pyAOBaHUA U KOHTPOJIbHO-U3MepPUTENbHbIX NPUGOPOB ANA onpeaeneHusl NnoTepb HehTH
OT ucnapeHus

A.l. Meron omnpepesieHMsa NOTEPb HebOTM U3MepeHreM ofbbeMa NapOBO3OYUHON
cMecu

A. 2. Meron onpenesIeHnsa II0TEPhb HebTun VIBMEPEeHMEM KOHUEHTpauum
YTJIEBOOOPOIOHEIX [IaPOB

A. 3. MaTepuajitl ¥ MHCTPYMEHTH IJifd NPSAMHX METOIOB

A. 4. MerTonm onpeneyieHMsa I[OTEPb HedTM [0 W3MEHEHUI YIJIEBOIOPOIHOTO

cocTaBa

A. 5. Meron omnpepesieHMsa NOTEPb HEOTU MO MBMEHEHMH HOAaBJIEHMSA HACBIIEHHBIX
1apos

A. 6. PacueTHO- 3KCIEPUMEHTAJIBHEIN METOI ONpelesIeHUs [IOTEepb HedTH C

VCIIOJIBE3OBaAHMEM KOHCTAHT PABHOBECHUA

A.1. MeTon onpeaeneHns notepb HePTU U3MepeHneM o6 bLeMa NapoBO3AYLLHOW CMecH

NMoneBoe o6opyaoBaHue

Cuerumk Tuna PI' (TY 25-02-030445-78) 2-3 wr.
IradparMel, BHIIOJIHEHHBEIE B COOTBETCTBUM C TpebopaHuAMM PJI 4 mr.
50- 213- 80

U- oBpasHele MaHOME TP 3 wr.
Inbbepenumansueni Manomerp (I'OCT 18140) 2 wr.
Byreuiku myia orbopa npo6 (T'OCT 10117) 50 wr.
MaTpyBoK IJid COEOMHEHUS CBETOBOTO JIOKA CO CUETUMKOM 1 wr.
MakCUMaJIBHEIL M MUHMMAJbHEN TepMoMeTprl ( TOCT 112) 4 wr,
NNorenunomerp (T'OCT 9245) 79 wr
Tepmonapa Tuna TXK- 0515, TXA-0515 (Ty 25-02-221133-78) 6 wr
TepMOMETpPH pPTyTHHE Jlatoparopuue (IT'OCT 400- 80) 4 .
TpyOKM pesmHOBHE mmaMeTpoM 5 mm (T'OCT 5496) 30 M
lporusorase mwiaHroewe (IT'OCT 12.4.121) 4 xowmyexTa
Bapowmerp- anepoun (TY 25-04-1838-73) 1 wr.
llpo6oorGopuuk (T'OCT 14921), wun MOI'0O 3 wr.

NabopatopHoe o6opyaoBaHue



XpomaTorpad JIXM- 8MI mim Opyroro Tumna C OEeTEKTOPOM IO 1 wr.
reronposonHocTy (TY 25-05.2815-82)

Jlyna usmepurenbHas (TOCT 25706) 1 wr.
HatGop cur " dmsnputop” (TOCT 6613) 1 wr.
BeCh aHaIMTHUYEeCKMe C NOTpemHOCThi maMmepeHus +- 00,0002 ¢ 1 wr.

(Ty 25-06-1131- 76)

lleur MydenbHas ¢ Harpesom mo 750-800°C 1 wr.
likad cyumnbHeli ¢ HarpesoMm nmo 150°C (TY 64-1-1411-76) 1 wr
Tazocanammzarop KI'Al-1 (OCT 25.1256) 2 wr.

A.2. MeTton onpegeneHus notepb Hed)TM U3MepeHnemM KOHUeHTpauuu yrnesoaopoaHbIX napoB

NMoneBoe o6opyaoBaHue

Bce no n.A.l, 3a WCKIIOYEHMEM CYETYMKOB, HOpMarnbHbIX AuadparM, AnddepeHumnanbHbIX
MaHOMETPOB.

