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MpeaucnoBue

Llern, 0CHOBHbIE MPUHLMMbBI U OCHOBHOWM NOPAAOK NpoBeAeHUss paboT N0 MEXroCyaapCTBEHHOW CTaH-
Aaptusauun ycrtaHosrneHol FOCT 1.0—92 «MexrocyaapcrBeHHas cuctema craHgaprusauymmn. OCHOBHbIE NO-
noxenuay n NOCT 1.2—2009 «MexrocyaapcTBeHHaa cuctemMa craHgaprtusauyun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBua n peKoMeHAaLumn Mo MeXrocyaapCTBEHHON cTaHaapTu3auun. Mpasuna paspaboTku, npu-
HATUA, NPUMEHEHUS, OOHOBMEHUSI U OTMEHDIY

CBefaeHUA o ctaHpapTe
1 NOAFOTOBIEH OO6LECTBOM C OrPaHUYEHHON OTBETCTBEHHOCTLIO «LIeHTpanbHbIN Hay4YHO-Uccneao-

BaTeNbCKUN An3enbHbIn UHCTUTYT» (OO0 «LUHUOW») Ha ocHOBE COGCTBEHHOrO ayTEHTUYHOIO NepeBoaa Ha
PYCCKUI 13bIK MEXAYHAPOAHOrO CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH deaepanbHbIiM areHTCTBOM MO TEXHMYECKOMY PEerynnpoBaHuio u metponorumn (Poccranaapr)

3 MPUHAT MexrocyaapCrBeHHbIM COBETOM MO CTaHAAPTU3aUUKN, METPONOrMKU U cepTudmkaLum no ne-
penucke (npoTtokon oT 5 HoA0ps 2013 r. Ne 61-1)

3a npuHsATUE NPOronocoBanu:

KpaTtkoe HauMeHoBaHWe cTpaHbl no MK Koa ctpaHel no MK CokpalyeHHoe HauMeHOBaHNe HaLMOoHaNLHOro opraHa
(NCO 3166) 004-97 (UCO 3166) 004 -97 no cTaHgapTusayun

ApmeHnus AM MuHakoHoMUKkN Pecnybnuku ApMmeHus

Benapycb BY loccTanpapt Pecny6nuku Benapych

KasaxcTaH KZ locctanpapt Pecnybnuku KasaxcraH

Kuprnaus KG KeiproisctangapT

MongoBa MD Mongosa—-CTaHgapT

Poccus RU PocctaHpapt

TapxukncTaH TJ TagXukcTaHgapT

YkpauHa UA MUH3KOHOMPA3BUTUS YKpauHbI

4 MNpukasom degepanbLHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHuIO U METPONorum ot 28 anpens
2014 r. Ne 421-cT mexrocyaapcTBeHHbin ctangapt FOCT ISO 8178-1-2013 BBeaeH B AelCTBUE B Ka4eCcTBe
HauMoHanbHOro craHgapra Poccuinckon ®egepauun ¢ 1 auBapsa 2015 .

5 Hacroswwmii cTaHgapT UAeHTUYEH MexayHapoaHOMy crtanzaapty ISO 8178-1:2006 Reciprocating
internal combustion engines — Exhaust emission measurement — Part 1: Test-bed measurement of gaseous
and particulate exhaust emissions ([iBuratenu BHYTPEHHEro cropaHusi nopluHesble. MamepeHue Bbibpoca
nNpoayKToB cropaHus. Yacte 1: N3amepeHne BLIOPOCOB ra3oB U YaCTUL, HA UCTILITATENbHbLIX CTEHAAX).

[NepeBog C aHrMMUICKOro Asblika (en).

OduumaneHbie SK3eMNNApbl MEXOYHApPOAHOrO CTaHAapTa, HA OCHOBE KOTOPOro NMOATOTOBIEH HACTOS-
LLMIA MEXroCYAapCTBEHHbIN CTAHAAPT, U MEXAYHAPOAHbLIX CTAHAAPTOB, HA KOTOPbIE 1aHbl CCbINKU, UMEIOTCH B
$ryrn «CraHaapTuHGOPM».

B pasgene «HopmaTUBHbIE CCbINKM» U TEKCTE CTAHAAPTA CCbINIKM HA MEXAYHAPOAHbIE CTAaHAAPTLI aKTy-
anu3npoBaHsl.

CBeaeHuss 0 COOTBETCTBUU MEXTOCYAaPCTBEHHbIX CTaHAAPTOB CChITOYHbIM MEXAYHAPOAHbLIM CTaHaap-
Tam npuBeAeHbl B JONOSTHUTENBHOM NpunoxeHun JA.

CTeneHb COOTBETCTBMA — naeHTnyHasa (IDT)

6 BBE[JEH BMNEPBbIE

UHopmayus 06 UsMeHeHUsX K Hacmosuemy cmaHdapmy nybIriuKyemcs 8 exxe200HOM UHGbOPMayUOH-
HOM yKasamene «HayuoHarnbHbie crmaH0apmbly, & MEeKCm U3MEHEHUU U ronpasokK — 8 eXXEMECYHOM UHEOp-
MayuoHHOM ykasamene «HauyuoranbHble cmaH0apmbi». B criydae nepecMompa (3aMeHbl) unu OmmeHb! Ha-
cmosuwezo cmaHdapma coomeemcemeyowee yeedommeHue 6ydem 0rnybrnuKkoeaHoO 8 eXXeMEeCAYHOM UHGOpP-
MayuoHHOM yKkasamene «HayuoHarnbHbie cmaHdapmbi». Coomeememsyrouias uHgopmayus, ysedomreHue
U mekcmbl paamewjaromes makxe 8 UHGhopMayUoHHOU cucmeme obwiez0 rnosib308aHus — Ha ouyuaibHOM
calime ®edepanbH020 a2eHmemea rno MEexXHU4YECKOMY peayiuposaHuro U Memporsnoauu 8 cemu YiIHmepHem
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M E XTTOGCVYAAUPGCTHBEUHHUbB 1 C TAHAOAWPT

ABUTATENN BHYTPEHHEIO CrOPAHMA NOPLUHEBLIE

M3MepeHune BbIGpOCaA NPOAYKTOB CropaHusi
YacTtb 1
M3MepeHue BbIGPOCOB ra3soB U YacTUL, HA UCNbITATENbHLIX CTEHAAX

Reciprocating internal combustion engines. Exhaust emission measurement. Part 1.
Test-bed measurement of gaseous and particulate exhaust emissions

Dara BBegeHna — 2015—01—01

1 O6bnactTb NpUMeHeHusa

HacTosawwmn ctaHaapt pacnpoCTpaHAeTca Ha NOPLUHEBLIE ABUraTenu BHYTPEHHEro cropaHua (aa-
nee - gBuratenu), NpeaHasHavyeHHble AN YCTAHOBKM Ha cyfax, TEMnnoBo3ax, OypoBbIX U reHepaTOPHbIX
arperatax u Apyron TpaHCNOPTHON, NepeaBMXKHON U CTaLMOHAPHON TEXHUKE, U ONPeaenseT u ycraHas-
nuBaeT METOAblI U3MEPEHUS U OLLEHKU COAEPXKaAHUS BPEAHbIX ra3000pasHbiX BELLECTB U YaCTUL B OTpa-
OOoTaHHbIX rasax ABuUraTtenen npu CTeHA0BbIX UCMLITAHUAX HA YCTAHOBUBLUUXCA pexumax, Heobxoaumbie
ANA U3MepeHusa cpeiHEB3BELUEHHbIX 3HAYEHUI KaXKA0ro BMAa CoAepxalumxcs B 0TpaboTaHHbIX rasax
3arpasHeHunn.

CTaHaapT He pacnpoCTpaHseTCcs Ha ABuratenu aBTomobunen, npegHasHadeHHbIX AN ABWKEHUSA MO
LIOCCEWHbIM AOpOramM, aBMauMOHHON TEXHUKMN, CENbCKOXO3ANCTBEHHOW TEXHUKM U NECHbIX TPAKTOPOB.

B HEKOTOpPbIX cny4yasX, Kak UCKnoyeHmne, CteHao0Bbl€ UCNbITAHUA ABUraTensd Moryt npoBoAuUTbLCA B CO-
oTrBeTcTBuK ¢ ISO 8178-2 (cTaHaapT, pernameHTUpPYOLWUA UCNbITAHUS B SKCMyaTauUOHHbIX YCnoBusax). Ta-
KO BapuaHT AOMNYCKAETCH TOMbKO MO COrMalLeHU0 3auHTePeCcOBaHHbLIX CTOPOH. CriefyeT UMETh B BUAY, YTO
[aHHbIE, NONYYEHHbIE B XOA4€ TaKUX UCMLITAHMWIA, MOTYT HEMOMHOCTLIO COBNaAaTh C AaHHBLIMU NPEALUECTBYIO-
LMX UM NOCREAYIOLLMX UCMbITAHMIA, TPOBOAUMbIX COrfiacHo TpeboBaHWAM HacToAwero ctanaapra. MNMoaromy
pekomeHayeTcs npuberatb K ykasaHHOMY BapuaHTy TONbKOB TEX Cryvasx, Korga pedb MAET O ABUrarensix,
BbINYCKaeMbIX B KpanHe OrpaHWYeHHbIX KONUYECTBax, Hanpumep 0coB0 KPynHbIX CYAOBLIX ABUraTENsX UMK
Ausenb-reHeparopax.

Ons gBuraTenei, MCNONb3yeMbIX B YCTAHOBKaX, K KOTOPbIM NPeAbABNAIOTCA cneuumanbHble TpeboBaHus
(Hanpumep: oTpacneBblie NpaBuna oxpaHel Tpyaa u TexHukn 6esonacHocTu, npasuna paborel ana ASC), mo-
ryT notpeboBaTbCA AONOSHUTENMbHbIE UCTILITAHMS U CELMAnbHbIE METOAbI OLIEHKN.

Korga ucnone3oBaHue UCMLITATENBHOTO CTEHAA HEBO3MOXHO Unu koraa Tpebyercs nHdopmaus o dak-
TUYECKUX BEMNUUMHAX BbIBPOCOB ABUraTens Ha MecTe ero sKCmnyaTauuu, crieyeT nonb3oBaTbCcs MeTogamu
UCNbITAHUM B YCIIOBUAX SKCMyaTaumMn U MeTogukamu pacyeta, npusegeHHoimu B ISO 8178-2.

2 HopmaTUBHbIE CCbITKK

B HacTosiLem cTaHaapTe UCNonb30BaHbl HOPMATUBHBIE CChIMKM HA CNEeAyIoLUe CTaHaapThl:

ISO 31-0:1992 Quantities and units. Part 0. General principles (BenmuuHbl U €AWHULBI U3MEPEHUS.
Yactb 0. O6Lme npuHumnbl)

ISO 3046-1:2002 Reciprocating internal combustion engines — Performance — Part 1: Declarations
of power, fuel and lubricating oil consumptions, and test methods — Additional requirements for engines for
general use (Osuratenu BHYTPEHHEro CropaHnus nopLUHeBble. Xapaktepuctuku. Yacts 1. OnpeaeneHne mMoLl-
HOCTHU, pacxofa TONnMBa, CMa3o4yHOro Macna u MeToabl UChbiTaHWi. [lononHuTenbHble TpeboBaHus K ABUra-
Tensam o6LUero Ha3Ha4YeHus)

ISO 5167-1:2003 Measurement of fluid flow by means of pressure differential devices inserted in circular
cross-section conduits running full. — Part 1: General principles and requirements (M3MmepeHue notoka Teky4yen
cpeabl C MOMOLLBIO YCTPOMCTB ANS U3MEPEHNUA Nepenaaa AaBneHus, NOMELLEHHLIX B 3anosiHeHHble TpyGonpo-
BOAbI KPyrnoro cedeHus. Yacto 1. O6wme npuHumnsl u TpebosaHmns)

W3pgaHue oduumanbHoe
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ISO 5725-1:2002 Accuracy (trueness and precision) of measurement methods and results — Part 1:
General principles and definitions (TouyHOCTb (NPaBUNBHOCTL U NPELM3UOHHOCTb) METOAO0B U PE3YNLTATOB U3-
mepeHuii. Yactb 1. Obwme npuHUMNGLI U onpeaeneHns)

ISO 5725-2:1994 Accuracy (trueness and precision) of measurement methods and results — Part 2:
Basic method for the determination of repeatability and reproducibility of a standard measurement method
(ToyHoCTb (NPaBMMBLHOCTL U NPELUU3UOHHOCTbL) METOA0B U PE3yNbTaTOB M3MepeHnin. Yactb 2. OCHOBHOW Me-
TOA ONpeAeneHus NOBTOPAEMOCTU U BOCNPOU3BOAUMOCTM CTAHAAPTHOIO METOAA U3MEPEHUS)

ISO 8178-4:2007 Reciprocating internal combustion engines — Exhaust emission measurement — Part
4: Steady-state test cycles for different engine applications (Buratenu BHyTPEHHEro0 CropaHus NOPLUHEBbLIE.
MN3mepeHune BbIOpoCca npoaykToB cropaHus. Yactb 4. UcnbiTatenbHble UMKNbI ANA ABUraTenei pasnmyHoro
NPUMEHEHUS HA YCTAHOBUBLLMXCA PEXMMAX)

ISO 8178-5:2008 Reciprocating internal combustion engines — Exhaust emission measurement - Part 5:
Test fuels ([jBuratenu BHyTPEHHEro CropaHus nopLuHeBblie. M3amepeHue BbiIOpoca NpoayKTOB cropaHusi. Yactb
5. Tonnueo AN UCNbITAHWIA)

ISO 8178-6:2000 Reciprocating internal combustion engines — Exhaust emission measurement — Part
6: Report on measuring results and test report ([lsuratenu BHyTpeHHEro cropaHus nopliHesble. M3amepeHue
BbIOpOCa NpoAyKTOB CropaHus. Yactb 6. OTUeT 0 pesynbTaTtax U3MepeHUs U UCNbITAHUSR)

ISO 9000:2005 Quality management systems — Fundamentals and vocabulary (CucreMbl MeHemxMeHTa
kayectBa. OCHOBHbIE MONOXEHUA U CNOBapb)

1ISO 9096:2003 Stationary source emissions - Manual determination of mass concentration of particulate
matter (BbIOpOChI CTALMOHAPHBIX UCTOMHUKOB. OnpeaeneHne pyvyHbiM METOAOM MAaCCOBOW KOHLEHTpauuu
TBEpAbIX YacTuu)

ISO 14396:2002 Reciprocating intemal combustion engines. Determination and method for the
measurement of engine power. Additional requirements for exhaust emission tests in accordance with ISO 8178
(OsvraTtenu BHYTPEHHEro cropaHus nopLuHesbie. OnpeaeneHne u MeToa U3MepPEeHNa MOLLUHOCTU Asuratens. [lo-
NOMHUTENbHbIE TPEOOBAHUSA K ONPEAENEHNIO SMUCCUU BbIXNOMNHBIX FA30B B cOOTBETCTBUM ¢ UCO 8178)

ISO 15550:2002 Internal combustion engines. Determination and method for the measurement of engine
power. General requirements (deBuratenu BHyTPEHHErO cropaHus. OnpeaeneHme u MeToa 3MepeHnst MoLL-
HocTu asuratensi. O6wme TpeboBaHus)

ISO 16183:2002 Heavy duty engines. Measurement of gaseous emissions from raw exhaust gas and of
particulate emissions using partial flow dilution systems under transient test conditions (JBurarenu 6onbLuown
MOLLIHOCTU. MiaMepeHune razoobpasHbiX BoIOPOCOB U3 HEOUULLEHHBIX OTPabOTaBLLMX rA30B U BbIOBPOCOB TBEP-
JbIX YaCcTUL, C MOMOLLBIO CUCTEM YACTUYHOTO pa3baBneHns NOTOKa B HEYCTAHOBUBLLEMCS PEXUME)

SAE J 1088:1993 Test procedure for the measurement of gaseous exhaust emissions from small utility
engines (MeToa n3MepeHus cogepxaHns ra3o00pasHbiX BPeHbIX BbIOPOCOB B BLIXMOMHLIX rasax ABurarenein
Manon pasMepHoOCTH)

SAE J 1151:1991 Methane measurement using gas chromatography (M13mepeHue cogep>xkaHus MetTaHa
METOA0M rasoBomn xpomarorpadcum)

3 TepMUHbI N onpeaeneHns

B HacTosiLeM cTaHaapTe NPUMEHEHbI CReayoLmMe TePMUHbI C COOTBETCTBYIOLLUIMMU ONpeaeneHnsamu:

3.1 yactuusbl (particulates): Matepuan, coGpaHHbIi1 Ha NOBEPXHOCTM pUNLTPa C 3aaHHbIMU CBOWCTBA-
MU Mocrne nponyckaHus 4yepes Hero oTpaboTaBLUMX rasoB, pasbaBneHHbIX YUCTbIM OT(PUNETPOBAHHLIM BO3-
OyXOM A0 TemrnepaTypbl notoka rasos B npegenax ot 315 K go 325 K (ot 42 °C pgo 52 °C) (temnepartypel,
N3MEPEHHON HENOCpPeaCTBEHHO nepea nepebiM (PUNLTPOM).

MpumedvyaHus

1 YacTulpbl COCTOSAT NPEUMYLLECTBEHHO U3 yrnepoia, KOHAEHCUPOBaHHLIX YrNEeBOAOPOAOB, CybaToB U CBA3aH-
HOI BOAbI.

2 Yactuybl No cocTaBy W BeCy CyLECTBEHHO OTIIMYAOTCA OT NPobbl YacTuL, UK Mbinu, KoTopas GepeTcst Hemo-
cpeacTBeHHO M3 HepasbaBneHHbIX OTpaboTaBLUMX ra3oB C UCMONb3oBaHUEM METOAa ropsyero dunsrpa (Hanpumep, no
ISO 9096). [loka3aHo, 4TO METOALI MUBMEPEHNS CoAepKaHnsa YacTul obnagaroT JOCTaToMHO| TOYHOCTLIO NPU CofepXaHun
cepbl B TOonnuee Ao 0,8 %.

3.2 4yacTUYHOMOTOYHLIA MeToa pa3baeneHua (partial-flow dilution method): Metoa, npu KoTopom
YyacTb noToka HepasbaBneHHbIX 0TpaboTaBLUMX ra3oB OTAENSETCA U CMELUMBAETCA C HEOOXOAMMBIM KONnYe-
CTBOM pa3baBnsioLLEero Bo3ayxa nepej nponyckaHuem yepes unstp npobooTbopa vacTuu.

2



rOCTISO 8178-1—2013

MpumevyaHne —Cm. 17.2.1, pucyHku 10—18.

3.3 nonHonoTouHbIN MeToA pasbasnenus (full-flow dilution method): MeToa, npu koTopom BeCb NOTOK
HepasbaBneHHbIX OTpaboTaBLMX ra30B CMELLMBAETCA C HEOBXOAUMBIM KONIMYECTBOM pa3baBnsaoLLEro BO3-
ayxa nepeg oT60pomM yactu pasbaBneHHbIX 0TpaboTaBLUMX rA30B ANsl aHANU3a.

MpumMeyaHune — Bo MHOMMX NONHOMNOTOYHLIX CUCTEMax padbaBneHus sta oTobpaHHas YacTb yxe pasbaBneH-
HbIX 0TpaboTaBLUNX ra3oB NoaBeprasTca BTOPMHHOMY pasbaBneHuto, 4Tobbl 06ecneunTb HyXKHOE 3Ha4YEHUe TeMNEPaTyphbI
Ha uneTpe Yactuy (cm. 17.2.2, pucyHok 19).

3.4 usokuHeruyeckun npo6ooro6op (isokinetic sampling): Mpouecc noaaepxaHust pacxoaa ra3oBow
nNpoObl Takum, YToObl CPeaHAn CKOPOCTb rasa B Aartunke Obina paBHa CpefiHeil CKOPOCTU OCHOBHOIO MOTOKA
oTpaboTaBLUMX ra30B.

3.5 HensokuHeTH4eckMin Nnpo6ooToop (non-isokinetic sampling): Mpouecc noaaep>xaHusa pacxoaa ra-
30801 NPoObI, HE3aBUCUMBIM OT CKOPOCTU NOTOKA OTpabOTaBLUMX ra30B.

3.6 metoa Heckonbkux punbrpoB (multiple-fiter method): MeToa ucnonb3oBaHusi ogHOro chuneTpa
UNKU 0QHON Napbl GUNLTPOB ANS KAXA0r0 U3 PEXXUMOB UCNLITATENBHOIO LMKNA.

MpumMeyaHue —Becosble KOAPPULUESHTHI MO OTASNBHBIM PEXUMAM YYUTBIBAIOTCA NOCNE B3ATUA I'Ip06 Ha 3Ta-
ne OUeHKN AaHHbIX, NONYYEHHbIX B X04€ UCNLITAHUA.

3.7 meTop oaHoro puneitpa (single-filter method): Metoa ncnonbsosaHna ogHoro comneTpa unu 0aHOM
napbl hunbTPOB ANA BCEX PEXUMOB UCNLITATENBHOTO LMKNA.

MpuMeyaHue— Becoble KOAHPULNEHTHI MO OTAENBHEIM PeXUMaM YYUTLIBAKOTCSA Ha aTane oTéopa npo6 no-
CPEACTBOM PerynupoBaHWs pacxofa rasosoi npobbl U (Mnun) anutensHocTn Npo6ooTopa. Mpu UCNONb3oBaHUW 3TOTO
MeToAa oco6oe BHUMaHWe creayeT yaensTb ANUTENLHOCTU NPpo6ooTEopa 1 BeNUYUHE pacxoaa.

3.8 yoenbHble 3HaYeHUA BbIOPOCOB (specific emissions): Maccosbie 3Ha4eHUA BbIGPOCOB, BbipaXKeH-
Hbl€ B rpaMMaXx Ha KurnoBartT-4ac.

MpuMedaHue — [nNs MHOMMX TUMOB ABUratenen, Ha KOTOpbIe PacnpoCTPaHAETCA HACTOALMIA CTaHAapT, Ha
sTanax NpoW3BOACTBA M cepTUbUuKaLmn MHopMaLs o BCNOMoraTenbHbIX YCTPOWCTBax, KOTopbiMU agBuratens byaet o6o-
PYLOBaH B 3KCMnyaTaluu, oTCyTCTBYET.

Mpw OTCYTCTBMM BOSMOXHOCTU MPOBECTU UCMbITAHUS ABUraTENS B YCIOBUAX, OroBOpeHHbIX B 1ISO 14396 (Hanpumep,
Korga gBuraTerb ¥ TPaHCMUCCUS BbINOMHEHLI B BUAE eMHOro arperaTa), OH MOXeT ObiTb UCMbITaH TOMBKO C APYruMU BCMO-
MoraTenbHbIMU yCTpoUCTBaMK. B 3TOM cnyvae HarpyxatoLLee yCTPOMCTBO AOMKHO BbITh OTPErynupoBaHo B COOTBETCTBUN
¢ 5.3 n 12.5. MNoTepu Bo BCroMoraTenbHbIX YCTPOUCTBaX He 4OSKHbI NpeBbiaThe 5 % oT MakcuManeHoi HabniogaemMoit
MoLLHocTU. Ecnn noTepn Bo BCnomoraTesbHbIX YCTPOWCTBaX NPEeBLILLAOT yKazaHHY BENUYUHY, BO3SMOXHOCTb NpoBefe-
HWS TaKMX UCTIbITaHUIA MOANEXUT COITacoBaHWUI0 MEXAY 3alHTEPECOBaHHLIMIU CTOPOHaMM.

3.9 Topmo3sHaa mowHocTb (brake power): MOLWHOCTb, 3amMepeHHas Ha KONIEHYaTOM Bany Unn ero 9KBu-
Bar€HTHOM BbIX0A€e NpuW YCIOBUU, YTO OT ABUraTensi NpUBOASATCS TOMbKO LUTATHbIE BCMOMOraTesibHble YCTPOn-
CTBa, HeobXoAMMbIE ANAa ero paboTbl Ha CTeHAE.

MpumedvaHune —Cm. 531 ISO 14396.

3.10 BcnomorartenbHble ycTponcTBa (auxiliaries): O6opygoBaHuMe M yCTPONCTBA, NEPEUUCNEHHbIE B
ISO 14396.

4 O603HaYeHUs1 N COKpaLLEeHUs

4.1 O6wume 0603HaYEHUA

AlF g — CTEXNOMETPUYECKOE COOTHOLLIEHNE BO3AYX—TOMNIMBO, OTHOCUTENbHAA €ANHULIA;

Ap— nornepeyHoe ceveHne U30KUHETUYECKOro NpoBoOTEOpHMUKA, M2;

A,— aToMHas macca, T;

A, — nonepe4yHoe cedeHmne BbIMyCKHON TPYObl, M2;

C,— KOHLEHTpauma ¢ nonpaskoi Ha cpoH, ppm % (V/V),

C4— KOHLeHTpauua B pasbasnsioemM sosayxe, ppm % (V/V);

Cy — KOHLIEHTPaLMA KOMMNOHEHTa B 0TpaboTaBLuMX rasax (KOMMNOHEHT 0603Ha4Y€eH NOACTPOYHBLIM MHAEK-
com), ppm % (V/V);

D — koachduumeHT pasbaBneHusi, OTHOCUMTENbHAS €auHULa;

Eco,— nonpaeka Ha snusiune CO, ans aHanusaropa NO,, %;
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Eg — 3(ptheKTUBHOCTL M0 3TaHy, %,;

Ep,0— nonpaeka Ha BiusiHne BoAbl AN aHanusatopa NO,, %

Ejy— 9 eKTUBHOCTL N0 METaHY, %;

Epo, — 3 heKTUBHOCTL kaTanuTu4eckoro Heiitpannsaropa NO,, %;

€p7 — YOEenbHbIA BbIGPOC YacTu, r/(kBt-v);

€, — yAernbHblii BbIBPOC ra3o06pasHbIX NPOAYKTOB (KOMMOHEHT 0B03HA4YeH MOACTPOYHBIM UHAEKCOM),
r/(kBT-4);

A — koachpuLmeHT n3bbiTka Bo3ayxa ([kr cyxoro Bosayxal/([kr Tonnueal-[A/Fgl)), oTHOCUTENbHAA EANHML,

ARef — KOBMMULIMEHT N3OLITKA BO3AYXa NPU CTAHAAPTHBLIX YCNOBMUSAX, OTHOCUTENbHAS eauHNLa;

f, — atMocdepHblii pakTop, OTHOCUTENbHAA EANHUL,

f,— yrnepoaHblii pakTop, OTHOCUTENbHAA EANHUL;

ftq — KOS(pULIMEHT pacyeTa pacxoa 0TpaboTaBLINX ra30B N0 CyXOMy rasy (3aBUCUT OT BUAA TOMNUBA),
OTHOCUTENbHAasA eaMHULA;

fin, — KOSPULMEHT NepecyeTa pacxoaa oTpaboTaBLUMX ra30B C CYXOro Ha BIIaXXHOE COCTOsIHME (3aBUCHT
OT BMAA TOMNNMBA), OTHOCUTENbHAaA eanHuLa;

fiy — KOAPDNLMEHT ANs pacyeTa pacxoga oTpaboTaBLLUMX ra30B N0 BNAXHOMY rasy (3aBUCUT OT BUAA
TOMMMBA), OTHOCUTENbHAA e4NHULA;

H, — aBconioTHasn BNaXXHOCTb BO3AYXa Ha ByCKe(r BOAbI/KI CyX0ro Bo3ayxa), r/kr;

Hy — abcontoTHas BNaxHOCTb pa3baBnaioLIero Bo3ayxa (I BOAbI/KI Cyxoro Bo3ayxa), r/kr,

i — HWKHWI MHAEKC, 0603Ha4aOLMIA PEXUM, OTHOCUTENBHAA eAUHULIA;

K¢ — TONNMUBHBLIN KOIPMULIMEHT pacyeTa METoA0M yrnepoaHoro 6anaHca (3aBucuT OT BUAA TONNMBA),
OTHOCUTENbHAasA €4UMHULA;

Kpg — TONMMBHBIA KOIPDULMEHT NONPABKM HA BNaXHOCTb NP pacyeTax Bbiopocos NO, B Au3ensix, oT-
HOCUTENbHas eauHULA;

khp — TONNUBHbIA KOIPULMEHT NONPaBKN HA BNAXHOCTbL NpK pacyetax BbiGpocos NO, B GEH3MHOBbIX
JABuraTensix, OTHOCUTENbHAas eAUHNLA;

kp — KO3(PPULIMEHT NOMPAaBKM Ha BNAXHOCTL NPU pacyeTax BoIOPOCOB 4acTUL, OTHOCUTENbHAA €AUHULA;

Kya — KO(DMMULMEHT MONPaBKKU NPU NepecyeTe C Cyxoro Ha BNaxHoe COCTOsHWE ANA BO3AyXa Ha Bnycke,
OTHOCUTENbHAsS €AUHULA;

Kyq — KO3(PULIMEHT NonpaBku Npu NEpecyeTe ¢ Cyxoro Ha BAAXHOE COCTOAHWE Ans pasbaBnsiowero
BO34yXxa, OTHOCUTENbHAA eanHnua,

Kye — KO3(ULMEHT NonpaBku Npu NepecyeTe ¢ Cyxoro Ha BNaXHoe COCTosHME ANnA pa3baBneHHbIX oT-
pa6OTaBLUI/IX ra3os, OTHOCUTENbHAA equHULA,

Ky — KO3(DULMEHT NONPaBKM NpU NEPecUeTe C CyXOro Ha BNaxHoe COCTOsHNE Ans HepasbaBneHHbIX
oTpaboTaBLLMX ra30B, OTHOCUTENbHAA €AUHULA;

M — OTHOCUTENbHBIN KPYTALMIA MOMEHT NMpU 3aAaHHOW YacToTe BpalweHusa aosuratens, %;

M, — monekynapHasa macca, T,

my — macca npo6bl pasbasnAloLLero Bosayxa, npoweawein Yepes punsTpbl NpobooTGopa YacTuu, Kr;

m; 4 — Macca vactul B cobpaHHoi npobe pasbasnsalowero Bo3ayxa, Mr;

mf'— mMacca cobpaHHoi npobbl YacTul, Mr;

Mge, — Macca npoObbl pazbaBneHHbIX OTpaboTaBLUMX ra3os, NpoLueawen Yepes PunbTpobl YacTuu, Kr;

P, — abconoTHoe aaBneHue Ha BbiIxoae Hacoca, klMa;

P, — AlaBNeHne HaCLILLEHHOTO Napa, CoAepKaLleroca B BO3ayxe Ha snycke, kMa;

p p, — NonHoe GapomeTpudeckoe AasneHue, kra;

P4 — AaBNEHNE HACLILLEHHOTO Napa, coaepKaLleroca B pasdasnsioleM sosayxe, kMa;

P, — AaBneHne HacbILLEHHOro napa nocre Bosayxooxnaaurens, klla;

pg — aTmMocdepHoe AaBneHne AN Cyxoro cocTosHus, kMa;

P — TopmO3Hasa MoLHOCTL 6e3 koppekuuu, kBT;

P,ux — 00bABNEHHAs MOLLHOCTb, NOTpebnaemas BCEM BCMOMOraTenbHbIM 060pyA0BaHNEM, UCTIONb3Ye-
MbIM MPU UCMILITAHUAX, HO He SIBNALWMMCA obsizatenbHbiM No SO 14396, kBr;

P, — MakcumarbHas u3MepeHHas Unu oGbABNEHHAs MOLLIHOCTb iBUTaTENs NPU 3a1aHHOI YacToTe Bpa-
LLEHUST B UCTILITATENBHOM pexuMe, KBT;

Qmad — MaCCOBBbIl Pacxoj BO3Ayxa Ha BMycke N0 CyXOMy BECY, Kr/u;

G maw — MACCOBbI pacxon Bo3ayXa Ha BRycke no BMaXXHOMY BECY, Kr/u;

Qmdw — MACCOBBI pacxon pas3basnaioLLero Bosayxa no BrnaHOMY BECy, Kr/J;
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Qmedr — 9KBMBANEHTHLIA MAaCCOBbLIM pacxos pasbaBneHHbIX 0TPaboTaBLUMX rasos Mo BraXHOMY Becy,
Kr/v;

Qmew — MACCOBLII pacxon 0TpaboTaBLUMX ra3oB NO BNAXHOMY BECY, Kr/J;

Qs — MACCOBBIA PACX0A TOMNMBA Kr/Y;

Qpmdew — MACCOBBIN pacxos pasbaBneHHbIX 0TpaboTaBLIKMX ra3oB MO BNaXHOMY BECY, Kr/u;

Gmgas ~ MacCOBbIW pacxoa BbIOPOCOB AAHHOIO rasa, r;

QmpT — MAacCoBbIN pacxod 4acTuu, ri;

ry — CTeneHb pasbaBneHusi, OTHOCUTENbHAA eanHNLIA;

I, — COOTHOLLEHME MOMNepPeYHbIX CEYEHNIt N30KMHETUYECKOro NPOGOOTOOPHMKA M BbINYCKHON TPYObl OT-
HOCUTENbHAasA eAnHULA;

R, — OTHOCUTENbHAA BNaXXHOCThL BO3Ayxa Ha Bnycke, %;

R4 — OTHOCUTENbHAsA BNAXHOCTL pasbasnaioLLero sosayxa, %;

I, — koadhdpuumeHT otknmka FID, oTHOcUTENbHaA eanHnLa;

Iy — KoathduumeHT otknuka FID ana metaHona, oTHoCUTENbHaA eanHULa;

I, — OTHOLLEHME BESUYNH abConTHOIO CTaTMYECKOro AaBMeHUs Ha BbIxoAe U Ha Bxoae SSV (go3ByKo-
BOro pacxogomepa BeHTypw);

ry — OTHOLLEHME BBIXO|HOTO AMameTpa SSV, d, kK BHyTpEeHHEeMY AnaMETPy BMYCKHON TPyOKKU, OTHOCUTENb-
Haa eanMHuua;

p — MNOTHOCTb, Kr/M;

S — Harpyska, 3agaBaemas Harpy><atwLumM yCTPONCTBOM, KBT;

T, — abconioTHas Temneparypa Bo3ayxa Ha Brycke, K;

T4 — abconiotHaa Temneparypa To4ku pochl, K;

T,er — CTangaptHaa abconioTHas Temnepartypa (AnA Bo3ayxa, MocTynalowero B kaMepy CcropaHus,
298 K), K;

T, — abconoTHas Temnepartypa Bo3ayxa nocre sosayxooxnaaurens, K;
Teref — CTAHAApTHas abconioTHasA Temneparypa Bo3ayxa nocne Bodayxooxnaaurens, K;
V, — MONeKkynspHblit 06bem, I,
W; — BecoBoi KOS(PMULIMEHT, OTHOCUTENBHAA eAMHULA,
W, — 90hheKTMBHbIN BECOBOW KOIMMULIMEHT, OTHOCUTENBHAA €AMHULA.

4.2 O603Ha4YeHUA cocTaBa Tonnmea

WaLF — cogepxaHue H B Tonnuee, % Macchl;
WRET - cogepxaHue C B Tonnuee, % mMacesbl;
WGaAM — cogepkaHue S B Tonnuee, % Macchl;
WpEL - cogepxaHue N B Tonnuee, % Macchl;
Weps - cogepxanue O B Tonnuee, % Macchbl;

o - MonsapHas koHueHTpauus (H/C);
B — MonsapHasa KoHueHTpauus (C/C);
v — MOMnSpHasg KoHueHTpauus (S/C);
8 - monsapHasa koHueHTpauus (N/C);
€ — MonsipHas koHueHTpauus (O/C);
0

puMedaHue — O npeobpazoBaHU MaccocofepxaHns B MOMAPHYIO KOHLEHTpaLmio 1 o6paTHo — cM. dop-
Mynbl (A.3) — (A.12) B NpunoxeHumn A.

4.3 O603HaYeHUA N COKpalleHUA ANA XMMUYECKUX BellecTB

ACN — aueToHUTpUM;

C1 — 9KBMBArEHT yrnesoaopoaa B NnpuBeAeHumn K yrnepoay 1;
CH, — METaH;

C,Hg — 9TaH;

CsHg - nponas;

CH3OH — METaHOmM;

CcO — oKcug yrnepoaa;



roCTISO 8178-1—2013

CO, — ANOKCuA yrnepoaa;

DNPH = OAUHUTPODEHUNTNAPA3KH;
DOP - avoktundpranar;

HC — YIMeBOAOPOAbI;

HCHO - chopmansgerung;

H,O - BOAQ;

NH3 - aMmMuaK;

NMHC — HEMETaHOBbLIE YINEBOAOPOAbI;
NO — OKCUA a30Ta;

NO, — AMoKcua asoTa;

NO, — OKCUAbl A30Ta;

N,O — AVUHUTPOOKCUA;

O2 - Kucnopoga;

RME — METUNOBbLIN 3hUp pancoBoro macna;
SO, — ANOKCUA Cepbl;

SO3 — TPUOKCUA Cepbil;

4.4 CokpaiweHus

CFV — pacxogomep BeHTYpu C KPUTUYECKUM UCTEYEHUEM;

CLD — XEMUMIOMUHECLIEHTHbIWN JETEKTOP;

CVsS — cuctema otbopa nNpob NOCTOAHHOIO 06bLEMA;

ECS — 3NEKTPOXUMUYECKUIA AaTuNK;

FID — MNa3mMeHHO-UMOHM3ALUMOHHbIN OETEKTOP;

FTIR — UHbpakpacHbIi cnekTpoaHanuaaTop ¢ npeobpaszoBaHuemM dypbe;
GC — rasoBbli xpomarorpad;

HCLD — XEMUMIOMUHECLIEHTHbIW AETEKTOP C NOAOrPEBOM,;

HFID — NNa3MeHHO-UOHN3AUNOHHbIW AETEKTOP C NO4OTPEBOM;

HPLC — XMAKOCTHbIN XpoMaTorpad BbICOKOro AaBMEHUS;

NDIR — HEeAUCNEPCUOHHbIN MH(PPaKpPaCHbIN CNEKTpoaHanm3aTop;
NDUVR — aHanusaTop HegMCNEePCHOro ynbTpadMONeTOBOro PE30HAHCA;
NMC — OTAENUTENb HEMETAHOBLIX (Ppakuui;

PDP — 0ObeMHbIN HacoC;

PMD — napamarHuTHbIN AETEKTOP;

PT —YacTuubl;

SsvV — pacxogomMep BeHTypu ¢ 40O3BYKOBLIM UCTEYEHUEM;

uvD — yneTpadrMoneToBLIN AETEKTOP;

ZRDO — AaT4ynK Ha OCHOBE ABYOKMNCU LIMPKOHUS;

5 YcnoBus npoBeaeHUA UCMNbITAaHUNA

5.1 YcnoBua ncnbiTaHun ABuraTenen
5.1.1 NapameTpbl aTMOC(PEPHbIX YCITOBUM NPU UCTNIbITAHUAX

Mpy UCNBITAHUAX AOIMKHLI U3MEPATLCA abCONIOTHAA TeMNepaTypa BO3ayxa Ha Bnycke asuratens T, B
rpagycax KenbeuHa 1 atMocepHOe AaBneHUe AN CyXOro COCTOsHNA Py B KIa; atmocdepHblin chakTop £,
JOMKEeH BblYMCNATHCA Creayowmm obpasom:

a) Ana asuratenen ¢ BOCNIaMeHEHUEM OT CxXaTua

- ans apurartenen 6e3 HagayBa U ¢ MEXaHUYECKUM HAAAyBOM

99) (T, \*"
fa:(g)(zgs) ’ @
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- ANs ABUratenen ¢ TypGoHa/1yBOM C OXNAXIEHUEM UMK Be3 OXNaXKAEHNA Ha1yBOYHOIO BO3AyXa

99\ (T, \°
f=|—| - ; @
Ps 298
b) ana asurareneli ¢ UICKPOBLIM 3aXXMraHMeMm
99\ (T, \*¢
=l |oes] - ©)
Ps 298

MpumeyvyaHnue —Dopmynsl (1), (2), (3) coorBeTCTBYIOT 3KONOrMyeckuM Hopmatueam ESK, ESC n EPA, Ho oT-
nuyatotes oT opmyn ISO ans KoppekuUm MOLLHOCTU.

5.1.2 Kputepui npuemneMocTu UCNbITaHUIA

YTOGkI UCMLITAHUA UMENM IOPUAUYECKYIO CUITy, He0BX0AMMO, YTODLI NapameTp f, YA0BNETBOPAS YCNOBUIO:
093=f=1,07. 4

Mpu nposeaeHMn UcnbITaHWi napameTp £, A0MKeH HaxoauTbCA B AnanasoHe ot 0,96 ao 1,06.

5.2 iBuratenu ¢ oxnaxaeHueMm HaaayBOYHOro BO3ayXxa

Temnepartypa HaaAyBOYHOTO BO34yXa NPW UCTILITAHUAX AOMKHA (PMKCUPOBATLCH U MPU YaCcTOTE Bpalle-
HUS, COOTBETCTBYIOLLEN OOBLABMEHHON MOLUHOCTM U MOMHOW HAarpy3ke, AOIkHA OblTh paBHA MaKCUMAarbHOW
TeMneparype HaaayBOYHOIO BO3yxa, 0ObSBNEHHON NPOM3BOAUTENEM, C TOUHOCTLIO A0 + 5 K. Temneparypa
oxraxkgatoLlen cpeabl B OXnaautene HagyBouyHOTO BO3ayxa AomkHa ObiTh He 6onee 293 K (20 °C).

Ecnu B kauecTBe UCTOYHMKA BO3AyXa AN ABUraTens UCnonb3yeTcs TEXHONOornyeckas cucrema creHja
UMW BHELUHWIA HarHeTartenb, TO NPU 4acToTe BpaLLEHUsi, COOTBETCTBYIOLIEH OObABNEHHOW MOLLHOCTM U NOr-
HOW Harpyske, TeMneparypa Bo3yxa Ha BNycke A0IkHa ObiTb paBHa 0O6BbABNEHHON NPOM3BOAUTENEM MAKCU-
ManbHOW TeMNepaType HaaayBOYHOro BO3gyxa C TOMHOCTLIO A0 + 5 K. Mpu aToM Temnepartypa u pacxoj 0x-
naxgaroLen cpefbl B oxnagutene HaaayBO4YHOro BO3ayxa He AOMMKHbI MEHSITLCA HA NPOTSXEHUU BCEro LMkna
ncnbiTaHui. NMponsBoAUTENbHOCTL OXNaAUTENA HAaAAyBOYHOIO BO3AyXa AODKHA BbIOUPATLCS B COOTBETCTBUM
C OBLLENPUHATON MHKEHEPHOW MPAaKTUKOM U COOTBETCTBOBATb TPEBOBAHUSIM TUNMUYHBLIX NPOMBILUNEHHBIX U
TPaHCMOPTHbLIX NPUMEHEHUIA.

5.3 MowHoOCTbL

M3amepeHus BpeaHbiX BbIGPOCOB JOSMKHBI NPOU3BOAUTLCA Npu paboTe ABUratens nogj Harpy3kom, COOT-
BETCTBYHOLLEN TOPMO3HON MOLUHOCTK 6e3 yyeTa kakux-nubo nonpaBok, onpeaeneHHbix no UCO 14396. Mpu
3TOM ABMratenb A0SHkeH ObiTb 060pYA0BaH TONbKO TEMM BCMIOMOTaTerNbHbLIMU YCTPOMCTBAMM, KOTOpble HEOO-
X0AUMbI ANs ero paboTbl (Hanpumep, BEHTUNATOP UNK BOASIHOW HAcoc). Ecnu ycTraHoBKa BCNOMOraTernbHbIX
YCTPONCTB HA UCMBLITATENbLHLIA CTEHA HEBO3MOXHA UMK 3aTPYAHEHA, CneayeT onpeaennTb MOLLHOCTb, 3arpa-
YKBaAEMyIo Ha UX NPUBOA, U BbIYECTb €€ U3 U3MEPEHHOW MOLLHOCTU ABUraTens.

Ecnu geuratenes MMeeT kakue-nubo BcrnomoraTenbHble YCTPOMCTBA, KOTOPble HE0BX0AMMbI TONbKO AJis
paGoTbl NPUBOAUMOro 060pyAOBaHUSA, TaKue YCTPOWCTBA NEpPes UCTILITAHMSIMU JOIDKHbI ObITb CHATLI. MpumMe-
pamu NogobHbIX YCTPONCTB SABNSIOTCS:

BO3AYLUHbI KOMIPECCOP ANS TOPMO3HOW CUCTEMBI,
- HacoC rMapoyCUnUTENS pyns,

KOMMNPECCOop KOHAMLMOHEPA,

HacoCbl rMAPOYCUNUTENEN.

MoapobHee 06 3toM cm. 3.9 n ISO 14396.

Ecnu BcnomorartensHble YCTPOCTBA He Obinu CHATLI, AOIMKHA ObITh ONpeaeneHa MOLHOCTL, NoTpebtns-
emas UMK NpU 4YacToTe BpaLleHUs, COOTBETCTBYIOLLIEH YCIMOBUSIM UCTILITAHUM, YTOObI paccyuTaTb Harpysky,
3ajaBaeMylo HarpyxaioLmM yCTPpONCTBOM B COOTBETCTBMM C 12.5, 32 UCKNIOYEHMEM CrydaeB, Koraa Takue
YCTPOWCTBA ABMNAIOTCA HEOTHLEMIEMON YaCTbio ABUratens (Hanpumep, BEHTUNATOP ABUratens ¢ BO3AYLUHbIM
OXNaXKaeHUeM).
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5.4 CneuunanbHble YCIIOBUSA UCNbITAHUNA
5.4.1 BnyckHaa cuctema gsuratens

[na nogayumn Bo3gyxa MOXET MCMONb30BaTLCA LUTATHLIVM BO3AYLUHLIN pECUBEp ABUraTens uiu BnyckHas
cucTeMa UCMbITAaTENbHOIO CTEHAA NPW YCMOBUK, YTO MOTEPA AABMNEHUA HA BXOAE Nepes BO3AyX004UCTuTENem
npu 4acToTe BpalleHWUsi, COOTBETCTBYIOLLEN 0ObABNEHHOW (HOMMHANbHOW) MOLLHOCTM U MOMHON Harpyske,
paBHa MakCumManbHOMY 3HA4YE€HUIO ITOrO0 NnapameTpa, onpegeneHHomMmy n3rotoputenemMm asurarensa, ¢ ToO4HO-
cTbto £ 300 Ma.

Ecnu gBuratenb uMeeT BCTPOEHHYKO CUCTEMY MOgayn BO3Ayxa, 3Ta CUCTEMAa AOSHKHA MCNONbL30BaTbCA
npu UCNbITAHUAX.

MpumMmevyaHune — HeobxoaumMble 3HaYEHUS TMAPABIMYECKOTO COMPOTUBNEHNUSA AOMKHbI yCTaHABNMUBATLCA NpU
06bABNEHHOW (HOMUHAMBHOR) YacToTe BpaLLeHWs U NOSTHOW Harpyske.

5.4.2 BbinyCckHasa cuctema gsurarens

Ona Bbinycka MOXET WCNOMb30BATbCA LUTATHbIW BbIMYCKHOW KONNEKTOP ABWUraTens unu COOTBETCTBY-
IoLas CUCTEMA UCNBITATENbHOrO CTEHAA MPU YCMOBUM, YTO MPU OOBLABMEHHbIX (HOMUHASBHbIX) 3HAYEHUAX
YacTOThbl BPALLEHUs 1 Harpysku OHa co3fjaeT NpoTUBOAABIIEHME, PABHOE MAaKCMMAaSlbHOMY 3HA4E€HUKO 3TOro
napameTpa, onpeaeneHHoOMy U3roToBuTeNeM ABUraTens, ¢ ToMHOCTbIO £ 650 Ma. BeinyckHasa cucrema gomkHa
YAOBMNETBOPATL TPeOOBaHMAM, YCTAHOBIEHHbIM AN Npo6ooTbopa oTpaboTaBLUMX ra30B U3 BbIMYCKHOWM TPYObI
cornacHo 7.5.5,17.2.1 (EP) n 17.2.2 (EP).

Ecnu gBuratenb UMEET BCTPOEHHYIO BbIMYCKHYIO CUCTEMY, 9Ta CUCTEMA JOIDKHA UCMNOMb30BaThCsA Npu
UCMbITAHUAX.

Ecnu asuratens 060pyaoBaH yCTPOMCTBOM OYMCTKM OTpabOoTaBLUMX ra3os, AUAMETP BbiMYCKHOW TPYObl
He JOSMKEH M3MEHATBLCA Ha yyacTke, NpefLlecTBYIOLLEM PacLUMPEHUIO BbIMYCKHOTO TpakTa, rae YCTaHOBNEHO
YCTPOWCTBO OYMCTKM OTPaAOOTAaBLUMX Fa30B, MPUYEM ANMHA 3TOTO y4acTka AOMMKHA ObITb paBHa Kak MUHUMYM
YeTbipeM AuameTpamM BbIMyCKHON TpyObl. PaccTosHue oT chnaHua BbiMyCKHOrO TpybonpoBoaa Unu BbIXO4HO-
ro ceyeHuss TypbokoMnpeccopa 40 YCTPOWCTBA OYMCTKM OTpaboTaBLUMX FA30B JOMKHO ObITb TakuM e, Kak
npu ycTaHOBKe ABUrartens Ha 00bekTe, UNu COOTBETCTBOBATL yKa3aHUAM u3rotosutens asuratens. Mpotueo-
JaBrneHWe Ha BbIMYCKe UMW rMapaBnnyeckoe COMPOTMBIIEHWE BbIMYCKHON CUCTEMbl AOMKHO OTBEYaTb yno-
MSHYTbIM BblLle Kputepuam. JormkHa ObiTb 06ecneyeHa BO3MOXHOCTb PErynmpoBaHus aTUX napaMeTpoB C
nomMoLbio agpoccens. MNMpu MMUTALMOHHBIX UCTLITAHMAX U MPU CHATUKM XapaKTepUCTUK ABUraTens eMKoCTb,
coaepxallas yCTPOMCTBO OYUCTKM OTpaboTaBLUMX ra3oB, MOXET CHUMATbCA U 3aMEHATbLCS 3KBUBANEHTHOW
€MKOCTbIO, BKIHOYaOLENn KOHCTPYKLIMIO CO BCTPOEHHbIM HEAKTUBHbIM KaTanm3aTtopoM.

MpumMmevyaHune — HeobxoanMble 3HAYEHUS MMAPABANYECKOTO CONPOTUBNEHUA AOMKHLI YyCTaHaBNMUBaTLCA Npu
06bABNEHHON (HOMUHANBHON) YacToTe BpalleHUS U NOMHON Harpyske.

5.4.3 Cuctema oxnaxaeHuvsa

Cucrtema oxna)geHust ABuratens fomkHa obecneymsars noaaepxaHume HopManbsHbIX pabodunx Temne-
paTyp, onpeaeneHHbIX U3roTOBUTENEM ABUraTens.

5.4.4 Cma304yHOe macno

XapakTepuCTMK1 CMa30dHOro Macna, UCMomMb3yemMoro NP1 UCTLITAHNAX, A0MKHbI BbiTh 3aUKCUPOBAHbI
1 NPUMOXEHBI K NPOTOKOMNY UCMbITAHUNA.

5.4.5 Perynupyemeblie kap6ropaTtopsbl

VcnblTaHus aBuratenen, MMeLoLWMUX KapbopaTopbl ¢ perynupyemMbiMu OrpaHUYUTENSIMU MaKCMMAarbHOTO
Y MUHUMANbHOTO MONOXEHWIA, OMKHbLI MPOBOAMTLCS NPU 060MX NONOXEHUSAX kapblopaTopa.

5.4.6 CanyH

Ecnu npu namepeHun obLuero KonmyecTea BbIOPOCOB ABUraTensi ¢ OTKPbITbIM KapTepoM HeoBxoaumo
YUYUTbIBATb KapTepHble rasbl, TO 9TW rasbl AOMKHbI OTBOAWUTHLCA B BLIMYCKHYID CUCTEMY Ha y4yacTke Mexay
BbIXOAHbIM CE€YEHMEeM YCTPOMCTBA OYUCTKM OTpaboTaBLUMX rasos (Npu ero HanuyuumM) U To4Kon otbopa npoo.
PaccTosHue oT MecTa BBOAA KapTepHbIX ra3oB B BbIMYCKHOW TPAKT A0 TOYKM O0TOOpa npod AOMKHO ObITb A40-
CTaTOYHbIM A8 NOMHOMo NepeMeLIMBaHNS KapTepHbIX ra3oB ¢ 0TpaboTaBLUMMK rasamu.
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6 TonnuBO ANS UCNbITaHUN

XapakTepucTuk1 TONnMBa OKasblBalOT BAIMSIHUE HA COCTaB BPEAHbIX BbIOpocoB asuratens. Mosromy
XapakTepPUCTUKK TONMNKMBA, UCMOMNb3YEMOr0 NPU UCTLITAHUAX, A0MMKHbI (PUKCUPOBATLCA U MPUNAaraTbCa K NpoTo-
KOmny ucnbiTaHuii. Mpu ncnonb3oBaHum TONNuB, nepedncneHHbix B ISO 8178-5 B kauecTBe 3TaNOHHbIX, AOMK-
Hbl BbITb YKa3aHbl 0603Ha4YeHne TONNUBA U €ro NapameTpbl; B OCTalbHbIX CNyYasixX 40MmMKHbI (PUKCUPOBATLCA
XapaKTepPUCTUKM TOMMMUBA, KOTOPbLIE YKa3aHbl B COOTBETCTBYIOLLMX NEPEYHAX, MPMBOANMBIX B ISO 8178-5.

Temnepartypa Tonnuea AOJHKHA COOTBETCTBOBATL PEKOMEHAALMUAM U3roToBMTENS. Temneparypa Tonnu-
Ba AOMKHA U3MEPATLCA Ha BXOAEe TOMMMBHOMO HAcoCa BbICOKOrO AABMEHWUS AU B APYrOM MECTE, YKa3aHHOM
U3roTOBUTENEM; pe3ynbraTbl U3MEPEHUSA AOMMKHbI (PUKCUpOBAaTLCS.

BbiGop TONNMBA 3aBUCKUT OT LIENW AAHHLIX UCTIbITAHUIA. ECnu 3aMHTepecoBaHHbIE CTOPOHbI HE AOFOBOPU-
nmcb 06 MHOM, BbIOOP TONNUBA ANS UCNLITAHUIA JOIMKEH NPOU3BOAUTLCA B COOTBETCTBUM C JaHHLIMU TabnuLbl
1. B cnyyae OTCYTCTBMSA HY>KHOrO STarOHHOTO TOMMMBA JOMNYCKAeTCs MCMNONbL30BaHWE APYroro Tonnusea, no
CBOUM CBOMCTBAM AOCTATOMHO BAIM3KOro K 9TanoHHOMY. XapakTepucTUKu TONAMBA A0MMKHbI ObiTb 00LABMEHbI.

Tabnuya 1 - Beibop Tonnmea

Llenb ncnbitaHui 3auHTepecoBaHHble CTOPOHbI Bbibop Tonnuea
TunoBble UcnbITaHnA (cepTudmkauus) | OpraH cepTUdUKaLuu. OTanoHHoe TOMNUBO, €cnu TaKoBoe
M3rotoBuTENb MM NOCTaBLUUK onpefeneHo; NpPOMbIWIEHHOE TOMMU-
BO, €CIN 3TanoOHHOE TONSIMBO He onpe-
AeneHo
MpueMo-caaToYHbIe UCTbITaHUSA MsrotoBuTenb Unu nocTasLmK lMpoMblwneHHoe ToONNUMBO, onpege-
3aKa3yuK Urm UHCNEKTOP NEeHHoe U3rotoBuTenem’
MccnepopaHue/MogepHusauus OpHa unu 6onee us nepevncneHHbIX | B 3aBUCUMOCTH OT Lenei uenbiTaHui
opraHu3aLuii:
- U3roTOBUTENb,
- UccnefoBaTenbckasn opraHu3auus,
- MOCTaBLYMK TONSMB N Macen
" 3aKasuMKN U MHCMEKTOPbI AOMKHLI UMETb B BAAY, YTO 3HAYEHUS BPeAHbLIX BbIBPOCOB, NONyYeHHbIE NP1 UCMONb-
30BaHWM MPOMBILLIIEHHBIX TOMSIMB, HeobasaTenbHO ByAyT yKnaabiBaTbCs B AOMYyCTUMbIE NMpefenbl, npegnonaratome
1cnonb3oBaHne STanoHHOro TonNMBea.

7 UameputenbHoe o60pyaoBaHue U U3MepsieMbie napameTpbl

7.1 O6wme nonoxeHua

N3mepeHune BbIOPOCOB ra3aoobpasHbiX U TBEpAbIX KOMIMOHEHTOB BbiMycka ABUratens 40MMKHO Npou3Bo-
ONTbCA COrnacHoO MeToaam, onMcaHHbIM B pasgenax 16 u 17. B ykasaHHbIX pasaenax npuBoaATCA ONUCAHUSA
pekoMeHayeMbIX CUCTEM aHanu3a razoobpasHbix BbIOpOCOB (pasaen 16), a Takke pekoMeHAYEMbIX CUCTEM
pasbaeneHus u npoboorbopa yacrtuy (pasgen 17).

Jonyckaetcs Takxke NpMMEHEeHUe Apyrux CUCTEM U aHanMU3aTtopoB, €Cnu OHM oBecneunBaloT SKBUBA-
NEHTHbIE pesynbTaThl. OKBMBANEHTHOCTb CUCTEMBI IOIDKHA NOATBEPXKAATLCA aHANM30M KOppPensauun kak Mu-
HUMYM NO CEMU TOYKaM MEXIY paccMaTpUBaEMOn CUCTEMON U OAHOW U3 AONYCTUMBIX CUCTEM, ONPEAENEHHbIX
B HacTosLleM cTaHgapte. TeEpMUH «pe3ynbratbly B JAaHHOM CAy4ae OTHOCUTCA K CpeaHeB3BELUEHHOMY (No
onpeaeneHHOMY LMKIY) 3Ha4YEHUIO BPeAHbIX BbIOPOCOB. TeCTbl HA KOPPENALUMIO AOMKHbI NPOBOAUTLCS B OA-
HOW 1 TON e nabopaTtopum, Ha O4HOM M TOM XK€ UCTILITATENbHOM CTEHAE U HA OAHOM U TOM e aBurartene. Bce
TECTbl AOMKHbI NPOBOAUTLCA OAHOBPEMEHHO. Mpu 3TOM AO0MKEH UCNONL30BaTLCA Haubonee noaxoasLMin
ucnblTaTenNbHbIM LUMKN, onpegensemblii no ISO 8178-4, unu ucnbitatenbHblit uukn C1 no 1ISO 8178-4. 3kBu-
BaNeHTHOCTb CPaBHMBAEMbIX CUCTEM AOMKHA ONPeAenATLCA HA OCHOBAHUU CTATUCTUKKN F- U f-KpuTepueB (CM.
npunoxexue D) no ycpeaHEeHHbIM 3HAYEHMAM C UCKITIOYEHMEM 3aBEAOMbIX OLULMOOK, NONMyYEHHbIM B OHOW U
TOW e nabopatopuu u npu paboumx napameTpax ABUraTensi, onpeaeneHHbiX Boille. CUCTEMbI, UCMONb3Y-
eMble B TECTaxX Ha KOppensuuio, AOMKHbI ObiTb 3asiBNeHbl 40 Ha4Yana TEeCTOB U COrMacoBaHbl MeXy BCemu
3aMHTEPECOBaAHHBLIMM CTOPOHAMM.

Ona Toro, YToObl HOBasA cucTeMa Obina NPUHATA B KAYECTBE CTAHAAPTHOMN, €€ 9KBUBANEHTHOCTb [0Mk-
Ha BbITb NOATBEPXKAEHA pacdeTamMu NMOBTOPSEMOCTU U BOCMPOU3BOAUMOCTU, BLIMOMHEHHBIMU cornacHo ISO
5725-1 n ISO 5725-2.
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Mpu ucnbiTaHMsAX aBUraTenei Ha coaepXxaHue BpeaHbIX BELLECTB C 0TpaboTaBLUMMK ra3aMu Ha CTEHAE
C Harpy304HbIM YCTPOWCTBOM JOIDKHO UCMONb30BaTLCA 060pyaOBaHKUe, onucaHHoe Himke. OBopyaoBaHue ans
U3MEPEHUN pacxoaa, AaBNeHNsa U TeMnepaTypbl B HACTOSALEM CTaHAapTe nogpoBHO He paccMarpuBaeTcs.
34ecb NpUBOAATCA TOMbKO TpeboBaHMA K TOYHOCTU Takoro 06opyAoBaHMs, HEOOXOAUMON NPU U3MEPEHUAX
COAEPKaHUA BpeaHbIX BELLECTB C oTpaboTasummu rasamm (7.4).

7.2 Tpe6oBaHUA K Harpyxaruemy yCTPOUCTBY

Mpu ncnbITaHMAX AOMKHO UCMOMb30BATLCA HarpyatLlee yCTPOMNCTBO, XapakTePUCTUKM KOTOPOro OT-
BeYaloT TpeboBaHUAM NPOBEAEHNA UCMbITATENBHOIO LUKNa, onMcaHHoro B 1ISO 8178-4.

Mpubopbl ANs U3MepeHUid KpYTSLLEr0O MOMEHTa U YaCTOTbl BpalLeHUs AOMKHbI 0b6ecneunTs naMepeHue
MOLLHOCTM Ha Bany ¢ 3aaHHON TOYHOCTLI0. MpK 3TOM MOryT NOoTpeboBaTbCs AOMNOSIHUTENbHbIE pacyeTbl. ToY-
HOCTb M3MepuTenbHOro 06opyaoBaHusl AomkHa ObiTb TakoBa, YTOObI BENMUMHBLI AOMYCTUMON MOTPELLHOCTH
U3MEpPEHUN, NpUBEAEHHbIE B 7.4, HE OblNK NPEBLILIEHBI.

7.3 Pacxog oTpaGoTtaBlumnX ra3oB

7.3.1 O6wwmMe nonoxeHus

Pacxop oTpaboTaBLumMX ra3oB AOIMKEH ONpeAensATbLCA OAHUM U3 METOAOB, NPUBEAEHHbIXB N. 7.3.2—7.3.6.
7.3.2 MeToa NnpAMOro UsMepeHusa

Mpsamoe nsmepeHne pacxoga oTpaboTaBLUMX rA30B MOXET NMPOU3BOAUTCA CNEAYIOLLMMU YCTPONCTBAMMU:

- AaTyMKK nepenaga AaBneHusa Tuna pacxogomepHoro conna (cm. 1ISO 5167);

- YNbTPa3BYKOBOW pacxogomep;

- BUXPEBOW pacxogomep.

JorxkHbl 6bITb NPUHATLI MEPBI ANA NPeoTBpaLLEHUS OLUMBOK M3MEPEHUI, CMOCOBHBIX NOBMUATL HA MO-
rPEeLHOCTb onpeaeneHus BbIGPOCOB BPEAHBIX BELLECTB. K Uncny Takux Mep, B YaCTHOCTU, OTHOCUTCS TOYHAS
yCTaHOBKa U3MEPUTENbHOIO YCTPOMCTBA B BbIMYCKHOM TpaKTe ABUraTens ¢ TwarenbHbiM COOniogeHnemM peko-
MeHAAUNN 3roToBUTENS U B COOTBETCTBUN C HAANEXALLEN UHXKEHEPHOW NPAKTUKON. YCTAHOBKA U3MEPUTESb-
HOro yCTPOWCTBA He A0IMPKHA OKa3blBaTb BNMAHMA HA NapameTpbl paboThl ABMraTens u nokasarenu Bbiopocos.

TOYHOCTb PacxogoOMETPOB AOMKHA COOTBETCTBOBATL TPEOOBAHMAM, NPUBEAEHHbIM B 7.4.

7.3.3 MeToa naMepeHua pacxoaoB Bo3agyxa v Tonnuea

B xoae ncnbiTaHuin n3aMepsaioTca pacxoabl Bosayxa U Tonnmea. Mpu 3ToM AOMKHbI UCMOMNb30BaTLCA pac-
X0A0MEpPbI BO34yXa W TOMMMBA, TOYHOCTb KOTOPbIX AOM¥HA COOTBETCTBOBaTbL TPeOOBaHUAM, NPUBEAEHHBIM B
7.4. Pacxop oTpaboTaBLUMX ra3oB pacCYUTbIBAETCS NO hopmyne

Amew = Imaw t Gme )
7.3.4 MeToa naMepeHUA pacxoga TONJSIMBA U yITiepoaHoro 6anaHca

STOT MEeToA CBOAMUTCA K pacyeTy pacxoga orpaboTaBLuMxX ra3oB Mo W3BECTHLIM 3HAYEHUSM pacxona
TOMMMBA, €ro COCTaBa U KOHLUEHTpaUuaM yrnepoaocoaepxalumx KOMNOHEHTOB B OTpaboTaBLUMX razax ¢ no-
MOLLIO MeToAa yrnepogHoro 6anaHca, BbinosiHAeMomy no copmyne (cm. A.3.2.3.1)

| WgeT -WeeT 14 1
1,4 ‘WRBET 1
f7+WALF 0,08936—1 1 293 + T4 H
C ) a
= - +wp F-0,08936-1-| 1+ +1+¢,
Ymew = Amf £ of ALF [ 1000] ©
rae fiy — B cootBeTcTBuK ¢ hopmynamu (A.20) — (A.23),
H, — Macca Bofibl B I Ha KT CyX0ro BO3/yXa;
f. — no ypasHeHuto (A.64).
c c
fs =(ccoa-¢ -0,5441+ —C0d_ “HCw 7
& =(oc0,4~C00,a0) 18522 17355 @)
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rae Ccog ~ KOHUEHTpauma cyxoro CO, B Hepa3basneHHOM oTpaboTasLueM rase, %;
Cco,ag ~ KOHLIEHTpaLKs CyXOro CO, B okpyxatoLiem sosayxe, %;
Ccog — KoHUeHTpauus cyxoro CO B HepasbasneHHOM oTpaborasLuem rase, ppm;
Crcw — KOHUeHTpauusi cyxoro HC B Hepa3baBneHHOM oTpaboTasLuem rase, ppm.

