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M E X T OCUYAAPCTHBETUHHUbB 1 CTAHJALAPT

AOBUTATENN BHYTPEHHEIO CrOPAHUA MOPLWHEBBIE

M3mepeHue BbiGpoca NpoAyKTOB cropaHuns
YacTtb 1
M3mepeHne BbIGPOCOB rasoB ¥ YacTUL, HA UCMbITATEbHbIX CTEHAAX

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

[arta BBegeHna — 2015—01—01

1 O6nactb NPUMeEHeHUs

HacToswmii cTaHgapT pacnpocTpaHseTcs Ha NOpLIHEBble ABUratenn BHYTPEHHEro cropaHus (ga-
nee - gBuraTtenu), npefHasHayeHHble 41 YCTAHOBKN Ha cygax, TensoBo3ax, 6ypoBbIX U reHepaTtopHbIX
arperatax v Apyroli TpaHCNOpPTHOW, NepeaBMXHOW W CTalMOHApPHOW TeXHWKe, 1 OnpeaensieT u yctaHaBs-
nuBaeT MeToAbl MU3MEPEHUSA U OLEHKN COAepXaHUs BpefHblX ra3oobpasHbix BeLecTB 1 4YacTuy B oTpa-
60TaHHbIX rasax gsuratenein Npy CTeHAOBbIX UCMbITAHUAX HA YCTAHOBMBLLMXCSA pexuMmax, Heobxoavmbie
ONS M3MepeHns CpefHEeB3BELUEHHbIX 3HAYEHW KaxAoro Buaa cogepxalinxca B oTpaboTaHHbIX rasax
3arps3HeHuii.

CTaHfapT He pacnpocTpaHsieTcs Ha ABuratesin aBToMobuneli, npegHasHayeHHbIX 4715 ABUXEHUS NO
LocceliHbIM foporam, aByaLVOHHOW TEXHUKKN, CE/IbCKOX03SIACTBEHHON TEXHUKM U NIECHBIX TPAKTOPOB.

B HekoTOpbIX cny4yasx, kak UCK/loYeHWe, CTEHA0BbIE UCMbITaHWUSA ABWUraTesissi MOryT NPOBOAUTLCA B CO-
oTBeTcTBMM € ISO 8178-2 (cTaHAapT, pernaMeHTUPYLWNiA UCTbITAHUSA B 3KCM/TyaTauMOHHbIX YCN0BUSAX). Ta-
KO BapuaHT [oMnycKkaeTcs TOMIbKO MO COrNalleHnto 3aMHTepecoBaHHbIX CTOPOH. CrnegyeT uMmeTb B BUZY, 4TO
[JaHHble, MoJTyYeHHbIe B X0[e TakuX MCMbITaHUiA, MOTyT HEMOIHOCTbI0 COBMaAaTh C AaHHbIMU NpPejLIecTByio-
LWMX WK NocneaylLWmnx NCNbITaHUA, NPOBOAMMbIX COF/lacHO TpeboBaHNAM HacTosLWero ctaHgapTa. MNoatomy
pekomeHgyeTcs npuberatb K ykasaHHOMY BapuaHTy TOJ/IbKOB TeX CrlyyasX, Korja peyb UAeT o Asuratensx,
BbIMyCKaeMbIX B KpaiiHe OrpaHUYeHHbIX KOMMYecTBax, Harmnpumep 0co60 KPYMHbIX CYAOBbIX ABUraTensix Wiu
[An3enb-reHeparopax.

[na neurateneii, MCNonb3yemMbiX B yCTaHOBKaX, K KOTOPbIM NpeAbsBAsAOTCA cneyuanbHble TpeboBaHns
(Hanpumep, oTpacneBble NpaBua 0XpaHbl TpyAa U TEXHWKM Ge3onacHocTu, npaBuna paboTsl gns ASC), mo-
ryT noTpe6oBaTbCcs AONOHUTE NbHbIE UCTBITAHMS U CNeLMasibHble MEeTOAbl OLEHKN.

Korga ncnonb3osaHue ncnbiTaTesibHOro CTEHAA HEBO3MOXHO UK Korga TpebyeTtca nHdopmMauus o dak-
TMYECKMX BeNnyMHax BbIGPOCOB ABUraTesns Ha MecTe ero akcnayarauuu, criegyeTt Noib30BaTbCA MeToAaMm
MCMbITAHUIA B YCNOBUAX 3KCMlyaTaumMm n MeTogmkamu pacyeta, npueefeHHbIMu B 1ISO 8178-2.

2 HopmaTtuBHbIe CCbIJIKA

B HacTosLleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKM Ha criegylowme ctaHaapTbl:

ISO 31-0:1992 Quantities and units. Part 0. General principles (BenvmunHbl U eguHNULBI U3MEPEHUS.
YacTb 0. O6Lme NpuHLmUnbI)

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 ([Buratenn BHyTPEHHEro CropaHnsa NopLUHeBble. XapakTepuctukn. Yacte 1. OnpegeneHne MoL-
HOCTW. pacxoja TOon/uBa, CMa3o4YHOro Macsa U MeToAbl UCNbITaHWii. JononHUTeNbHbIe TpeboBaHUS K ABUra-
Tensam obLero HasHavyeHus)

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 (13mepeHne noToka Tekyyei
cpefibl C NOMOLLbIO YCTPOICTB AN U3MepeHns nepenaja faBfeHuns, NOMeLLEHHbIX B 3ano/IHEHHblE TPy6onpo-
BOAbI Kpyrnoro ceyeHus. Yactb 1. O6wme npuHUmnbl n TpeboBaHus)

M3paHue oguymansHoe
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ISO 5725-1:2002 Accuracy (trueness and precision) of measurement methods and results - Part 1:
General principles and definitions (To4yHOCTb (MPaBUNLHOCTb Y NPELMU3UNOHHOCTL) METOAO0B U Pe3y/bTaToB U3-
MepeHnid. YacTb 1. O6ue npuHLUMnbl 1 onpeaeneHus)

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
(TouHOCTb (NPaBW/ILHOCTL M NPELU3NOHHOCTb) METOLOB U pe3y/bTaTtoB M3MepeHuit. Yacte 2. OCHOBHOI Me-
TOA onpejenieHns NoBTOPSAEMOCTU 1 BOCMPOU3BOAMMOCTU CTaHAAPTHOTO MeToAa U3MepeHuns)

ISO 8178-4:2007 Reciprocating internal combustion engines - Exhaust emission measurement - Part
4: Steady-state test cycles for different engine applications ([Buratenun BHyTPEHHEro cropaHuns NopLUHEBbIE.
M3mepeHue BbiGpoca NPOAYKTOB cropaHus. YacTb 4. VcnbiTaTesbHble UMKIbI AN ABUratenieil pasnnyHoro
NPUMEHEHUS HA YCTaHOBMBLLMXCA PeXnmax)

ISO 8178-5:2008 Reciprocating internal combustion engines - Exhaust emission measurement - Part5:
Test fuels ([lBuratenn BHyTPEHHEro cropaHus nopLuHesble. V3mepeHue BbIbpoca NpoayKToB cropaHus. YacTtb
5. TonnmBo ANS UCMbITaHWi)

ISO 8178-6:2000 Reciprocating internal combustion engines - Exhaust emission measurement - Part
6: Report on measuring results and test report ([lBuratenn BHyTPEHHEro cropaHus nopliHesble. 3mepexune
BblbpOCa NPOAYyKTOB cropaHus. YacTb 6. OTUeT 0 pesynbTatax N3MepPeHUst 1 UCMbITaHUS)

ISO 9000:2005 Quality management systems - Fundamentals and vocabulary (Cuctembl meHegxMeHTa
KayectBa. OCHOBHbIE MOJIOXEHWSA 1 C0Bapb)

1ISO 9096:2003 Stationary source emissions - Manual determination of mass concentration of particulate
matter (Bbl6pOCbl CTaLuMOHApPHbLIX UCTOYHMKOB. OnpefeneHne pyyHbIM METOAOM MacCOBON KOHLEeHTpauuu
TBEPAbIX HACTULL)

ISO 14396:2002 Reciprocating internal combustion engines. Determination and method for the
measurement of engine power. Additional requirements for exhaust emission tests in accordance with 1SO 8178
(OABuraTenn BHYTPEHHErO CropaHuns nopLuHesble. OnpegeneHne n MeTof U3MepeHus MoLLHOCTK asuratens. [lo-
nosfHUTENbHble TPeboBaHUA K onpeaeneHnNo 3MUCCUM BbIX/I0MHbIX ra30B B cOOTBETCTBMU ¢ VICO 8178)

ISO 15550:2002 Internal combustion engines. Determination and method for the measurement of engine
power. General requirements ([Jsuratenu BHyTPeHHero cropaHus. OnpegeneHve n MeTof U3MepPeHns MOLLL-
HocTu auratens. O6wume 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 (Jsuratenu 60/bLLOW
MOLLHOCTU. Mi3mepeHune razoobpasHbix BbIGPOCOB U3 HEOUMLLEHHbIX OTPAaboTaBLUMX ra30B 1 BbIGPOCOB TBEP-
AbIX 4acTuL, C MOMOLLbI0 CUCTEM YACTUYHOIO pa3baB/eHnss NOTOKa B HEyCTaHOBMBLLEMCS pexnme)

SAE J 1088:1993 Test procedure for the measurement of gaseous exhaust emissions from small utility
engines (MeTog n3mepeHus cogepXaHna razoobpasHbix BpeAHbIX BbIGPOCOB B BbIX/IOMNHBIX rasax Asurarenei
Masioil pa3mepHOCTH)

SAE J 1151:1991 Methane measurement using gas chromatography (/I3mepeHve cogepxaHus moTaHa
MEeTOA0M ra3oBoii xpomarorpachum)

3 TepmuHbI 1 onpegeneHus

B HacToALWeM cTaHfapTe NPpUMeHeHb! creaytoLie TePMUHbI C COOTBETCTBYHOLMMUW ONpeaeneHnsMu:

3.1 yacTtuubl (particulates). MaTepuasn, cobpaHHbIli HA NOBEPXHOCTU hnIbTPa C 3afaHHbIMU CBOMCTBA-
MW nocfie NponyckaHus yepe3 Hero oTpaboTaBLUMX ra3oB, pa3baBfeHHbIX YACTbIM OT(UNLTPOBAHHLIM BO3-
OyXoM [0 TemnepaTypbl NOTOka rasoB B npegesnax oT 315 K go 325 K (ot 42 °C go 52 BC) (Temnepartypsl,
N3MepeHHOW HenocpeaCcTBEHHO nepeg nepsbiM UILTPOM).

MpumeyaHuns

1 YacTuupbl COCTOAT NPENMYLLECTBEHHO M3 yrnepoaa, KOHAEHCMPOBAaHHbLIX YI/1eBOA0POA0B, Cyb(aToB U CBA3aH-
HOli BOAbI.

2 YacTuubl N0 cocTaBy M Becy CYLIECTBEHHO OT/IMYaloTcs OT Npobbl YacTul, Wau nbinn, Kotopas 6epeTtcsa Hemo-
CpefCTBEHHO U3 HepasbaB/ieHHbIX 0TpaboTaBLWKX ra3oB C UCMNOMb30BaHMEM MeToAda ropsiyero guabTpa (Hanpumep, no
1ISO 9096). [lokazaHo, YTO METOAbl N3MEPEHNA COAEPXaHNA YacTul, 061aAaT 4OCTATOYHOW TOYHOCTBIO MPY CofepXaHuu
cepsbl B TOnAuBe Ao 0.8 %.

3.2 yacTMYHONOTOYHbIA MeToA pasbasnoHusa (partial-flow dilution method): MeTtog, mpu KoTopom
4yacTb NoToKa HepasbaB/ieHHbIX 0TPabOoTaBLUUX ra30B OTAENAETCA M CMEeLIMBAeTCAa C HeOOXOAUMbIM Konye-
CTBOM pa3baBnsioLLero Bo3gyxa nepeg nponyckaHvem yepes dnabTp npobooTbopa yacTuu,.

2
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MpumeyaHune —Cwm. 17.2.1. pucyHkn 10—18.

3.3 nonHonoTouYHbI MoToA pas6asnenus (full-flow dilution method): MeTog, npu KOTOpom Becb MOTOK
Hepasb6aB/ieHHbIX 0TPaboTaBLIMNX ra3oB CMeLUMBAETCA C HEOOXOAMMbIM KOMYECTBOM pa3baBnsiowero Bo3-
Zyxa nepef, oT60pom yacTu pasbas/ieHHbIX 0TpaboTaBLIMX ra30B A5 aHaIm3a.

MpumeyaHne —BO MHOMMX NOMHOMOTOYHbIX CUCTEMax pa3baBneHns aTa oTo6paHHas YacTb yxe pasbasrieH-
HbIX 0TpaboTaBLUMX ra3oB NojBepraeTcsi BTOPMYHOMY pasbaBrieHunto, 4UTo6bl 06ecneynTb HyXHOe 3HauYeHne Temneparypsbl
Ha chunbTpe yactuy, (cm. 17.2.2. pucyHok 19).

3.4 n3oknHeTnyeckunii npob6ooTbop (isokinetic sampling): Mpouecc nogaepxaHna pacxoda rasoBoi
npo6bl TakMM, 4YTOOLI CPeAHsIA CKOPOCTb rasa B AaTyuke Oblia paBHa CpefHeil CKOPOCTM OCHOBHOIO NOTOKa
oTpaboTaBLUVX ra3oB.

3.5 HomM3oKkuHOTHUYecKuii Nnpob6ooT6op (non-isokinetic sampling): Mpouecc nogaepxaHns pacxoa ra-
30BOI NPO6bI, HE3aBUCKHMbIM OT CKOPOCTY MOTOKa OTpaboTaBLUMX ra30B.

3.6 moTog Heckonbkux unbTpoB (multiple-filter method). MeTog ncnonb3oBaHWs ogHOro unbTpa
WKW OfHOV Napbl (PUILTPOB /1A K&XKA0r0 U3 PEXUMOB UCMbITATeNIbHOIO LMKNa.

NMpumeyaHue - BecoBble KOIPPULMEHTbI N0 OTAENBHLIM PEXMMAM YUUTLIBAKOTCSA MOC/e B3ATUA NPo6 Ha 3Ta-
ne OLeHKN AaHHbIX, MOSTyYEeHHbIX B XOAe WUCMbITaHWiA.

3.7 moTog oaHoro gounbTpa (single-filter method): MeToa ncnonb3oBaHusa ogHOro hunbTpa UK O4HONA
napbl uAbTPOB AN1A BCEX PEXMMOB UCMbITATE/ILHOTO LKA,

NMpumeuaHue - BecoBble KOIPPULMEHTBI MO OTAENbHLIM PEXUMAM YUNTLIBAKOTCS Ha aTane oT6opa npo6 no-
CPEeACTBOM PErynpoBaHns pacxofa rasoBoi npo6bl U (M) 4ANTENLHOCTM Npo6ooT6opa. Mpu UCnosb30BaHUM 3TOTO
MeToa oco6oe BHUMaHWe credyeT yAensTh ANUMTeNbHOCTN Npo600T60pa 1 BefIMUNHE pacxoia.

3.8 yaenbHble 3HauYeHNs BbI6pocoB (specific emissions): MaccoBble 3HaYeHNs1 BbIGPOCOB, BblpaXeH-
Hble B rpaMMax Ha KuioBaTtT-yac.

MpumeyvaHune - [ns MHOMMX TUNOB ABUrateneil, Ha KOTOPble PacnpocTpaHAaeTCs HacToAlWWi cTaHfapT, Ha
3aTanax Npou3BoAcTBa U cepTudmkalum nHpopmaLa o BCcnoMmoraTesibHbIX YCTPOCTBaxX, KOTOPbIMU ABUraTens dbyaet 060-
pyAoBaH B aKcnyartaumm, OTCyTCTBYET.

Mpun oTCYyTCTBUN BO3MOXHOCTU NPOBECTU UCTLITAHUA ABUTATENSA B YC/IOBUAX, OTOBOPEHHbLIX B ISO 14396 (Hanpumep,
Korga Asuratesib U TPAHCMUCCHA BbINOJIHEHbI B BOAE €4MHOro arperara), OH MOXeT 6bITb UCMbITAH TOLKO C A4PYrMMM BCMO-
MoraTtefibHbIMW yCTpolicTBaMu. B aToM criyyae Harpyxatoliee yCTpoicTBO O/KHO 6bITb OTPEryIMpoBaHo B COOTBETCTBUMN
¢ 5.3 1 12.5. MNoTepu BO BCnomoraTesibHbIX YCTPONCTBaxX He AO/KHbI MpeBbiwaTtb 5 % OT MakcumasnbHol Habngaemoi
MoOLHOCTW. ECnn noTepun BO BCMOMOraTe bHbIX YCTPOCTBAX NPEeBbIAT yka3aHHY BENYMHY, BO3MOXHOCTb NpoBeje-
HMA TaknMxX UCNbITAHWIA NOAMEXNUT COrNacoBaHNo Mexay 3aMHTepecoBaHHbIMU CTOPOHaMMU.