NaGopatopHoe o6opynoBaHue
Bce nabopatopHoe o6opygosaHue no A.1.
A.3. MaTepuanbl U UHCTPYMEHTbLI ANt NTPAMbIX MeTOO0B

SnoxcunHas cmosia (cocraeHee syeMenTe) (I'OCT 10587) 2 xr

MeEUIO XO34AMCTBEHHOEe TeBepnoe. OOume TexXHUMUeCKMEe YCJIOBUA 0,5 xr

(ToCcT 30266)
Kuctu Manaphee. TexHuueckue ycsosusa (TOCT 10597) 2 wr

NorsoTuresis k rasoaHammszaropy KIALl-1 -  nuporammon (TY 2 xr

6- 09- 5319- 86)

Mammuuoe maciso (TOCT 20799) 0,5 xr
XJIOPUCTEN Kajbuui, TpadysmposanHeni (TOCT 450) 2 xr
Kepocun oceerurensuens (OCT 38-01407) wmm romsmeo T-1, 3 n

7-2, TC-1 (TOCT 10227)

Haxnaunas Gymara (T'OCT 10054) 0,5
Kimourt oMmemHeHHere (T'OCT 2838) 1 xommt.
lloBapenHasa coyb (I'OCT 4233) 2 xr
BakyymHasa cmaska (TOCT 9433) 0,1 xr
CrexnanHasa BopoHka (I'OCT 19908) 2 wr.

dapdoporrit crakan Ha 0,5 s, 2,0 n (TOCT 9147) 2 wr.



MeTrusopaux (TY 6-09-5319-86)

ConaHasa xucjora (TOCT 3118)

Mpobku mia 6yTewiok pesuHobhe (TY 38. 1051835- 88)
TpyOH JIaTyHHBIE HapyXHEM nuameTpom 6 mm (TOCT 494)
BaxmMel J1abopaTOpPHEE

Crexsyiorpad (TY 480-11-59-82)

KommiexkT cJjiecapHOT'O MHCTPYMEHTa

20 o

20 o

50 wr.

10 M

40 wT.

2 wr.

1 wr.

A.4. MeTop onpepeneHust noTepb HedhT NO U3MEHEHUIO YINEeBOAOPOAHOIO cocTaBa

NMoneBoe o6opyaoBaHue

lipoGoortopumku [IT'0 ( TOCT 14921)
MaHoMeTp ofpasuosei MO (TY 25-05-1664-74)

MaHoMeTp M3bmTOUHOTO masseumsa (TOCT 2405)

NabopatopHoe o6opyaoBaHue

40 wr.

2 wr.

1 wr.

Bce nabopatopHoe obopynoBaHue no 0. A.1, 3a UCKNoYeHneM raszoaHanusatopa KrAl-1.

A.5. Meton onpegeneHus nortepb Hed)TM no UaMeHeHUKO AaBJieHUA HacbllWeHHbIX NapoB

NMoneBoe o6opyaoBaHue

lipoGoorGopumku [IT'0 ( TOCT 14921)

MaHoMeTp ofpasuoseit Tuna MO (TY 25-05-1661-74)

NabopatopHoe o6opyaoBaHue

AnnapaTypa OJid ONpenesjieHus MOaBJIeHMSA HACHIIEHHHX [apoB
HedpTn, meronm B (TOCT 1756)

Becu afopaTopHLe KBaIpaTHLE MOIeJsb BJIKT- 500r- M
(Ty 25-06.1101-79), norpemHocTs B3BemmbBauusa 20 mr

YcTaHOBKA IJid pasras’upoBaHUAa NpoO HedTu U ITepMeTUYHOMU
3arpys3ku ee B anmnapat [IHII

YCTPOMCTBO [Jid TEPMeTHMYHOI'O I[epeBOola pasTra3MpPOBaHHOM
HebTr B CTaKaHHE OJId MCIAPeHMud, a M3 HMX B anmnapat IOHII

Crakann eMkocTei 250 My w3  oprcreksa njg McnapeHums
HebTHn

40 wr.

1 wr.

2 KOMILJI.



A.6. Pac‘-IeTHO-3KCHepMMeHTaﬂbelﬁ mMeTo4 onpeaeneHus notepb Hed)TM C Ucnonb3oBaHNEM KOHCTAHT

paBHoBecusi

NMoneBoe o6opyaoBaHue

40

lipoGoortopumku [IT'0 ( TOCT 14921) T

MaHoMmeTp o6BpasuoBeni Tumna MO (TY 25-05-1664-74) 1 wr
NabopatopHoe o6opyaoBaHue

KomnboTep 1 wr

IuckeTa C NpOTrpaMMOM pacueTa 1 wr

JlaBopaTopHoe obBopymoBaHme rno 1. A. 1, 3a UCKJIYEeHUEM

rasoanammzaropa KIal-1

AHHapaT OJI4a ornpenejyieHnsda IOaBJIEHUA HaCHILIE HHBIX IIapoB 1 mT

HedpTn, meronm B (TOCT 1756)