MpumedyaHue —[onyckaeTcs Takxke MCNoNb3oBaHUe MeTofa kucrnopogHoro 6anatca (cM. A.3.3).
7.3.5 MeTo nsamepeHns ¢ NOMOLbLIO MHAUKATOPHOIO rasa

[aHHbIli METOA COCTOUT B M3MEPEHUN KOHLEHTPaLMM UHAMKATOPHOro rasa B oTpaboTasLumx rasax. Ms-
BECTHOE KONMYECTBO MHEPTHOTO rasa (HanpumMep, YNCTOro renusl) BBOAUTCA B oTpaboTaBLUMe rasbl B Ka4yecTse
MHOWKATOPHOrO rasa. OTOT ras B BbINyCKHON Tpybe cMelumBaeTcs ¢ oTpaboTaBLUMMK ra3zamu, HO He pearupyer
C HMMK. 3aTeM NPon3BOANTCH USMEPEHUE KOHLIEHTPALMU MHEPTHOTO rasa B npo6e oTpaboTaBLLMX ra3os.

Anga Toro yto6bl 06ecneynTb NONHOE NEPEMELLMBAHNE MHAMKATOPHOIO ra3a ¢ oTpaboTaBLUMMK ra3amm,
npo60ooTbop 0TPaboTaBLLKMX rA30B AOIMKEH ObITh YAANEH OT TOUKM BBOAA UHAUKATOPHOTO ra3a Ha AOCTaTOMHOE
paccTosiHue, paBHOE Kak MMHMMYM 30 guamMeTpam BbiMyCKHOM TPyObl, HO B NioGOM cnyyae He meHee 1 M. Yka-
3aHHOE PaCCTOAHUE MOXET ObITb YMEHbLUEHO, €CnK NpK 3TOM 00ecnevnBaeTcs NONHOE NepeMeLLInBaHne, Yto
AOSHKHO BbITb NOATBEMKAEHO CPABHEHMEM KOHLEHTPALMKN MHANKATOPHOTO ra3a ¢ 3TanOHHON KOHLUEHTpaumen,
U3MEPEHHON Npu nogave MHAUKATOPHOTO ra3a Ha BXOA ABMUraTens.

Pacxoa uHAMKATOPHOTO rasa AOMMKEH PerynupoBarbCsl TakuM 06pa3om, YToObl ero KOHUEHTpaLuua nocne
nepemMeLLnBaHUA Haxoaunacs B npeaenax AvanasoHa 3MepeHus rasoaHanusaropa, ¢ NoMOLLbIO KOTOPOro
OHa namepsietcs. Pacxoa oTpaboTasLumX ra3oB paccyMTLIBAeTCA No hopmyne

Omow = =t Pew ®
60 - (Crmix —Ca)

T8€ Qmew — MACCOBbIN pacxon oTpaboTaBLUMX ra3os., Kr/c;

Gt — Pacxoa MHANKaTOpPHOrO rasa, oM3/MUH;

Crnix — KOHLIEHTPALMS WHAMKATOPHOrO ra3a nocne nepemeLunBanus, ppm,

Pew — NJIOTHOCTbL MHAMKATOPHOTO rasa, Kr/m3;

C, — hOHOBAA KOHLEHTPaLIMA MHAMKATOPHOIO rasa B BO3AYLLUHOM pecuBepe, ppm.

$OHOBAsA KOHLEHTPaLUsa UHAMKATOPHOTO ra3a MOXET ObITb onpeAeneHa Kak cpeaHee 3HaYeHne pesynb-
TaTroB ABYX 3aMepOB — HENOCpeACTBEHHO nNepe Ha4anomMm UCMbITAHUA U NOCIIE UCNbITAHUA.

Koraa doHoBas koHUEHTpauusa coctaBngetr meHee 1 % KOHUEHTpauun MHANMKATOPHOro rasa nocne ne-
pemMeLuMBaHusi NpM MakCMManbHOM pacxofe oTpaboTaBLLMX FA30B, € MOXXHO npeHebpeYb.

Cuctema B LIENOM AI0MKHA OTBe4aTb TpeOOBAHMSAM TOYHOCTU U3MEPEHUS pacxoaa oTpaboTaBLLMX ra3oB
U AOIKHA ObITb OTKanMOpoBaHa B COOTBETCTBMM C TpeboBaHusimu 8.6.

7.3.6 MeToa nsmepeHus yepes pacxoz BO3yxa U COOTHOLWEHNEe «BO3AyX-TONSIUBOY.

[laHHbIA METOA COCTOUT B PaCHETE MACCOBOIO pacxoAa oTPaboTaBLUMX ra30B MO U3BECTHLIM 3HAYEHUAM
pacxofia BO3fiyxa ¥ COOTHOLLEHUS BO3AyX—ToNnuBo. MrHoBeHHOe 3HaueHne MaccoBoro pacxona orpaboras-
LUMX ra3oB paccUUTLIBAETCA Mo hopmMyne

1

qmew:qmaw'[1+m]1 ()]
roe
138.0- o &
38, ([3+4 2+y]

(10)
12,011- B +1,00794 - o + 15,9994 - ¢ + 14,0067 -5 + 32,065 -’

A/Fst:
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2.cco 107
1074 "~ 35-¢
B 1()()_M_¢HC.1041r | &, Cch _%_% '(CCOZ+Cco'10_4)
1+——%C§'1°
’ 'c
2= €0, , (1)

a & 4
4,764-(ﬂ+z-5+y).(c002 +Cco 1074 + 6 10 )

rae A/FSt — CTEXMOMETPUYECKOE COOTHOLLEHNE BO3AYX—TONNNBO, KI/Kr;
A — k03huumeHT n3bbiTka BO3ayXa;
Cco, — KOHLIEHTPALMSA CyX0ro CO,, %,;
Crc — KoHueHTpaumua HC, ppm.

MpumevaHnune —Cocras Tonnuea C HqSyNSOE npu B = 1. KTonnueam, He cogepxalluM yrrnepoaa (Takum Kak,
Hanpumep, sogopoa), opmynel (10) U (11) HE NPUMEHUMBI.

PacxoaomMep Bo3ayxa no TOYHOCTH A0MKEH oTBeYarb TpeboBaHuaM 7.4, rasoaHanusarop CO, A0mkeH
oreBeyarb TpeboBaHusaAM 7.5.4.2, a TOUHOCTb BCEW CUCTEMbI [IOMKHA OTBEYaTh TpeboBaHMAM, NpeabaBnsieMbiM
K U3mepeHuio pacxoaa otpaboTasLumx ra3os.

Ons namepeHus koadpuuneHTa n3bbiTka Bo3ayxa 4ONyCcKaeTca UCNOMNb30BaHME COOTBETCTBYIOLLEN U3-
MepuUTENLHON annaparypbl, HANPUMEP LMPKOHUEBBIX AATUYMKOB, OTBEeHaLWmx TpeboBannam 7.5.4.12,

7.3.7 O6wuit pacxon pasbaBneHHbIX OTpaboTaBlIMX ra3oB

Mpu ncnonb3oBaHUKU NOAHONOTOYHOWN CUCTEMBI pa3baBneHus ob6LWwmin pacxos pasbaBneHHbIX oTpaboTas-
LUMX ra308 (G;,gew) AOTKEH UIMEPATLCA C NOMOLLI0 PDP unn CFV (cM. 17.2.2). TOUHOCTb U3MEPEHNA AOMKHA
oTBevarb TpeboBaHusm 9.2,

7.4 TOYHOCTb U3MepPeHnna

Moeepka BCEX M3MEPUTENbHBLIX NPUOOPOB AOMKHA OblTb AOKYMEHTUPOBAHA B COOTBETCTBUMM C HaLMO-
HanbHbIMKU (MEXAYHapPOAHbLIMK) CTaHAApTaMu, U OTBeYaTb TpeboBaHUsM, npuBeAeHHbIM B Tabnuuax 2 u 3.

MpumeyaHue — TpeboaHus K kanubpoBke NpubopoB NpueefeHbl B 8.5

MoBepka 3MepUTENbHBLIX NPUOOPOB A0MKHA BLINOMHATLCA B COOTBETCTBUM C NPaBUIiaMu, yCTAHOBEH-
HbIMU HaLMOHaNbHOW Ha30pHON OpraHu3auuen, u3rotoputenem npubopa unu B COOTBETCTBUM C TpeboBa-
HusM [SO 9000. BennunHbl NOrpeLHocTen, NnpuBeaeHHble B Tabnuuyax 2 u 3, OTHOCATCA K OKOHYAaTeNbHbIM
PUKCUPOBAHHBIM JaHHBLIM M YYUTLIBAIOT NOTPELLUHOCTU CUCTEMBI COOpa AaHHbIX.

Tabnunuya 2 - MNpegenbHo AONYCTUMbIE 3HAYEHWUSI OTKIOHEHWI MokasaHui NnpubopoB AN U3MepeHUsl NapamMeTpoB
ABurarens

N3mepseMbIi NnapameTp MpegensHo JOMYCTUMOE OTKNOHEHUe

YacToTa BpalyeHus aBuraTtens t 2 % oT nokasaHus npubopa unu = 1 % 0T MaKCUMarbHOW Y4acToThl BpalleHUs
Asuratens (6onbluee U3 aTUX ABYX 3HAYEHWIA)

KpyTawmii MOMeHT t 2 % oT nokasaHus npubopa unu = 1 % OT MakCUManbHOro KpyTsLLEero MOMeHTa
gsuratens (6onbllee U3 STUX ABYX 3HAYEHUN)

Pacxop Tonnuea* * 2 % OT MakcMmasbHOro pacxoja Tonvea gBuratens

Pacxop Bo3gyxa* + 2 % oT nokasaHwsa npubopa unu + 1 % oT MakcMMarnsHoro pacxofa Bosfyxa BU-
ratens (Gonbluee U3 3TUX ABYX 3HAYEHU)

Pacxop oTpaboTaBLUMX rasos” 1 2,5 % oT nokasaHus npubopa unu = 1,5 % ot MakcumanbHoro pacxoga otpabo-
TaBLUMX ra3oB fBuratens (bonbluee U3 3TUX ABYX 3HAYEHWIA)

“ OnucaHHeIe B HacToALLEM CTaHAapTe pacHeThl BbIGPOCOB B HEKOTOPLIX CMy4asX OCHOBaHbI Ha iPYrUX PAaCYETHLIX
U (MNK) IKCNEepUMEHTanbHbIX METoAaX. Y4uThIBas orpaHndeHne obLLei 4onycTUMON NOrpeLLHOCTH NpY pacyeTax BLIGpo-
COB, AOMNYCTUMbIE 3HaYeHUs MOrPELUHOCTe HEKOTOPLIX NMEPEMEHHBIX, MCMNOMb3YeMbIX B COOTBETCTBYIOLWMUX YPaBHEHUSIX,
JOMXHbl ObITb MeHbLUe JonycTUMbIX NorpelwHocTel, npuseaeHHbIX B 1ISO 15550:2002, Tabnuua 4.
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Tabnuya 3 - MpegenbHo AONYCTUMbIE 3HAYEHWUS OTKIIOHEHUI NOoKasaHuWii Npubopos ANA U3MepeHUs Apyrux napame-
TPOB, UCNOMb3yeMbIX B pacHeTax

HaumeHoBaHue napameTpa I‘Ipe,qeano AoNyCTUMOE OTKNOHEeHWe
Temnepatypa < 600 K + 2 K abe.
Temnepatypa > 600 K + 1 % oT noka3aHua npubopa
[aeneHne otpaboTaBLlunx rasos + 0,2 klMa abc.
Pa3pexeHue Ha Bnycke + 0,05 klMa a6e.
ATmocdepHoe faBneHne + 0,1 klMa abe.
Opyrue gasneHus + 0,1 klMa abe.
OTHOCUTENBHAs BNAXKHOCTb + 3 % abc.
ABcontoTHas BNaXHOCTb + 5 % ot nokasaHua npubopa
Pacxop pasbaBnsiowlero Bosgyxa + 2 % oT nokasaHusa npubopa
Pacxop paszbaBneHHbIX oTpaboTaBLUMX ra3oB + 2 % oT nokasaHua npubopa

7.5 OnpepgeneHue rasaooopasHbIX KOMMNOHEHTOB
7.5.1 Obwue Tpe60oBaHMA K aHANMU3aTOPaM

7.5.1.1 Obwume TpeboBaHus

AHanu3atopbl AOMKHbI UMETb ANANA30H M3MEPEHUIA, AOCTATOUHbIN Ans obecnevyeHnss TOYHOCTU, HeOb-
XOAUMOW Ansi U3MEpPEHUs KOHLIEHTPaLMii KOMNOHEHTOB oTpaboTaBLumnx ra3os (cM. 7.5.1.2). HacTtpoika aHanu-
3aTOPOB AOMKHA ObITb TakoM, YTOObI U3MEPSAEMbIE 3HAYEHUS KOHLIEHTpaLMmn Haxoaunuch B npeaenax ot 15 %
40 100 % OT NONHOro AmManasoHa LKanbl u3mepeHus npubopa.

Ecnu nonHelt AnanasoH usamepeHui He npesbiwaet 155 ppm (unu ppmC) unu, ecnu CUCTEMbI CHUTbI-
BaHWA MoKa3aHui (KOMNbIOTEPbI, PErMCTPaTopbl) 00ecneYnBaloT 4OCTATOUYHYIO TOYHOCTb U AOCTaTOMHOE pa3-
peLueHune npu 3HaveHunsx MeHee 15 % OT NONHOro AnanasoHa LuKasnbl MU3MEPEHUs, TO A0NYCKAETC U3MEPATL
KOHLEeHTpauumn Takke MeHee 15 % OT NonHOro AvanasoHa wwKanbl uamepenus. B atoMm cnydae Heobxoauma
JononHutensHasa kanubposka Ana obecneyeHnsa HeobBXoaMMON TOYHOCTU TaPUPOBOYHBIX KPUBDIX.

OnekTpoMarHuTHas CoBMeCTUMOCTb (... MC) o6opyaoBaHua A0mkHA ObITb A0CTATOMHONM A1t MUHUMU3a-
LMK1 JONOMHUTENbHBLIX OLLMBOK M3MEpPEeHUs.

7.5.1.2 ToyHOCTb

OTKNOHEeHWEe MoKasaHWi aHanusaTopa OT HOMWHANbHOW TOYKW KanuOpOBKU HE AOIDKHO MNPEBbILLIATb
OonbLuer U3 cneaylowmx BenuduH: £ 2 % oT nokasaHusi npubopa BO BCEM AnanazoHe U3MeEpEeHUin (Kpome
Hynsa) unu £ 0,3 % OT NOMHOro AuManasoHa Likansl U3MepeHusi. TOYHOCTb ONpeaensieTcs B COOTBETCTBUM C
TpeboBaHUAMU K KanMbpoBKe, YCTAHOBMEHHbIMMU B 8.5.5.

MpuMmevaHue — TOUHOCTb OMNpefensieTcs Kak OTKIIOHeHWe MoKasaHui aHanusaTtopa OT HOMUHaNbHLIX Kanu-
GPOBOYHbIX 3HAYEHWIA, NOMNYYEHHBIX C UCMONBb30BaHWEM KanMGpPOBOYHOrO rasa (= UCTUHHas BeUYuHa).

7.5.1.3 MNpeumn3moHHOCTb

MpeunsnoHHOCTb, onpeaensemMas Kak cpeaHee KBaapaTtuyHoOe OTKIIOHeHUe, nony4eHHoe no 10 nocneao-
BaTeMbHbIM U3MEPEHMAM C UCNONb30BaHMEM KanMBpPOBOYHOTO UMM NMOBEPO4HOTO ra3oB M YMHOXEHHOE Ha 2,5, He
JormkHa npesbIlaTh £ 1 % OT MakCUManbHOM KOHLIEHTPaLUMM NOo LUKane Ans KaXaoro Cnonb3yemMoro auanasoHa
cebiwwe 100 ppm (unu ppmC) U £ 2 % ANA KaXQ0ro ucnonb3yeMmoro gnanasoHa medee 100 ppm (urm ppmcC).

7.5.1.4 Wym

[unana3oH konebaHuii peakuuy aHanu3aTopa Ha HyneBou, KanuGpPOBOYHbIA U NOBEPOYHBIi rasbl 3a Mio-
6on nepuog B 10 ¢ He AOMKEH NpeBbIWaTh 2 % OT MakCMManbHOrO 3Ha4YEeHUS LUKanbl B N060I TOYKe Uame-
peHus.

7.5.1.5 Opeiic npubopa ¢ HyneBbIM razom

Peakunsa npubopa Ha HyneBoOl ras onpeaenseTcs kak yCpeaHEeHHas peakuusi, BKMoYas LyM, Ha npu-
CYTCTBME HYNeBoro rasa B TedyeHune 30-cekyHaHOro nepuoga. Opeiid ¢ HyneBbiM razomM Ha MPOTSHKEHUM 1 Y
He JOImKeH npesbIwaTb 2 % OT MaKCUMAanbHOro 3Ha4YeHUs NO LUKarne HauMeHbLUEro U3 UCMonb3yeMblX ana-
NasoHOB U3MEPEHUMN.

7.5.1.6 Opevidh npubopa ¢ NoBepPOYHbLIM rasom

Peakunsa npubopa Ha NOBEPOYHLIA ra3 onpefensieTcs Kak yCpeAHEHHas peakuusl, BKMoYasa LyM, Ha
NPUCYTCTBME NOBEPOYHOrO rasa B Te4eHne 30-cekyHaHOro nepuoaa. Adpend ¢ NOBEpPOBOYHbLIM FA30M Ha Npo-
TSOKEHUU 1 4 HEe JOIDKEH npeBbiaTth 2 % 0T MakCMMarnbHOro 3Ha4YeHUs NO LUKane HaMMeHbLLEro U3 Mcnonb-
3yeMblX AMana3oHoB U3MEPEHU.
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7.5.2 Ocyuwka rasa

M3mepeHus coctasa oTpaboTaBLUKMX ra30B MOTYT NPOBOANTLCA Kak AfA BNAXHOIO, Tak U AN CyXoro co-
CTOAHMA ra3a. BnusaHue ycTponcTBa OCYyLLKM rasa, ecrnv OHO UCMONb3YETCA, Ha COCTaB aHaNM3upyeMbIX ra3os
[OIMKHO OblTb MUHMManbHBIM. MICNONb30BaHWE XMMUYECKUX OCYLUMTENen ANs yaaneHwWs BOAbl U3 ra3oBOW
npobbl HE AOMNYyCKaeTCs.

7.5.3 AHanusaTopbl

7.5.3.1 OBLume NonoXeHus

[ns aHanusa coctapa rasoB UCMOMb3YIOTCA MPUHLUMMBI U3MEPEHUN, NpUBEAEHHbIE B 7.5.3.2—7.5.3.12.
Moapo6Hoe onucaHume CUCTEM M3MEPEHUIn NpuBEAEHO B pasaene 16. Ona aHanusa cocTaBa rasoB AOJKHbI
MPUMEHATLCA NEPEYMCNEHHbIE HMXEe NpBopbl. MpK NCNONb30BaHMN HENMWMHEWHbIX aHANM3aTopPOB AONYCKAaeT-
€A KOMNEeHcaUMA NPUCYLLUX UM HENUHERHOCTEN CXEMOTEXHNYECKUMU CPEACTBAMM.

7.5.3.2 AHanus okcuaa yrnepoga (CO)

Anga aHanu3a okcuaa yrnepoga AoSHKeH UCNoNbL30BaTLCA aHanu3aTop ¢ HEAUCNEPCMOHHBIM MHApaKpac-
HbiM aetekTopoM (NDIR) agcopbumoHHoro Tuna.

7.5.3.3 AHanus guokcuga yrnepoga (CO,)

Ona aHanu3a guokcuaa yrnepoaa AOMKEH UCMONb30BaTLCA aHanm3arop ¢ HeAUCNEPCUOHHBLIM MHMPa-
kpacHbiM getektopoM (NDIR) aacopBunoHHOro Tuna.

7.5.3.4 AHanus kucnopoga (O,)

Ona aHanusa kucnopoga AOMKHbI UCNONL30BaTLCA NPUGOPLI C AaTYUKAMU OLHOMO U3 CreayoLLUX Tu-
noB; napamMarHuTHbI getektop (PMD), gat4ymk Ha 0OCHOBe Anokcuaa umpkoHusa (ZRDO) nnu anekTpoxmmuye-
ckuin gatyuk (ECS).

[aT4ymku Ha OCHOBE AMOKCMAA LIMPKOHWUA He AOMKHbI UCMONb30BaTLCA NPU BbICOKUX KOHLUEHTpauusax HC
n CO, Hanpumep, B ABUraTesnsix ¢ MCKPOBbIM 3axkuraHuem, padboTtaoumux Ha 6egHow cMecu.

OneKTPOXMMUYECKME AaTUMKN AOMKHbI 06ecneunsars komneHncauuio BnusiHusa CO, u NO,.

7.5.3.5 AHanus yrnesogopogos (HC)

AHanusarop yrnesoaopoAoOB AOIMKEH NPeACcTaBnATbL COOOW NNAMEHHO-MOHU3ALMOHHBIW AETEKTOP C
nogorpeBom (HFID), BCE KOMNOHEHTbI KOTOPOrC — AETEKTOP, Knanadbl, TPyOku U T. N. — NOAOrpeBaloTCca
Takum obpasom, 4TobObI TEMMEpaTypa ra3a nogaepxmpanacb Ha ypoBHe (463 + 10) K [(190 £ 10) °C]. Ha
Asurarenu, paboTaioLime Ha MeTaHone, pacnpocTpaHsaioTcs Tpebosanus 7.5.3.12.3. MNpu ucnbiTaHUAX ra3o-
BbIX ABUraTenen u npy MCnbiTAHUAX ABUraTenen ¢ MCKPOBLIM 3aXXnraHmem ¢ pasbasneHunem oTpaboTasLumMx
rasoB AONyCKAeTCs Talke UCMONbL30BaHME aHanu3aTopa B BUAE NnaMeHHO-MOHM3aUMOHHOr0 aeTektopa 6e3
nogorpesa (FID).

7.5.3.6 AHanu3 HemeTaHoBbIX yrnesogoponos (NMHC)

7.5.3.6.1 ObLume nonoxxeHus

B 3aBUcUMOCTH OT KOHUEHTpauun meTtaHa (CH,) sToT meToA B GonbLueii CTeneHn NPUMEHAETCA K ra3oo-
6pasHbIM, YEM K XKMAKMM TOMIIUBAM.

7.5.3.6.2 Metog razoBou xpomarorpacpum (GC)

HemeraHoBble yrmeBoaopoAbl ONpeAensior NyTeM BbIMUTAHMA KONMYECTBA METAHA, ONPEeaesieHHOro ¢
noMoLBbIo razosoro xpomarorpada (GC) npu temneparype 423 K (150 °C) u3 konuyecrtsa yrnesoaopoaos,
N3MEpPEHHbIX B COOTBETCTBUM C 7.5.3.5.

7.5.3.6.3 Metoa otaeneHus HemeTaHoBbIX pakumun (NMC)

OnpegeneHne HEeMETaHOBbIX (hpakuuii NPOM3BOAAT C NOMOLLBIO OTAENUTENSA HEMETAHOBLIX (Ppakumin
(NMC), ycraHoBneHHoro nocnegoarensHo ¢ FID (cm. 7.5.3.5), nyTéM Bbl4MTaHUSI KONUYECTBA METaHA U3
KONMMYeCTBa YrneBoA0pO/i0B.

7.5.3.7 AHanu3 okcuaos asora (NO,)

AHanu3atop OKCMAOB a30Ta AOIDKEH ObiTb BbIMOMHEH HA OCHOBE XEMWMIOMUHECLIEHTHOrO AEeTeKkTopa
(CLD) unu Xxem1nioMMHECLIEHTHOTO ieTekTopa ¢ nogorpesom (HCLD) ¢ npeoGpasosarenem NO,/NO, ecnu
u3MepeHue BeAeTcs No cyxomy rasy. Ecnu usmepenue Begerca no BNaXHOMY rasy, 0yDKeH UCNOMb30BaTLCA
Aerextop Tuna HCLD ¢ npeobpa3soBarenem, Temneparypa kotoporo noaaepxmvsaercs sbiwe 328 K (55 °C),
ecnu yaoBMnETBOPSAETCA YCNOBUE OrpaHuyeHusi Bnarocogepxanus (cm. 8.9.3.2). B cnyyae kak CLD, Tak u
HCLD, Temneparypa CTeHOK TpakTa npo60ooT6opa AoMmkKHA NoAAepXKUBaTLCA B AnanasoHe ot 328 K 0o 473 K
(ot 55 °C po 200 °C) Bnnotb A0 npeobpa3osarens (Npy U3MepeHun No Cyxomy rasy) unu asanusaropa (npu
M3MEPEHUM NO BIIAXKHOMY rasy).
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7.5.3.8 Ananus guokcuaa cepsl (SO,)
Bbl6p00bl SOZ paccyUTbIBaAIOT MO COAEPXKAHUIO CEPbI B TONNMUBE, NOCKOSbKY, KAK NOKa3bIBAET ONbIT, pe-
3yneratbl B 3TOM Clyyae 0KasblBalOTCA HE ME€HEE TOYHbIMU, YeM Npu NpAMOM U3MEPEHUUN CoaepXKaHUA 802:

Imso, = 9mf W gam-20. (12)

MpumedvaHune — McnonbsoBaHne pacHeTHOro MeToaa Ansa onpeaenexus SO, npeanonaraet 100 % cropavue
cepbl U MOITOMY MOXET NMPUMEHSATHCSA TONbBKO A5 ABUraTenem, He MEIOLLMX CUCTEM OYUCTKM Bhinycka. B aTom cnyyae ko-
nuyecTBo SO, MOXET U3MEPSATLCS B COOTBETCTBUM C UHCTPYKLMAMM NOCTABLUMKOB N3MepUTENbHLIX NpUBopoB. Mockonbky
nsmepeHue SO, nNpefcTaBnAeT coboii LOCTATOMHO CIIOXHYIO 3afady U T. K. ero ahheKTUBHOCTL He NoATBEpX/eHa B 0IDK-
HOVi Mepe MpaKTWKOW, NPUMEHeHWe 3Toro MeToAa TpebyeT npefBapuTENBLHOIO cornalleHne MeXay 3auHTepecoBaHHbIMM
CTOPOHaMM.

7.5.3.9 Ananus ammuaka (NHy)

CoaepxaHue ammuaka onpegensator npu nomowm CLD, kak onucaHo B 7.5.3.7, ¢ ucnonb3oBaHMeM ABYX
pasnuyHbIx npeobpasosatenei. Ans onpeaenexmna obuero konuuectsa NO, n NH3 J0mkeH ncnonb3oBarbca
BbICOKOTEMNEpPAaTYpPHbI npeobpasosatens Ha 973 K (700 °C).

Ona onpeaenexns Tonbko NO, OOMKEH MCNONL30BATLCA HU3KOTEMNEpaTYpHLI npeobpasoBarens Ha
573 K (300 °C). Pa3HOCTb 9TUX ABYX 3aMepPOB JaeT KOHUEHTpauuio ammuaka. [aHHbli METo4 A0CTaro4yHO
MeaneHHbIn (aHanu3 3aHumaet nopsagka 10 MuH).

B kauectBe anbTepHaTMBbI MOTYT UCMONb30BaThCA aHanusatopsl FTIR (MHdpakpacHbiil ¢ npeobpa3so-
BaHuem Pypbe) unu NDUVR ( Ha 0CHOBE HEAMCNEPCUOHHOIO yNbTPadUONeToBOr0 pe30HaHca) COrfacHO MH-
CTPYKUMSAM NOCTABLUMKOB COOTBETCTBYIOLLMX U3MEPUTENBLHBIX NPUBOPOB. Tak kak 3PPeKTUBHOCTb ITUX METO-
[I0B HE NOATBEPXKAEHA B AOMMKHOM MEPE NPAaKTUKON, X NPUMEHeHue TpebyeT npeaBapuTENbHOIO COrmalleHust
Mexay 3auHTepecOoBaHHLIMU CTOpPOHaMWU. B AaHHOM cnyyae aHanu3 3aHUMaeT MEHbLUe BPEeMEHU, YeM Npu
1Ccnonb3oBaHMU MeToAa ABYX npeobpasoBaTenei.

7.5.3.10 AHanus auiutpookeuaa (N,O)

[na aroro aHanu3a mMoryTt ucnonb3oBarbca aHanusatopbl Tuna FTIR unu NDIR (HeaucnepCcUoHHbIN UH-
dpaKkpacHsbiin) COrMacHO UHCTPYKLMAM NOCTABLUMKOB COOTBETCTBYIOLLIMX U3MEPUTENbHBLIX NPUGOopOoB. MoCcKonb-
Ky 3p(PEeKTMBHOCTb 3TOr0 METOZa HE NOATBEPXKAEHA B AOIDKHON Mepe NpaKkTUKOMW, ero npuMeHeHue Tpebyer
npeaBapuUTENbLHOro cornalleHnst Mexay 3anHTepecoBaHHbIMU CTOPOHAMMU.

7.5.3.11 Ananus copmansgernaa (HCHO)

CopepxxaHue cdopmMmanbaernaa onpesensaoT nponyckaHnem npobbl oTpaboTaBLUMX ra3oB, NPeanoYTH-
TeNbHO pa3baBneHHbIX, Yepes UMMUHXKEP C PaCTBOPOM AMHUTpodeHunruapasmHa (DNPH) B aueToHuTpune
(ACN) unu yepes keapLeBbIi kapTpuax ¢ nokpeiTuem 2,4-DNPH. Bastas npoba aHanu3upyeTtcs ¢ NOMOLLbIO
XUAKOCTHOIO Xpomatorpada Beicokoro gaeneHusa (HPLC), rae ucnonb3syerca ynsrpadmoneroBoe 4eTeKTMpo-
BaHWe C ANMHON BOMHbI 365 HM. [lonycKaeTcsa Takke UCnonb3oBaHme aHanusatopos FTIR cornacHoO MHCTPyK-
LUsIM NOCTaBLUMKA COOTBETCTBYHOLLMX UBMEPUTESNbHbLIX NPMOOPOB.

7.5.3.12 AHanus metaHona (CHzOH)

7.5.3.12.1 O6Lyme NonoXxeHus

Honyckaercs ucnonb3osaHue aHanusatopos FTIR cormacHO MHCTPYKLUMSAAM MOCTaBLUUKA COOTBETCTBY-
IOLLIMX M3MEPUTESbHBIX NpuBopoB. MocKonbKy 3MEKTUBHOCTL 3TOF0 METOAA HE NMOATBEPXKAEHA B AOIHKHOM
Mepe MNpakTUKOW, ero npuMeHeHue TpebyeT npeaBapuTENbHOMO COrMAalleHUs MEXAY 3auHTEepPeCcOBaHHLIMU
CTOpOHaMMU.

7.5.3.12.2 Metog rasoson xpomarorpadcpuu (GC)

CoaepaHne MeTaHona onpeaensioT nponyckaHmem npobbl 0TpaboTaBLUMX ra30B vYepe3 UMIUHXKEP C
JEeNOHU3NPOBaHHON BOAON. Bastas npoba aHann3aupyercs MeTOAOM ra3oBOW Xpomarorpadum ¢ NOMOLLbIO
FID.

7.5.3.12.3 Metoa HFID

HFID, oTkannbpoBaHHbIi nponaHoMm, 4omkeH pabotaTtk npu Temneparype (385 + 10) K [(112 £ 10) °C].
KoadbpuuMEHT BNMAHMA METAHOMA LOSMKEH ONPEeenATbCA NpU HECKONbKMX 3HAYEHUSX Ero KOHLEHTpaLMK;
AnanasoH KOHLEHTpauuin metaHona B npobe AomkeH COOTBETCTBOBATL 8.8.5.

7.5.3.13 NamepeHune koadhdpuuneHTa nsbbiTka Bo3gyxa

ObopynoBaHue ana usMepeHus koadduumeHta usbbiTka Bo3ayxa, UCMONb3yemMoe Ans onpeaeneHus
pacxona oTpaboTaBLUMX ra3oB COrnacHo 7.3.6, AOMKHO BbITb BbINONMHEHO HA OCHOBE AaTyuka KoadduumeHTa
n36bITKa BO3gyXa LLUMPOKOTO AManasoHa unu aatynka A UMpKOHWEBOIO TUMA.

[latyuk AOMmKeH ycTaHaBnuBaTbCs HEMOCPEACTBEHHO HA BbIMYCKHOW TPyOe, rae Temneparypa otpabo-
TaBLUMX ra3oB A4OCTAaTOYHO Benuka Ans npeaoTBpaLLeHus KOHAEHCaLUM Braru.
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MorpeLlHOCTL gaTynka CO BCTPOEHHOM ANMEKTPOHUKON HE A0MKHA NPEBbLILATD:

- + 3 % oT nokasaHus npubopa npu A < 2,

- + 5 % oT nokasaHus npubopa npu 2< A <5,

- +10 % ot nokasaHusa npubopa npu 5 < A.

Onsa ob6ecnevyeHmns ykasaHHbIX Bbille TpebOoBaHWIA K TOUHOCTHU AaTYUK AOMKEH BbiTb OTKanMBpoBaH B Co-
OTBETCTBMU C UHCTPYKLUMSIMU U3rOTOBUTENS npubopa.

7.5.4 OT60p Npo6 oTpaboTaBILIUX ra30B

MpobooTbopHMKM OTpaboTaBLUMX ra30B AOMMKHbI YCTAHABNUBATLCA HA PACCTOSAHWUM OT BbIXOAA U3 Bbl-
MYCKHOW CUCTEMbI MO XO4Y MOTOKA, PABHOM Kak MUHUMYM TPEM AWaMETPaM BbiNyCKHOW TPYObl, HO He MeHee
0,5 M; Npu 3TOM OHU AOMKHbI HAXOANTBLCA AOCTATOUMHO GNM3KO K ABUraTenio Ans Toro, Ytobbl Temnepartypa
oTpaboTaBLUMX ra30B B MECTE YCTaHOBKK Obina He MmeHee 343 K (70 °C).

B MHOrouMnuMHAPOBOM ABUrarTene, UMELLEM Pa3BETBEHHbIN BbIMYCKHOW KONNEKTOp, Bxo4 Npo6ooT-
GOpHUKA JOIMKEH pacnonaraTbCa Ha PacCcTOsAHUW OT ABWUraTens, AOCTAaTOMHOM Ans Toro, 4ytobbl npoba Aao-
CTOBEPHO NpeAcTasnana ycpeaHeHHble No BCeM LUNUHAPAM 3HAYEHUA KOMNOHEHTOB Bbinycka. B mHorouu-
NUHAPOBOM [BUraTenNe ¢ pasfensHbIMU BbINMyCKHBIMU KONMekTopaMmu (HanpumMep, B V-06pasHoM) Aonyckaercs
NPOW3BOAUTL OTOOP NPOG OTAENBLHO MO KaX@OMy KOSINEKTOPY U 3aTEM NO HUM PacCHUTLIBATL CPeaHee 3Ha-
yeHue BbIOPOCOB. MOryT ncnonb3oBaTbCs U Apyrue MEeToabl, AN KOTOPbIX NOATBEPXKAEHA UX KOppenAuua ¢
MEeTO4aMM, ONMUCAHHbLIMK BbiLle. B pacyetax BLIOPOCOB AOMKEH UCNONb30BaTLCS MOSHLIN MACCOBbLIN pacxoa
oTpaboTaBLUMX ra30B.

Mpu Hanuuumn Kakoro-nMbo yCTPOMCTBA OYUCTKM BbIMYCKa, OKA3bIBAIOLLErO BRUAHME Ha cocTae oTpabo-
TaBLUKX rasos, 0TOOP NPO6 JOMKEH NPOM3BOANTLCS 3a 3TUM YCTPOWCTBOM.

B aBuratensix ¢ MCKPOBbIM 3axuUraHneM npoBo0TOOPHUK AOMKEH HAXOANTLCA HAa CTOPOHE BbICOKOTO AaB-
NEeHUA FNyLWMTENs, HO KaK MOXHO AanbLue OT BbIMYCKHbIX OKOH. [na o6ecnevyeHns NOsIHOTo nepemeLunBaHus
oTpaboTaBLUMX razos nepes oT6opom NPobbl MOXET UCNOMBL30BATLCA CMECUTENBHAA Kamepa, ycTaHaBnNuBa-
emas Mexzy BbIXOAOM W3 rnywmnTens u npobooTO0pHMKOM. BHYTpeHHUI 06beM cMecuTenbHON kamepbl 40M-
XeH ObITb, kak MMHUMYM, B 10 pa3 Oonblue 06bema LmnuHApPa UCNbITLIBAEMOTO ABUraTENs, a8 €€ OCHOBHbIE
U3MEPEHUA — BbICOTA, LUMPKUHA W rMyOuHA — AOMXKHBI ObITb NPUMEPHO 0AMHAKOBbI. [10 CBOUM pasmepam cMe-
cuTernbHas kamepa AormkHa BbITb KaK MOXHO MEHbLLE M AOIDKHA pacnonaraTbCs Kak MOXHO Brivke K aBurare-
no. Ha Bbixoge U3 cMecuTenbHOM Kamepbl ANMHA BbINYCKHOTO TpakTa nocne npobooTtbopHuka AomkHA ObiTh
He MeHee 610 MM, a ero pasmepbl AOMKHBI BbITb 4OCTATOMHbI A4S MUHUMM3ALMM CO3AaBaeMOro NPOTUBOAAB-
nenusi. Temneparypa BHYTPEHHeH NOBEPXHOCTU CMECUTENbHOI Kamepbl AOMKHA ObiTb 3aBE€40MO BbiLLE TOYKU
pocCbl 0TpaboTaBLLKX ra30B; PEKOMEHAYETCA NoaaepXXmBaTb €e Ha ypoBHe He MeHee 338 K (65 °C).

B cynoBbIx gBUraTensx pacnornoxeHne exoga npo60oT6opHUKa AOIMKHO BbIOMPATLCS Tak, YTOObI npe-
[OTBPaTUTL BO3MOXHOCTb MONaAaHUs B HET0 BOAbI, BNPbLICKUBAEMON B BbINYCKHOM TPaKT B LIENSAX OXnaxze-
HUSA, yNyyLLIEeHMs XapakTepUCTuK paboyero NpoLecca U CHKEHUS! YPOBHS LUYMA.

B cnyyae ucnonb30BaHUs MONHOMOTOYHON CMCTEMbI pa3baBneHus Anst onpeaeneHns 4acTul, TaKkke Mo-
ryT onpeaensitbes razoobpasHblie BbIGPOCHl B NoToke pasbaBneHHbIX oTpaboraBlumx ra3oB. COOTBETCTBYIO-
wme npobooTOOPHMKKM AOMKHLI PacnonaraTteCs B CMECUTENLHOM TYHHENE B HEMOCPEACTBEHHOW 6nMM3ocTu oT
npo600oT60pHMKOB YacTul (M. 17.2.2, pucyHok 19, DT u PSP).

B asuratensx ¢ UCKPOBLIM 3axuUraHuem usmepenue konudecrsa HC u NO, AOMDKHO NpoM3BOAMTLCA
nyTem npsamoro or6opa npof us cmecuTensHoro TyHHens. Usmepenne konudectsa CO n CO, MOXET Npous-
BOAUTbLCS NMMBO NyTem NPAMOro namepenus, nubo nytem otéopa npob B Nnpo6ooTOOPHbLIE MELLKK U nocneay-
IOLLIEr0 U3MEPEHMUSA KOHLIEHTPALUIA YKa3aHHbIX BELLECTB B NPOB0OTOOPHLIX MELLKaX.

B aBuratensax ¢ UCKPOBbIM 3aXMraHMEM U B ra30BbIX ABUraTesisix M3aMepeHue KOnuyecTBa BCEX KOM-
NOHEHTOB BbINyCKa MOXET NPOU3BOAUTLCA NUMGO nyTem NpAMOro mamepenusi, nnéo nyrem orbopa npo6 B
NpPo600TOOPHLIE MELLKW U NOCAEAYIOLLIEro M3MEpPEHUsT KOHLEHTPaLMIl YKa3aHHbIX BeLLeCTB B NP0B00T60pHbIX
MEeLLKaX.

7.6 OnpegeneHue yacTuy
7.6.1 OGWMe NONOXEeHURA

Ona onpeaenenua Yactuy HeoOGxoguma cuctema pasbaeneHus. PasbaBneHne MOXET OCYLLECTBAATb-
CS MOCPEACTBOM MOMHONOTOMHON MW YaCTUYHOMOTOUHOM CUCTEMBI pasbasnenus. MponyckHas cnocoGHOCTb
cucTembl pasbaBneHna AOMKHA GbiTb 4OCTATOMHOM ANSA TOrO, YTOGb! MOMHOCTLIO UCKIIOYUTL BO3MOMXHOCTb
KOHAEHCaLMu Braru B cuctemax pasbasnenus n npo6ootéopa u noaaepimearh Temneparypy pastaBneHHbIX
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oTpaboTaBLUMx ra3oB nepea dunerpamu B gnanasoHe ot 315 K go 325 K (ot 42 °C po 52 °C). MoxeT 6biTb
OpraHu30BaHoO perynupoBaHue BNAXHOCTU pa3baBnAlowero Bo3ayxa nepea BXOAOM B cUCTeMy pasbasnenus;
B YACTHOCTHU, OCYLLIKA BO34yxa NOME3Ha B Cry4asnx, KOraa ero UCXoaHas BNaXHOCTb CIMLLKOM BbICOKA. Temne-
patypa pa3baBnsioLero Bo3ayxa B HENOCPEACTBEHHON BNM30CTH OT BXOAA B CMECUTESbHBINA TYHHENb A0MKHA
ObITb BbiLe 288 K (15 °C).

MpuBeaeHHbIE Bbile TEMNEpPATYpHble TpeboBaHua nepea punbTpom HeoOs3aTenbHbI AN CYLLECTBYIO-
LLIMX CUCTEM, BbINONMHEHHbIX A0 BBEAECHMS HACTOALLETO CTaHaapTa.

B 4acTM4YHO NOTOYHBIX cucTemax pasbasneHust NPo6OOTGOPHNK YacTUL AOIDKEH ObITb PACNoNOXeH He-
NOCPEACTBEHHO nepea Npo60oT6OPHNMKOM ra3o06pa3HbiX KOMMNOHEHTOB, Kak ykasaHo B 7.5.4, u B cooTseT-
ctBuu ¢ 17.2.1, pucyHku 10—18, EP n SP.

YacTuyHONOTOYHaA cuctema AorpkHa oGecneunts oT6op nNpobbl Hepas3GaBneHHbIX 0TpaboTaBLLMX ra-
30B U3 BbINYCKHOW CMCTEMbl ABurarensi, BBoA pasbaensiollero Bosayxa B 9Ty npoOy u nocnegyiouiee us-
MepeHue KonuyecTBa YacTuy B pasbasneHHoi npo6e. OTcioga crieayer, UTo CTeneHb pa3baBneHus AomkHa
onpeaensiTbCsi C 04eHb GOMbLUOI TOYHOCTLIO. MpU 3TOM MOTYT MCMONb30BaTLCA PA3NUYHbIE METOALI NPO6GOo-
orbopa, npuyem ot BUga npobootdbopa OyaeT 3aBUCETb NPUMEHSIEMAs annapaTtypa U METOAMKA M3MEPEHUN
(cm. 17.2.1).

[nsa onpegenenus Macchbl Yactuy, Tpedytotcs cuctema npobootbopa uactuu, punsrpel oTOOpPa YacTuL,
aHanuTUYeCcKUe BECHI, a TaKKe BECOBAas Kamepa ¢ perynupyemon Temneparypomr U BaKHOCTLIO. [insa otbopa
yacTu MOryT ObITb MCMONBL30BaHbI ABA CNEAYIOLWMX METOAA.

Mertoa Heckonbkux (pUNLETPOB COCTOUT B TOM, YTO ANSl KAKAOTO U3 PEXMMOB UCMbITATENbHOIO LMKNA
UCNONb3YIOT OTAENbHYIO napy ¢unsrpoB (cM. 7.6.2.3). MNpu ucnonb3oBaHuM 3TOro MetToaa npoueaypa unb-
Tpauum HECKONbKO npoLye, Ho TpebyeTcs Gonblie (hunsTPoB.

B cnyyae metona oaHoro counsTpa ogHy v Ty ke napy unstpoB (CM. 7.6.2.3) MCNONbL3YIOT ANA BCEX
PEXMMOB WCMbITATENLHOTO LMKNA. MNpu 3TOM NOBLILLAIOTCA TPEOOBAHUS K ANUTENLHOCTU PUNLTPALIUN N K KOH-
TPOMIO pacxoza ra3os, 3aTo OAHON napbl PUNLTPOB AOCTATOYHO AN BCETO UCNLITATENbHOMO LuKna.

7.6.2 dunbTpbl ANs oT60pa YacTuy

7.6.2.1 TpeboBaHus k hunsTpam

Ansa ot6opa npo6 AOMKHbI NPUMEHSTLCA (PUNLTPLI U3 CTEKNOBOSMOKHA C (PTOPYIMEPOAHBLIM MOKPLITUEM
unu dTopyrnepoaHble MemBpaHHble dunbTpbl. Kaxkabit unestp aomkeH obecneunBarb CTENEHbL YNaBnvBa-
HusA yactuy DOP (anoktunditanara) pasamepom 0,3 MKM He meHee 95 % npu CKOpOCTU NoToKa rasa 35 cm/c
N He MeHee 99 % npu ckopocTu notoka raza 100 cm/c. Mpu npoBeAEHUM UCMILITAHWIA C LEMNbI0 CPABHEHUA
pesyneTaToB pasnuyHbiX nabopartopuit MNu CPaBHEHUS PE3YNLTATOB KaKoro-nubo n3rotoButens ¢ TpeboBaHm-
AMU HAA30PHOW OpraHM3aLmmn JOJHKHBI MCNONb30BaTLCA PUNBTPbI MAEHTUYHOIO Ka4ecTBa.

7.6.2.2 Pasamepbl UNLTPOB

MuHUManbHbIN guameTp PUNLTPOB AN YNaBNMBaHUA YacTUL, AOMKeH ObITb HE MeHee 47 MM (auameTp
Ha «rpA3HONY CTOPOHE — He MeHee 37 MMm). [lonycKaeTcsa yBenmiyeHme anametpos ounsTpos (Cm. 7.6.2.5).

7.6.2.3 OCHOBHbIE W BCNOMOraTenbHble OUNLTPbI

Mpo6ooT6op pasbaBneHHbIX oTpaboTaBLUMX ra30B NPWU MCMbITAHUAX AOMKEH NPOW3BOAUTLCH Yepes
0AMH OUNBLTP, ECNIU OH UMEET CTENEHb ynaBnueaHus donee 99 % (cm. 7.6.2.1), unu napow chuneTpos, ycra-
HOBMEHHbLIMWU MOCnefoBaTeNbHO (0AUH OCHOBHOW M OAMH BCMOMOraTesbHbIN), €Cnu CTENEHb YNaBnMBaHus
coctaBnsieT oT 95 % 40 99 %. BecnomoratenbHbii unbTp 40MmKeH OblTb YCTAaHOBMEH 32 OCHOBHbLIM Ha pac-
CcTOsIHMM He Gonee 100 MM OT HEro M He AOIMKEH CONPUKacaTbCa C OCHOBHbIM (OMNLTPOM. B3aBelunBaTbCs
MOryT nmbo punbTpbl MO OTAENLHOCTU, NMMBO Napbl PUNLTPOB, 0OPALLEHHbBIX «TPA3HBIMU» CTOPOHaMU APYr
K Apyry.

7.6.2.4 CKOpOCTb hunbTpauun

CKOpOCTb MOTOKA rasa, NnpoxoasLuero Yepes unsTp, AomkHa coctasnaTb oT 35 Ao 100 cm/c. Mepenag
JaBneHuii Ha chuneTpe 3a BCE BPEMSA UCTMbITAHUIT HE JOMMKEH yBenuunTLCS Bonee vyem Ha 25 kMa.

7.6.2.5 Harpy3ka Ha cunbtp

Mpy NCNONB30BAHWUM METOAA OAHOTO (OUNETPA Harpy3ka Ha PUMLTP HE A0MkHA npeBbiLaTh 0,338 Mr/Mm2
nnowaam dunstpa. MUHUMANLHO JONYCTUMAs Harpy3ka Ha unLTP AoIKHA CocTaBnsATh 0,065 Mr/MM?2 nnoLua-
an hunstpa. BenuumHbl 40NyCTUMbIX HAarpy3oK Ha ounbsTp NpuBeAeHs! B Tabnuue 4.

[Mpu ucnonb3oBaHUM METOAA HECKONMbKUX (PUNBTPOB CyMMapHasi Harpyska Ha Bce OUNbTPbl BblMUCTAET-
CA KaK Npon3BeAeHMe COOTBETCTBYIOLLENO 3HAYEHWS YKA3aHHON BbilLe BEIMYUHBI HA KOPEHb KBaapaTHbIA M3
obLero ymcna paboumx pexxuMoB.
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Tabnunuya 4 - MUHMManbHO AOMNYCTUMas Harpyska Ha unsTp

OnameTp cunstpa, MM

PekoMeHAyeMas Harpyska, Mr

MuHWMansHo JomycTUMan Harpyaka, Mr

47 0,6 0,11
70 1,3 0,25
90 2,1 0,41
110 3,2 0,62

7.6.3 BecoBasi kamepa 1 TpebGOBaHUA K aHANIUTUYECKUM BecaMm

7.6.3.1 Ycnosusa B BECOBOIN kKamepe

Temnepatypa B kamepe (UM MOMELUEHWM), rAe NpPOU3BOAATCA KOHAULMOHUPOBAHME U B3BELLUMBA-
Hue uUnbTPOB, AOMKHA NoaaepXuBaTbCA Ha ypoBHe (295 + 3) K [(22 £ 3) °C] B TeyeHue Bcero npouec-
ca KOHAWLMOHUPOBAHUA M B3BELUMBAHUA. BNaXxHOCTb AOMKHA NOAAEPXKMBATLCA HA YPOBHE TOYKM POCHI MpU
(282,5 £ 3) K[(9,5 £ 3) °C], a OTHOCUTENBLHAA BAAXHOCTb — HA YpoBHE (45 + 8) %.

7.6.3.2 B3peLuMBaHNE KOHTPOMbHbIX (PUNbLTPOB

Atmocdepa B Kamepe (MM NOMELLEHMN) HE AO0MKHA CoAEepXaTb HUKAKUX NOCTOPOHHUX 3arpsAsHs-
IoLWMX BewecTB (Hanpumep, nbinu), KOTopble MOrnuM Obl 0ceaaTb Ha (hunbTpax BO BpeMs ux crabunu3sa-
uun. [onyckaloTC BPEMEHHbLIE OTKMOHEHUS] B YCNOBUAX NOMELUEHUS AN B3BELUUBAHUSA, NPUBEAEHHbLIE
B 7.6.3.1, eCnun ux NnpoaomKUTENbHOCTL He npesbiwaeT 30 MuH. MomewieHne aAna B3BELUMBAHUA JOIDKHO
YAOBNETBOPATb 3aaHHbIM TpeBoBaHUs [0 TOro, Kak Tyaa BouaeT kTo-nubo u3 nepconana. Kak MUHUMYM
[1Ba HEUCMONb3yEeMbIX KOHTPOIbHbLIX (hUNbLTPa UMK ABE Napbl KOHTPOSbHBLIX (PUNLTPOB AOMKHLI GbITH B3BE-
LUeHbl He MO3Xe YeMm yepes 4 4 nocne (M He paHee YeM 3a 4 4 40) B3BeLUMBaHMA duneTpa ¢ npoboi, ogHa-
KO >XernartenbHo, YTobbl 06a B3BELUMBAHUSA NPOMCXOAUNMW NO BO3MOXXHOCTU OAHOBPEMEHHO. KOHTpOnbHbIE
OUNLTPbI AOMXKHbI ObITb M3rOTOBMEHBI U3 TOMO XX€ Matepuana u UMeTb Te e pasmepsbl, YTO U PUNLTPLI C
npo6oi.

Ecnu cpeHss Macca KOHTPOIbHbIX (PUNLTPOB UK Napbl KOHTPOSbHLIX (OUILTPOB B NPOMEXYTKAX MEX-
[y B3BeLUMBAHUSIMM (DUNLTPOB ¢ Nnpobamn nameHserca 6onee yem Ha 10 mr + 5 % oT Beca peanbHO B3SAATOW
npo®bl unu Gonee yem Ha 40 mr, TO BCe punbTpbl ¢ NpobamMu noanexart oTOPaKkoBKe, a UCMbITAHWUA 4OJDKHbI
GbiTb NOBTOPEHbLI. B KayecTBe ansTepHaTMBblI BO3SMOXHO MOBTOPEHWE LIMKNA C TeM e unbTpom, obuias
Harpy3ka KOToporo TeéM CaMbIM YBEMUYUTCH, C COOTBETCTBYIOLLMM YBEMUYEHUEM LOMYCKA NO KOHTPONLHOMY
PUNLTPY.

Ecnu kputepumn cTabunbHOCTM NOMELLUEHWUA ANs B3BELUMBAHUSA, NpUBeAEHHble B 7.6.3.1, He BbINOSIHSA-
OTCS1, HO 3TU KPUTEPUMW BLINOSHAKOTCA ANA KOHTPOSILHOrO douneTpa (PUnsTpoB), TO U3rOTOBUTENL ABUraTens
MOXeT BbIOpaTb O4MH U3 ABYX BAPMAHTOB: NGO NPUHATL M3MEPEHHbIE MacChl KOHTPONbHLIX (PUNLTPOB, NMMBO
NpekpaTuTb UCMLITAHUS, 3aTEM BOCCTAHOBUTb paboTy CUCTEMbI KOHAMLMOHMPOBAHUSA B NOMELLEHUN NS B3BE-
LUMBaHUS (pUNLTPOB U NMOBTOPUTbL UCTILITAHUS.

7.6.3.3 AHanuTn4eckue BeCHI

AHanuTU4YECKUEe BECHI, UCMONb3yeMble ANA ONpeaeneHns Macckl BCeX UNLTPOB, AOMKHbI UMEThL NO-
rPELHOCTL (CTaHAApPTHOE OTKNOHeHue) B npeagenax 20 Mr u LeHy aenenus 10 mr (1 genexdne = 10 mr). Ans
duneTpa AuameTpom MeHee 70 MM NOrpELLHOCTL U LieHa AENEHUA OOMKHbI PABHATLCS COOTBETCTBEHHO 2 Mr
n1mMr.

7.6.3.4 YCcTpaHeHune BNnsHMA CTaTM4eCcKoro afekTpu4ecTea

[nsa ycTpaHEHUA BNUAHUA CTATMYECKOrO SMeKTpUMYECTBa (PUMLTPLI NEpes B3BELUMBAHUEM AOMKHbI
NPONTU HENTpanu3aumto, Hanpumep, ¢ MOMOLLbIO NOSIOHMEBOTO HENTPaNM3aTopa UM aHanorMyHoro Npu-
Bopa.

7.6.4 flononHuTtenbHbIe TPe60BaHUA K U3SMEPEHUIO YacTuUL,

KoHCTpyKuMa BCEX KOMNOHEHTOB cucteM pasbasneHus u npobootbopa (0T BbINYCKHOW TPyObl 40 Aep-
arens (hbunsTpoB, HAXOAALLMXCA B KOHTaKTe ¢ HepasbaeneHHbIMU U pa3baBneHHbLIMU oTpaboTaBLMMK Ta-
3aMm) JOMMKHA ObITb TAKOMN, YTOOLI BO3MOXXHOCTb OCAXAEHUA YacTUL, Ha UX NOBEPXHOCTAX UNKU Kakoro-nubo
BUI0M3MEHEHUSA YacTuL Gbina ceeaeHa K MUHUMYMY. Bce ykaszaHHbIe KOMNOHEHTbI 10MiHbI ObITb BLINOMHEHbI
U3 3NeKTPONPOBOAHLIX MaTepPUAarnoB, HE PearnpyLmnx ¢ BELLECTBAMMU, BXOAALMMU B COCTaB OTpaboTaBLLMX
rasoB. Bo usbexaHue HaKoNNeHUs Ha KOHCTPYKLIMAX CTaTUYECKUX ANEKTPUHECKUX 3apsiioB OHU AOSKHBI ObITb
3a3eMIIeHbl.
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8 Kanu6poBka nsmepurenoHoro obopyanosaHusi
8.1 O6wume TpeGoBaHuA

Kanu6poska kaxaoro aHanusaropa AOrmkHa NPOBOAUTLCA C MEPUOANHHOCTLIO, JOCTAaTO4HON Ans 06e-
cnevyeHns TO4HOCTM Npubopa B COOTBETCTBUMU C TpeOOBAHMSAAMU HACTOALWWETO cTaHaapra. Mcnonb3yemeblin me-
TOA KanubpoBKM ANSA aHANM3aToOpPOB, YNOMSIHYTLIX B 7.5.3, onucaH Huke.

8.2 Kanu6poBouHble rasbl

8.2.1 O6wue NonoxeHus

JomiHbl cobnogaTeca TpeboBaHMsA K NPeaenbHbIM CPOoKam XpaHeHust KanMGpoBOYHbIX ra3os. [aTa uc-
TEYEHUs CPOKA XpaHeHUs, 0ObABNEHHAs U3rOTOBUTENEM, A0MKHA GbiTh 3adPMKCHPOBAHA.

8.2.2 Ynctbit ras

Tpebyemas uncToTa rasoB onpeaensiercs BenuunHamu npeaenbHo AOMYCTUMOro COAepXaHusl mpume-
Celi, yKa3aHHbIX Hxe. MoryT NpMMEHATLCA crieaytoLme rasbi:

- YUCTBIN BOAOPOA (copepxaHue npumecei: < 1 ppmC, <1 ppmCO, < 400 ppmCO,, < 0,1 ppmNO);

- YUCTBIN KMcrnopog (Yuctora > 99,5 % 06. O,);

- cmecb renua u Bogopoaa [(40 £ 2) % Bogopoaa, GannacTHbIi renuii], (cogepxaHue npUMecen
<1 ppmC, <400 ppmCO,);

- OYMLLIEHHbI CUHTETUYECKMI BO3AYX (coaepxaHue npumeceii: < 1 ppmC, < 1 ppmCO, < 400 ppmCO,,
< 0,1 ppmNO) (coaepxaHnue kucnopoga 18 % — 21 % 06.).

8.2.3 Kanu6poBOYHbII U NOBEPOYHbIN rasbl

B naGopatopuu 4O5KHbI BbITb 4OCTYNHLIMK ANA MCNONb30BAHUS ra30Bble CMECH CreayioLLero coctaBa:

- C3Hg + OuMLLEHHBI CUHTETUYECKUI BO3AYX (CM. 8.2.2);

- CO + OYMLUEHHBIN a30T;

- NO, + ouuLleHHbIi a3ot (konmdectso NO,, cogepxallerocs B 3ToM KanuGpoBoYHOM rase, He A0rkHa
npesbiwarb 5 % ot cogepxaHus NO);

- O, + OYMLLEHHBIN a30T,

- CO, + 04YULLEHHBIN a30T;

- CH,4 + OYNLLEHHBI CUHTETUYECKNIT BO3AYX;

- C,Hg *+ OYULLEHHDIN CUHTETUYECKUIA BO3AYX.

MpuMeyaHue — BO3IMOXHO UCMONBL3OBAHNE U APYIUX Fra30B B pasfUyHbIX KOMBUHALMAX NPW YCAOBUK, YTO 3TH
rasbl Ipyr ¢ 4PYroM He pearvpyior.

dakTu4yeckue 3Ha4YeHUA KOHLEHTpaLui KanmbpoBOYHOIO U NOBEPOYHOTO ra30B HE AOSHKHbI OTNUYATLCA
OT COOTBETCTBYIOLLUX HOMUHANbHbLIX 3HAYEHUI Gonee Yem Ha £ 2 %. 3Ha4YeHUA KOHLEHTpALMIA KanuGpPOBOYHO-
ro rasa Bcerga AOMmKHbI 3a4aBaTbCA Kak 00beMHbIe (B 00beMHbIX NPOLEHTaX UMK B 0GBLEMHBIX ppm).

8.2.4.cnonb3oBanune pasgenurtenen rasos

[a3bl, UCNonb3yemele B Ka4€CTBE KanMOPOBOYHBIX U MOBEPOYHbLIX, MOTYT ObITb TaKkke NONy4YeHbl C MOMO-
LLbIO MPELU3MOHHBLIX CMECUTENBHBIX YCTPOICTB (pasaenuTeneii ra3oB), B KOTOPbIX ra3 pa3baBnaercst OUMULLEH-
HbIM Ny MM OUULLIEHHBIM CUHTETUYECKMM BO3YXOM. TOYHOCTL CMECUTENbHOrO YCTpOoNCTBa A0MKHA obecne-
YUTb HEOOXOAUMYIO KOHLIEHTPALMIO CMELUMBAEMbIX KanMOpPOBOYHbIX FA30B C TOMHOCTLIO A0 + 2 %. TOYHOCTb
CMECUTENbHOro YCTPOWCTBA B AAHHOM CMy4Yae O3HAYaEeT, YTO COCTaB BCEX UCXOAHbIX ra3oB, UCMONMb3YEMbIX
Ansi cMeLwmBaHus, 6bin U3BECTEH C NOTPELLHOCTLIO HE Bonee + 1 %, a ux npoucxoxaeHue GbiNo yCTaHOBNEHO
COrMacHO COOTBETCTBYIOLLMM HALMOHAMNbHBIM U MeXAyHapoaHbiM cTaHgapTtam. Mpu kaxaoi kanuGposke ¢
MCMOMb30BaHUEM CMECUTENBHOIO YCTPOWCTBA A0MKHA NPOBOAUTLCS KOHTPONbHAA NPoBepKa cocTasa B Aua-
nasoHe ot 15 % a0 50 % OT NONHOro AuanasoHa U3MEPEHUH.

CmMecuTenbHOe YCTPONCTBO MOXKET Taloke NPOBepATLCS NPUOOPOM, KOTOPbLIA N0 CBOEMY MPUHLMMNY SIB-
naerca nuHeiHsIM, Hanpumep, CLD ¢ ucnonb3osaHuem okcuaa asora. LLkana npubopa gomkHa 6biTh oTTa-
pupoBaHa nyTeM NoAa4u B HEFO NOBEPOYHOrO raza. CMecuTenbHOe YyCTPONCTBO AOSMKHO NPOBEPSTLCS NPU UC-
nosib3yemblX HaCTPOMKax, a HOMUHanNbHOE 3HaYeHUe AOMKHO CPAaBHMBATLCA CO 3HAYEHUSIMU KOHLIEHTPALMH,
U3MepeHHbIMU NpuBopoM. Mx pacxoxxaeHue B NiobGoN TOUKE He JOMKHO NpeBbiwaTth = 1 % OT HOMUHANBLHOIO
3HaveHusA. OgHako nogobHasi NpoBepka NMMHEHOCTU HENPUMEHUMA K ra30BOMY aHanu3arTopy, KOTopklil paHee
yXe Obln MMHEeapu3oBaH C MOMOLLbIO TOTO e pa3aenuTens rasos.
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8.2.5 Nasbl Ana onpeneneHus KUCNOPOAHOro BIIUAHUA

la3bl ans onpegeneHnsa KUCNOPOAHOIO BIMSIHUA AOIMKHbI COAEpXaTh NPOMAaH C KOHLEHTpauuen yrne-
Bogopoaa, pasHon 350 ppmC = 75 ppmC. KoHueHTpauumsa onpeaensetca ¢ TOYHOCTbIO, COOTBETCTBYIOLLEN
JOMyCKam Ha COCTaB KanuOpPOBOUHLIX rA30B, NyTeM XpoMaTtorpachm4eckoro aHanu3a Ha cogepaHue ooLmx
YrneBoAopOAOB M NPUMECEN UNK C MOMOLLbIO AMHAMUYECKOTO CMeLUMBaHuA. [ina KMCnopoaa asoT OyDKEH 5B-
nartbca npeobnagaowmm pasbasurenem. CMecH, HeoOxoauMble AN UCNbITAHWI BEH3MHOBBIX U AU3ENbHbIX
ABurarenei, npueseaeHsl B Tabnuue 5.