3.9 Topmo3Hasa mowHocTb (brake power): MOWHOCTb, 3aMepeHHas Ha KosieHYaToM Basly Uan ero aKBu-
Ba/IEHTHOM BbIXOZ€e NPV YC/0BWM, YTO OT ABUraTens NPUBOASATCA TOMIbKO LUTATHbIE BCNOMOraTesibHble YCTPOW-
cTBa. Heob6XxoAMMble ANA ero paboTbl Ha CTEHAE.

MpumeuvaHune - Cm. 53nISO 14396.

3.10 BcnomoraTenbHblie ycTpoicTBa (auxiliaries): O6opyfoBaHue M yCTpOCTBa, NEpPeUYnC/iEHHbIE B
ISO 14396.

4 0O603HavYeHUs1 N coKpalleHus

4.1 O6wure 0603HaYEHNS

A/Fsl - cTexvomeTpryeckoe COOTHOLLEHVE BO3AyX—TOMNMBO, OTHOCUTE/IbHAaA eauHuLa,;

Ap- nonepeyvyHoe ceyeHne N30KMHETUYECKOro Npo6booTHopHMKa, M2;

Ar- aTomHas macca, T;

AX- nonepeyHoe ceyeHne BbINyCKHOW TPy6bl, M2;

CC- KOHUeHTpauus c nonpaskoi Ha choH, ppm % (V/IV);

cd - KOHUeHTpauusa B pasbasnsioliemM sosgyxe, ppm % (V/V);

CX - KOHLeHTpauus KOMMOHeHTa B 0TpaboTaBlnX raszax (KOMMOHeHT 0603Ha4YeH NMOACTPOYHBbIM MHAEK-
com). ppm % (VIV);

D - koahpuumeHT pasbasneHns, OTHoCUTENbHAaA eauHMLA,;

Eco2- nonpaska Ha BnusHne C02ana aHanusatopa NOX. %.



FOCT ISO 8178-1-2013

Ee - athpekTMBHOCTb MO 3TaHy, %;

EV20 - nonpaBska Ha BNuaHWe BoApbl Ana aHanusatopa NOX. %

En - achbheKkTMBHOCTb N0 MeTaHy, %;

Eno - adpchekTMBHOCTb kaTanuTuyeckoro Helitpanmsatopa NOX, %,;

BPy - yaenbHbIil BbIGPOC YacTul, r/(kBT-u);

BX - yAesNbHbIA BbIGPOC ra3o06pasHbiX NPOAYKTOB (KOMMOHEHT 0603HaYeH MOACTPOYHLIM MHAEKCOM),
ry(kBtu);

\ - KoahduumeHT n3bbiTka Bo3ayxa ((kr cyxoro sosayxal/([kr tonnusa] (J1/P5))). oTHocuTenbHas EanHn;

XRef - koahhnLMeHT n36bITka BO3AYXa NPV CTaHAAPTHLIX YCIOBUAX, OTHOCUTENIbHAS eanHNLA,;

fa- atmocdepHblii hakTop, OTHOCUTENNbHASA eANHNLA;

fc- yrnepogHblli hakTop, OTHOCUTEbHAA efUHULA;

f[6 - koacpchbmumeHT pacueTa pacxoga oTpaboTaBLUMX ra30B MO CyXOMy rasy (3aBWcuT OT BuAa TONNBA),
OTHOCWTE NbHAs eAnHNLa,;

fm - KoadhhuLMeHT nepecyeTa pacxofa oTpaboTasLLMX ra30B C CYXOro Ha BNaxHoe COCTosiHMe (3aBnUCUT
0T BUAa TOMN/IMBA), OTHOCUTE IbHAA efuHNLA;

Ui - koathpuumeHT 4ns pacyeTta pacxoga oTpaboTaBLUMX ra3oB Mo BAXKHOMY rasy (3aBuCcUT OT BMAa
TOMNUBA), OTHOCUTE NbHAA eauHULA;

Hn - abconoTHas BNaXHOCTb BO3Ayxa Ha Bnycke(r BOAbI/KI CyXoro Bo3gyxa), r/kr.

Ha - abconoTHas BNaxHOCTb pasbasnsiowero Bo3gyxa (r BoAbI/KI Cyxoro Bo3gyxa), r/kr;

/- HWKHWIA MHAEKC, 0603HaYaoLWNI peXUM, OTHOCUTENbHAA eANHNLA;

K, - TOMNMUBHbIA KO3(hhULMEHT pacyeTa MeToLOM YriepogHoro 6anaHca (3aBucuT OT BuAa TONMBA),
OTHOCWTE/NIbHAs eAnHNLa,;

- TONNMBHbIV KO3ULMEHT NONPaBKN Ha BNaXXHOCTb Npu pacyeTax BbiopocoB NOX B An3ensx, oT-

HocuTenbHasa eanHnLA:

K'p - TOM/MBHbIA KO3hhMLMEHT NONpaBky Ha B&XHOCTb Npu pacyeTax BbiIopocoB NOX B 6EH3MHOBbIX
ABuratensx, oTHocuTeNbHasa eavHNLA;

Kp - KO3thdMLMEHT NOMPaBKN Ha BNAAXHOCTb NPU pacyeTax BbIBPOCOB YacTuL, OTHOCUTENIbHAsA eAnHNLA,;

/£ a- KoathhULMEHT Nnonpasky Npu NepecyeTe € CyxXOro Ha BNiaxHoe COCTOsHME A1 BO3Ayxa Ha Brycke,
OTHOCWTENbHas eAnHMLa:

K2 ~ KoaddhuLMEHT Nonpaskv Npy nepecyeTe C CyXOro Ha BMaXHOe COCTOsHWe AnA pa3basnsioLiero
BO3AyXa, OTHOCUTENIbHAA eanHuLa,;

kwt} - koadhdhmumeHT nonpasky Npy NepecyeTe € CyXOro Ha BNaxHOe COCTOsHNE ANA pa3baBfieHHbIX OT-
paboTaBLUMX ra3oB, OTHOCUTE/IbHAA efUHNLA,;

K™, - KO3hhMLMEHT NONpaBky Npy nepecyeTe C CyXOro Ha BMaXHOe COCTOsAHME A8 Hepa3baBieHHbIX
oTpaboTaBLUMX ra3oB, OTHOCUTE/IbHASA eAnHNLA;

M - OTHOCMTEe bHbIN KPYTALLMA MOMEHT Npu 3afaHHOoN yacToTe BpalleHus gsurarens, %;

Mr- monekynspHas macca, T,

T[- Macca npobbl pasbasnstowero Bo3ayxa, npoweguuein yepes hunbTpbl Npo6ooTHOPA HaCTuUL, Kr,

Thbl - Macca YacTul B cobpaHHol npobe pa3baBnsaoLero Bo3ayxa, Mr;

T,-Macca cobpaHHOI Npobbl YacTuL, Mr;

T,Kp - Macca npobbl paszbaBieHHbIX 0TpaboTaBLUMX ra3oB, Npollealein Yyepes hunbTpbl YacTuL, Kr;

PA - abcontoTHoe gaBrieHMe Ha Bbixoge Hacoca. Klla;

pa- AaBneHue HacbIWEeHHOro napa, cCoAepxallerocs B Bo3gyxe Ha Brnycke. KlMa;

p b- nonHoe 6apomeTpuyeckoe aasneHuve. KMa;

pd - faBrieHve HacbILWEHHOTO napa, cogepxalieroca B pasbasnsiowem sosgyxe, ka;

p, - AaB/ieHUe HacbILLEHHOro napa nocne Bo3gyxooxnagutens. ka;

p5- atmocdepHoe AaBneHue AN Cyxoro cocTosHus. kMa.

P - Topmo3Has MoOLHOCTL 6e3 koppekuun, KBT;

Panx - 06bsBNEHHas MOLHOCTb, NOTpebnseMas BceM BCnomoraresibHbiIM 060pyA0BaHNEM, UCNO/b3ye-
MbIM MPU UCNbITAHUAX, HO He ABNSKLWNMCA 06a3aTesbHbIM no 1ISO 14396. kBT.

PT- makcumanbHas nsmepeHHas unm 06bABNEHHAA MOLWHOCTb ABUraTens npu 3ajaHHon YyactoTe Bpa-
LeHUs1 B UCNbITaTe/IbHOM pexume. KBT;

gmed - MaccoBbIi pacxof Bo3dyxa Ha Bnycke Nno cyxomy Becy, Kr/y;

gmaw - MaccoBbIil Pacxof BO3fdyxa Ha BryCcKe Mo BAaXHOMY BeCY, Kr/y;

<mdw - MaccoBbIli pacxof pa3baBnstoLero Bo3ayxa no BaXHOMyY Becy, Kr/u;
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gmedf - 3KBMBaNEHTHbI MacCoBbIli pacxof pa3baBneHHbIX oTpaboTaBLUMX ra3oB MO BA&XHOMY Becy,

gmew - MaccoBbIil pacxog 0TpaboTaBLUMX ra3oB Mo BaXHOMY BeCy, Kr/u;

gm, - MaccoBblii pacxod Tonauea Kr/y;

gmdow - MaccoBbIil pacxof, pa3baB/ieHHbIX 0TpaboTaBLUMX ra30B N0 BaXHOMY Becy, Kr/u;

gmgas - MaccoBbIii pacxof BbIGPOCOB faHHOro rasa, r/u;

qmPT - MaccoBbIli pacxoj vacTu, r/y;

rd - cTeneHb pasdaBneHnsl, OTHOCUTENbHAA eANHNLA;

[1- COOTHOLLEHME MOMEepPeYHbIX CeYEeHN U30KMHEeTNYECKOro NPo600T6OPHMKA W BbIMYyCKHONM TPy6Obl OT-

HoCUTENbHas eauHULA,;

Ra - oTHOCMTesnbHasa BNaXHOCTb BO3fyxa Ha Bnycke. %,;

Rd - oTHOCcuTenbHasA BNaXHOCTb pa3basnstolero Bosgyxa, %;

- koahduuneHT oTknnka FID. oTHocUTENbHAsA eguHULa,;

rT- KoatppuumeHT otknunka FID ansa metaHona, oTHocuTeNlbHas eauHULA,;

K- OTHOLUEHME BeNnyMH abCoMTHOrO CTaTMYECKOro AaB/eHNs Ha Bbixoge W Ha Bxofe SSV (f03Byko-

BOro pacxogomepa BeHTtypu);

I, - OTHOLLEHWE BbIXOAHOTO AnaMeTpa SSV. d, K BHyTpeHHeMy AuameTpy BnyCcKHOW Tpy6KM, OTHOCUTE Nb-

Has efuHNLA;

p-NAOTHOCTb. KI/M3

S - Harpyska, 3afjaBaemMasi HarpyxatLum yCTPONCTBOM. KBT;

73 - abconoTHaa Temnepartypa Bo3gyxa Ha Bnycke. K;

7d - abconioTHasa Temnepartypa Touku pockl. K:

TTl- craHpgapTHas abconoTHas TemnepaTypa (4N BO3Ayxa, NOCTynawlWero B KaMepy CropaHus,

298 K), K;

My bl

7C- abconoTHaa TemnepaTtypa Bosgyxa nocne Bosgyxooxnagutens. K;
7cro( - cTaHgapTHan abconioTHaa TemnepaTypa Bo3fyxa nocne Bosgyxooxnagutens. K;
Vm- MonekynspHblii 06bEM, I;
L, - BecoBoli koathULMEHT, OTHOCUTENbHASA €4UHULA,;
- 3(hPEeKTUBHbI BeCOBOI KO3(D(PMLNEHT, OTHOCUTENBHASA eAnHMLA.

4.2 0O603HauyeHUs cocTaBa Tonamea

cogepxaHue H B Ttonsmee. % macchl;

WALF B

“BET - cofepxaHve C B Tonamee. % macchl;
WGAM - cofepxaHuve S B Tonauee. % macchl;
WOEL - cogepxaHune N B Tonsmee. % mMacchl;
“eps - cogepxaHue O B TON/IMBO. % Macchl,
X - MonsipHasa KoHueHTpauumsa (H/C);

p - MonspHasa KoHueHTpauumsa (C/C);

y - MonsipHas KoHueHTpauus (S/C);

5 - MonsipHas koHueHTpauus (N/C);

e - MosisipHas koHueHTpaums (O/C):

MpumeyaHune — O npeobpasoBaHUN MaccoCofepXaHusi B MOSIPHYIO KOHLEHTpaLuuio 1 o6patHo —cm. op-
(A.3) —(A.12) B npunoxeHun A.

4.3 O603HaYeHNs 1 coKpaLLeHna 4N XMMUYECKUX BeLLecTB

ACN - aueToHuUTpun;

C1l - 9KBMBAJIEHT YrneBogopoja B NpuBeAeHun K yrnepoay 1,
CH4 - MeTaH;

C2H6 - 3TaH;

C3uB - nponak;

CH30H - MeTaHos.

co - oKcupa yrnepoga,;
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co2 - [MOKCUA, Yyrnopoaa,;

DNPH - AVHUTpOtheHuNrnapasuH;
OOP - AvokTundTanart;

HC - YIN1eBOA0POAbI;

HCHO - (hopmanbgerng,;

HD - BOfA;

NH3 - aMmMuak;

NMHC - HemeTauoBble YreBoopo/bl;
NO - oKcup asoTa;

no?2 - [Auokcug asorta;

NOx - OKCMAbl a30Ta;

n2o - AVHUTPOOKCKA;

02 - K1cnopop;

RME - MeTW/I0BbI 3chp pancoBoro Macna,;
502 - QMoKcug cepbl;

503 - TPUOKCUJ cepbl,

4.4 CokpaleHus

CRV pacxofoMep BeHTypu C KpUTUYECKMM UCTEUYEHUEM;
CLD - XEMUTIOMUHECLLEHTHBI AETEKTOP;

CVsS - cuctema ot6opa nNpob6 NOCTOAHHOrO 06bLEMA;

ECS - 3/1eKTPOXMMUYECKNI AATUNK;

FID - M1a3MeHHO-VOHU3aLMOHHbI feTeKTop;

FTIR - MHJIpaKpacHbIn cnekTpoaHanusaTop ¢ npeobpasoBaHnem dypbe;
GC - rasoBblii xpomatorpad;

HCLD - XeMUTHOMUHECLIEHTHBbI AETEKTOP C NOLOrPEeBOM;

HFID - M1a3MEeHHO-VIOHU3aLMOHHbI AeTEKTOP C NOAOrPEBOM,;

HPLC - XWUAKOCTHbIV XpomaTorpad) BbICOKOTO JaBeHUs;

NDIR - HegMCnepCcUOHHbIA NHJIPaKpPaCHbI cnekTpoaHannsarTop;
NDUVR - aHa/M3aTop HeaUCNEepPCHOro yabTPadroNeToBOro pe3oHaHca,;
NMC - OTAenuTeslb HEMETaHOBbIX hpakuuii;

PDP - 06bEeMHbI Hacoc;

PMD - napamarHuTHbI/ feTeKTop:

PT - YacTuubl:

SSV - pacxogomep BeHTypu € JO3BYKOBbIM UCTEUYEHUEM,

uvD - ynbTpadroneToBbIli 4ETEKTOP;

2RDO - [JATyYuK Ha OCHOBE ABYOKNCU LUPKOHUS;

5 YcnoBusi npoBefeHnsi CMbITaHUIA

5.1 YcnoBusi ucnolTaHuii gBuratenei
5.1.1 NMapameTpbl aTMOCEPHbIX YC/IOBUI NPU UCTIbITAHUAX

Mpu UCMbITAHUAX AO/MKHBI U3MEPSATLCA abcooTHas TemnepaTypa Bo3gyxa Ha Bnycke Aguratens Ta B
rpagycax KenbBUHA U aTMOCepHOe AaBNEeHKe AA CyXOro cocTosiHUA p5 B KMa. atMocdepHblil dhakTop fa
[OJIKEH BbIYUCNIATLCS CEAYIOLUM 06pa3oM:

a) ANnA aBuraTeneii ¢ BOCnjamMeHeHNeM OT CXaTus

- Ans ABurateneil 6e3 HaaLyBa U ¢ MEXaHUYECKUM HafyBOM

)
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- 4ns aBurateneii ¢ Typ6oHaaAyBOM C OXNaXAEHUEM UK 6e3 OXNaXKAEHNS HafAyBOYHOMO BO3AyXa

b) ansa ,CI,BVII'aTe}'IeVI C UCKPOBbIM 3aXUraHmem

Mpumevanne - dopmynsl (1). (2). (3) cooTBETCTBYIOT 3KOMOrMYecknM HopmaTneam E3K. ESC n EPA. Ho OT-
nuyatotes ot hopmyn ISO ANs KOPPEKLMU MOLLHOCTHU.