MpunoxeHue b
O6s3aTenbHoe

XapaKTepMcm Ka uameputesnbHbIX CpeacTe

HammMmeHOBaHUE, I'OCT, TV IImanasoH IIaHHBIE ©

TUI M3MEepeHun [IOTPEMHOCTHI

V3MEPEHUN

Cueruukmy rasa|TyY 25-02-030445-78 40- 1000 M3/ u +-1,5-3%
POTAaLMOHHEIE
(PT)
MuxkpomanomeTp | TY 14-13-015-79 0-2,4 «lla Kn. Tounoctum 1,0
ManomeTp TY 25-05-1664-74 0-0, 16 MIa Kn. Tounoctu O, 4
06pa3LOBEM
TepMoMeTp TOoCT 112 -35-50°C + 0,2-C
METEeOpPOJIOTU-
yeckuir ( TM)
TepMoMeTp TOCT 40-80 E 0-50°cC + 0,2-C
PTYTHBEI J1aO.
NoreHumomeTp |[I'OCT 9245 0-100 mB# kKn. Tounoctum 0, 02
[IOCTOAHHOTO
Toxa (MII-63)
T'asoaHammsa- |[OCT 25. 1256 0-100% +-0, 2%
Top KIAl-1

MpunoxeHue B
O6s3aTenbHoe




MNpepenbHasa norpewHoOCTL NOKa3aHUN CHETHMKOB rasa poTauMOHHbLIX TMNa
PI (TY 25-02-030445-78)

HammMmeHoOBaHMue

MommdmkaumMsa CUeTUMKOB

,  TuUI

PT-40

PT- 100

PT- 250

PT- 400

PT- 600

PT- 1000

HoMMHaJIb HEI
pacxomn, M3/ u

40

100

250

400

600

1000

[lorpemHoCThb
rIoKkasaHuM Ha
pacxomax, %

or 10 mo 20%

HOMMHAJIBHOI'O

+-2

+-2

+-2

oT 20

120%

HOMMHAJIBHOI'O

o

+1,5

+1,5

+1,5

OTHOCMTeanaﬂnorpemHOCTb

MpunoxeHue I'

O6s3aTenbHoe

U3MepeHUss aHeMOMETPOM CKOPOCTM BbIXOAsiLLEN U3 pe3epByapa NapoBo3AyLIHON cMmecH, %

(aHemomeTp py4HoOM Yawe4Hbin MC-13 FOCT 6376)

V, M c nensTa, % V, M c nensTa, %
1 36,0 11 8,7
2 21,0 12 8,5
3 16,0 13 8,3
4 13,5 14 8,2
5 12,0 15 8,0
6 11,0 16 7,9
7 10, 3 17 7,8
8 9,8 18 7,7
9 9,4 19 7,6
10 9,0 20 7,5

HOpMaTMBHbIe CCbUJTKN

KomMmmyiekT rasoaHammTudeckmit KI'Al-1

OCT 25. 1256-86

T'as cyxon.
cocTaBa

MeTon

omnpenesieHmus

KOMITOHEHTHOTI'O

TOCT 14920-79




PyJleTky MBMepUTEJIbHEE MeTaJiinmdeckue. TexHUUYecKue
YCJIOBUSA

TocT 7502-89

Hedrs. MeTon onpeneJyieHnsa conmepxaHmsa
yriesogoponoe Cl-C6

TOCT 13379-82

STasyioHE. CHOCOOEBl BBIPAXEHMS NOTPEHOCTEN

TOoCT 8. 381-80

I3MepeHnda KOCBEHHEHE. OnpenenieHue pesyJIbTaToB
V3MEPEHMM M OLeHMBaHMEe MX NOTPEelHOCTEN

M 2083-90 rCu

HebTenpooyKTHL MeTo el onpenesyieHusa OaBJIeHUA
HACHIIEHHBIX [1apoB

TOCT 1756-52

HebTr m HedTenpomykKTe. MeTonsl oTbopa Opob

TOCT 2517-85

Hedre m HedTenpOOyKTHL MeToner onpenejieHnua
IIJIOTHOCTM

TocT 3900- 85

[ImoTHOCTE HedTM NPM YyUYeTHO- paCUeTHEIX Ollepalusax,
MeTOINMKAa BEIIOJIHEHUSA M3MEPEHM) apeoMeTpOM

MM 2153-91

HebTenpooyKTHL MeTonmuka KOJIMUECTBEHHOI'O
onpenejyieHud CconepXaHMs BOIBL

TOCT 2477-65

Tasel  yIJIEBOIOPOIHEIE CXMXEHHHE. MeTomuw oTHopa TOCT 14921-78
npo6
HebdTe miia HebdTenepepabaTHBALIMX npennpus T, TOCT 9965-76