Tabnu ya 5 -Tla3bl gna onpeaeneHus KUCnopoaHoro BInAHNA

Tonnueo KoHueHTpauusa O, Pas6aButens
usenbHoe 21 (20—22) AsoT
[usensHoe u 6eH3nH 10 (9—11) Asot
[usensHoe u 6eH3nH 5 (4—6) Asot
BeH3uH 0 (0—1) AsoT

8.3 Mopsgok pa6oTbl ¢ rasoaHanusaTopamMm U cuctemammn npo6oorGopa

Mopapok paboTbl ¢ razoaHanuaaropamu onpeaenseTcs PykoBoACTBOM MO MYCKY M 3KCnfyaTauuu, Bbi-
nycKkaeMbIM1 U3rOTOBMTENAMU 000pyA0BaHMA. [pn 3TOM A0MKHBI BbiTh YYTEHBI MUHUMAnNbHbIE TPeboBaHUS,
npuBeaeHHble B 8.4—8.9. Ha naboparopHbie npubopbl, Takme kak GC u HPLC, pacnpoCTpaHaoTca TONbKO
TpeboBaHus 8.5.4.

8.4 NMpoBepka Ha repMETUYHOCTb

Cucrema AOMmKHa NPOBEPATLCH HA rEepMETUYHOCTL. [pu 3TOM NPOGOOTOOPHUK OTCOEAUHAETCA OT Bbl-
NMYCKHOI CUCTEMbI M U3ONIMPYETCS C NOMOLLLIO 3arfnyLukW. 3aTem BKITIOYaeTca HacoC aHanuaaropa. Nocne Ha-
YyarnbHOro nepuoaa crabunu3aumm NoKa3aHus BCEX pacxoaoMepOB AOMKHbI ObiTb paBHbI HYNIO. B npoTuBHOM
cryvae Bce nuHum npobooTbopa AOMKHbI ObITh NPOBEPEHLI U BCE AE(EKTHI YCTPAHEHDI.

MpenenbHO AONYCTUMOE 3HAYEHWEe YTEYKU CO CTOPOHLI BaKyyMa Ans NPOBEPAEMOro y4acTka CUCTEMBI
pagHo 0,5 % oT paboyero pacxoaa. [ins oueHku paboyero pacxoaa MOryT ObiTb UCMONbL30BaHbI 3HAYEHUSA pac-
X0fO0B B aHanusatope v B bainace.

Opyroin BO3MOXHbIA METOA COCTOUT B CTYMNEHYaTOM U3MEHEHMU KOHLEHTpauuM B Ha4ane fMHUM nNpo-
B6ooTrbopa nyTeM NepeknioYEHNs U3 NONOXKEHNUS HYNIEBOTO rasza Ha NOBEPOUHLIA. Ecnu no npolecTteuu Jocta-
TOYHOTO BPEMEHM NpuBOpP NOKa3bIBAET 3HAYEHUE KOHLIEHTpaLUun MeHbLUe (DakTU4ecKoro, 3T0 yKasblBaeT Ha
Hanu4uue npobnem ¢ KanMBPOBKOM UMM YTEYKN.

8.5 Mopsapok KanUoPOBKU
8.5.1 Komnnekt npu6opos

OtkanubpoBarb KOMMNEKT NPMBOPOB M CBEPUTL KanNMBpPOBOYHbIE KPMBbIE C KPUBBLIMU AN CTaHAAPTHbLIX
rasos. [pu 3TOM pacxoabl B 060MX criydasx A0MmkHbl ObiTb 0AUHAKOBLIMU.

8.5.2 Bpems nporpesa

Bpewms nporpesa A0HXHO COOTBETCTBOBATL PEKOMEHAALMAM U3rOTOBMTENS. MNPKU OTCYTCTBUM 384aHHOTO0
BPEMEHU Nporpesa PEKOMEHAYETCS NPOorpesaTb aHann3aropbl B TEYEHue 2 4.

8.5.3 AHanusatopsbl Tunos NDIR u HFID

HactpouTte aHanusatop NDIR kak HeoGxoauMO v ONTUMU3MPOBAaTL ropeHue B aHanusatope HFID
(cm. 8.8.1).

8.5.4 GC nHPLC

Kanubposatk 06a npubopa B COOTBETCTBMW C NpaBunamu, yCTaHOBUBLLUMMUCS B NabopaTopHOIi npakTu-
ke, U B COOTBETCTBUM C PEKOMEHAALMUAMU UTOTOBUTENS.

8.5.5 MocTpoeHne KanMbpoBoOYHON KPUBOM

a) Kaxxgblit ucnonb3yeMblit pabounii guanasoH Tpebyet kanmbpoBku;
b) C NOMOLLLIO OYNLLEHHOTO CUHTETUYECKOTO BO3AyXa (Unu asoTa) aHanusatopel CO, CO,, NO, u HC
JOIMKHBI ObITh YCTAHOBMEHBI HA HYIb;
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¢) B aHanu3aTopbl N0AalTCs COOTBETCTBYIOLUME KanUBPOBOYHLIE rasbl, UX NOKas3aHWs PUKCUPYIOTCA W
N0 HUM CTPOAATCS KAanUMOPOBOYHbIE KPUBbIE;

d) KanubpoBo4yHas kpuBas AOMKHA CTPOUTLCA KaK MUHMMYM MO LLUECTU TOYKaM (KpOMe Hyns), paBHO-
MEpPHO pacrnpegerneHHbIx no paboyemy avanasoHy. Hanbonbluas HOMMHaNbHAsA KOHLUEHTpaLus A0MmkHA ObiTb
6onbLue unu pasHa 90 % NONHOW LUKanNbI;

€) KanubpoBouHasi KpuBasi AOIHKHA PacCYMTLIBATLCA METOAOM HaMMEHbLUMX KBaapaToB. MoxeT ObiTh
MCNOoMnb30BaHa Hauny4LLasa annpokCUMaLms IMHENHbIM UMW HEMMHENHbIM YPaBHEHUEM;

f) Toukn kKaNUOPOBKKU HE AOMKHBI OTNMYATLCS OT NIMHUK, NOCTPOEHHON C NOMOLLLIO anMPOKCUMAaLUN Me-
TOAOM HaMMEHbLLUMX KBaApaToB, 6onee yem Ha + 2 % OT TekyLero nokasaHus npubopa umm = 0,3 % ot ero
NONHOM LKanb! (B pacyet 6epercs GonbLUee 3 3TUX ABYX 3HAYEHUM);

g) Mpu HeobxoAMMOCTU HACTPOMKa HYNS AOMkHA ObITb NEepenpoBepeHa, U npoueaypa kanubposku no-
BTOpEeHa.

8.5.6 AnbrepHaTUBHbIE METOAbI KANIMOPOBKKU

AnbTEpHATUBHbIE METOAbI AOMYCKAIOTCA, ECMIU MOXHO A0KA3aTb, YTO BbIGPAHHLIN METOA (KOMNbLIOTEP,
nepeknioyaTenb AManasoHOB C 9NEKTPOHHbIM YNPABMEHUEM U T.N.) B COCTOSAHUU 0GECNEUNTL SKBUBANIEHTHYIO
TOYHOCTb.

8.5.7 Bepucukauus

Mepen kaxxabIM aHANM30M Kaxabli UCNONb3yeMblit pabounii AnanasoH A0SMKeH BbiTb NPOBEPEH B Chne-
AyloLlem nopsiake.

KanuBposka npoBepsAeTcs ¢ NOMOLLbIO HYNEBOTO U NOBEPOYHOrO rasa, Ans KOTOPOro HOMUHANBLHOE 3Ha-
yeHue KOoHUeHTpauuu coctaenseTt 6onee 80 % OT NONHOW WKanbl AManasoHa M3MepeHui.

Ecnu ans kaxgom u3 ykasaHHbIX ABYX TOMEK 3aMepeHHast BenuuuHa He oTnu4aeTcst oT 0ObsIBNEHHOM
3TanoHHON BENUYKHbI Bonee YemM Ha + 4 % OT NONHOMN LUKaMbl, NapamMeTPbl HACTPOKU MOTYT BbITb U3MEHEHbI.
B npotuBHOM cry4ae fomkeH ObiTb NPOBEPEH NOBEPOYHbLIN Fa3 UIK XKe A0IPkHA BbITb MOCTPOEHA HOBast Kanu-
OpoBOYHAas KpuBasi cornacHo Tpebosanuam 8.5.5.

8.6 Kanu6poBka aHanu3aTopa UHAUKATOPHOrO ra3a Ana u3MepeHuna pacxoga orpaéoraBumx rasos

AHanu3atop Ans u3MepeHus KOHLEHTPALMKN WHAUKATOPHOrO rasa AomkeH ObiTb oTKanubpoBaH ¢ no-
MOLLbIO CTaHZapTHOrO rasa.

KanuGposoyHasa kpuBas OIMKHA CTPOMTLCA KAk MUHUMYM MO LIECTM TOYKaM (KPOMeE Hyrisl), pPABHOMEPHO
pacnpeaeneHHbiM no paboueMy ananasoHy. HanbonbLas HOMUHANBHAA KOHLEHTPAUMsS A0MmMkHA ObiTb 60nb-
we unu pasHa 90 % nonHon wkansl. KanubposoyHasa Kpueas AOIMKHA PaCCYUTLIBATLCSI METOO0M HAUMEHb-
LUMX KBaJpaToB.

Toykn KanMBpPOBKKU HE AOSDKHBI OTNMYATLCA OT SIMHWMKU, MOCTPOEHHOW C MOMOLLBIO annpoKCUMauun mMe-
TOAOM HauMEHbLUMX KBaApaToB, 6onee yem Ha £ 2 % OT TekyLero nokasaHus npubopa unm + 0,3 % ot ero
MONHON LWKanbl (B pacyer bepercsa bonbluee U3 3TUX ABYX 3HAYEHUM).

Mepen npoBeAEeHUEM UCTILITAHUI aHANM3aTopP AO0IPKEH ObiTb YCTAHOBMEH HA HYMb U HANOSHEH NOBEPOY-
HbIM ra3om, Mpyu 9TOM UCMONb3YIOTCA HYNEBON U NOBEPOYHbIN rasbl, HOMUHANbHbLIE 3HAYEHUA KOHLEHTpauun
KOTOpbIX cocTasnsAloT 6onee 80 % OT NONHON LUKanbl aHanu3aropa.

8.7 Onpepnenexue 3 dexkTuBHOCTU NpeoGpasosartens NO,
8.7.1 BBeageHue

OdbpexTuBHOCTL Npeobpasosarens, ucnonbayemoro Ans npeobpasosaHua NO, B NO, onpeaensercs
cornacHo 8.7.2—8.7.9 (CM. pUCyHOK 1).

8.7.2 Cxema ucnbITarenbHOW YCTAHOBKU

OdhekTMBHOCTL NpeobpasosaTens MOXET ObITb ONpeAeneHa ¢ NOMOLLBbIO 030HaTOpa Ha UCTIbITATErNb-
HOW YCTaHOBKE, CXeMaTu4yecku nokasaHHomn Ha pucyHke 1 (cm. Takxe 7.5.3.7).
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1 — 9reKTPOMarHuT; 2 — aBToTpaHcopmMaTop; 3 — 030HaTOP; a — NepeMeHHbIN ToK; b — K aHanusaTopy
PuvicyHok 1 — Cxema ycTaHOBKM ANsi npoBepku adekTuBHOCTM npeobpasosatens NO,

8.7.3 Kannbposka

Kanu6poska CLD u HCLD gomkHa npou3BoauThCs B Haubonee Tunu4yHoMm pabovem gmanasoHe cornac-
HO MHCTPYKLUUSM NMPOU3BOAUTENSA C UCMNOMb30BAHUEM HYIIEBOTO U NOBEPOYHOIO ra3o0B, B KOTOPLIX COAEpXKaHue
NO gomxHo coctaensTb nopsiaka 80 % ot pabouyero ananasoHa, a koHueHTpauma NO, B rasoBoi cMecu
AOIDKHA COCTaBnATL MeHee 5 % oT KoHueHTpauun NO. AHanusatop NO, aomkeH HaxoauTbes B pesiume NO,
npu KOTOPOM MOBEPOYHBIN a3 Yepes NpeobpasoBarenb He NpoxoauT. MamepeHHasn KOHUEHTpauua (nokasaHue
npubopa) aomkHa ObiTh 3adUKCMPOBaHA.

8.7.4 Pacuet
ShdekTnsHOCTL Npeobpasosarena NO, paccuuTbiBaeTcs no opmyrne

a-b
Eno =|1+——=|-100,
NO, [ +c—d) (13)

rae a — KoHuentpauua NO, cornacHo 8.7.7,
b — koHueHTpaumua NO, cornacHo 8.7.8;
¢ — koHueHTpauusa NO cornacHo 8.7.5;
d — koHUeHTpauma NO cornacHo 8.7.6.

8.7.5 JoGaBneHue kucnopoaa

Kncnopog vnu Hyneson ras 4yepes TPOMHUK NOCTENEHHO AobaBnsAeTcA B rasoBblii NOTOK A0 TeX nop,
noka npubop He MOoKaXeT KOHUEHTpauuio npumepHo Ha 20 % MeHbLue, YeM KOHUEeHTpauus (No NoKasaHuAaM
npubopa) kanubpoBku, NnpuBeaeHHas B 8.7.3 (aHanu3aTop npu 9Tom HaxoauTcs B pexume NO). UamepeHHan
KOHUEHTpauus (¢) aomkHa ObiTb 3acdhukcmpoBaHa. O30HATOP B TEYEHME BCEro 3TOro NpoLiecca BbIKMIOYEH.

8.7.6 AKTMBaLUA O30HaTOpa

O30HaTop aKTUBUPOBAH U FEHEPUPYET AOCTAaTOYHO 030HA, YTOOLI CHU3UTL KOHLEeHTpauuio NO npumepHo
80 20 % (MuHUMYM — 10 %) OT KanMBpPOBOYHOI KOHLEHTpaLuK, NpuBeaeHHol B 8.7.3. MamepeHHasa KOHLEH-
Tpaums (d) somkHa BbITb 3adhukcupoBaHa. (AHanu3aTop Haxoautesa B pexxkume NO.)

8.7.7 Pexxum NO,

Mocne aktueauun aHanusatop NO nepeknioyaetca B pexxum NO, Tak 4To Tenepb 4epes npeobpaso-
BaTenb NpoXoA4uT rasoeas cMech, coctosawas us NO, NO,, O, n N,. MamepeHHas KOHLEHTpaLUs (a) AorkHa
ObITh 3adpukcupoBana. (AHanusarop Haxoautca B pexxume NO, )

8.7.8 [leakTuBauunsa o3oHaTopa

O30oHaTtop aeakTuBupyetcs. B npeobpasosarens Yepes 4eTEKTOP NPOXOAUT ra3oBasi CMecCb, YKa3aHHas B
8.7.7. NamepeHHas KoHLUeHTpauus (b) aomkHa ObiTh 3admkcuposaHa. (Ananuaartop Haxoautcs B pexxume NO, )
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8.7.9 Pexxum NO

Mpu nepekmioyerun B pexxim NO, korga 030HaToOp AeakTMBUMPOBAH, NoJaya KUCNopoaa Unmu CUHTETUYe-
CKOro BO3AyXxa Takke AOIDKHA ObITh OTKMioYeHa. KoHueHnTpaumus NO, no nokasaHnAM aHanmsaropa He [0SDKHa
oTnuyatbcs 6onee Yyem Ha £ 5 % OT BENMUMHBI, KBMEPEHHOW CornacHo 8.7.3. (AHanM3aTop HaxoauTCs B pe-
xume NO.)

8.7.10 NMepnoaAUYHOCTb UCNLITAHUN
3hhekTUBHOCTL Npeobpasosartens A0MKHA NPOBEPATLCA Nepea Kaxaoii kanmbposkoit aHanmsaropa NO, .
8.7.11 Tpe6oBaHus Kk 3hheKTUBHOCTN NpeobpasoBaTena

S dekTBHOCTL NpeobpasoBaTens AomkHa ObiTb He MeHee 90 %, 0IHaKO BECbMA XENAaTeNbHO, YTOObI
OHa Gbina Bbiwwe — nopsiaka 95 %. Ecnu npu pabote aHanu3atopa B Haubonee TUNUYHOM AManasoHe npeo6-
pasosarernb NO, He B cocTosiHumu obecneumnts cHuxkenune ¢ 80 % ao 20 % cornacHo 8.7.3, cneayet UCNonb3o-
BaTb HaMbONbLUMI AUaNasoH, rae Takoe CHWKeHne obecneunBaeTcs.

8.8 Hacrpoika FID
8.8.1 OnTuMM3auuA NoKasaHUN aeTeKTopa

FID gomkeH ObITb HACTPOEH B COOTBETCTBUU C UHCTPYKLUMAMU U3roToBUTENS. [Nl ONTMMU3aLUK OTKNMKA
B Hambornee TMNMYHOM paboyem ananasoHe AO0SMKEH UCNONb30BATLCA NOBEPOYHbIN ra3 B BUAE NPONaHo-BO3-
AYLLIHOW CMEeCM.

Mocne Toro, Kak BENMYMHLI PacxoA0B TONNUBA U BO3AYXA BbICTABNEHbI B COOTBETCTBUM C PEKOMEHAA-
LUMSIMW U3rOTOBUTENS, B @HanM3aTop NOAAeTCs NOBEPOUHBIN ra3 ¢ KoHueHTpauuen 350 + 75 ppmC. OTknuk
npy AaHHOM pacxoje TONnMBa oNpPeaensaeTca Kak PasHOCTb MeXAy OTKIMKAMM HA NOBEPOYHLINA ra3 u Hyne-
BOW ras. [lanee npousBoaUTCA CTYNEHYaTOe YBEMMYEHNE N YMEHbLUEHWE pacXoAa TOMMMBA MO OTHOLLEHUIO K
YKa3aHHOMY B TEXHUYECKUX YCNOBUAX M3roTOBUTENSA. [NA Ka)aoro 3HaueHus pacxofa TonnmMeBa perucTpupy-
I0TCS COOTBETCTBYIOLLME 3HAYEHMS OTKNMKOB HA NOBEPOUHLIN ra3 u Hynesoi ras. Ctpoutcs rpacmk pasHOCTU
MeXay OTKIMUKaMW Ha MOBEPOYHbLIA U HYNEeBO rasbl B 3aBUCMMOCTM OT pacxoga TOnnvBa, NOCHe Yero Bbinos-
HAIETCA HaCcTpolika pacxoaa Tonnuea no rpaduky, COOTBETCTBYIOLLEMY Gonee GoraTol cmecu. 310 ucxoaHas
HacTpoiika pacxoga TonnuMea, KOTopas MOXET notpeboBarb AanbHENWen ONTUMU3aUUN B 3aBUCUMOCTU OT
pe3yneTaToB TECTa Ha KMCNOPOAHOE BRUSIHUE M NPOBEPKU KOIMPMUUMEHTOB yrneBoAOPOAHONO OTKMMKA NO
8.8.2 1 8.8.3 COOTBETCTBEHHO.

Ecnu kucnopoaHoe snusiHue unu ko3 puumeHTbl yrneBoaopoaHOro OTknuka He oteedqator 8.8.21 8.8.3
AnA Kaxaoro sHa4yeHus pacxoga, Npou3BOAUTCA CTYNEHYaToe YBENMYEHNE U YMEHbLUEHNE pacxoaa Bosayxa
MO OTHOLLIEHMIO K 3HAYEHWUIO, YKa3aHHOMY B TEXHMYECKMX YCMOBUSX U3rOTOBUTENS.

Honyckaercsa Talke onTUMM3auusi ¢ UCMONbL3OBAHMEM Npoueayp, ONUCAHHLIX B pykoBoacTee SAE
Technical Paper 770141.

8.8.2 KoadhcbnumeHThl OTKNUKA YINEBOAOPOAOB

Kanu6poBka aHanu3aTopa A0/MKHA NPOM3BOAUTLCA C MOMOLLbIO MPONaHO-BO34YLLUHON CMECH U OYULLIEH-
HOro CUHTETUYECKOro Bo3ayxa cornacHo 8.5.

KoadhdmumueHTbl OTKNMka JOmKHbLI ONpeaensiTbCs Npu BBOAE aHanu3aropa B 3KCMyarauuto, a Takxe no-
Crie 3HAYUTENbHbLIX NepepLIBOB B paGoTe. KOadMuUMEHT OTKMKA (1},) AN KaXKIOro BUAA YINEBOAOPOAOB — 3TO
OTHOLLEHWE nokasaHusa npubopa FID C1 K KOHUEHTpaUuMu rasa B LMNUHAPE, BbIpaXeHHOe B eauHuuax ppmcCi.

KoHLUeHTpaumsa ra3a ans UCNbITaHUi AOmkHA ObiTb TAKON, YTOOLI aMnIMTyaa OTKNMKA COCTaBnANa npu-
mMepHO 80 % OT NonHOM wKanbl. KOHUEHTpauus 4omkHa BbiTe N3BECTHA C TOYHOCTLIO A0 2 % MO OTHOLLEHMIO
K rPaBMMETPUYECKOMY ITarOHy, BbIPAXXEHHOMY B eauHuLax obbema. Kpome T0ro, OMKHO BbiTh BbINOMHEHO
npeaBapuUTenbHOE KOHAMLMOHMPOBAHUE ra3oBoOro UMNUHAPa B TedyeHue 24 4 npu temneparype (298 = 5) K
[(25 £ 5) °C].

[a3bl AN ucnbiTaHWA U PEeKOMEHAYEMbI€ OTHOCUTENbHbIE BENMYMHBI KOSMULMEHTA OTKINKA JOMMKHbI
ObITb CNEeaYOLWLUMMU:

- MeTaH U O4YULLEHHbI cuHTeTUYeckuin Bo3gyx — 1,00 <, < 1,15;

- MpOMNUNeH W OYULLEHHBIA CUHTETUYECKNIT BO3Ayx — 0,90 <1, < 1,1;

- TOMyOrn U OYULLEHHbI CUHTETUYECKUI A BO3ayX — 0,90 <7, < 1,1,

[aHHble BENUYNHBI OTHECEHDI K 1}, MPUHATOMY 38 e4MHULY ANA NPONaHa U OYULLEHHOTO CUHTETUYECKOrO
BO34yXa.
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8.8.3 Nposepka Ha kucnopogHoe BAUAHUE

lMposepka Ha KNCNOpoAHOEe BIUsIHUE OMKHA NPOBOAUTLCS NMPU BBOAE aHANU3aTopa B aKkCnnyaraumio, a
TaKke Nocne 3Ha4YnTenbHbIX NepepbIBOB B pabote. [ina npoBepku A0IPKEH BbIOUpATLCA Ananas3soH, B KOTOPOM
ucnonb3yemble B TeCTe rasbl nonagatotr B BepxHue 50 %. [lo Hayana npoBepkn AO0SMKEH ObiTb YCTAHOBMNEH
HY>KHbI YPOBEHb TemnepaTypbl neuu. Micnonb3yemble Ana KUCAOPOAHOTO BANSIHUA ra3bl onpeaeneHsl B 8.2.5.

a) MokasaHua aHanusaTopa AOMKHbI ObITb YCTAHOBMIEHbI HA HYIIb.

b) ina 6eH3MHOBLIX ABUraTenen aHanu3aTop A0MmKeH ObiTb 3aNONHEH CMECHIO C HYNEBLIM COAEPXaHU-
em kucnopoaa. Ana au3enbHblx Asurarenen npubopbl A0MKHBI ObITb 3aNONHEHLI CMECHIO C COAEPXKaHWEM
kucnopoaa 21 %.

¢) OTKNUK B HYNEBOW TOUKE AOIDKEH ObITb NepenpoBepeH. Ecnu oH uamexunca 6onee yem Ha 0,5 % ot
MOMHON LUKAanbl, NOAMYHKTbI @) U b) AOMKHBI ObITb NOBTOPEHbI.

d) JlormkHb! ObiTb BBEAEHBI rasbl sl NPOBEPKU HA KUCMOPOAHOE BNUSIHUE C COAEPXaHMEM Kucnopoaa
5% n10 %.

€) OTKNUK B HyNeBOW TOYKE AOIMKEH ObITk nepenpoBepeH. Ecnu oH uamenuncsa 6onee yem Ha 1 % ot
MOJIHOW LUKanbl, NPOBEPKA AOIDKHA ObITb NOBTOPEHA.

f) KucnopoaHoe snustune (%O,int) no noanyHkTy d) paccuutsiBaeTcsa no popmyne

(B-oTknuk ananusatopa)
B

%0, int = -100, (14)

rae OTKNUK aHanmsaropa paBeH A

%FSatA
rae A — KOHUEHTpauus yrnesoAopoAa B YacTAX Ha MUIMOH C (MUKPONMTPOB Ha NUTP) NOBEPOYHOrO rasa,
MCNoMb3yemoro B NoAnyHkTe b),

B — koHueHTpauua yrnesogopoaa (ppmC) B NOBEPOYHOM ra3e Ans NPOBEePKM Ha KNCNOPOAHOE BNUSHUE,
MCNOMbL3YeMOro no nNoanyHkty d).

-%FSatB,

A
(ppmC) = D’ (15)

rae D — nons (B npoueHTax) OT NOMHOMW WKasnbl OTKAMKA aHanu3aropa Ha NpucyTcTeue A.

@) MpoueHT kncnopoaHoro enuaHna (%O,int) AomkeH GbiTb menee + 3,0 % nepea ucnbiTaHMem Ans
BCEX NOBEPOYHLIX ra3os, TpebyeMbix ANA AaHHON NPOBEPKHN.

h) Ecnu kucnopoaHoe BnuaHue npesbiwaet £ 3,0 %, cneayet NPOU3BECTU NOLLIATOBYIO MOACTPOKY pac-
xoAa Bo3gyxa no 06e CTOPOHbI OT 3HAYEHUS, 3a4aHHOTO U3rOTOBUTENEM, MOBTOPSAS HA KAXAOM Luare npoue-
aypy no 8.8.1.

i) Ecnu kucnopoaHoe Bnusinne npesbiwaet £ 3,0 % nocne NOACTPONMKKM pacxoaa Bo3ayxa, CrneyeT Bbl-
NOMHUTb aHANOTMYHYIO ONepaLmio ¢ PacxoaoM TONMMBA, a 3aTeEM U C PacxoaoM npobbl, MOBTOPSISA HA KaXKAOM
ware npoueaypy no 8.8.1.

j) Ecnu kncnopoaHoe BnusiHWE NOcne 3Toro Bee ewe npesbiwaet + 3,0 %, 370 03HAYaeT, YTo aHanu3a-
TOp, TONNMBO B FID unu ycTrpoicTBo NOArOTOBKW BO3AyXa ANA FOpeHUs TpebyloT peMoHTa unu 3ameHol. Mocne
3TOro AOMKHbI ObITh MOBTOPEHBLI BCE NOANYHKTHLI OT a) A0 i) C UCNOSNb30BAHMEM 3aMEHEHHOTO UIU OTPEMOHTU-
pPOBaHHOro 060PYI0BAHNSA UINU 3aMEHEHHBIX [a30B.

8.8.4 3phekTMBHOCTL OTAENUTENA HEMETaHOBLIX (hpakuuit (NMC)

8.8.4.1 O6LumMe nonoxeHus

NMC ucnonb3yercs ans yaaneHus HeMeTaHOBbIX YrNeBoA0pOoa0B U3 ra30BOi NPOOLI MyTEM OKUCIIEHUSA
BCEX YIMeBOAOPOAOB, 32 UCKIIOYEHWEM MeTaHa. B ngeansHOM cnyvyae KOHBEPCUA ANA MeTaHa JorkHa ObiTh
paBHa 0 %, a Ana Apyrux yrnesogopoaos, NpeacTaBsieHHbIX 3TAHOM, OHa AomkHa cocTtasnatb 100 %. Onsa
TO4YHOro uamepeHusi konundectsa NMHC Heobxoaumo onpeaenuTb 3HadeHus aByx a¢pdeKTMBHOCTEN, UCMONb-
3yeMbIX 3aTEM B pacdeTax MaccoBoro pacxoga BobibpocoB NMHC (cMm. 14.4).

8.8.4.2 3ppekTUBHOCTb MO METAHY

Yepes FID gBaxkabl NponycKaeTca METAHOBbLIN KanMbpoBOUYHbIN ra3 — yepes NMC u nomumo NMC, u B
060ux cnyyasx OUKCUPYIOTCA 3HA4YEHUA KOHUEHTpauun. OpdeKTUBHOCTL onpeaensaeTcs no opmyne
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c
EM —1- wCutter ) (16)
Cw/oCutter
TA€ Cycutter — KOHUEHTpauusa HC, koraa CH,4 nponyckaetcs Yepe3 NMC;
Cu/ocutter — KOHUEHTpaLua HC, koraa CH, He nponyckaetcs Yepes NMC.

8.8.4.3 O PeKTUBHOCTb MO STaAHY
Yepes FID aBaxabl NponyckaeTcs 3TAHOBLIN KanubpoBOYHbIN ras — yepe3 NMC u nomumo NMC, u B
060uMx cnyyasix perucTpUpyroTCA 3Ha4eHMs KOHUeHTpauun. 3 peKTMBHOCTL onpeaensaeTca no opmyne

c
EE -1- wCutter , (7
Cw/oCutter
rae Gycutter — KOHUEHTPauus HC, koraa C,Hg nponyckaetca yepes NMC;
Cwiocutter — KOHUEHTpauua HC, koraa C,Hg He nponyckaetcs yepes NMC.

8.8.5 KoadppuumeHT oTKNMka Ha MeTaHos

Ecnu ananusatop FID aomkeH ncnonb3oBarbCcsl ANA aHaNU30B YrneBoAopoao0B, CoaepXKallumx MeTaHon,
ANA 3TOT0 aHanu3aTopa AokeH ObiTh onpeaeneH Ko3PMUUMEHT OTKNIUKA HA METaHON (f,).

M3BecCTHbIN 06bEeM MeTaHoNa (@, B MUNNMIUTPaAXx) C NOMOLLbIO TPaayMPOBAHHOTO LWNPULA BBOAUTCA B
HarpeTyio 30Hy cmelumaHus [395 K (122 °C)] MeMOpPaHHOIO MHXEKTOpAa, UCNapsaeTCs U BLIBOAUTCA B Teana-
POBLI MELLIOK, IAe HAXOAUTCA U3BECTHLIN 06beM HyneBoro rasa (b, B kybomerpax). O6bem HyneBoro rasa
DOIDKEH ObITb TAKMM, YTOOBLI KOHLUEHTPaLMA MeTaHoNa B Mewwke Gbina TMNMYHON Ans npo6 orpaboTasLumx
rasos.

3arem npo6a 13 meLlka aHanu3npyertcsi ¢ nomoLLbio FID, a koachdULMEHT OTKNMKA pacCuMTbLIBAETCS MO
¢dopmyne
_ XFD

Csam
rae Xgp — nokasanue FID B 4acTsix Ha MUASIMOH (MUKPONUTPOB Ha nUTP) C;
Cgam — KOHLEHTpaLusa MeTaHona B npo6ooTOOPHOM MeLuke B ppmC, BbIMUCNEHHAA NO 3HAYEHUAM & U b:
CSAM =594 + a/b.

Im (18)

8.9 Bninsinue Ha nokasaHus aHanusaropos CO, CO,, NO,, O,, NH; u N,O
8.9.1 O6LwmMe nonoxeHus

Kpowme rasa, aBnstoLeroca npeaMeToM aHanusa, B npobe npucyTCTBYIOT U Apyrue rasbl, KOTOPbIe MOTYT
BMUATb Ha NokaszaHus npubopa, Uckaxkas Mx B Ty MU UHYIO CTOPOHY. B npnbopax Tuna NDIR n PMD moxet
MMETb MECTO MOMOXUTENbHOE BNMSAHUE, KOrAa NOCTOPOHHUI ra3 BRMSIET Ha nMokasaHus npubopa B TOM e
HanpasneHWu, YTO U U3MEPSIEMbINA, HO B MEHbLLUEN CTeneHu. OTpuuaTesibHoe BIMSHUE MOXET UMETb MECTO B
npubopax Tnna NDIR, koraa nOCTOPOHHUIA ra3 pacLUMPSIET NOMOCY NOrMOLLUEHUS U3MEPAEMOrO rasa, U B Npu-
Gopax Tuna CLD, korga nocTopoHHUIA ras ocnabnsiet uanyyeHue. Nposepka Ha BRAUAHME, ONUcaHHas B 8.9.2
u 8.9.3, fOMKHA NPOBOAMTLCA NEpea BBOAOM aHanNMU3aTopa B 3KCMyaTauumio, a TaKKe NOCne 3HaYUTENbHbIX
nepepsIBOB B €ro paboTe, HO He pexe OZHOrOo pasa B rog.

8.9.2 Npoeepka anannsaropa CO Ha BNuAHUE NOMeXoobpasyowmnx pakTopoB

Ha paGoty ananusaropa CO moryT enusTb BoAa U CO,. Mo3aroMy nosepoqHsiit ras CO, ¢ KOHLEHTpa-
uueii ot 80 % A0 100 % OT NONMHON LLKanbl MaKCUMAanNbLHOro paboyero AManasoHa, UCNonNb3yemoro B UCMbITa-
HUAX, AOIMKEH NPONYCKaTLCA Yepes BOAY NPU KOMHATHOW TeMnepartype v npu 3T0M A0MmkeH MKCUPOBaTLCA
OTKNUK aHanuaatopa. OTKNUK aHanu3aTopa He AOMKEH NpeBbIaTb 1 % OT NOSHOW LKAl — ANS AMana3oHoB,
pasHbIX unu npessiLwatowmx 300 ppm, unu 3 ppm — AnA gnanasoHoB Hwke 300 ppm.

8.9.3 Npoeepka ananusaropa NO, Ha BnusiHue nomexoobpasytowmux akropos

Ons ananusatopos tuna CLD (kak n HCLD) Takumn daktopamm sisnsiotca CO, u BoasiHeie napsi. Mo-
Mexoo6pa3syioLuee BNUsHUE 3TUX ra3oB NPOMNOPLMOHATIbHO MX KOHLUEHTPAaLMK, NOSTOMY HeoGX0AUMa MeToau-
Ka onpeaeneHus nokasatenel ocnabneHns Npu MakCUMarnbHO BO3MOXHbIX 3HAYEHMSIX KOHLIEHTPALUK, KOTO-
pbl€ MOTYT BO3HWUKHYTb B XOZA€E UCMbITAHWIA.
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8.9.3.1 Mposepka BnmaHua CO,

Yepes aHanusatop NDIR nponyckaercs noBepoyHbint ra3 CO, ¢ KoHueHTpauuei ot 80 % ao 100 %
MONHOW LKAkl MakcumanbHoro paGoyero avanasona, u nokasaHuwe npudopa no CO, cukcupyerca kak se-
nuunHa A. 3atem oH pasbasnsercs npuMepHo Ha 50 % nosepoyHbiM rasom NO u nponyckaetca yepe3 NDIR
u (H)CLD, npu stom nokasanusi no CO, u NO huKcupyloTCA COOTBETCTBEHHO Kak BenuuuHbl B n C. 3arem,
koraa nogava CO, otkniovaerca u yepes (H)CLD npoaomxaer npokavnsaTbCA TONLKO NOBEPOYHBLIN ra3 NO,
nokasanue nputopa no NO chukcupyetcs kak senuumnHa D. Bnuanue CO, (nonpaeka Ha BnusHue CO, ) pac-

cuuTbiBaeTca no hopmMyne
Eco. =|1 (C-4) 100 (19)
€. =1 | (D-A)-(D-B) ’

rae A — kOHUeHTpauua HepasbasneHHoro CO,, usmeperHas ¢ nomowbio NDIR, %;

B — koHueHTpauus pasbasneHHoro CO,, usmepeHHas ¢ nomouwibio NDIR, %;

C — KoHUeHTpauusa pastaeneHHoro NO, usmepeHnHas ¢ nomouwto (H)CLD, ppm;

D — kOHUeHTpauua HepasbasneHHoro NO, uamepeHnHas ¢ nomowpto (H)CLD, ppm.

[onyckaetcs ucnonb3oBaHue anbTEPHATUBHLIX METOAOB pa3baBneHns u JO3MPOBAHUS MOBEPOYHbIX ra-
308 CO, 1 NO, Hanpumep AUHAMUYECKOE CMELLMBAHKE.

8.9.3.2 Nposepka BnuAHUSA BOAbI

OTa nposepka OTHOCUTCA TOSMbKO K USMEPEHUSIM KOHLEHTpaLmMK BRAXHOro rasa. Pacuer BnuaHus soabl
AOSDKEH y4uTbiBaTh pasbasneHne noBepoyHOro raza NO BOAsAHbIM NAapoOM M NpUBEAEHME KOHLIEHTpauuu BO-
[AAHOro napa B CMECU K TOM BENUUYUHE, KOTOPasA 0XXUAAETCA BO BPEMSA UCNLITAHUN.

MoBepouHbin ra3 NO ¢ koHueHTpauueli ot 80 % A0 100 % OT NOAHON WKanbl B HOpMansHOM pabouem
aunanasoHe nponyckaetca 4Yepes (H)CLD, nonydyeHHoe npu 3TOM 3HadyeHne NO 3anucbiBaerc B Kayecrse
BenuuuHbl D. 3atem nosepoyHbli ra3 NO nponyckaeTca yepes Bogy ¢ temneparypon (298+5 K [(25 t 5) °C],
3ateMm — yepes (H)CLD, n nonyyeHHoe npu 3ToM 3HaveHne NO peructpupyerca B kayecrse BenuuuHbl C.
Temneparypa BoAbl A0mkHA ObiTb U3MEPEHA 1 3adMKCUpPOoBaHa. [laBneHne HaCbILEHHbIX NApOB CMECH, COOT-
BETCTBYIOLLEE Temnepartype Boabl B 6apbotepe (F), peructpupyerca B ka4uecTee BenuunHbl G. KoHueHTpauus
BoasiHoOro napa (H, B %) B cMecu paccyMTbiBaeTca no popmyne

H =100 [EJ (20)
Po
Oxupaemas KoHUeHTpauusa nosepodHoro rasa NO B BogsaHom nape (D,) paccuutbiBaerca no opmyne
H
D.=D-|{1-———|.
e [ 100) 1)

Ona ausenbHOro asurarens makcuMansHas KOHLUEHTpauus BOASIHOTO napa B orpaboraBlumx rasax

(B %), oxxmpaemas nNpu UCNbITAHMAX, A0MKHA ObiTb paccynMTaHa B NPEANONOXEHUN, YTO OTHOLLEHNE aTOMHbIX

konuyects H:C B Tonnuee pasHo 1,8:1 N0 MakcumarnbHon KoHueHTpauun CO, B oTpaboTaslumx rasax (A) no
dopmyne

Hy, =09-A 22)

3aperncrpuposars 3HaueHus H, D, u H,,.
BnusaHue Boabl (nonpaeka Ha BMSAHUE BOALI) paccuuTbiBaeTcs no hopmyne

_100.|Pe=C | (Hm
EH20100[ > NHJ 23)

rae D, — oxugaemas KoHUeHTpaums pasbasneqHoro NO, ppm;
C — koHUeHTpauus paszbaeneHHoro NO, ppm;
H,, — MakcuManbHas KOHUEeHTpaums BoasiHoro napa, %;
H — dhakTnyeckasa KoHUeHTpaumsa BogsHoro napa, %.

MpumedaHue —[na atoro TecTa BaxHo, 4Tobkl cogepxanune NO, B nosepouHom rase NO GbiNo kak MOXHO
MeHblLUe, Nockonbky abcopbuma NO, Bofoil B pacyeTax He yunThIBaeTcs.
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8.9.3.3 MNpeaensbHO gonycTuMasi BENUYUHA NoMexoobpasyowmx aktopos

MpeaenbHO onycTumas BenuyuHa NoMexootpasytowmx pakToOpoB paccYMThIBAETCA Creaylowmm o06-
pasom:

- AnAa Bcex aHanu3atopoB CLD cyxoro Tuna AOMmMKHO BbiTb A0Ka3aHO, YTO NpK MakcMmanbHOW oxuaa-
€MOJi KOHLieHTpaumn BOAAHOTO napa (T. €. BenuynHbl «% H,O exp») npuMeHsiemblit cnocob yaaneHnus soabl
obecneunsaet nogaepxxanne snaxHoctn B CLD Ha ypoBHe He Bonee 5 r Bogbl HA KMMOrpamMmm CyXOoro BO3-
ayxa (unm okomno 0,008 % H,O), 4To COOTBETCTBYET OTHOCUTENBLHOM BriaxkHocT RH = 100 % npu 3,9 °C un
101,3 klMa. 3T0 COOTBETCTBYET TaKXKe OTHOCUTENbLHOMN BRnaxHocT RH = 25 % npu 25 °C 1 101,3 klMa. doka3sa-
TENbCTBOM SABMAETCHA TEMMNEPATypa, M3MEPEHHAas Ha BbIXOAE TEMNNOBOr0 BO3AYXOOCYLUUTENS, UMK BMAXKHOCTb,
nsmepeHHasa HenocpeacTeeHHo nepea CLD. Bo3MOXHO Takke U3MepPeHue BrnaxHocTu Ha Bbixoae CLD, ecnin
B NpMBOp BXOAMT TOSMbKO OAMH NOTOK — U3 OCYLLUMTENS;

- anga rpy6oro nsmepeHns snmaHna CO, B cooTeeTcTBUM € 8.9.3.1 —2 % OT NOMHOMN LUKan.;

- BNUAHNE BOAbI B COOTBETCTBUM € 8.9.3.2 — 3 % OT NOMHOW LUKanbI;

- AN nsmepexni B pasbdasneHHon cpeae — 2 % — cymmapHoe BrmsiHne CO, 1 BOAbI.

8.9.4 Npoeepka aHanusaropa O, Ha BNMsAHUE NOMexoo06pasyowmx dakropos

Otknuk aHanu3daropa Tuna PMD Ha BO34ENCTBME UHBIX, OTNIMYHbLIX OT KUCOPOAa, ra3oB OTHOCUTENbHO
cnab. B Tabnuue 6 npuBeaeHsbl KUCNOPOAHbIE 3KBUBANEHTBI TUMUYHBIX COCTABMAOLLMX 0TpaboTaBLLUMX ra30B.

Tabnwuya 6 - KncnopogHele aKBUBanNeHThl

[EE] O, sKkBuBaneHT, %
Aunokeng yrnepopa (CO,) - 0,623
Okeunp ymepoga (CO) - 0,354
Okemp asota (NO) +44 4
Auokeng asota (NO,) + 28,7
Boaa (H,0) - 0,381

Ecnn Heobxogumo o06ecneynTb BbICOKYIO TOUHOCTb M3MEPEHUIA, HAbNIAAEMbIE 3HAYEHUS KOHLEHTpa-
LMK KUCTOpOAa AOMKHbI GbiTh OTKOPPEKTUPOBAHLI CMEAYIOLIMM 06Pa3oM:

KucnopoaHbin akBusaneHT % O, - Habnioaaemas KOHUEeHTpaLms
100 '
Ona aHanusartopos Tuna ZRDO un ECS uHCTpyMeHTanbHOEe BNUsiHUE, BbI3BAHHOE OTSIMYHLIMU OT KUC-

nopoga rasamu, 4OMKHO ObiTb KOMNEHCMPOBAHO B COOTBETCTBUM C MHCTPYKUMSIMM NOCTasLumka npubopa u
NPUHATON UHXEHEPHON NPAKTUKOMN.

BnusaHue =

24

8.9.5 MNpoeepka Ha B3aumHoe BnusaHue Kananoe usmepenma NH; u N,O npu ucnonb3osanum
uH@pakpacHoro (IR) u ynerpacdpuonerooro (UV) usnyyeHun.

8.9.5.1 MNopAaoK KOPPEKTUPOBKU B3AUMHOTO BNUAHMA ANA aHanusatopos NH; (MeTtog NDUVR)

CyliecTeyeT B3aMMOBNUAHNE MEXY KaHanamu namepeHus okucu asora (NO) u asyokucu asora (NO,).
CoaepxaHne 060Mx KOMNOHEHTOB U3MEPSIETCSA C NOMOLLIO M3MepUTENbHLIX NPMOOPOB, NPU 3TOM, €CNu B3a-
UMHOE BNUsiHUe NpeBbiLaeT 2 % OT NOSHOM LKarbl, NOKa3aHWUA aHanu3aTopa A0MKHbI ObiTb COOTBETCTBEHHO
OTKOPPEKTUPOBAHbI.

8.9.5.2 MNposepka Ha B3auMHOE BNUSIHUE

Kann6posouHble rasel ana NO u NO, nojalotcs B aHanu3atop C BKIIOYEHHOW KOMMEeHcaumen
B3aUMOBITUAHUA. |_|p|/I ApoBepKe Ha B3aMMHOE BNUAHUE ANA KaXKAO0ro KOMNOHEHTa AOFKHbl UCNOSb-
30BaTbCA KanNUGPOBOYHLIE radbl KAK MUHUMYM NATU PA3NUYHBIX KOHUEHTPAUUi, KOTOpPbLIE paBHOMEPHO
pacnpegeneHbl B UHTEPBANE MEXAY HYNEBOW N MAaKCMMAaNbHO OXWAAEMOW KOHLUEHTpaUUEN rasa, cosaa-
lowjero nomexy. MakcumanbHoe OTKNnoHeHue nokasaHusa no NH; oT nokasaHusa npu HyneBoM 3HaYeEHUN
AOMKHO ObITb MeHee + 2 % OT NONHOW LWKanbl B Hanbonee TunudyHom pabouyem gnanasoHe. Ecnu oT-
KITOHEHWNE MPEBBLILLAST YKAa3aHHOE 3HaueHue, AoMmKHA ObiTb NOCTPOEHA HOBAA KpPUBAA KOPpPEKUUN AN
COOTBETCTBYIOLLENO KOMMNOHEHTA, CO34al0LLErO MOMEXY, U NO HEW A0MKHbI KOPPEKTUPOBATLCH NOKA3aHUA
aHanusaTopa. MoryT ucnonb3oBaTbCA CMECHK KaK C OAHUM, TaK U C ABYMA 1 Gonee B3anmMoBnuAIOWLUMN
rasamu.
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8.9.5.3 Nopaaok NOCTPOEHUS KPUBLIX KOPPEKUMM NO B3AUMHOMY BAMSAHMUIO

8.9.5.3.1 BsaumHoe snusHue NO

B aHanusartop NH; aorokHbI nogasatbcs kanubpoBoYHbIE rasbl Kak MUHUMYM C NATLIO Pa3NUYHBIMM KOH-
ueHTpauusaamm NO, paBHOMEpPHO pacnpeaeneHHbIMU N0 BCEMY AnanasoHy U3MEpPEHUA aHanusaropa.

HomuHanbHble 3HaveHns NO n nsmepeHHbie 3HaueHns KoHueHTpauuu NH; 1omkHbl GbiTh 3anUCaHsl.
Kpusas koppekuum ans B3aumHoro BnusaHua NO paccuuTbiBaeTCA METOAOM HAMMEHbLUMX KBAAPaTOB Ansl NOo-
CTpoeHusi Haubonee noaxoaaLen MYHKUMKM annpokcuMauumn (Hanpumep, nonuHomHoi) f (NO). Yucno Touek
annpoKkCMMaLMK JOIDKHO ObITb KK MMHUMYM Ha ABE eauHULbl OonbLie nopsaka MHOrouneHa (Hanpumep, Ans
MHOTOUIIEHa YETBEPTOr0 NOPSAAKA HYXXHO KaKk MUHUMYM CEMb TOYEK).

Bjenuqm-la koppekunn NHz o unencaumen = NH3 63 komnencaym — F (NO) AomkHa GbiTe B npeaenax + 1 %
NONMHOW BENUYUHBI MOKA3aHUA aHanu3aTopa Ha Hyne.

8.9.5.3.2 BaanmHoe snusiine NO,

Mpoueaypa ana NO, Ta e, 4T0 n ANA NnoBepouHbIX rasoB NO,. Pesynsratom AomkHa ABUTLCA KpuBast
koppekuuu f (NO,).

Jnsa nocTpoeHUs1 KOMMEeHCALMOHHbLIX KPUBLIX NO B3AUMHOMY BIIMSIHUIO JOSDKHBI UCMOMNb30BaThCS TOMBLKO
KanmbpoBO4HbIE ra3bl B BUAE CMECU C OAHUM B3aUMOBMUSIOWLMM ra3om. cnonb3oBaHue cmecel ¢ AByMS U
Gonee B3aMMOBMNUSIIOLLMMM ra3aMm Anst NOCTPOEHUS KOMNEHCALIMOHHBIX KPUBBLIX MO B3AUMHOMY BIMSIHUIO HE
JonyckaeTcs.

M3meputenbHasa cuctema AOSKHA BbINOMHATL pacyeT HeoOxoAMMOI KOMNEHcauuu No COOTHOLUEHUIO
NH3 C KoMneHcaLmein NH3 6e3 koMneHcaLmmn — f(N=) - f(NOZ)'

Mocne NOCTpPOEeHUst KOMNEHCALMOHHBIX KPUBbLIX KOMMEHCALMA B3AUMHOTO BIUSIHUA AOMKHA ObITb Npo-
BepeHa B nopsajke, npusegeHHom B 8.9.5.2.

8.9.5.4 MNopsaok KOPPEKTUPOBKN B3aMMHOTO BNUAHWA Ans aHanusaropos N,O (metoa NDIR)

B aTOM Cnyyae MMeeT MeCTO B3auMHOe BRusHWE ¢O cTopoHbl CO,, CO n NO, a Takke B HeGOnbLIOK
CTEeneHn — CO CTOPOHbI HEKOTOPbLIX YINEeBOAOPOAOB.

8.9.5.5 MpoBepka Ha B3aMMHOE BIIUSIHUE

Kanu6posouHble rasel ans CO,, CO, NO u CyHg nogalorcs B aHanu3arop € BKIIOYEHHON KOMMEHcaumei
B3aumoBnuAHUSA. pu NPoBEPKE HA B3AMMHOE BINUSHME ANA KAXAOT0 KOMNOHEHTA AOMKHbLI UCNONb30BaTLCA
KanuBpoBOYHbIE rasdbl KAK MUHUMYM NATU Pa3NUYHbIX KOHLEHTPALUI, KOTOPbIE PABHOMEPHO pacnpeaeneHbl B
WHTEpBane Mexay HyneBoWw 1 MmakcuMmarbHO OXuaaeMon KOHUEHTpaumen rasa, cosgaiowlero nomexy. Makcu-
MansHoe OTKIOHEHWe nokasaHua no NO, OT MOKa3saHUs Npu HYNEBOM 3Ha4YEHNN A0MKHO ObITb MeHee + 2 %
OT MOSHON BENUYMHbI Hanbonee TUNMYHOTO paboyero auanasoHa. ECnu OTKNOHEHUe NpPeBbILLAET yKa3aHHOe
3HayeHue, JormkHa ObiTb NOCTPOEHA HOBAs KPMBAsA KOPPEKLUK ANS COOTBETCTBYIOLLETO KOMMOHEHTa, co3aato-
LLero nomexy, 1 no Hei AOrmKHbI OblTb OTKOPPEKTUPOBaHLI NOKasdaHWA aHanu3aTtopa. MoryT ucnonbL30BarbCA
CMECM KaK C OAHWUM B3aMMOBNUSOLLMM ra3oM, TakK U ¢ AByMA U Bonee B3aMMOBANSIOLIMMU razamu.

8.9.5.6 MNopsag0oK NOCTPOEHUS KPUBBIX KOPPEKLMMK NO BSAUMHOMY BIUAHWUIO

8.9.5.6.1 BsaumHoe BnusiHue CO

B ananusartop N,O aorkeH noaasathesl KanMBpOBOYHLIN ras, Kak MUHUMYM, C MATLIO PasNNYHLIMU KOH-
uenTpauusamm CO, paBHOMEpHO pacnpeaeneHHbIMU o BCeMy AuanasoHy USMepeHuit aHanuaaropa.

HomuHanbHbie 3HaueHns CO n n3MepeHHbIe 3HaYeHUA KOHLEHTpaLun NoO A0mKHEI BbITh 3admkcupo-
BaHbl. KpuBas koppekuuu ana B3aumHoro enmsHuMa CO paccyuTbiBaeTCA METOAOM HaMMEHbLUMX KBaApaToB
Ansi NOCTpoeHust Hambonee noaxoasien hyHKLUM annpokcumauuu (Hanpumep nonuHomHon) f (CO). Yucno
TOYEK annpoKCMMAaLMMN AOMKHO ObITb, KAK MMHUMYM, Ha ABe eAnHWLBI BonbLue nopaaka MHOrouneHa (Hanpu-
Mep ANns MHOrOYsIEHa YETBEPTOro Nopsaka Hy>KHO, Kak MUHUMYM, CEMb TOYEK).

OtkoppekTupoBaHHbie 3HaueHnst NyO ¢ oynencaumein = N2© 6es romnencaym — F (CO) AOMKHBI ObITh B
npegenax £ 1 % MOMHOW BENWYUHBLI NOKa3aHUA aHanu3aTopa Ha Hyne.

8.9.5.6.2 BaaumHoe snuaHne CO,, NO u C;Hg

Ta xe npoueaypa npeaycmotpeHa ans CO,, NO u C3Hg. B pesynsrate g0rkHbI GbiTh MOMyYeHb! KOP-
pekTupytoLme pyHkumu f(CO,), F(NO) u f (CzHg) cooTBeTcTBEHHO.

Ana nocTpoeHWst KOMMEeHCALUMOHHbBIX KPUBbIX MO B3AUMHOMY BIUSAHUIO A OMKHbI UCMOMb30BaTLCA TOMLKO Ka-
NMOpPOBOYHbLIE ra3bl B BUAE CMECK C O4HUM ra3oM, co3aatoLmMm nomexy. Micnonb3oeaHne cMecei ¢ AByms u 6onee
B3aUMOBMAMSAIOLLMMU rasamu A5 NOCTPOEHUS KOMMEHCALMOHHbIX KPUBbIX NO B3aWMHOMY BIUSIHUIO HE AOMYCKaETCS.

M3ameputenbHas cucteMa A0ImkHa BhIMOSHATL Pac4eT HEOBX0AMMON KOMMNEHCALMU NO COOTHOLLEHUIO

N2O¢ KOMMeHcauuei — N2Oges KoMneHcaumm — f(COy) = -f(CO) - f(NO) - f(C3Hg).
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[Nocne nocTpoeHUa KOMNEHCALMOHHBIX KPUBbIX KOMMEHCaLMS B3aUMOBIMSAHUA A0MmKHA BbITe NpoBepe-
Ha B nopsake, npuBeaeHHOM B 8.9.5.5.

8.10 NMepuoaANYHOCTb KANUOPOBKU

AHarnM3aTopbl A0IDKHbI NPOXOANTL KanMGPOBKY COrMacHo 8.5 He pexe YeM pa3s B TPU MecsALla, a TaKkke
BO BCEX CMyyasix, KOrAa CUCTeMa NPOX0AMNA PEMOHT UMM MO BEPranack U3MEHEHUSIM, CMOCOGHbLIM NOBMUATL
Ha ee KanuMbpOoBKY.

9 KanubpoBka cUCTeMbl U3MEPEHUA YacTul,

9.1 O6wme NoNoXeHus

KanubpoBka kaxaoro KOMMOHEHTa A0SMKHA NPOBOAUTLCA C NEPUOAUYHOCTbIO, AOCTATOYHONW Ans obe-
CrevYeHus TOHHOCTU B COOTBETCTBUM € TpeboBaHMAMU HACTOAWero craHaapra. B atom pasgene npueeaeHsbl
METOAbl KanMOPOBKM KOMNOHEHTOB, ONUCAHHLIX B 7.6 1 17.

9.2 Mopsapok kanuGpoBKU
9.2.1 UsmepeHue pacxona

KanubpoBka ra3oBbix CYETYUMKOB UMK annapaTtypbl AN M3MEpPEeHUs pacxoaa AomkHa ObiTb AOKYMEHTHU-
poBaHa B COOTBETCTBUU C MEXAYHAPOAHLIMM U (MNN) HALMOHANbLHLIMU CTaHAAPTaMM.

Ecnun pacxoa rasa onpegensietcsi pasHOCTHbIM METOAOM, NpeAenibHO A0NyCTUMas ownbka pasHOCTK
DOIKHA ObITh TAKOM, UTODOLI NOTPELLHOCTL G, .4 ObiNa B npeaenax = 4 % (cm. Takxke 17.2.1, NOACHEHUA K cxe-
MaM aHanu3aropoB oTpabGoTaBLUMX ra30B NpuBeAeHbl Nog pucyHkammu 10—18). OHa MOXeT GbiTb BbMUCHEHA
Kak cpeiHeKBaApPaTUYHOE 3HAaYEHWe NOTPELLHOCTEN Kaxaoro npubopa.

9.2.2 AHanu3aTopbl OTpaboTaBIINX ra3oB

Ecnu samepsl koHUEeHTpauun CO, unu NO, ncnons3yiotca Ana onpeaeneHus cteneqn pasdasnequs, 7o
aHanmaaTtopbl 0TpaboTaBLUMX ra30B AOMMKHbI ObITb OTKaNMBpoBaHbl B COOTBETCTBUK C 8.5.5.

9.2.3 NMpoBepka MeTOQOM pacxoaa yrnepoaa

Mertoa pacxoza yrnepoaa pekomMeHAyeTcs kak cnocob NpoBepku CUCTEM U3MEPEHUSI U KOHTPONS OTpa-
6oTaBLUMX ra30B, a Takke NOATBEPKAESHUS NPAaBUNbHOCTM PabOoTbl YACTUUHOMOTOYHOV CUCTEMbI pa3baBneHus.
MpoBepka METOAOM pacxoAa yrnepoaa AoMkHa NPOBOAUTLCH, KAk MUHMMYM, NPU Nycke HOBOTO ABUratens B
JKCnnyaTaumto u Npu BHECEHUM CYLLIECTBEHHBIX U3MEHEHUI B UCTIbITaTENIbHOE 060pyAOBaHMeE.

Mpu 3TOM ABUraTenb AOMKEH paboTaTb B peXXMME MaKCUMASIbHOTO KPYTALLEr0 MOMEHTA U YacToThbl Bpa-
LLEHWUs UMK B APYTOM YCTAHOBUBLUEMCA peXuMe, Npu KOTOPOM B OTpPaboTaBLUMX ra3ax CoaepkUTCA, Kak MU-
HUMYM, 5 % CO,.

YacTtuuHonorouHasa cucrtema npoboorbopa gomkHa paborare ¢ koachduumeHTom pasbasneHus nopsa-
ka 15:1.

Mpu npoBepke METOAOM pacxoaa yrnepoaa A0MmKHA NPUMEHATLCA METOAUKA, NPUBEAEHHANA B NPUNOXe-
Huu F. Pacxoabl yrnepoaa paccuntbiBalotcs no ypasHeHusam (F.1), (F.2) u (F.3). Bce paccuuTaHHble 3HaY€HUA
pacxoaa yrnepoaa AOfDKHbI COBNaAaTh C TOMHOCTLIO A0 6 %.

9.3 MpoBepka ycnoBuin Te4eHUA NPN YaCTUYHONMOTOUYHbIX U3MEPEHUAX

[nana3oHbl ckOpoCcTM OTpaboTaBLUMX FA30B W Nynbcauui AaBnNEHUSA AOMKHbI ObITb NPOBEPEHBLI U OT-
perynupoBaHbl cornacHo TpeboBaHuAM 17.2.1; NOACHEHUA, kacaloWmMecs BbINYCKHON TPyObl, NpUBEAEHbI NOA
pucyHkamm 10—18.

9.4 MNepuoaUYHOCTb KanNUGpPoOBKM

Annaparypa Ans nsmepeHui pacxofaa A0sbkHa NPoXoAUTL KanuBGpPOBKY MOCHE KaXaoro PEMOHTA CUCTe-
MbI UNIN BHECEHUSI B HEE U3MEHEHUI, CNIOCOBHBIX MOBIUSTH HA TAPUPOBOYHBIE KPUBLIE, HO B NIOGOM Cnyyae
He pexke OAHOro pasa B rog.
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10 KannbpoBka nonHONOTOYHOM CUCTEMbI pa3baBneHusi CVS

10.1 O6Gwme nonoxeHuma

Cucrema CVS (ot6opa npob nocTosHHOrO o6bema) AomkHa ObiTb OTKanubpoBaHa C UCMONb3OBAHWEM
NPeLM3NOHHOIO pacxooMepa U perynupyemMmoro Apoccens. Pacxoa yepes cuctemy JOMKEH U3MEPSATLCA NPU
pasnMYHbIX NOMOXEHUSAX APOCCENS, NPY 3TOM perynmpyemblie napameTpbl CUCTEMbI AOMKHbI PETUCTPUPOBATb-
CS 1 COMOCTAaBNATLCA C PACXOA0M.

B03MOXXHO MCNONb30BaHWE PacXoaoMEpPOB Pas3nMYHbIX TUMOB, TAKUX Kak KannbpoBaHHasi Tpybka BeHTy-
pu, KanuBpPOBaHHbLIN PacxoAoMep AMA MAMWHAPHOTO MOTOKA, KAaNMOPOBAHHLIA TYPOUHHBIA CHETUKK.

10.2 Kann6poBka 06bemHoro Hacoca (PDP)
10.2.1 O6wMe nonoxeHua

Bce napameTpbl, OTHOCALMECS K HACOCY, AOIMKHbI M3MEPATLCA OAHOBPEMEHHO, PaBHO KakK U napame-
Tpbl, OTHOCALLMECS K KanubpoBke Tpybku BeHTypu, yCTaHOBNEHHOW NOCneaoBaTeENbHO ¢ HAacocoMm. o pac-
CYNTaAHHbIM 3HA4YEHUAM pacxoja Ha BXoAe Hacoca B M3/MI/IH npn JaHHbIX BENUYUHAX abconioTHoro AaBneHus
U TEMMepaTypbl CTPOUTCA rpaduK UX 3aBUCUMOCTU OT KOPPENALMOHHON hyHKUMM, NpeacTaBnsioLen cobov
UnchpoBOE 3HAYEHME OonpeaeneHHoi KOMOMHaLMM napameTpoB Hacoca. [lanee BbIBOAMTCS NUHENHOE ypaB-
HEeHUe, BblpakaloLLee CBA3b MEXAY pacxoaoM Yepes HacoC U KOPPENALMOHHON dyHKLMeR. Mpu ncnonb3oea-
HWUM MHOTOCKOPOCTHOTO npueoga CVS kanubpoBKa AOMKHA BLINOMHATLCA ANA KaXA0W CKOPOCTHON CTYMNeHN
npusoga.

B npouecce kanubpoBku AOMKHA NOAAEPXKNBATLCA NOCTOAHHAA TEMMepaTypa.

YTeukn BO BCEX COEANHEHUAX U TPyDKax Ha y4acTke Mexay kanubpoBaHHOW TpyOkon BeHTypu n Haco-
coM cuctembl CVS He gomkHbl npesbiwatb 0,3 % OT MMHMMAanNbLHOrO pacxoda B cucteme (T. €. pacxoaa, us-
MEPEHHOIO MPU MUHUMASIbLHOM CEYEHUN APOCCens U MUMHUMAarbHON YacToTe BpalleHus PDP).

10.2.2 O6paboTKa pe3ynsraToB

Pacxogn Bosayxa (Qg) ANs K&KO0ro NonoXeHWs ApOCCens B CTaHAAPTHLIX KYGMYEeCKnX MEeTpax B MUHYTY
pacCcUUTLIBAETCA COMMAcHO YKa3aHHOMY M3rOTOBUTENEM METOAY Ha OCHOBE NokasaHui pacxogomepa. 3atem
pacxoj Bo3fyxa NepecynTLIBAETCA Ha pacxod Hacoca (V) B M3/06 Npu AaHHBIX 3HAYEHNsIX aBCOIOTHON TeM-
nepaTtypbl U AaBMEHUs1 Ha BXOAEe Hacoca no popmyne

Qg T .101,3
" n 273 p,
rae Qg — pacxoa Bosayxa npu craHaaptHbix yenosusax (101,3 kMa, 273 K), m3/c;

T — Temneparypa Ha Bxoge Hacoca, K;

p, — abconioTHoe AaBneHne Ha Bxode Hacoca, kIa;

n —yacroTta BpaLleHusa Hacoca, 06/MUH.