5.1.2 KpuTepuii npuemMaeMocTn NcnbiTaHui

UTO6bI UCNbITAHWS UMENW IOPUANYECKYIO CUY, HE0BXO0AMMO, YTOBLI NapaMeTp /ayfoBeTBOPAN YCOBUIO:
0.93 Sfas 1.07. @)

Mpy npoBegeHun ucnbiTaHuii napameTp fagomkeH HaxoanTbea B guanasoHe ot 0,96 go 1.06.

5.2 [BuraTenu c oxfaxAeHUeM HaAAyBOUYHOTO BO3ayxa

Temnepartypa Haf4yBOYHOr0O BO3Ayxa Npu UCNbITaHWAX A0/MKHA (OMKCUMPOBATLCS U NpU YacToTe BpaLlle-
HUSA. COOTBETCTBYHLLEN 06BABMNEHHOVW MOLLHOCTM U MOJHONM Harpyske, Ao/hkHa OblTb paBHa MakCUMasIbHONA
TemnepaType HaAAyBOYHOro Bo3dyxa, 00bsSABNEHHOW NnpousBoauTenem, ¢ To4HocTbio fo + 5 K. Temnepartypa
oxnaxaarwolleli cpeabl B 0x1aguTtesnie HagyBoOYHOro BO3ayxa A0/KHa 6biTb He 6onee 293 K (20 °C).

Ecnu B KauecTBe UCTOYHUKA BO3Ayxa A/1A ABUraTenNs UCMosb3yeTcsl TEXHOMOorM4yeckasl cucteMa cteHaa
UM BHELWHWI HaTeTaTeNb. TO NpW YacToTe BpaLleHUsl, COOTBETCTBYOLE/ 0ObABNEHHON MOLLHOCTW 1 NOJI-
HOIl Harpyske, TemMmnepaTtypa Bo3Ayxa Ha Bnycke AO/IKHA OblTb paBHa 06bABMAEHHON MPOU3BOAMTENEM MaKCU-
MasibHOI TemnepaType HagAyBOYHOIo BO3dyXa C TOUYHOCTLIO A0 + 5 K. Mpu aToM Temnepartypa 1 pacxog, ox-
naxgarollei cpeapl B ox1agntene HagayBoOYHOTO BO34yXa He J0/MKHbl MEHSATLCS Ha NPOTSHKEHUW BCEro umkia
ucnbiTaHuii. Npon3BoAMTENBHOCTL OXNaanNTeNs HaAAyBOYHOIO BO3Ayxa A0/KHA BbloupaTbCa B COOTBETCTBUN
C OOLLENPUHATON WMHXEHEPHOW NPaKTUKON U COOTBETCTBOBATb TPEOGOBAHUSIM TUMUYHBLIX MPOMbILUNEHHbIX U
TPaHCMNOPTHbIX MPUMEHEHWIA.

5.3 MowHocTb

M3mepeHus BpeAHbIX BbIGPOCOB A0/MKHbI NPOU3BOANTLCS NpU paboTe ABuratesns nog Harpyskoi, cooT-
BETCTBYHOLLEN TOPMO3HOIN MOLWHOCTM 6€3 yyeTa Kakux-nMbo NonpaBokK, onpeAeneHHbIx no MCO 14396. Mpu
3TOM ABUraTenb Ao/HKEH ObiTb 060PYAOBaH TOMILKO TEMU BCMOMOraTe/ibHbIMU YCTPOCTBAMM, KOTOpble HE0b-
XOAUMbI ANS ero paboTbl (Hanpumep, BEHTUASTOP MKW BOASHONM Hacoc). Ecny yctaHOBKa BCnomoratesibHbIX
YCTPOACTB Ha WUCNbITaTe bHbIA CTEH HEBO3MOXHA WK 3aTpyAHEHA, cneayeT onpeaennTs MOLWHOCTb, 3aTpa-
YyMBaeMyIo Ha UX NPUBOJA, U BbIYECTb €€ U3 U3MEPEHHOI MOLLHOCTY ABUraTens.

Ecnn gBuratens nMeeT kakne-nnb6o BCnomoraresibHble YyCTPONCTBa, KOTOpble HE06X0AUMbI TO/TbKO AN
paboTbl NPMBOAMMOro 060pYy/A0BaHNS, TakMe YCTpoiicTBa nepes UCbITaHUSIMU LO/IKHbI 6blTb CHATLI. MNpuMe-
pamMu Nofo6HbIX YCTPONCTB ABMSATCA:

- BO3A4YLUHBIA KOMMpeccop A1 TOPMO3HOW CUCTEMBI.

- HacocC rmapoycunnTens pyns.

- KOMMNpeccop KOHAMLMOHepa,

- Hacockl rmapoycunnTenei.

MoapobHee 06 aTom cM. 3.9 1 ISO 14396.

Ecnu BcnomoratesibHble YyCTPOMCTBA HO OblIM CHATHI, fO/TXHA GbITb ONpeAesieHa MOLWHOCTb, NOTpebs-
emMas UMy Npu 4yacToTe BpalleHUsi, COOTBETCTBYHOLLEA YCIOBUSIM UCMbITAHUIA, YTOObI paccunTaTb Harpysky,
3a/laBaeMyto HarpyXatwLyMm yCTPOMNCTBOM B COOTBETCTBMU ¢ 12.5. 3a WUCK/IIOYEHMEM C/lyyaeB, Korga Takue
YCTPOICTBA ABMAKOTCA HEOTHEMIEMON YacTblo ABUraTens (Hanpumep, BEHTUNATOP ABUraTens ¢ BO34YLUHbIM
oxs1axaeHuem).
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5.4 CneuuanbHble YCNOBUS UCNbITAHWU
5.4.1 BnyckHaa cuctema agsurartens

[ns nogaun Bo3fyxa MOXeT MUCMO/b30BaTbCA LITATHbLIA BO3AYLUHbIA pecuBep ABuUratens Wau BnyckHas
cucTemMa ucnbITaTeNbHOro CTeHAA NpY YCNOBUMW, YTO NOTeps AaB/eHVs Ha BXoAe nepej BO34yXo0unctTutenem
npu YacToTe BpalleHus, COOTBETCTBYHOLEA 06bSABMAEHHON (HOMWHA/IbHOW) MOLLHOCTM W MOJIHOW Harpyske,
paBHa MakCMMasibHOMY 3HaYeHWI0 3TOr0 napameTpa, onpefesieHHOMY WM3roTOBUTENEM ABWUraTens, ¢ TOYHO-
cTbto = 300 MMa.

Ecnu gsuratenb uMeeT BCTPOEHHYIO CUCTEMY Mojaun BO3gyxa, aTa cuctema [0/HKHA MCNoNb30BaTbCA
npu NcnblTaHNNAX.

NMpumevyaHne —Heo6GXoANMblE 3HAYEHUA TMAPABNYECKOTO CONPOTUBEHNS AO/MKHbI YCTAHABIMBATLCS NpU
06bABMEHHOM (HOMUHANBHOI) YacTOTe BpalLeHUs 1 NOJHOI Harpyske.

5.4.2 BbinyckHasa cuctoma gsuratens

[nsa BbiNycka MOXET WCMOMb30BaTbCA LITATHbIA BbIMYCKHOW KONMEKTOp ABUraTens Wiu COOTBETCTBY-
follas cucTemMa WUCMbITaTeNbHOMO CTeHAA NpK YCA0BUM, YTO MPU O6BABAEHHbIX (HOMUHAMBHBIX) 3HAYEHUSX
4acTOTbl BpaLLeHUss U Harpy3km oHa co3gaeT NpOTWBOAAB/EHUE, PABHOE MaKCUMasibHOMY 3HAYEHUIO 3TOrO
napameTpa, onpefenieHHOMY U3roTOBUTENEM ABUraTENSA, C TOUHOCTbIO + 650 Ma. BbinyckHas cuctema foMmxHa
y[I0BIETBOPSATb TPE6OBAHNSAM, YCTAHOB/EHHBIM N1 NP0600TO0pa 0TpaboTaBLUNX ra30B U3 BbIMYyCKHOW TPY6bI
cornacHo 7.5.5.17.2.1 (EP) u 17.2.2 (EP).

Ecnu aBuratenb UMeeT BCTPOEHHYHO BbIMYCKHYI CUCTEMY, 3Ta CUCTEMA [OJIXHA MCNOMNb30BaTLCS Npu
UCMbITAHNSX.

Ecnu gBuraTtenb 060pyaoBaH YCTPONCTBOM OUMCTKM OTPabOoTaBLUMX ra30B, AMaMeTp BbiMyCKHOW TPyObl
He OO/MKEH U3MEHATLCA Ha yyacTke, NPeALIecTBYOLEM pacLUMPEHUo BbIMYCKHOTO TPakTa, rAe YyCTaHOB/IEHO
YCTPOWCTBO OYMCTKM OTPaGoTaBLUMX Fa30B, Npuyem A/IMHa 3TOro yyacTka JO/KHA GblTb paBHa kak MUHUMYM
yeTblpeM AnameTpam BbINYyCKHOM Tpybbl. PaccTosiHne oT chnaHua BbiMyCKHOTO Tpy6onpoBoAa MW BbIXOAHO-
ro ceueHust Typ6okomnpeccopa [0 YCTPOWCTBA OUMCTKM OTpaboTaBLUMX ra30B [OJ/HKHO OblTb TaKUM Xe. Kak
npv yCTaHOBKe fBuraTtens Ha 06bekTe, UM COOTBETCTBOBATH YKasaHUAM W3roToBuTeNs asuratens. MpoTuso-
[aBneHvne Ha BbINycke WAV rMAPaBNyeckoe COMPOTMB/IEHWE BbIMYCKHON CUCTEMbI AOJ/IKHO OTBevyaTb Yymno-
MSIHYTbIM Bbllle KpuTepusM. JomkHa 6biTb 06ecneyeHa BO3MOXHOCTb PEryMpPoBaHUsi 3TUX NapameTpoB C
nomolblo Agpoccens. Mpy UMUTALMOHHBIX UCALITAHUAX W NPU CHATUWN XapaKTepucTUK ABuUraTens eMKoCTb,
coepxalias ycTpoiCTBO OYMCTKM OTpabOTaBLUMX a30B, MOXET CHUMATbCA U 3aMEHSITbCA 3KBUBAIEHTHON
€MKOCTbH0, BK/toYatoLLeli KOHCTPYKLMIO CO BCTPOEHHbIM HEAKTUBHBIM KaTasin3aTopoM.

NMpuMevyaHne —Heo6GXOANMbIE 3HAYEHUS TMAPABINYECKOTO CONPOTMBEHNS AO/MKHbI YCTAHABMBATLCS NpU
06bABMEHHOV (HOMUHANbLHON) YacToTe BpalleHUs 1 NOMHON Harpyske.

5.4.3 Cuctema oxnaxgeHus

Cuctema oxnaxaeHus asuraTens Ao/mkHA obGecneunBaTh NoafgepxaHne HopMasibHbIX pabounx Temne-
patyp. onpeaAenieHHbIX U3roTOBUTENEM ABUTaTENS.

5.4.4 Cma3o4yHoe macno

XapakTepucTukM cMa3oyHoro macsna, Ucrnosib3yemMoro npu UCnbiITaHUAX, AONKHbI 6bITb 3aCbI/IKCMpOBaHbI
N NPUNOXEHbI K NPOTOKONY UCMbITaHWIA.

5.4.5 Perynupyemble kap6topaTtopsbl

WcnbiTaHus gsurateneii, MetoLmx kap6ropaTopsl ¢ peryimpyemMbiMy orpaHnynTeIsiMm MakCMmMasibHOro
N MUHUMa/IbHOTO MOJTOXEHWIA, [O/KHbI MPOBOAUTLCS NMPU 060MX NONOXEHUSIX Kap6topaTopa.

5.4.6 CanyH

Ecnu npu n3amepeHun obLLero KonnyecTsa BbIGPOCOB ABUTaTeNsA C OTKPbITbIM KapTepoM Heo6XoauMo
YUNTbIBaTb KapTepHble rasbl, TO 3TW rasbl JO/IXHbI OTBOAMTLCA B BbIMYCKHYH CUCTEMY Ha y4yacTKe Mexay
BbIXOAHbIM CEYEHMEM YCTPOCTBA OYMCTKM OTpaboTaBLUMX ra3oB (MpU ero Hasm4ymMmn) U TOUKO oT6opa npob.
PaccTosiHMe OT MecTa BBOJa KapTepHbIX ra3oB B BbIMYCKHOM TpaKT [0 TOYkM 0T6opa npo6 A0/HKHO 6biTh A0-
CTaTOYHbIM A/151 NOSIHOTO NepeMelUnBaHNs KapTepHbIX a3oB ¢ 0TPAGOTaBLUMMY Fa3amMu.
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6 TonnveBo ANA UCMbITaHW

XapakTepucTvku TONAMBa OKasbiBAlOT BAWSHME Ha COCTaB BPeAHbIX BblGpOCOB Asuratens. MNoatomy
XapaKkTepucTrK/ TONAMBA, UCMONb3YEMOr0 NpY UCNbITaHWAX, A0/DKHBI (DUKCMPOBATLCSA M NpunaraTbes K NpoTo-
KONy ucnbiTaHuii. MNpu NCnonb3oBaHUM TOMNB, NepedncrieHHbix B 1ISO 8178-5 B kauecTBe 3Ta/IOHHbIX, AO/XK-
Hbl 6bITb yKka3aHbl 0603HaYeHne TONIMBa U ero napaMeTpbl; B OCTasIbHbIX CAyYasx fO/MKHbI ONKCUPOBAaTLCA
XapakTepmucTukM TOMIMBa, KOTOPbIEe YKa3aHbl B COOTBETCTBYIOLLMX NepeyvHax, NnpuBoanmbIx B 1ISO 8178-5.

Temnepartypa Ton/nea [0/KHa COOTBETCTBOBATL PEKOMeHAaunaM n3rotosutens. Temnepartypa Tonau-
Ba [0/IKHa U3MepPATLCA Ha BXOZe TOM/IMBHOMO Hacoca BbICOKOrO AaB/IEHNs WU B APYroM MecTe, yKka3aHHOM
M3roToBUTENEM; pe3y/bTaTbl U3MEePEeHNs A0/MKHbI (OUKCMPOBATLCS.

Bbi6op TONAMBA 3aBUCUT OT LieNv AaHHbIX UCMbITAHWIA. ECnn 3aMHTepecoBaHHble CTOPOHbI He ,Or0BOpU-
nvcb 06 MHOM, BbIGOP TON/IMBA ANA UCMbITAHWI AO/KEH NPOU3BOAUTLCA B COOTBETCTBUM C AAdHHBIMU Tabnuupl
1. B cnyyae OTCYTCTBMSA HY)XHOIO 3Tas/IOHHOIO TOM/MBa L0MYyCKaeTCs MCNoNb30BaHWe ApYyroro Tonnavea, Mo
CBOMM CBOWCTBaM J0CTaTOYHO 6/IM3KOr0 K 3Ta/IOHHOMY. XapaKTepUCTUKN TONAMBA AO/MKHbI ObITb 06 bSABNEHbI.

Tab6nuuya 1- Bblibop Tonnvea

Llenb vicnbiraHuii 3avHTepecoBaHHble CTOPOHbI Bbi6op Tonmoa
TunoBsble ucnbiTaHua (ceptudukauma) OpraH cepTudmkaunn. JTasloHHoe TONAWBO, €CNN TaKkoBoe
M3roToBuTE b MM NOCTaBLLNK onpejenieHo: MNPOMbILW/IEHHOe TOoM/u-
BO. €C/11 3TaN0OHHOE TOMN/IMBO He onpe-
AenexHo
Mpuemo-caaTtoyHble UCnbITaHNS M3roToBMTEb NN NOCTABLUNK lMpombiWNeHHoe TOnAMBO, onpeje-
3aKas3uyuk UM MHCNeKTop NeHHoe usrotosutesnem'
VccneposaHue,'MogepHusanmsa OpfHa unu 6onee M3 NepeyvncrieHHbIX B 3aBMCMMOCTU OT Lenei ncnbitaHui
opraHusauuii:
- U3rOTOBUTESb.