TexHUUECKMKE YCJIOBUA

ByTBEUIKM  CTEKJISHHEE ojis nuie BEIX KUIOKOCTEMN.
TexHMUECKMKEe YCJIOBUA

TOoCT 10117-91

T'az ropoumMii NPUPOOHBDM, MeTOIE OTOOpa MNpob

TOCT 18917-82

T'asel roproure NpMpOIHBIE UM MCKYCCTBEHHEE. MeTon
onpenesyieHusa 0O6BEMHOM OoJun KOMIIOHEHTOB Ha
KOMILJIEKTAaX IOJId T'a30BbBIX aHaims30B Turna KI'A

TOCT 5439-76

KepocuH ocBeTuTesibHBEM. TexXHUUeCKME YyCJIOBUS

OCT 38-01407- 86

TomMBa JIS PEAKTMBHEIX OBUTATEJIEN. TeXHNUUeCKue TOCT 10227- 86
YCIJIOBUA
MaHOMe TPH mmbbepeHUMabHEIE T'CIl. O6ume TOCT 18140-84

TeXHNUYeCKMe YCJIOBUA

TepmMoMe TPEL METEOPOJIOTUUECKHME CTEeKJISAHHEE.
TexHMUEeCKMKEe YCJIOBUA

TOCT 112-78E

[IOTEeHUMOMETPE I[IOCTOSHHOT'O TOKa M3MEePUTEJIbHEE.
Obure TexHMYEeCKMe YCJIOBUSA

TOCT 9245-79

TepMoMe TPEL CTEeKJISHHEE ons VICIIBIT @ HUM
HedTenpoykKToB. TexXHMUYECKUE YyCJIOBUA

TOCT 400-80E

Tpy©km PE3UHOBHE TexXHUYECKUE. TexHUYECKME TOCT 5496-78
YCII0BUS
[IpOoTUBOTA3H TP OMEIIJIE HHEIE bnie TpyoLMe. TOCT 12.4.121-83

TexHMUECKMKE YCJIOBUA




BapomeTprl. OOmme TexXHUUeCKMEe YyCJIOBUS

OCT 251117-83

BapomeTp- aHepoun Tuna BAMM- 1

Ty 25-04-1838-73

JIy sl Twrier, OCHOBHEIE napamMeTprel. Obmme
TeXHUYECKKE YCJIOBUA

ToCT 25706- 83

CeTKM MNPOBOJIOYHEIE TKAHBIE C KBAaOPaTHBIMM SUEVKaAMMU.
TexHUUECKMKE YCJIOBUA

TOCT 6613- 86

CMOJIBEL SIOKCUIOHO- OMaHOBEE HEOTBEPXIESHHEIE.
TexHMUECKMKE YCJIOBUA

TOCT 10587-93

MBIJIO XOBAMCTBEHHOE TBepIoe. Obmme TexXHUYeCKMue
YCJIOBMA

TocT 30266- 95

Macrna mHOoycTpualjibHbele. TexHUUeCKMue yCJIOBUS

TocT 20799- 88

Kasnbumit XJIOPIC THIA TeXHUYE CKUA. TexHUYEeCKUE TOCT 450-77
YCJIOBUA
kypkra mMboBaIbHA S ByMaxHa s BOIOCTOMKASA. TOCT 10054-82

TexHMUECKMKE YCJIOBUA

Kmoum raedHele. TexXHUUECKME YCJIOBUSA

TOCT 2838- 80E

HaTpum XJOPUCTEM. TexHMUeCKMe YCJIOBUSA

TOCT 4233-77

CMmaska LVATUM- 221. TexHMUECKME YCJIOBUA

TOCT 9433-80

Kuctm mMmamnsapsele. TexXHMUECKUE YyCIIOBUSA

TOCT 10597-87

Tursn, Jaumu, CTaKaHH, KOJIOH nus KBapLeBOT'O
cTekJia. TexXHUUeCKMUe YCJIOBUA

TOCT 19908-90

[locyna u obopynoBaHMe JabopaTopHEe GapbopoBHE.
TexHMUEeCKMKEe YCJIOBUA

TOCT 9147- 80E

Kucmnora consgHasa. TexHUMUeCKMEe YyCJIOBUSA

ToCT 3118-77

TpyOBl JIJaTyHHEIE. TexXHMUEeCKMEe YCJIOBUSA

TOCT 494-90

Kapanmamm no crexny u dapdopy

Ty 480-11-59-82

MaHOMETPEl, BaKyyMMETPH U IP. Ofbmme TexXHUYEeCKMue
YCJIOBUA

TOCT 2405- 88

AHeMOMeTpE py4YHEE. TexXHMUeCKHue YCJIOBUA

TOCT 6376-74