Onga yyera BNUsiHUS Nynbcauuini AaBNEHUS B HACOCE HA €ro NPOM3BOAUTENbLHOCTL BBOAMTCH (PYHKUMSA
koppensauun (Xy) Mexy 4acToToi BpaLLEHUs Hacoca, NepenaaoM AaBreHns Ha Hacoce U abComMIoTHbIM AaB-
TNIEHUEM Ha BbIX0Ofe HAcoca, KoTopas UMeeT BuA:

, (25)

A
Xp =1 [2Pe (26)

ny Pa
roe App— nepenaj gaBneHusa Mexay BXoaoM M BbIXOAOM Hacoca, kla;
P — abconioTHOe AaBneHue Ha Bxofe Hacoca, Klla;
JorkHa ObITb BBIMONHEHA NIMHENHAA annpoOKCUMAaLua METOAO0M HaMMEHbLUMX KBAAPAaTOB ANs BbIBOAA
ypaBHeHus kKanubpoBku B BUAE

Vo =Dg —m-(Xp), @7

rae Dy 1 m SBNSIIOTCA KOHCTAHTaMW OTCEYEHUS M HAKITOHA, ONUCHIBAIOLLMMUN NINHUU PETPECCUM.

Ona cuctembl CVS ¢ MHOrOCKOPOCTHLIM NPUBOAOM TapMpPOBOYHbIE KPMBLIE, MOMYYEHHbIE ANA pasnuy-
HbIX AWANa3oOHOB pacxofa, AOMKHbI ObiTh MPMONMSUTENLHO NapanmnenbHbl, @ KOHCTaHTLI OTceveHus (Dg) no
Mepe yMeHbLUEeHUA Anana3oHa pacxoja Hacoca [0SMKHbI Bo3pacraThb.
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3Ha4eHus, pacCcHUTaHHbIE NO STOMY YPABHEHMIO, AOMKHBI OTNIMYATLCA OT U3MEPEHHBIX 3HaYeHun V He
6onee yem Ha £ 0,5 %. 3Ha4eHUA M MOryT ObITb pasNUYHBLIMK ANA pa3sHblX HAcOCOB. CO BpeMEHeM yBenuiu-
BaIOLLIMINCA 0CA0K YaCTUL, B HACOCE MOXET NPUBOAUTL K CHWKEHUIO €r0 NPOU3BOAUTENBHOCTM, YTO OTpaxa-
€TCA B YMEHbLUEHNU 3Ha4YeHnin m. MoaTomy kanmbpoeka Hacoca AOIKHA BbINOSHATLCA NPU BBOAE €r0 B 9KC-
nnyartaumio nocne KanpeMoHTa, a Takke B Cry4asx, korga oouias npoBepka CUCTEMbI MOKa3bIBAET U3MEHEHNE
B NPOU3BOAUTENBHOCTU Hacoca.

10.3 Kanu6poBka pacxogomepa BeHtypu ¢ kputuueckum ucteyeiuem (CFV)
10.3.1 O6wue nonoxeHna

Kanu6poska CFV ocHOBaHa Ha ypaBHEHMsIX pacxoja Ana pacxoaomepa BeHTypu ¢ KpUTHHECKUM MUC-
TeveHneMm. Pacxon rasa (Qg) 3aBUCUT OT flaBNEHUA U TeMNepaTypbl Ha BXoAE U onpeaenseTcs no dopmyne

ke, .
Qg = Ky P (28)

Nk
rae ky — KanuGpoBOYHbLIA KOIPULIMEHT;
pp —abconioTHoe aasneHune Ha Bxoae pacxogomepa Bentypu, kMa;
T — Temnepartypa Ha Bxoae pacxoaomepa Bentypu, K.

10.3.2 O6paboTtka pesynbraToB

Pacxopn Bo3ayxa (Qg) ANA Kaxaoro NonoxeHus Apoccens (BCero A0MKHO ObITb HE MEHEee BOCbMMN TOYEK)
paccyMTLIBAETCA B CTAHAAPTHLIX KYyOMYECKMX MeTpax B MUHYTY MO NOKa3aHWUSAIM pacxoAoMepa COrnacHo yka-
3aHHOMY u3rotoButenem metogy. KanubpoBouHblii koahduUMeHT paccHUTbLIBAETCS MO AaHHLIM KanubpoBKu
ANA Kaxgon TOYKK no hopmyne

Qs T

hy ===, (29)
Pa
rae Qg — pacxoa BO3ayxa npu cTaHaapTHbIX yenosusax (101,3 kMa, 273 K), m/c;

T — Temneparypa Ha Bxoge pacxogomepa BeHtypu, K.

[ns onpegeneHus ananasoHa KpUTUYECKOro UCTEYEHUst HEOBXOAMMO NOCTPONTL rpadink K, B oyHKLMK OT
AaBneHus Ha Bxoje pacxogomepa BeHTypu. Mpu KpUTUYECKOM (APOCCENMPOBAHHOM) UCTEHEHUU BENUUMHA K,
Gonee unu MeHee NOCTOsIHHA. 10 Mepe CHWXKEHUSI AaBneHusi (T. . YBENMYEHUs! BaKyyma) CTeneHb ApOCCENu-
POBaHWA yMEHbLLIAETCA, a k, pacTeT; 3T0 ykasbiBaeT Ha paboty CFV 3a npeaenamu paspeLleHHoro Ananasoxa.

BennunHbl yCpeaHEHHOTO 3HaYeHUs K, U CTaHAAPTHOrO OTKIMOHEHMSA AOMKHbI BbITh PACCUMTaHbI Kak MU-
HMMYM NO BOCbMM TOYKAM B 30HE KPUTUYECKOr0 UCTEYEHUA. CTaHOapPTHOE OTKNOHEHME HE LOMKHO MNPEBbI-
warb £ 0,3 % OT yCpeaHEHHOro 3HaYeHus K,

10.4 Kanu6poBka pacxogomepa BeHTypu ¢ 0O3BYKOBbLIM UCTeueHuem (SSV)
10.4.1 O6uwme nonoxeHus

Kanubposka SSV ocHOBaHa Ha ypaBHEHUSAX pacxoda Ans pacxogomepa BeHTypu ¢ KpUTUYECKUM UC-
TeveHnem. Pacxog rasa (Qgg,,) ABNAETCA yHKUMENR JaBNeHna u TeMnepaTypsl Ha BXOAe, a Takke nepenaaa
AaBneHnsa Mexay BXO40M M BbIXoAoM SSV, Kak noKkasaHO HMxe

2 1( 14286 17143
Qssy =Apd"Cyp, 7(& —Ix )

1
414286
1- ry'ry

, (30)

rae A,y — COBOKYMHOCTb KOHCTAHT 1 KO3(h(ULIMEHTOB NPeoBpasoBaHna hn3nIecknx enHNL PaBHa

MuH || kMa || pm?

3 1/2
0,006111 8 egunnuax si| M || X [1};
d — amameTp BbIXO4HOTO ceveHuns SSV, Mm;
C4 — koachchuumeHT pacxoga SSV;
P — abconioTHOe AaBneHue Ha BXOAe pacxogomepa Bentypu, kMMa;
T — TeMneparypa Ha Bbixofe pacxogomepa BeHtypu, K;
1, — COOTHOLLIEHUE BEeNMu4MH aGCONIOTHOTO CTAaTUHECKOro 1aBNEHUs Ha BbIxoae U Bxoae SSV, r,=1-(Arlp,);

I, — OTHOLLIEHNe d K BHYTpEHHEeMY auameTpy Tpy6ul (D), ry= diD.
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10.4.2 ObpabGoTtka pe3ynbTaToB

Pacxoa Bo3ayxa (q,g,) 4NA KAKAOTO NONOKEHNSA APOCCeNs (A0HKHO ObITh HE MEHee LecTHaALaTH To-
YyeK) pacCUUTLIBAETCH B CTAHAAPTHLIX KyOUYECKMX MeTpax B MUHYTY MO NOKa3aHUsM pacxogoMepa CornacHo
ykasaHHOMY npou3soauTeneM metoay. KoachdpmuueHt pacxoaa (C,) pacCuMTLIBAETCA NO AaHHLIM Kanuopos-
KM ANA KaXA0N TOYKM No hopmyne

C, = Avssv

2 1( 14286 17143 1 31N
d pAJ[?(rX _rX ) 1 —/'4/'1'4286 ]
y'Xx

rae g,gsy — Pacxod Bo3ayxa npu cTaHaapTHeIX ycnoeuax (101,3 kMa, 273 K), M3/MUH;

T — Temnepartypa Ha Bxoae pacxogaomepa BeHtypu, K;

d — anameTp BbIXOAHOTO ceveHus SSV, m;

I, — COOTHOLLIEHWE BENUYMH aGCONIOTHOTO CTAaTUMECKOTO AaBMEHNA Ha Bbixoae U Bxoae SSV, 1, =1 - (Arlp,);

r, — OTHOWeHUe d K BHYTPEHHEMY anameTpy Tpy6bl (D), r= d/D.

TOGLI ONpeaenuTsL AUanasoH A03BYKOBOTO UCTEYEHUA, CNeayeT NocTpouTh rpadmk C, B chyHKUMM OT

yucna PeiHonbaca (Re) Ha Bbixoge SSV. Yucno PeitHonbaca Re Ha Bbixoae SSV paccuutbiBaeTca no ¢op-
Mmyne

Re :A—qjjjv, (32)

roe A, — COBOKYNHOCTb KOHCTaHT U KO3 MUWEHTOB npeobpasoBaHua PUsM4ECKUx eauHn
1

sl )

Qyssy — Pacxoq Bosayxa npu cTangapTtHeix yenosuax (101,3 kMa, 273 K), m3/c;
d — onameTp BbIXOAHOTO ceveHuna SSV, Mm;
L — aBCcomMoTHOE 3Ha4YeHUe AMHAMUYECKON BA3KOCTU ra3a, pacCuMTaHHoM no popmyne

pT32  pTV2
/I—S+T— SKF/M-C, (33)
1+ =
T
rae b — smnupuyeckas KoHcTaHTa, paBHas 1,458 - 108 kr/ mcK1/2;

S — smnupuyeckas KoHcTaHTa, pasHasa 110,4 K.

Tak kak Qg ABNAETCA OAHAM U3 APTYMEHTOB (DOPMYIbl NS BbluMcreHns Re, pacieT A0MKeH Hauu-
HaTbCA C MCXOAHBIX (MPOM3BOILHO 3aaHHBIX) 3HaYeHU Qg , unmn Cy Ansa kanubpoekn pacxopomepa Bewtypu
W NPOAOMKATLCA A0 TEX MOp, NoKa BenuuuHa Qg He coipercs. Pacuet METoaoM nocneaosarenbHbIX Npu-
ONVXXEHUI JOMKEH NPOAOIMKATLCH A0 TEX NOP, MOKa AN KAKAOW TOUKM HE OyAeT AOCTUrHYTA TOYHOCTb, NpU
KOTOpPOIi NOrpeLLHOCTb He npeBbiwaet 0,1 %.

3HaueHus Cy, paccuuTaHHbIe NO BbIBEAEHHOMY YPABHEHWIO PESYNLTUPYIOLLEH TAPUPOBOYHON KPUBOIA,
Kak MMHUMYM, B LLECTHAALIATM TOYKAX B 30HE AO3BYKOBOIO MCTEYEHUS JOIMKHBI OTNMYATLCSA He Bonee YeM Ha
+ 0,5 % 0T COOTBETCTBYIOLUMX N3MEPEHHBIX 3HAYEHNI Cy ANA KAKAO0W TOUKM KanmbGpoBKu.

10.5 O6wasn npoBepka CUCTEMbI
10.5.1 O6wme nonoxeHus

CymMMapHasi TOMHOCTb cucTeMbl npoGoor6opa CVS porkHa npoBepsiTbCA MyTEM BBOAA W3BECTHOW
Macchl 3arpAsHAOLLENn razoBon pakuuu B cUCTEMY, paboTaloLLyio B HOpMansHOM pexxume. Npoussogutca
aHanus sarpasHsoLwen dpakuumn, U paccYUTLIBAETCA €€ Macca Nno MeToauke, npuseaeHHoun B 14.5, 3a ucknio-
YeHWeM TOro, 4YTO B Cry4ae C NponaHoM Ans yrnesoaopoaos npumeHsietca koaddguuymnent 0,000472 smecTto
0,000479. Mpu 3TOM UCMONB3YETCA OAWUH U3 ABYX ONUCAHHBIX HUXE METOAO0B.

10.5.2 NamepeHue ¢ KpUTUYECKMM NcCTeYeHuem

M3BecTHOE KONMYECTBO YMCTOrO rasa (OKMCKM yrnepoaa unu nponaHda) nogaercs B cuctemy CVS vepes
KanuBpoBaHHOE OTBEPCTUE KPUTMHECKOTO CeveHusn. Ecnu naBsneHue Ha BxoAe AOCTAaTOMHO BEMUKO, pacxod,
BENnuM4yMHa KOTOPOro perynupyercs 0TBEPCTUEM KPUTUYECKOTO CEYEHUS, HE 3aBUCUT OT [JaBIIEHUS HA BbIXOAE

32



rOCTISO 8178-1—2013

(kpuTn4yeckoe ucrteveHue). Cuctema CVS pabotaet B TedeHne 5—10 MUH B OBLIMHOM pexxMme, XxapakTePHOM
ANSA UCMbITAHWI Ha coaepXKaHWe BpeaHbIX BbIBpocoB. MpPou3BOAUTCS aHanu3 rasoBon NPoObl C NOMOLLBIO
06bIYHOrO U3MepuTenbHOro 06opyaoBaHus (NPOGOOTEOPHLIN MELLOK UK HAKOMUTENbHLIA METOA), MOCHE YEro
paccuuTbiBaeTcs Macca rasa. OnpegeneHHas Takum o6pa3oM Macca fosmkHa ObiTb paBHa Macce NoAaHHOTO
B CUCTEMY ra3a C OTKIOHeHueM He 6onee + 3 %.

10.5.3 UsmepeHue rpaBUMETPUYECKUM METOAOM

Liununap He6onbLioro o6bema 3anonHAETCA OKMCLIO yrnepoaa unu nponaHom, Macca KoTopbix onpe-
AensieTcs ¢ ToYHOCTbIO A0 + 0,01 r. Cuctema CVS patGortaet B TeueHne 5—10 MUH B OObIMHOM pexume,
XapakTepHOM ANS UCNLITAHMI Ha copepXaHue BpeaHbIX BbIGPOCOB, NOKA OKMUCb YrmepoAa unu nponaH no-
Aaetca B cucreMy. KonuyecrtBo 4nCTOro raza Ha BbIXOAE onpeaensercs Metoaom auddepeHumanbHoro
B3BeLUMBAaHUSI. MNpoM3BOAUTCS aHanu3 razoBoi Npodbl C MOMOLLBIO 0GLIMHOTO U3MEPUTENBLHOTO 060pyaoBa-
HUA (NPOBOOTOOPHbINH MELLIOK UM HAKONUTESbHbBIW METOA), NOCE Yero pacCUUTLIBAeTCs Macca rasa. Onpe-
AeneHHas TakuMm obpa3oM Macca gomkHa ObITb paBHa Macce NOAAHHOIO B CUCTEMY rasa C NorpeLHoCcTbio
He 6onee = 3 %.

11 YcnoBusi ncnbitTaHuin (UcNbiTaTeNbHbIE LUKNbI)

Ycnosusi ucnbitaHui — B cootsetcteuu ¢ ISO 8178-4.

12 MNpoBegeHne ucnbITaHUN

12.1 NMogroroeka (hunNLTPOB ANA Nnpo6ooTéopa

Kak MuHMUMYM, 3@ 4ac A0 Hayana vcenbiTaHWin Kaxabiin ounstp (Mnu napa (unsTPOB) NOMELLAETCA B
3aKpbITYIO, HO HerepMeTUYHYI0 YaLwky MeTpu, KoTopasi CTaBUTCA B BECOBYIO kKaMmepy Ans ctabunusauun. Mo
OKOHYaHWUM nNepuoaa crabunusauuy Kkaxabii unstp (MNK napa punsTpoB) B3BELLUMBAETCS, NPU 3TOM (DUKCU-
pyetcs ux Bec. [locne aToro AaHHbIn UNETP (MU napa UNLETPOB) XPaHWUTCA B 3aKpeITOM Yaluke MNeTpu ao
Tex nop, Noka He noHaaobuTcA AN UCMbITAaHWA. Ecnv AaHHbIA hunetp (Mnn napa unsTPOB) HE UCNONbL30-
Bancs B Te4eHue 8 4 nocne Toro, Kak Obin BbIHYT U3 BECOBOW KaMepbl, TO NEpPea UCMbITAHUAMU OH JOIMKEH
ObITb B3BELLEH CHOBA.

12.2 YcTaHOBKa U3MepuUTENbHOro 060pyaoBaHus

YcraHoBka npubopoe n Nnpo6ooTOOPHUKOB A0MKHA NPOU3BOAUTLCA B COOTBETCTBUM C UHCTPYKUMAMU. B
cryyae MCnosib30BaHUS MOMHOMOTOYHOro pasbasneHusi oTpaboTaBLUMX ra30B CUCTEMA MOAKIOYAETCS K Bbl-
nyckHou Tpyoe.

12.3 Nyck aBurarens U cUcTembl pasdbaBneHus

[Buratens u cuctema pasbaBneHnss AOMmKHbI ObITb 3anyLUEHbl M NPOrPeTbl A0 NOMHOW cTabunusauum
BCEX TEMMepaTyp W AaBneHui pabouux cpea npu MOMHOWM Harpyske Ha HOMWHaMNbHOW YacToTe BpALLEHUSA
(kpuTepuu crabunusauuu npusegeHsbl B ISO 15550, 6.2.4.3.2.)

12.4 PerynupoBka cTeneHu pas6aBneHus

Mpu ncnonb3oBaHWM MeToAa OAHOro unbrpa cuctema npobooTdopa YacTuy AormkHa ObiTh 3anylueHa
1 BKMOYeHa Ha Barnnac (nocnegHee He 06s13aTeNbHO NPU UCNONb30BAaHMM METOAA HECKONMbKUX (PUNbLTPOB).
$OHOBBIN YPOBEHb HYACTUL, B BO3AyXE MOXET ObITb ONpeaeneH nponyckaHneM pa3basnsioLero Bo3ayxa uepes
hbunbTpbl vacTuy. Mpu ucnonb3oBaHMKM huNLTPOBAHHOMO Pa3baBnAIOWEro BO3ayxa AOCTAaTOMHO BbIMNOSHUTH
O0AHO U3MepeHue B N0OOI MOMEHT BPpEMEHU — Nepea, Nocne Unu B xoae ucnbitTaHui. Npu MCNOnNb30BaHUK He-
bUNLTPOBAHHOIO pa3baBnsAIOLLEro BO3ayxa HE0OX0AMMO BLINONHUTL KAK MUHUMYM TPU U3MEPEHUS (B Hauarne,
B KOHLIE U NPpUONU3UTENBLHO B CEpPEAUHE UCTILITAHWIA), PE3yNnbTaThl KOTOPLIX YCPEAHAIOTCS.

PasbasnsiioLumit Bo3gyx AormkeH ObITb TakuM, YTOObI TEMNEPaTYpa NOBEPXHOCTU chunbTpa B Niobom pe-
»uMe He npesbiwana 325 K (52 °C). Obujas cteneHb pa3baBneHusa 0mkHa ObiTb HE MeHee 4.

[ina cucrem ¢ koHTponem koHueHTpauun CO, unu NO, AOMKHO n3MepsATLCA cogepkanne CO, unm NO,
B pa3sGaBnsioLIEM BO3/lyXE B HAYane U B KOHLE kaxaoro Tecta. $oHOBasA KoHueHTpauusa CO, unm NO, B pas-
6aBnsioLemM Bo3yxe, 3aMepeHHas 0 U Nocne UCNbITaHui, AomkHa ObiTb B Nnpeaenax 100 ppm OCHOBHOIO
KOMIMOHEeHTa U 5 ppm Apyroro KOMMNOHEHTa COOTBETCTBEHHO.
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Mpu ncnonb3oBaHMK CUCTEMBI aHanM3a pa3baeneHHbIX 0TPaboTaBLLUMX rA30B HA NPOTSXKEHWUU BCErO Nepuo-
Ja UCTILITaHWUM 0IKHBI ONPeaenaTbLCs (POHOBbLIE KOHUEHTpaLMM ra3006pa3HbiX KOMNOHEHTOB NyTeM B3ATUS NPOO
pasbaensiowiero Bo3ayxa B npo600T60pHbie Mewwku. MNpu HenpepbiBHOM M3MepeHun (POHOBLIX KOHLUEHTpauuin
6e3MeLLKOBLIM METOI0M UX BEMUYUHbI A0MKHLI (PUKCMPOBATLCH Kak MUHUMYM B TPEX TOYKax UMKna (B Havane, B
KOHLIE M NpuBbNU3UTENLHO B CEPEAUHE UCNIbITAHMUI), NOCHIE YEero AOIMKHO ObiTb BLIMMCIIEHO UX CPEAHEE 3HaYEHHe.
Mo >xenaHuIo U3roTOBUTENS ABUraTensl uamepeHne POHOBBLIX KOHLEHTPaLUMIM MOXKET ObITb NpONyLLEHO.

12.5 OnpepeneHne KOHTPOSIbHbIX TOYEK

BenuuunHebl COMNpOTUBIEHUSA HA BNYyCKE U NPOTUBOAABIEHUA HA BbINyCKE AONMKHbI COOTBETCTBOBATbL 3HA-
YEHUSIM, YCTAHOBIIEHHbLIM U3rOTOBUTENEM, COrnacHo 5.4.1 n 5.4.2.

JOrkHbl ObiTh 3KCNEpPUMEHTANbLHO OnpeaeneHbl MakCUMarbHble 3HAYEHUS KpyTALero MOMEHTa npu 3a-
JaHHbIX AN UCNbITAHUIA 3HAYEHUSIX YacTOThl BpaLleHus, YToObl MOXKHO ObiNO paccuuTarb 3HAYEHUS KpyTALIEro
MOMEHTA AANs YCTAHOBMEHHbIX PEXXMMOB MCNbITaHUW. Jna asurarenen, He NpeaHasHaYeHHbIX A5 paboTbl B LLMPO-
KOM Ananas3oHe 4YacToTbli BPALLEHUS MO MAKCUMASbHOM Harpy304HOM XapakTepucTUKe, MakCMManbHbIN KpYTALLMIA
MOMEHT NpM 33[1aHHBIX AT UCNIbITAHUIA 3HAYEHUSIX YaCTOThbI BpALLEHUS A0IKEH ObiTh YKa3aH M3rotoBUTenem.

YcTaHaBnuBaeMasl Harpy3ka ABuratensi Ans Kaxaoro pexuma UCnbiTaHuii pacCHUTLIBAETCA NO hopmyne

S:[(Pm'*Paux)‘%}_Paux’ (34)
roe S — Harpyska, 3aaaHHas Harpy304HbIM YCTPONCTBOM, KBT;

P, — MakcumanbHasi U3MEpEHHast Unu 00bABNEHHAsA MOLLHOCTb NPW AAHHOW YacTOTe BPALLEHUS CTEH-
[I0BOTO ABUraTenNsl B UCMLITATENBLHOM peXxuMe (3aaaeTcsa u3rotosutenem), kBr;

P, x — 00bABNEHHAsA CyMMapHas MOLLHOCTb, NOTpebnaemasn BCeMn BCNOMOraTeNbHbIMU YCTPORCTBaMY,
KOTOpble NMPUBOASATCSA OT CTEHAOBOIO ABUraTENsl, HO HE ABNAOTCA 06a3aTenbHbIMKU cornacHo ISO 14396, kBr;

M — OTHOCUTENLHDIN KPYTALMIA MOMEHT, YCTAHOBAEHHbIN AN AAHHOTO peXXnuma ucnbitaHnin, %.
12.6 MNpoBepka aHanu3aTopoB

AHanusatopbl 0TpaboTaBLUMX ra3oB A0SPKHbI ObiTb YCTAHOBMEHbI HA HYMb U MOBEPEHDI.

12.7 \cnbiTaTenbHble LUKIbI

McnbiTaTenbHble UUKNbl onpeaeneHbl B ISO 8178-4. OHu Ha3HaA4aloTCA C y4eTOM TUNa ABUraTenNs u ero
NPUMEHEHUS.

12.7.1 Mopanok ucnbITaHU

Mpu UCnbITaHKUAX ABUTATENDb AOIMKEH NPONTU BCE PEXUMBI, NPEAYCMOTPEHHBIE COOTBETCTBYIOLLMM UCTbI-
TaTenbHbIM LMKIOM. YKa3aHHbIE HUXKE A0NYCKM OTHOCATCA TOMNbKO K npoueccy c60pa AaHHbIX N0 U3MEPAEMbIM
BbIOpocamM razoobpasHbix KOMNOHEHTOB M YacTUL, a TaKkxe K npoueccy otbopa npod B MELLKK.

a) [ina geurarenen, UCMNbITbIBAEMbIX HA CTEHAE NPU 3a4aHHOM 3HAYEHMM YaCTOTbl BpaLLeHUs

B Ka)aomn TOuke UCMbITAaTeNbHOO UMKNAa Nocne A0CTUXEHUA YCTaHOBMBLUETOCA pexxkuma 3agaHHas va-
CTOTa BpalleHUst AOIDKHA NoAAEPXKMBATLCA C NOTPELIHOCTLIO B npeaenax £ 1 % OT HOMUHaNbLHOM YacTOoTbI
BpaLLeHus unu + 3 06/mMmuH (bepetca GonbLuee U3 3TUX ABYX 3HA4YEHUN). Mpu 3TOM 3a/1aHHBIN KPYTALLUMIA MO-
MEHT AOMKEH NMOAAEPXKUBATLCA TakUM, YTOObI €ro cpeaHee 3Ha4eHne 3a Nepuoa U3MepPEeHUsi He OTNMYAnNoCh
Gonee 4eM Ha = 2 % OT MaKCUMANbHOTO KPYTALLEro MOMEHTa NPU AaHHON YaCTOTE BPALLEHUS.

b) Ons gBurarenem, nCnbiTbIBAEMbIX HA CTEHAE NPU 3a4aHHOM 3HAYE€HUU Harpy3Ku

B kaXxgomn TouKe MCNbITaTeNbHOrO LMKNAa Nocne AOCTMKEHUA YCTAaHOBUBLLIETOCS peXxuMa 3ajaHHas Ja-
CTOTa BpaLLeHUAa AOrDKHA noaaepXmBaTbCca C NOrPELHOCTLIO B Npeaenax £ 2 % OT HOMUHANbLHON YacCTOTbI
BpaLwieHus unn = 3 06/MuH (Bepetca Gonbluee U3 3TUX ABYX 3HA4YEHUI), HO B NIOOOM Criyyae NorpewHoCTb
3a1aHNUSA YaCTOTbl BPALLEHUA HEe A0MKHA NpeBbIWaTh £ 5 %, 3a UCKNIOYEHNEM PEXMMA MUHUMANBHOMW YacTOTbl
BpAaLLEHMS XONOCTOro XoAa, KOTopas A0/MHkHa NOAAEPXKMBATLCA C TOYHOCTBIO, YKa3aHHOW U3roTOBUTENEM.

B Tex Toukax ucnbiTaTeENbLHOrO UMKNA, rae TpebyeMoe 3HaueHue KpyTALwero MomeHTa cocraenset 50 %
n 6onee OT ero MakCUMarnbHOrO 3HAYEHUs1, BENIMYMHA KPYTALLEro MOMEHTA, yCpeHEHHAs 3a nepuoa namepe-
HUAA, AOMKHA NOAJAEPXMUBATLCS PABHOMN €ro TpebyeMoMy 3HAa4YEHMIO C NOTrPELIHOCTLIO He Bonee + 5 %. B Tex
TOYKaxX UCMbITaTenbHOIo LUMKNa, rae Tpebyemoe 3HaueHue KpPyTAWero MoOMeHTa coctaBnsaer meHee 50 % ot
€ro MaKkCUMarbHOro 3Ha4eHUs1, BeNUYUHA KPYTALLEro MOMEHTa, YCPeAHEHHas 3a nepuog U3mepeHus, AOmk-
Ha NOAAEPXMBATLCA PaBHOW ero TpebyeMoMy 3HAYEHMIO C NOrPeLLHOCTLIO He bonee £ 10 % unu He Bonee
+ 0,27 H-m (Gepetcsa GonblLuee M3 3TUX ABYX 3HAYEHUN).
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12.7.2 Tpe6oBaHuA K aHanU3aTopy

BbIx0HOM cUrHan aHanusaTopa AOSDKEH 3anUCbiBaTbCsl HA JIEHTOYHBI CaMOMUCEL, MW PErMCTPUpO-
BaTbCA AHANOMMYHOI cucTemoi c6opa AaHHbIX, Npu 3TOM oTpaboTaBLUME Ta3bl AOIDKHbI MPONYCKATLCS Yepes
aHanu3aTtop B Te4eHue, Kak MMHUMYM, TPeX MUHYT Ha KaXKJOM pexume. Ecnun Ana uaMepeHua Konuyecrea
CO un CO, ncnonb3ayercst NPoGo0TEOPHBIN MELLIOK (CM. 7.5.4), 0TGOp NPoG A0MKEH NPOU3BOANTLCA B TEUEHUE
NoCNeaHUX Tpex MUHYT PaboThbl HA KAXAOM PEXUME, MOCIIE YETO BLIMOMNHAETCH aHanM3 CoAEPXKUMOro MeLLKa
1 (hukcupyloTca pesynbTarhbl.

12.7.3 OT60p Npo6 yacTuy

OT160p Npo6 4YacTUL, MOXET BLIMNONHATLCA METOAOM OAHOTO (bunbTpa UM METOAOM HECKOJbKUX DUTTb-
TpoB (cM. 7.6). MockonbKy pesynbtathl 060MX METOAOB MOTYT HECKOMNbLKO OTNMYATLCA, B MPOTOKONE UCMbITA-
HWUI HeoOX0AMMO yKa3aTb, Kakoh MeTog Obism UCMONb30BaH.

Mpu ucnonb3oBaHun MeToga 0AaHOro unbTpa BeCOoBble KOIMPMULMEHTbI PEXMMOB UCMLITATENBHOIO
LMKna AOMmKHbI ObITb yYTeHbl nyTeM oTtbopa nNpob Ha KaXaoM pexuMe, NPONOPLMOHANbLHO MacCOBOMY pac-
X0ay oTpaboTaBLUMX rasoB HA AaHHOM pexume. [inA 9TOro BenuUMHbLI pacxoda oTpaboTaBLUMX rasoB, Afu-
TensHOCTM NpobooTdopa u (unu) cteneHun pasbaBneHun PerynupyioTcs Tak, Ytobbl kputepuin 3 PeKTUBHLIX
BECOBbIX kK03dhpuuneHToB cooTBETCTBOBAN TpeboBaHuam 15.6.

OTt60p Npob AOMKEH NPOU3BOAMTLCA B KOHLIE KAaXA0r0 pextmMa. [nurensHOCTh NpobooTdopa Ha KaXaoMm
pexvMe JOmkHa COCTaBnATb He MeHee 20 ¢ Npu UCNONb30BaHMM METoAA OAHOro mnbTpa, U He MeHee 60 ¢
— NP UCNONb30BAHUN METOAA HECKONbKMX punbTpoBs. MoapobHee 0 ANMTENLHOCTU UCTILITATENbHLIX PEXMMOB
cMm. 1ISO 8178-4. B cnyyae otcyTcTBUA B cucteme Baiinaca AnNMTENbLHOCTL NPOB00TOOpa HA KaXI0M pexume
[OIKHa COCTaBnsATb He MeHee 60 ¢ NpK UCMONb30BaHUK NKDGOro MeToaa (OAHOMO UMM HECKONbKUX (OUNBTPOB).

12.7 .4 NapameTpbl ABUraTens

M3mepeHus 4acToThl BPALLUEHWA U Harpy3ku ABUraTens, TeMnepaTypbl Bo3gyxa Ha Bnycke, pacxoaa To-
nnuBa, pacxoaa Bo3ayxa unm oTpaboTaBLUMX ra3oB B KaXKA0N TOYKE UCMbITATENbHOTO LMKNA AOMKHbI BbINOM-
HATBLCA TONbKO NOCNE BbixoAa ABUraTens Ha yCTaHOBMBLUMIACA PEXUM.

Mpu OTCYTCTBUM BO3MOXHOCTU M3MEPUTL pacxos oTpaboTaBLUMX ra3oB UM BO3AyXa OHU MOTYT ObITb
paccyMTaHbl METOA0M KMCIIOPOAHO-YrnepogHoro 6anaHca (cM. 7.3.6 n npunoxetxue A).

Bce gononHuTenbHble AaHHble, HEOOX0AMMbIE ANA pacyeTa, A0IKHbI (hukcupoBarbes (CM. pasgen 13).

12.8 KoHTponbHasa npoBepka aHanu3aTopos

Mo 3aBepLUEHNM UCNBITAHUI AOIMKHA ObITh BLINOMHEHA KOHTPONbLHAS NPOBEpPKA aHanu3aTtopoB C NoMo-
LU0 HYNEBOrO ra3a W TOro >Xe NMOBEpPOYHOro rasa. NpoBepka CUMTAETCSH YCNELLUHONW, eCnu pesynbsrartbl 060ux
N3MepeHnin pasnu4yarorca He bonee yeM Ha 2 %.

12.9 OTyeT 00 UCNbLITAHUAX

B oTtuet 06 ucnbITaHUsIX AOIMKHbI ObITb BKMIOYEHbI AaHHbIE, YKa3aHHble B 1ISO 8178-6.

13 OueHka pe3ynsLTaTtoB U3MepeHU rasoobpasHbIX BbLIGPOCOB U YacTuL

13.1 BbiOpoChI ra3006pa3HbIX NPOAYKTOB

Ans oueHku BLIGPOCOB ra3000pa3HbIX NPOAYKTOB BLIMOMHAETCA YCPEAHEHUE AAHHbLIX 3aMepoB, 3anucaH-
HbIX B TE4EHUE NOCINEAHETO (ANUTENBLHOCTLIO HE MeHee 60 C) nepuoaa KaKaoro pexuma, npyu 3TOM YCPEAHEHHbIEe
koHueHtpauun HC, CO, CO,, NO,, O,, NMHC (metoa NMC), NH; u CH;OH (meton FID) ans kaxaoro pexuma
onpeaensioTcsl N0 yCpeaHEHHbIM 3HaYeHUsAM U3 rpacMKoB 3anMCK U COOTBETCTBYIOLLMM KanubpoOBOYHLIM AaH-
HbIM. ECnn ucnonb3yioTcsl yCpeHeHHbIe KOHLIEHTpaLmMy BELLECTB B NPOO00TOOPHLIX MELLKaX, OHU 4OMBKHbI Onpe-
AenAaTtbCA No 3aMepeHHbIM 3Ha4YEeHUAM U COOTBETCTBYIOLLIUM KaﬂMGPOBOHHbIM OAaHHbIM. MoryT UCNONb30BaTbCA U
apyrue suabl d)MKCﬂIJ,MM, ecnu oHu obecneymsaioT nony4yeHue 3KBUBANEHTHLIX NO TOYMHOCTU pe3ynbraroB.

Ecnu nsmepsaiorca ycpeiHeHHble (POHOBbIE KOHLIEHTPaLMK, OHU AOSMHKHbI ONPEAEenATLCA NO 3amepam
pa36aBnaloLLEro Bo3ayxa B MELKax ¢ npobamu unm no ycpeaHEeHHbIM 3Ha4eHUAM DOHOBOW KOHUEHTpaLun
npu HeNPEpPbIBHOM (6€3MELLKOBOM) M3MEPEHUM U COOTBETCTBYIOLLIMM KanuOpPOBOYHLIM AAHHbLIM.

B cnydyae ucnonb30BaHNA MMNUHKEPOB UMW KapTpuakein Ansa npo6 npu namepennsax CH;OH n HCHO
KOHUEHTpauun u bOHOBbIE KOHLIEHTpALMKN (ECNU NOCNEAHUE UCNONb3YIOTCS) AOSMKHLI ONPeaensATLCA NO KO-
nuyectey CH3;OH/HCHO B uMnuHxepax unu kaptTpuakax (CM. PUCYHKK 7 1 8) No aHanu3am, BbINOSHAEMBIX C
nomoulbio GC u HPLC, u no ussectHomy obLiemy o6bemy Nnpod B MMNMHXEPaX U KapTpuaXax.
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13.2 BbiGpochbl yacTuy

[Ins oLeHKn coaepxaHus YacTuLl ANAa Kaxaoro pexuvmMa dukcupyercs obwas macca npob (msep), oceB-
was Ha punerpax.

dunbTpbl BO3BPALLAIOTCA B KAMEPY C aHANUTUYECKUMKU BECaMU, TA€ BblAEPXMBAIOTCA HE MeHee 1 4 u
He Bonee 80 y, Nnocne 4Yero B3BELUMBAIOTCA. 3amepseTcs macca OpyTTo, 3aTem U3 NONYHEHHOTO 3HA4YEHUS Bbl-
yuTaerca macca Tapbl (cM. 12.1).

Mpu ucnonb3osaHuK NONPaBoOK Ha (POHOBLIE 3HAYEHMA AOMiHBI PETMCTPUPOBATLCA Macca pasbaBnaio-
Liero Bosayxa (imgy), NPOXoAALLEro Yepe3s hunbTpLl, M Macca vactuy (mf'd ). Ecnu BoinonnseTca 6onee ogHoro
M3MEPEHUS, TO ANS KAKAOr0 U3MEPEHUA pPacCYUTbIBAETCHA KOI(PDULMEHT (mf,d /my), n 3aTem nony4eHHble
pe3ynbraTbl YCpeHSIoTCA.

14 PacueT BbIGPOCOB razoobpasHbIX NpoayKTOB

14.1 OGWwMe NonoxeHmaA

HekoTopble ykasaHusi o6LIero xapakrepa OTHOCMTENIbHO BO3MOXHbIX METOJOB pacyeTa BpPeAHbIX Bbl-
6pocoB NpuUBEAEHBI HA PUCYHKE 2.

NamepeHue cocTaBa HEOUULLEHHBIX
oTpaboTaBLUKX rasos

MepecyeT MeXay CyXuM U BNaXKHbIM COCTOAHUAMU

K, 4epes . 1 G, K, yepe3 CO u CO,,
copmyna (36) unu (37) ¢opmyna (39)
[
|Bﬂa)KHb|e KOHUeHTpauuu Cyxue KOHUeHTpauum —|
Mpsimoe uamepeHue Metop MerTop kucnopoaHoro 6anaHca
pacxoaa Bo3gyxa ymepopHoro 6anaHca nyTem NocneaoBaTenbHbIX NPUGNIKeHUN
Mo npegBapuTEnbHBLIM 3HAYEHUAM
Pacuet g, C NPOMEXYTOUHbIM pu=134uk, =1
no cpopmyne (5) pac4eToM q,,, Mo
copmyne (8) unn (9) — (11)
Pacuer q,,, No dhopmynam |
| (A.78), (A.79), (A.83) n (A.85)

PacueT koadprumeHToB u |
no MonekynsipHbiM mMaccam, opmyna (51) + (53)/(54);

o NNOTHOCTK rasa, Pacuer p,, no copmyne (A.46)
copmyna (52) + (55) unm no Tabnuue 7 Pacuer k,, no chopmyne (A.32)
3 npubnuxeHus l__
OkoH4aTesnbHbI pacyeT Mpsimoia pacuer q,,.,
BbIGPOCOB ¢, no copmyne (57)
no c¢opmyne (50)

PucyHok 2 — UsMepeHue cocTaBa Hepa3baBneHHbIX 0TpaboTaBLUMX ra3os
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14.2 OnpegeneHune pacxoga oTpacoTaBlIMX ra3oB

Pacxoa oTpaboTaBLunX rasoB (Gy,ey,) AOTKEH ONPEAENATLCA Ha KaKA0M pexume cornacHo 7.3.2—7.3.7.
[Mpu ncnonb3oBaHUK NOMHOMNOTOYHON CUCTEMbI pa3baBneHnsa obwmi pacxoa pasbaBneHHbIx oTpaboTas-
LUMX ra30B (G p,qey,) AOIDKEH ONPEAENATLCA HA KAXAOM pexume cornacHo 7.3.7.

14.3 MNonpaBka Ha cyxue/BnaxHble ycrnoBus

Ecnu BbIGPOCH! ObinK onpeaeneHbl He N0 BAXXHOMY BECY, U3MEPEHHbIE 3HAa4YEeHUS KOHLIEHTpaLUWUM A0mK-
Hbl ObITb NEpecYMTaHbl Ha BAAXHbLIA BEC N0 OAHON U3 crieaylowmux popmyn (MX BbIBOA NPUBEAEH B NPUNOXKe-
HUKn A)

cw =k - Cg- (35)

a) [lna Hepa3baBneHHbIX 0TpaboTaBLLMX ra3oB
1) MonHoe cropaHune

12442 Hy + 11119 -wp ¢ -
Kyet =| 1- 9mad _ | 4008 (36)
773,4 +1,2442 . H, + Im £ 1000

mad

nnu

12442 H, +11119 - wp - 2l

9mad

Kwr1 =] 1= q o\ (37
773,4+12442 - Hy + ™M £, 1000 (1—f]
Imad Po
ffW = 0,055594 WaLE + 0,0080021 ‘WpgL + 0,0070046 ‘Wgps- (38)

2) HenonHoe cropaHue
Mpwn HanM4YMM sHaUMTENbHbLIX KONUYECTB HECTOPEBLLUNX UMK YaCTUYHO CrOPEBLUMX KOMMNOHEHTOB (CO, H,)
UCnonb3yeTca criegytowasa popmyna (ee BbIBOA CM. B MPUSIOXKEHUN A):

1

Kwr2 = D (39)
1+a-0,005-(Coo.q + Ccod) 0,01 Cpg + K, —
2 2 2 pb
"
0,5-a-¢ -l¢ +C
Gg = COd ( cOd COzd). (40)
: Ccod +3-Cco,d
MpumedvaHue - KoHueHTpauun CO n CO, B popmynax (39) 1 (40) BbipaxeHsl B MpoLieHTax.
b) Ansa pa3baBneHHbIX 0TpaboTaBLLMX ra3oB
a-Cco,w
kK, =[1-——= |-k 41
wel [ 200 ] w1 C3))
unu
(1-kw1)
k = w ] 42
wez a-Cco,d “2)
+ - £
200
¢) Ona pasbaensioLero Bo3ayxa
kwg =1-Ky1; (43)
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i3 )]

Kat = 1 I (44)
1000 +41,608-| Hy-|1- = |+ H; | =
rfoooe e 1-5)o 53]
d) ina Bo3ayxa Ha Bnycke (ecnu OH OTNM4YaeTcs OT pa3baBnsaioLero Bo3ayxa)
kwa =1-Kw2, (45)
1,608-H
kw2 2 (46)

1000+ (1,608-H,)’

rae H,, Hy — abconioTHas BNaXHOCTb COOTBETCTBEHHO BO3/lyXa Ha BNyCke 1 pa3baBnsIoLLero Bo3ayxa, r oAbl
Ha Kr CyXoro Bo3ayxa.

MpuMmevaHune — H, n Hy MOryT GbiTh onpeaeneHsl ¢ NOMOWbIO U3MEPEHNIA OTHOCUTENBLHOW BIAXHOCTY, TOY-
KW pochl, faBeHNA NapoB UK TemnepaTtypbl BNaXHLIM/CyXUM TepMomeTpamu. Mpu 3TOM AN pacyeToB UCMONb3YIOTCA
o6LienspecTHble PopMynbl.

14.4 Nonpaeka Ha BNaXHOCTL U TemnepaTypy nNpu onpeaeneluu Boiopocos NO,

Mockonbky BLIGPOCH NO, 3aBUCAT OT NapaMeTpoB OKPYXXAIOLIEro BO3AyXa, Npu pacyeTax KOHUEHTpa-
umn NO, AomkHa BHOCUTLCA MOMPABKa Ha TEMMNEPATYPY U BNAXHOCTb OKPYXAIOLLEro Bo3ayxa ¢ koadduuu-
€HTaMU, BbIMUCIIIEMbIMU NO NPUBEAEHHBIM HWKEe opmynam. YkasaHHble K03p(PULUEHTbI NPUMEHUMbI NPU
coaepxaHuu Bnarv B gnanasoHe ot 0 o 25 r/kr cyxoro Bo3gyxa.

Mo cornawieHmnio Mexay 3aMHTEPEeCOBaHHbIMWU CTOPOHAMM MOTYT ObiTh NPUHATBLI 3TANOHHbIE 3HAYEHUS
BMa)XHOCTU, OTNKUYHbIe OT 10,71 r/Kkr. MPUHATLIE 3TANOHHLIE 3HAYEHUSA AOMXKHBbI ObITb yKasaHbl B OTYETE 00
UCMbITAHUAX.

3a npegenamMun ykasaHHOrO BblLLE AnanasdoHa BRaXHOCTW MO COrnaLleHnio Mexay 3auHTepeCcoBaHHbIMM
CTOpPOHaMW MOTyT BbITb UCMONb30BaHbI Apyrue chopMynbl, ECMM UX CNPaBeANMMBOCTb MOXET ObiTb AOKa3aHa
unu nposepeHa. B cneaytowmx opmynax T, COOTBETCTBYET TEMMNEPATYPE OKPYXKAIOLLEro BO3ayxa Ha BXxoae
BO3AYLUHOTO hUNLTPa, & H, COOTBETCTBYET BMXHOCTU OKPYXAIOLLEro BO3Ayxa Ha BXOAE BO3AYLUHOMO unb-
Tpa.

HobBasneHne B BO3AYLUHbIA 3apsa BOAbLI UNu napa (1. €. yBraXKHeHWe BO3AyXa) ABMAETCA CPeACTBOM CHU-
>KEHUSI BpeAHbIX BbIBPOCOB, MO3TOMY NpU BBEAEHUM NONPABKM HA BNAXKHOCTL 3Ta AobaBKa He y4MTbIBAETCS.
KoHaeHcar, o6pasyloLwminca B BO3ayxooxnagutene, U3MEHSET BMaXXHOCTb BO3AYLUHOrO 3apsga, nosromy npu
BBEAEHMMW NMONPaBKN Ha BMAXXHOCTb OH YUUTBLIBAETCS.

a) [ina asuratenen ¢ BOCNIaMEHEHMEM OT CxXaTus

1
Kng = ,
hd ~1-0,0182-(H, —10,71)+0,0045 - (T, — 298)

(47)

rae T, — Temnepartypa Bo3ayxa, K;

H, — BNaxHOCTb BO3A4YXa Ha BMYCKe, I BOAbI Ha KI Cyx0ro BO3Ayxa.

b) [na agpuratenen ¢ BOCMNIaMeEHEHWEM OT CXAaTUSA U NPOMEXYTOYHBIM BO3AyXo0oxnagurenem 40Mycka-
€TCs UCMONb30BaTh KakK anbkTePHATUBHBIN BApWaHT crieayowyto opmyny:

1
Kig = :
hd = 1-0,012-(H, -10,71)-0,00275 (T, - 298) +0,00285- (Tsc — TscRef )
rae Tge — TemMneparypa Bo3ayxa rnocne npoMeXyTo4HOro Bosayxooxnaautens, K;

TscRref — 3@/l@HHas Temneparypa Bo3ayxa nocrne NpoMexXyTo4HOro BO3AyX0ooXnaauTens (4omkHa ObITb
yKkasaHa usrotosutenem), K.

(48)

MpumedaHue - [pyrie nepeMerHble pacllndpoBaHsl B a).
¢) Onsa asuratenen ¢ UCKPOBLIM 3aXXMraHuem
Knp = 0,6272+44,030-107 - H, -0,862-107 - H3. (49)

MpuMedaHue - [Opyrine nepemeHHble pacllinpposaHsl B a).
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14.5 PacyeT MaccoBbIX BbLIGPOCORB ra3oo6pa3HbiX NPOAYKTOB ¢ OTPAGOTABIIMMM ra3samm

14.5.1 Hepa3s6aBneHHble oTpaboTaBline rasbl

MaccoBhbiit BLIGPOC raso00pasHbix NPOAYKTOB AN KKAOFO PEXMMA PACCHUTLIBAETCS MO UX KOHLIEHTPaLIMK
B Hepa30aBneHHbIX 0TpaboTaBLUMX rasax, 3HaqveHus u HepyTca u3 Tabnuubl 7, a MaccoBbIi pacxoa oTpadoras-
LLIMX ra3oB — B COOTBETCTBUM C 14.5.1.1. Ecnu koHUEHTpauun Gbinu onpeaeneHbl No CyxoMmy rasy, To nepea Tem,
Kak NpuCTynuTb KO BCEM NOCMeayioLmMm pac4etaM, Heo6xoaMmMo BHECTM NONPAaBKy Ha BNAXHOCTb COrMacHo 14.3.

Kpome Toro, no cornalleHuio Mexay 3auHTepecoBaHHbIMU CTOPOHAMU NMPU pacyeTax MacCoBbIX BbIGPO-
COB MOXHO NONb3OBATLCA TOUYHbIMK dopmynammn 14.5.1.2. PacyeT no TOYHbLIM hOpMynam AOSMKEH NPOU3BO-
AUTbLCA, KOraa NPUMEHAETCA TONMUBO, HE yKa3aHHoe B Tabnuue 7, unu Kkoraa NpMMEHsIIOTCA HECKONBKO BUAOB
TONNUBA, a TaKKe B Criyyae BO3HUKHOBEHUA Pa3HOrnacun.

14.5.1.1 MeTtog pacyera Ha OCHOBE TabnU4HbIX 3HA4YEHUN

Pacuer Bepetca no hopmyne

9mgas = Ugas * Cgas * Imew- (50)

TA€ Gpgas — MACCOBBbIN BbIOPOC AAHHOTO rasa B coctaBe OoTpaboTaBLUMX A30B;

Ugag — OTHOLLIEHUE NMOTHOCTH JAHHOTO KOMMNOHEHTa OTPAGOTABLUMX FA30B K MIOTHOCTU OTPAaGOTABLUNX ra308;

Cgas — KOHLIEHTPALIA COOTBETCTBYIOLLIETO KOMNOHEHTA B Hepa3sbaeneHHbIX OTpaboTaBLuMX rasax, ppm;

Qmew — MAcCOBLIN pacxoa 0TpaboTaBLUMX ra3oB, Kr/u.

B pacuetax NO, cneayeTt ucnonb3oBarb KO9(MULIMEHT MONPABKM HA BMAXHOCTb, ONPEAEnseMbli Co-
rnacHo 14.4 — K,y unn ky,, COOTBETCTBEHHO.

M3mepeHHOe 3Ha4yeHue KOHUEHTpauuu AOIKHO ObiTb NEpecYMTaHO Ha BRaXHbIA rasz cornacHo 14.3,
€CNnu M3MEepPEHUs NPOBOAUNUCH HE NS BIAXKHOTO rasa.

B Tabnuue 7 npuBeaeHsl 3HaueHus koachduumMeHTa u Ans psa KOMNOHEHTOB HEKOTOPbLIX BUA0B TONU-
Ba, BbIYUCNEHHbIE HA OCHOBE CBOWMCTB MA€earbHOro rasa.

14.5.1.2 Metoa pacyera no ToMHbIM hopmynam

MaccoBble BbIOPOCHI A0MKHbI paccuuTbiBaTbea no dopmyne (50). BMecTo TabnuyHbiX 3HaYEHWin, Ans
PacYeTa Uy, AOTDKHBI MCMONB30BATLCS HIDKECTEAYIOLLME chopmynbl. [pu 3TOM NPEANONaraeTcsi, YTo Cgpg M3~
MEPEHO UMK NEPECcYUTaHo B ppm.

M,
gas
u == (51)
928 = M, o 1000
nnu
Pgas
Ugas = —
pe -1000

TA€ Pgas = Mrgas/22,414 nnn Bepetcs 13 Tabnnubl 7 (Ha 0CHOBE CBOWCTB MAEANbHONO rasa).

(52)

Tabnuya 7 — KoappuLMeHT Ug,s ¥ NapameTpsl HepastaBneHHbIX oTpaGoTaBLLMX rasoB B 3aBUCUMOCTM OT BUAA TO-
nnvea

a3
No, | co | HC [ co, [ o, [ <CHy [ HCHO | CHsOH
Tonnmeo 1 COOTBETCTBYIO- Pgas (kr/m3)

ee 3HaueHue p, (kr/m3
Ly Pe (KT/M%) 2053 |

1250 | @ [ 19636 | 14277 | 0716 | 1340 | 1430
KoatpuLmeHT uy ©)
[unsencHoe 1,294 3(0,001 586|0,000 966| 0,000 479 | 0,001 517 | 0,001 103 | 0,000 553 | 0,001 035 | 0,001 104
RME 1,295 0(0,001 585|0,000 965| 0,000 536 | 0,001 516 | 0,001 102 | 0,000 553 | 0,001 035 | 0,001 104
MeTaHon 1,261 0(0,001 628|0,000 991| 0,001 133 | 0,001 557 | 0,001132 | 0,000 568 | 0,001 062 | 0,001 134
STaHon 1,275 7(0,001 609|0,000 980| 0,000 805 | 0,001 539 | 0,001 119 | 0,000 561 | 0,001 050 | 0,001 121
MpupoaHbiii ras ©|1,266 1(0,001 621|0,000 987(0,000 5589 0,001 551 | 0,001 128 | 0,000 565 | 0,001 058 | 0,001 129
MponaH 1,280 5(0,001 603|0,000 976 0,000 512 | 0,001 533 | 0,001 115 | 0,000 559 | 0,001 046 | 0,001 116
ByTaH 1,283 2(0,001 600|0,000 974 0,000 505 | 0,001 530 | 0,001 113 | 0,000 558 | 0,001 044 | 0,001 114
BeH3unH 1,297 7]0,001 582|0,000 963| 0,000 481 | 0,001 513 | 0,001 100 | 0,000 552 | 0,001 032 | 0,001 102
a) B 3aBMCMMOCTM OT BUAA TOMNKBA.
b) Mpun A= 2, cyxoit Boaayx, 273 K, 101,3 kMa.
©) MorpelLHOCTb 3Ha4YeHuit U paBHa 0,2 % Ans cocTasa Tonnmea C =66 % — 76 %; H=22 % —25 % N=0 % —12%.
9 NMHC Ha ocHoBe CHo, g (AN 06wmx HC gorkeH 6biTb MCNON30BaH KOSPMULMEHT Uy, AN CHy).
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B Tabnuue 7 npuBeaeHbl 3HAYEHUA NNOTHOCTH P, .o ANA PAAA KOMNOHEHTOB OTpaboTaBLUMX rasos. Mo-
nekynspHas macca oTpaboTasLumMx rasos M, o A0MKHA qulTb onpeaeneHa ans 0606LWEHHOro cocTaBa Tonnuea
CBHuOSNSSY cnegyowmm o6pa3om (B NpeanosnoXeHun NOSHOIo CropaHus TONNKUBa):

1+ It
My o = 9maw
y _3
a,s,5 Ha 10 1 (53
Imf 27275 , 2:100794+159994 " My
Imaw 12,011 B+ 100794 - + 15,9994 & + 14,0067 -5 + 32,065 7 1+ Hy 103

Mnn B criydae HenonHoro cropaHusa

: MFHC . CHCW N 28,01 CCOW . 44,01 0002W . 46,01 CNOKW 32. COZW

M e = +

ne 108 108 102 10° 102

2,016 %0y w 28,01
+—— % 118,01 (1-k =

102 ¥ ( Wr)+ 100 (54)
Che,, Cco CNo W

100 - — - 22w _ony ——2 ¢ —cyw —100- (1=K

. 104 10t Co,, 10° CO,W ~ CH,wW (1-kwr) _

MnoTHocTL oTpaboTaBLUMX rasoB p, HAXOAMTCA N0 hopmyne

1000+ H,, +1000 - (Gt /Gmac )

= , 55
Pe = 773,4+12434-H, + foyy 1000+ (Gt /Gmad) 3)
roe
faw = 0,055594 - w 4, £ +0,008002-wpg; +0,0070046 - wepg (56)
Mpu ncnonb3oBaHMu MeToAa yrnepoagHoro 6anaHca
q _ Mrgas “Lgas ” Amr
e Cco, *¢He, | o 57

M ‘{(Ccozw —Cco,aw ) 0 10
1€ CyoMt Cpyc BEIPAXKEHDI B PPM, A Cj, — B NPOLIEHTAX OT obbema.
BouiBog chopmynbl (58) npuBeaeH B A.2.2.2

M,f :a'ArH+ﬂ'ArC+7'ArS+5'ArN+8'ArO' (58)
14.5.2 Pa3baBneHHble oTpaboTaBlimMe rasbl

MaccoBblii BbIGpOC ra3o06pa3sHbiX MPOAYKTOB ANS KAXA0I0 PEXMMA PACCUUTLIBAETCS MO UX KOHLEHTpa-
uuu B HepasbaeneHHbIX 0TpaboTaBLUMX ra3ax, 3HayeHus1 u BepyTca u3 Tabnuubl 8, @ MaccoBbIii pacxoa He-
pasbaBneHHbIX 0TPaboTaBLUMX Fa30B PACCUUTLIBAETCSl NPUBEAEHHBIM HIKE CNocobom. Ecnu KOHLiEHTpauuu
Gblnn onpeaeneHsbl Mo Cyxomy rasy, To nepeg TeMm, Kak NPUCTYNUTL KO BCEM NOCNEAYIOLLIMM pacyeTam, Heob-
XOAMMO BHECTU MONPaBKY HA BMAXHOCTb COrnacHo 14.3.

9mgas = Ugas “Cgas,c - Imdew- (59)

TA€ U 4ag — OTHOLLEHWE NIIOTHOCTU 1AHHOTO KOMMOHEHTa oTpaboTaBLUMX ra30B K NIOTHOCTM pa3baBneHHbIX
oTpaboTaBLUKMX ra30B (@aHANOMMYHO ANs NNOTHOCTM BO3AyXa);

C gas,c — KOHLIEHTpaLms (c nonpaBkon Ha (POHOBOE 3HAYEHME) COOTBETCTBYIOLLIETO KOMMNOHEHTA B pas-
GaBneHHbIx oTpaboTaBLUMX ra3ax, ppm;

Qmdew — MaccoBbI pacxoa pasbaBneHHbIX 0TpaboTaBLLIMX ra3os., Kr/c.

B Tabnuue 8 npuBeaeHbl 3HAaYEHUs U Ans psiia KOMIMOHEHTOB MO HEKOTOPLIM BUAAM TONNWUBA, HA OCHOBE
CBOWCTB MaeanbHOro rasa.
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1
. :c-cd-(1-5j; ©0)
FS
D =
4 (®1)
cco, +(Cco +CHe) 10
nnu
Fs
b=—— (62)
Cco,
rae

FS=100-

4 2

CuMBOIbI ¢, €, Y OTHOCATCS kK 0606WeHHOMY cocTaBy Tonnuea Tuna CHoOeSy.
ns ausenbHoro Tonnuea FS =134,

1+%+y+3,76(1+3—5+y) ©3)

Ta6nuuya 8—KoahdULMeHT Uy, U NapameTpsl pasbaBreHHbIX 0TpaboTaBLUNX ra30B B 3aBUCUMOCTY OT BUjja ToNnmea

gas
ras
NO, | co | HC | co, ‘ 0, | CH, | HCHO | CH30H
Tonnueo (p, = 3
1,293 krind) Pgas (KI/M°)
2,053 | 1,250 | a) | 1,963 6 ‘ 1,4277 | 0,716 | 1,340 | 1,430

Koat puLmenT Uy ©)

[usenbHoe [0,001588 |[0,000967 [0,000480 [0,001519 |0,001104 |0,000553 |0,001036 |0,001106
RME 0,001 588 |[0,000967 |[0,000537 [0,001519 |0,001 104 |0,000553 |0,001036 |0,001106
MetaHon 0,001 588 |0,000967 |[0,001105 (0,001519 (0,001 104 [0,000553 |0,001036 |0,001106
OT1aHon 0,001 588 |[0,000967 |[0,000795 (0,001519 |[0,001104 [0,000553 |0,001036 |0,001106

Mpupoaxwbid | 0,001 588 0,000 967 |0,000 5849 0,001 519 0,001 104 |0,000553 |0,001036 |0,001 106
ras®
MponaHx 0,001 588 |[0,000967 |[0,000507 (0,001519 [0,001104 [0,000553 |0,001036 |0,001106

BytaH 0,001 588 |0,000967 [0,000501 |0,001519 |0,001104 (0,000553 |0,001036 [0,001106
BeH3unH 0,001 588 |0,000 967 [0,000483 |0,001519 |0,001104 (0,000553 |0,001036 [0,001106

a) B 3aBUCUMOCTH OT BMAA TONNUBA.

b) MnoTHocTb pasbaBnerHLIX 0TpaboTaBLUINX ra3oB NpeanonaraeTca paBHoiA NIOTHOCTY Bo3ayXa.

©) MorpeluHoCTL 3HaueHuii u pasHa 0,2 % ansi coctapa Tonnmea C =66 %—-76 %; H=22%—25%; N=0%—12%.
9 NMHC Ha ocHoBe CHy,g3 (Ans 061ux HC fomxkeH GbiTb UCNonb3osaH KOIMDULNEHT Ugag ANS CHy)-

14.5.3 Onpeaenexnue koHueHTpauum NMHC

Onpeaenenne Cyyyc 3aBUCUT OT UCMONb3yemMoro MeToaa (cM. 16.5). B oGonx crnyuasx Heobxoammo
onpeaenuTb KOHLUEHTpaLmio CH,4, KOTOpasi AOIDKHA BLIMMTATLCS M3 KOHLEHTpaLmun HC cneaylowmm 06pasom:

a) Metoa GC
CNMHC = CHC — CCH, (64)
b) Meton NMC
Crewjocuter) (1~ Em) = Crcweutter) 65
CNMHC = E. -E, ) (65)

TA€ Chcweutter) ~ KOHLEHTPALUA HC B npobe rasa, npoxoaswen yepes NMC;
CHC(wioCutter) — KOHLEHTPALMA HC B npobe raza, npoxoasuien yepes 6aiinac NMC;
E); — 9th(peKTUBHOCTL NO MeTaHy (cM. 8.8.4.2);
E — a¢hchekTUBHOCTb NO 3TaHy (CM. 8.8.4.3).
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14.6 PacueTt yoenbHbIX 3HaY€HUI BbIOPOCOB
BbIGpOChI Ka)Ka0ro KOMNOHEHTAa AOMKHbI ONpeaenaTbea no dopmyne
i=n
> (qmgasi Wy )
i=1
i

gasy = , (66)

3

2. (F W)

i=

-

[€ Gjpgas — MACCOBBI BbIGPOC AAHHOTO rasa;

P =Py + Paux. 67)
rane P, — U3MepeHHas MOLLHOCTb Ha JAHHOM PEXUME;
P,ux ~ MOLLIHOCTb BCMOMOraTenbHbIX YCTPOWCTB, NPUBOANUMBIX OT ABUraTeNs, Ha JaHHOM PEXUME.
BecoBble K03(pdULUUEHTBI U YUCNIO PEXMMOB (1), UCNOMNb3YEMbIX B MPMBEAEHHOM BbILLE pacyeTe, — B
cooTseTcTBUM C ISO 8178-4.

15 PacueT BbIOpOCOB YacTuu,

15.1 MonpaBKa Ha BNAXHOCTb NPU onpeaernieHun BbIGPOCOB YacTuy

MockonbKy BbIGPOCHI YacTUL, B ABUraTensx 3aBUCAT OT NapaMeTpPoOB OKPYXKaloLLEero Bo3ayxa, npu pac-
yeTax KOHLUEHTPaLUKM YacTul A0SXHA BHOCUTLCS MONPAaBKa HA BIIAXKHOCTb OKPY>KAIOLLET0 BO3AyXa ¢ KOadhdu-
LUMEHTOM kp, BbIYMCNAEMbIM NO NPUBEAEHHBLIM HUXe dhopmynam.

Mo cornalueHnto Mexay 3anHTepPeCcoBaHHbIMU CTOPOHAMM MOTYT UCNONb30BaTLCA APYrne CTaHAAPTHbIE
3HAYEHUSA BMNAXHOCTU, OTNM4YHbIE OT 10,71 r/kr. MpuHATLIE CTAHAAPTHbLIE 3HAYEHUSA AOIDKHbI ObITb YKa3aHbl B
oryete 00 ucnbITaHuAX.

[ng BblYMCIIEHNS NONPaBOK MOTYT ObITb TAKXKE UCNOMNb30BaHbI U Apyrue hOpMyrbl, ECNN UX CNPaBeaNU-
BOCTb MOXET ObITb AOKA3aHa UNU NPoBEPEHa.

1
ky = ,
P [1+0,0133-(H, -10,71)]

(68)

rae H, — BNaXxHOCTb BO3Ayxa Ha BMYCKE, I BOAbI HA KI CyX0ro BO3ayxa.
15.2 YactnyHonoTovyHas cuctema pasdbaBneHus

OKOHYaTenbHble pe3ynbTaThl UCNbITaHUIA HA BbIOPOCHI YacTuL, BKIOYAeMble B OTYET, AOMMKHbI onpee-
NATLCA B Crieaylowwem nopsiake. BoamMoxkHbl pasnuyHblie METOALI PETYTIMPOBAHUS CTENEHU pasbaBreHus, co-
OTBETCTBEHHO MOTYT ObiTb UCNONbL30BaHBI PA3NINYHBIE METOAbI BLIMUCTIEHNS § 4. BO BCEX pacyeTax [ormkHbI
UCNONb30BaTLCS YCPEAHEHHbIE 3HAYEHUS MO BCEM pexxumam paboTbl gBuratens 3a nepuog npoboorbopa.