- uccneposartenbckas opraHmsayuna.
- NOCTaBLWUK TON/IMB N Macen

3akasunkm U MHCNEKTOPbI AO/KHbI UMETb B BUAY, YTO 3HAYEHUS BPeLHbIX BbIGDOCOB, nonyyeHHble Npu Ucnosnb-
30BaHMM MPOMbILIEHHBIX TOMIMB, He0b6A3aTeNbHO OyAyT yknaabiBaTbCA B AONYCTMMbIe Npegesibl, npegnonaratwline
Mcnosb3oBaHMe 3TaJIOHHOrNo Ton/MBea.

7 Vi3mepuTenbHOe 06opyfoBaHue N n3Mepsemble napameTpbl

7.1 O6wwme NnonoxeHns

N3mepeHune BbIGPOCOB razoo6pasHbiX U TBEPALIX KOMMOHEHTOB BbiMyCKa ABuUratens A0/HKHO Npou3Bo-
ANTbCA cornacHo MeTofaMm, onucaHHbIM B pasfenax 16 n 17. B ykasaHHbIX pasfenax npuBogATcsa onvcaHus
pekoMeHAyeMbIX CUCTEM aHanu3a razoobpasHbix BbIGpoOCcoB (pa3gen 16). a Takke pekoMeHyeMblX CUCTEM
pasbaBneHus n npobooTbopa yacTuy (pasgen 17).

[onyckaeTcsa Takke NpMMeHeHWe ApYyrnx CUCTEM U aHa/IM3aTopoB, eC/IM OHU O6ecneymBaloT 3KBMBA-
NeHTHble pe3ynbTaTbl. AKBUBAIEHTHOCTb CUCTEMbBI AO/DKHA MOATBEPXAATLCA aHaIM30M KOPPENsAumMmn Kak Mu-
HVMYM MO CEMM TOUKaM Mexfy paccmaTpuBaemoin CUCTEMOW 1 OAHON 13 [ONYCTUMbIX CUCTEM, ONpeaeneHHbIX
B HacTosilem cTaHgapte. TepMUH «pe3ynbTaTbl» B AAHHOM Clyvyae OTHOCUTCH K cpefHeB3BeLleHHOMY (Mo
onpefeneHHoMy LUKY) 3Ha4YeHU0 BpeAHbIX BbIOPOCOB. TeCTbl Ha KOPPEensAunto [0/KHbI NPOBOAUTLCA B Of-
HO 1 TOi1 e nabopaTopuun, Ha OAHOM Y TOM Xe WUCMbITaTe/IbHOM CTEHZE U Ha O4HOM W TOM Xe Asuratene. Bece
TeCTbl AO/KHbI NPOBOAWUTLCA OLHOBPEMEHHO. Mpu 3TOM A0/HKEH MCNOMb30BaThCcA Haubonee noaxonALmii
ucnblTaTeNbHbIl LUK, onpegensiemslii no 1SO 8178-4. unu ucnbitaTenbHblid umukn C1 no 1ISO 8178-4. OkBu-
Ba/IEHTHOCTb CPaBHUBAEMbIX CUCTEM [0/KHA ONpeAensATbCA Ha OCHOBaHWM cTaTucTukn F- u f-kputepues (cm.
npunoxenune D) No ycpeAHEHHbIM 3HAYEHUSIM C UCK/TIOYEHUEM 3aBELOMbIX OLUMOOK, MOMYYEHHbIM B O4HON U
ToWi e nabopaTopun 1 npu paboyvx napameTpax ABuraTens, onpefesieHHbIX Bbiwe. CUCTeMbI, UCNOMb3Y-
emble B TecTax Ha KOppensauuio, AO/MKHbI ObiTb 3as8B/E€HbI 40 HAaYana TecTOB W COracoBaHbl MexXay BCEMU
3aMHTepecoBaHHbIMN CTOPOHAMU.

[ns Toro, 4To6bl HOBasi cMcTeMa Gbina NPUHATA B KaYeCcTBe CTaHAAPTHOM, ee 3KBMBA/TEHTHOCTb A0/XK-
Ha ObITb NOATBEPXAEHA pacyeTamy MOBTOPSAEMOCTU U BOCNPOU3BOAUMOCTY, BbIMOSIHEHHBLIMU cornacHo ISO
5725-1 n ISO 5725-2.
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Mpu ncnbiTaHUAX ABUraTefiell Ha cofepxaHue BpeaHbIX BELWECTB ¢ 0TPAGOTaBLUMMM Fa3aMu Ha CTeHAe
C Harpy304HbIM YCTPOICTBOM [JO/IXHO MCMO/b30BaTbCs 060pyA0BaHKe, onMcaHHoe Huxe. O6opyaoBaHve Ans
U3MepeHuii pacxopa, faB/ieHus ¥ TEMNepaTypbl B HACTOSILLLEM CTaHAapTe NoApoGHO He paccmaTpuBaeTcs.
3pecb NPUBOAATCS TONbKO TPEGOBAHWS K TOUHOCTU Takoro 060pyA0BaHMsl, HEO6XOAMMOW NpU U3MEPEHUsIX
cofepxXaHus BpefHbIX BeLLecTB ¢ 0TpaboTaBLUMMU razamu (7.4).

7.2 Tpe6oBaHuMA K HarpyxatrL,emy ycTpoincTey

Mpu MCNbITAHUAX LO/MKHO WCMO/Mb30BATLCS Harpyxatollee YCTPOWCTBO, XapakTepUCTUKM KOTOPOro OT-
BEYaloT TPe6GOBaHMSIM NPOBEAEHUS NCMbITATENBHOTO LKA, onucaHHoro B ISO 8178-4.

Mpu6opbl 418 U3MEPEHUIA KPYTALLEro MOMEHTA M YacTOTbl BpaLeHUs A0/MKHbI 06ecneynTs u3mMepeHme
MOLLHOCTU Ha Basly C 3aflaHHOI TOUHOCTbIO. MpK 3TOM MOTyT NOTPe6OBaTLCS LOMNOMHUTENbHbIE pacyeTbl. Tou-
HOCTb M3MepUTENbHOTO 060PYAOBaHNS AO/DKHA ObiTh TakoBa, YTOGbI BENMYMHBI JONYCTVMON MOrPELHOCTH
U3MepeHwuii, NpuBeaeHHbIe B 7.4, HE 6bI/IM NPEBbILLEHDI.

7.3 Pacxop oTpaboTaBlinx rasos

7.3.1 O6Lwume noNnoxeHns

Pacxof 0TpaboTaBLUMX Fa30B A0/HKEH ONpesenaTbCca OAHUM U3 METOAOB, NPMBEAEHHbIX B N. 7.3.2—7.3.6.
7.3.2 MeTop, NpAMOro u3mMepeHus

Mpsmoe nsmepeHne pacxoda oTpaboTaBLUMX ra30B MOXET NPON3BOAUTCA CAeyLUMN YCTPONCTBaMNU:

- laTunkn nepenaja AasfieHns Tuna pacxogomepHoro conna (cm. 1ISO 5167);

- yNbTpa3ByKOBOW pacxogomep;

- BUXPEBOW pacxofomep.

[o/mkHbI 6bITb NPUHATLI Mepbl 415 NPefoTBPaLLeHNs OLUMGOK M3MepPEeHUiA, CNOCOBHbLIX NOBMATL Ha MNo-
rPEeLIHOCTb onpefeneHns BbIOGPOCOB BpeAHbIX BellecTB. K umcy Takmx mep. B YHaCTHOCTU, OTHOCUTCS TOYHas
yCTaHOBKa M3MEpPUTENIbHOTO YCTPOCTBA B BbIMYCKHOM TpakTe ABUratens ¢ TwaresibHbIM CobaeHnemM peko-
MeHAaLmMii N3roTOBUTENS U B COOTBETCTBUM C HaA/1eXalleil MHXEHEePHOW NPaKTUKOW. YCTaHOBKa M3MepUTe b-
HOro YCTpOICTBA He [0/TKHA OKa3biBaTb BMSHMA HAa NapaMeTpbl paboThl ABUraTens u nokasaTenu BbiI6POCOB.

TOYHOCTb pacxof0OMeTpPOB [0/HKHA COOTBETCTBOBATb TPE6OBaHNAM, NPUBEAEHHbIM B 7.4.

7.3.3 MeTop, nsmepeHns pacxofos Bo3jyxa v Tonnvea

B xo4e UCnbITaHUii N3MEPSIIOTCS PacXoAbl Bo3gyxa M Tonanea. Mpn aToOM JO/KHbI UCNOMNb30BATLCS pac-
X0[l0Mepbl BO3yXa W TON/MBA, TOYHOCTb KOTOPbLIX JO/HKHA COOTBETCTBOBATL TPEGOBAHUAM, NPUBEAEHHLIM B
7.4. Pacxop 0TpaboTaBLUMX Fa30B paccunTbiBaeTcsi Nno opmyne

7.3.4 MeTog U3MepeHns pacxoga TONMBa U yrnepogHoro 6anaHca

3TOT MeTof CBOAMTCA K pacyeTy pacxofa 0TpaboTaBLUMX ra3oB MO M3BECTHbIM 3HAYEHUSM pacxoja
TON/MBA, €0 COCTaBa U KOHLEHTPaLUMsIM Yr1epofocoAepXallnux KOMNOHEHTOB B 0Tpa6oTaBLUKX rasax ¢ no-
MOLLbI0O MeToAa yrinepogHoro 6anaHca, BbinosiHsemMomy no gpopmyne (cm. A.3.2.3.1)

WBET “"BEl '1-4

Qmew - Qn*

1

rae ffj - B cootBeTcTBMM € hopmynamm (A.20) —(A.23):
Ha- macca Bofbl B I Ha KI CyXoro Bo3gyxa;
fc - no ypaBHeHuio (A.64).
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rae cOQOd - koHueHTpauus cyxoro C02 B HepasbasiieHHOM oTpaboTasLuem rase, %,;
°co ad ~ KoHueHTpauus cyxoro CO, B okpyxarouwiem Bo3ayxe, %;
CcQd - koHueHTpauus cyxoro CO B Hepa3baBneHHOM oTpaboTaBLuieM rase, ppm;
cHCw - koHueHTpauus cyxoro HC B Hepa3baBsieHHOM oTpaboTaBLuem rase. ppm.

MpumeuvaHune —JonyckaeTcs Takke UCMONb30BaHWe MeToAa KncnopogHoro 6anaHca (cm. A.3.3).
7.3.5 MeTo4 n3mMepeHnsa ¢ NOMOL b0 NHANKATOPHOTO rasa

[JaHHbllii METOA COCTOUT B M3MEPEHUM KOHLIEHTPALMU UHAMKATOPHOTO rasa B 0Tpa6GoTaBlmx rasax. Ms-
BECTHOE KO/IMUECTBO MHEPTHOrO rasa (HanpumMep, YUCTOro refinsl) BBOAUTCA B OTpaboTaBLIMe a3kl B KayecTse
VHAMKATOPHOTO raza. JTOT ra3 B BbIMyCKHOI Tpy6e cMelunBaeTcsi ¢ 0Tpa6oTaBLUMMK Fa3amMu, HO He pearvpyeT
C HUMW. 3aTem NPOM3BOAUTCS U3MEPEHVE KOHLEHTPALUM MHEPTHOTO rasa B Npo6e oTpaboTaBLUUX [a30B.

[Ons Toro uto6bl 06eCNeUnThL NoHOe NepeMeLuMBaHne UHAUKATOPHOTO rasa ¢ 0TpaboTaBLUMMK ra3amy,
npo600T60p 0TPa6OTABLUKX FA30B AOKEH ObITb YAANEH OT TOUKM BBOAA UHAMKATOPHOrO rasa Ha focTaTouHoe
paccTosiHue, paBHoe Kak MUHUMYM 30 fuameTpam BbIMyCKHON TPy6bl, HO B I0GOM Crlyyae He MeHee 1 M. Yka-
3aHHOE PacCTOsHWE MOXET 6bITb YMEHbLIEHO, EC/IM NPY 3TOM 06ecneumBaeTcs NoJIHoe NepemMellBaHmne, YTo
[LO/IXHO 6bITb MOATBEPXAEHO CPABHEHMEM KOHLLEHTPALUW HAMKATOPHOrO rasa C 3TafloHHOl KoHLeHTpauuei,
M3MEepEHHOI Npu NoAavye UHAMKATOPHOTO rasa Ha BXOA ABuratesns.

Pacxop MHAMKATOPHOTO rasa I0/KeH peryimpoBaThcsl TakuM 06pa3oMm, YTo6bl ero KoHLeHTpauus nocne
nepeMeLLnBaHus Haxo4unach B npefenax AvanasoHa U3MepeHusi razoaHannsaTopa, ¢ NOMOLLbI KOTOPOro
OHa u3mepsieTcs. Pacxon oTpaGoTaBLUKX ra30B PacCcuUUTbIBAETCS Mo hopmysie

on /y*
60 (Cmix -ca)'

rae gmew- MaccoBblii pacxof 0Tpa6oTaBLUMX ra3o., Kr/c;

gn - pacxof UHAMKATOPHOrO raza. CM3/MUH;

Ccmix" KOHLeHTpaLusl UHAUKATOPHOTO rasa nocse nepeMeLuuBaHus, ppm;

pew- NAOTHOCTb MHAMKATOPHOIO rasa, Kr/m3;

ca- (hoHOBas KOHLEHTpaLMsi MHAMKATOPHOTO ra3a B BO3AyLIHOM pecvBepe, ppm.

®oHOBasi KOHLEHTPaLWSI MHAMKATOPHOTO rasa MOXeT GbiTh OnpefernieHa Kak cpefiHee 3HaUYeHe pesyrib-
TAToB AiBYX 3aMEPOB - HENoCPeACTBEHHO Nnepes HayasioM UCMLITAHWS U NOC/e UCTbITaHUS.

Korga dpoHoBasi KOHLEHTpaLWsi cocTaBnsieT MeHee 1 % KOHLEHTpaLWu WHAMKATOPHOrO rasa nocne ne-
peMeLIMBaHUS NMpY MakCUMaslbHOM Pacxofe 0TPaboTaBLUMX ra3oB, eli MOXHO NpeHe6bpeyb.

CucTemMa B Le/IOM [o/KHA 0TBeuyaTb Tpe6GoBaHNUsIM TOUHOCTY U3MepPEHUst pacxosa oTpaboTaBLUKX ra3oB
U foNXHa 6bITb 0TKAIM6POBaHa B COOTBETCTBUM C Tpe6OBaHUAMM 8.6.

8

7.3.6 MeTo/ M3MOpPEHNA Yepes3 pacxof BO3[yxa U COOTHOLEHNE «BO3AYX-TOMN/INBO».

[JaHHblii METOA COCTOMT B pacyeTe MacCOBOIO pacxoAa 0Tpa6oTaBLUNX ra3oB MO M3BECTHLIM 3HAYEHUSIM
pacxofa Bo3ayxa W COOTHOWEHUs BO3AyX—TOM/IMBO. MIHOBEHHOE 3HadYeHMe MaccoBOro pacxofa otpa6oTas-
LLIXX ra3oB paccunTbiBaeTCs Mo hopmyne

©

roe

(10)
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roe A/Fsl - ctexnomeTpuyeckoe COOTHOLLIEHNE BO34YX—TOM/IMBO, KI/Kr:
X - koahpuLMeHT usbbiTka BO3dyxa:
CCO - KOHUeHTpauus cyxoro C02, %;
CHC ~ KOHUeHTpauus HC, ppm.

MpumeuaHune - Coctas tonnmea CpHaSyN60t npu p = 1. K Tonnmsapu. He cogepxalunm yrnepoga (Takmm Kak.
Hanpumep, Bogopoa), popmynbl (10) u (11) He NPYMEHNMBbI.

Pacxofomep Bo3fyxa Mo TOYHOCTM AO/DKEH OTBeyaTb TpeboBaHuaMm 7.4. razoaHanm3satop CO02 gomkeH
oTBevaTb TpeboBaHnaMm 7.5.4.2. a TOYHOCTb BCei CUCTEMbI AO/KHA OTBeYaTb Tpeb0oBaHNAM, NpefbABISEeMbIM
K M3MepeHMno pacxoja oTpaboTaBLUNX ra3os.