15.2.1 N30KMHEeTUYECKne CUCTEMBI
CMm. 17.2.1, pucyHkn 10 n 11.

9medf = Amew o> (69)
e ry = Amaw +(qmeW 'ra) (70)
I Amew ‘Ta 7

rae r, — NPeACTaBNAET OTHOLUEHME NONEPEYHbIX CEYEHUI N3OKMHETMYECKOrO NPoBo0TOEOPHMKA Ap U BbINyCK-
HOW TPYObl Ar.

fa =0 71)
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15.2.2 Cuctembl ¢ u3MepeHueM KkoHueHTpaumii CO, unu NO,

CM. 17.2.1, pucyHku 12 n 14-16.
Ona HaxoXaeHnsa q ... - Ucnonb3yerca chopmyna (69) n

_ CEw —Caw
- ’

Iy
Cow —Caw

(72
rae Cgyy — KOHLIEHTPALIMA BNAXHOro WHANKATOPHOTO rasa B HepasbaBneHHbIX 0TpaboTaBLLmMX rasax;

Cpyy — BNaXHas KOHLIEHTPaLMA MHAMKATOPHOrO rasa B pasbaBrieHHbIX oTpaboTaBLUMX rasax;

Cayy— BNAOKHAA KOHLEHTPALIMA WHANKATOPHOTO ra3a B pasbaBnsitoLLEM BO3AYXe.

Cyxue KOHLEHTPaLWUU NEPECYUTLIBAIOTCA BO BMaXkHble KOHLIEHTpaumu cornacHo 14.3.

15.2.3 Cuctembl ¢ usmepeHuem CO, u Metoa yrnepoaHoro 6ananca
CM. 17.2.1, pucyHok 13.
Pacu4eT q,,qqs NPOU3BOANTCA MO hOPMYIe

Ke - Qmf

Amedf = )
e %co,)p ~ ¢(co,)A

(73)
TA€ C(co,)p — KOHUEHTpauys CO, B pasbaBneHHbIX 0TpaboTaBLIMX ra3ax;
C(c0o,)A — KOHLEHTpauuA CO, B pasbasnsioLiem Bosayxe.
KoHLIeHTpauus 34ecChb BblpaXkaeTcsi B 00beMHbIX NPOLIEHTAX ANA BNAXHOr0 COCTOSHUS U onpeaenserca
no cpopmyne
kf *Qmf

Amew ° [C(coz o ~€(co,)A } .

Ch (74)

B atoit hopmyne koadpuLMEHT K; MOXET ObITb OMpeaeneH CornacHo A.4, YTo NPUBOAUT K CrieAyIOLLEn
dopmyne B OKOHYaTENbHOM BUAE

ke = wget -2,4129. (75)
15.2.4 CuctemMbl ¢ U3MepeHueM pacxoga
CM. 17.2.1, pucyHku 17 n 18.
0N HaxoxaeHus1 g, 4 CNoNb3yeTca popmyrna (69), Toraa
Imdew
ry = —TmaeWv (76)
Amdew — Amaw
15.3 MonHonoToyHana cucrema pasbaBrieHus
PesynbraThkl UCNbITAHWI Ha BbIGPOCH! YacTUL, BKIOYAEMbIe B OTHET, AOSKHbI ONPEAENaTLCA B Cneayto-
Lem nopsiake.
Bo Bcex pacqeTax AOMKHbI UCNOMNbL30BaTbCA CPEAHNE 3HAYEHUS MO BCEM pexuMam paboTel ABUraTens
3a nepuog npobooTopa. [ns NONHONOTOUHLIX CUCTEM PA3BaABNEHUS B KAYECTBE G,y UCMOMb3YETCH Gpryeyy

15.4 Pacuet maccoBOro Bbiopoca yacTuy,

MaccoBblit BbIGPOC HacTuL, BEIYMCISIETCA Creayowmum obpasom.
a) Metoa ogHoro cunerpa

My Qmedr .

dmpT = Myep 1000 (77)
1=n
Amedt = 2 dmeati * Wi (78)
i1
i=n
Mgep = zMsepi- (79

i=1
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b) MeToa Heckonbkux UNLTPOB

Mfi Gmedfi
msep; 1000 ’

AmpTi = (80)

i=1..n

PTiass ONPEAENSETCA Kak CyMMa CPegHUX 3HaYeHWi Nno BCEM PexumMam MCMbITaTeNbHOTo uukna 3a
nepuoa npo6ootbopa.

Mpu pacdere maccoBoro BeIGPOCa YacTul nonpaska Ha POHOBYIO BENUUUHY (CM. 12.4) BblUMCIAETCA
cneayoLmm obpasom:

¢) Metoa oagHoro chunsTpa ¢ nonpaskon Ha HOHOBYIO BEMUYUHY

m Mg & 1 ] Imedf
- —| =S Y | W [ e 81
ImPT {msep {md E Di) ™| 1000 @1
d) MeToa HecKonbknx OUNLTPOB C NONPaBKoW Ha YOHOBYIO BENUYNHY
mg | Mg [1 1) Imedfi
= = 1=} , 82
AmpTi {msepi |:md D 1000 (82)

rae D — paccunteiBaetcs no dpopmynam (61) u (62). [ins 4aCTUHHONOTOUHBIX CUCTEM CTENEHDb Pa3baBneHus ry,
onpegensiemast no 15.2.1—15.2.4, moxet ObITb MCNONb30BaHA BMECTO D, ecnu KOHUEeHTpauusi pa3baBneHHOro
CO, He nsmepsercsa.

Ecnu BeinonHeHo Gonee 0AHOTO U3MEpPEHUsi, BMECTO M 4/My CNeayeT UCNonb3oBaTh Mg 4/my.

15.5 PacueT yaenbHbIX 3HAY€HUN BbIOpPOCOB

Bbi6poc yacTuy BbiMUCNSETCA Cneayiowmm o6pasom:
a) Metog ogHoro dunsrpa

epy = —mPT__
i=n ’
(83)
2P Wy
i=1
b) MeTtoa Heckonbkux puUneTpoB
i=n
quPTI Wy
epr = l:;!:n s (84)
P - W
i=1
rae P =Py + Pauxi (89)

CM. Tarkke copmyny (39).
15.6 dphekTuBHbLIN BeCOBOM KO3IhhULIUEHT

Mpu ncnonb3osaHun METOAA 0AHOTO PUNLTPA SPIEKTUBHBINA BECOBON KOIDMULMEHT Wiy ANA KAXKAOTO
pexxuma BbluMcnseTcs no opmMyne

Msepi * Amedf
roi = —— (86)
msep “Amedfi
i=1..n
3HayeHUs 3 DEKTUBHBIX BECOBbIX KOIPMULUEHTOB HE fOMMKHEI NpeBbiwaTth £ 0,005 (no abcontoTHOM
BENUYMNHE) OT BECOBbIX KOIPPULUMEHTOB, NpUBEAEHHbIX B ISO 8178-4.
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16 OnpeneneHue BbIGPOCOB ra3006pasHbIX NPOAYKTOB

16.1 OGwKre nonoxeHus

PekomeHgyemble cuctembl npobooTrbopa u aHanusa noapobHO onucaHbl B pasgenax 16.2—16.6 u Ha
pucyHkax 3—10. MoCKONbKY 0AMHAKOBbIE pe3ynbraTbl MOryT ObITh NONMYyYEHbI C MCNONbL30BAHUEM PA3NUYHbIX
KOHdMrypaumin o60pyaoBaHusl, peanbHas KoHdurypauusa ob60py10BaHMsA HEODS3aTENbHO JOIDKHA TOYHO CO-
OTBETCTBOBATb YKA3aHHbLIM PUCYHKaM. [ns NONy4YeHus AONONMHUTENBbHON MHOPMALMKM U KOOPAUHALMK (DYHK-
UM CUCTEM MOTYT MCNONb30BaTbCH AOMOMHUTENBHBIE KOMMOHEHTBI, B YACTHOCTM, NPUOOPLI, KnanaHbl, cone-
HOMZbI, HACOCHI U Nepekntoyareny. [ipyrne KOMMOHEHTbI, HE BMUAIOLLME HA TOYHOCTb paboTbl CUCTEM, MOTYT
ObITb UCKINIOYEHbI, €cnn 3T0 ByAeT HaWAEHO LIenecooOpasHbIM C TEXHUYECKOW TOYKU 3PEHUS.

16.2 Cuctembl aHanusa ans usmepenmit Bbipocos CO, CO,, HC, NO,, O,

CucteMbl aHanm3a pasbaBneHHbIX unu Hepa3baBneHHbIX 0TpaboTaBLUMX ra30B Ha COAEKaHUE ra3oo-
OpasHbIX KOMMNOHEHTOB OCHOBAHbI HA UCMONbL30BAHUK CNEAYIOLLUX NPMOOPOB:

- HFID unu FID ana naMepeHus cogepxaHus yrnesoaopoaos;

- NDIR ans nsmepeHusa cogepxaHusa okcmaa m AMoKCcuaa yrnepoaa;

- HCLD, CLD nnu aHanoruyHble AN n3aMepeHus cogepkaHusa OKCUA0B asoTa;

- PMD, ECS unu ZRDO ans namepeHusi cogep>xaHus KUCnopoaa.

[ns aHanu3a HepasbaBneHHbIX 0TpaboTaBLUMX ra3oB (CM. PUCYHOK 3) NpOObI BCEX KOMMOHEHTOB MOTYT
BpaTbCs M3 0aHOro NPo6ooTOopHUKA UNu U3 ABYX NPOBOOTOOPHUKOB, PACMONMKEHHbIX B HEMOCPEACTBEHHON
6nM30CTM Apyr OT Apyra U UMEeIOLLMX BHYTPEHHUE pa3aenutenu ansi paboTtbl C pa3nuyHbIMU aHanu3aTopamu.
He cnepyet ponyckartb KOHAEHCALUKU KOMMNOHEHTOB OTPAbOTaBLLMX ra3oB (B TOM YMCHE BOAbI U CEPHOW KUCNO-
Tbl) HY B OAHOW TOYKE CUCTEMbl aHanm3a.

B pasbaBneHHbIx oTpaboTaBLumMx razax (CM. pucyHok 4) ot6op npob Ha yrneBoaopoabl OMMKEH NPOU3-
BOAMTLCS C MOMOLLbIKO OTAENMbHOrO NPo600TOOPHUKA (HE TOTO, KOTOPLIA UCTMONBL3YETCA ANS OCTaNbHbIX KOMMNO-
HEHTOB), 32 UCKMIOYEHWEM Crny4ast, Koraa NpuMeHseTca o0Lwmin Hacoc npobooTbopa Ans BCex aHanu3aTopos,
npuyemM cuctema npobooTbopa BLINONHEHA B COOTBETCTBUM C HAANEXALLEN MHXEHEePHOW npakTukon. He cne-
OyeT AonycKaTb KOHAeHcaUuM KOMNOHEHTOB OTpaboTasLuMX rasos (B TOM YUCNe BOAbI U CEPHON KUCIOTbI) HU
B OAHOW TOYKE CUCTEMbl aHanu3a.

o 9 o 9 T o

@ — BbINycK; b — HyNeBol U NOBEPOYHbINA rasbl; ¢ — oTpaboTasLune rasbl; d — hakynsTaTUBHO
PucyHok 3 — Brok-cxema cucTeMbl aHanusa HepasbabnenHbix oTpaboTaBLnx rasos Ha coaepxatue CO, CO,, NO,, HC u O,
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* HF1 HF2 HP
r 1 I 1 f ] =N _ HSL1
sp—== e DK ‘,::( === HC |———a
L J \\,/- L&
HSL1 - b
DT
Bd
sL co, b———=a
- b
o ———»2a
- b
d
R 7 i

L. S
i KReS o
| - b

@ — BbIMycK; b — HyNeBoW 1 NOBEPOYHbIN rasbl; ¢ — oTpaboTaswme rasbl; d — chakynsTaTMBHO

PuncyHok 4 — Briok-cxema cucTembl aHanusa pasbabneHHbIX oTpaGoTaBLUIKMX ra3oB Ha cogepXaHue KOMNoHeHToB CO,
CO,, NO,, HCn O,

KoMnoHeHTbl, n306paxeHHble HA pUcyHkax 3 m 4

OoOlee 3amevyaHue

TemnepaTypa BCex y4acTKOB Tpakta Nnpo6ooTbopa AOMmKHA NOAAEPKMBATLCS HA YPOBHE, A0ONYCTUMOM
Ansa COOTBETCTBYHOLLUNUX CUCTEM.

EP ( BbinyckHasi Tpy6a (TONbKO PUCYHOK 3)

DT ( cMecuTEeNbHLIN TYHHESb (TONIbKO PUCYHOK 4)

MogpoGHee cm. 17.2.2.

SP1 ( npo600TGOpHUK ANA Hepa3GaBrneHHbIX OTPa6oTaBIWMUX ra3oB (TONLKO PUCYHOK 3)

PekomeHayeTCs nCnonb3oBaTh NPSAMON MHOFOALIPHATLIN NPOGOOTOOPHUK M3 HEPXKABEIOLLEN CTanu C 3a-
KPbITbIM TOPLOM, €70 BHYTPEHHWII AnameTp He AomkeH ObiTb Borblue BHYTPEHHEro AMaMeTpa NMHUKU Npo-
6ooTbopa. TonmHa cTeHOK NPo6ooTOOopHUKA A0MKHA BbITb HE Gonee 1 MM. MpoBOOTEOPHUK AOMKEH UMETD
He MeHee Tpex OTBEPCTUI, PaCMONIOXKEHHbIX paananbHO B TPeX pasnuyHbIX BEPTUKANbHbIX NAOCKOCTAX. Pa3-
Mepbl OTBEPCTUM JOIMKHLI BbITb NogobpaHbl Tak, 4TOObI pacxoa Yepe3 Hux Obin NpUMepHo oauHakos. MNpo-
600TOOPHUK JOMKEH paauanbHO BbICTYNAaTb U3 CTEHKW BbINYCKHOM TPYObl BHYTPU HA BENUUMHY, PAaBHYIO Kak
MuHumym 80 % ee anameTtpa.

MpumedaHue — Ecru ecTb OnNaceHusl, YTo MoA AeiiCTBMEM Nyribcauun NoToka oTpaboTaBLUMX ra3oB WU BU-
6pauuu gBuraTens NpoGooTEOPHUK MOXET AeOPMUPOBATLCS, TO MO COTMaLLEHUI0 MEXAY 3auHTepecoBaHHBIMU CTOPOHA-
MU TOMLUMHA CTEHOK NPOBOOTEOPHUKE MOXKET BbiTh YBENu4eHa.

SP2 ( npo60ooT6opHMK aANnsi pa3baBneHHbIX 0TPaboTaBLUKMX ra30B (TONbKO PUCYHOK 4)

3T10T NPOBOOTOOPHUK JOMKEH:

- ObITb OnpeaeneH Kak NepBbli y4acTOK NUHMKM Npo6ooTbopa ¢ nogorpesoM HSL1 anuHoi ot 254 no
762 MM;

- UMETb BHYTPEHHWI AUAMETP HE MEHee 5 MM;

- ObITb YCTAHOBMEH B cMecuTenbHOM TyHHene DT (cMm. 17.2.2, pucyHok 19) B TOuKe, rae pazbasnsaoLwmi
BO34YX M OTpabOTaBLUME ra3sbl Y>ke XOPOLUO NepemMeLlaHsbl (T. €. Ha pacCTOsiHUM OT TOYKM BBOAA OTpaboTaBLUUX
ra3oB B CMECUTENbHbIN TYHHENb, PABHOM NPUMEPHO 10 guameTpam TyHHeNs);

- ObITb yaaneH (B paagvansHOM HanpasreHUW) Ha AOCTATOMHOE PACCTOSAHWE OT APYruX 4aTYMKOB, YTOObI
NCKIMOYNTL BIIMAHUE BOJTH U 3aBmxpeHm7| NOTOKAa;

- MMeTb Takol nogorpes, YTobbl TeMMNepaTypa NOTOKa ra3oB Ha ero BbixoAe pasHsAnach (463 + 10) K
[(190 £ 10) °C], unm (385 £ 10) K [(112 £ 10) °C] ans gurarenei, paboTalowmx Ha MeTaHone;

- He UMeThb nogorpesa B cryvae usmepenus FID (xonoaHoro).
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SP3 ( npo6ooT6opHUK AnA B3ATMA Npo6 CO, CO2, NOx B pa36aBneHHbIX OTpadoTaBWMX rasax
(TONMbLKO PUCYHOK 4)

3T0T NPOBOOTOOPHUK AOIMKEH:

- HaxoauTbCH B OAHOW nnockoctu ¢ SP2;

- ObITb yaaneH (B paguansHOM HanpaBrieHWn) Ha OCTaTOMHOE PacCTOAHME OT APYrUX AaTYMKOB U CTe-
HOK CMECUTENbLHOIO TYHHErs, YToObl UCKMIOYNTL BNUSIHUE BOJH U 3aBUXPEHUI MOTOKA;

- UMETb MOAOrPeB U TENNOM30NALMIO MO BCEI CBOEN ANMHE, YTOObI 8ro TeMneparypa He nagana Huwxe
328 K (55 °C) BO n3bexxaHue KoHAEeHcaLmMK Braru.

HSL1 ( nMHua npo6oor6opa ¢c nogorpeBomM

Iunna npoGooTtGopa CnyXuT Ans nogadu razoBoin npobbl 0T NPo6oOTOOPHUKA K pasBeTBUTENIO (UMK
pa3BeTBUTENAM) U K aHanu3aTopy HC. NlnHua npobootbopa gomkHa

- WUMETb BHYTPEHHWI gnameTp Ha MeHee 5 u He Bonee 13,5 MM;

- BbITb BbIMNOMTHEHA M3 HEPXKaBEIOLLEN cTanu unu tedprnoxHa.

a) Ina auratenen, paboTaloLmMx He HA MeTaHone

Ecnn TeMnepatypa otpaboTaBLumx ra3oB B npo6ooToopHMKe MeHbLUe UK pasHa 463 K (190 °C), noa-
JlepXKuBaTb TEMNEPATYPY CTEHOK Ha ypoBHE (463 + 10) K [(190 £ 10) °C], uamMepsieMyo Ha kaxgoii oborpesa-
€MOIN CeKUMK C OTAENbHBLIM YNPaBNEHUEM.

Ecnu Temneparypa otpaboTaBLumx ra3oB B npobootoopHuke Gonblue 463 K (190 °C), nogaepxusarb
TeMneparypy CTEHOK Ha ypoBHe He meHee 453 K (180 °C).

MoaaepxkuBaTh TeMNepaTypy ra3oB HenocpeacTeeHHO nepea F2 n HFID Ha ypoeHe (463 £ 10)K [(190 £ 10) °C].

b) ins gpuratenen, pabotawLmx Ha MeTaHone

Ecnu Temneparypa otpaboTaBLunx razoe B npo60ootbopHuke MeHbLue unu pasHa 385 K (112 °C), noa-
JepXuBaTb TEMNEpPATypy CTEHOK Ha ypoBHe (385 + 10) K [(112 £ 10) °C], uamepsieMyto Ha kaxaol o6orpesa-
€MOI CEKUMK C OTAENBHBLIM YNPABNEHUEM.

Ecnu temnepartypa otpabotaslumx ra3os B npo6ootbopHuke Gonblie 385 K (112 °C), nogaepxuBarb
Temneparypy CTEHOK Ha ypoBHe He meHee 375 K (102 °C).

Moaaep:xuBaTthL TEMNEpaTypy ra3oB HeMocpeacTBEHHO nepes ¢unstpom F2 u HFID Ha yposHe (385 £ 10) K
[(112 £10) °C].

HSL2 - nuHua npo6oot6opa NO, (1 NH;3) ¢ nogorpesom

IuHns npo6ooT6opa AomkHa:

- noaaepXxveartb Temnepartypy CTeHoK B ananasoHe ot 328 K 40 473 K (o1 55 °C o 200 °C) Ha yyacTtke
0o Hentpanusatopa C (ecnu ucnonb3yerca oxnaxaarolias BaHHa (B) unu 4o aHanu3saropa (ecnu oxnaxaaio-
wan eaHHa B He ucnonbayercs);

- ObITb BLINOSIHEHA U3 HEPXKABEIOLLEN CTanu unm Tecrnoxa.

MpuMeyaHue —Iockonbky NOAOrPEB UCMONb3YETCH TONLKO ANS NPeAOTBPALLEHUS KOHAESHCALMN Briarv U cep-
HOt KUCNOTLI, HeoBxogMMan TemMnepaTypa AMHUK NPo6ooTEOPa 3aBUCUT OT COAEPXKaHUS Cepbl B TOMMUBE.

SL - nunua npo6oor6opa CO (CO,, O,)

371a nuHusa npo6ooT6opa AomkHa ObiTh BLINONHEHA U3 HepXaBetoLeln ctanu unu TecdnoHa. OHa MOXeT
ObITb Kak ¢ noaorpeBoM, Tak u 6e3 nogorpesa.

BK - npo600T60pHLIN Mewok AnA (POHOBOM KOHLIEHTPALUUK ((paKynbTaTUBHO, TONILKO PUCYHOK 4)

Ana nsmepenunin GoHOBON KOHLUEHTpaLMM.

BG - Mewok ana npo6 (¢akynsTaTMBHO, TONMLKO PUCYHOK 4, TOnNbko CO u CO,)

J[na namepeHunii KOHUEHTpaLuii BewwecTs B npobe.

HF1 - npeasaputenbHbii PUNLTP ¢ nogorpeBoM (hakynsTaTMBHO)

TemnepaTtypa A0MKHA ObITb TAKOM ke, kak u'y HSL1 nnu HSL2.

HF2 - ¢punbTp € nogorpesom

3T0T UNBTP CRYKUT ANS U3BNEYEHUs1 BCEX TBEPbIX YaCTuLL U3 ra3oeom npobbl nepea aHanu3aropom. Tem-
neparypa AosbkHa OblTb TakoM e, kak n y HSL1 unu HSL2. dunbtp aormkeH 3aMeHaTbea Nno Mepe HeobxoauMOCTU.

HP — Hacoc npo6ooT6opa ¢ nogorpesom

Hacoc gomkeH nogorpeBarbCcs A0 TOM e TeMmneparypsl, 4To u HSL1 unu HSL2.

HC

HarpeBaembiit nnameHHO-MOHM3aUUOHHbIN aAeTekTtop (HFID) ana onpeaenenusa yrnesogopoaos. Ero
TeMneparypa AOJDKHA NoAaepXXMBaThes B aunanasoHe ot 453 K o 473 K (ot 180 °C ao 200 °C) ansa aosurare-
neu, paboraowmx He Ha MeTaHone, u B auanasoHe ot 375 K no 395 K (ot 102 °C ao 122 °C) ang asurareneu,
paboTaloLumx Ha MeTaHone.
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CO, CO,

Ananusatopsl NDIR ana usmepeHus cogepxaHua okcuaa u guokcuaa yrnepoga.

NO

CLD unu HCLD ans onpegenexus okcuaos asora. Ecnu ucnonssyercss HCLD, ero Temnepartypa aomk-
Ha noaaepxusBatbecs B AuanasoHe ot 328 K 1o 473 K (ot 55 °C go 200 °C).

C — KaTanuTU4YeCKui HeUTpanusaTop

Karanutudeckuii HeiTpanuaarop ucnorns3yerca ansa soccraHosneHns NO, 1o NO nepes noaayeit rasa
B aHanusaropsl CLD nnu HCLD. O,

PMD, ZRDO unu ECS ans onpeaeneHus kucrnopoaa.

B - oxnaxaawluana BaHHa

CRny>XuT Ans OXNaXXaeHusa u KOHAEeHcauMmn BOAbl, COAepKaLlencs B ra3oon npobe. TemnepaTtypa BaHHbI
JoJbkHa nogaepxusarbes B AnanasoHe ot 273 K go 277 K (o1 0 °C go 4 °C) nyTem oxInakgeHust ¢ NOMOLLbIO
nbAa unu xonoauneHUKa. Hannume BaHHbl HEOBA3aTENBHO, €CNM AHANU3aTOP 3aLUMLLIEH OT BIIUAHUA BOASHbIX
napoB B TOM CMbICne, Kak 3To TpakTyetca B 8.9.2 n 8.9.3. Ecnu TexHonorua npobootbopa BKNIOYAET OCYLLKY
nocpeacTBOM KOHAEHCauUMu, HEOOXOAMMO KOHTPONMPOBaTE TEMNEPATYPY ra3oBol Npodbl UNM TOYKY pOChl B
BOJOOTAENUTENE UNK nocne Hero. Temneparypa rasoBon npoObl MM TOUKKM POChI HE 10IMKHA NPeBbILaTh 280 K
(7 °C). Ucnonb3oBaHue XMMUYECKUX OCYLLMTENEN AN yaaneHus BoAbl U3 ra3oBoii Npobbl HE JOMYCKAETCA.

16.3 AHanu3 Ha aMMuak

B Tex cny4asx, korga B oTpaGoTaBLuMX rasax npucytcteyet amMmmuak (NHs), KOTOpbI MOXET nonacThb
Tyaa, Hanpumep, ns cuctembl CKB (CenekTMBHOIMO KatanuTUYecKoro BOCCTAHOBMEHUS), PEKOMEHAYETCH UC-
nonb30BaTb CUCTEMY U3MEPEHUS, NOKA3aHHYIO HA pUCYHKe 5. B BbICOKOTEMNEPATYpPHOM HenTpanusatope C1
ammuak NH; okucnserca 1o NO, a usmepsiemasn senuunHa «C» aensertca cymmoi NH; u NO,. B Huskotemne-
paTypHOM HeiTpanusarope C2 npoucxoaut He okucnenue NH;, a occraHosneHne NO, o NO. Usmepsaemasn
BenmumHa «A» — ato NO,. PasHocTb mexxay C n A — 910 1 ecTb cogepxaHue NH;. [laHHas cuctema moxer
ObITb BCTPOEHA B CUCTEMY aHanusa, NpeacTaBneHHyio B 16.2 Ha pucyHkax 3 u 4, nyteMm gobaesneHust K Hen
BTOPOro HeMTpanusatopa C COOTBETCTBYHOLLEN TPyOHOI 00BA3KON. MNOpaaok BbIMUCIIEHUN TOT XKe, UTO U Ans
oCTanbHbIX KOMMNOHEHTOB OTPAOOTABLUMX ra30B; OH OnucaH B 14.5.

- a

2
700°C

— b 4

e —» 1 —O——.g

—» C

O —P= m—

300°C

3
1-HSL2; 2 -C1; 3-C2; 4 - B (cbakynsratneHo); a — B (usmepeHue NO); b — C (namepeHue NO, + NH5); ¢ — A (usmeperue NO,),
d — rasoBas npo6a; e — HyneBoW ras; f — NOBEPOYHbLIN ras; g — K aHanusaTopy
MpumedaHne - A— B =cofepxaHne NO,, C— A = cogepxarune NHs.
PucyHok 5 — Briok-cxema cucTeMbl HeidTpanuaaumm ans uamepenns NO,/NH5

KOoMNOHeHTbI, u306paxeHHbIe HA PUCYHKe §

C1 - BbICOKOTEMNEPATYPHbIA HEUTpanusaTop

Temnepatypa B C1 gormkHa noaaepxuartbcsi B guanasoHe ot 953 K go 993 K (ot 680 °C go 720 °C).

C2 - HU3KOTEMMNEepaTYPHbIA HEUTpanu3aTop

Temnepatypa B C2 gomkHa nogaepxusarbcs B agnanasoHe ot 553 K go 593 K (ot 280 °C po 320 °C).

B - oxnaxpawouwaa BaHHa (paKynsTaTMBHO)

Cny>xuT ANs OXnakaeHUs U KOHZeHcaLluu Bogbl, COAEpXaLLeca B razoBoii npobe. Temneparypa BaHHbl
[JOMKHa nogaepuneartbca B gnanasoHe ot 273 K ao 277 K (o1 0 °C ao 4 °C) nytem oxnaxaeHus C NOMOLLbIO
nbAa unu xonoaunbHuka. BaHHa sBnseTcs akynsTaTuBHbIM KOMMNOHEHTOM, €CMM aHanNU3aTop 3aluuLleH ot
BNUSHNA BOASAHLIX NAPOB, Kak 3To onpegeneHo B 8.9.2 n 8.9.3. Mcnonb3oBaHWe XMMUYECKUX OCyLLUUTENen ans
yaarneHus BoAbl U3 ra3oBon Npobbl HE AOMYCKAETCs.
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16.4 AHanus Ha MeTaH
AHarnus Ha meTaH (CH,) MOXET BbINOMHATLCS ABYMS CocoGamum.
16.4.1 MeTtop rasoBoi xpomaTtorpadgum (GC) (pmcyHok 6)

Moapo6Hee 06 aTom meToae cMm. SAE J 1151.

Mpu ucnonbsosaHum meroga GC HebonbLUAs NOPUMSA aHANU3MPYEMON Cpeabl OTMEPSETCA U BBOAUTCA
B @HaNWTMYECKYIO KONMOHHY, Yepe3 KOTOPYI0 OHA NpOAYBAaETCH UHEPTHbLIM MPOAYBOYHLIM ra3oM. B konoHHe
nNpoucxoauT pasgeneHue dpakumii o ux ToUKaM kuneHusi, brnarogaps yemy atu hpakunu BbIXOAAT U3 Hee B
pasHoe Bpems. 3aTeM OHU NPOXOAAT Yepe3 AETEKTOP, KOTOPbIA (POPMUPYET HA BbIXOAE 3NEKTPUYECKUIA CUT-
Harn, 3aBUCALLMI OT KOHLIEHTPpaLUumW BELLECTBA. [laHHbIN METOA HE NpeAHa3HaYEeH Anst HeNpPepbIBHOMO aHanu3a.

Onsa aHanusa Ha cogepxaHne CH, A0MKEH UCMONb30BATLCA ABTOMATU3UPOBAHHbIN ra30Bbii XPOMATo-
rpach GC ¢ FID. Ons B3aTus npo6bl 0TpaboTaBLUMX ra3oB UCNOMNb3YETCA MELLIOK, YaCTb COAEPKUMOro KOTOPOro
BBoauTCA B GC. MNpoba aenutcs Ha ase nopumu (CH4/Bo3ayx/CO u NMHC/CO,/H,0) B konoHHe ¢ copbeHToM
Tuna Porapak. B KOnoHHe ¢ MONeKynsapHbLIM CUTOM NPOUCXOAUT OTAeNneHume MmeTaHa ot Bosgyxa u CO nepej
TeM, Kak OH Oyaet HanpaeneH B FID. MonHbIi LMkn Mexay nogayven B KOMOHHY ABYX nocrneaoBaTenbHbIX Npo6
3aHumaeT npumepHo 30 c.

Ha pucyHke 6 nokasaHa TunuyHas yctaHoska ans onpeaenexust CH, MeToqom rasoBoii xpomarorpaduu.

MoryT ucnonb30BaTtbCa TaKkKe Apyrine meroabl GC, OCHOBAHHLIE HA MPOBEPEHHON MHXXEHEPHOW NPaKTUKE.

G1
10 F4 I'___/" F1
1 P @_ D < k—< i — - ¢
o & Pc| va | v2 g3
Il ~
4 t '
|
5 | i |MS 4 HC
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e FL1
U \
| .

G2

a — BbINyck; b — npoba; ¢ — NoBepPOUHbIii ras; d — BMyck BosAyxa; € — Bryck Tonnuea
PucyHok 8 — Briok-cxema aHanuaa Ha cogepxaHue MeTaHa (Metog GC)

c —»

KOMNOHeHTLI, U3006paXeHHble Ha pUcyHke 6

PC - konoHHa ¢ copb6eHToM TUna Porapak

Marepuan Porapak N, 180/300 mMkm (Auyenka 50/80), 610 Mm AnuHa, 2,16 MM BHYTPEHHUA AUAMETP.
Meped nepBbiM MCMONbL3OBAHWMEM KOMOHHA AO0IHKHA NPOAYBAaTbCA NPOAYBOYHLIM rasom Mpu TEMnepaTtype
423 K (150 °C) B TeueHue kak MMHMMYM 12 4 ans npuseaeHusa copbeHTa B paboyee COCTOsIHME.

MSC - KOfOHHa C MONEKYNAPHbIM CUTOM

Martepuan tuna 13X, 250/350 mkm (A4erka 45/60), 1220 MM AnuHa, 2,16 MM BHYTPEHHWUIA AWaMETP.
Mepea nepBbIM UCMONbL3OBAHWEM KOSIOHHA A0SHKHA NpoAyBaTbCA NPOAYBOYHLIM ra3oMm Mpu TeEMNepaType
423 K (150 °C) B Te4yeHMe KaKk MUHUMYM 12 4 Ana NnpuBeaeHuA matepuana B paboyee COCTOSHME.
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OV - HarpeBarenb

Cnyxut ana nogaepXKaHusi NOCTOAHHON TEMMNEpPaTYpPbl KOMOHH U KnanaHos, Heobxoaumon ans paboTsl
aHanu3aTtopa u Ans NpuMBeAEHUst KONOHH B pabodee cocTosHue npu Temneparype 423 K (150 °C).

SLP ( koHTYyp npoGooT6opa

KoHTyp npo6ootbopa BbINOMHAETCA B BUAE TPYOKM U3 HEpXKaBeoLW e CTanum, AnMHa KOTOPOM 0MKHa
ObITb AOCTaTOUHON Ans 06pa3oBaHus obvema nopsigka 1 cm3.

P — Hacoc

CnyxuT Ansa goctasku Npobbl K razoBoMy xpomarorpady.

D - ocywurtenb

Cnyxut AnA yoaneHus oAbl U APYruxX NOCTOPOHHWX BELLECTB, KOTOPbLIE MOrYT NPUCYTCTBOBAaTbL B CO-
cTase rasa-Hocutensi. CoOAepXXuT MOMEKYNSAPHOE CUTO.

HC - nnameHHO-uOHU3aUNOHHbIN aeTekTop (FID)

Cny»uT AN M3MEPEHUs KOHLEHTPaLMU MeTaHa.

V1 - knanaH noga4m npoobl

CnyxuT Ansi OTKPbITUS/3aKpbITUA noaadu npobbl. STOT knanaH AOMmKeH ObiTk ra30NnOTHLIM C MUHU-
MarbHbLIM MEPTBLIM NPOCTPaAHCTBOM U BblaepxusaTh Harpes Ao 423 K (150 °C).

V3 — ceneKTOpPHbIN KnanaH

CryXuT ANA NePeKnoYeHNs PEXUMOB NOAa4YM KNOBEPOYHbIN rasy, «npoba» u «3aKpbITOy.

V2,V4,V5,V6, V7, V8 — uronbyartblie gpoccenu

Cnyxar Ans perynupoBaHus pacxodoB B CUCTEME.

R1, R2, R3 - perynsaTopbl AaBneHus

Cnyxar Ans perynupoBaHUA pacxofoB COOTBETCTBEHHO TOnnuBa (T. €. NPOAYBOYHOrO rasa), ra3oBom
npobbl 1 BO3ayXa.

FC - kanunnsp

CnyxuT Ansa perynupoBaHusa pacxofa Bosgyxa, nocrynawowero Ha FID.

G1, G2, G3 - MaHOMeTpbI

Cnyxat Ans KOHTPOMNS PacXo40B COOTBETCTBEHHO TOMNMMBA (T. €. NPOAYBOYHOIO ra3a), rasoBov nNpobsl 1
BO34yXa.

F1, F2, F3, F4, F5 — dunbtpbl

Merannokepamuyeckue cMnbTPbI CAYXKAT Ans NPeAoTBPaLLeHUa nonagaHns abpasuBHbIX 4acTul B Ha-
€OC 1 B NpnBopblI.

FL1 - pacxogomep

CrnyxuTt Anst usmMmepeHua pacxoaa yepes barnnac.

16.4.2 Metop otaeneHun HemeTaHoBbIx dpakumui (NMC) (pucyHok 7)

Otgenutens HEMETAHOBLIX (PpaKLmii OKUCNSIET BCE YINEBOAOPOAbI, 3a ucknioveHuem CH,, npespauyas
ux B CO, u H,0, utoGbl nocne nponyckanust rasoson npotel yepes NMC aetektop HFID oGHapy»>#1Ban Tonbko
MeTaH. OObIuHbIN KOHTYp Nnpo6ooTGopa HC (cm. 16.2, pucyHku 3 1 4) fomKeH ObITb JONOMHEH Nepekniovare-
nem, C NOMOLLbIO KOTOPOTO NOTOK MOXET ObITh HaNpaBneH UNu Yepes oTaenuTens, unu B 06xoA Hero. Mpn u3-
MEpPEHNSAX MacChbl HEMETaHOBbIX dhpakumii ¢ nomoLbio FID cnegyet u3mMepsaTh M 3anucbiBatb 00€ BENYUHDI.

[o Hayana 3amepoB HeOGX0AUMO CHATb XapakTEPUCTUKN OTAENUTENs pakuuii Npu Temneparype He
meHee 600 K (327 °C), onucblialolme €ro karanutuyeckue CBorncTea B oTHoweHun CH, n CH,Hg npu co-
aepxanun H,O, TMNU4HOM Ana oTpaboTaBLUMX rasoB Npu AaHHLIX yCNoBusx. Touka pockl u yposeHb O, B
ra3oBowi npo6e AOoMmkHbI ObiTb U3BECTHLI. HE06Xxo0aAMMOCTbL onpeaeneHna HeMETAHOBbIX (DPaKLMN HE pacnpo-
CTpaHAeTCA Ha paHee cobpaHHble (B MeLwku) npobbl. OTHocUTeNnbHas YyBcTBuTENnbHOCTL FID k CH, AomiHa
¢hukcupoBarbca.
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- d
FL1
a = —
b —» hM HCf—— d
c — —

1 HFID
1—-HSL1; a — HyneBoii ras; b — NoBepoYHbIN ras; ¢ — npoba rasa; d — BbINYCK
PucyHok 7 — Briok-cxema aHannsa Ha cogepxarue metaHa (metoa NMC)

KOMNOHEeHTbI, n306pakeHHble Ha PUCYHKe 7

NMC - otgenutenb HeMeTaHOBbIX (ypakLuii

CnyXuT Ans OKUCNEHWA BCEX YINEeBOLOPOAOB, 3a NCKIIOYEHUEM METAHA.

HC

MnameHHO-MOHN3aLNOHHLIA AeTekTop ¢ nogorpesoM (HFID) ans namepenus koHueHtpaumit HC n CH,.
Ero Temnepartypa gomkHa nogaepxuBarbcs B guanasone ot 453 K o 473 K (ot 180 °C go 200 °C).

FL1 - pacxogomep

CnyxuT gna namepeHus pacxoga 4epes baiinac.

16.5 AHanM3 Ha MeTaHon

B 7.5.3.12 nepeuncneHbl pasnuMyHble METOAbLI aHanu3a Ha MetaHon. B Hacroswem pasgene onucad
MeToA razosoi xpomarorpadpumn (GC) — CM. pUCYHOK 8.

la3oBas npoba nocrnegoBaTensHO NPONYCKAETCA Yepes ABa UMNUHXKEPA C AEUOHU3UPOBAHHON BOAOMW,
oxnaxxgaemoi Nbaom. 3Ha4YeHus AnMTENbHOCTU NpobooTOopa U pacxoda AOKHbI ObiTb NOA0OPaHLI Takum
oGpasom, 4ToGbI B NEPBOM MMMUHXEPEe AocTuranack pekomMeHayemas koHueHTpauus CH3OH, cocraensio-
Las kak MuHuMym 1 mr/n. Konuuectso CH;OH BO BTOPOM UMMUHXEPE HE A0SHKHO npeBbiwath 10 % ot obwen
Macchl B3ATON Npo6bl. [aHHble TpeboBaHUA He OTHOCATCA K (POHOBBLIM M3MEPEHUAM.

T2
—
1 FM
FL
V1
(——EDQ'::;} D
sP| HsL
PP rov
-/

1 - BbINycKHas Tpyba U cMecuTenbHbIA TYHHeNb
PucyHok 8 — Briok-cxema CCTeMbl aHanu3a Ha MeTaHon

Mpo6a u3 umnuHxepa seoautca B GC, pekOMEHAYETCS1 He Mo3aHee YeM yepes 24 4 nocne 3aMepa B
COOTBETCTBUM C OBbIYHBIMW NpaBuriamu NPOBeAEHUS ra3oBoi xpomarorpacduu. ECnu HeT BO3MOXHOCTH Bbl-
NONMHUTL aHanu3 B Te4eHne 24 4, npoba A0 NPOBEAEHNUS aHanM3a AOMkHA COXPaHATLCA B TEMHOM MeCTe npu
Temneparype ot 277 K go 283 K (ot 4 °C o 10 °C). CH3;OH otaensietca ot Apyrx KOMNOHEHTOB U onpeae-
naetca ¢ nomoLbto FID. Ons kanubposku GC MCNonb3yeTca n3BeCTHOEe KONMYecTBo cranaaprHoro CH;OH.

16.6 AHanus Ha popmanbaeruabl

CM. PUCYHOK 9.
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B »wuakocTtHoM xpomarorpadpe Bbicokoro gaeneHusi (HPLC) npon3BoanTcst BNpbICK HEOOMNbLLOMO u3Me-
peHHOro obbema ra3oBoy NpPobbl B aHANUTUYECKYIO KOMOHKY, Yepe3 KOTOPYI0 OHa npoayBaEeTCsl MHEPTHOW
XNAKOCTbIO NoA AaBrieHUeM. Cenapauuﬂ, anuposaHne U BbiABNEHUE KOMMNOHEHTOB Npou3BoauUTCA Nno Tem
ke o0LIMM npaBunam, 4To u Ans rasosoro xpomarorpada GC. Kak u B xpomarorpade GC, AaHHbIM METOA,
aHanu3a He ABNAETCA HENPEPbIBHbIM.

Mpo6a oTpaboTaBLUMX ra30B NPONYCKAETCS Yepes ABa OXIAXAAEMbIX NbAOM UMNUHXKEPA, COEAMHEHHbIX
nocrneaoBaTenbHo, B KOTOPbIX HaxoauTcs pacteop peareHTa DNPH B ACN, unu yepes ksapuesblit KAPTPUK C
nokpoiTueM 2,4-DNPH. PekomeHnayemMas koHueHTpaums HCHO B konnekropax — He meHee 1 mr/n.

PekomeHnayetcs, utobbl npoba u3 konnekropa 6bina nogada B HPLC He nosgHee 4em yepes 24 4 nocne
otbopa. Ecnu He BO3MOXHO BhINOMHUTL aHanu3 B Te4eHne 24 4, npo6a A0 NpoBeAeHUs aHanu3a aomkHa coxpa-
HATLCA B TEMHOM MecTe npu Temneparype ot 277 K ao 283 K (o1 4 °C go 10 °C). HCHO otaensetca ot Apymx
KapOOHUNOBbLIX KOMMOHEHTOB rPAAUEHTHON IKCTPaKLuen (PUCYHOK 9) n usmepsaerca YP-aetekropom ¢ AnNHON
BOIHbI 365 HM. Kanubpoeka HPLC BbINONMHAIETCA C MOMOLLBIO CTAHAAPTHLIX Npou3BoaHbIX CHO-DNPH.

T2

FM

FL

V1

— CA D
SP | HSL P V2

1 — BBINYCKHAA TPy6a UNK CMECUTENBHBIN TYHHENb
PuncyHok 9 = Briok-cxema cucTeMbl aHanmsa Ha hopManbaeruabl

KOMNOHeHTbI, U306paXeHHble Ha PUCYHKax 8 n 9

SP — npo600TGOpPHUK

B cpege Hepa3baBneHHbIX OTpaboTaBLUMX ra30B PEKOMEHAYETCS UCMONbL30BaTk NPAMON MHOroAbIpHa-
Tbil NPOGOOTOOPHUK U3 HEPXKABEIOLLEH CTanu C 3aKpbITbiM TOPLIOM, BHYTPEHHUI AUaMeETp KOTOPOro He Aof-
)KEH NPEBbILATL BHYTPEHHMIA AMaMeTp NMHUMKM npo6ooTbopa. TonwuHa cTeHok npo6ooT6opHMKa AomkHa GbiTh
He Bonee 1 MmM. MNpoGOOTEOPHUK AOMKEH UMETL HE MEHEE TPEX OTBEPCTUM, PACNONOXKEHHbIX paguansHo B
TPeX pasnUyHbIX NINOCKOCTAX; pa3Mepbl OTBEPCTUI A0MKHbI ObiTh Nogo6paHsl Tak, 4Tobbl pacxoa npobbl ve-
pes3 Hux Obin NPUMEPHO 0AUHAKOB. MPoBoOTOOPHUK AOMKEH YCTAHABNMBATLCA BHYTPY BbIMYCKHON TPYObl He
MeHee yem Ha 80 % ee auameTpa. MpobooTOOPHUK AOMKEH ObITh PACMONOXEH B HENOCPEACTBEHHOI Bnunso-
ctu ot npoGootGopHuka HC/CO/NO, /CO,/O, cornacHo 7.5.4.

[na pasbaBneHHbIX 0TpaboTaBLUMX ra3oB NPoBOOTOOPHUK AOMKEH HAXOAUTLCSA B TOW XE NMNOCKOCTU
cMecuTenbHoro TyHHens DT (em. 17.2.2, pucyHok 19), uto u npo6oot6opHukn HC, CO/NO,/CO, n yactuy, a
paccTosiHMe OT Hero A0 ApYyrux NpoBoOTOOPHUKOB U CTEHOK TYHHENSI LOMKHO ObITb AOCTATOYHbLIM ANS TOrO,
YTOObI UCKITIOYUTL BO3MOXHOCTb BIIMAHUS HA HETO MOBbLIX NONYTHbIX NOTOKOB U 3aBUXPEHUIA.

HSL - nuHua npo600oT6opa ¢ nogorpesom

Temnepartypa nuHuu HSL gomkHa ObiTb Bbille MaKCUMAarbHOW TOYKM POCHI ANst CMecu, HO He Gonee
394 K (121 °C). Harpes HSL Heobsa3aTteneH npu ycnoeuu, 4to cuctema npoboorbopa (IP) HenocpeaCTBEHHO
coeauHeHa ¢ Npo6o0TOOPHMKOM KOPOTKUM KaHamnoM, Tak, YTO MPW 3TOM UCKMIOYAETCcs notepsa 4actu npoGbl
n3-3a oxnaxaeHus u nocneayoLwen konaeHcauum snarv B HSL.

IP - umnunxep (ana popmanbgernpa Heo6a3aTeneH)

MpeaHasHadyeH AnA cbopa MeTaHona unu copmanbaeruga us npobel. UMNUHKepbl JOMKHbLI OXMNa-
[aTbCs C MOMOLLBIO NbAA UK XONOAWUMBHOIO arperara.

CA - kapTpUIKHBbIN KOMneKkTop (Tonbko aAnA chopmanbaernga, HeobsizaTteneH)

MpeaHasHayeH ana cbopa opmansaernia us npoosl.

B - oxnaxaawuwaa BaHHa

[NpeaHasHayeHa ANsa oxnaxaeHus MMMNUHXEPOB
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D - ocywuTtensb (Heobsa3aTeneH)

MpeaHa3HaveH Ans ocyLieHUs Npoobl.

P - Hacoc npo6oorb6opa

V1 - anekTpoMarHuTt

MpenHa3HayeH ans nogauu npobbl B cucremy npoboorbopa.

V2 - uronbyaTblii KNnanaH

MpeaHa3HayeH Ans perynupoBaHusi pacxoaa yepes cuctemy npoboorbopa.

T1 — paTymk Temnepatypbl

MpeaHa3HayeH ANa U3MEPEHUA TEMMEPATYPbl B OXNaXaatowel BaHHe.

T2 - paTyuK TemMnepartypbl (Heobsa3aTeneH)

MpeaHa3HayeH ANa OTCNEeXWBaHUA TeMNeparypbl NPoobI.

FL — pacxogomep (Heob6na3aTeneH)

MpeaHasHayeH Ans usmepeHus pacxoaa npobbl Yepes cucremy npoboorbopa.

FM - ycTpOMCTBO AnsA U3MepeHUus pacxoga

[a30BbIi CHETUMK MK APYron Npubop Ans U3MEpPeHus pacxoaa Yepes cuctemy npobootbopa Bo BpeMs
ot6opa npoo.

17 OnpeneneHne yacTul

17.1 OGCumMe nonoxeHun

PekomeHayemble cuctembl npobooTbopa u aHanu3a nogpoGHO onucaHbl B 17.2 u 17.3 1 nokasaHbl Ha
pucyHkax 10—21. Mockonbky pasnu4Hble KOHUrypauum obopyaoBaHMa MOTYT NPUBOAWUTL K PABHOLIEHHbIM
pesynbraram, peanbHas KoHdurypaumsa obopyaosaHus Heobs3aTenbHO 40MMKHA B TOMHOCTM COOTBETCTBOBATb
YyKa3aHHbIM PUCYHKaM. B kauecTBe UCTOUHUKOB AOMONHUTENLHOW MHOPMaLUK U ANst KOOpAUHALMKU (DYHKLIUIA
CUCTEMHbIX KOMNOHEHTOB MOTYT UCMONb30BaTLCA AONONMHUTENbBHbLIE KOMMOHEHTBI: U3MEpPUTENbHBLIE NPUGOPI,
KrnanaHbl, ANEeKTPOMAarHuTbl, HACOCHI U Nepekmioyarenu. [lpyrue KOMNOHEHTbI, He BNUSIOLLME HA TOYHOCTDb pa-
60TbI CMCTEM, MOTYT ObiTb UCKIMIOHMEHBI, €CAM 3TO OyaeT NpusHaHo LenecootpasHbiM C TEXHUYECKOW TOYKU
3peHus.

17.2 Cuctema pasbaBneHus
17.2.1 YacTMYHONOTOYHasA cuctema pasbaBneHus (pucyHku 10—18)

Pabota cuctembl pasbasrieHuss OCHOBaHa Ha pasbaBneHuun 4YacTu nortoka orpaborasBLumx rasos. [ns
pasgeneHus notoka otTpaboTaBLUMX ra30B Ha YacTu M NOCREeAyoLero pasbaBneHns Og4HOM U3 TUX YacTei
MOTYT UCMOSIb30BATLCA CUCTEMbI pa3baBneHus pasnuyHbIX TUNOB. Ans nocneaytoLlero otéopa npodbl YacTuly
BECb MOTOK pa3baBneHHbIX 0TpaboTaBLUMX ra30B UMK €ro 4acTb NoAalTCA B cuctemy npo6ootbopa yactul
(cm. 17.3, pucyHok 20). MepBblii cnoco6 Ha3bIBAETCA NOMHbIM NPO60OTOOPOM, BTOPOI — hpakLMOHHBIM NPO-
B6ooT6opoM.

Pacuet crenenu pasbaBrieHus 3aBUCUT OT TUNA UCMONb3OBAHHON CUCTEMbI.

PekomMeHAYIOTCS CUCTEMBI CrieAYIOLLMX TUMOB:

MN3oknHeTYeCKHe cucTeMbl (pucyHku 10 n 11)

B Takux cuctemax pacxon B nepefdatodHoON Tpybke CpaBHMBAETCA C pacxoAoM OTpaboTaBLUMX ra3oB
Mo CKOPOCTW W (MNM) AaBREHUIO, NOSTOMY HeoBXogMmMo o6ecrnednTb paBHOMEPHOEe faMUHApHOE TeYeHue B
npo6ooT6opHuke. OBLIMHO 3TO AOCTMraeTCA MCMONb30BAHMEM pPE3oHAaTopa U NPsAMOoN noasoaslen TPyOku
nepea Tovkon npoBootb6opa. 3atem pacCHUTLIBAETCA COOTHOLUEHME pasfeneHHbIX MOTOKOB MO TakuM napa-
MeTpam, KOTOopble NIerko u3MepuTb (HanpumMep, no auamerpam Tpybok). Cneayer 3amMeTUTb, YTO UBOKMHETU-
YeCKUI NMPUHLMIM MCMONb3YETCA ANs CPAaBHEHUS TOMbKO YCIIOBUI TEYEHUS, HO HE pacrnpeaeneHus 4yactuy no
pasmepam. B nocnegHem vaule Bcero HET HEOGXOAMMOCTM, MOCKONbKY YaCTULbl, UMEA JOCTaTO4HO Marble
pasmMepsbl, ABVXYTCS MO TpyOkam Toka.

CuctemMbl ¢ perynupyeMbiM pacxoaoM U USMepeHMeM KOHLEeHTpauumn (pucyHku 12—16)

B aTux cuctemax npoba bepeTcsi U3 NOTOKa 0TpaboTaBLUMX ra3oB, NPW STOM PErynupyeTcsi pacxog pas-
GaBnaoLwero sosgyxa u obwuint pacxoa pasbasneHHbix oTpaboTaswmnx rasos. CteneHb pa3baBneHus onpe-
AEnsAeTcsA Mo KOHLUEHTPaUMN MHAMKATOPHBIX ra3os, Takux kak CO, unu NO,, eCTECTBEHHO MPUCYTCTBYIOLLMX
B oTpaboTaBLumx rasax gsuratens. Mponm3BOAUTCA U3MEPEHUE KOHLEHTPpAaUMiA BELECTB B pa3baBneHHbIX OT-
paboTaBLUMX ra3ax U B pazbaBnsiioLiemM BO3ayxe, TOrAa Kak KOHUEHTpaumsa B Hepa3baBneHHbIX oTpaboTaBLumx
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razax MOXet BbITb UM 3aMepeHa HENOCPeLCTBEHHO, UMW ONpeaeneHa Nno pacxody TONAMBa C MCNONb30Ba-
HWEM ypaBHEHUs yrnepogHoro 6anaHca, €Cnu COCTaB TOMMUBA U3BECTEH. CUCTEMA MOXET perynupoBaTbes
Mo pacCYMTAHHOMY 3HAYEHUIO CTENeHn pasbaBneHus (pPUcyHku 12—13) nnu no 3Ha4YeHUIo pacxoaa Ha BXoae B
nepenaTo4vHyio TpyoKy (PUCyHKn 14—16).

CucTeMbl ¢ perynupyemMbiM pacxoaomM u usmepeHuem pacxoaa (pucyHku 17—18)

B atux cuctemax npoba Gepercst n3 obLiero notoka orpaboTaBLumx ra3os, NpU STOM 3a4a€TCH pacxod
pa3baBnsaoLLEero Bo3ayxa u cymmapHblii pacxos pasbaeneHHbix oTpaboTaBLumx ra3oB. CteneHb pasbasneHus
onpenenseTcs kak pa3HOCTb 3TUX ABYX pacxoaos. [Mpu sToM Heo6xoauMa O4eHb TOUYHAsA B3auMHasa kanubpos-
ka oBoMx pacxofoMepoB, NOCKOSIbKY OTHOCUTENIbHAA BENWYMHA 0BOUX PacxOAOB NMPU BbICOKMX 3HAYEHUAX
cTeneHu pasGaeneHus (15 1 BbILLE) MOXET NPUBOAUTL K 3HAYUTENbLHLIM OLMOKam. PerynupoBaHue pacxoaa
OCYLLECTBMAETCA AOCTATOMHO NPOCTO, NPU 3TOM pacxo pasbasneHHbIX 0oTpaboTasLUMX ra30B NOAAEPXKUBAET-
€A NOCTOSAAHHBIM, @ pacxo pa3basnsaioLWwero Bo3ayxa npu Heo6xoaAMMOCTU BapbUPYETCS.

n punMmedaHune — YacTUYHOMNOTOYHbIE CUCTEMBI paa6aBneHM$| npeanoYTUTENbHEE NONMHOMOTOYHBIX HE TONBLKO B
CUNy 3KOHOMUYECKNX COOGpa)KeHVIVI, HO U MO NPUYMHE HEBOSMOXHOCTU peanusayun nocneaHnx npu UCnbiTaHUAX cpeaHnx
U KPYMHBIX ABuraTtenei Ha cTeH4e WU Ha MecTe YCTaHOBKU, a TakKe U3s-3a NPOCTPAHCTBEHHbIX OorpaHUyEeHUiA.

Yto6bl B MONHOW Mepe WUCMONb30BaTb MPEUMYLLECTBA YaCTUHMHOMOTOYHbLIX CUCTEM pasbaBneHus, He-
06X0AMMO NPUHATL Mepbl ANA NPefoTBPAaLLEeHUs NoTepu 4YacTuu B nepeaarodyHoi Tpybke, obecneuns Tem
CaMbIM penpe3eHTaTuBHOCTb I'Ip06bl M TOYHOCTb onpeaeneHnAa COOTHOLUEHUA pa3aeneHHbIX NOTOKOB.

B onucaHHbIX cucTemax aTo TpeboBaHue yuTeHo.
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a — oTpaboTaBLUKe rasbl; b — CM. pUcyHok 20; ¢ — B cucTeMy npo6ooTbopa 4acTul; d — Bbinyck; e — pa3baBnsAioLLmMiA BO3AYX
PucyHok 10 - YacTu4HonoTouHas cuctema pasbaBrieHNs C U3OKUHETUYECKUM NPOBOOTGOPHUKOM U ppakLMOHHBIM
npobooTbopom (yrnpaBneHne HarHeTatenem Ha Bnycke SB)

HepasbaeneHHble oTpaboTaBLUMe ra3bl NOCTYNAKOT U3 BbIMYCKHON TpyObl EP B CMeCHUTENbHbI TYHHENb
DT yepes M30KUHETMYECKWI npoBooTbopHuk ISP 1 nepegatodHyto Tpy6ky TT. Mepenaa AaBneHuin mexay
BbINYCKHOM TpyGoi u BXxoaoM npobooTbopHMka usmepseTca aatdukoM aaeneHwa DPT. CurHan ot garvuka
noctynaert Ha pacxogomep FC1, ynpaensoLwmin HarHeTaTeneM Ha Bnycke Tak, 4tobbl nepenag AaBneHuin Ha
KOHUEe Jartyuka nogaepxusanca Ha Hyne. Mpu cobriiogeHMn 3TUX YCNoBUIA CKOPOCTU OTpaboTaBLUMX ras3os
B EP un ISP 6yayT oanHakoBbiMu, a pacxoa yYepes ISP u TT Gyaer npeacrasnsaTe coO0W NMOCTOSAHHYIO YacTb
(nonio) obuiero pacxoga otpabotasLunx ra3oB. COOTHOLLEHUE pasaeneHHbIX NOTOKOB ONpeaenseTcs no 3Ha-
YeHUsIM nonepeydHbix cedeHuit EP u ISP. Pacxop pasbaensiowlero Bo3ayxa usmepsietca pacxogomepom FM1.
COOTHOLLUEHUE pa3aeneHHbIX MOTOKOB pacCYMTLIBAETCA MO 3HAYEHUAM pacxoaa pas3baBnsoLlero Bosgyxa u
COOTHOLLEHUS Pa3aeneHHbIX MOTOKOB.
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a
a — oTpabGoTaBLuMe rasbl; b — CM. pUCYHOK 20; ¢ — B cucTeMy npo6ooTbopa yacTul,; d — BeiNyck; e — pa3GaBnAlowWwmii BO3AyX
PucyHok 11 — YacTuuHonoTo4Han cuctema pasbaBneHus ¢ U3OKMHETUHECKUM Npo6ooTEOPHNKOM U PPaKLIMOHHBIM
npo6ooT6opom (ynpaeneHue HarHeTaternieM Ha seinycke PB)

HepasbaBrneHHble oTpaGoTaBLUMeE ra3sl NOCTYNAIOT U3 BbIMYCKHOW TPYObl EP B CMeCUTENbHBIA TYHHEND
DT uepe3 usokuHeTuuyeckuin npobootbopHuk ISP u nepepatounyio Tpybky TT. Mepenaa aaenenuin mexay
BbINYCKHOM TpyGoi 1 BxoaoM npo6ooTOopHMKa usmepsaercs aardukom aaeneHus DPT. CurHan ot gatumka
noctynaet Ha pacxogomep FC1, ynpaBnaiowmin HarHeTarenem Ha scacbiBaHum SB Tak, utobbl nepenag aas-
NeHnin Ha koHue nNpob6ooTOopHMKa noaaemKUBanca Ha Hyne. 3TO AOCTUrAEeTCA 3a CYET TOro, YTO YacTb pas-
DaBnsALLEero Bo3ayxa, pacxod KOTOPOro yxe n3MepeH ¢ nomoLsio pacxogomepa FM1, otbupaerca u yepes
BO34YLLUHOE 0TBEpCTUE nogaercs B Tpyoky TT. Npu cobniogeHun 3Tux yenosui CKOPoCTu oTpaboTaBLUMX ra30B
B EP u ISP 6yayT oguHakoBbIMu, a pacxos yepes ISP n TT GyaeTt noCTOAHHOM YacTbio 00LLero pacxoaa orpa-
6oTaBLuKX ra3oB. COOTHOLLEHUE pa3fdeneHHbIX MOTOKOB PACCUUTHLIBAETCS MO 3HAYEHUSAM NONEPEUHbIX CEYEHUN
EP u ISP. PasGaenstoLmin BO3ayx 3acackiBaeTca Yyepes TyHHenb DT HarHeTarenem SB, a pacxoa namepserca
¢ nomoubto pacxogomepa FM1 Ha Bxoae DT. CteneHb pasbaBneHuss pacCUnTLIBAETCA NO 3HAYEHUAM pacxoaa
pa3baBnaoLLEro BO3ayxa U COOTHOLLEHUA pasfenieHHbIX NOTOKOB.
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a — PB unu SB (chakynsraTuBHo); b — oTpaBoTaBLUMe raskl; ¢ — CM. pucyHok 20; d — B cucTeMy npo6ooTtopa YacTul; e — Bbinyck; f—
pasbaBnALWMA BO3AYX
PucyHok 12 — YacTndHonoTo4Has cucTeMa pasbasneHuns ¢ usmepeHmem KoHueHTpauun CO, unn NO, v dopakunoHHbIM
npo6ooT6opom
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HepasbaeneHHble oTpaGoTaBLLMe ra3sl NOCTYNAKOT U3 BbIMYCKHON TPYObl EP B CMEeCUTENbHLIN TYHHESNb
DT 4epes npoboorbopHuk SP u nepegatouHyto Tpyoky TT. M3amMepeHne KOHUEHTpauMn UHANKATOPHOro rasa
(CO, nnu NO,) B HepasbaBneHHbIX 1 pa3baseHHbIX OTPab0TaBLUMX rasax, a Take B pasbaBnaloLwemM Bo3ay-
Xe NMPOM3BOAUTCS C NOMOLLbIO aHanu3aropa (aHanu3aTtopoB) oTpabGoTaslumx razoB EGA. CooreercrsyloLme
CUrHanbl NocTynaioT B pacxogomep FC2, ynpasnaowmi unm Hardetarenem PB, unu HarHetatenem SB ana
noaaepxanusi B DT Hy>HbIX 3Ha4YeHUiA cTeneHu pa3baBneHust U COOTHOLLEHUA pa3faerneHHbIX NOTOKOB. 3Have-
HWE cTeneHu pa3baBneHnst HaXOAUTCSA MO KOHLEHTPaLMKU UHAMKATOPHOIO ra3a B Hepa3baeneHHbIX oTpaboTas-
LUMX rasax, B pa3baBneHHbIx 0TpaboTaBLUMX ras3ax u B pa3baBnsioEM BO3AYXeE.
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a - BP (cbakynsraTuBHO); b — oTpaboTaBLUMe rasbl; ¢ — CM. PUCyHOK 20; d — pasGaBnaioLLuii BO3AyX
PucyHok 13 — YacTuuHonotouHas cuctema pasbasrieHns ¢ namepeHuem KoHueHTpayun CO,, yrnepogHoro GanaHca u
nonHsiM npo6ooT6opom

HepasbaeneHHble oTpaboTaBLune rasbl NOCTYNaOT U3 BbIMYCKHON TPyObl EP B CMeCUTENbHbLIN TYHHENb
DT uepes npoGootbopHuk SP n nepeaarounyio Tpybky TT. iamepeHne koHueHTpauun CO, npoussoanTcs B
pa3baBneHHbIX oTpaboTaBLUMX rasax u pasbaensioLlemM Bo3gyxe ¢ MOMOLLUbI aHanu3aropa (aHanu3aTopoB)
oTpaGotasLumux rasos EGA. CurHanel no pacxogy CO, n no pacxogy TOnnIuea g,,; Nepeaaiotcsa B pacxoaomep
FC2 unu B pacxogomep FC3 cuctembl npo6ootdopa yactuy (CM. pucyHok 20). FC2 ynpaBnsieT HarHeTarenem
PB, FC3 ynpaensieT Hacocom npo6oot6opa P (cM. pucyHok 20), 3agaBas TeEM CambiM pacxodbl HA BXoAE U
BbIXOZl€ CUCTEMbI, HE0OX0AUMbIE ANA NOAAEPXKAHUSA HYXKHBIX 3HAYEHUI COOTHOLLEHUS Pa3AENeHHbIX NOTOKOB
n creneHu pasbasneHus otpaboTasLlumx rasos B DT. CteneHb pasbaBneHus paccyMTbIBAETCA MO 3HAYEHUAM
koHueHTpauunm CO, 1 g, C YHETOM YrnepoaHoro Ganaxca.
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a — oTpaboTaBsLme rasbl; b — CM. pPUCYHOK 20; ¢ — B cuCTeMy npo6ooTbopa 4YacTul; d — BhINycK; e — pa3baBnsioLLmiA BO3AYX
PucyHok 14 — YacTuuHonoTouHan cuctema pasbaeneHusi c ogHoit Tpy6koil BeHTypm, U3MepeHUeM KOHLeHTpauun n
paKkynoHHbIM NpobooTbopoM

EGA|

HepasbaeneHHble oTpaboTaBLumMe ra3bl NOCTYNAOT U3 BbiMyCKHOW TPyObl B EP B cMeCcUTENbHBI TYHHENb
DT yepes npobooTbopHuk SP 1 nepeaatounyto Tpyoky TT noa AeicTBMEM OTpULATENBHOrO Nepenaaa AaBne-
HUI, co3pasaemoro Haxoaswencs B DT TpyOkoi BeHTypu. Pacxog 4yepes TT 3aBucut ot 6anaHca MOMEHTOB
ABWXKeHus B 30He TpyOku Bentypu TT u, cnegosatensHo, oT abCONIOTHON TemnepaTtypbl rasa Ha BbiXoae u3
TT. 3TO 3HAYMT, YTO COOTHOLLEHNE KOMMNOHEHTOB OTPaboTaBLUMX Fra30B NPWU JAaHHOM 3HAYEHWN PACXOAa B TYH-
Hene He ABNAETCHA NMOCTOAHHLIM, a CTENEeHb pa3baBneHus Npu ManbiX Harpy3kax HeCKONbKO HWXE, Yem npu
BbICOKMX. C MOMOLLLIO aHanu3aTtopa (aHanu3aTtopoB) oTpaboTaBLuMX ra3oB EGA n3mepsaioTca KOHUEHTpauum
uHamkatopHbix rasoe (CO, unu NO,) B notokax HepasGaeneHHbIX oTpaboTaBLUmMX rasos, pasGaBneHHbIX OT-
paboTaBLUMX ra3oB U pa3basnsoLLEero Bo3ayxa, 1 No JaHHbIM 3TUX U3MEPEHMIA PACCHUTLIBAETCS CTENEHD pas-
6aBneHus.
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a
a - oTpaboTaBLuKe rasbl; b — cM. puUcyHok 20; ¢ — B cucTemy npo6ootbopa YacTuu, d — Bbinyck; e — pa3baBnsAoLuin BO3ayX
PucyHok 15 — YacTudHonoTouHas cuctema pasbasrneHns ¢ ABymMs Tpybkamu BeHTypu unu ¢ AByMsi 0TBEPCTUAMM,
N3MepeHUeM KOHLEHTpaLun 1 pakLyUoHHbIM NpobooTbopomM

HepasbaBneHHble oTpaboTasLune rasbl NOCTYNaKT U3 BbIMYCKHON TPYObl EP B CMeCUTENbHbLIN TYHHENb
DT yepe3 npo6ooT6OPHUK, NepeaaTodHyto Tpybky TT M genutenu noTtoka ¢ psiAOM OTBEPCTUI unu Tpybok
BeHntypu. Mepsoin genutens notoka (FD1) pacnonoxeH B EP, a Bropoii (FD2) — B TT. Kpome Toro, cucrema
coaepXuT Asa knanaHa—perynstopa gasnexHusa (PCV1 n PCV2), ¢ nOMOLLbIO KOTOPbIX COOTHOLLEHWE KOMIO-
HEHTOB OTPaboTaBLUMX ra30B NOAAEPKUBAETCA NMOCTOSHHLIM 3@ CYET PErynMpoBaHuUsi COOTBETCTBEHHO Mpo-
TueogasneHusa B EP u gasnenusa B DT. Knanan PCV1 pacnonoxen 3a SP B EP, a knanaH PCV2 - mexay
HarHeTatenem PB u DT. C nomowpio aHanu3atopa (aHanu3atopoB) oTpaGoTtasLumx razoB EGA namepsiorca
KOHUEHTPaUmM1 MHAMKATOPHbIX ra3os (CO, unu NO,) B noTokax HepasbaeBneHHbIX 0TpaboTaBLLMX rasos, pas-
0aBneHHbiX 0TpaboTaBLMX ra3oB M pa3basnalowero Bosayxa. 3T BENUYUMHLI HEOOX0AUMBI ANSI KOHTPONA
COOTHOLUEHUS KOMMNOHEHTOB OTPaboTaBLUMX ra3oB, YTO MOXET ObiTb MCNONb30BAHO ANA HACTPONkn PCV1 u
PCV2 c uenbio Gonee TO4UHOroO Noaaep>kaHus ykasaHHOro COOTHoLLEHUS. CTeneHb pasGaBnerus paccHuTbIBa-
€TCS N0 KOHUEHTPALUMAM UHAUKATOPHbIX ra30B.
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a — oTpaboTaBLUMe rasbl; b — Nojada YACTOro BO3Ayxa; ¢ — cM. pucyHok 20; d — B cucteMy npo6ootdopa YacTuL, € — Bbinyck; f—
pa36aBnsoLLnit BO3aYX
PucyHok 16 — YacTu4HonoTouHas cuctema pa3baBneHns ¢ HECKOMBKUMU TPyBKaMu, M3MepeHNeEM KOHLUEHTpaLUun 1
¢paKumoHHbIM NpobooTEopom

HepasbaeneHHble oTpaboTaBLuMe rasbl NOAAOTCA U3 BbINYCKHOW TPyObl EP B cMecuTenbHblin TYHHENb
DT uepes nepegatouHyto Tpybky TT nocpeactsomM genutens notoka FD3, cocrosiero us Heckonbkmux TpyoGok
OfMHaKOBbIX Pa3MepOB (T. €. UMEIOLLMX PaBHbIE AUAMETPbI, ANUHY U PaanycChbl u3rnba), yCTaHOBNEHHbIX B EP.
Uepes oaHy u3 atux Tpybok oTpaboTasLume rasel noctynatot B DT, a yepes ocranbHble — B KAMEPY raLueHusi
nynbcauuit DC. Takum 06pa3oM, COOTHOLLEHME KOMMOHEHTOB OTpaboTaBLUMX ra30B onpeaensercs obumm
yucnom TpyGok. Ans nogaepxaHus NOCTOAHHOTO COOTHOLUEHWUSA KOMMNOHEHTOB OTpaboTaBLUMX rasoB HEOOXO-
aumo, 4To6bl nepenaa aaeneHuii mexxay DC u BbixogoM TT, namepsieMblin gatunkom auddpepeHumnanbHoro
aaenenus DPT, 6bin paBeH Hyno. Hyneeon nepenaja AaBneHUi, B CBOKO ovepedb, NoAAepP>KMBAETCs 3a CYeT
nogadn yucroro Bosayxa B DT Ha Bbixoge u3 TT. C nomMOLLbIO aHanu3aTopa (aHanu3aropos) oTpaboTaBLLUMX
rasos EGA n3MepsiloTCsl KOHLEHTpaLMK MHANKATOPHbIX ra3os (CO, unu NO,) B NOTOKax HepasGaBneHHbIX oT-
paGoTaBLUMX ra3oB, pa3baBneHHbIX 0TPabOTaBLUMX ra30B U pa3baBnsAoLEero Bo3ayxa. OTU BENUYMHbI HE06X0-
OWMbI AN KOHTPONSI COOTHOLLUEHUSI KOMMOHEHTOB OTPabOoTaBLUMX [A30B, YTO MOXET OblTb MCMONb30BAHO ANS
ynpasneHus nogadvel Bo3gyxa ¢ Lenbio 6onee TOYHOTO NOAAEPXKAHMA YKa3aHHOTO COOTHOLEHKS. CTeneHb
pa3baBneHns pacCYUTLIBAETCS MO KOHLUEHTPaLUUAM MHAMKATOPHbLIX ra3os.
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a — oTpaboTasLlune rasbl; b — B P (PSS) (cbakynsraTuBHO); ¢ — CM. pucyHok 20; d — pasbaBnsroLuil Bo3gyx
PucyHok 17 — YacTudHonoTouHasi cuctema pasbasrneHusi ¢ usmepeHnem pacxoga v obwum npobootbopom

HepasbaeneHHble oTpaboTaBLume rassl MOCTYNAOT U3 BbINYCKHON TPYObl EP B CMeCUTENbHbINM TYHHENb
DT uepes npobooTGopHuk SP 1 nepeaatoynyto Tpybky TT. OBwmii pacxos Yepes TYHHENb Perynmupyerca ¢ no-
mMoulbto perynaropa FC3 n Hacoca npob6ooTtbopa P cuctembl npobootbopa vactuy (cMm. pucyHok 20). Pacxoa
pa3baBnsaoLLEro BO3ayxa pPErynupyeTcsa ¢ noMoLplo perynaropa FC2, KOTOpbIN MOXET MCnonb30BaTh nepe-
MEHHBIE G0y MM G V! G B KAHECTBE CUTHATMOB YNpaBrieHns Ans oGecneveHuns TpeGyeMoro COOTHOLLIEHNS
KOMMOHEHTOB oTpaboTaBLunX razoB. Pacxog npobbl Yepes TyHHenb DT npeacraensieT cob0i pasHOCTb Mexay
o0LLEN BENUYMHON pacxoaa U pacxoaom pa3basnsaioLlero Bo3ayxa. Ans usmepeHns pacxoga pasdoasnsioLLero
BO34yxa ucnonb3yercs pacxogoMmep FM1, a ana nsmepenus obuero pacxoga — pacxogomep FM3 cucremel
npobootrbopa yactuy (cM. pucyHok 20). CteneHb pasbaBneHMs pacCUUTbIBAETCA NO 3TUM ABYM 3HAYEHUAM
pacxoioB.
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a — oTpaBoTaBLume rasel; b — B PB unu SB; ¢ — cM. pucyHok 20; d — B cuctemy npo6ootbopa yacTu; e — Bbinyck; f — pastasnarowui
BO3JyX
PucyHok 18 — YacTudHomnoTouHasi cuctema pazbaBneHns ¢ uaMepeHMeM pacxopa U pakLMoHHbEIM Npo6ooTbopomM

HepasbasrneHHble oTpaboTaBLUMe radbl NOCTYNAoT U3 BbIMYCKHOW TPY6Gbl EP B CMeCcUTENbHBIN TYHHENDb
DT uepe3 npo6ooTbopHuk SP 1 nepeaatoyuHyto Tpyoky TT. COOTHOLLEHWE KOMNOHEHTOB OTPaboTaBLLKMX ra30B
u pacxog vepes TyHHenb DT ynpasnsercs perynatopoM FC2, koTopbin perynupyet pacxos (Mnu cKopocCTb)
COOTBETCTBEHHO BbIXOAHOIO HarHetartensa PB u HarHeTarena SB. Takoe perynuposaHne CTaHOBUTCSl BO3MOX-
HbIM Gniarogapsi Tomy, 4to npoba, B3ATas u3 cucremsl npo6ooTbopa yactuu, Bosspawaercs B DT. B kayecTse
curHanos ynpasneHnst FC2 MoryT ObITb UCMOMNb30BaHbI MEPEMEHHBIE Gy qy, WM G,y U G- Pacxon pasbas-
nawoLlero Bo3gyxa uamepsercsa pacxogomepom FM1, a obwmin pacxog — pacxogomepom FM2. CteneHb pas-
GaBneHns paccUMTLIBAETCA MO 9TUM ABYM 3HA4YEHUSIM PaCXOA0B.

KoMnoHeHTkI, N306paxeHHble Ha pucyHkax 10—18

EP - BbInyckHasa Tpy6a

BobinyckHasa Tpyba MOXeT ObITb U30nMpoBaHa. [ns yMEHbLUEHUS TENNOBON MHEPLUU BbiMyCKHOW TPyObl
pekomeHayeTcs, YToObl OTHOLUEHUE TOMLLUMHBLI €€ CTEHOK K AuameTpy He npesbiwano 0,015. Ucnonb3oBaHue
rMOKMX CEKLMIA pa3peLLaeTca Npu OTHOLLEHUN ANWHBI K AnameTpy He bonee 12. [inA yMEHbLUEHUS KONMYeCTBa
BHYTPEHHUX OTMOXEHUI KONNYECTBO U3rMGOB AOMKHO ObITb CBEAEHO K MUHUMYMY. ECnu Ha ucnbiTatensHoOM
CTEHAE UCMOMb3YETCA IMyLUMTESb, OH TaKXKE MOXET ObITb U30NMPOBaH.

B cnyyae ucnonb3oBaHUS U30KMHETUYECKON CUCTEMbI BbINyckHas Tpyba He AorKHA UMETb KOMeEH, U3-
TMOOB M PE3KUX CY>XEHWA UMW PACLUMPEHUI HA ANMHE, PaBHOW Kak MUHUMYM LLUECTU ee AuameTpam nepeq,
KOHLIOM MPoB00TOOPHMKA U KaK MUHUMYM, TPEM €€ AnameTpam 3a KOHLIOM npoBooTbopHuka. CKOpOCTb rasa
B 30He npobooTtbopa fomkHa GbiTb He MeHee 10 Mm/c, 3a UCKMIOYEHUEM pexxuma xorocToro xoaa. Mynbcauum
Aasnexnus oTpaboTasLUKMX ra30B B CPEAHEM He AOMKHbI npesbiwate + 500 Ma. Mobble KOHCTPYKTUBHbIE Me-
PONPUATUA, HanpaBneHHbIE Ha ralweHue nynbcauuin 4aBsneHus, 3a UCKIIOYEeHUEM UCMONbL30BAHMUSA BbIMYCKHOW
cucTeMbl GopTOBOro TUNA (BKMIOYAA IMYLUMTENb U YCTPOWCTBA OYUCTKM BhINYCKA) HE JOMMKHbI BIIMATL HA Xapak-
TEePUCTUKW ABUraTensa u He JOSKHbI NPUBOAUTL K NOSBEHWUIO OTNOXEHWUIA U3 TBEPAbIX YacTuL,.

Ana cucremM, He UMEIOLMX U3OKMHETUYECKOro NpoBOoOTOOPHMKA, peKkoMeHAyeTcs, YToObl BbiNyCkHas
Tpyba He Mena KoneH, M3rnboB 1 Pe3KUX CYXKEHNI UMM PacLUMPEHUii Ha ANMHE, PaBHOW Kak MUHUMYM, LIECTU
ee Auamerpam nepea KoHUoM npoB6ooTOOPHUKA U KaK MUHUMYM TPEM €€ AuamMeTpam 3a KOHLOM npo6ooT6op-
HUKa.
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SP - npo600T60pHUK (pUCYHKMN 12—18)

BHyTpeHHuin gnamerp npobooTO6OpHMUKA AOMKEH ObITh HE MeHee 4 MM. OTHOLLEHUE BHYTPEHHUX AnamMe-
TPOB BbIMYCKHOMI TPyGbl M Npo600TOOPHMKA AOMKHO ObITh, KAk MUHUMYM, 4:1. po600TEOPHUK [OIMKEH ObiTb
BbIMOSIHEH B BUAE TPYOKK, PACMONOXEHHON MO LIEHTPY BbINYCKHOW TPYObl U 00pALLEHHON OTKPLITON CTOPOHOW
K NOTOKY, NN B BUAE MHOTOALIPYATOrO AaT4MKa, ONMCAHHOrO B 16.2 n 0603HAa4EHHOro Ha pucyHke 3 kak SP1.

ISP — nsokuHetuyeckmin npo60oT60pHuK (pucyHkm 10—11)

M3okuHeTnyecknii npo6ooTOOPHUK AOIMKEH BbITb YCTAHOBIEH MO LIEHTPY BbINYCKHOW TPYObI 1 06paLueH
OTKPLITOW CTOPOHOW K MOTOKY; B MECTE €r0 YCTAHOBKM AOMKHbI BbINOMHATLCA YCNOBUA, NPUBEAEHHbIE B pas-
Aene, rae u3noxeHbl Tpe60OBaHUSA K BbIMYCKHO TPyDe; ero KOHCTPYKLMS AOIDKHA 06eCnevnTb NPONOpLUOHanb-
Hblii NPO600TOOP HepasbaBneHHbIX OTpaGoTaBLUKMX ras3oB. BHyTpeHHUIt anameTp npo600TOOPHMKA AOMKEH
ObITb HE MeHee 12 MM.

[na n3okMHeTM4ecKoro pasgeneHusi otpaborasLuMX ra3oB HE0BGX0AUMO HanMuue cucTemsbl, obecnedu-
BaloLLeli aBToMaTuyeckoe noaaepxaHue Hynesoro nepenaga gaeneHuin mexay EP u ISP. Mpu cobniogeHun
3TUX YCNOBUIA CKOPOCTKM OTpaboTasLumx razos B EP u ISP 6yayT ogMHakoBbIMU, @ MACCOBbLIN pacxos Yepes ISP
OyaeT noCTOsIHHON YacTbio 06LLUero goneii otpaboTasLumx razos. [Mpo6ooT6opHuk ISP gomkeH GbiTb COeANHEH
¢ aatyunkom auddepeHumansHoro aaenenus DPT. Hynesoi nepenaa aasnenuit mexxay EP u ISP o6ecneuu-
Baetca perynaropom FC1.

FD1, FD2 — penutenu notoka (pucyHok 15)

[nsa obecneyeHus nponopumoHanbHoro npobooTbopa oTpaboTaBLLMX ra30B B BbINYCKHON TpyGe unu B
nepegaroyHoit Tpybke TT ycTaHaBNMBaETCst YCTPONCTBO, BKIKOYaloLLEee COOTBETCTBEHHO psa Tpy6ok BeHTypu
UnW OTBEPCTMIA. [INs NponopumMoHanbHOro AerneHns notoka HeobxoaMma aBToMaTMyeckas cucteMa, CocTosi-
as 13 AByx knanaHos—perynatopos gasnenusa (PCV1 n PCV2) u perynupyiolasa yposHu aasneHus B EP u
DT.

FD3 - penutenb notoka (PUCYHOK 16)

Onsa oBecneyeHnsi NnponopLMoHansHOro nNpo6ooTbopa oTpaboTaBLUMX ra3oB B BbiNyCckHOW Tpybe EP
ycTaHaBnuBaeTcs psag Tpybok (MHOroTpyGo4HOe yCTPOICTBO). Yepe3 oaHy u3 atux Tpybok oTpaboraBiuue
rasbl NOAAITCA B CMeCUTENbHLIA TyHHenb DT, a yepe3 ocranbHble TpyOku oTpaboraBLume rasbi MOCTYNaloT
B Kamepy ralueHus nynbcauuin DC. Bce Tpybku AOMXKHbI ObiTb 0AMHAKOBLIX pa3mepoB (T. €. UMETb pPaBHbIE
AnaMeTpbl, ANMHY U paguyckl narnba), utobbl pacnpeaeneHne otpaboTaBwmx rasos 3aBuceno ot oduwero
yucna Tpybok. ABToMarnyeckasl cuctema HeobxoammMa Ans cosgaHus NPONopUMoHanbLHoro npotoorbopa orT-
paboTaBLLMX ra3oB, 4YTO obecnevymBaeTca nogaepXKaHuem HyneBoro nepenaga AaBfNeHUn MeXAy BbIXOAOM
MHOroTpy6o4Horo ycrpoiictea B DC 1 BbixogoMm u3 kaHana TT. Mpu cobnioaeHun aTux ycrnosuin CKOPOCTU
oTpaboTaswumx ras3os B EP u FD3 6yayT nponopumoHarnbHbiMKu, a pacxog vepe3 TT 6yaeT nOCTOSHHOW aonen
obuiero pacxoga otpaborasLumx razoB. O6e ykasaHHbIE TOYKM AOMKHbI ObITb COEAUHEHbI C AaT4nKkoM And-
depeHumansHoro aaenennsa DPT. HyneBoii nepenag aasneHuii Mexxay HuUMm obecneunBaeTtcs perynsitopom
FC1.

EGA - aHanusaTopbl 0OTpaboTaBLlIUX ra3oB (pUcyHku 12—16)

B aTom kadectse MOryT GbITh NMpuMeHeHbl aHannsaTopsl CO, unu NO, (npu ucnonL3osaHum metoaa
yrnepoaHoro G6anaHca — Tonbko aHanusatop CO,). AHanU3aTopsLl NOANEXAT TaKOW ke KanubpoBKe, Kak u
aHanusaTopbl AnA u3amepeHus razoobpasHbix BbIGPOCOB. N5 onpeaeneHus pa3HOCTU KOHLEHTPALMIA MOXET
ObITe MCNOMbL30BAH OAWH WUIM HECKONbKO aHanu3aTopoB.

TOUHOCTL MSMEPUTENbHBLIX CUCTEM A0IDKHA ObITh TAKOM, HTOOLI BENMUMHA Gppeqq NOAAEPXKMBANACDH C MO-
rPEeLHOCTLIO B Npeaenax + 4 %.

TT — nepegatoyHas Tpy6ka (pUCyHku 12—18)

TpeboBaHuA kK nepegaTroyHomn Tpyoke:

- OHa A0MXKHa ObITb Kak MOXXHO KOpo4e, B NMobOM Criydae ee AMnuUHa He 0rbKHA NpeBbIaTh 5 M;

- ee amameTp JomkeH ObiTb HE MeHbLUe anaMerpa npobooTbopHuka, HO He Bonee 25 mMum;

- OHa A0mKHA ObITb PAcNONOXeHa N0 OCU KaHamna, a €€ OTKPbITbI KOHEL| JOIDKEH BbIXOAUTb B HaNpas-
NeHWUN ABWMKEHUS NOTOKA.

Ecrnu gnuna nepegatoyHoi TpyGKN MeHbLUe UnK paBHa 1 M, OHa AOMKHA UMETb U3OMALMIO U3 MaTepu-
ana, TennonpoBOoAHOCTL KOTOPOro He npesbiwaeT 0,05 BT/(M-K), npu 3TOM TOMNLWMHA M30NSLMU AOIDKHA COOT-
BETCTBOBATb AuamMeTpy npo6ooTbopHuMka. ECnn anvuHa nepeaaroyHoii Tpyoku npeBbiwaer 1 M, OHa AOMKHA
UMETb U30NALMIO N Noaorpes, YTOOLI TEMNEpaTypa ee CTEHOK Obina He MeHee 523 K (250 °C).

Honyckaetcs TalKke onpeaenATtb HEobXoAUMYIK TEMNepaTypy CTEHOK nepefaroyHoil TpyOku nytem
CTaHAapTHOro pacyera TENNONPOBOAHOCTM, NPUBEAEHHOTO B NPUIOXeHUM C.
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DPT - patunk aucddepenumanbHoro gasneHus (pucyHku 10, 11 u 16)

[vanasoH nsmepenua agardymka auddepeHuuansHOro AaesneHus AomkeH 6biTb B npegenax + 500 Ma.

FC1 - perynarop pacxoaa (pucyHku 10, 11 n 16)

B usokuHeTuyecknx cucremax (pucyHkum 10 u 11) perynarop pacxoaa Heobxoaum Ans noaaepXaHus
Hynesoro nepenaga aasneHunin mexxay EP u ISP. PerynupoBaHue pacxoaa OCyLIECTBAAETCA NyTEM:

a) \3MEHEeHUs CKOPOCTU UM pacxofa BXOAHOTO HarHetatens SB, nogaepxmsasn npu 3TOM CKOPOCTb UK
pacxoj BbIXOAHOro HarHeTatenst PB NOCTOAHHLIMK Ha KaXxaoM pexume (pUcyHok 10), unu

b) 3afaHua NOCTOAHHOrO 3HAYEHUS MACCOBOrO pacxoaa pasbaBneHHbIx OTpaboTaBLWMX ra3oB Yepes
BXOZHOWN HarHeTaTens SB 1 perynupoBaHus pacxoaa Yepes BbIXOAHOM HarHeTarens PB, T. e. pacxoaa npobbl
B parioHe BbIxoAa nepefaTodHon Tpyoku TT (pucyHok 11).

Mpu ncnonb3oBaHMM 3aMKHYTOW CUCTEMbI CTabunu3aumMm AasreHus OCTaTtovHasa owubka No AaBnNEHNUIO
He AorkHa npesbiwarb + 3 MNa. AMAnuTyga nynbcaumii 4aBneHus B CMECUTENbLHOM TYHHENE B CPEAHEM He
JospkHa npesbiwaTth £ 250 MMa.

Mpu ncnonb3oBaHMM MHOTOTPYGOUHOI cucTembl (PUCYHOK 16) perynsTop pacxoaa Heobxoaum ans obe-
cneyveHns nNponopLMoHaneHOro pasaenexHus otpaborasLumX rasoB, YTOObI NoaaepXuBaTh HYNEeBoOW nepenajg
JaBneHnin Mexay BbIXOAOM W3 MHOroTpybouHoro arperara u Bbixogom u3 TT. Hactpoiika ocyuiecTensiercs
nyTeEM perynupoBaHua nogadun so3gyxa B DT Ha Bbixoge ns TT.

PCV1, PCV2 - knanaHbl—-perynsitopbl gaBneHus (pucyHok 15)

[Ba knanaHa - perynstopa gasneHus Heooxoaumbl Ans paboTbl CUCTEMbI U3 ABYX TPyOOk BeHTypu (unu
[ABYX ApOCCernbHbIX OTBEPCTUI) Ansi o6ecneveHnsa NponopLMOHanLHOro pasaeneHus oTpaboTaBLUKX Fra3oB ny-
TEeM perynuposaHusi npotuesoaasneHus B EP n nasnexus B DT. 3Tu knanaHbl 4OMKHbI ObITb COOTBETCTBEHHO
pacnonoxeHbl B EP 3a SP, a Takke mexay PB n DT.

DC - kamepa raweHus nynbcauui (PUCYHOK 16)

Kamepa rawueHus nynscaumin 4OmkHa ObITh YCTAHOBMEHA Ha BbIXOAE MHOTOTPYGOYHOrO arperarta ¢ ue-
Nbl0 MMHUMUW3ALUK NyNbCaLWUin JaBNEHUS B BbIMYCKHON Tpybe EP.

VN - Tpy6ka BeHTypm (pucyHok 14)

Tpy6ka BeHTypu ycTaHaBnusaeTca B cmecuTensHoMm TyHHene DT ans cosgaHusa oTpuyatenbHoro
JaBneHna B palrioHe Bbixoga 13 nepegatodHon Tpybkm TT. Pacxog uepes TT 3aBucut ot 6anaHca mo-
MEHTOB ABWXEHUA B 30HE TPyOkn BeHTypu n npumepHO NponopuMOHarNeH pacxojy 4Yepes BbIXO4HOMN
HarHeTaTenb PB, 6narogaps yemy o6ecneumBaeTca NocTosiHHaA cTeneHb pasbaeneHus. [Nockonbky Ha
6anaHc MOMEHTOB ABVXEHWA BIUAIOT TeEMnepaTypa Ha Bbixoae TT u nepenag aAasneHuii mexay EP n
DT, caktnyeckas cteneHb pasbasneHna npy manoi Harpyske OyaeT HECKONbKO HUXe, Yem npu 6onb-
LLOWA Harpyske.

FC2 - perynsatop pacxoaa (pucyHku 12, 13, 17 u 18; HeoGsa3aTeneH)

Perynstop pacxoga MoxeT 6biTb UCNONb30BaH ANS YNPaBEeHUs1 pacxXoA0M Yepe3 BbIXOAHOW HarHeta-
Tenb PB u (unu) BxogHon HarHeTatenb SB. OH MOXET ynpaBnsATbLCA CMrHanamu AaryukoB pacxoga otpabo-
TaBLUKX ra30B, BO3AYXa Ha BCacbiBaHWUW unu Tonnuea u (unu) nepenaaa aasnexnii CO, unu NO,.

Ecnun ncnonbayetca nogada cxaroro Bo3ayxa (pucyHok 17), To FC2 HenocpeaCTBEHHO ynpaBnsieT ero
pacxoaom.

FM1 - pacxoaomep (pucyHkun 10, 11,17 n 18)

B kauectBe pacxogomepa UCMOoSb3yeTCs Fa30BbI CHETUMK UMK APYTOoN Npubop Anst usMepeHns pacxoaa
pasbaensiiowiero Bo3ayxa. Ecnu BbixogHoM HarHetarens PB kanmbposaH no pacxoay, To ucnonb3osate FM1
HeobsA3aTenLHO.

FM2 - pacxogomep (pucyHok 18)

B kauecTBe pacxogomepa UCMONb3yeTCs ra3oBblii CHETHMK UMM APYroi Npubop Ans usMepeHus pacxoga
pasbaBneHHbIx oTpaboTraBLumx ra3oB. Ecnu BxoagHon HarHeTatenb SB kanubpoBaH no pacxoay, MCNonb3oBa-
Hue FM2 Heobs3arenbHo.

PB — BbIxoAHOM HarHeTartesib (pucyHku 10—15 n 18)

MpenHa3HayeH Ansa perynupoBaHus pacxofa pasbasnsiowero Bo3ayxa. PB MOXeET ynpasnaTbCa pery-
natopamu pacxoga FC1 unu FC2. Mpu ucnonb3oBaHuu NOBOPOTHOM 3acnoHku PB He HyxeH. PB moxeT 6biTb
MCMONb30BaH AN U3MEPEHUs Noayumn pa3daBnAIoLLIEro BO3AyXa Npyu COOTBETCTBYIOLLEN kanubpoBke.

SB - BxogHoW HarHeTatenb (pucyHku 10—12, 15,16 u 18)

MNpumeHseTca Tonbko B cuctemax cdpakymoHHoro npo6oorbopa. SB moxeT 6biTb UCNONb30BaH
ANA A03MPOBaHUA nojavn pasbaBneHHbIX oTpaboTaBLUMX ra30B NPU YCNOBUM COOTBETCTBYIOWEN Kanu-
SpoBku.
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DAF - ¢unbrp pasbasnaowero Bosgyxa (pucyHku 10—18)

Pasbasnsiowmii Bo3ayx pekomeHayeTca ounbTpoBaTbh M OYMLLATHL, MPOMYCKas ero yepes ApeBecHbIN
yronb Ang nNpeaoTBpalLeHus OTNOXEHUI yrneBoaopoaoB. Temnepartypa pasbasnsiowero Bosayxa [ospkHa
ObiTb Bbiwe 288 K (15 °C), kpome TOro, pasbasnsaiowmin Bo3ayx MOXeT ObiTb ocylieH. o TpeboBaHuio us-
roToBUTENS ABUratens Moxet ObiTb opraHnsoBaH npo6ooTbop pasdasnsioLlero Bo3gyxa B COOTBETCTBUU C
06LLUENPUHATON UHXXEHEPHOW NPAKTUKON C Uenbio onpeaeneHus (pOHOBOTO yPOBHS 3arpsi3HEHUs1 ero Yactuua-
Mu (cm. 12.4).

DT - cmecuTenbHbIi TYHHeNb (PUcyHkn 10—18)

CMecHUTENbHbI TYHHENDb:

- [OIDKEH UMETb ANMHY, AOCTATOYHYIO AN TOro, 4Tobbl 06ecneunTb NONHOE nepemeLumBaHme oTpabo-
TaBLUMX ra30B C pa3daBnsAloLWMM BO3AYXOM B YCNOBUAX TYPOYNEHTHOIO NOTOKa;

- JOMmKeH ObITb M3rOTOBMEH U3 HEPXKaBEIOLWWEN cTanu;

- [OMmKeH ObITb HE MeHee 75 MM B AuaMeTpe Npu UCNonbL30BaHUM (hpakLMOHHOTO Npob0ooTOopa;
[OMKeH ObITb HE MeHee 25 MM B AuameTpe Npu UCMONb30BaHUU NOMHOrO NpobooTbopa;

- MOXET HarpeeaTbCs A0 TeMnepaTypbl (CTeHOK) He Bonee 325 K (52 °C) ¢ nOMOLLbIO UK NPSIMOTo Ha-
rpesa, unu NpeaBapuTEnsLHOro Harpesa pasbasnsaiowero Bo3gyxa npu ycroBum, Uto Temneparypa pas6aens-
foLLero Bo3ayxa He npesbiwaet 325 K (52 °C), nepea BBOAOM O0TpabOTaBLUMX rA30B B CMECUTENbHBINA TYHHENb;

- MOXeT OblTb M30NIMPOBAH.

HomkHo BbITb 0BecneveHo TaTensHoe nepemMeLluMBaHe oTpaboTasLLMX ra3oB ¢ pasdasnsiowmm BO3-
ayxom. Ona cucrem dpakumoHHOro npo6ooTbopa nocne BBoOAA UX B AEUCTBME KQ4E€CTBO CMELLMBAHUA 40SDK-
HO NPOBEPSATLCA MyTeM OmnpeaeneHus npoduna TyHHensa no CO, npu paGoTaiouiem asurarene (M3mepeHus
JOIMKHbBI BbIMOMHATLCA HE MEHEE YEM B YETbIPEX PABHOOTCTOALMX APYT OT Apyra Toukax). B cnyyae Heobxo-
AMMOCTN MOXET ObITb MCMOMb30BAHO CMECUTENBHOE OTBEPCTHUE.

MpumedaHune — Ecrniv TemnepaTypa oKpyXatoLlero Bo3fiyxa B paioHe cMecuTenbHoro TyHHens (DT) Huxe 293
K (20 °C), BomkHbl BbITb NPUHATE MEPLI ANA NPeAOTBPALLEHUs] NOTEPU YacTUL, Ha XONOAHbLIX CTEHKAaX CMECUTENBbHOMO TYH-
Hens. PekoMeHAyeTcs obecneynTs Harpes U (UNK1) M3ONALMIO CMECUTENBHOrO TYHHENA AN noafepXaHus Temnepatypbl
€ro CTeHOK B yKa3aHHbIX BhllLie npeenax.

Mpu 60NLLLOM Harpy>XeHUMU ABUTaTens CMECUTENbHLIN TYHHENb cneayet oxnaxaarb 6e30nacHbIM Cno-
co60M, Hanpumep, C MOMOLLIbIO BEHTUIATOPA, NPU YCNOBUKM, YTO TEMNEpaTypa oxnaxaarollei cpesibl He Me-
Hee 293 K (20 °C).

HE - TennooOomeHHUK (pucyHku 15 u 16)

MoLHOCTb TennoobMeHHUKa AoMmkHa ObITb 4OCTATOYHON ANsi TOro, YTOObl NoAAepPXMBaTL TeMNepaTypy
Ha BXofle BXOAHOTO HarHeTatens SB paBHoW cpeaHein paboyeii Temneparype, HabnoaaemMon npu UCMbITaHu-
s1X, C MOTPELUHOCTLIO He 6onee + 11 K (1 10 °C).

17.2.2 NonHONOTO4YHAA cuctTeMa pasbaeneHus

CM. PUCYHOK 19.

Cucrema pasbaBrneHuss onMcaHa NPMMEHUTENbLHO K MeToay oTtbopa npo6 nocTosiHHoro obbema (CVS) ¢
pasbaBneHuem Bcero noToka orpaborasLumx ra3os. [JOmkeH n3amepstbca 06wmin o6bem cmecu oTpaboTaBLumMx
ra3oB u pasbasnsioLero Bo3ayxa. [ins 31oro Moxet 6biTb ucnonb3oBaHa cuctema unu ¢ PDP, unu ¢ CFV.

Onsa nocneayiowero cbopa vactuy npoba pa3baBneHHbIX 0TPaboTaBLUMX Fa30B HANPaBMsAETCs B CUCTe-
My npo6ootbopa yactuy (cm. 17.3, pucyHkn 20 u 21). Ecnu oHa HanpaBnaerca cpasy B cuctemy npobootbopa
yacTuL, TaKkoi METoA Ha3bIBAaeTCA OAHOCTYNEHYaTLIM pasbaeneHunem. Ecnu npo6a pasbaensiercs ewle pa3s BO
BTOPOM CMECUTENLHOM TYHHENE, 3TO Ha3biBAeTCA ABYXCTyNeHuYaTbIM pasbasneHuem. [ByxcryneHyaroe pas-
6aBneHme MOXET ObITb NONE3HO, ecnu OAHOCTYNeH4aToe pa3baBneHue He NOo3BONAET 00ecneunTb HYXXHYIO
Temneparypy NOBepxXHOCTU. XOTA CUCTEMA ABYXCTYNEHYaTOro pasbaBneHus UCNOMb3yeTcs UMEHHO ANs pas-
6aeneHus oTpaboTaBLLMX ra30B, 34€Cb OHA Knaccuduumpyercs kak cucrema npob6oorbopa yactuy (cm. 17.3,
pucyHok 21), NockonbKy G0NbLUMHCTBO €€ KOMMOHEHTOB XapakTepHbl AnsA 00bI4HONM cucTeMbl npo6ooTbopa
yacTuL.

CMeCUTESbHbI TYHHENb NOSIHOMOTOYHON CUCTEMbI pa3baBneHUss MOXET ObiTb UCMONbL30BAH TaKKE M
Ans onpezenexus ra3oo6pasHbiX BpeaHbIX BbIGPOcoB. MoaTomy npo600T60pHMKKM ANns ra3o06pasHbIX BbIGpo-
COB B NepeYyHe KOMMOHEHTOB Ha pucyHke 19 oTCcyTCTBYIOT. COOTBETCTBYIOLUME TpeGOoBaHWA NPUBEAEHLI B 16.2
Ansi OCHOBHbIX KOMMNOHEHTOB OTpaboTaBLuKX ra3os, B 16.5 — aons metaHona u B 16.6 — ana dopmaneaernaa.
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nnu B DDS, cM. pucyHok 21; f— npu ncnonssosaHun EFC; g — chakynstatneHo; h ~ Unu-unu; i — BbINycK; j — pasbasnsioLyuin Boanyx
PucyHok 19 - MNonHonoTo4Has cucTema pasbaBneHus

Becb 06beM 0TpaboTaBLUMX rA30B CMELUMBAETCS ¢ pa3GaBnsoLmMM BO3AYXOM B CMECUTENbHOM TYHHENe
DT. Pacxoa pasbaBneHHbix 0TpaboTaBLUMX ra3oB M3MEPSETCH UM C NOMOLLbIO 06bLEMHOro Hacoca PDP, unu
C NOMOLLLIO TPYOKM BeHTypu € Kputudeckum ucredenmem. Ons nponopuuoHansHoro npo6oor6opa vactuy u
AN onpeaeneHns pacxoaa MoryT BbiTb MCNONb30BaHbl MU TENNO0OMeHHUK HE, unu cucrema anekTpoHHOW
komneHcauum pacxoaa EFC. Mockonbky npu onpeaeneHun Macchl YacTuUL, UCNONb3YETCA BECb NOTOK pa3bas-
NEeHHbIX 0TPaboTaBLLMX ra30B LENUKOM, B pacyete cTeneHun pasbaBneHusi HET Heobx0aMMOCTH.

KOMnoHeHTbI, n306pakeHHbIe HA PUCYHKe 19

EP - BeinyckHasa Tpy6a

OnvHa BbINYCKHON TPyObl, C4MTas OT KOHUA BbINYCKHOrO naTpybka asurarens, Bbixoga TypGokomnpec-
copa WUnu yCTPONCTBA JOOYUCTKM OTpaboTaBLUMX ra30B 40 CMECUTENBHOIO TYHHENSA, HEe AOMKHA NPeBbIWaThb
10 m. Ecnu anuHa cuctemsbl NpeBbIWAaeT 4 M, TO Bce TPYOkM anuHoli 6onee 4 M A0mMkHbI ObiTb M30NUMPOBAaHLI B
CBOEW YacTu, BbICTYNAIOLLEN 3a 4 M, 32 UCKSIIOYEHUEM BCTPOEHHOIO AbiMOMepa (Npu ero Hanuyun). TonwmHa
U30nAUMKN A0IDKHA ObITh HE MeHee 25 MM. TennonpoBoAHOCTL U30MSLMK He AoMkHA npesbiwaTth 0,1 Br/(M-K)
npu Temnepatype 673 K (400 °C) [Ans ymeHbLUEHUS TENNOBOW UHEPLIMKM BbINYCKHOW TPYObl pekomeHayeTcs,
4yTOObI OTHOLLEHWUE TOMLLUMHBLI €€ CTEHOK K AuameTpy He npesbiwano 0,015. Ucnonb3oBaHue rubkux cekuum
[OMyCKaeTcs NpU OTHOLLEHWN ANUHBI K AnameTpy He Gonee 12.

PDP - 06beMHbIN Hacoc

OGbeMHbIN HACOC UCNOSb3YETCA ANA U3MEPEHUA NOMHOMO pacxoda pa3baBneHHbIX oTpaboTaBLumMx ra-
30B, KOTOPbLIN BLIMUCASAETCA NO YUCIY 00OPOTOB HAcOca U ero 06bLeMHON nponssoauTenbHocTu. PDP, kak u
cucTema enycka pa3basnsaiowwero Bo3ayxa, He 4OMKHbI NPUBOAUTL K UCKYCCTBEHHOMY CHWKEHUIO NPOTMBOA aB-
neHua Ha Bbinycke. CTaTuyeckoe NpPOTMBOAABMNEHME HA Bbinycke npu aencreyowen cucreme PDP aomkHO
ObITb paBHLIM C TOYHOCTLIO A0 + 1,5 kMNa cTaTMuEeCcKkOMy AABNEHMIO, MU3MEPEHHOMY NPU OTKIIOYEHHON cucTeme
PDP Ha ToM e asuratene, paboraiowem C TOW e Harpy3kon. Temnepartypa razoBoi CMECU HENOCPEeICTBEH-
Ho nepea PDP gomkHa GbiTh paBHa ¢ TOMHOCTLIO 10 + 6 K (1 6 °C) cpeaHen paGouei Temnepartype, Habnio-
AaeMoli NPU UCNbITAHUSIX, B OTCYTCTBME KakoM-nnbo komneHcauuu pacxoga. KomneHcauus pacxoga MOXeT
MCNONb30BaTbLCA, €cnu Temnepatypa Ha Bxoae PDP He npesbiwaet 323 K (50 °C).
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CFV - pacxonomep BeHTypU C KpUTUHECKMM UCTEYEHUEM

CFV uamepsiet o6wwmii pacxo pastaBneHHbix 0TpaboTaBLUMX ra3os, NOAAEPXKUBASA NOCTOSHHbIN Pacxoa,
4yepes apoccenb (KpUTUYECKOE UcTeveHue). CtaTudeckoe NPoTUBOAABNEHME HA BbIMyCKE NPU AENCTBYIOLLEN
cucteme CFV gomxHO ObITh paBHBLIM C TOMHOCTLIO A0 * 1,5 klMa craTuyeckomy AaBneHuto, U3MEpPEHHOMY Npu
OTKNtoYeHHoN cucteme CFV Ha TOM e aBurartene, paboraiowem ¢ ToW Xe 4YacTOTOW BpaLLeHUa U TOW Xe Ha-
rpy3koii. TemnepaTtypa ra3oBoit cmecu HenocpeacTBeHHO nepea CFV gomiHa ObiTb paBHA ¢ TOYHOCTLIO A0
+ 11 K (x 11 °C) cpeaHeit paboueit Temnepartype, Habnogaemon nNpu UCNbITAHUAX, B OTCYTCTBUE KaKOW-nu6o
KOMMeHcauum pacxoaa.

SSV - pacxogomep BeHTypu ¢ 4O3BYKOBbIM UCTEYEHUEM

SSV usmepset 00Lwmin pacxoz pazbaBneHHbIx 0TpaboTaBLUMX ra30B, UCNONbL3Ys pacxos Yepes pacxoao-
mep BeHTypu 403BYKOBLIM MCTEYEHUEM KaK (DYHKLMIO faBNEHUS U TEMNEPATYPbI Ha BXoAE, a Takke nepenaa
JaBneHuin mexay BXOAOM U connom pacxogomepa Bentypu. Ctatuyeckoe npoTUBOAABIIEHUE HA BbiNycke ¢
aencreyowen cucremon SSV gOMKHO ObiTb paBHLIM C TOMHOCTLIO A0 + 1,5 Kla cratnyeckomy AaBneHuio,
M3MEPEHHOMY MpKU OTKIIIOYEHHON cucteMme SSV Ha TOM e aABuratene, paboTalowweM ¢ Toi e 4acToTou Bpa-
LLIEHUA U TOI Xe Harpy3kon. TemnepaTtypa razoBoi CMecu HenocpeacTBeHHO nepea CFV nomkHa GbiTb paBHa
C TOYHOCTLIO A0 £ 11 K (% 11 °C) cpeaHeli paboyen Temnepatype, HabmogaeMon Npu UCTbITAHUAX, B OTCYT-
CTBUE KaKon-nnbo KOMNeHcauun pacxoaa.

HE - Tennoo6meHHuK (npu ucnonb3oBaHuu EFC HeoGa3aTeneH)

MoLHOCTb TennooOMeHHUKA A0MKHA ObITb AOCTATOMHOMN ANA TOro, YToObl NoaAep>XMBaTb TEeMnepaTypy
B YKa3aHHbIX BbILLE rpaHuLax.

EFC - 3neKTpOHHbIN KOMNeHcaTop pacxoaa (npu ucnonb3oBaHnmn HE HeoGsizaTeneH)

Ecnu Temneparypa Ha Bxoge PDP unu CFV He yknaabiBaeTcsl B yka3aHHbIE Bbille npeaensl, To ANs He-
NPEPbLIBHOTO U3MEPEHUS pacxoda HY>XHbl CUCTEMA KOMMNEHCALUK pacxoaa U perynaTop nponopLuoHanbHOro
npobooTtbopa B cucreme npobooTdbopa yacTull. Ansa aToro UCMONb3yIOTC HENPEPLIBHLIE CUTHAMBI NO Pacxoay,
no KOTOPbIM KOPPEKTUPYETCS pacxo npobbl yepes ounbTpbl YacTuy, (CM. pucyHku 20 u 21).

DT - cmecuTenbHbIli TYHHENb

CMecuTenbHbIA TYHHENb:

- AOMKEH UMETb AMaMeTp, 4OCTAaTOMHO Manbli Ang Typbynu3saumu notoka (umcno PenHonbaca 6onee
4000), 1 4nNUHY, 4OCTaTOYHYIO ANA NOMHOro nepemMeLlmMBaHna oTpaborasLumx ra3oB ¢ pasbasnsowmm Bo3ay-
XOM (NS 3TOr0 MOXXHO MCMOMb30BaTb CMECUTENbLHOE OTBEPCTHE);

- [OMKeH ObITb HE MeHee 75 MM B AnameTpe;

- MOXET 6bITb M30NUPOBAH.

OtpaboraBLume rasbl B TOYKE MX OTBOAA B CMECUTENbHBIA TYHHENb AOMKHbI ABUraTbCs MO XOAY OCHOB-
HOrO MOTOKA, TAKXE AOIMKHO ObITb 06eCneyeHo nx TLaTensHoe nepeMeLIBaHue.

Mpu ucnonb3oBaHMKM OQHOCTYNEHYATOro pasbasneHus npoba n3 CMeCUTENBHOIO TYHHENS HanNpaBnsieT-
ca B cucteMy npobootbopa yactuy (cm. 17.3, pucyHok 20). MponyckHaa cnocobHocTs PDP nnu CFV gormkHa
ObITb 4OCTaTOMHON ANs NoAfep>KaHns TeMnepaTypbl pasbaBneHHbIX 0TpaboTaBLUMX ra30B HEMNOCPEACTBEHHO
nepen dunsTpoMm vactuy B npegenax ot 315 K (42 °C) go 325 K (52 °C).

Mpu ucnonb3oBaHWM ABYXCTyrneH4YaToro pasbasneHus npoba us CMecuTeNbLHOIo TYHHENs HanpaBnseTcs
BO BTOPOI CMECUTENbHbIN TYHHENb, rae pa3baBnsAeTca CHOBA, Nocne 4Yero HanpasnseTrca B UMLTPbI NpoGo-
ot6opa (cm. 17.3, pucyHok 21).

MponyckHas cnocobHocTe PDP nnu CFV gormkHa BbiTe 40CTaTOMHON ANA NOAAepXaHUA TEMNepaTypsbl
pasbaBneHHbIX 0TpaboTaBLUMX ra30B B 30HE Npo6ooT6opa cMecuTensHOro TyHHens 464 K (191 °C). Bropas
CTyneHb pasbaBneHus fomkHa obecnevnsaTte nogady pasbaBnsioLEro Bo3ayxa, 40CTAaTOUHYO ANs noaaep-
XKaHua TeMnepaTypbl BTOPUHMHO pasbaBneHHbIX 0TpaboTasLUMX ra3oB HEMNOCPEACTBEHHO nepes PUNLTPOM Ya-
ctuy B npegenax ot 315 K go 325 K (ot 42 °C go 52 °C).

DAF - c¢ounksTp pasbaBnsowero Bo3gyxa

Pasbasnsiowmin BO3ayX PEKOMEHAYETCA (PUMLTPOBATh U OYULLATbL, NPONYCKas ero 4Yepes ApPEeBECHbIN
yronb, AN NpefoTBpaLLEHUs OTNOXEHWIA yrneBoaopoaoB. Temneparypa pasbasnsioLlero Bo3ayxa A0MmKHa
ObITb Bbie 288 K (15 °C), kpome TOro, pa3basnsiowmin BO3AyX MOXET ObITh ocylleH. Mo TpeboBaHuo 13-
rOTOBUTENA ABUratenst MOXeT OblTb OpraHn3oBaH NpobooTOOp pa3GaBnAoLLEro BO3ayxa B COOTBETCTBUM C
06LLENPUHATON MHXEHEPHON NPAKTUKON C Lienbio onpeaeneHns poHOBOro YPOBHS 3arpsisHEHUS €ro YacTuua-
MU (cMm. 12.4).

PSP - npo600T6OpHMK YacTuy

Mpo60ooTOOpHMK NpeacTaBNAaeT co6oi BXOAHYIO YacTb PTT; npu 3TOM OH:
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- nomkeH 6bITh 06paLLEH OTKPLITLIM KOHLIOM K MOTOKY, 0FDKEH ObITb OPUEHTUPOBAH MO OCU CMECUTENb-
HOro TyHHensi DT cuctembl (CM. 17.2) M JOMKEH HAXOAUTLCA B TOUKE, [Ae pasbaBnAloLWmMiA BO3AYX U OTpatdo-
TaBLUWE rasbl XOPOLLO NEPEMELLIAHDI, T. €. HA PAaCCTOSAHUU, PaBHOM NpuMepHO 10 AnaMeTpam TYHHenNs OT TOYKU
nogauyun oTpaboTaBLUMX ra3oB B CMECUTENbHbLIN TYHHENb M0 X0AY NOTOKA;

- JOIDKEH UMETb BHYTPEHHWUI AMAMETP HE MeHee 12 MM;

- MOXET HarpeBaTbCs 10 TeMnepaTypbl (CTeHOK) He bonee 325 K (52 °C) nyTeM NpsAMOro Harpesa unu
nyTem npeaBapuTenbLHOro Harpesa pastaBnsoLIEro BO3yxa npy yeroBum, 4To TeMneparypa pasbasnsioLue-
ro Bosayxa He npesbiwaeT 325 K (52 °C), nepea BBOAOM OTpabOTaBLUMX ra30B B CMECUTENbHBIW TYHHEND;

- MOXeT ObITb M30NUPOBAH.

17.3 Cuctema npo6ooT6opa vacTuy,

CmM. pucyHkn 20 n 21.

Cucrtema otbopa npob Ha YacTuubl UCNONb3YeTCA Ana cOopa YyacTuy Ha cneuyuanbHoM cunstpe. Mpu
MCMOMNb30BAHUW METOAA YaCTUYHONOTOYHOrO pas3baBneHusa ¢ NonHbIM NPo6ooTOOPOM, NOAPAa3yMEBAIOLLETO
nponyckaHue vepes punstpbl BCcero oobema npobbl pazbaBneHHbIx 0TpaboTaBLLMX ra30B, CUCTEMbI pa3baB-
nenusa (cm. 17.2.1, pucyHkn 13 un 17) u npobootrbopa 06bIMHO 06pa3syioT eaguHoe uenoe. Npu ucnonb308aHuK
METOoAA YaCTUHHONOTO4HOIO UMM NONHOMNOTOYHOTO pa3basneHus ¢ chpakLMOHHbLIM NpobooTOopOoM, NoapasymMe-
BaloOLLEro nponyckaHue vepes punsrpbl TONLKO YacTu 06beMa NpoObl pazbaBneHHbIX 0TPaboTaBLUMX [a30B,
cucteMbl pasbaenenust (cm. 17.2.1, pucyHku 10—12, 14—16 n 18, a Take 17.2.2, pucyHok 19) u npo6oot6opa
0ObIYHO BbINOJIHAOTCS B Buje OoTAiernbHbIX y3n0B. B HacTosALleM cTaHaapTe cucremMa AByXCTyneH4aroro pas-
6aBneHuna (pucyHok 21), Bxoasias B NONHOMNOTOYHYIO CUCTEMY pa3baBneHusl, pacCMaTpPUBAETCS Kak BApUaHT
06bIYHON cUcTEMbI NPo600TOOPa YacTul, NOKa3aHHOW Ha pucyHke 20. Cuctema AByXCTyneH4aToro pasbas-
neHws Bknovaet B ceba BCE OCHOBHbIE KOMMNOHEHTLI CUCTEMBI NPOO0OOTOOPA YacTUL, TakUe Kak AepXKarenu
duneTPOB U Hacoc Npo6ooTbopa, a Takke HEKOTOPbIE AOMONMHUTENLHLIE SNIEMEHTLI, HAaNPUMEpP YCTPOWCTBO
nogaun paszbaensaioLero Bo3ayxa u BTOpOi CMeCUTENbHbIA TYHHEb.

PekomeHnayetcs, 4ToBbl Hacoc NPoB0OTOOPA He BLIKMIOYANCS B TEYEHME BCEro LMKNA UCMbITAHUIA, YTO-
Obl He co3JaBaTb MOMEX ANs 3aMKHYTbIX KOHTYPOB perynupoBaHusi. B cnyyae npuMmeHeHusi MeToaa OfHOrO
dmnbTpa AOMKHA UCMONb30BATLCA cuCTeMa bainaca ans nponyckaHua npob Yepes cuneTpbl NpobooTtopa,
Korga 9To Heobxoaumo. BnusHue nepeknioveHuit Ha paBoTy 3aMKHYTLIX KOHTYPOB PErynupoBaHua AOMKHO
6bITb CBEAEHO K MUHUMYMY.

1
PTT
BV
"
P FC3

FM3

/

a— U3 cMecuTenbHoOro TyHHens DT (cm. pucyHkm 10—16, 18 1 19)
PucyHok 20 - Cuctema npo6oot6opa Hactuy

Ot60p npobel pasbasneHHbIX 0TPabOTABLUKX ra30B U3 CMECUTENLHOTO TYHHeNs DT NONHOUAM HeNomnHo-
MOTOYHON CUCTEMbI pasbaBneHns NPOM3BOAMTCA C NOMOLLLIO Hacoca npoGooTGopa P yepes npo6ooTGopHMK
yactuy PSP 1 nepeaarounyto Tpy6ky Yactuu PTT. Mpo6a npoxoaut Yepes aepxartens dunstpa (punstpos)
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FH, B KOTOPOM HaxoaaTca dunbsTpbl 4actul. Pacxoa npobel perynupyeTcst ¢ noMoLubio perynatopa FC3. Mpu
Hanu4uM ANEKTPOHHON KoMneHcauuu pacxoga EFC (cM. pucyHok 19) pacxoa pasbasBneHHbIX oTpaboTaBLumx
rasoB UCMOSb3YETCA B Ka4eCTBe curHana ynpasneHunsa FC3.

FM4 DP

56

a - 13 cMecuTenbHoro TyHHensa DT (cM. pucyHok 19); b — chakynsTaTMBHO; C - BbINycK; d — pa3daBnALUIA BO3AyX
PucyHok 21 — Cuctema BTopU4HOro pasbasneHus u npobootbopa YacTul (TofbKo NOMHONOTOYHasA)

Mpoba pa3baBneHHbIX 0TPaboTaBLUMX ra30B NOCTYNAET U3 CMECUTENBHOIO TYHHeNsA DT NONMHONOTOYHOM
cucTemMbl paszbaBneHus yepes npobooTOopHUK YacTuy PSP u nepeaatodHyto Tpyoky byactuy PTT Bo BTOpO#N
cMecuTenbHbIi TyHHenb SDT, rae npouMcxoauT ee BTOpuYHOe pasbaeneHue. [Janee npoba npoxoauT vepes
nepxartenb unesrpa (unstpos) FH, B KOTOPOM HaxoaaTest hunbTpbl YacTul. Pacxoa pasbaensioLlero Bo3-
Ayxa 00bl4HO NOCTOsIHEH, a pacxo Npobbl PerynupyeTcs ¢ nomoLsio perynaropa FC3. Mpu Hanuymu snek-
TPOHHOM KOMMNEeHcauum pacxoga EFC (cMm. pucyHOK 19) nonHbIi pacxon pa3baBneHHbIX 0TpaboTaBLUMX ra30B
UCMONb3YeTCH B KayecTBe curHana ynpasneHus FC3.

KOMNOHEeHTLI, U3006paxeHHble Ha pucyHkax 20 u 21

PSP - npo600T0OpHMK YacTUL

Mpo60o0oT6opHMK YacTuL (Ha PUCYHKaX HE MoKa3saH), SIBMAETCA HanpaBnsoOLIen YacTbi0 NepeaaTo4yHon
Tpybkun Yactuy PTT.

Mpo60ooT6OpHUK:

- [OMmkeH OblTb 06paLLeH OTKPbITbIM KOHLIOM K MOTOKY M YCTAaHOBIEH B TOUKe, e pa3baBnsiowmi Bo3-
AyX 1 oTpaboTaBLLKME rasbl XOPOLLO nepeMeLluaHsbl (CM. 17.2), Ha pacCTOSIHUM OT BXOAA B CMECUTENbHbIN TYH-
Henb, paBHOM NpuMepHOo 10 gnameTpam TyHHens;

- [AOMKEH UMETb BHYTPEHHUN AMAMETP He MeHee 12 MM;

- MOXET HarpeBaTbCA A0 TeMnepaTypbl (CTeHok) He Bonee 325 K (52 °C) nytem npsAMOro Harpesa
UnNu nytTeMm npeasapuTenbHOro Harpeesa pasbasnsiollero Bo3ayxa npu ycrnoBuM, YTo Temneparypa pas-
Gasnsaiowwero sosgyxa He npesbiwaeT 325 K (52 °C) nepea BBOAOM OTPabOTaBLUMX ra30B B CMECUTENbHbIN
TYHHEnNb;

- MOXeT ObiTb M30NUPOBAH.

PTT - nepeaarouyHasn TpyGka yacTuy,

[nuHa nepeaaTto4Hoi TpyOGKM YacTUL, A0IMKHA ObITh KAK MOXKHO MEHbLUE U, B MOOOM cryvae, He A0S KHA
npesbiwarb 1020 mMm. [laHHbIN pasMep o3HaAYaeT:

- AN YaCTUYHOMOTOYHOW CUCTEMBI (PPaKLMOHHOrO NpobooTOopa U NONMHONOTOYHON CUCTEMBI OQHOCTY-
neH4aToro pasbaeneHus — paccTosiHue OT KOHLA NpobooT6opHMKa A0 AepxaTens unbTpa;

- ANS 4aCTUYHOMNOTOYHON CUCTEMbl MONMHOro NpobooTdopa — PaccTosiHUe OT CMECUTENLHOIO TYHHEnNs
0o aepxarena cunsrpa;

- ANsl YaCTMYHOMOTOYHOMN CUCTEMbBI ABYXCTYNEHYATOro pa3baBneHust — pacCTosaHue oT KOHLUA NpoBooT-
6opHUKA O CMECUTENBHOTO TYHHENSA BTOPOW CTYMEHMU.

MepenatouHas Tpyoka:

- MOXET HarpeBaTbCa 40 TeMnepaTypsbl (CTeHOK) He bonee 325 K (52 °C) nyteM npsAMOro Harpeea unu
nyTem NpeaBapuTEnbHOrO Harpeea pa3tasnaioLLero Bo3ayxa npu ycnoBuu, 4To Temneparypa pasbaensioLue-
ro Bo3gyxa He npesbiwaet 325 K (52 °C) nepea BBOAOM OTpabOTaBLUMX FA30B B CMECUTENbHbIN TYHHENb;

- MOXeT ObITb U30nupoBaHa.

SDT - cmecuTenbHbIN TYHHENb BTOPON CTyneHU (TONbKO PUCYHOK 21)

AnameTtp cMeCcUTENbHOrO TYHHENS BTOPOW CTYMNEHU HE AOSHKEH NPEBLIWATL 75 MM, a €ro AnuHa 4osmkHa
ObITb 4OCTATOUHON ANA TOro, YT0OLI Bpemsi npebbiBaHus Npodkl Nocne BToporo pasbasneHus Bbino He MeHee
0,25 c. Jepxarenb chunsTpa NepBoit CTYNEHW JOIDKEH ObITb PACMONOXEH HA paccTosHun He Gonee 300 mm
oT Bbixoaa u3 SDT.
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CMecuTENbHbIN TYHHENb BTOPOW CTYNEHW:

- MOXET HarpesaTbCs 40 TeMnepatypbl (CTEHOK) He Bonee 325 K (52 °C) nyTem npamoro Harpesa unu
nyTeM NpeaBapuTENbLHOrO Harpesa pasbaBnsioLLero BO3ayxa npu yoroBuu, 4To Temneparypa pasbasnsioLue-
ro sosayxa He npesbiaeT 325 K (52 °C) nepea BBoAOM OTpabOTaBLUMX ra30B B CMECUTENbHbIH TYHHEb;

- MOXeT ObITb N30NUPOBaH.

FH - npepxatenb chunsrpa (hpunsrpoB)

[lomxeH yaoBneTropATb TpeGoBaHusm 7.6.2.3. Oepxatenb dunstpa (HunsTpos):

- MOXET HarpeBaTbCs 10 TeMnepaTypbl (CTeHOK) He Gonee 325 K (52 °C) nyTeM nNpsAMOro Harpesa unu
nyTem NpeaBapuTENLHOrO Harpesa pasbasnaioLlero Bo3gyxa npu yCrnosuK, YTo TemnepaTypa pasbasnsioLe-
ro Bosayxa He npessbilaet 325 K (52 °C) nepes BBOAOM 0TpabOoTaBLUMX ra30B B CMECUTENbHbLIN TYHHEb;

- MOXeT ObITb U30NUPOBaH.

OCHOBHbIE U 3anacHble (ECNU TaKOBble UMEITCS) OUNBTPLI MOTYT NOMELLATLCA KaK B Pa3aenbHbIX KOp-
nycax, Tak u B obLiem kopnyce.

P - Hacoc npo6ooTbopa

PaccrosiHne mexay HacocoM npoBooTbopa yacTul, U CMeCUTESbHBIM TYHHENeMm AO0MKHO BbiTk JocTa-
TOYHBbIM ANS NOAAEPXKaHMSI MOCTOSAHHOW TEeMMNEpPaTypbl ra3oB Ha BXxode [c ToYHoCThIo A0 + 3 K (4o + 3 °C)],
ecnu koppektop pacxoga FC3 He ncnonbayercs.

DP - Hacoc pa3baBnsiowero Bo3agyxa (TornbKo pUCYHOK 21)

Hacoc pasbaBnsioLlero Bo3gyxa AOMKeH ObiTb pacnonoxeH Takum obpa3om, 4ToObl paszbaensaoLmi
BO37yX BTOPOW CTyNeHM NocTynan npu temneparype (298 + 5) K[(25 £ 5) °C].

FC3 - perynarop pacxoga

Perynatop pacxofa A0MKEH MCMONb30BaTbCA AN KOMNEHcALMM U3MEHEHMI pacxoda npobbl YacTul,
BbI3BaHHbIX KONebaHMsIMKU TEMNepaTypbl U NPOTUBOAABIEHUS B TpakTe NpobooTbopa, ecnu HET APYrUX Cnoco-
60B Takoi koMneHcaumu. PerynsiTop pacxoga Tpebyetcs npu HanMunm NeKTPOHHOro KOMMeHcaTopa pacxoja
EFC (cM. pucyHok 19).

FM3 - ycTpoWUCTBO ANA U3MepeHus pacxoaa

PaccrosHne mMexay Hacocom npo6ooTGopa yacTuy M ra3oBbiM CHETHMKOM UMM PacxoaomMepom npobsl
JOIHKHO ObITb 4OCTATOYHBIM AN NOAAEPXaHUA NOCTOAHHOW TeMnepaTypbl ra30B HA BXOAE C TOYHOCTbLIO A0 +
3 K (x 3 °C), ecnu koppekTop pacxoga FC3 He ucnonbsyercs.

FM4 - pacxogomep (TONbKO PUCYHOK 21)

[a30BbIN CHETUYMK UMM pacxoAoMep pa3daBnAOLEro Bo3ayxa A0MmkeH ObiTb pacnonoxeH Takum obpa-
30M, YyToObI TEMNEPATYPA rasa Ha BXoAe noaaepkuBanack NOCTOAHHOW C TOYHOCTLIO A0

3 K (3 °C).

BV - wapoBo# knanaH ((pakynsTaTUBHO)

BHYTpeHHuWit AnameTp WapoBoro krnanaHa AomkeH ObiTb He MeHbLUe BHYTPEHHEro AuameTpa nepeja-
TOYHOM TPYOKKM YacTuu PTT, a Bpems ero nepeknioMeHns He A0MmMKHO npeBbiwatb 0,5 c.