Lns namepenuns koapdurumeHTa n3bbiTka Bo3dyxa foNyckaeTcs NCNO/b30BaHNe COOTBETCTBYIOLLEN U3-
MepuTenbHON annapaTypbl, HanpuMep LMPKOHUEBLIX JaTUYNKOB, OTBevalLux TpebosanHnam 7.5.4.12.

7.3.7 O6wuit pacxos pa3baBneHHbIX 0TPaboTaBLUNX ra30B

Mpu ncnonb3oBaHUK TIO/IMOMNOTOYHOV CUCTEMbI pa3baBrieHns 06LWmii pacxos pa3baBneHHbIX oTpaboTas-
LMX rasos (qntie,) AO/MKEH 3MEPATLCA € nomoLlbio PDP unn CFV (cMm. 17.2.2). TOYHOCTb U3MepPeHns JomKHa
oTBevaTb TpeboBaHuAM 9.2.

7.4 TOYHOCTb U3MepeHns

MoBepka BCEX M3MepUTeNbHbIX NMPUBOPOB A0/MKHA 6bITh [OKYMEHTMPOBAHA B COOTBETCTBUM C HaLMO-
Ha/lbHLIMU (MEXAYHAPOAHLIMU) CTaHAApTaMu, U 0TBeYaTb TPeGOBaHUAM, NpVBeAeHHbIM B Tabnuuax 2 u 3.

MpumeuaHune - TpeboBaHWs K kKaNNGPOBKe NPMGOPOB NpUBEAEHbI B 8.5

MoBepka n3mepuTebHbIX NPUGOPOB A0/IKHA BbINO/HATLCA B COOTBETCTBUM C NpasBuiaMun, yCTaHOB/EH-
HbIMW HauVOHaNbHOlM Haf30pHON opraHusauveid, W3rotoButTenem npubopa Wan B COOTBETCTBUM C TpeboBa-
H1am I1SO 9000. BennunHbl NOrpeLwuHocTen, npuBefeHHble B Tabamuax 2 n 3. OTHOCATCA K OKOHYaTe lbHbIM
(HUKCMPOBAHHbLIM faHHBIM W YYMTBIBAIOT MOTPELUHOCTU CUCTEMBI CH0pa AaHHbIX.

Ta6nuua 2- MNpefenbHO JONYCTUMbIE 3HAYEHUS] OTK/IOHEHWI NoKasaHwii MPMGOPOB A/ U3MEpPEeHUs napameTpoB
asuratens

M3mepsiemMblii napameTp lMpeAenbHO AoNyCTUMOE OTKIIOHEHVe

YacToTa BpalleHns gsuratens + 2 % oT nokasaHusi npuéopa wanM + 1 % OT MakCMMasibHON YacTOTbl BpaLlLeHus
nsuratens (6onblee U3 3TUX ABYX 3HAYEHU)

KpyTawuii MOMeHT + 2 % oT nokasaHus npuéopa uam * 1 % OoT MakCMManbHOro KpyTsLiero MoMeHTa
asuratens (6o/bluee U3 3TUX ABYX 3HAUEHWIA)

Pacxog Tonnmsa* + 2 % OT MakCUManbHOro pacxofa Tonauea gsuratens

Pacxof Bo3gyxa” + 2 % oT nokasaHusa npubopa nam + 1 % OT MakcMManbHOro pacxoja Bo3ayxa ABu-
ratens (6onbluee U3 ITUX ABYX 3HAUEHUIA)

Pacxop oTpa6oTaBLUMX ra3os” + 2.5 % oT nokasaHus npuéopa uam + 1.5% OT MakcumManbHOro pacxoga otpabo-

TaBLUKX ra3o. Asuratens (6onbliee n3 aTux ABYX 3HAYEHWUI)

"OnuncaHHble B HacTosLWEeM CTaHAapTe pacyeTbl BbIGPOCOB B HEKOTOPbIX C/ly4Yasx OCHOBaHbI Ha APYTMX pacHeTHbIX
1 (MNK) IKCNEepUMEeHTasbHbIX MeTOoAax. YUnTbiBas orpaHnyeHve obLein onycTMMO NOrPeLLIHOCTH Npy pacyeTax Bbl6po-
COB. AONYCTUMble 3HAYEHUSA NOrPeLLHOCTER HEKOTOPbIX NePeMeHHbIX, UCNONb3yeMbIX B COOTBETCTBYIOLLUX YpaBHEHUAX,
[O/MKHbI 6bITb MEHbLLE AONYCTUMbIX MOrPELIHOCTER, NnpuBeAeHHbIX B ISO 15550:2002. Tabnuua 4.
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Ta6nuua 3 - MNpeaenbHO AONYCTUMbIE 3HAYEHUSI OTK/TOHEHUI NoKa3aHuii NpUGOPOB AN U3MEPEHUS APYTMX Napame-
TPOB. UCMNO/b3YEMbIX B pacyeTax

WNambliemcoaHnc napameTpa lMpeaensHo [OMyCTUMOE OTUIoNEHNe
Temnepatypa S 600 K +2 K a6c.
Temnepatypa > 600 K + 1% oT nokasaHus npubopa
[laBneHne oTpaboTaBLINX ra30B + 0.2 kMa abe.
Pa3pexeHune Ha Bnycke +0.05 kMa a6e.
ATMocdepHoe faBneHune + 0.1 kMa a6e.
[Apyrue paBnexHns + 0.1 kMa a6e.
OTHOCUTEbHAsA BIAXHOCTb + 3 % abe.
Ab6conTHan BNAXHOCTb + 5 % OT nokasaHusi npuéopa
Pacxop pasbasnsioLero sosgyxa + 2 % oT nokasaHusa npubopa
Pacxop pas6aBrieHHbIX 0TpaboTaBLINX ra30B + 2 % oT nokasaHua npubopa

7.5 OnpegeneHne razoobpasHbiX KOMMNOHEHTOB
7.5.1 O6uwume TpeboBaHMA K aHanM3aTopam

7.5.1.1 O6wume TpeboBaHusA

AHanm3aTopbl A0/MKHbI UMETb AManasoH U3MepeHuii, oCTaTOuHbIN 418 06ecnevyeHnss TOYHOCTH, Heob-
XOAUMOI ANA N3MEPEHUS KOHLEHTpaLMi KOMNOHEHTOB 0TpaboTasLumx ra3oB (cMm. 7.5.1.2). HacTpolika aHanu-
3aTOpOB [0/MKHA ObITb TaKoM, YTOOLI N3MepAEMble 3HAYEHNA KOHLEHTPAL MU HaxoAnIUCh B npegenax oT 15 %
0 100 % OT NONHOrO AuanasoHa LWKasbl u3MepeHns npuéopa.

Ecnun nonHblii gnanasoH namepeHunii He npesbiwaeT 155 ppm (unm ppTC) MAN. ecnmn cucTeMbl CUUTbI-
BaHWA nokasaHuii (KoMnbloTepbl, perncTpaTopbl) obecneynBatoT JOCTATOYHY0 TOYHOCTb M A0CTaToO4yHOoe pas-
pelueHne npu 3HaveHnax meHee 15 % OT MOMHOro AnanasoHa LWKasibl U3MEPEHNs, TO [oMNycKaeTCcsa N3MepATb
KOHLUEHTpauum Takke meHee 15 % OT MONHOro AManasoHa Lkasbl u3MepeHus. B aTom cnyvae Heobxoguma
[ONoNHNUTEeNbHas kanmbpoBka ANna obecneyeHnss Heo6xo0AMMON TOYHOCTU TapPUPOBOYHbIX KPUBBIX.

dnekTpomMarHuTHas CoBMecTumocTb (...MC) o6opyaoBaHus fomKHa OblTb 4OCTATOYHON AN MUHUMMK3A-
LUK [ONOSTHUTESbHBIX OLLUMOOK U3MEPEHUS.

7.5.1.2 TouHOCTb

OTKNOHEHMe nokKasaHuii aHanusaTopa OT HOMUHaNbHOM TOYKW KanWbGPOBKM He [OJ/IKHO MpeBblaTh
60nblIei U3 cnefyloLlnx BEMUMH: £ 2 % OT nokasaHus npubopa BO BCEM AvanasoHe U3MepeHuit (kpome
Hyns) unn = 0.3 % OT NOSIHOrO AuanasoHa LWKasibl U3MepeHus. TOYHOCTb onpefenseTcs B COOTBETCTBUM C
TpeboBaHMAMUN K KannbpoBke, yCcTaHOB/EHHbIMK B 8.5.5.

MpumeyaHne - TOYHOCTb OMpedenseTca Kak OTKIOHEHVe NoKasaHWi aHasm3aTopa OT HOMUHA/IbHBIX Kasu-
BGPOBOYHBIX 3HAYEHWIA, NOYHEHHbIX C UCTOMb30BAHNEM KauIMGPOBOYHOIO rasa (= UCTUHHAA BEMMUMHA).

7.5.1.3 MNpeuyunsnoHHOCTb

Mpeun3noHHOCTb, onpefensemMas kak cpefiHee KBagpaTuyHoe OTK/I0OHeHue, nosyyeHHoe no 10 nocnefo-
BaTe/IbHbIM U3MEPEHUSIM C UCMO/Ib30BaHNEM KaniMGPOBOYHOIO UM NOBEPOYHOTO ra3oB 1 YMHOXEHHOE Ha 2.5. He
[0/MKHa npeBblwaTh + 1 % 0T MakcMMasibHOM KOHLEHTPaLMK MO LWKae A5 KaKA0ro UCnosb3yemMoro gvanasoHa
cBbiwe 100 ppm (unm ppTC) 1 + 2 % ANA KaX[0ro ncnonb3yemoro gvanasoHa MeHee 100 ppT (wam ppTtC).

7.5.1.4 Wym

[nana3oH konebaHuii peakuyn aHam3aTopa Ha Hy/1eBOI, KanMbpPOBOYHbLIA U MOBEPOUHbIN rasbl 3a /-
60i nepuog B 10 ¢ He Jo/MmKeH npeBbiwaTtb 2 % 0T MakCMMasibHOrO 3HaYeHUs LWKasbl B /060 Touke nsme-
peHus.

7.5.1.5 fpeiich npubopa c Hy/1eBbIM razom

Peakuusa npubopa Ha HyfneBOi ra3 onpefenseTcs Kak ycpefHeHHas peakuusi, BKIYas LWyM. Ha npu-
CYTCTBME HYNEeBOro rasa B TeyeHne 30-cekyHAHOro nepvoga. fipeiich ¢ HyneBbIM rasom Ha NpPoTshkeHun 1 4
He [o/KeH npeBbllwaTb 2 % 0T MakCUMasibHOrO 3HAaYeHWs MO LKase HauMeHbLUIero U3 UCMnosib3yembiX Ana-
NasoHOB U3MEPEHUIA.

7.5.1.6 Apelich npubopa ¢ NOBEPOUHLIM ra3oM

Peakunsi npmbopa Ha NOBEPOYHbLIN ra3 onpefenseTcs Kak ycpefHeHHas peakuus, BK4Yas LyMm, Ha
NPUCYTCTBME NOBEPOYHOrO ra3a B TeyeHne 30-cekyHHOro nepuoga. [ipeid ¢ 10BepOBOUHLIM ra3oM Ha npo-
TsOKeHUM 14 He foMmKeH npeBbllaTh 2 % OT MakCUMasIbHOrO 3HAYeHWS MO LUKasie HauMeHbLUIero U3 NCcnosb-
3yeMbIX JMana3oHoB U3MEPEHWIA.
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7.5.2 OcyuwKa rasa

M3mepeHus cocTaBa 0TpaboTaBLUMX Fa30B MOTYT NMPOBOAUTLCS Kak 151 BNAXHOT0, Tak U /151 CyX0ro co-
CTOSIHWS rasa. BAMsiHMe ycTPOiiCcTBa OCYLLKM rasa, eCiM OHO UCMOMbL3YETCS, HA COCTAB aHa/IM3NpPYEMbIX ra3oB
[O/MKHO 6bITb MUHUMASbHLIM. Mcnosb3oBaHue XUMUYECKUX ocyluuTeneii Ans yaaneHus BofAbl U3 rasoBoii
npo6bl He AonyckaeTcs.

7.5.3 AHanunsartopsbl

7.5.3.1 O6LWMe NoNoXeHns

[lns aHanmnsa cocTaBa rasoB MCMO/b3YTCA NPUHUNMbLI N3MEPEHUA, NpuBeAeHHble B 7.5.3.2—7.5.3.12.
MoapobHoe onucaHue cucTeM M3MepeHuit NpusBefeHo B pasgene 16. na aHanv3a cocTaBa rasoB [O/IKHbI
NPUMEHSATLCA NEepPeyYncsieHHble Hxe Nprbopbl. MNpK NCNONb30BaHNN HENMHENHBIX aHanM3aTopoB AoMnyckaeT-
CA KOMMNeHcaums NPUCYLLNX UM HEeNIMHEHOCTE CXeMOTEeXHUYECKUMU cpescTBaMu.

7.5.3.2 AHanus okcuga yrnepoga (CO)

[nsa ananusa okcmaa yrnepoga [o/HKeH UCNosb30BaTbCs aHa/IM3aTop ¢ HeANCNEepPCUOHHBIM MHDpakpac-
HbiM geTektopom (NDIR) agcop6bumnoHHoro tuna.

7.5.3.3 AHanus gunokcunga yrnepoga (C02)

[ns aHanusa guokcupa yrnepoga [o/HKeH UCMOoMb30BaTbCA aHaIM3aTop C HEAUCNEPCUOHHBIM MHpa-
KpacHbiM geTektopoM (NDIR) agcop6uuoHHOro tuna.

7.5.3.4 AHanus kucnopoga (02)

[na aHanm3a kucnopoga A0/MKHbI UCMNOMb30BaTLCA NPUOOPLI C faTynkamm OfHOro U3 cnepywmnx Tu-
noB: NnapamarHuTHbIA getektop (PMD), faTuMK Ha OCHOBE AMOKCMAA LMPKOoHWA (ZRDO) nnm anekTpoxmmMumye-
ckuin gatuuk (ECS).

[latunkn Ha ocHoBe AMOKCMAA LMPKOHUSA He AO0/KHbI UCNOMb30BaTbCA NPU BbICOKMUX KOHLEHTpauusax HC
n CO. Hanpvmep, B ABUraTensax c UCKPOBbIM 3aXuraHneMm, paboTalLmnx Ha 6egHoli cmecu.

DnekTpoxumuyeckne gaTuukm gosHkHbl obecneumBaTb komneHcauno BamsaHusa C02un NOXx.

7.5.3.5 AHanus yrnesogopozos (HC)

AHanusaTop yrneBofopoA0B A0/MKEH NPeAcTaBnATb COO0W MIamMeHHO-MOHW3ALMOHHbIA AeTeKTop ¢
nogorpesom (HFID). Bce KOMMNOHEHTbI KOTOPOro - AEeTeKTOp, knanaHbl, TPY6KM ¥ T. M. - NOAOrpeBaroTCcs
TakMMm obpasom, 4Tob6bl Temnepartypa rasa noggepxuBasacbk Ha ypoBHe (463 + 10) K ((190 £ 10) °C]. Ha
asuratenu, pabortarwLme Ha MeTaHose, pacnpocTpaHaTea TpeboBaHnsa 7.5.3.12.3. Mpu ncnbiTaHMAX raso-
BbIX ABUraTesieil n Npu UCMbITaHUSAX ABUTaTenei ¢ UCKPOBbIM 3aXuraHnem c pasbasneHnem oTpaboTasLUnX
rasoB [jonyckaeTcs Takke MCMNoMb30BaHWe aHannsaTopa B BUAe NnaMeHHO-MOHU3aLMOHHOro AeTekTopa 6e3
nogorpesa (FID).

7.5.3.6 AHanun3 HemeTaHoBbIX yrinesogoponos (NMHC)

7.5.3.6.1 O6Lwme NonoxeHns

B 3aBNCMMOCTM OT KOHLeHTpauuy meTaHa (CH4) aToT meTog B 60/1bLUEl CTENEHN NPUMEHSAETCS K ra3oo-
6pasHbIM. YEM K XUAKUM TOM/MBaMm.