MpumedvaHue — Ecnu TemnepaTypa oKkpyxalowero sosayxa B paitoHe PSP, PTT, SDT u FH Huxe 293 K (20
°C), BOSMKHbI 6bITb NPUHATEI Mepbl ANS NpefoTBPaLLeHNs NOTEPU YacTUL, Ha XONOAHBIX CTEHKAX yKasaHHbIX KOMNOHEHTOB.
MosToMy pekomeHayeTcs oBecne4nThb Harpes U (UNK1) U3OMSLMIO 3TUX KOMAOHEHTOB AN NOAAEPXaHUS UX TeMnepaTypsl
B NpeAenax, yKasaHHbIX B COOTBETCTBYIOLLUX TEXHUYECKUX ONUCAHUAX.

Mpu GONbLIOW Harpyske ABUrarTerisl yKkasaHHbIE KOMNOHEHTbI MOTYT OXMaXAaTbCA 6e30MacHbIM Cnoco-
BoM, HanpumMep ¢ MOMOLLLIO BEHTUNSITOPA, NPU YCNOBUM, YTO TeMNepaTypa OXNaXaaioLuei cpefbl He MeHee
288 K (15 °C).
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lMpunoxexnue A
(obsa3aTrenbHoe)

PacuyeT MaccoBoro pacxoza orpaéoraBwux ra3os u (MUnu) HaAYBOYHOrO BO3AyXa

MpumeyaHue — EanHALBI DU3nmyeckux BenuuuH B popmynax, NpUBeAeHHbIX B NpUnoxeHun A, He npeobpaso-
BaHbl B e4uHULbI cuctembl CU.

A.1 Oowume nonoxeHus

®dopmynbl, MpUBeAEHHbIE B NPUNOXEHUN A, NpefiHasHa4yeHbl A CTEXMOMETPUYECKUX pacHeToB U pacHeTa Macco-
BOro pacxofa oTpaboTaBLUMX ra3oB MO COCTaBy oTpaboTaBLUMX Fa30B U TOMNMUBA.

Bce 3HavyeHUss 06LEMOB OTHOCSITCS K CTaHAApTHLIM ycroBuaMm, T. e. 0 °C, 101,32 kMa.

B npunoxeHun A ncnonb3yroTes Te e 0603Ha4eHns, YTO U B OCHOBHOW YacTu cTaHaapTa.

na CO,, O,, H,O u N, 3HaueHna KOHLeHTpaLmMn NpuBoAATCA B NpoLeHTax oT o6bema, ANA ocTanbHbIX BESIMUMH
— B ppm. O603Ha4YeHnA N COKpaLLEHUs!, UCNONb30BaHHLIE B NPUIMOXeHUU A (MOMUMO NpuBEAEHHLIX B pasgene. 4), nepe-
yucneHbl B Tabnuuye A. 1.

Tabnunya A.1— Obo3Ha4yeHUss U CoKpaLLeHUs

0603Ha4eHue HaumeHoBaHue napameTtpa EA. u3m.
q, O6LEMHBIN pacxog M3/
| Fvew Ob6beMHbIN pacxop oTpaboTaBLUMX ra3oB M3/
Quaw O6beMHbIi pacxof] BNaXHOro Bo3Ayxa Ha Bnycke M3/
Gyed O6beMHbIN pacxof] Cyxux oTpaboTaBLuMX rasos M3/
Qyagd O6beMHBIN pacxof] CyXoro Bo3gyxa Ha Bnycke M3/
| Imgas MaccoBblif pacxof JaHHOro ra3a B cocTaBe OTpaboTaBLUWX ra3os /4
Wy CofepxaHue Kucnopoga B CyxoM Bo3fyxe Ha Brycke % macc
Winert CofiepxaHne UHepPTHLIX ra3oB B CYXOM BO3fyxXe Ha BIycKe % macc

A.2 CtexuomeTpuveckue pacyeTbl ropeHusi TONMNIMBA; CBOMCTBA TONNUB

A.2.1 AcxoaHble AaHHble O5A CTEXUMOMETPUUYECKUX PacYeTOB

B chopMynax HacTOsLLero MPUNOXeHUs B KayeCTBe UCXOAHLIX AaHHBIX WUCMONb30BaHbI Creaylolme BEnUUUHI:
aToMHas Macca, MonsipHasi Macca W MornspHblil o6beM. KOHKpeTHble YNCNOBbIE 3HAYEHNA 3TUX AaHHBIX PUrYPUDYIOT,
KaK NpaBuIo, TOIbLKO B OKOHYaTENbHEIX BEIPAXEHUsX. OTO CAENaHo ¢ Lerblo obnerdyeHus suisoga dopmyn. K Tomy xe ¢
noMoLLblo o6LLux POPMYIT MPOLLE YYECTb BOSMOXHbBIE PasfiMtMs STUX YUCTIOBLIX 3HAYEHWI, NPUBOAUMBIX Pa3nUYHBEIMU
UCTOYHWKaMM. MPUHATBIE BENUUMHBI MCXOAHBIX JaHHBIX NpuBeAeHs! B Tabnuue A 2.

Tabnuuya A2 - ATOMHble Macchl, MONSAPHbIE Macchl M MONSAPHbIe 06LEMBI

HaumeHoBaHWe napameTpa O6osHaveHue 3HaveHue Ef. nam.
ATOMHas Macca Bogopoga Ay 1,007 94 r/atom
AToMHas Macca yrmepoga Ac 12,011 r/atom
ATOMHas Macca cepbl Asg 32,065 r/atom
ATOMHasi Macca asoTa An 14,006 7 r/atom
ATOMHas mMacca kucnopoja Ao 15,999 4 r/aTom
MonsipHas Macca Bofbl Mo 18,015 34 r/monb
MonsipHasa macca AByokucu yrnepoga M.~a. 44,01 r/monb
MonsipHas Macca oKk1cK yrnepofa Mo 28,011 r/mons
MonsipHasa Macca kucrnopoja Mo, 31,998,8 r/mons
MonsipHaa Macca asota M., 28,011 r/monb
MonsipHas macca okcuaa asoTa Mo 30,008 r/monb
MonsipHasa macca guokcuaa asota Mo, 46,01 r/imonb
MonsipHasa Macca gnokcuaa cepbl Mo, 64,066 r/Mmonb
MonsipHblil 06beM BoAbI V.o 22,401 n/mone
MonsipHelii 06bem Anokcuga yrnepojga Veco, 22,262 n/monb
MonsipHelii 06bem okcnfa yrnepoga Veco 22,408 n/mone
MonsipHelii 06beM kucnopoja Vo, 22,392 n/mone
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OkoH4aHue mabnuupl A.2

HaumeHoBaHWe napameTpa O6o3HayeHne 3HaYeHune Eg. uam.
MonspHblii 06beM asoTa Vo 22,390 n/mons
MonspHblii 06beM OKcuaa asoTa Voo 22,391 n/monb
MonspHblii 06beM AuoKcuaa asoTa Vono. 21,809 n/monb
MonspHblid 06beM fNoKenga cephl Voso, 21,891 n/mons

Bce npuBoguMbIE HUXe BOMIOMETPUYECKME pacHeThl OCHOBaHLI Ha criefyloWweM AOnyLeHWn: BCe rasel, y4acTBy-
loLMe B npoLeccax Brycka, CropaHus W BbIXNona, SBMSATCA UAeanbHbIMU, U UX CKUMaAEMOCTLI0O MOXHO npeHebpedb.
CnepoBaTenbHO, B COOTBETCTBUU C FMNOTe30i ABOragpo, MONSApPHLIA 06beM Kaxaoro us HUX coctaenset 22,414 n/monb
(oM. Tabnuuy A.3).

M punmMedYaHNne — MOJ'IHprII7I o6LeM rasa 3aBWCUT OT B3aUMOAENCTBUS €ro MOneKyn npu CTONMKHOBEHUAX. B
cnydae naearnbHOro rasa 3T CTOJIKHOBEHUA MONEKYI HOCAT YNCTO qDI/ISVIHECKVIVI XapakTtep, Toraa Kak ana pealnbHOro rasa
B MOMEHT CTONMIKHOBEHUA Ha HUX AeVICTByI'OT, Kpome Toro, CUnel BaH—Aep—Baanbca. 3T0T cbaKTop OKasblBaeT BIINAHNE Ha
MOJ'IHprIVI 00beM rasa. B razoBbiX cMecax MMelOT MeCTO TakKe CTONKHOBEHMS MeXay Monekynamu rasoB, Ybu CBOICTBa
Onuxe K nageanbHOMYy rasy, U Takmx rasos, CBOICTBa KOTOPLBIX onuxe K peanbHOMY rasy. 3TW CTONKHOBEHNST B GonbLUei
cTeneHn onpefenArTcA CBONCTBaMM peanbHOro rasa. CpeAM KOMMNOHEHTOB OTpa6OTaBLIJI/IX ra3oB ABUraTend npeo6nana—
€T a3oT, F|BJ'IF||OLLWII7ICF| npakTu4eckn naeanbHblM ra3om, NOITOMY OTHOCUTENBHOE YUCTIO CTOSTKHOBEHMUIA Mexay KOMMNOHeH-
TaMW peanbHbIX ra3oB I'IPEHe6p6)KI/IMO Marno.

Tabnuya A3 - MonspHble 06beMbl, UCMONb3yeMble B HACTOSLLEM CTaHgapTe

HavmeHoBaHue napameTpa O6o3HaveHne 3HaveHune EA. usm.
MonspHel 06beM Bogbl Voo 22,414 n/mons
MonspHbld 06beM Juokeuga yrnepoaa Vco. 22,414 n/mMonb
MonspHbId 06beM oKkeuaa yrnepoaa Veco 22,414 n/imonb
MonspHbll 06beM Kucnopoaa Vo, 22,414 n/monb
MonspHbI 06beM asoTa Vi, 22,414 n/monb
MonspHbIl 06beM okcuia asoTa Veano 22,414 n/monb
MonsapHblil 06beM AnOKCHa asoTa VeNO, 22,414 n/monb
MonspHblii 06b€M JNOKCHa cephl Vs, 22,414 n/mons

[ns cTexmomeTpuYecknx pacHeToB pabodero npoyecca NPUHAT CRIEAYIOWUIA COCTaB BO3AyXa Ha BRycke:
a) KOHL|eHTpaL1sl MHEePTHLIX rasoB
Winert = 76,8 % mMacc, 79,0 % o6.

MpumevaHue — B uncno nHepTHbIX rasos BKodeH CO, B konuuectse 0,061 % macc, 0,04 % o6.

b) KOHUeHTpauua kucnopoaa
Woy = 23,2 % macc, 21,0 % 06.

A.2.2 O6wue popmynbl

A.2.2.1 ®opMyribl, OTHOCALLMECS K KOMMOHEHTaM

PacveT MaccoBoii KOHLEHTPaLMK KOMNOHEHTa ¢ Mr/M3 o ero 06LEeMHOM KOHUEHTpauun Cygass PPM:

mgas’
Cmgas = Cvgas * Pgas» (A1)
TA€ Pgas — MIOTHOCTb KOMMOHEHTA, r/m3.

MAOTHOCTL ra3a Pyys, Kr/M3, MOXeT 6biTb paccuuTaHa No UCXOAHOWH MOfeKynapHoi Macce M., ,r/Mofb, 1 MoNsp-

rgas '
HoMy 06beMy Vingas: T/Monb:

M
Pgas =7 (A2)

mgas

A.2.2.2 ®opmyrbl, OTHOCALLUECS K TOMNNBY

Xumudeckan dopmyrna Tonnmuesa MOXET ObITb NpeAcTaBneHa B cneayoweM Buae: CBHQSYNSOS. KoadppuumeHTs!
o, B, 7. 6 1 g, onpepensiioLMe cocTas TOMNUBA, HAXOAATCA Kak MofisipHble koHUeHTpauyuun H, C, S, N u O oTHocutenbHo C
(xumundeckaq popmyna Tornnmea CHuSYNSOS, OTHOCALLAACA K O4HOMY aToMy yrnepofa Ha Monekyny). OTHoLleHWe K 0gHO-
My aTOMY yrnepofa Ha Monekyny UCronb3yeTcsi NOTOMY, YTO peanbHoe YNCNO aTOMOB yrnepofa, NpUxoasileecs Ha ofHy
CPeAHIo MONeKyny Tonnuea, AN peanbHbIX TONMUMB Heu3BecTHO. K 6e3yrnepoaHLIM BUAAM TONMMBA 3TO COOTHOLLEHUE
HenpumeHumo. Koadbuumnentsl Wy, = Weer Weapy , Wpe 1 Wepg, onpegensiioue coctas TONMBa, NpeAcTaBnsioT co-
6ot maccosyto koHUeHTpauuio H, C, S, N n O B Tonnuee, BipaXeHHyto B npoLeHTax. COOTHOLUEHUS MeXay ABYMSA BUAAMM
npeacTaBneHns AaHHbIX Belpaxatotca hopmynamu (npu f=1):
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WALF
o= _119164. WAL . (A3)
WBeT WBET
ArC
Weer
Ac
B= =1 .
Weer A4
Ac
Weam
A
y=2¥C_ _ 0 37464.2CAM.. (A5)
Weer WBET
ArC
WpEL
A
§=-2N__085750. WDEL, (AB)
WBeT WBeT
ArC
Weps
g= o _ 0,75072. YEPS . (A7)
WBET WBET
ArC
a-Ay-100
WalF=—— (A.8)
M,
B-Ac-100
w = A.9
BET M, (A.9)
A -100
Weam = L; (A.10)
M,
6-Apn-100
WpeL =—— A1
DEL M, (A11)
€-Agp-100
Weps = —2——, (A12)
M,
roe M,— mMornekynsipHas Macca ycpeAHeHHOW MoneKynbl Tonnusa CBH(XSYNSOS:
Mrf ZOC'ArH+ﬁ'Arc+}/'ArS +5'ArN+8'Aro. (A.13)

A.2.2.3 ®opMynbl, OTHOCALLMECS K AABIEHUIO HaCkILWEHHOro napa
PacdeT AaBneHus HacolleHHoro napa p,, kMa, B yHKUMKM oT TemnepaTypsl {, °C, no npasunam degepansHOro
Peructpa

P = exp(=12,150799-In(t)— 8499,22 - t 2 — 74231865 -t~ + 96,1635147 +
+0,024917646-t —1,3160119-107°t2 114604541078 .13 +2,1701289.107"1.+4 - (A14)
~3,610258-107"° - ° +3,8504519-10718 —1,4317.10721.¢").
AHanornyHblil pesynerat gaeT ynpolyeHHas dopmyna
P, = (4,856884 + 0,2660089 - t +0,01688919- t? —7,477123-107° .13 +

1013,2 (A.15)

+8,10525x 1078 . t* —3,115221.1078 . %)
760

72



FOCTISO 8178-1—2013

A.2.2.4 ®opmyna, OTHOCAWAACA K KOHLIEHTpaUuu caxu
Pacuet KOHLUEHTpayuu caxu Cva MF/M3, BO BNaXHbIX OTpa6OTaBLLIMX rasax ro u3BeCcTtHomy nokasatento bIMHOCTU
SN no wkane bola ¢ noMoLybio koppensuun MIRA

Ccow = (0,00976983- SN +0,0234416 - SN? - 0,00728358 - SN +

(A.16)
+0,00164618 - SN* - 0,0000895464 - SN5 )-1000.

A.2.3 YpaBHeHusa peakumin u GopMynbl Ans CTeXMOMETPUYECKOro ropeHnst Tonsiuea

A.2.3.1 Obwme nonoxeHus

B A.2.3 onucaHa cTexmoMeTpus ropeHust Tonnuea, cogepxawero H, C, S, N n O. lNpu 3ToM paccunTLIBalOTCSH COOT-
HOLLIEHUS1 Macc peareHToB, a Takke cTaHapTHble 06beMbl ra3006pa3sHbIX KOMNOHEHTOB. [N KaXAa0oro roprovero aneMeH-
Ta faeTcs nopoxpaeMblit UM AONONHUTENbHLIA 06beM (06beM oTpaboTaBwmMxX rasoB — 06beM Bo3gyxa). CyMMupoBaHue
3TUX AOMOMHUTENBHLIX 06bEeMOB AaeT 06LYWIA AONONHUTENBHLIR 06beM fay,

Ucxoasa us atoro sbiBefieHbl hOpMYrbl ANA pacHeTa ocTanbHbIX BEIMYMH, OTHOCALLUXCA K oTpaboTaBLUMM rasam
(a nMeHHO, KoahpULUMEHT NepecHeTa C BMAXKHOrO Ha CyXoM ras, CTEXMOMETPUHECKUin KO3 ULMEHT 3bbITKa Bo3ayxa U
KO3(pMLIMEHT, 3aBUCALLMIA OT BUAA ToNNMBal—¢y).

A.2.3.2 CropaHue Bogopofa

H (Tonnmeo) + ¥4 O, (Bo3ayx) —1/2 H,O (oTpaboTasiume rasw)

1k H +M, /(4 - Ayy) [kr Op] = My /(2 = Ayy) [k HyO] maccee

Vino, (4 * Ay IM® Og] = My o/(2 * Agy ) [M HyO] 06bemb.

HononHutensHelil 06beM, o6pasytoLuiAica Npu cropaHum

(2° Mpp0-Vimo (4 * An)= (2 22,414 - 22,414)/(4 - 1,00794) = 5,5594 (M3 fkr H).

A.2.3.3 CropaHnue yrnepoga

C (Tonnueo) + O, (Bo3ayx) — CO, (oTpaboTasLlune rasbi)

1k C + Mo /Ac (Kr Op) = Myco /Ac (kr CO,) macchl

Vino2/Arc (M3 0p) = Vi cop /Are (M3 CO,) 0Bbemb.

JononHutenbHbl 06beM, 06pasyoLUAca NpU cropaHum

(Vinco, = Vmo, VA = (22,414 - 22,414)/12,011=0 (M3 C).

A.2.3.4 CropaHue cepbl

8 (Tonnueo) + O, (Bo3ayx) — SO, (oTpaboTaBLuMe rasbl)

1krS+ MrOZ/ArS (kr Oy) — rSOZ/ArS (kr SO,) macchl.

[HononHuteneHelil 06bem, 0OpasyoLLMACS NPU CropaHnm
(Vimso, = Vmo,//Ars = (22,414 - 22,414)/32,065 = 0 [M3/kr S] 0BbeMbl.
A.2.3.5 Peakyua ¢ a3otom
N (tonnuso) — N, (oTpaboTaBLume rasbi)
1 kr N — 1 «kr N, Maccel
— Vi /M, (M2 Ny) 0Bbemsl.
JononHuteneHeln 06bLEM, 06Pa3yIOLLMIICA NPWU CrOPaHUK

Vi, / My, =22,414/28,01=0,80021m° / k2 N).

A.2.3.6 Y4yeT kucrnopoga, cogepxalyerocd B Tonnnee

MockonbKy cropaHne Jpyrux aneMeHToB TONMWBa ¢ NMOMOLLLIO NPUBEAEHHbIX Bbille (hOopMyNn paccyUTLIBanocs Uc-
X0fA U3 NoTpebneHns kucnopoga Bo3ayxa, KUCNopos, CoAepXalluiica B TONIMBE, ANS CropaHUsi He HYXXeH, NOSTOMY OH
MOXeT cqmTaTbea cBoBOAHBIM U hUryprpoBaTh B Ka4eCcTBE MOMEKYNSAPHOro KUcnopoga B oTpaboTaBLUMX rasax:

O (Tonnueo) — O, (oTpaboTaBLune rassl)

1 kr O — 1 kr O, maccol

= Vino /Mo, (M” O, ) 0Bbemei.

HononHuTteneHblii 06beM, obpasytoWwnincs Npu cropaHun

VoMo, = 22,414/31,9988 = 0,70046 (M3 kr).

A237 CyMMapHbIiA AOMOMHUTENbHLIA 06beM fM[M3/Kr TonnmBea|j

MapameTpsl Tonnuea f;, [pasHuuya B oGbeme (B M3) Mexay o6beMoM BraxHbIX 0TpaboTaBLUNX ra3oB U 06LEMOM
BO3Ayxa Ha BMyCcKe Ha Kr TOM/MBa] U COOTBETCTBYIOWAs BeNUIMHa fry ANS CyXMX oTpaboTaBLUMX ra3oB B fanbHeiLeMm
Ucnonb3yoTea Npu pacyeTax koadduLmeHTa NonpaBku Ha BMAXHOCTE U MNOTHOCTL oTpaboTaBLUMX ra3oB (CM. PUCYHKM
A2.4 nA25). BennunHa fr,, MOXeT ObiTb BbIMUCTIEHA CyMMUPOBaAHWEM [ OMOMHUTENBHLIX 06beMOB, 06pasyroLLmxcs npu
CropaHuu aremMeHToB TOMMMBA, paccyUTbIBaeMblX No popmyrnam, npusedeHHbIM B nyHkTax A.2.3.2—A.2.3.6

fy =0,055594 -w 4, £ +0,0080021-wpe; +0,0070046 - weps. (A.17)
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[nsa pacyeTa 06bEMHOT0 pacxofa oTpaboTaBLUNX ra3oB V,,, OHa MOXeT BbITh UCMONL30BaHa crefyroLumM obpasom:

AveW = Qvaw + Gmf -frw - (A.18)

BernuuuHa f;, Mcnonb3yeTea Takke Ans pacdeTa NMOTHOCTU BRa)HbIX 0TPaboTaBLUMX rasoB pg,, M koadduUmeHTa
nonpaBKN Ha BNa>XHOCTb kwr

A.2.3.8 Pacuet koshuLmeHrTa fy no fy,
KoadpcpuumeHT £,y MoxeT 6biTb UCMONb30BaH AN pacdeTa o6bema cyxux oTpaboTaBLUNX ra3os no dopmyrne

Gved = Qvad * frd - Amr- (A.19)

BenunuunHa fy Beeria MeHbLLe HYNS, 3T0 oTpaxaeT TOT haKT, YTo 06beM Cyxux oTpaboTaBLUMX ra3oB BCeraa MeHbLue,
YeM 06beM BO3fjyxa Ha Bnycke.
Ha ocHoBaHuM (A.19) MOXHO BbIBECTU CrefyHOLLYIO 3aBUCMMOCTb
Qved ~Qvad
frg =— —— (A.20)
Amf
O6beM Bnaru, obpa3syloLLeiicsa npu cropaHnm, KOTopbIiA CriegyeT BblYeCTb U3 06LLero N3MeHeHWst o6bema Npu cro-
paHum (q, * f,,), Bolpaxaetcs dopmynamu

WaLF “Gmf -VimH,0 |

100-2- Ay
oo +Gr -F WaLr G Vir,0 g

vad mf "W 100’2’ArH vad ' (A.21)

fog = ;
Qmr
WarF -VimH0

frg =fay —————= =fay, —Wp, r-0,11118; A22
W 00 A, W WAL (A22)

A.2.3.9 CtexnomeTpudeckas NoTpeGHOCTL B Bosayxe A/Fy
YuyuTbiBas peakuun arnemMeHToB ToNnuea, onucaHHsle B A.2.3.2—A.2.3.6, cTexuoMeTpuyeckas noTpebHOCTb B BO3-
Jyxe (T. e. Macca Bo3yxa, Heobxoaumasn Ans cropaHus 1 Kr Tonnuea) MoOXeT ObiTb BbipaxeHa criegyowum o6pasoM:

AlFy = WeeT | WALF | WeAM _ WEPS ,MrOQ_ (A.24)
Ac 4 Ay As 2-Ap) wox

C nomouwbto BeIpaxeHust 1/w,, HeobxoanmMas Macca kucnopoaa MoxeT 6biTb NpeobpasobaHa B HeobxoauMyto Mac-
Cy BO34yXa, TEM CaMblM Y4UTHIBAKOTCA MHEPTHLIE COCTaABNSAIOLWMUE BO3AYXA.
MoacTaBnsAs YACTIOBLIE 3HAYEHUS], NONYyYaeEM

A/Fst:[wBET s ALE_ | BoAm  YEPS )-1382 (A25)

12,011 4,03176 32,06 31,9988

A.2.4 Pacyet ko3p(puumeHTa NonpPaBkn Ha BNAXHOCTL Kk,

A.2.4.1 CTexmomeTpuyeckoe cropaHue

KoadhduLmeHT nonpaBkn Ha BMaXHOCTb UCNONb3YETCA ANA NepecyeTa KOHLEHTPaLWiA, UaMepEeHHbIX B CyXOM COCTO-
AHUKM, Ha CTaH[apTHYIO BNaXHOCTb. K, BbIpaXaeT Takke COOTHOWeHUe Mexy obbemammn oTpaboTaBLUMX Fa3o0B B CYXOM
1 BNa>XHOM COCTOSIHUU
_SgasW _ Qued _ 4 HO

1- . A.26
Cgasd  Qvew Qvew ( )

kWr

MHaekc «gas» o3HavaeT OTAeNbHLIA KOMMOHEHT ra3oBoi cmecu (Hanpumep, CO). 3peck dvh,0 CNEAYET noHnmars
Kak cogepxaHue B oTpaboTaBLUMX rasax Bofbl, KOTOpas KOHAEHCUPYETCS B oxra)atoLieil BaHHe CI/ICTeMbI rasoBoro aHa-
nu1sa u TeM caMbIM yaansetca us otpaboTaBLUKX ra3oB 0 NPOU3BOACTBA 3aMepOB. 9vh,0 PacCUMTLIBAETCA Kak cymmap-
HO€e KONMUYECTBO BOAbI, CoAepKalleicsi B BO3gyxe Ha Bnycke, U Bofbl, obpasytoLeiicst npu CropaHuu, U3 KOTOpOW BblMUTa-
€TcA ocTanbHas Bofa, KoTopas elle OCTaeTcs nocne omamnammeu BaHHbI.

Imad “Ha mH,0
9yH,0cac 803, W (MS/ ‘4); (A.27)

EuE Vo (31, (A.28)

9vH,0,06paz.npu.croparmm = 100-2- Ay
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9 P, 3/.\.
G\H,0,nocne Boaayxooxn. = 1 r;gda é (M / "l). (A.29)

rae p, — napunansHoe AaBneHne BoAbl Nocne oxnaxaalowen BaHHbI;
P/py, — MonAapHoe copepxaHne BOAAHOTO napa (06bemHas Aons BOASHOrO napa rocrie oXNaguTensy); NNoTHOCTbL
CYXOro Bo3flyxa paBHa 1,293 kr/m3.

Qvew =AQvaw +9mr ’ffW; (A.30)

Imad “Ha VimH,0 L WALF Gmr VinHO  Gmad - Pr
1000- My 0 1002-Ay 1293 p,

Ky =1- (A.31)

Imad *Ha - VinH,0
mad _"a “mH.0 | 9mad +Qmf - fy
1000- Mo 1293

Pasgenue umcnutens u sHameHatenb Ha 1000/q,,,4 ¥ NOACTABNASN U3BECTHBIE 3HAYEHUS MOMNSPHBIX o6bemMoB, Mo-
NEKYNAPHBIX U aTOMHBIX Mace, nony4aemM opmyny

12442 - H, + 111187 -wy r - _773.4. P
9mad Pp

773,4 41,2442 H, + I £, 1000

mad

Ky =1- (A.32)

MpuMedaHunsa
1 B ISO 8178-1:1996 koachpuLNEHT NonpaBkn Ha BNAXHOCTL K, PaccUUTLIBaNCA ¢ NOMOLLbIO NMPOMEXYTOYHOTO
KoadhcpuLmeHTa fy,, 3aBUCALLErO OT BUAA TOMNMBa, no copmyrne A.33.
11119 - wp p

fm = _ Amr Pr
773,4 + It 1000 " "Wr‘(1‘fﬂv'qmad “kwa+p (A.33)

Amad

2 OT KOHLENUMM 1Crosb30BaHusA fy, ObINO pelleHo 0TKasaTbes, NOCKOILKY fa, 3aBMCUT He TONBKO OT Buaa Tonnuea,
HO U OT A, K TOMY e pacyeT rno copmynam (A.31) unu (A.32) naet bonee ToYHblE pe3ynbTaThl.

A.2.4.2 HenonHoe cropaHue

CogepxaHue Boabl B OTpaboTaBLUMX rasax U KO3(UUMEHT NONPaBKK Ha BNAXHOCTb K, MOryT ObiTb paccunTaHbl
Mo M3BECTHOMY cocTaBy oTpaboTaBLUKX ra3oB crefyroWwmM o6pasom.

KoHueHTpauus Boabl (B %) MOXeT ObiTb HanpsAMyto BeiBeAeHa U3 koHueHTpauuih CO, n CO, npuHuman Bo BHUMa-
HWe cooTHoweHune H/C, paBHoe o (npegnonaras = 1), U TOT pakT, 4To ofHa MoneKyna Bofbl COAEPXUT ABa aToma BOAO-
poga. Kpome Toro, npu onpeaeneHnn KOHUEHTpaLun Bogopoaa B oTpaboTasLumnx rasax Heo6xo4MMO BblYECTb BOAOPOA,
CoAepxalluiica B TONNMUBE, NOCKONbKY OH B 06pasoBaHUM BOALl y4acTUsA He NpuHUMaeT. CnegyeT y4decTb BOAy, coaepxa-
LLIytoCcsi BO BMYCKHOM BO3LYXe, U BOAY, OCTaloLLytoCcs NOCne oOxXNaguTens rasos.

Ccod
CH,0,cropatned = 0v5‘a‘(CCOZd + 104 J_Csz‘ (A.34)
q 4
Ky =—ved = ved , (A.35)
Qvew  Qved + 9vH,0 cropanmed T IvH,0,a ~ dvH,0 nocne oxnagurens
rae KoHueHTpaun HyO, Hy 1 CO, BhipaxeHbl B NpoueHTax, a KoHueHTpauma CO — B ppm.
1
K = ;
1+ quQO,cropaHMe,d + quZO,ad _ quZO, nocrieoxragurens (A36)
qved qved qved
1 :
kwr =— g c '
1+ H,Ocropanmed | “H,0,ad  “H,0,nocne oxmagurens (A.37)
100 100 100
K 1
Wr2 = s
Ccod pr (A.38)
1+a-0,005-| ¢ + -0,01-cy 4y +thkyy ———
a [ CO,d 10000) H,d tKw, Py

rae Ky, — CoOAepXaxune Briaru Bo ByCKHOM BO3flyXe, KOTOPOe paccunThIBaeTcs No cneaytollei dpopmyne
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(o 1608-H,
W2~ 1000+ (1,608-H,)’

(A.39)

rae H, — BNaxHOCTL BO3AyXa Ha BnycKe [I BOAbI Ha Kr cyxoro Boagyxal.
KoHueHTpauma Boaopoaa onpefenserTca us ycrosusi paBHOBECUs BoAbl U ra3a no dopMysie, OCHOBaHHoOI Ha Ao-
kymeHTe SAE J 1088

C C
0,5-0- COd_( COd +CCOZd)

2 2
Crg = C1£Od 10 (A.40)
+3-C
10% CO,d
nnu
0,5-a-Cgp|% vol.|-|Ceop % vol.|+ Ceo, | % vol.
Gy L% vol| [% vol.]-(Cco % vol.]+ Cco, [% vol ] Adl)

Ceo[% vol]+3-Ceq, [% vol |

3TOT MeTof pacyeTa K, ABNSAETCA NpeanoduTUTeNbHbIM ANs GoraTeix cMecei (C BEICOKMM copiepxaHuem CO), a
TaKke AnA MsmepeHns BbIGpocoB 6e3 NpaAMoro nsMepeHusa pacxofa Bosayxa, NOCKONbLKy pacyeT K, no copmyne (A.32)
npegnoniaraeT CTEXMOMETPUYECKOE CropaHue, U Npu 3TOM HEOBX0AUMO UMETL AaHHBIE MO G y-

A.2.5 PacyeT nyIOTHOCTH CYXMX M BIIAQXHLIX OTPaboTaBWwmnx rasos ¢ noMoubio f, u fiy

MnoTHocTb OTpaboTaBLUMX ra3oB pacCYATHIBAETCA Kak YacTHOe OT AeneHUs macchl oTpaboTaBLUMX rasoB Ha WX
obbemMm:

Amew 9maw + 9mr 3.
Pew = = KI’/M ; (A.42)
€ Qvew Qvaw + ff\/V “Amf ( )
H. .
Gmoq + —2mad 4 g
pow = 1000 : a3
° Qmad  9mad -H, 'VmHZO +hy -q (A43)
12937 1000-Myo
1000 + H, +1ooo-qqif
Pow = e (A.44)
773,4 +1,2434 . H, +1000 - fy, -1
Amad
Pac4yeT nnoTHoCTU CyXux 0Tpa6OTaBLLII/IX as3oB:
M
WaLr  "'rHO
Qmad + Imr '[1 - ]
oy = Imed _ 100 2 Ay (KF/M3)' (A.45)
(=] - - 3
Qved Qvad +ffd T mr
Qs +G [1 War Mo J
mad mf | ' ‘4. A
Ped = 100 2+A ) dmag *+ 9mr -(1-Warr -0,08936) (A.46)
eq — - .
Amad 9mad
O 4 fey + g -
1293 fd - Amf 1293 '@ Amrf

A.3 PacyeT maccoBoro pacxoga otpaboraBmx ra3oB N0 UX COCTaBy (YrnepoaHbIA U KUcnopon-
HbIK 6anaHc gna Tonnue, cogepxawmnx C, H, S, N u O)

A.3.1 BBegeHue

B HacToALeM NpunoxeHUn nNpefcTaBneHsl METOALI YIIIEPOAHOro U KucrnopogHoro 6anaHca, ucnonedyemble Ans
pac4yeTa MaccoBoro pacxofa oTpaboTaBLUMX ra3oB, YTO MO3BOMAET paccyUTbiBaTb BIOPOCH 6e3 nsmepeHna pacxonos
BO3Ayxa U oTpaboTaBluKMX ra3oB. PacyeTHble POPMyrbl, NPUBOAUMEIE B MPUITOXKEHUN A, OTHOCATCA K KOHLIEHTpaLnsm
BellecTB B cyxux oTpaboTasLumx rasax, Torga kak B 1ISO 8178-1:1996 6binu npuBefieHbl COOTHOLLEHUS AN BNaXHbIX 0Tpa-
6oTaBLuKX rasos. Takoe U3MEHeHUe BbI3BAHO TeM, UTO pacyeT MacCoBOIO Pacxofa «CyXuM» METOAOM AaeT bonee TouHble
pesyneratbl, 0COBGEHHO TaM, rAe UMEET MECTO BblpaXXeHHOe HeMornHoe cropaHue (Marnble 6eH3UHOBLIE ABUraTENM).
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PacueT MaccoBoro pacxofia MOXeT 6biTb UCMONBL30BaH AN CPaBHEHUA C pesynbTataMmn NPAMbIX U3MEPEHUIt Macco-
BbIX PACXOA0B U KOHTPOIS JOCTOBEPHOCTU pe3ynbTaToB UCTIbITAHUNA.

HocTratouHo Marnoe pacxoxaeHue Mexay pacqeTHbIMU U 3KCNEPUMEHTANBbHO NOMyYeHHBIMU 3HaYEHWAMU pacxoaa
CBUAETENLCTBYET O MPaBUILHOCTK onpeaeneHus senuynH CO, unmn O, (oTCyTCTBUE yTeuek B cucteme npoboot6opa), o
NpaBULHOCTM M3MEPEHUS pacxofa Bo3ayxa (OTCYTCTBUE yTeueK B TPYOHbLIX COeANHEHNSAX MeXAY ABUraTenemM U annapa-
TYpOW U3MepeHUs pacxoda) U o NpaBUNBLHOCTU U3MEPEHUS pacxofa TonSuBa.

3HauuTenbHoe pacxoXgeHne MexXay pacHeTHbIMU U BKCTIEPUMEHTANBHO NONYYEHHBIMU 3HAYEHUAMU pacxoga Mo-
XET rOBOPUTL O CIEAYIOLMX BO3MOXHBIX OLIMGKax:

a) NsmepeHHbIil pacxof Bo3fyxa MeHbLUe, 4eM BbIYMCIIEHHbI NO MeToay yrnepogHoro GanaHca:

- yTedyka B cucteme npo6ooTbop BhINyCKa, UNK

- yTeyka B annapaType U3MepeHUs pacxoaa Bo3gyxa, Unu

- CIMLLIKOM OONbLLIOK pacxop TONNWBa (YTO ManoBeposATHO, 3a UCKIIIOYEHWEM peXxuMa XONoCToro Xoaa).

b) NsmepeHHbIl pacxop Bo3ayxa Gonblue, 4eM BbIMUCREHHBIW N0 MeToay yrnepogHoro 6anaHca:

- olwwunbka B kanMbpoBKe aHanusaTopa BINycka, Unu

- owwubka B kanmbpoBke annapaTypbl U3MEpPEHUA pacxoga Bo3ayxa, unu

- CINWLLKOM Marnblii pacxop Tonnuea.

MpuMeYaHMe - Bce TpM BOSMOXHOCTH, NepeHUCTIeHHbIE B b), MEHee BEPOSITHLI, YEM MEPEUNCTIEHHBIE B a).

Mpu pacyeTax BLIGPOCOB METOAOM YIMEPOAHOrO UNKU KNCNOpoAHOro 6anaHca Hanuuue yTedku B cucteMe npoboot-
6opa Bbinycka cnabo BAWAET Ha pesynkrart, BBUMAY TOro, YTO B JaHHOM criydae BAUSIHUE CIWLLKOM Marnoid KoHLUEeHTpaLuu
ypaBHOBELUMBAETCH BAWSHWEM CIULLIKOM GonblUNX (pacqeTHBIX) pacxoAoB oTpaboTaBLUMX ras3oB, Tak uto oba sTu addek-
Ta B3alMHO KOMMEHCUPYIOTCS.

Mpu BebMcrieHnsx no A.3.2 u A.3.3 npegnonaraeTcs, YTo U3BECTHLI pacxof TOMNMMUBA, €ro COCTaB U BENUYMHBI KOH-
LieHTpaLun KOMMOHEHTOB oTpaboTaBLuero raza. 3To OTHOCUTCS K AU3ernbHbIM TonnueaM, cogepxawmm H, C, S, Ou N B
M3BECTHBIX MPONOPLUSX.

A.3.2 PacyeT MaccoBOro pacxoga oTrpaboTaBWMX ra3oB Ha OCHOBE YIMepoaHoro 6anaHca

A.3.2.1 Obyme nonoxeHus

B sTOM pasfene paccMmatpuBaeTca MeToa yrnepofaHoro 6anaHca B [IByX BapuaHTax: pac4eT MeTofjoM nocnefosa-
TenbHbIX MPUONMXKEHUIA (MHOrOLLIAroBhIA) M pacqeT B 0AMH Luar. PacyeT B oguH war gobaBrneH B HacTosiee usganue ISO
8178, TaKk Kak nonb3oBaTbCA UM Nerye, YeM MHOroLaroBbiM METOAOM.

A.3.2.2 YrmepoaHblii banaHc: pac4eT METOAOM NocneaoBaTenbHbIX NPUGNKEHNA

Ans pacyeTa gp,qq (CM. cneaytownit pasgern) HeobxoauMo 3HaTb BENINUNHEL Poy W K, KOTOPLIE CaMn 3aBUCAT OT
Qmag W, CNeAOBaTeNBHO, OT pesynbTaTa BEYUCTIEHUS § o4 [103TOMY pacyeT METOAOM NocnefoBaTesbHbIX NPUBNMKEHN
NPOUCXOAUT B criedytolemM nopsaake. Ha ocHoBe NpeaBapuTenbHLIX 3HAYEHWi pyy U K, (Hanpumep, 1,34 kr/m3 1 1 coot-
BETCTBEHHO) PacCUUTHLIBAIOTCA 3HAYEHUS G0y MO HUM PACCUNTLIBAKOTCA 3HAYEHUA §paqg, @ YKE MO HUM — 3HAYEHUSA poy
U Ky, Ha ocHOBaHUM STUX MOYTH TOMHBIX 3HAYEHWIA Py W K, HA CREfYIOWEM Lare utTepayum rno Tem xe opmynam Bbi-
YUCTIAKTCA JOCTaTOMHO TOYHbIE 3HAYEHUA BCEX HEOOXO0AUMBIX BEMWYUH, NOITOMY B BONLLUMHCTBE CllyYaeB CrieayoLui
— TPeTUii — LLar UTepaLyn OKas3biBAETCA USMULLHWAM.

A.3.2.2.1 ®opmyrnbl Ans pacyeTa pacxofa oTpaboTaBLUMX ra3oB

[ns pacyeta pacxoga oTpaboTaBLUMX ra3oB No MeToAY ymepofgHoro GanaHca UCnonb3ykoTes cneaytome opmynb:

4
Qmf "WBET " Ped 10

Amed = ;
Ac (ccod _CC02,a)'104 _Ccod | 1 +(CHCw +£C£],i (A.47)
" Vinco, Vmco | 1_Pr \Vmrc A ) kwr
Py
w M
9mad = 9med — 9ms '[1 _% : % =qmed —9Amf '(1 ~WALF -0, 08936); (A.48)
Tl
Imew = 9mad '(1 + i) =Amr- (A.49)
1000

MopactaHoBKa B hopmMyny (A.47) YUCREHHBIX 3HaYeHUid gaeT opMyIny ANs cryyYas HEeNOMNHOro cropaHust
9mf "WBET * Ped -832,57

9med =

44614 _CcOd ) 1 +( Crow , Cow ) 1 (A.50)

-C, 5.
[(ch COz,a) 22 414 22,414 12,011

1_& kWr

Py
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[ns cny4as nonHoro cropaHns

o g Pea 18663 »
med = UYm . )
(CCOZd - CCOZ,a) A5

O6beguHasa dopmynel (A.50), (A.48) n (A.49) n fonyckaa HekoTopble ynpoLleHns [NpeHebperas, B YaCTHOCTH, He-
cropeBLUeit caxell U Npeanonaras, 4To TemnepaTypa B oxflaguTene NocTosHHa u paeHa 4 °C, T. e. 1/(1 - p, /p, = 1,008,
noslydaeM yrnpoLleHHyto hopMyny Ans pacyeTa MaccoBOro pacxofa BnaXHbIX oTpaboTasLUUX ra3os

Imew =9mf * BEL ed CHO +WaLF - 0:08936 -1 '[1 + 108()) +1%. (A.52)
Cood ) w
(co0,0 ~Cco,a) 0540+ — 1 #—0,540

Ana Hanbornee TUNWYHOTO CryYas CKWUraHUa AW3eNbHOro TONMBA CO CNEAYIOLUMMU XapaKTepUCTUKaMn: Wget =
86,2 % (no Macce) U py = 1,329 (KoahPULMEHT n3bbiTka BO3ayxa paBeH 2), MOXKHO MPUMEHUTL YNPOLLEHHYH chopmyny

1 H
Umew = mf - - +WyF -0,08936 -1 .(1+ 1080) +1t.(A.53)
Ccoa .
(¢co,d —co,a)0.00471+ — o500 0.00471

A.3.2.2.2 BbiBog copMyn
KonunuecTso yrnepoaa (r/4), nonagatoLLero B ABUratens ¢ TONMUBOM, PaBHO

Imr -WgeT *10. (A.54)

Konuyectso yrnepopa (r/4), nonagaroLlero B ABuratens ¢ BCacbiBaeMbIM BO3yXOM, paBHO dmcoya [cM. dopmyny
(A.57)]. KormuecTso yrnepoga (r/4), yxoaALwWero us gBuraTens, paBHo

ArC

A
mco, - +dmco - Y] € AmHC - TAmec- (A.55)

rco rHC

rlpVIBOIJ.VIMble B cnefyrownx qaopmynax Konn4ecTBa OTAENbHLIX KOMMOHEHTOB ra3oBoi cMecH BblpaXKeHbl B 14

rC
M.co

2

q _ Mo, 10 ceog
meo: Vimco, *Ped 1_Pr.

Pp
B copmyne (A.56) macca BeiGpocos CO, paccuuTbiBaeTesi No nx 06beMHON Jofie NYTeM YMHOXEHUS Ha COOTHO-

LeH1e nnoTHocTel rasos (CO,/cyxue oTpaboTaBLLne rasbl). MNOTHOCTL rasa NPUBOANTCS B BUAE OTHOLLEHNS MONEKYNAp-
HOro Beca K MornekynsapHomy obbemy. KonuyecTtsa Apyrinx KOMNOHEHTOB MOACHUTLIBAOTCSH @HAMOrM4Ho No dhopMynam:

“med- (A.56)

Mrco, 10 Cco,a

dmco,a = Vo, Ped 1_Pr “Amed> (A57)
Pp
o = Mco Leod 4 .
m Vinco * Peg 1000 1 Pr mea> (A.58)
Py
M c
rHC _VYHCw Amed (A 50)

q =
MHC TV G Peg 1000 Ky,

_ 1 . CCW )
me = peg 1000 k,, Gmed-

(A.60)
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W3 ycriosusa yrmepoaHoro GanaHca (Macca BXOAALLEro yrnepoa paBHa Macce BeIXOASALLEro yrneposaa) cregyeT

4
qu.WBET_,]O:qmed'ArC_ (CCOZd_CCOZ'a)'w . Ccod +_CHew | Cew
Peg 1000 | [1_p,) v [1_;9,) Vinrc “kur - Arc *Kur
mcCo, * o mCO * T

Pp

(AB1)

MNoacTaenss B popmyny (A.61) BENUUNHY q,,.4, PACCHUTAHHYIO U3 YCIIOBUS yriiepoaHoro 6anaHca, nony4aem

4
Omf *WBET * Ped 10

Amed = 4
(ccod —Cco,a)10 , Ccod
Vv, Vv, c
Ac- mCO, mCO + HCw Cew (A.62)
1_p_f kwr 'VmHC kwr 'ArC
Py

A.3.2.3 YrnepoaHbiit 6anaHc: ofHoWaroBbli pacyeT

MpoueAypa MHOrOWAroBoro pacyeta NpeAcTaBnSeTCA WU3INULLHE CIOXHON, NOSTOMY €e MOXHO HeCKONbKO ynpo-
CTUTb, 06beANHNB ABa ONUCAHHLIX BhiLE LWara B 0AWH. [inNs BCeX MCMbITAHHLIX BUAOB TONMUBA pasHWLa B pesynsraTax
MHOrOLLAroBoro ¥ Of4HOLWAroBoro pacueToB He Npesbiwana + 0,2 %.

A.3.2.3.1 MNpumeHaeMble popMynbl

[ns ofHOLWAaroBoro pacyeta MaccoBoro pacxofa BnaxHbiX oTpaboTaBLUMX ra3oB ucnonb3yetcsa popmyna

[ WpeT WpgeT - 14 ]
{“‘fﬂwﬂ,: .0,08936 —1]-1 2193 +fy ;
[+ ’ a
= . w -0,08936 —-1|-[ 1+ +1¢, (A.63
Imew = dmf 3 T WaLF ( 1000J o9
rae fo =(Cco,d ~Coo,a): 0,5441 . Scod_, CHow (A.64)

18,522 17355
MOXHO TaKkxe MCronb3oBaTh POpMYIy, KOTopasi BLIMMSALUT eLle npoLle
w W 1,4 H
Amew = Gmf - BET "7BET 1+ =2 |+1]. (A.65)
(1,0828 “WpgeT +ffd 'fC)‘fC 1000

MpuMmedaHue - dopmyna (A.65) npeacTaBnseT coboit ynpoLleHHbI BapuaHT dopmynsl A.63, npu sTOM no-
Tepu B TOYHOCTY M3-3a YMNPOLLEHUS OKa3blBatOTCA HE3HAYUTENbHLIMMU.

A.3.2.3.2 BbiBog chopmMyn
a) Popmyna (A.66) cryuT Ans pacdeta KOSPDULMEHTA G paa/ Gy NOBTOPAA chopmyry (A.50)

Imf "WBET * Ped -832,57

Amed =

¢ C c 1 A.66
((Ccoz ~Cco,a) 4461+ COd j 1 _,( Hew . Cow j (A.66)
1

22414) . p, \22414 12,011) k,,
Po

Ecnu noacTaeuTe 3Ha4eHmns p, = 1013 mGap u p, = 7,5 mBap (npu TemnepaType oxnaautens 4 °C), unu 1/(1 - p, Ipy,)
= 1,008, a Tawke k,, = 0,93 u c.,, = 0, popmyna npuoGpeTaeT ewe Goree NpocToil BUA

k wr

Qmf "WBET * Ped _ 9mr “WBET " Ped
Ccod , CHcw fe
18522 17355

Amed = (A.67)

(cco,d —Cco,a)-0,5441+
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Ccod | CHow

f. = - -0,5441 — A.68
e o =(Ccoq ~Cco,a) * 18522 17355 (A-68)

w M0
Amad = 9med ~9mr '[1 - 1':\)LOF —J = Amed ~Imf '(1 ~WaLF '0’08936)' (A.69)

2 ArH
Imad _ WEET 'Ped . (08936 -w ,, r —1. (A.70)

Amr c

b) Pac4eT nNnoTHOCTK Cyxux oTpabOoTaBLLNX Fa30B Py MO COOTHOLUEHUIO G pa o/ 13 (A.70)
HebonbLwoe npeobpasoBaHue hopmynsl (A.46)
M,
w H,0
Umad +Amf (1 o A J Gmad 1 1_0,08936 - w n
= ) _ Gt AT
Ped = Umad = Imod (A.71)
ma foo - ma +f
1293 ' fd " Imf 1293.q,,  H

¢ BBogom (A.70) naet

w " Ped, ~-0,08936-w
—— —=F 10,08 WaLF 1-0, )
BET P 936 Wy 1+ ALF
fe

Pod = - . ] (A.72)
BET " Fed,p
————" +0,08936-w —1|-——+F
[ f, ALF ] 1293 fd
U OKOHYaTENLHO
WBET *Ped,p
fC
Ped = : (A.73)
WBET " Ped,p 1
—BET _TedP 1 0,08936-wy, - 1)- +fy
{ A 1,293

30eCb poq , — NPEABAPUTENBHOE 3HAYEHWUE NNOTHOCTU CYXUX oTpaboTaBLUKNX ra3oB (PeKOMeHAOBAHHOe 3HaYEHUe:
Ped,p = 1,34), KOTOPOE 3/1€Cb YTOYHAETCA 1O OKOHUATENBHOTO 3HAYEHUA Py, NCMOMNBIYEMOTO Ha CeAyHoLLEeM Lare.

¢) Mcnonb3oBaHne py B pacyeTe MaccoBoro pacxoga oTpaboTasLumMX rasos

M3 cbopmyn (A.48) n (A.49) nonyqaem

H
J‘f‘qu = [qmed —qu (1—WALF 0,08936)](14‘ a

1000]+qu, (A.74)

Amew = 9mad '(1 + ﬁ
W nogcraesnan

_ 9mr "WBET ~ Ped

9med = f ’ (A~75)
c
NpUXoZMM K BUAY
w, - H,
Imew =G K%”ed ~(1-war -0,08936)] A [1 + 1080J + 1}. (A.76)
c

lNozcTaHoBKa B 3Ty POPMYIY 3HaUYEHUS py U3 (A.73) AaeT B OKOHYaTENLHOM Buae hopMynel, npusefeHHbe BA.3.2.3.1.
A.3.3 KucnopogHblit 6anaHc: pacyet MeToAOM nocriefoBaTesibHbIX NPUONKeHUIA

A.3.3.1 ObLme nonoxeHus

MeTog kucnopogHoro 6anaHca gaet HeCKonMbKo GONbLUYHO MOrPELUHOCTb MO CPABHEHUIO C TEOPETUYECKUM pacHETOM
MaccoBOro pacxoga oTpaboTaBLUUX ra3oB (8o 1 %, Toraa kak norpeluHocTe MeToAa yrnepogHoro 6anaHca meHee 0,2 %).
MoaTomy MeToa yrnepogHoro 6anaHca siBnseTcs npeanodTUTensHbIM. OfHaKo METOA KUCIOpOoAHOro GanaHca MOXeT Uc-
Nosib30BaTbCA KaKk cnocob JoMnoNMHUTENBHOR NPOBEPKA Pe3ynsTraToB, NOMYYEHHbIX 4PYruMU MeETogamMu.

A.3.3.2 MNMpuMeHeHne dpopmyn

[na pacyeTa pacxofa oTpaboTaBLUKX ra3oB N0 METOAY KucropogHoro 6anaHca 4onycTUMO UCNonb3oBaTh opMyny

M

{1—%-#)%,( 10+10-f2-10-Wgpg
*ArH

Gmed =9 mr" d - , (AT7)

Wey 10 ————
ox 1000 pgy
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KOoTOpas nocre nogcraHOBKU an06peTaeT =171
(1 - 0,08936 ‘WALF ) Wox + f2 —Wgeps

Wox —
10000 - pey
Gmew =Gmad *| 1+ Ha 3, (A.79)
mew — Ymad 1000 Amf- -

BenuunHel f1 1 2 B dhopmynax (A.77) n (A.78) onpepensiotca cnegytowum obpasom:

M. -c
f1=(10000~ o, [fcod Ao ~cCOd]-

+
Vmo, Vmco 1_Pr
Py
(A.80)
Ao o L 2A0 340 2:Ao
“CNOY “CNOw ~ ;" CHCw ~ “Cc
.\ Vinvo " Vinno, ' Voe YA Y
kWr
"
A 2-A 2-A
f2=WALF'2.Ir40rH+WBET' A'O+WGAM' A,Sro' (A.81)

|_|pI/I MNONTHOM CropaHuu Tonfuea cbopmyna BbIMAAUT YNPOLWEHHO

M
fcomplete = {1 0000 " “Cod }/[1 _P,]_ (A.82)
Vm02 : Pp

MogcTaBnsas KOHKPETHLIE 3HaYeHUs!
14276 “Co,d —0,7138-¢ccoq  0,7138-cppy, +1,4276 “CnOw -21414 - cye,, —2,6641-Ccy,
f1= B + P © (A83)
Py
YNpoLUeHHBIA BUS opMynkl NpY NONHOM CropaHum Tonnuea

1-

14276,
flo— 04

P (A.84)
Pp
f2= WaLF 7,9367 +WgeT 2,6641 +Weam 0,9979 (A85)

A.3.3.3 BeiBog dpopmyn
KonunuecTBo kucnopoga (r/4), nonagarowero B ABuratesb C BO3AYXOM U TONNUBOM, PaBHO

Gmad “Wox - 10+ Qs -Weps - 10. (A.86)

Cymmupys obLiee KonudyecTsa Kucropofa (CBo604HOro N XUMUYECKU CBA3AHHOMO), NONaAaloLLero B ABUratens u3
BCEX WCTOMHWKOB, NomyyaemM (popMyny Ans pacyeTa Koiu4ecTsa KUCNOpoAa (r/4), yxoaswero U3 gsuratens

2-A A A 2x A
dmo, T 9mco, M 0 +Amco 'M—'O+QmNo : M'O +9mno, - o +dmso, - ) 0 +9mH,0
rCO SO,

, rco INO NO,

(A.87)
Mo

anIBO[J,VIMbIe B cnegyowux popmynax KonmydecTea oTaenbHbIX KOMNOHEHTOB rasoBoil cMecu BblpaXXeHbl B ri.

2

/‘/1,02 -10 COZd

dmo, = “Amed-
0, VmOZ “Ped 1_Pr med (A.88)
Py
o = Mco Leod .
" Vinco - Peq -1000 4P T (A.89)
Pp
MrNO Cnow
dmno = ‘ “Gmed- (A.90)
" Vo * Ped - 1000 Ky, me
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Mino CNow
dmNo, = ) ———"Gmed- (A.91)
4 VmNOZ “Ped -1000 Ky me
Mico M.co Mico Mco
dmco, = ~Qmf WgeT - 10— dmeco ~=AdmHC ~—0me - (A.92)
Ac T2 Mo Muyc 7 Ac
q _Muo s War e 10-q Mo A.03)
mH,0 2-Ay mf "WALF mHC Mo : .
M;so
Imso, = ASZ “Umr -Weam +10. (A.94)
n
B My CHow
Amho = VmHC * Ped -1000 kwr med- (A85)
1 CC
Ime — - Qmed- (A.96)

Peg -1000 Ky,
3 ycrioBus KMCTIOPOAHOro GanaHca (Macca KUCNopoaa Ha Brycke paBHa Macce KUCMopo/a Ha BeINycke) crieayeT

Qmed .

‘W, 10+ -w 10 =
9mad ox Amf EPS 1000'Ped

M,o, -Cco,q 10000 A, .cq Ao-C 2:Ao-Cvow 3-Ag-C 2-Ag-C
_ od Ao Cnow . _3-Ao-Cucw _2-Ao-Cow

Vino, Vinco . Vinno Vmno, VimHe Ac .
a o (A.97)
Pp
Ao 2-Ao 2-Ao
+10“7mf'[WALF'2_AH+WBET' Ac +WeaM As )
T £

Onpegaenue cregyroLne dakTopel

Mro, G0 10000 Ab-cooy Ao -Cnow , 2 A0 ONOow 3-Ao-Chow  2-Ao-C

Vv, v Vv, Vv, V A
= mO, mCO + mNO mNO, mHC rC . (A98)
1- Pr Kur
Pp
A 2-A 2-A
f2=|w 10w . 0 L, w, . o .
( ALF 5 T WBET T tWeam T4 (A.99)

1 ncronb3ysi hopmyry (A.48), MoXHO npusecTn chopmyny (A.97) k cnepytowemy suay

M

[1_V:%LOF _%].wox.mmo-fz-m-wgps
“rH

Qmed = 9mf f1 ’ (4100

Woyx 10— ——
X 1000 pgy

KOTOpbIil akBMBaneHTeH chopmMyne (A.77), NpuBeAeHHOR B Havane.
A.4 BbiBoa BbipaxeHus ans ko3dpuumeHTa, 3aBucALLEro oT BUAa TONNuBea K;

Hwuxecnegytolwme hopmyrbl SBRSOTCA OCHOBHLIMU MU UCNONBL30BaHUWN METOAA KucrnopofgHoro 6anaHca npuMeHu-
TeNbHO K CUCTEME YaCTUHHOMOTOYHOro U3MepeHus Yactuy (cm. 15.2.3)

_ K - Gt
q=
Amew ° (CCOZd - CCOz,a)

(A.101)
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Kr - Qmt

Amedr = ’
Cco,d ~Cco,a

(A102)

A€ Gmeqr ONPEAENaeTCs Kak MaccoBblil pacxo pasbaBneHHbIX 0TpaboTaBLLMX ra30B B 3KBUBANEHTHOM MOTHOMOTOYHOM
CMecUTeNIbHOM TyHHene (T. €. C TOM Xe cTeneHbto pazbaBneHuns).

YrmepopHblii 6anaHc npeanonaraeT, YTO KONMYECTBO yrnepoaa, NocTynarLero B gsuraterb ¢ TONMUBOM, paccyu-
TaHHoe no chopmyne

U WeeT - 10 (1), (A.103)
paBHO KOMUYECTBY YyrMeposa, HaxopsLerocs B pasbasneHHbIx oTpaBoTaBLIMX rasax, PaccHUTaHHOMY NO KOHLEHTpaLum

CO, B pasbaeneHHbIx oTpaboTaBLUKX rasax (MUHYC KoHueHTpauus CO, B pasbasnstoLiemM Bosfyxe) no cnepyoLei dop-
Myne

Agc 10

A.104)
VmCOZ (

Pew,d
M3 ycnosua GanaHca (Bxog = BbIXod) ¢ y4eToM BbipaxeHns A.102, nonydyaem dopmMyny Ans onpeaeneHns K
_ WBeT Vinco, * Pew,d
f Ac
MRoTHOCTL pasbaBneHHbIX OTPaboTaBLUUX ra30B pg,, q MOXKHO paccyuTaTh Mo NMOTHOCTM pasGaBnALLEro Bosayxa
(1,293 Kkr/M3) ¢ y4eTOM €ero BNaxHOCTH

, (A.105)

M
Powt =1293 ko + ,0

mH,0

(1= kKye), (A.106)

rae koadhpULUNEHT K, onpegenserca us 14.3.
[ns cyxoro pastaensitoLlero Bo3gyxa BbICOKOW cTeneHn pasbasneHns (pew_d = 1,293 Kkr/m3), VmCo2 =22414 n A
= 12,011 nony4yaem npocTyto popmyny
kf =WpgeT -2,4129. (A.107)

O6Lasn cxeMa NpuMeHeHUs faHHbIX (OpMYIT B pasfUYHbIX BapuaHTax pac4eToB BpefHbIX BbIGPOCOB npuBeAeHa
Ha pucyHke A.1.

PucyHok A.1 — Bosgyx — Tonnueo — oTpaboTasLune rasbl

y .| Konuyecmeo Konuvecmeo
accosbiu KOMIOHEeHma KOMIIOHeHma ~
pacxod wa 100 Kz wa 100 k2 O6vemHbI pacxod
e03dyxa npu |  enaxHozo enaxHozo Bb’X'TO"/"Hb'X 28308
ceopaHuu G,, | go3dyxa, ke 803dyxa, M’ -
N: ‘Z?Z%j n (MVIN./MWN.Jn = 0,8n > IT ! % N: (V’W‘ viv)
0, T (MVO/MWO,)t, = 0,71, » % 0, (VIV)
(MVO/MWO,)z, = 0,71,
—CymMMapHbiil Maccoss!il pacxod monnuea,
Ke |
y| |32 Grue, % CO, (VIV)
5| Macca kucnopoda, Macca 2asoe020 O6bem 2a308020
ga Heobxodumas Onist komrioHeHma rociie KOMIIOHeHma rocne
w|g's| ceopanus 100 ke ceopanus 100 ke caopanus 100 k2
80 o monnuea, K2 monnuea, ke monnuea, M’
[+]
]
28
— H | w,.-| (AWO/2AWH)w,, = (MVH,0/2AWH)w,,..= |(MVH,02AWH)W, = [ % SO, (VIV)
— 7,936w,,, 9,936w,,, 1,1w,,, [ [ %ecomm
¢ | W | CAWO/AWC)W,..= | (MVCO/AWC)w,.= | (MVCO/2AWC)W,e= ﬂ % NO (VIV)
N 2,664w,., 3,664w,, 1,853w,,., i % NO, (VIV)
S |Wou| (ZAWO/AWS)W,= | (MVSO/AWS)W,= | (MVSO/2AWS)W,.,= % HC (VIV)
0,998w,., 1,998w,,,, 0,682w_,,
N {we!| 0 Woe (MVSO,/2AWS)w,.,=
0,682w,.,
O WE:s 'wEPS 0 o
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MpunoxeHue B
(cnpaBo4HOE)

MprMep nNporpaMmbl pacyeTa MacCOBOro pacxoia oTpaboTaBLUMX ra3oB

Mpumep nporpamMmbl pacyeTa MaccoBOro pacxoga oTpaboTasLUMX ra3oB No cocTaBy oTpaboTaBLUMX ra3oB 1 TOMNAK-
Ba B COOTBETCTBMM C NMpuioxeHnem AgaH B Tabnuuyax B.1.1-B.1.5.

OTa nporpamma MoXeT 6blTb MCNO/b30BaHa A/ pacyeToB MacCcOBOro pacxoja oTpaboTaBLUMX ra3oB Mo U3BECTHO-
My cOCTaBy TOM/MBa, BO34yxa Ha Bnycke (BkIYas BAaXHOCTb) M cOoCTaBy O0TpaboTaBLUMX ra30oB B COOTBETCTBUMU C Npu-
noxeHvem Ac NOMOLLbI0 METOA0B YrnepoaHoro 6anaHca v kucnopogHoro 6anaHca. MeTog yrnepogHoro 6anaHca gaetcs
B AIBYX BapuaHTax: o04HOLWaroBblii MeToA (HOBbIA) U MHOrowaroBblii MeTog, (CTapsblii). MNMpoBepka pacyeTHbIX METOA0B C MO-
MOLLbI0 3KCNEPUMEHTASBbHbBIX AAHHbIX, NOMYYEHHbIX NPY NOIHOM CrOpaHnuK, NokasbiBaeT, YTO NOrPeLHOCTb O4HOLIAroBOro
mMeToa yrnepogHoro 6anaHca meHee 0,1 %, AN MHOrowaroBoro Metoja oHa pasHa B cpefgHem 0,12 %, a NorpeLHocTb
MeToja KucnopogHoro 6anaHca B cpegHem coctasnset 0,5 %.

3areMHeHHble nonsa BTabnuuax B.1.2 n B.1.5 cogepxart UCXofHble faHHble, a He3aTeMHEHHbIE NOMsA - pe3ynbTatbl
pacueTos.

Tabnunuya B 1.1- OCHOBHble gaHHble ANA pacyeTa oTpaboTaBLUNX ra3oB
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Tabnuua B.1.5— lMpumep pacyeTa MaccoBOro pacxoga oTpaboTaBLUMX ra3oB

Vamepsiemblit napameTp

MonHoe 6apomeTpuyeckoe AaBneHue
OTHOCUTENbHAA BNAXHOCTb BO3AyXa Ha Bnycke
TemnepaTypa Bo3fyxa Ha Brycke
TemnepaTypa B oxnaxjalwllei BaHHe
CO cyx.

C\Iq< o X

NOX Bnax.

HC Bnax.

CO0 2 cyx.

02 cyx.

[AbIMHOCTb no bouy

MaccoBblii pacxog, Tonamsa

[aBneHne HacbILleHHbIX NapoB B BO3fyXe Ha
BMycke
BNnaxHOCTb BO3/yxa Ha Brycke

[aBneHve BOAsHbIX NApOB MOC/e BO3AYX00X-
naautens
KoHLUEeHTpaLums caxm

daktop C

Pacxop oTpaboTaBLUNX ra30B Bax.
Pacxop oTpaboTaBLUMXIa30B BNaX.
MaccoBblii pacxoj, BO3ayxa Briax.
MaccoBblii pacxof, BO3ayxa CyX.
MNoTHOCTbL OTpaboTaBLUNX Fa3oB CyX.
MnoTHOCTb 0TpaboTaBLUNX ra30B BNAX.
MonpaBka Ha BNAXHOCTb

Monpaska Ha BnaxHocTb NOx Ans gnsens
MonpaBka Ha BnaxHocTb NOx agns 6eH3.asur.
MaccoBblin pacxog CO

MaccoBblii pacxog HC

MaccoBblin pacxog NOXx

MaccoBblii pacxog C02

0O603Ha-
YeHve

Pb
pa
TAYO

“cooler
COD

NOxD
NOxwW
HC
co2d
o2d
SN

flmf

Pa
Ha

p<
Ccw

fc
mew
mew

Amaw

EL,

n3Mm.

KMa
%
°C
°C

ppT

ppT
ppT

o0oTC1

% 06.
% 06.

Kr/4

M6ao
r/kr

M6ao
Mr/m3

Kr/4
Kr/4
Kr/4
Kr/4
Kr/m3
Kr/m3
OTH.ef.
oTH.ef,
OTH.ef,
r/y
r/u
r/y
r/y

YpaBHe-

HVne

A. 14
38

A. 14

A.64
A.63
A.65
A.48
A.46
A. 44

3HayeHust

1013.0 1013.0 1 013.0 1013.0 1 013.0 1013.0 1013.0 1013.0 1013.0 1013.0

30.0 30.0
25.0 25.0
3,0 3,0
0 0
0 0
0 0
0 0
15.171 7.341
0,000 10,768
0,000 0,000

10.000 10.000

31.69 31.69
5.89 5.89
7.58 7.58
0.00 0.00

8,223 6 3,967 9
156,47 302,98
156,55 302,93
146,47 292,98
145,61 291,27
13671 1,328 7
1,292 4 1,290 5
0,874 7 0,934 4
0,974 7 0,928 5
0,856 7 0,856 7
0,00 0,00
0,00 0,00
0,00 0,00
31 538 31 568

30.0
25.0
3,0
0

0

0

0
4.851
14,192

0,000
10.000

31.69
5.89

7.58

0.00
2,614 7

449,66
449,55
439,66
437,08
1,316 5
1,289 8
0,955 2
0,914 0
0,856 7
0,00
0,00
0,00
31 648

30.0
25.0
3,0
0
0
0
0
3.627
15,874
0,000
10.000

31.69
5.89

7.58

0.00
1,949 7

596,37
596,24
586,37
582,93
1,3106
1,289 5
0,965 7
0,906 9
0,856 7
0,00
0,00
0,00
31 734

30.0
25.0
3,0
0
0
0
0
2.900
16,875
0,000
10.000

31.69
5.89

7.58

0.00
1554 4

743,10
742,96
733,10
728,81
1,307 0
1,289 3
0,972 1
0,902 7
0,856 7
0,00
0,00
0,00
31 821

30.0 30.0 30.0 30.0 30.0
25.0 25.0 25.0 25.0 25.0
3,0 3,0 3,0 3,0 3,0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
2.418 2.075 1.818 1.619 1.460
17,538 18,010 18,362 18,636 18,855
0,000 0,000 0,000 0,000 0,000

10.000 10.000 10.000 10.000 10.000

31.69 31.69 31.69 31.69 31.69
5.89 5.89 5.89 5.89 5.89
7.58 7.58 7.58 7.58 7.58
0.00 0.00 0.00 0.00 0.00

12924 11,1059 0,966 5 0,858 2 0,771 8
889,85 1036,61 1183,38 1330,15 1476,94
889,69 1036,44 1183,20 1329,96 1476,74
879,85 1026,61 1173,38 1320,15 1466,94
874,70 1020,60 1166,50 1312,42 1458,35
1,3046 1,3030 1,301 7 1,3007 1,299 9
12891 12890 12889 1,2889 1,288 8
0,976 4 09795 0,981 8 0,9836 0,9850
0,900 0 0,898 0 0,896 5 0,8954 0,894 5
0,856 7 0,856 7 0,856 7 0,856 7 0,856 7

0,00 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00 0,00

31910 31998 32087 32176 32265

€T0¢-7-8.78 OSI 100
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Mpunoxexue C
(cnpaBouHoe)

Tennoso# pacueT (NMMHUA Npo6ooTGopa)

C.1 HarpeB nuuuu npo6ooT6opa — npumep pacyera

OxnaxgeHwe nepegatodHon Tpyoku (TT) BbidbiBaeT apeKT TepModopeTUiecKoro ocaxaeHna Yactuy. Konuye-
CTBO Ocafika MOXeT BbITb paccuuTaHo no popmyne KntrenscoHa

. 7 038
Ce|_[le
GRGE o

roe c, — KOHLUeHTpaLma YacTuy Ha BbiXoge,

C; — KOHLieHTpaL1s YacTuL, Ha BXoAe;

T, — Temneparypa rasa Ha BbIXoae;

T, — Temnepatypa rasa Ha BXOAe.

MapaMeTpel, ucnonb3oBaHHble B hopMmynax (C.2) u nocrneayowux:

a — KOaPPULMEHT TEPMUYECKON akKkOMoAaLMK (NpUCnocoBneHuns),

A, — Nnowagb NOBepXHOCTU CTEHKM NUHWUK npo6ooTbopa;

Cg— CKOPOCTb (CpeaHAs) rasa B NUHMN npobooT6opa;

¢, — YAenbHas TennoemkocTh (NMpu NOCTOSAHHOM AasneHuun) (I/kr - K);

— AuameTp nuHUK npobooTbopa;

| — AnvHa nuHum npobooTbopa;

m'— MaccoBbI pacxog (Kr/c);

Nu —4uncno Hyccenbra,

p — paBneHue rasa (kr - M2/c);

Pr—vucno MNpaHaTns;

Q'- noTeps Tenna razosoro notoka (BT);

Re — yuncno PeitHonbaca;

T, — TeMnNepaTypa rasa (cpegHemaccoas),

T,, — Temneparypa CTeHku,

v — BA3KocTb (M2 - ¢1);

A — TennonpoBoAHocCTk rasa (BT/(M - K);

p — MNOTHOCTb rasa (Kr/m3);

& — TennoBoit NoTok (BT/M2) Yepes CTEHKY.

[ns pacyeTa TeNnoBoro NoToka MMHUM NpobooTbopa MOXeT BbITb Ucnonb3osaHa dopmyna C.2. Mpu sToM npegno-
naraeTcs, YTo ceyeHne NuHUKM NpobooTbopa NOCTOSHHO.

Nu = (_a/'li) =0,023-Re®8 . pr04, (€.2)
("9 'd)
raeRe=~~>"—7; (C.3)
v
v-p-C
Pr = (pr’)_ (C.4)

C nomoLLkto 3TUX hOPMYN paccHUTHIBAETCA KO3DULIMEHT TEPMUYECKOIA akkomoauum a.
Hanee, paccmaTtpuBasi MaccoBblil pacxof B NMHWM npobooTbopa kak

m=p-c,-d*-pl4 (C.5)
nony4yaem noTepro Tenna rasa Mexay BXo40oM B NTUHUK np0600T60pa U BbIXO1OM U3 Hee
Q' =m"c,-(T; -Tp) (C.6)

M3 ycnoeua 3HepreTuyeckoro 6anaHca cneayert, YTO TENMOBOMW NOTOK Yepe3 CTeHKY AOoMKeH ObiTb paBeH noTepe
3Hepruu rasa. 3To 03Havyaer

o=Q1A,. (C.7)

MCI‘IOJ'Ibayﬂ Apyroe onpegeneHue 4Yucna Hycceana, MOXXHO BbIYUCIIUTb Pa3HOCTb MeXAay TeMmnepaTtypaMmu CTEHKN N
rasa no opmyne
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__¢d
(TW _Tb)’l'

B crnegytowem npumepe npefnonaraeTcs Hanm4ue TepMohopeTUHeckoro ocaxaeHnst MeHee 5 % Yactuy n cooT-
BETCTBEHHO

Co /2 0,95;

Te /T;20,872;

Te2T;- 0,872,

Nu = (C.8)

C.2 Pacyert Tennonepenayu

PacueT ocHoBbIBaeTCS Ha NPEANONOXEHWU O MOSMHOCTBIO CPOPMUPOBAHHOM TypOyrneHTHOM TedeHun B Tpybe ¢
rmafKkuMmn cTeHKamu.

Temnepartypa oTpaboTasLumx rasos = 600 K = Ty, (cpenHeMaccoBas TemnepaTypa Ha BXOfe).

MuHnmaneHas Temnepatypa npobel Ha BLIXOAE, NMPW KOTOPO TepModopeTUIECKOE OcaxjeHne He npesbiwaeT 5 %

T, =600K - (0,872) = 523,2 K.

600+523
CpenHaa Ty = —2—=561,5 K.

Mpu ycpegHeHHbIX yenosusix (561,5 K):

p — NNOTHOCTb = 0,63 Kr/m3;

Cp = 1043 Ox/(kr - K);

A =0,0445 Bt/(™m * K);

p, = 0,68,

Cg= 52 mlc;

n=4,4"-105mc.

JononHutenbHas UHpopMaLms:

- Ouametp nuHuu npobooTbopa d = 0,01273 m;
- AnvHa nuHun npobooTbopa / = 1,524 wm;

- nnowaab CTeHKU NuHuM A, = 0,0609 M2,

- nrowasb NonepeYHoro ceveHns NuHMM npoGooTtopa A = 0,1272 - 10°3 M2.
MaccoBelii pacxog Yepes nuHuio npobooTbopa

m'=dm/dt=p-c,-Ay =0,63-52-0,0001272 = 0,004167 yr/c

R o (0a°9) _52:0,01273

. T4 10e 150445

1
Nu = (i—) =0,023-Re" .P%* =0,023(15044,5)" .(0,68)"" =43,31.
MoTepwu Tenna Yepes CTEHKY pacCHUTLIBAIOTCS CrefyoLnMm obpasoMm:

Tb — (sz 'Tb1)

2
Q' =(dm/dt)c, T = 0,004167-(1043)- (523 - 600) = ~334,65 Br.
Q' =(Q)x (A, )= -334,65 Br.

- _ Q.d _(-5495,17)-(0,12373)
YP Nu-a (43,31)-(0,0445)

=-36,29.

Ty =—36,20 + 523,2 = 486,91 K.

CnepoBarternbHO, NpU AaHHOR BeNWYUHE Y4 eNbHOro MaccoBOro pacxofa TeMneparypa CTEHOK NMMHUM npobooTbopa
JOMKHa nogepXuBaTecs Ha ypoBHe, Kak MUHUMYM, 487 K.

PekoMeHayeTca cobniogaThs cnefyroline COOTHOLLEHUA MeXAY MakcuMansHoi TemnepaTypoi oTpaboTaBLUMX ra3oB
U MUHUMaInbHOW TeMNepaTypoil CTEHOK NMUHUK NpobooTbopa.
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Tabnunya C.1 — PekomeHayemble COOTHOLLEHNA MeXAY MakcuMarnksHoi TeMnepaTypoit oTpaboTaBLUMX rasoB U MUHU-
ManbHON TeMnepaTypomn CTEHOK

MakcumarnbsHasi TemnepaTypa oTpaGoTaBLUKX ra3oB MUWHMMarbHas TeMMepaTypa CTEHOK
K °C K °C

548 275 473 200

723 450 623 350

873 600 748 475

[o Toro, kak B nuHuio npobootbopa Ha4HET NOCTynaTh ras, Temneparypa ee CTEHOK AOSDKHa CTabunnanmpoBaThes.
PekoMeHayetcs, 4Tobbl Npu Ntoboit TeMnepaType oTpaboTaBLUMX ra3oB NoTeHLWan Ans TePMOOPETUHECKOTo OCaXKa eHNs
He npeBbilwan 5 %. [ns 3Toro HyXHo, 4Tobkl TemnepaTypa Npobbl 0TpaboTaBLUMX ra3oB Ha BLIXOAE (T. . Ha BXoge B nepe-
fiaTouHyto Tpy6Ky) cocTaBnana He MeHee 87 % oT TemMnepaTypbl Ha BxoAe B Npo6ooTOOPHUK.
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MpunoxeHue D
(cnpaBoyHoe)

OnpepeneHue 3KBUBASNIEHTHOCTU CUCTEMbI

CornacHo 7.1 gonyckaeTcs Takke NPUMEHEHUE CUCTEM U aHaNU3aTopoB APYrMx TUMOB, ecnin OHW obecneunBaloT
SKBUBaNEHTHble pe3ynsraThl. JKBUBANEHTHOCTb CUCTEMBI JOMXKHa NOATBEPXKAATLCA aHaANN30M KOppenAauMn no ceMu (Kak
MUHUMYM) TOUKaM Mexay paccMaTpuBaeMON CUCTEMOW U OAHOW U3 AOMYyCKaeMblX HACTOALMUM CTaHAAPTOM 3TanoOHHbIX
CUCTEM, Ha OCHOBaHWUW UCMbITAHUA C UCMONB3OBAHUEM COOTBETCTBYIOLLErO UCMbITaTeNbHOro uukna. NpumMeHuMble Kpute-
pUW 3KBUBANEHTHOCTU — F-KpUTEPUIN U ABYCTOPOHHUI {-kpuTepuin CTbloAeHTa.

3TOT CTaTUCTUYECKUIA METOA 3aKITodaeTcsa B MPOBEpPKe UCTUHHOCTU MMNOTE3bl O TOM, YTO reHepanbHoe cpefiHekBa-
ApaTuyeckoe OTKIOHEHUe U cpefiHee 3HadYeHue BbiOpPOCOB, U3MEPEHHbIX 3TafIOHHOW CUCTEMON, He OTAUYaloTCA OT TeX
Xe nokasaTenei ykasaHHbIX BbIOpPOCOB, M3MEPEHHbLIX NPOBEPSAEeMOil cUCTEMOW. 3Ta rmnoTesa AoMmkKHa NPoBepsATLCA Ha
OCHOBE KpuTepues F 1 t Npu ypoBHe 3Ha4MMocTu 5 %. Kputuyeckne sHadeHuns kputepues F u t gnsa 7—10 nap Tovek npu-
BedeHbl B Tabnuue 6. Ecnu 3HadeHus kpuTepues F U f, paccuuTaHHble NO NPUBOAUMBIM HUXE POopMynaMm, npesbILLAT
KpuTU4yeckue, To NpoBepsieMas cUcTeMa He SABMSETCH SKBUBaNeHTHOM

PacuyeT npousBoguTca B cnegyolwiem nopsgke. HuwxkHUe nHagekcol R n C OTHOCATCS K STaroHHOW M NpoBepAeMoin
cucTemMam COOTBETCTBEHHO.

a) [NpoBeguTe He MeHee 7 UCMbITAHUWA C MOMOLLLIO NPOBEPAEMOR U 3TAaNOHHON CUCTEM, XenaTenbHoO — ofHoBpe-
MEHHO. Y1CNo NpoBeAEeHHbIX UCTbITaHUA AOMKHO ObiTb 0603Ha4YEHO COOTBETCTBEHHO N U NR.

b) PaccuutaitTe cpefHNe 3HAYEHUS Xg U Xc, @ TaKKe COOTBETCTBYHOLME 3HAYEHUA CPEAHEKBAZPATUYECKOrO OTKNO-
HEHWA S U1 S

¢) PaccuyuTaiTe 3HavyeHue F no popmyne
2

s )
F =" (66nbluee 3Ha4YeHNe CpeAHeKBaAPaTUHECKOTO OTKIIOHEHUA 1ONXHO GbiTb B YUCnUTeNe)

minor

d) PaccuuTaiiTe aHadeHue t no popmyne
|%c - Xe] [ng ng-(ne+ng-2)

\/(nc—1)-s§+(nR—1)-s§ ne +Ng

e) CpaBHUTe BblYUCHEHHbIE 3Ha4YeHUA F U t ¢ UX KPUTUYECKUMU 3HAYEHUAMMU AN COOTBETCTBYIOWEro Ynucna uc-
NbITaHWiA, B3ATEIMU U3 Tabnuubl D.1. Mpu 66nblueM 3HavyeHun Yucna npob obpaTuTech K cTaTucTudeckum Tabnuuam ans
YPOBHSA 3Ha4MMocTu 5 % (foBepuTenbHas BEpoATHOCTb 95 %).

f) OnpegenuTe Yncno creneHew ceoboabl (df) No popmynam:

ng-1.

ans F-kputepus: df = ;
ne -1

ANns F-kputepua:ans t-kputepus: df = ng + ng — 2

Tabnuya D.1-F-uit-kpuTepun ns pasnnyHelx pasMepoB BbIGOpOK

F-kpuTepuii t-kputepuin
Pa3mep BbiGopku of Foumus. df teoumuy,
7 6/6 4,284 12 2179
8 717 3,787 14 2,145
9 8/8 3,438 16 2,120
10 9/9 3,179 18 2,101

g) OnpegenuTe 3KBUBANEHTHOCTL MO CAEAYIOWUM KPUTEPUAM:

- ecnm F < Figympy, W E < typyrpy, TO NPOBEPAEMas cUCTEMa SKBUBANEHTHa 3TaroHHON COMMacHo HacToALWeMy CTaH-
AapTy,

- ecrm F 2 Fygyrpg M E 2 fypyryg . TO NPOBEpAeMasn cucTeMa HeIKBUBANEHTHa 3TarloHHOM CornacHo HacToALeMy
cTaHpapTy.
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MpunoxeHune E
(cnpaBouHoe)

MapameTpbl M NOCTOSIHHbIE, 3aBUCALLME OT BUAA TONNuBa

Tabnwuya E.1-TlocTosHHbIE, 3aBUCALLME OT BUAA TOMNMMBaA

Tonnueo SnemeHT % macc co“ggﬂgfu:%ie Mapametp SHaenme
H 13,50 1,860 0 AFg 14,5507
C 86,49 1,000 0 fow 0,750 5
[unaencHoe S 0,01 0,0000 fid -0,750 4
N 0,00 0,0000 ks 208,691
@) 0,00 0,0000 Mg 13,887 2
H 12,00 1,852 8 AFg 12,504 8
C 77,20 1,000 0 fow 0,742 8
RME S 0,00 0,0000 fig -0,591 4
N 0,00 0,0000 ks 186,275
@) 10,80 1,105 0 Mg 15,558 3
H 12,50 3,972 1 AlFg 6,427 3
C 37,50 1,000 0 fow 1,045 2
MeTaHon S 0,00 0,0000 fig -0,344 6
N 0,00 0,0000 ks 90,483 8
@) 50,00 1,001 0 M 32,029 3
H 13,10 2,993 4 AFg 8,972 2
C 52,15 1,000 0 fow 09717
BTaHon S 0,00 0,0000 fid -0,484 8
N 0,00 0,0000 ks 125,832
@) 34,75 0,500 2 Mg 23,0316
H 19,30 3,7952 AFg 13,4795
C 60,60 1,000 0 fow 1,2319
MpupogHbIi ras S 0,00 0,0000 fig -0,913 9
N 18,20 0,257 5 ks 146,221
@) 1,90 0,023 5 Mg 19,820 1
H 18,30 2,669 2 AlFg 15,642 3
C 81,70 1,000 0 fow 1,017 4
MponaH S 0,00 0,0000 fig -1,017 2
N 0,00 0,0000 ks 197,133
@) 0,00 0,0000 M 14,701 3
H 17,30 2,492 8 AFg 15,4150
C 82,70 1,000 0 fow 0,961 8
ByTaH S 0,00 0,0000 fid -0,961 6
N 0,00 0,0000 ks 199,546 8
@) 0,00 0,0000 Mg 14,523 6
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Tonnueo anemeHT % macc Co'\g:ﬂ:&:zze MapameTp Sauenne

H 12,20 1,694 4 AlFg 13,940 1

C 85,80 1,000 0 fow 0,692 3

BeH3uH S 0,00 0,0000 fia -0,664 1
N 0,00 0,000 0 K 207,026 8

o 2,00 0,017 5 M 13,998 8

H 100,00 - AlFg 34,209 8

C 0,00 - few 5,659 4

Bo'[llopo'qI S 0,00 - ftd -5,558 6

N 0,00 - ks 0,000 0

@) 0,00 - M 2,0159

Tabnunya E 2 - MNapameTpbl oTpaboTaBLUMX ra3oB, 3aBucdAmne ot EAF
[nda cyxoro Bo3ayxa Ha Brycke
Tonnueo EAF" [noTHOCTL oTpaboTaBLUNX ra3oB K M tivone p
Kr/m> Briax. Kr/m3 cyx. wr rew, fh

1,00 1,295 5 1,365 7 0,882 5 29,023 1,818 4
1,35 1,294 8 1,345 9 0,913 5 29,009 1,848 3
[M3enbHoe 2,00 1,294 3 1,328 1 0,943 2 28,996 1,877 0
3,00 1,293 8 1,316 1 0,964 3 28,987 1,897 4
4,00 1,293 6 1,310 3 0,975 1 28,982 1,907 8
5,00 1,293 5 1,306 8 0,981 6 28,979 1,914 1
1,00 1,296 8 1,369 2 0,879 3 29,053 1,601 1
1,35 1,295 9 1,348 5 0,910 9 29,032 1,631 3
RME 2,00 1,295 0 1,329 9 0,941 3 29,012 1,660 4
3,00 1,294 3 1,317 4 0,963 0 28,997 1,681 1
4,00 1,294 0 1,311 2 0,974 0 28,990 1,6916
5,00 1,293 8 1,307 5 0,980 7 28,985 1,698 0
1,00 1,234 6 1,364 0 0,775 6 27,661 1,483 9
1,35 1,247 7 1,344 6 0,827 7 27,954 1,553 9
MeTaton 2,00 1,261 0 1,327 2 0,880 7 28,252 1,625 1
3,00 12710 1,3155 0,920 4 28,475 1,678 3
4,00 1,276 2 1,309 8 0,941 2 28,592 1,706 3
5,00 1,279 4 1,306 4 0,954 0 28,664 1,723 5
1,00 1,260 6 1,363 7 0,822 9 28,243 1,651 0
1,35 1,268 2 1,344 3 0,866 4 28,413 1,705 3
STamon 2,00 1,2757 1,327 1 0,909 4 28,581 1,759 0
3,00 1,281 2 1,315 4 0,940 8 28,704 1,798 2
4,00 1,284 1 1,309 7 0,957 0 28,768 1,818 5
5,00 1,285 8 1,306 3 0,966 9 28,806 1,830 9
1,00 1,242 1 1,341 0 0,823 1 27,829 2,479 9
1,35 1,254 3 1,327 7 0,867 1 28,100 2,549 8
MpvponHsIA ras 2,00 1,266 1 1,315 9 0,910 4 28,366 2618 2
3,00 1,274 8 1,308 0 0,9417 28,559 2,667 9
4,00 1,279 2 1,304 2 0,957 8 28,658 2,693 4
5,00 1,281 9 1,301 9 0,967 6 28,718 2,708 9
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OkoHYyaHue mabnuuypl E.2

[na cyxoro Bosayxa Ha Bnycke
Tonnueo EAF" [oTHOCTL oTpaboTaBLUMX ra3oB K M tivons £
Kr/m> Briax. Kr/M3 cyx. wr rew, fn
1,00 1,268 9 1,354 4 0,852 2 28,429 2,425 3
1,35 1,274 8 1,337 4 0,890 2 28,560 2,475 1
Mponas 2,00 1,280 5 1,322 3 0,927 0 28,687 2,523 2
3,00 1,284 5 1,312 3 0,953 2 28,778 2,557 6
4,00 1,286 6 1,307 4 0,966 6 28,824 2,575 1
5,00 1,287 9 1,304 4 0,974 8 28,852 2,585 8
1,00 1,274 1 1,356 6 0,858 1 28,545 2,300 0
1,35 1,278 7 0,339 1 0,894 8 28,648 2,345 4
ByTaH 2,00 1,283 2 1,323 5 0,930 1 28,748 2,389 2
3,00 1,286 4 1,313 0 0,955 4 28,819 2,420 5
4,00 1,288 0 1,307 9 0,968 3 28,855 2,436 5
5,00 1,289 0 1,304 9 0,976 1 28,877 2,446 1
1,00 1,302 1 1,369 0 0,889 3 29173 1,647 1
1,35 1,299 9 1,348 3 09187 29,122 1,673 3
EeHauH 2,00 1,297 7 1,329 8 0,946 8 29,073 1,698 3
3,00 1,296 2 1,317 3 0,966 8 29,038 1,716 1
4,00 1,295 4 1,311 1 0,976 9 29,021 1,725 2
5,00 1,294 9 1,307 4 0,983 0 29,010 1,730 6
1,00 1,099 7 1,257 1 0,659 3 24,639 11,872 8
1,35 1,143 1 1,268 2 0,737 6 25,610 12,4325
2,00 1,187 2 1,277 2 0,817 1 26,598 13,001 6
Bopgopog
3,00 1,220 1 1,282 8 0,876 6 27,336 13,427 1
4,00 1,237 4 1,285 5 0,907 8 27,723 13,650 5
5,00 1,248 1 1,287 1 0,927 0 27,962 13,788 2

" KoathpnLmeHT n3bbiTka Bo3ayXa.

Tabnuuya E 3 - BnusHue BNaxHOCTV BO3fyxa Ha Brycke Ha NapameTphbl oTpaboTaBLUKX ra3os

Bug Tonnuea | EAF | MapameTp oTpabo- | E4. ns- BnaxHocTb Bo3ayxa Ha Bnycke, H, r/kr cyxoro Bosgyxa
TaBLUMX ra3oB Mep. 0,0 2,0 4,0 6,0 8,0 10,0 10,7 12,0
MnoTH. Bax. O |kr/m® (1,294 4 (12929 (1,2914 (1,2899 (1,288 4 (1,286 91,286 4 | 1,285 4
2,0 |Kyr 0,943 40,9404 10,937 50,9346 0,931 80,928 9 (0,927 90,926 1
Miow r/Monb | 28,999 |28,854 (28,708 |28,564 (28,421 |28,278 |28,228 (28,137
AnsensHoe MnoTH. Brax. OF |k/M3 | 1,293 7 [1,292 2 [1,290 6 | 1,289,1 | 1,287 6 | 1,286 11,2856 | 1,284 6
40 |Kyr 0,9790)0,9759 (10,9729 0,969 8 | 0,966 8 | 0,963 8 (0,962 7 | 0,960 8
Miow r/Monb | 28,983 |28,835 (28,688 |28,542 (28,396 |28,251 |28,200 (28,108
MnoTtH.Bnax.O  |kr/mM3 | 1,2950 (1,2934(1,2919(1,2904 (1,2890(1,2875(1,2870(1,2860
2,0 |Kyr 0,941 30,9384 10,9355(0,9326 0,929 8 | 0,926 9 (0,925 9| 0,924 1
Miow r/Monb | 29,012 28,866 (28,722 |28,578 (28,436 |28,294 |28,244 (28,153
RME MnoTH.enax. OF |kr/m® [1,2940(1,2925(1,2909(1,2894 (1,287 91,2864 [1,2859 (1,284 9
40 |Kyr 0,977910,9748 10,9717 0,968 7 |0,965 7 | 0,962 7 [ 0,961 6 | 0,959 7
Miow r/Monb | 28,990 |28,842 (28,695 |28,549 (28,404 (28,259 |28,208 |28,116
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Bug Tonnuea | EAF | MapameTp oTpabo- | E4. ns- BnaxHocTb Bo3ayxa Ha Bnycke, H, r/kr cyxoro Bosgyxa
TaBLUMX ra3oB Mep. 0,0 2,0 4.0 6,0 8,0 10,0 10,7 12,0
MroTH. Brax. OF |k/M3 | 1,261 0 1,259 7 [1,258 4 | 1,257 1 | 1,255 8 | 1,254 5 | 1,254 0 | 1,253 2
20 |ky 0,8774 (0874808722 |0,8696 |0,867 00,864 5 | 0,863 6 | 0,861 9
Moy r/Morb | 28,252 | 28119 | 27,987 |27.855 |27.724 | 27,594 | 27,548 | 27,465
Meraron MnoTh. Brax. OF |k/M3 | 1,276 2 [1,274 8 [1,2733 |1,2719 1,270 5 1,269 1 | 1,268 6 | 1,267 7
40 |k, 0,944 90,942 109392 (0,936 4 [0,933 5 0,930 7 | 0,929 7 | 0,927 9
Moy r/Morb | 28,592 | 28450 |28,310 | 28,170 | 28,031 | 27,893 | 27,845 | 27,756
MnoThBerax. OF |k/M3 |1,2757 |1,2743 [1,2729 |1,2715 1,270 1 1,268 7 | 1,268 3 | 1,267 4
20 |ky 0,908 00,9052 0,902 5 | 0,899 8 | 0,897 0 | 0,894 3 | 0,893 4 | 0,891 7
M, r/Morb | 28,581 | 28442 | 28,304 | 28,167 | 28,030 | 27,894 | 27,846 |27,759
Sraron MnoTH. Brax. OF |k/M3  |1,284 11,2826 1,281 11,2796 |1,278 2 [1,276 7 | 1,276 2 | 1,275 3
40 |k, 0,960 8 |0,957 90,954 9 | 0,952 0 0,949 0 | 0,946 1 | 0,945 1 | 0,043 2
Moy r/Morb | 28,768 | 28,623 | 28,479 | 28,337 |28,195 | 28,054 | 28,004 |27,913
MnoTH. Brax. OF |k/M3 | 1,266 11,2647 |1,2634 | 1,262 0 1,260 6 | 1,259 2 | 1,258 8 | 1,257 9
20 [k, 0,908 4 0,905 5 0,902 8 | 0,900 0 0,897 2 | 0,894 5 | 0,893 5 | 0,891 7
MpUpogHbi M., r/Morb | 28,366 | 28,227 | 28,089 | 27,951 |27.814 |27,678 | 27,630 | 27,543
ras MnoTh. Brax . OF kM3 |1,2792 (1,277 7 |1,276 2 | 1,274 8 |1,273 3 [1,271 9 |1.271 4 [ 1,270 4
40 |k, 0,9616 |0,9586 0,955 6 | 0,952 7 |0,949 7 | 0,946 8 | 0,945 8 | 0,943 9
Moy r/Morb | 28,658 | 28513 | 28,369 | 28,226 | 28,084 |27,943 | 27,893 | 27,803
MnoTh. Brax. OF |k/M3  |1,2805 [1,2790 1,277 6 | 1,276 1 |1,274 7 |1,273 2 [12727 [ 1,271 8
20 [k, 0,926 20,9233 (09204 |0,917 6 |0,914 8 |0,912 0 | 0,911 0 | 0,909 2
Moy F/Morb | 28,687 | 28544 |28.402 | 28260 |28.210 |27,980 | 27,931 | 27,841
Mporian MnotH. enax. OF |k/M3 | 1,286 6 |1,2851 |1,2836 1,282 11,2806 1,279 11,2786 | 1,277 7
40 |k, 0,9705|0675 |0,9644|09614|0958 4 |0.9555 |0,954 4 | 0,952 5
7. F/Momb | 28,824 | 28,677 | 28,532 | 28,387 | 28,243 | 28,099 | 28,049 | 27,057
MnoTH. Brax. OF |k/M3 1,283 2 [1,2817 [1,2802 | 1,278 8 [1,277 3 |1,275 9 | 1,275 4 | 1,274 5
20 |k, 0,9295 (0,926 6 (0,923 8 |0,9209 0,918 1 |0.915 3 |0,914 3 | 0,912 5
Moy r/Morb | 28,748 | 28,604 |28.461 | 28,319 | 28,178 | 28,038 | 27,988 |27,898
Byran MnotH. enax. OF |k/M3 | 1,288 0 |1,286 5 |1,2850 |1,2835|1,2820|1,280 51,2800 | 1,279 0
40 |k, 0,9722 0,969 10,966 1| 0,963 0| 0,960 0 | 0,957 1 | 0,956 0 | 0,954 1
M, r/Morb | 28,855 | 28,708 | 28,562 | 28,417 | 28,272 | 28,129 | 28,078 | 27,086
MnoTH. Brax. OF |k/M3 1,297 7 [1,296 2 [1,294 7 [ 1,293 1 |1,2916 | 1,290 1 |1,289 6 | 1,288 7
20 |ky 0,946 9 0,944 00,941 10,938 2 (0,935 3 | 0,932 4 | 0,931 4 | 0,929 6
Moy r/Morb | 29,073 | 28,927 |28,781 | 28,636 | 28,492 | 28,349 | 28,209 | 28,207
Benant MnoTH. Brax. OF |k/M3 | 1,295 4 [1,293 8 [1,292 3 | 1,290 8 1,289 2 [1,287 7 | 1,287 2 | 1,286 2
40 [k, 0,980 8 (0,977 7 |0,9746 |0,9716 | 0,968 5 | 0,965 5 | 0,964 4 | 0,962 5
M., r/Momb | 29,021 |28.872 | 28,725 | 28,578 | 28,432 | 28,287 | 28,236 | 28,144
MnoTh. Brax. OF |k/M3  |1,187 2 (1,186 11,1849 11839 [1,1828 [1,1817 |11813 |1,1806
20 |ky 0,8007 |0,7982 (07956 (0,793 10,790 7 | 0,788 2 | 0,787 3 | 0,785 7
Moy r/MoMb | 26,598 | 26472 | 26,348 | 26,224 | 26,101 | 25,978 | 25,935 | 28,856
Boaopoa MroTh. Briax. OF |k/M3 | 1,237 4 1,236 1 1,234 8 |1,2335 1,232 2 [1,230 9 | 1,230 5 | 1,229 6
40 [k, 0,911 6 |0,908 8 [0,906 0| 0,903 3 0,900 5 | 0,897 8 | 0,896 9 | 0,895 1
Moy r/Momb | 27,723 | 27,586 | 27,450 | 27,315 | 27,180 | 27,046 | 26,999 | 26,913
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Mpunoxexue F
(o6sa3arenbHoe)

Mposepka pacxoaa yrnepoaa

F.1 BeBegeuune

MCTOYHMKOM NOYTU BCEro cofepxallerocs B oTpaboTaBLUMX razax yrinepoga sABnseTca TONMMBO U NOYTU BECh STOT
yrnepoa HaxoguTcs B oTpaboTaBLumx rasax B Buae CO,. Ha aTom ocHoBaH MeToA NPoBEpKN CUCTeMbI MyTeM N3MepeHus
konuyectea CO,.

Pacxop yrnepofa, NonaaaroLero B CUCTEMY U3MEPEHNIA cOoCTaBa OTpaboTaBLUMX ra3oB, ONpefensieTCca No pacxoay
Tonnuea. Pacxog yrnepofa B pa3nuyHbIX TO4Kax cucteM npobooTbopa razoobpasHbix BeIGPOCOB U HacTuL, onpeaenseTca
no sHa4eHMAM KoHUeHTpauun CO, u pacxofa rasa B STUX TOUKaX.

C aTOii TOYKMN 3peHUs ABUraTens NpefcTaBnAeT co6oi UCTOUHUK yriepoda ¢ U3BECTHOW MPOU3BOAUTENBHOCTLIO, U,
€CIN TOT Xe pacxop yrnepofa HabnogaeTcs B BhIMYCKHON Tpybe 1 Ha BbIXOfE YaCTUYHONOTOHMHOM cucTeMbl npobootbopa
YacTul, 3To No3BONSAET cAenaTh BbIBOA Kak O repMETUYHOCTM CUCTEMbI, Tak U O TOYHOCTU M3MepeHust pacxofa. Npeumy-
LLeCTBO Takoro cnocoba NpoBepkn COCTOUT B TOM, YTO B STOM Clydae Bce KOMMOHEHTHI paboTatoT B YCIIOBUSAX, COOTBET-
CTBYIOLLMX pearibHbIM YCNOBUAM SKCNfyaTauum ABUratens no Temneparypam u pacxogam.

Touku, rae cnefyer NPousBOAUTL 3aMepbl pacxofa yrmepoja, nokasaHbl Ha pucyHke F.1. GopmMynbl AnsA pacyeTa
pacxofa yrnepoga Ans Kaxgow Touku npuBeaeHsl B F.2—F.4.

a

t t iCOZRAW
15 |

— --— ¢
CO 2prs
2

1 — aBuraTerb; 2 — YaCTMMHOMOTOYHAsA cMCTeMa U3MEepPEHUI; @ — Touka 1; b — Touka 2; ¢ — Touka 3; d — Bo3ayX; € — TONNBO
PucyHok F.1 — Touku namepeHus pacxoga yrnepoga

F.2 Pacxop yrnepoaa, noctynarouwero B Apuraresnb (Touka 1)
Ana Tonnue ¢ 0606LeHHbIM COCTaBoOM CﬁHaOE MaccoBbI pacxop yrnepoaa ¢ NocTynawLmm B ABUratesnb Tonnm-
BOM BblpaxkaeTcsl (hopMyIoi
o = 128 q 1
2B+ +16s ™ (1)
A€ g, — MaccoBbliA pacxog Tonnmea (kr/c).

F.3 Pacxop yrmepoaa B cocTaBe Hepa3baBneHHbIX oTpabGoTaBluux rasoB (Touka 2)

MaccoBeblit pacxoj yrnepoja B BelyckHoii Tpy6e ABuratens onpefensetca no koHueHTpauymn CO, B oTpaboTaBLumx
rasax 1 MaccoBoMy pacxofy oTpaboTaBLuMX ra3os no dopmyne

Cco,r ~Cco,a 12
=| —2 27 | — F.
que ( 100 ) qmew Mr,e ( 2)

rae Cco, r — KOHUEHTPaLMA BNaXHOro CO, B Hepa3sbaBneHHbIX oTpaboTaBLUKX rasos [%);
CCOy,a ~ KOHUEHTPALIA BNaXHOMO CO, B okpyxatoliemM Bosayxe [% (nopsaka 0,04 %));
Qmew — MACCOBRI pacxod BRaxHbLIX oTpaboTaBLUMX rasos (Kr/c),
M, . — monekynapHasa macca oTpaboTaBLUMX ra3oB.
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Ecnn CO, usmepsaeTcs 415 CYXOro COCTOSAHUSA, TO pe3ynsTaT [oMmkeH BbiTe NepecuuTaH 415 BNaXHOro COCTOAHNSA
cornacHo 14.3.

F.4 MaccoBbili pacxog yrnepoga B HaCTUMHOMNOTOYHOM cucTeMe pa3baBrnieHus (Touka 3)

[ns 4acTUYHOMOTOYHOM cucTeMbl pa3BaBneHus CrieayeT yuuThIBaTh Takke KoahULMEHT AeNeHns noToka. Pacxoj
yrnepopa onpesiensetcs no koHueHTpawmu CO, B pasbaBneHHbIX rasax, MaccoBoMy pacxofy oTpaboTaBLLMX rasos U pac-
xofly Npo6Gbl B COOTBETCTBUM C POPMYIIOi

_[ €co,4~Cco,a 12 qew
qup ( 100 ] qmdew Mr’e qmp ’ (F3)

rAe Cco, o~ KOHUEeHTPauusA BnaxHoro CO, B pa3baBneHHbIX 0TpaboTaBLUMX ra3oB Ha BbIXOAE U3 CMECUTESILHOTO TYHHENs
(%),

CCo,,a — KOHUEHTPALMA BNaXHOro CO, B okpyxatouiem Bosayxe [% (nopsgka 0,04 %)];

9 mew — MACCOBBIN pacxog BnaxHeix O (kr/c),

mp — MaccoBblll pacxog Npobbl oTpaboTaBLUNX ra3oB, HanpaBnAeMoi B 4aCTUHMHONOTOUHYIO CUCTeMY pa3sbaBneHus
(kr/c),

M, . — monekynspHas macca O

Ecnu CO, naMepsieTcs Ansl Cyxoro COCTOSHUA, TO peaynisTar AorkeH GbiTb NepecHnTaH ANs BNaXHOro COCTOSAHUS
cornacHo 14.3.
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MpunoxeHue DA

(cnpaBouHoe)

CeeZieHus1 0 COOTBETCTBUMN MEXIroCyAapCTBEHHbIX CTAHAAPTOB CCbISIOYHbLIM MeXAYyHapPO4HbLIM

cTaHaapTam
Tabnuya JA1
O603HaYeHNe U HaMMeHOBaHWe CCbINOYHOro MexayHa- | CTeneHb co- | O6o3HauyeHWe M HauMeHoBaHWE MeXrocyapCTBEHHOIo
pojHOTO CTaHAapTa OTBETCTBUA cTaHaapTa
ISO 31-0:1992 BenuuuHbl U egununubl. Yactb 0. NEQ [OCT 8.417-2002 lNocypapcTBeHHas cuctema obe-

O6wme NpUHUMNLI

cneYeHusa egMHCTBa U3MEPEHNA. EANHMLLI BENUYMH

ISO 3046-1:2002 [suraTenu BHYTPEHHEro cro-
paHua noplHeBble. XapakTepucTukn. Yactb 1.
CTtaHpapTHble WUCXOAHbIe Yycnosus, obbsBneHue
MOLLHOCTH, pacxoga TonnuMBa U CMa3oqHOro Macna,
U MeToAbl UcnbITaHWi. JononHuTtensHble TpeGoBa-
HUA K ABUratenam obuiero HasHa4eHua

*

ISO 5167-1:2003 N3MepeHue notoka TeKyyein cpe-
Abl C MOMOLLBIO YCTPOWCTB ANSA U3MEpeHUs nepe-
naga faBfneHusl, MNOMEeLLeHHbIX B 3aroSfIHeHHbIEe
Tpybonposoabl Kpyrioro cedeHus. Yactb 1. Obwme
npWHUMNbLI 1 TpeboBaHus

ISO 5725-1:2002 To4yHOCTb (MpaBUMNBHOCTL W Mpe-
LIM3NOHHOCTb) METOA0B W Pe3ynsraToB U3MeEpPEHWA.
YacTb 1. O6Lme npuHUMnbl U onpegenexns

ISO 5725-2:1994 To4HOCTb (MpPaBUNBLHOCTE W Mpe-
LIM3NOHHOCTb) METOA0B U PE3YNETaTOB U3MEPEHUN.
YacTb 2. OCHOBHOI MeTOf onpefeneHuns noBtTopse-
MOCTW 1 BOCTIPOU3BOAUMOCTU CTaHAAPTHOro MeToAa
n3MepeHus

ISO 8178-4:2007 [iBuraTenu BHyTpEHHEro cropaHus
nopLHeBble. M3mepeHue BbIGpoca NpogyKToB cro-
paHusa. Yactb 4. UcnbiTaTenbHble LUKl ANS pas-
TMYHBIX pexuMoB paboTkl ABurartenei

IDT

[OCT UCO 8178-4—2013[Burateny BHYTPEeHHero
cropaHus nopuHeBble. VM3amepeHue Beibpoca npo-
LYKTOB cropaHus. Yactb 4. VcnblTatenbHble LUKNb
ANsl ABUraTteneit pasnuyHoro NpUMeHeHust Ha ycTa-
HOBMBLUUXCS pexunmMax

ISO 8178-5:2008 [iBuraTenu BHyTpeHHEro cropaHus
nopLuHeBble. M3mepeHune BbIGpoca NpoagyKToB cro-
paHusa. YacTe 5. Tonnmeo Ana UcnbiTaHUn

*

ISO 8178-6:2000 [iBuraTenu BHyTpEeHHEro cropaHus
noplHeekle. MamepeHue BeiGpoca NpoayKToB cro-
paHua. Yacte 6. OTYeT 0 pesynkraTax U3MepeHus
W ucnblTaHus

ISO 9000:2005 CucteMbl MeHeAXXMeHTa Ka4vecTea.
OCHOBHbIEe NONOXeHMWs 1 croBapb

ISO 9096:2003 BbIbpochkl cTaLMOHapHBIX WCTOY-
HUKOB. OnpegeneHne pyyHbIM METOAOM MacCoBO
KOHLEHTpaLumn TBEpAbLIX YacTuLy

ISO 14396:2002 [dsuraTenu BHYTPeHHero cropaHus
nopwHesble. OnpegeneHne W MeTod W3MepeHUs
MoLLHOCTU ABuraTtens. HononHuTtenbHele TpeboBa-
HUS K ONpefeneHnio 3MUCCUN BbIXJIOMHBLIX ra3oB B
cooTtBeTcTBUM € ISO 8178)

ISO 15550:2002 [iuraTenn BHyTPEHHErO CropaHus.
OnpeaeneHne N MeTof U3MePEeHUs MOLLHOCTU ABU-
ratens. O6wue TpeboBaHus

96




OkoHYaHue mabnuupi []JA. 1

FOCTISO 8178-1—2013

OBo3Ha4YeHne 1 HaMMeHOBaHWe CCbITOYHOTo MeXxayHa-
pogHoro cTaHgapTa

CTeneHb co-
OTBETCTBUA

O6o3HavyeHe 1 HauMeHoBaHWe MeXrocyaapcTBeHHOro
cTaHgapTta

ISO 16183:2002 [euratenu GonbLIOA MOLLHOCTH.
MN3mepeHue razoobpasHbix BIGPOCOB U3 HeouULLEeH-
HbIX OTpaboTaBLUMX rasoB U BLIGPOCOB TBEPALIX Ya-
CTWL, C NOMOLLbIO CUCTEM YacTUYHOro pasbaBneHus
MOTOKa B HEYCTAHOBMBLUEMCS PeXMMe

*

SAE J 1088:1993 MeTof M3MepeHus cofepxaHus
rasoo6pasHbiX BpefHbIX BbIGPOCOB B BbLIXNOMHLIX
rasax fiBuratesieil Manoi pasmepHocTu

SAE J 1151:1991 UamepeHue cogepXaHusa MeTaHa

METO/JOM ra3oBoii XxpomaTorpaduu

BETCTBUA CTaHAAPTOB!
- IDT - uaeHTUYHbIE CTaHAAPTL;
- NEQ - HeaKBMBanNeHTHbIE CTaHAAPTHI.

* COOTBETCTBYIOLLMI MEXFOCYAapPCTBEHHBIN CTaHAapT OTCYTCTBYET. []0 €r0 YTBEpXAEHNA PEKOMEHAYETCA NCTONb-
30BaTh MEPEBOA Ha PyCCKUI A3LIK AaHHOMO MeXAYHapoaHoro ctaHgapTa. Mepesog AaHHOrO MEeXAYHapOAHOro cTaHgapTa
HaxoauTcs B degepansHoM MHAOPMaLMOHHOM oHAE TEXHUYECKUX PErfaMeHTOoB U CTaHAapTOB.

MpuMedvaHune - B HacToAwel Tabnuue NCNONb30BaHL! Crieayiolme YeroBHbIe 0603HaUYeHUsA CTENEHU COOT-
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Road vehicles — Engine test code — Net power (JOpOXHbl€ TPaHCMOPTHLIE
cpeactea. Metogbl ucnbiTanuii gurateneii. MonesHas MOLHOCTB)

Road vehicles — Engine test code — Gross power (JOpoXHble TpaHCNopT-
Hble cpeacTBa. MeToabl ucnbiTaHuin apurarenei. MNonHan MOLHOCTb)

Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for
engine design and operation (MopLuHeBbIe ABUraTENW BHYTPEHHENO CropaHus.
Crnoeapb. Yactb 1. TepMUHbI, OTHOCALUMECS K KOHCTPYKUMM W SKCnnyatauum
Asuratens)

Reciprocating internal combustion engines — Vocabulary — Part 2: Terms
for engine maintenance (MopluHeBble ABUraTenyM BHYTPEHHErO CropaHus.
Cnoeapb Yactb 2. TepMUHbI, OTHOCALLMECS K TEXOOCNY>XMBAHUIO U PEMOHTY
asurarens)

Measurement of fluid flow in closed conduits — Guidelines on the effects of
flow pulsations on flow-measurement instruments (MamepeHue pacxoga Teky-
yeii cpeabl B 3aMKHYTbIX cuctemax. Metoanyeckue ykasaHus no y4eTy BMAHUSA
nynscauuii NOTOKa Ha annapartypy ANna U3MepeHUs pacxoaa)

Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full — Part 1: General principles
and requirements (M3mMepeHne pacxogoB C NMOMOLUBIO AATYMKOB nepenaga
OAaBNEeHUs, BCTPOEHHBLIX B MOJTHOMOTOYHbIE TPYOONpPOBOALI KOMbLIEBOrO ceude-
Hus. YacTtb 1. O6Lume npuHUMNbI M TpeboBaHus)

Measurement of fluid flow by means of pressure differential devices insert-
ed in circular cross-section conduits running full — Part 2. Orifice plates
(N3amepeHne pacxofoB C NOMOLLLIO AATYMKOB nepenaga AaBneHusl, BCTPO-
€HHbIX B MOMHOMNOTOMHbIE TPyOONpOBOALI KOMbLEBOrO ceyeHus. Yactb 2.
Pacxogomepbl gnadgparmeHHblie)

Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full — Part 3: Nozzles and Venturi
nozzles (M3mepeHne pacxoaoB C NOMOLIBIO AAaTYMKOB nNepenaga AaBneHus,
BCTPOEHHBIX B MOSIHONOTOYHbIE TPYOONPOBOALI KONbLEBOTO ceveHmns. Yacrb 3.
Conna o6wero HasHa4YeHus u conna BeHTypu)

Measurement of fluid flow by means of pressure differential devices insert-
ed in circular cross-section conduits running full — Part 4: Venturi tubes
(N3mepeHne pacxoaoB ¢ NOMOLLBIO AATYMKOB Mepenaga AaBreHusi, BCTPOEH-
HbIX B NMOMTHONOTOYHbIE TPYGONPOBOAbI KOMNMbLEBOrO ceveHus. Yactb 4. TpyGku
BeHTtypn)

Measurement of fluid flow — Procedures for the evaluation of uncertainties
(UN3mepenue pacxoga. MeToabl OLEHKU NOrpeLLIHOCTEN)

Assessment of uncertainty in calibration and use of flow measurement
devices — Part 1: Linear calibration relationships (OueHka norpelwHo-
CTel TapupoBKM U MCNONL3OBaHWE YCTPOWCTB M3MepeHust pacxoaa. Yacrb 1.
COOTHOLLUEHUSI NPU NIUHEWHON KanuMBpoBKe)

Assessment of uncertainty in calibration and use of flow measurement
devices — Part 2: Non-linear calibration relationships (OueHka norpewHo-
CTeil TapupoBKU M UCMONbL30OBaHME YCTPOWCTB M3MepeHus pacxopa. Yactb 2.
COOTHOLLUEHUSA NMPU HENMUHENHOW KanubpoBke)
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Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 1: Test-bed measurement of gaseous and particulate exhaust
emissions ([oplwHeBbIE ABUraTenu BHYTPEHHEro cropaHuda. Msmepenue co-
Aep>xaHusa BpeaHbix BbiOpocoB. YacTtb 1. MamepeHue BeiGpOCOB raszoobpas-
HbIX U TBEPALIX NPOAYKTOB CrOpaHWsa Npu CTEHAO0BbIX UCTMbITAHWUSAX)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 2: Measurement of gaseous and particulate exhaust emissions
at site (lMopluHeBbIe ABUraTenyu BHYTPEHHErO cropaHua. Miamepenue coaep-
YXaHUA BpeaHbIX BbIOBPoCcoB. YacTb 2. M3mepeHue BbiIOpOCOB ra3oo0pasHbIX 1
TBEPAbIX NPOAYKTOB CropaHusi Npu UCMNbITAHUAX HA MECTe YCTaHOBKM)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 3. Definitions and methods of measurement of exhaust gas
smoke under steady-state conditions ([opwHeBble ABUraTenu BHYTPEH-
HEero cropaHuda. MamepeHune coaep>xaHusa BpedHbiX BbiOpocoB. Yactb 3.
OnpeaeneHnsa n MeToAbl U3MEPEHUS AbIMHOCTY BbIXIONA B yCTAHOBUBLLUXCA
pexumax)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 7: Engine family determination (lMopLwHeBble aBuratenu BHy-
TPeHHero cropaHus. NamepeHne cogepkaHusa BpeaHbix BbIOpocoB. YacTb 7.
OnpegeneHne ceMencTea gBuraTenen)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 8: Engine group determination (MopLHeBble ABUraTeNuU BHY-
TPEHHEro cropaHus. MlamepeHne cogepxkaHusi BpeaHbix BbIOpocos. Yactb 8.
OnpeaeneHune rpynnel ABUraTenen)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 9: Test cycles and test procedures for test bed measurement of
exhaust gas smoke emissions from compression ignition engines operating
under transient conditions (MopwHeBble ABUratenu BHYTPEHHENO CropaHus.
MN3amepeHue cogepxaHusi BpeAHbIX BbIOpocoB. HacTb 9. UcnbiTaTenbHbIE LUu-
KNbl 1 METOAbLI U3MEPEHUA AbIMHOCTM BbIXNIONa ABurarenen ¢ camosocnna-
MEHEHNEM OT CKaTus Npu CTEHAOBBLIX UCMIBITAHUAX B NEPEXOAHBIX PEXMMAX)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 9: Test cycles and test procedures for test bed measurement of
exhaust gas smoke emissions from compression ignition engines operating
under transient conditions — Amendment 1 (lMoplwHeBbIe ABUraTenu BHY-
TPEHHEro cropaHusi. lamepeHue coaepxaHusi BpeaHblx BbIOpocoB. YacTb 9.
McnbiTatensHble UMKIbl U METOALI U3BMEPEHUA AbIMHOCTM BhIXNONAa ABuUraTte-
nei ¢ caMoBOCNNaMEeHEHWEM OT CXKaTusA NPU CTEHA0BbIX UCMbITAHUAX B Nepe-
XOAHbIX pexxumax. MameHeHune 1)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 10: Test cycles and test procedures for field measurements of
exhaust gas smoke emissions from compression ignition engines operating
under transient conditions (MopwHeBble ABUraTenu BHYTPEHHENO CropaHus.
MN3amepeHne copgepxaHusi BpeaHblx BbiOpocoB. Yacte 10. McnbiratencHole
LMKIbl U METOALI U3MEPEHUSA AbIMHOCTM BbIXJIONA ABUraTenei ¢ caMmoBocnna-
MEHEHUEM OT CXKaTUS NPU UCMLITAHUAX B MEPEXOAHBLIX PEXMMAX HA MecTax
YCTaHOBKM)

99



FOCTISO 8178-1—2013

[21] ISO 8178-11:2006

[22] ISO 8665:1994

[23] ISO 9249:1989

[24] ISO 10054:1998

[25] ISO 11614:1999

[26] UN-ECE R24:1986

[27] UN-ECE R49:2000

[28] 88/77/EEC: 1988

100

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 11: Test-bed measurement of gaseous and particulate exhaust
emissions from engines used in nonroad mobile machinery under transient
test conditions (NopLuHeBbIe ABMraTeNn BHYTPEHHEro cropanHua. amepenune
coaepxaHua BpeaHbix BeiOpocoB. Yacty 11. U3mepeHue BbIGPOCOB ra3oo-
6pa3HbIX 1 TBEPAbIX NPOAYKTOB CTOPaHWUSA BHEAOPOXKHBIX TPAHCNOPTHLIX ABU-
ratenei Npu CTeHA0BbIX UCMBITAHUAX B NEPEXOAHBIX PEXMMAX)

Small craft — Marine propulsion engines and systems — Power measure-
ments and declarations (ManomepHble cyaa. MmasHble CyaoBble ABUraTenu u
CUIoBbIe YCTAHOBKU. M3amepeHne n o6baBREeHHbIE 3Ha4YEeHUA MOLLIHOCTM)

Earth-moving machinery — Engine test code — Net power (JopoXxHo-
cTpoutenbHaa TexHuka. Meroabl ucnbiTaHui asuratenen. MonesHas MOLL-
HOCTb)

Internal combustion compression-ignition engines — Measurement appara-
tus for smoke from engines operating under steady-state conditions — Filter-
type smokemeter ([iBuratenn BHyTPEHHEro CropaHusi C CaMoBOCIIAMEHEHM-
em oT oxarusa. MNpubop Ansa uamepeHus AbIMHOCTY BbIXIIONa ABUrartenei npu
pa6ote B yCTaHOBUBLLEMCA pexume. ObiMomep hUNbTPYIOLLENO TUMA)

Reciprocating internal combustion compression-ignition engines — Apparatus
for measurement of the opacity and for determination of the light absorption
coefficient of exhaust gas (MopwHesble ABUraTENU BHYTPEHHETO CropaHus ¢
BOCNNaMeHeHueM oT cxatus. Mpubop Ans usmepeHusi AbIMHOCTU U onpeje-
nexuns koadduuneHTa NOrnoLeHUs CBETOBOrO NOTOKA BLIXIIONHLIMU ra3amm)

Uniform provisions concerning; I: The approval of compression ignition (C.1.)
engines with regard to the emission of visible pollutants; Il: The approval of
motor vehicles with regard to the installation of C.I. engines of an approved
type; lll: The approval of motor vehicles equipped with C.I. engines with re-
gard to the emission of visible pollutants by the engine; IV: The measurement
of power of C.I. engine (EauHble TpeboBaHusA, kacaowmecs: |: Ceprudukaumm
ABurarenem ¢ cCaMmoBoCnameHeHnem ot oxartus (C.1.) B yactu BbiOPOCOB BUAK-
MbIX 3arpasHaoLwmx sewects; |l: Ceprudmkauymm TpaHCNOPTHLIX CPEACTB B Ya-
cTu yctaHoBku asuratenen C.l. ceprudmumnposanHoro tuna; lll: Ceprucukauumn
TPaHCNOPTHLIX CpeacTs, 06opyaoBaHHbIX Auratensamu C.1. B 4actu BuIGpocos
BUAMMBIX 3arpsasHaowmx sewects; IV: Usmepenue mowHoctu asuratenei C.l)

Uniform provisions concerning the approval of compression ignition (C.1.) and
natural gas (NG) engines as well as positive ignition (P.l.) fuelled with lique-
fied petroleum gas (LPG) and vehicles equipped with C.l.and NG engines
and P.l. engines fuelled with LPG, with regards to the emissions of pollut-
ants (EguHble TpeboBaHuA, kacatowmeca ceptucpukauum asurarenen ¢ camo-
BOCnnaMmeHeHueM ot oxartus (C.1.) u apuratenen, padoraroLmx Ha NPUPOAHOM
rase (NG) a Taike asuratenei ¢ npuHyautenbHbiM BocnnameHeHuem (P.1.), pa-
OoTaloWmMX HA CHMKEHHOM HedbTsiHOM rase (LPG) u TpaHCnopTHbIX CPeacTs,
obopyaoBaHHbix asuratensimu C.l1., NG u P.l., pabotaioummmu Ha LPG, B yactu
BbIOPOCOB 3arpA3HAIOLLUX BELLECTB)

Council directive on the approximation of the laws of the member states re-
lating to the measures to be taken from diesel engines to the use in vehicles
(AupektuBbl CoBeTa MO CONMMXEHUIO 3aKOHOAATENbCTBA CTPAH-y4yaCTHUL, B
4acTU MeponpUATUIA NO COBEPLLEHCTBOBAHMIO AU3ENbHLIX BUratenen TpaHc-
NOPTHOTO Ha3HaAYEHUR)
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Measurement of intake air or exhaust gas flow of diesel engines (U3mepeHue
pacxooB MoCTynawLero Bo3gyxa U BbIXJI0MHbIX ra3soB B AU3erbHbLIX ABUraTe-
nsx)

Test procedure for the measurement of exhaust emissions from
marine engines (MeTtoabl U3MepeHuUsi BpeHbIX BbIOPOCOB FMAaBHbLIX CYAO0BbIX
Asurarenen)

Air Pollution Control; Gasoline Spark-Ignition Marine Engines; New Nonroad
Compression-Ignition and Spark-Ignition Engines, Exemtions; Rule (KoHTponb
3arpsisHeHus Bo3ayxa; Cyaosbie GEH3UHOBLIE BUTATENN C UCKPOBLIM 3aXXura-
HueMm; Hosble aBuratenn Ans BHEAOPOXHON TEXHUKM C CAMOBOCNNAMEHEHNEM
OT CXKaTus U C UCKPOBLIM 3axamraHuem; Uckniovenus; MNpasuna)

On highway engines, Control of emissions of gaseous and particulate on
non-rod mobile engines (ABToMOGUNbHLIE ABUraTenyu. KOHTponb BLIGPOCOB ra-
3000pa3sHbIX U TBEPAbIX 3arpASHAIOWMX BELIECTB ABUraTENsAMU BHEAOPOXHON
TEXHUKK)

Control of emissions of gaseous and particulate on non-rod mobile
engines (KoHTponb BbIOPOCOB rasoo0pasHbiX U TBEPAbIX 3arpasHAIWMX Be-
LEeCTB ABUraTensaMm BHEQOPOXXHON TEXHUKK)

Control of Emissions of Air Pollution From New Marine Compression-Ignition
Engines at or Above 37 kW, Final Rule (KoHTponb BbIGpOCOB razootpasHbix
U TBEPAbIX 3arpA3HAIOLMX BELLECTB BHOBb MOCTPOEHHBLIMU CYAOBLIMU ABUraTe-
NSAIMU C CAMOBOCMNAMEHEHUEM OT CXaTUA MOLLHOCTBLIO 37 KBT M BbiLle; OKOHYa-
TenbHbIE NpaBuUna)

Regulations for the Prevention of Air Pollution from Ships and NOx Technical
Code (lMpasuna npeaorspalleHus 3arpsisHeHus arMocdepbl C Cyaos U TEXHU-
YeCKuii pernameHT no Bbiopocam NOXx)

Directive 97/68/EC of the European Parliament and of the Council of 16
December 1997 on the approximation of the laws of the Member States relat-
ing to measures against the emission of gaseous and particulate pollutants
from internal combustion engines to be installed in non-road mobile machin-
ery (Jupektuea EBponapnameHTa u EBpocoseta 97/68/EC ot 15 gekabpsa 1997
r N0 rapMOHU3aLMKN 3aKOHOAATENbCTBA CTPAH-Y4aCTHUL, B 4aCTU MEPONPUATUIA
no npeaoTBpaLLEeHUIO BLIOPOCOB razaoobpasHbiX U TBEPAbIX 3arpsasHAIOWMX Be-
LWEeCTB ABUraTernsiMm BHYTPEHHEro CropaHus BHEAOPOXXHON TPAHCMOPTHOW TeX-
HUKK)

Uniform provisions concerning the approval of compression ignition (C.l.)
engines to be installed in agricultural and forestry tractors with regard to
the emissions of pollutants by the engine (EauHble TpeboBaHusn, kacaioLme-
cqa ceptudpmkauum apurarenen ¢ camosocnnaMmeHeHuem ot oxarua (C.1.) ana
CEnbCKOXO03SIMCTBEHHbIX MALLWH M NECOX03ANCTBEHHbIX TPAKTOPOB B YaCTH, Ka-
caioLencs BpeaHbIX BbIOPOCOB ABUraTenem)

Rulemaking On Amendments To Off-Road Compression-Ignition Engine
Regulations: 2000 and Later Emission Standards, Compliance Requirements
and Test Procedures (M3meHeHUss HOPMATUBHBIX aKTOB, KacaloLMXCsl ABUra-
Tenen ¢ CamMOBOCIMNAMEHEHNMEM OT CXaTUsi, UCMNONb3yEMbIX BO BHELOPOXHOM
TpaHCNopTHOW TexHuke. Hopmartueel 2000 roaa u nosgHee, TEXHUYECKUE Tpe-
60BaHMA U METOAbLI UCNLITAHWIA)
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[39] OokymeHT SAE Optimization of a Flame lonization Detector for Determination of Hydrocarbon
770141 in Diluted Automotive Exhausts (Ontumu3auymsa nnameHHO-UOHNU3ALUOHHOTO

AeTeKkTopa Ansa onpeAeneHus yrnesoAopoaos B pa3taBneHHbIX BbIXNOMHbIX
rasax aBTOMOOUIbHbIX ABUTraTENen)

YK 621.436 MKC 13.040.50 OKI1 31 2000
27.020

KnioueBble CroBa: iBUraTenm BHyTPEHHErO CropaHmns MOpLUHEBLIE, U3MEPEHHe BbIGPOCa NPOAYKTOB CropaHus,
u3mepeHue BbIGPOCOB ra3oB U YACTUL, HA UCTILITATENLHOM CTEHAE
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