7.5.3.6.2 MeTop rasoBoii xpomartorpacuu (GC)

HemeTaHoBble yrnesoAopoAbl ONpefensoT nyTem BblUATAHWUA KOMYeCTBa MeTaHa, onpefesieHHoro ¢
nomoLublo rasosoro xpomatorpada (GC) npu Temnepatype 423 K (150 °C) u3 konuyectsa yrieso40poao0s,
M3MepPEeHHbIX B COOTBETCTBUM C 7.5.3.5.

7.5.3.6.3 MeTo4 oTAEneHNss HemeTaHoBbIX hpakuunin (NMC)

OnpefeneHve HemeTamoBbIX (hpakuuii NPOU3BOASAT C MOMOLLbIO OTAENUTENS HeMeTaHOBbIX dpakuuii
(NMC), yctaHoBneHHoro nocnegosatenbHo ¢ FID (cMm. 7.5.3.5), nyTem BblYMTAHUA KOMMYecTBa MeTaHa U3
Ko/imyecTBa yrneso0posoB.

7.5.3.7 AHanus okcmaos asota (NOX)

AHanusatop OKCWUAO0B asoTa A0/MKeH OblTb BbIMOJIHEH Ha OCHOBE XEMUTIIOMUHECLLEHTHOIO AeTeKkTtopa
(CLD) unm xemuntoMmHecLeHTHOro getekropa ¢ nogorpesom (HCLD) c npeo6bpasosatenem NO2/NO. ecnu
n3MepeHve BegeTcs no cyxomy rasy. Ecnvm nsmepexve sefercs no BAaXHOMY rasy, fO/DKEH UCNOb30BaTbCA
petektop Tuna HCLD c¢ npeobpa3oBaTeniem, Temneparypa Kotoporo noggepxvsaetcs Bbiwe 328 K (55 °C).
ecnun y[oBNeTBOpPSAeTCA ycoBMe orpaHnyeHus Bnarocofepxanusa (cm. 8.9.3.2). B cnyyae kak CLD. Tak u
HCLD. TemnepaTypa CTEHOK TpakTa npo6ooTbopa A0/HKHA NoAAepKMBaTbCA B AnanasoHe oT 328 K o 473 K
(o1 55 °C no 200 °C) BnnoTb 40 npeobpasoBartensa (Npy U3MepeHun no cyxomy rasy) unu aHanusartopa (npu
M3MEepPEHUN NO B/IAXHOMY rasy).
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7.5.3.8 AHanus gunokcmnga cepbl (S02)
Bbi6pockl S 02 paccunTbiBaloT MO COAEPXaHUIO cepbl B TOMIMBE, MOCKO/IbKY, Kak MNokasblBaeT onbIT, pe-
3y/ibTaTbl B 3TOM C/ly4yae 0Ka3blBatOTCA HE MEeHee TOYHbIMU, YeM Mpu NPAMOM U3MepeHun cogepxaHnsa S02:
QmSO, =Qmf WGAM-20- (12)
MpumeyaHune - Mcnonb3oBaHue pacyeTHOro metoga Ana onpegenennsa S02 npegnonaraet 100 % cropaHue
cepbl M MO3TOMY MOXET NMPUMEHATLCA TONbKO ANA ABUTATENEN, HE NMEIOLMX CUCTEM OYMCTKM Bbinycka. B aTom cnyyae Ko-
nuyectBo S 02 MMOXET N3MEPSATLCA B COOTBETCTBUN C UHCTPYKLMAMMN NOCTABLLMKOB M3MEPUTE/IbHbIX MPUGOPOB. MNMOCKONbKY
n3mepeHvie S02npeacTtaBnsieT co60i 4OCTATOYHO C/IOXHYO 3a4auy U T. K. ero 3 (PeKTUBHOCTb He NOATBEPXAEHA B [O/XK-

HOM mepe I'IpaKTI/IKOVI, NPpUMEHEeHNe 3Toro metToga Tpe6yeT npegBapuTenIbHOrNo cornaweHme Mmexay 3amHTepecoBaHHbIMU
CTOpOHamu.

7.5.3.9 AHanus ammunaka (NH3)

CopepxaHne ammuaka onpefenstot npy nomowmn CLD, kak onvcaHo B 7.5.3.7, C UCNONb30BaHNEM ABYX
pa3nuyHbIX Nnpeobpasosarteneit. na onpegenenus obuero konvyectsa NOx n NH340/mxeH Mcnonb30Bartbes
BbICOKOTEMMNEPaTYpPHbIl NnpeobpasoBaTenb Ha 973 K (700 °C).

Ons onpepenenuns Tonbko NOX AO/MKEH UCMOMb30BaTLCA HM3KOTEMNEpaTypHbIi Nnpeobpa3oBaTesib Ha
573 K (300 °C). Pa3HOCTb 3TuXx ABYX 3amMepoB faeT KOHLEHTpauu amMmuaka. [aHHblli MeTog fOoCTaTo4yHO
MeANIeHHbI (aHanm3 3aHMmaeT nopsgka 10 MuH).

B kauecTBe anbTepHaTUBbI MOTYT MCNOMb30BaTbCA aHanmsaTopbl FTIR (MHpakpacHblii ¢ npeobpaso-
BaHnem ®ypbe) nnm NDUVR ( Ha OCHOBE HeAWCNepCUOHHOTO YbTPamoneToBoro pe3oHaHca) CornacHo MH-
CTPYKUMAM MOCTaBLLMKOB COOTBETCTBYIOLMX U3MEPUTENbHBIX NPUOOPOB. Tak kak 3thheKTUBHOCTb 3TUX METO-
[10B He MOATBepXeHa B f0/HKHOW Mepe NPaKTUKOW, X NpUMeHeHne TpebyeT npesBapuTeIbHOro cornatleHus
Mexay 3aMmHTepecoBaHHbIMU CTOpoHamu. B JaHHOM criyvae aHanu3 3aHMMaeT MeHblle BPEeMEeHW, YeM mpu
1cnonb3oBaHMM MeToaa AByX npeobpasoBaTteneii.

7.5.3.10 AHanus guHutpookcuga (N20)

[lns aToro aHanm3a mMoryT ucnonb3oBatbcst aHanmsatopbl Tuna FTIR unyv NDIR (HeAncnepCcuoHHbI WH-
dpakpacHblii) cornacHo UHCTPYKLMAM NOCTaBLLMKOB COOTBETCTBYHOLLMX N3MEPUTENbHbIX NPU6G0POB. MoCKob-
Ky a(hheKTMBHOCTb 3TOr0 MeToAa He MoATBEPXAeHa B JO/MKHON Mepe MpakTUKON, ero npuMmeHeHue Tpebyet
npefBapuTesibHOro CorlalleHns Mexay 3anHTepecoBaHHbIMU CTOPOHAMM.

7.5.3.11 Ananus dopmanbgernga (HCHO)

CopgepxaHue hopmanbgernga onpefensor nponyckaHuem npobbl oTpaboTaBlIUX rasos, NpeanoyTu-
TeNbHO pasbaBieHHbIX, Yepe3 UMMNUHXeP C pacTBOpoM AuHuTpodeHunrngpasvHa (DNPH) B auetonutpune
(ACN) nnu yepes KBapLEeBbIi KapTpuax ¢ nokpbiTuem 2.4-DNPH. B3aTas npo6a aHanm3npyeTcsi C NOMOLLbIO
XWUIKOCTHOro xpomartorpada Bbicokoro gasnexusa (HPLC). rae ucnons3syetcsa ynbTpadunoneTosoe geTekTnpo-
BaHWe C A/IMHOW BOMHbI 365 HM. [lonyckaeTcs Takke Ncnonb3oBaHne aHanusatopoB FTIR cornacHo MHCTPYkK-
UMM MOCTaBLLMKa COOTBETCTBYOLWMUX N3MEPUTESTbHBIX NPUOOPOB.

7.5.3.12 AHann3 metaHona (CH30H)

7.5.3.12.1 O6wume NonoxeHus

[onyckaeTca ucnonb3osaHne aHanm3atopoB FTIR cornacHo MHCTPYKUMAM NocCTaBLyMKa COOTBETCTBY-
OLLMX M3MepuTenbHbIX NPUGopoB. Mockonbky 3heKTUBHOCTL 3TOr0 MeToAa He NOoATBEPXAEeHA B AO/MKHOW
Mepe NpaKkTUKOW, ero npuMeHeHwe TpebyeT npeABapuUTe/IbHOTO COrNalleHns Mexgy 3auHTepecoBaHHbIMU
CTOPOHaMMU.

7.5.3.12.2 MeTop rasoBoii xpomartorpacuu (GC)

CopepxaHue meTaHo/1a ONpeAensaloT NponyckaHneM npobbl 0TpaboTaBLUKX ra3oB Yepes UMNUHXeEpP C
[leNOHN3MPOBaHHON BofoN. B3sAiTas npoba aHanu3vpyeTcs MEeTOAOM rasoBOi xpoMaTorpaguu ¢ MoMoLLblo
FID.

7.5.3.12.3 MeTtog HFID

HFID, oTkannmbpoBaHHbIli NnponaHoM, fo/keH pa6oTaTtk npu TeMmnepatype (385 + 10) K ((112 + 10) °C].
KoathhnumeHT BAmMAHMA MeTaHoNMa [O/MKEH onpeaesnATbCA NPU HECKOIbKUX 3HAYEHUSX ero KOHLUEeHTpaumu,
AnanasoH KOHLeHTpauuii meTaHona B npobe [o/mkeH cooTBeTcTBoBaTh 8.8.5.

7.5.3.13 Vi3mepeHune koapduumeHTa n3bbiTka BO3gyxa

O6opyaosaHune 4515 U3MepeHusa KoaduureHTa nsbbiTka Bo3ayxa, UCNOMb3yeMoe A1 onpeaeneHus
pacxofa oTpaboTaBLUKX ra3oB COrnacHo 7.3.6, A0/HKHO ObITb BbINOMIHEHO Ha OCHOBE AaTunka KoaduuveHTa
136bITKa BO3Ayxa LUMPOKOro fuanasoHa wav gartunka K LMPKOHWEBOro Tuna.

JaTtuvk fo/mkeH yctaHaBMBaTbCA HENoCpeACcTBEHHO Ha BbIMYCKHOW Tpyb6e, rae Temnepatypa otpabo-
TaBLUNX ra3oB [0CTATOYHO BevKa A/ia npefoTBpalleHns KoHAeHcauuy Bnaru.
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MorpeLHoCTb faTumka co BCTPOEHHON 3/1EKTPOHMKONM He A0/KHA NPEeBbILAaTh:

-+ 3 % OT nokasaHusa npuéopa npn\ < 2,

- + 5 9% oT noka3aHusa npmbopa npu 2 SHA<5.

-+ 10 % oT noka3aHusa npubopa npu 5s X

[ns obecneyeHns ykazaHHbIX Bbile TpeboBaHWi K TOYHOCTY AATUUK JO/DKEH ObiTb OTKa/IMGPOBaH B CO-
OTBETCTBMM C MHCTPYKLUUAMW U3roToBUTENS Npubopa.

7.5.4 OT60p Npo6 oTpaboTaBLIKX ra3oB

Mpo6ooT60pHMKM OTpaboTaBLUMX ra30B AO/KHbI YCTaHaBIMBATLCA Ha PacCTOSAHUM OT BbiXOfa U3 Bbl-
MYCKHOM cUCTEMbI MO X0y MOTOKA, PABHOM Kak MUHWMYM TPEM AvameTpaM BbIMyCKHOW Tpybbl, HO He MeHee
0.5 M; Npy 3TOM OHM AO/MKHbI HAXOAUTLCA AOCTATOYHO 6/IM3KO K ABUraTesnto Aas Toro, 4Tobbl Temnepatypa
0oTpaboTaBLUMX ra30B B MecTe yCTaHOBKM Obina He meHee 343 K (70 °C).

B MHOrouwnMHApPOBOM [ABWratenie, UMELEM Pa3BeTB/IEHHbIV BbINYCKHOW KOMMEKTOp, BXOA Npo6ooT-
OGOpHMKa JO/MKEH pacrnonaratbCA Ha paccTosHUW OT ABuratens, 4OCTaTO4HOM ANsA Toro, YTobbl nMpoba fo-
CTOBEPHO npejcTaBnana ycpefHeHHble No BCEM LWINHAPaM 3HAYeHWA KOMMNOHEHTOB Bbinycka. B MHoroum-
NMHAPOBOM fiBUTaTene C pasfesbHbIMU BbINYCKHbIMW KOMNEKTopaMu (Hanpumep, B V-06pa3Hom) fonyckaeTcs
npoun3BOAUTL OTOOP NPO6 OTAENBHO MO KaXAOMY KOM/IEKTOPY M 3aTeM MO HUM paccunTbiBaTb cpegHee 3Ha-
YyeHue BbIGPOCOB. MOryT MCMOML30BaTLCA U APYrne MeTofbl, 419 KOTOPbIX NOATBEPXAEHA VX KOPPensauns ¢
MeTofamMun, OnucaHHbIMK Bbile. B pacyeTax BbIGPOCOB JO/MKEH MCNOb30BATLCA NOJHbIA MaCCOBbIA pacxos,
oTpaboTaBLUMX ra30B.

Mpy HaNM4Mn Kakoro-M6o yCTPONCTBa OUYUCTKN BbINyCKa, OKasbiBaloLLero BANSHWE Ha cocTaB 0Tpabo-
TaBLUMX ra3os, 0T6OP NPo6 AO/HKEH NPOM3BOAUTLCH 38 3TUM YCTPONCTBOM.

B gBuraTensax c NCKPOBbIM 3aXMNraHnem Npo600TOOPHUK AOIKEH HAXOAUTLCA HA CTOPOHE BbICOKOTO AaB-
NeHVA TNYLWNUTENS, HO KakK MOXHO Jasiblie OT BbIMYCKHbIX OKOH. [115 o6ecneyeHuns nosHoro nepemeLlBaHns
oTpaboTaBLUMX ra3oB nepej 0T60POM MPo6bl MOXET UCMO/b30BATLCA CMecuTe/lbHaa Kamepa, ycTaHas/vBa-
emas Mexzy BbIXOAOM W3 FNyLuMTens n npo6ooT60pHUKOM. BHYyTpeHHWIT 06beM cMecuTenbHOW Kamepbl f0/-
XeH ObITb, kKak MMHUMYM, B 10 pa3 6onblue o6beMa LWIMHAPa UCMbITbIBAEMOro ABuraTesns, a ee 0CHOBHble
N3MepeHns - BbICOTA, LUMPUHA W TNYy6BUHA - [O/MKHbI ObITb MPUMEPHO OAMHAKOBLI. [10 CBOMM pa3mepam cme-
cuTenbHas Kamepa Ao/HKHA OblTb Kak MOXHO MeHbLUE W A0/HKHA pacnonaratbCa Kak MOXHO 65nxe K gurate-
0. Ha Bbixofe 13 CMecuTesIbHON KaMepbl 4/IMHA BbIMYCKHOrO TpakTa nocse npo6ooT60opHUKa fo/MKHa GbiTh
He MeHee 610 MM. a ero pasMmepsbl f0/KHbI GbITb 4OCTATOUHbI A5 MUHUMU3aLMK CO34aBaeMoro npoT1BoaBs-
neHus. TemnepaTypa BHYTPEHHen NOBEPXHOCTN CMECUTENBHOWN kamepbl f0/DKHA ObiTh 3aBEA0MO BbILLE TOUKM
pocbl 0TpaboTaBLUMX ra30B; peKOMeHAyeTCs NoAaepXnBaTb ee Ha ypoBHe He meHee 338 K (65 °C).

B cynoBbIX ABUraTensax pacnonoxeHne Bxoaa Npo600T60pHMKA [O/MKHO BbIGUpaTbCs Tak, 4To6bl npe-
[0TBPaTUTL BO3MOXHOCTb NONajaHns B HEr0 BOAbl, BNPbICKNBAEMOW B BbIMYCKHON TPaKT B LieNSX oxnaxae-
HUA. YNyULEeHUs XapakTepucTuk paboyero npouecca Uy CHUKEHNUS YPoBHA LWyMa.

B cnyyae ncnonb3oBaHUst NOMHOMNOTOYHON CUCTEMBI pa3baBnieHust ANa onpefeneHns YacTul, Takke Mo-
ryT onpefenstbCa razoobpasHbie BbIOPOCHI B MOTOKe pasbaB/ieHHbIX oTpaboTaslumX rasoB. COOTBETCTBYIO-
Lme Nnpo6o0TOOPHMKM AOKHBI pacnonaratbCa B CMECUTENIbHOM TyHHEesle B HENOCPEeACTBEHHOW 611M30CTN OT
npo600T60pHNKOB YacTuy, (cMm. 17.2.2. pucyHok 19. DT un PSP).

B aBuratensax ¢ UCKPOBbIM 3axuraHnem mamepeHvie konmyectsa HC n NOX AO/MKHO NPOU3BOAUTLCA
nyTem npsAMoro otéopa npo6 13 cmecuTenbHOro TyHHens. Namepenune konmuectea CO n C02 MOXeT npouns-
BOAWTLCA NGO NMyTeM NPSMOro usMepeHus, Nnbo nytem otéopa Npob B Npo600TOOPHbLIE MELLKM U Mocneny-
IOLLLEro M3MepeHUst KOHLLEHTPpaLWil yKa3aHHbIX BeLecTB B NPO600TOOPHBIX MeLLKax.

B gBuratensax ¢ UCKPOBbIM 3aXWUraHWem W B ra3oBbIX ABUratefiax U3mMepeHue KoamyecTsa BCEX KOM-
NMOHEHTOB BbIMyCKa MOXET NPoM3BOAWNTLCA NGO MyTeM MpsSMOro uamepexusi, Nn6o nytem otéopa npob B
nNpo600TOOPHbIE MELLKN 1 NOCNEAYIOLLEr0 N3MEPEHNS KOHLEHTPaLUNii Yka3aHHbIX BeLeCTB B MPOG00TOOPHbIX
MeLLKax.

7.6 OnpepeneHune yacTtuy,
7.6.1 O6WwMe NonoxeHus

Ons onpefeneHns yactuy, HeobxoAuma cucTema pasbaBneHusi. PasbaBneHue MOXeET OCYLLeCTBNSAThb-
Csi MOCPeACTBOM MOJIHOMOTOYHOM UM YACTUYHOMOTOUHOW CUCTeMbl pasbaBrieHusi. MponyckHas cnocoGHOCTb
cUCTeMbl pastasfieHust Ao/KHA 6biTb LOCTATOUHON 418 TOro, YTO6bl NOMHOCTLIO UCK/IHOUYUTL BO3MOXHOCTb
KOHZeHcauumn Bfary B cucteMax pasbaeneHusi U npo6ooT6opa U nogaepxmsaTs Temnepatypy pas36aBieHHbIX
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oTpaboTaBLIMX ra3oB nepefd huabTpamn B gnanasoHe ot 315 K go 325 K (0142 X po 52 X). MoxeT 6bITb
OpraH130BaHO perysimpoBaHne BaXHOCTV pa3daBnsiolLero Bo3ayxa nepes BX040M B CUCTEMY pa3baBneHus;
B YaCTHOCTM, OCYLLUKa BO34yXa Mnosie3Ha B Ciyvasx, Korga ero ucxofHas B/IaXHOCTb C/IMLLKOM Bbicoka. Temne-
paTtypa pa3b6aBnsiowero Bo3ayxa B HENocpeCcTBEHHO 6/11M30CTM OT BXOA4A B CMECUTESbHbI TYHHE b AO/HKHA
6bI1Tb Bbilwe 288 K (15 X).

MpuBefeHHbIe Bbille TeMNepaTypHble TpeboBaHusa nepes huibTpoM Heobs3aTeNbHbl 4715 CYLecTBYIO-
LKnX CUCTeMm, BbINOJTHEHHbLIX A0 BBEAEHUA HACTOsSLLEro craHaapTa.

B 4aCTUYHO MOTOYHbLIX cUCTEMAxX pa3baBsieHnss NPO600TOOPHUK YACTUL, fO/MKEH ObITb PACMOIOXEH He-
nocpeAcTBEHHO mnepes Npo600TOOPHMKOM ra3o06pa3HbiXx KOMMOHEHTOB, Kak ykasaHo B 7.5.4. 1 B cOOTBeT-
cTBumM ¢ 17.2.1, pucyHkm 10—18. EP un SP.

YacTMyHOMOTOUYHaA cucTema Ao/hkHa ob6ecneuntb oT60p Npobbl Hepa3baB/ieHHbIX 0TpaboTaBLUNX ra-
30B U3 BbINYCKHOW cUCTeMbl ABuratens, BBOA pasbaBnsioliero Bo3gyxa B 3Ty Npoby v nocnegywoulee m3-
MepeHue KonmyecTBa vacTuy, B pasbaBiieHHo npobe. OTcloaa cnepyer, YTo cTeneHb pa3baBneHus fo/HKHA
onpefenATbCa C 04eHb H6O/MbLIOA TOYHOCTLIO. [pU 3TOM MOrYT MCNO/b30BATLCA pas/inyHble MeToAbl NPo6o-
oTbopa, npuyem oT BMAa NnpobooTbopa byaeT 3aBrCceTb MPUMEHAEMas annapatypa U MeToAuKka U3MepeHuit
(cm. 17.2.1).

[na onpegeneHns maccol YacTul, TpebyoTcs cucteMa npo6ooTbopa yacTuy, hubTpbl 0T60pa YacTuL,
aHanMTMYeckme Bechl, a TakkKe BecoBas kKamepa C pery/impyemoli Temnepartypoii 1 BiaxHocTbio. 1na otbéopa
YyacTuL, MOryT 6bITb UCNOMb30BaHbI ABa creaylwmnx MetToaa.

MeTof HeckonbKMx (UNbLTPOB COCTOMT B TOM. YTO A/1S KaXAOr0 M3 PEXMMOB WUCMbITATE/IbHOIO LMKIa
MCMNO/Ib3YIT OTAEeNbHYI0 napy unbTpos (cM. 7 6.2.3). MNpu ncnonb3oBaHUK 3TOro Metoda npoueaypa unb-
Tpauum HeCKONbKO MpoLle, Ho TpebyeTcs 6onbLue huIbLTPOB.

B cnyyae meToga oAHOro unbTpa O4HY U Ty Xe napy unbTpoB (cM. 7.6.2.3) UCNOMb3YT ANS BCEX
PEXMMOB MCNbITaTENBHOrO Lukaa. Mpy 3TOM NoBbILWATCA Tpe6OBaHWSA K A4IMTENBHOCTU PUNbTPALUN U K KOH-
TPO/II0 pacxoja rasos, 3aTO OAHOW Napbl PUNLTPOB AOCTATOYHO A5 BCETO UCNbITATEIbHOTO LMKNA.

7.6.2 dunbTpbl 4NA oT60pa YacTuy,

7.6.2.1 TpeboBaHus K hunbTpam

[ns ot6opa Npob f0/MKHbI NPUMEHATLCA PUALTPLI U3 CTEKNOBOIOKHA C (DTOPYrNEPOAHbIM NOKPLITUEM
nunn TopyrnepodHble MeMmbpaHHble hunbTpbl. Kaxablli nnbTp fo/mkeH obecneynBaTb CTeNeHb ynasnnsa-
Hua yactuy DOP (anoktundptanara) pasmepom 0.3 MKM He MeHee 95 % npu ckopocTu noToka rasa 35 cm/c
n He meHee 99 % npu ckopocTu notoka rasa 100 cm/c. MNpy NpoBeAEHUN UCNbITAHWI C Lie/Iblo CPaBHEHUS
pe3ynbTaToB pas3InyHbIX 1abopaTtopuil v CpaBHEHNA pe3ybTaTtoB Kakoro-nn6o n3rotoemuTens ¢ TpebosaHu-
AMU Ha30PHOM opraHn3aunm AO/MKHbI NCNOMNb30BaTbCs (OMNLTPbI MAEHTUYHOTO KayecTsa.

7.6.2 2 Pasmepbl unbTpoB

MuHUManbHbIl grnameTp WUAbTPOB A5 YNaBAMBaHNA YacTul, fO/KEH ObiTb He MeHee 47 MM (avameTp
Ha «rps3HON» CTOPOHE - He MeHee 37 MM). [lonyckaeTcsa yBennyeHne AmameTpoB hunbTpos (M. 7.6.2.5).

7.6.2.3 OCHOBHble ¥ BCcnomoratesibHble OUIbTPbI

Mpo6ooT6op pasbassieHHbIX 0TpaboTaBLUMX FA30B NPU WUCNbITAHWAX AO/HKEH NPOU3BOAUTLCS vepes
OAVH UNLTP, ECAIN OH MMEET CTeNeHb yaBnnBaHus 6onee 99 % (cm. 7.6.2.1). unu napoii PuNbLTPOB, ycTa-
HOBMIEHHBIMW MocnefoBaTeslbHO (OAUH OCHOBHOI M OAWMH BCMOMOraTesbHbIi), ecnn cTeneHb ynaBavBaHua
coctasnset oT 95 % fo 99 %. BecnomorateNbHbli (OUALTP AO/KEH ObiTb YCTAHOB/IEH 3@ OCHOBHbLIM Ha pac-
CTOAHUN He 6osiee 100 MM OT HEro WU He [JO/IKEeH conpukacaTbCA C OCHOBHbIM (hunbTpom. B3selumsaTbes
MOryT 160 UALTPLI N0 OTAENBHOCTU, NGO Napbl PUNLTPOB, 06pPALLEHHBIX «TPA3HBIMU» CTOPOHaMu Apyr
KApyry.

7.6.2.4 CkopocTb (hunbTpaumm

CKopoCTb NOTOKa rasa, npoxoAsLero yepes unbTp, fo/KHA cocTasnsaTb oT 35 o 100 cm/c. Mepenas
JaBfieHnin Ha hunbTpe 3a BCe BPems UCMbITaHWi He JO/KeH yBennunTbes 6onee yem Ha 25 klla.

7.6.2.5 Harpyska Ha chunbTp

Mpun ucnonb3oBaHUN MeTofa OAHOIO PUbLTPA Harpy3ska Ha ubTp He JomkHa npesblwatb 0.338 Mr/Mm2
naowaamn unbTpa. MMHUMaibHO fONyCTMas Harpyska Ha unbTp foshkHa coctaenatb 0,065 Mr/mm2 niowa-
an dvnbTpa. BennmunHel 4onycTUMbIX Harpy3ok Ha hunbTp npuseseHsl B Tabnuue 4.

Mpu ncnosnb3oBaHUM MeTOAa HECKO/IbKUX PUNLTPOB CyMMapHas Harpyska Ha Bce (OU/1bTpbl BblUnCIseT-
CA Kak npovi3BefieHne COOTBETCTBYIOLLEr0 3HaYeHN YKa3aHHOW Bbille Be/IMUMHbI HA KOPeHb KBagpaTHbIl 13
o6Lero ymcna paboumx pexmmMoB.
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Tab6nuuya 4 - MuHUManbHO gonycTumas Harpyska Ha punbTp

[OpamveTtp dmnbTpa, UM PekomMeHayemas Harpyska, Ut MUHUMasIbHO JOMYCTUMAsH Harpy3ka, Mr
47 0.6 0.11
70 1.3 0.25
90 21 0.41
110 32 0.62

7.6.3 BecoBas kamepa 1 TpeboBaHUa K aHa/IMTUYECKUM Becam

7.6.3.1 YcnoBusi B BECOBOI kamepe

Temnepatypa B kamepe (MM noMelleHun), rae Mpou3BOASATCS KOHAMLMOHMPOBaHWE ¥ B3BeLUMBa-
HVe dMNbTPOB, AO/HKHA MOoJAaepXMBaTbCa Ha ypoBHe (295 + 3) K [(22 + 3) °C] B TeyeHue Bcero npoec-
ca KOHAWLMOHMPOBaHNS U B3BELUMBAHWA. BNaXHOCTb [0O/KHA NOAAEPXMBATLCA HA YPOBHE TOUKM POCbI MpuU
(282.5 + 3) K [(9.5 £ 3) BC], a oOTHOCUTENbHAA BNAXHOCTb - Ha ypoBHe (45 + 8) %.

7.6.3.2 B3BelwwnBaHne KOHTPOSbHbIX (OU/TbTPOB

ATmochepa B Kamepe (MM MOMELLEHMUN) HE [O0/IKHA COAepXaTb HUKaKUX MOCTOPOHHUX 3arpas3Hs-
IOWMX BelwecTB (HanpuMep, Nblan), KOTOpPble MOIKN 6bl ocefatb Ha hunbTpax BO Bpems ux ctabunusa-
unn. flonyckalTcs BPeMEeHHble OTK/IOHEHWSA B YC/IOBMAX MOMELLEeHUs AN B3BElMBaHWA, NpUBeAEeHHble
B 7.6.3.1. ecnun uUx nNpoAo/IXNTeNLHOCTL He npesbiwaet 30 MuH. MomMelleHne ANA B3BELLMBAHUA LO/HKHO
yA0BNEeTBOPATb 3a4aHHbIM TpeboBaHMsA A0 TOro, Kak TyAa BOMAeT KTo-m60 13 nepcoHana. Kak MUHUMYM
[Ba HENCNosb3yeMbIX KOHTPOJIbHbIX PUNbTPA WK ABE Napbl KOHTPOJIbHbLIX PUILTPOB AOKHBI ObITh B3BE-
LWEeHbl He No3Xe YeM yepes 4 4 nocne (M He paHee YeMm 3a 4 4 [0) B3BeLMBaHWA hunbTpa ¢ Npo6oii, oaHa-
KO XenaTesnbHO, 4TOObl 06a B3BELIVBAHWSA MPOUCXOAW/IN MO BO3MOXHOCTM OAHOBPEMEeHHO. KOHTpOonbHble
VbTPbI AOKHBLI BbITh N3rOTOB/IEHbI U3 TOTO Xe MaTepuana v UMeTb Te Xe pasmepbl, 4TO U PUIbTPbI C
npo6oi.

Ecnu cpefHAa macca KOHTPOJIbHbIX (OUILTPOB UM Napbl KOHTPOJIbHbIX (PUALTPOB B MPOMEXYTKaX Mex-
[y B3BelMBaHNAMU PuAbTPOB C npobamu n3meHseTca 6onee yem Ha 10 mr ¢ 5 % OT Beca peasibHO B3ATOMN
npo6bl unm 6onee yem Ha 40 Mr. TO BCce hunbTpbl € Npobamu nognexaT oTépakoBke, a UCMbITaHUA AODKHbI
ObITb MOBTOPEHbI. B KauecTBe asibTepHaTVBbl BO3MOXHO MOBTOPEHME uMkna ¢ TeM xe unbTpom, obuias
Harpyska KOTOpOro TeM cambIM YBENNYUTCS, C COOTBETCTBYIOLMM YBE/IMYEHNEM [OMNyCKa MO KOHTPONbHOMY
hunbTpy.

Ecnun kputepun cTabunbHOCTM NOMELLEHNA ANA B3BeLIMBaHUSA, NpuBeAeHHble B 7.6.3.1, He BbINO/HSA-
OTCS. HO 3TV KPUTEPUW BbIMOHATCA 418 KOHTPObHOIO nnbTpa (unbTpoB), TO N3roTOBUTENb ABUraTens
MOXeT BblOpaTb OAWH U3 BYX BAPUAHTOB: /IM60 NPUHATL U3MEPEHHbIE MACChl KOHTPOJIbHBLIX (hUNbLTPOB, M60
npekpaTuTb UCMbITaHMS, 3aTEM BOCCTAHOBUTL PaboTy CUCTEMbI KOHAWLMOHMPOBAHUS B MOMELLEHNN ANS B3Be-
LuMBaHNS UNLTPOB U NOBTOPUTL UCTbITAHUS.

7.6.3.3 AHannTuyeckme Bechl

AHanuMTnyeckue Becbl, UCMOMb3yeMble AN ONpeAesieHns Maccbl BCeX (UILTPOB, AO/MKHbI UMETb MNo-
rpelwHocTb (CTaHAapTHOe OTKNOHeHne) B npegdenax 20 mr v ueHy aenenus 10 mr (1 genenve = 10 wmr). Ans
hunbTpa gnameTpom MeHee 70 MM MOrPEeLLIHOCTb U LeHa Ae/IeHNs A0/KHbl PaBHATLCA COOTBETCTBEHHO 2 MT
n 1w

7.6.3.4 YcTpaHeHue BAVAHUA CTaTUYeCcKoro anekTpuyecTsa

[na ycTpaHeHus BAUAHWUA CTATUYECKOro anekTpuyectsa (huNbTpbl Nepes B3BelUVBaHWEM AOJSKHbI
nNpoNnTy HelTpanusauyuio, HanpuMep, ¢ NOMOLLbIO NMONOHWEBOr0 HelNTpanM3aTopa WM aHaaorMyHoro npu-
6opa.

7.6.4 [ononHutesnbHble TpeboOBaHNA K U3MEPEHUIO YacTuL,

KoHCTpyKLMsa BCeX KOMMNOHEHTOB cucTeM pasbasrieHns n npobooTbopa (0T BbINYCKHOW Tpy6bl f0 Aep-
XaTensa punbTPOB, HAXOAALWMXCA B KOHTaKTe C HepasbaBneHHbIMU 1 pa3baBneHHbIMKM OTpaboTaBLIMMK ra-
3amu) AOo/MKHa BbITb Takoi, YTO6bl BO3MOXHOCTb OCRXAEHUS YacTuL, Ha UX MOBEPXHOCTSAX WMAW Kakoro-nmbo
BWAOV3MEHEHUS YacTul, 6bina ceefieHa K MUMHUMYMY. Bce yka3aHHble KOMMNOHEHTbI AO/KHbI 6bITb BbINO/IHEHDI
13 3/1eKTPONPOBOAHbLIX MaTepunasioB, He pearmpyoLmx ¢ BelecTBaMu, BXOAALWMMU B cocTaB oTpaboTaBLLImX
rasoB. Bo nsbexaHne HakonneHNs Ha KOHCTPYKLUSAX CTaTUHECKUX 3/1EKTPUYECKUX 3apSAA0B OHW A0/KHbI ObiTh
3a3em/ieHbl.
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8 KanmbpoBka nameputesibHOro o6opyaoBaHums
8.1 O6uwme TpeboBaHMA

KasmbpoBka Kaxaoro aHasmsatopa AoshkHa NpoBOAMTLCS C NePUOAMYHOCTBIO, AOCTATOUYHOM aNns obe-
crneyeHUss TOYHOCTM NpUGopa B COOTBETCTBUM C TPEGOBAHWUAMU HACTOSLLErO cTaHAapTa. Mcnonb3yemsblii Me-
TOA Kanu6pOBKY AN aHA/IM3aTOPOB, YNOMSHYTbIX B 7.5.3, onucaH Huxe.

8.2 KannbpoBoUHble rasbl

8.2.1 O6wume NosoxeHns

J0omKHbI C06I'IIO,D,aTbCF| Tp96OBaHVIFI K npeaesibHblIM CpokaM XpaHeHusA KaﬂVI6p0B0'~IHbIX rasos. [lata unc-
TeyeHUsa Cpoka XpaHeHus, 06bSAB/IEHHAsA U3TOTOBUTENEM, AO0J/DKHa ObITb 3aCbI/IKCI/IpOBaHa.

8.2.2 YucTblii ras

Tpebyemas uucToTa rasos onpegensieTcs Be/IMYMHaMu npefesibHo A0NyCTUMOrO COAepXaHus npume-
cell, ykazaHHbIX Hmke. MoryT NnpyMeHATbLCS cneayloLue rasbi:

- yucThbIli Bogopos (cogepxaHve npumecein: S 1 ppmC. S 1 ppmCO. s 400 ppmCO02, S0.1 ppmNO);

- YucTblli kKucnopop, (umctota > 99,5 % 06. 0 2);

- cMmecb renust 1 Bogopoda ((40 + 2) % Bopopoaa, 6annacTHblil renuii], (cogepxaHue npumeceit
S 1ppmC. s400 ppTCO02);

- OYNLLEHHbIN CMHTeTUYecknii Bo3ayx (cogepxaHue npumeceit: S 1 ppmC. S 1 ppmCO, S 400 ppmCO02,
S 0,1 ppmNO) (cogepxaHue kucnopoga 18 % —21 % 06.).

8.2.3 KannmbpoBOUHbI 1 NOBEPOYHbIN rasbl

B na6opaTtopun fo/mKHbI 6bITb AOCTYMHBLIMU 19 UCMO/1b30BAHNSA ra3oBble CMecK CriefyloLLero cocrasa:

- C3H8 + ounLeHHbI cuHTETMYeCKniA BO3ayx (cMm. 8.2.2):

- CO + OUMLLEHHbII a30T:

- NOx ¢ oumnweHHbI a3oT (konnyecTBo N02, cogepxallerocs B 3TOM KaMbpoBOYHOM rase, He JO/KHa
npesbiwatb 5 % ot cogepxanus NO);

- 0 2 + OYNLLEHHBI a30T;

- C02 ¢ 0uMLLEHHbI a30T;

- CH4 + ou4nLLEHHBIA CUHTETUYECKWI BO3AYX;

- C2HB + OUMLLEHHbI/i CUHTETUYECKUI BO3AYX.

NMpumevyaHune - BO3MOXHO UCMONb30BAHWE W APYIUX ra30B B Pa3NYHbIX KOMOUHALMAX MPU YCIOBUK, YTO 3TN
rasbl 4pyr ¢ APYroM He pearmpyor.

PakTnyeckne 3HayeHns KOHLtEHTpaLI'MVI K&ﬂVIﬁpOBOLIHOFO M NMOBEPOYHOro ra3oB He A0/DKHblI OT/INYaTbCA
OT COOTBETCTBYHLLNX HOMUHa/IbHbIX 3HayeHuit 6onee Yem Ha + 2 %. 3HayeHus KOHL[eHTpaLlMVI Ka]'ll/l6pOBOLIHO-
ro rasa Bcerga Ao/PKHbl 3afiaBaTbCA Kak 06bEeMHbIe (B 06BbEMHbIX npoueHTax nnin B 06BEMHBbIX ppm)

8.2.4./icnonb3oBaHne pasgenuTteneil rasos

asbl, NCNosb3yemMble B KauecTBe KanMbpOoBOYHbIX U MOBEPOYHbLIX, MOTYT ObIThb TaKke NOosy4YeHbl C NOMO-
b0 NPeLM3NOHHbIX CMEeCUTENIbHbIX YCTPOCTB (pasgenuteneil ra3o), B KOTOPbIX ra3 pa3baBnseTcs OUNLLEeH-
HbIM N2 nnu OYMLLEHHBIM CUHTETUYECKUM BO3AYyXOM. TOYHOCTb CMECUTEbHOro YCTPOCTBA A0/MKHaA obecne-
YNTb HEOOXOANMYHO KOHLEHTPaLMIO CMeLLMBaeMbIX Ka/IMbpOBOYHbIX ra30B C TOYHOCTbIO 40 + 2 %. TOYHOCTb
CMEeCUTe/NIbHOro YCTPOCTBa B JaHHOM C/lyyae O3HayaeT, YTO COCTaB BCEX WCXOAHbIX ra3oB, WCMO/b3yeMblX
ANA cMmelumBaHus, 6bi1 N3BECTEH C NOTPELLHOCTLIO He 6onee + 1 %. a ux NpoucxoxgeHne 6b110 YCTaHOB/IEHO
COrNacHO COOTBETCTBYHOLMM HaLMOHA/IbHbIM U MeXAyHapoaHbIM cTaHAapTam. MNpu kaxaoin kanmbposke C
1CMo/Ib30BaHNEM CMECUTE/IbHOrO YCTPOICTBA A0/HKHA NPOBOANTLCS KOHTPO/IbHAA MpoBepka cocTasa B Ana-
nasoHe oT 15 % a0 50 % OT NosIHOro Anana3oHa U3MepPEeHuii.

CMecuTefibHOe YCTPOMCTBO MOXET Takke NpoBepAaTbCA NPMOOPOM, KOTOPbIA NO CBOEMY MPUHLMNY AB-
nseTcs NMnHelHbIM, Hanpumep, CLD ¢ ncnonb3oBaHneM okcuia asota. Lkana npubopa fomkHa 6biTh OTTa-
pvpoBaHa nyTem nojauyu B HEro NOBepoYHOro rasa. CmMecuTenbHOe YyCTPOWCTBO AO/KHO NPOBEPATLCS NpU UC-
nonb3yeMbIX HACTPOMKax, a HOMWHa/IbHOE 3Ha4YeHVe JO/HKHO CPaBHUBATLCA CO 3HAYEHUSIMU KOHLLEHTpaLuu,
M3MepeHHbIMW NPUGOPOM. VX pacxoxaeHue B 060 TOUKE He AO/IKHO MpeBblwaTb = 1 % OT HOMUHAIBHOTO
3HaveHus. OgHako nNoAo6Haa npoBepka MHENHOCTN HENPYMEHMMA K Ta30BOMY aHann3aTopy, KOTOpbIi paHee
yXe 6bl11 MHeapy30BaH C NOMOLLbIO TOTO Xe pasfenuTens rasos.
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8.2.5 Tla3bl A4nga onpefeneHns KNCNOPOLHONo BAUAHUA

[a3bl An1a onpeAeneHust KUCNOPOAHOr0 BAVNAHUSA A0/DKHbI COAEpXaTb NponaH C KOHUeHTpauuei yrne-
Bogopoga. paBHoi 350 ppTC + 75 ppTC. KoHueHTpauus onpegensieTcs ¢ TOYHOCTb, COOTBETCTBYHOLLEN
[onyckam Ha cocTaB Ka/IMGpOBOYHbIX ra3oB, NyTeM XpoMaTorpadyMueckoro aHanMsa Ha cofepxaHue o6Lmx
yr1eBO0POAOB ¥ MPUMECE NN C MOMOLLbI0 AMHAMUYECKOrO CMeLlvBaHus. [nsa Kuciopoga as3oT JO/THKEH SB-
naTbea npeobnagawwmm pasdasmutenem. Cmecu, He06xoaMMble AN UCTbITAHUA 6EH3UHOBBLIX U AU3EeNbHbIX
ABuraTteneii, npuBefeHsbl B Tabnuue 5.

Ta6nuuya 5- lasbl 4Nsa onpefesnieHNs KNCAOPOAHOTO BAVNAHUSA

Tonnveo KoHueHTpauus 02 PazbasuTtens
[AunzenbHoe 21 (20-22) AsoT
[OunsenbHoe n 6eH3nH 10(9-11) AszoTr
[nzenscHoe 1 GEH3NH 5 (4-6) AszoT
BeH3uH 0(0-1) AsoT

8.3 Mopsagok paboThl ¢ ra3oaHanusaTopamu U cuctemMamm npo6oot6opa

Mopsifok paboTbl ¢ razoaHanMsaTopamy onpefenseTcs pyKoBOACTBOM MO MYCKy W 3KcnayaTtauuu, Bbl-
nyckaeMbIMy U3roToBUTENAMW 060pYyA0BaHNA. Mpu 3TOM JO/MKHBI ObITb YYTEHbl MUHUManbHblE TpeboBaHus,
npueefeHHble B 8.4—8.9. Ha nabopaTopHblie npubopsl, Takne kak GC n HPLC, pacnpocTpaHsaloTCcsa TOMbKO
TpeboBaHus 8.5.4.

8.4 NpoBepka Ha repMeTUYHOCTb

Cuctema Ao/MmKHA NPOBEPSATLCSA HA FepPMETUYHOCTb. MpW 3TOM NPO6GOOTEOPHUK OTCOEAMHSIETCS OT Bbl-
MYCKHOM CUCTEeMbI U 130/IMPYETCS C MOMOLLbIO 3arfyLlwkv. 3aTeM BK/OYaeTCs Hacoc aHanmsaTopa. Mocne Ha-
YasbHOTro Nepuoga cTabunmnsamm nokasaHusi Bcex pacxof4oMepoB A0/KHbI GbITb paBHbl HY 0. B NpoTMBHOM
cny4yae Bce IMHUM NPOGoOoTEOpa [0/KHbI 6biTh NMPOBEPEHBI U BCE AeeKTbl YCTPaHEHbI.

MpefenbHO JOMYCTMOE 3HAYEHMNE YTEUKM CO CTOPOHbI BakyyMa A/1S NPOBEPSEeMOro yyacTtka CUCTEMbI
paBHo 0.5 % oT paboyero pacxoga. 15 oueHKkn paboyero pacxofa MoryT 6biTb MCMOMb30BaHbl 3HAYEHNS pac-
XO00B B aHanm3aTope 1 B 6alinace.

[Opyroli BO3MOXHbI/i METOA COCTOUT B CTYMEHYATOM WM3MEHEHWUW KOHLEeHTpauun B Hayasne NVHWU npo-
600T6Opa NyTEM NEPEKTYEHUS 13 NOMOXKEHNUSA HYNIEBOTO rasa Ha NMoBepOYHbIA. Eciv no npolecTBun gocTta-
TOYHOrO BPEMEHU NPUGOP NOKa3bIBAET 3HAYEHUE KOHLEHTPALMN MeHblle (hakTUYeckoro, 3To ykasbiBaeT Ha
Hanuuve npo6nem c KanMbpoBKOWA NN YTEUKU.

8.5 MNopafok KanMbpoBKK
8.5.1 KomnnekTt npubopos

OTkanMbpoBaTh KOMMIEKT NPUGOPOB 1 CBEPUTL KAIMGPOBOUHbIE KPUBbIE C KPUBLIMU A1t CTaHAAPTHbIX
rasos. [pu 3TOM pacxofbl B 060UX Cyyasx AOMKHbI 6biTb OAMHAKOBLIMU.

8.5.2 Bpemsa nporpesa

Bpems nporpesa [0/HKHO COOTBETCTBOBATb PEKOMeHAALMAM M3rotToButens. MNpu oTCyTCTBUM 3aAaHHOrOo
BpPEMEHV NporpeBa peKOMeHAyeTcs NporpeBaTb aHan3aTopbl B TeueHue 2 u.

8.5.3 AHanusatopbl Tunos NDIR n HFID

HacTtpoutb aHanmsatop NDIR kak Heo6xogumo u onTuMusmpoBsaTtb ropeHve B aHanusatope HFID
(cm. 8.8.1).

8.5.4 GC n HPLC

Kanubposatb 06a npnéopa B COOTBETCTBUM C NMPaBUIaMu, yCTAHOBUBLUMMUCS B 1a60PaTOpHOI NpakTu-
KE. U B COOTBETCTBUU C PEKOMEHAAUMSIMA U3rOTOBUTENS.

8.5.5 NocTpoeHne KannbpoOBOYHOWN KpPUBOI

a) Kaxgbllii ucnonb3syemblii pabounii gnanasoH TpebyeT KaimbpoBKu;
b) C nomoLbio OUYNLLLEHHOTO CUHTETUYECKOro Bo3ayxa (Mnu asota) aHanmnsatopbl CO. C02, NOx n HC
[O/MKHBI ObITb YCTAHOB/EHbI HA HY/b;
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C) B aHanusaTopbl NogalTcs COOTBETCTBYOLME KaIMOBPOBOYHLIE rasbl, UX NokasaHus UKCUpyrTCca 1
M0 HUM CTPOATCA KaNMOPOBOYHBIE KPUBbLIE;

d) KanmbpoBouHan kpusas [0/HKHA CTPOUTLCA Kak MUHMMYM MO LWeCTU ToukaMm (KpoMe Hynsi), paBHO-
MEepHO pacnpegeneHHbIxX no paboyemy AvanasoHy. Hanbonblwas HOMUHaNbHaA KOHLEeHTpauus AomkHa bbiTb
60bLle unu paBHa 90 % NOSHOW WKanbl;

e) KanmbpoBoyHan kpueas [0/HKHA PacCyMTbIBATLCA METOAOM HavMeHbLUUX KBagpaTtoB. MoxeT ObiTb
1Mcnosib3oBaHa Haunyyllas annpokcuMaL s MIMHERHbIM AN HeNIMHEHbIM ypaBHEHUEM;

0 ToukM KanubpoBKM He [O/MKHbI OT/IMYATLCS OT SIMHUW, NOCTPOEHHON C NOMOLLbIO annpoKcMMaLuum Me-
TOAOM HauMeHbLUWX KBaApaToB, 6onee yeM Ha + 2 % OT TekyLlero nokasaHvs npuéopa wam = 0,3 % ot ero
NOMHOW LWwKanbl (B pacyeT 6epeTcst 60/bluee U3 3TUX ABYX 3HAYEHWUI);

) Mpy HeO6XOAMMOCTH HacTpolika Hyns Ao/MKHA GbiTb NepenpoBepeHa, 1 npoueaypa Kanmbposkn no-
BTOpEHa.

8.5.6 AnbTepHaTuBHbIE MeTOAbl KanubpoBKY

AnbTepHaTuBHbIE MeTOoAbl AOMNyCKalTCA, €C/IM MOXHO AoKasaTb, 4To Bbl6paHHbIVI MeTon (KOMI'IbIOTep,
nepekstoyaresb Anana3oHoB C 3/1IEKTPOHHbLIM YrpaBieHNeM U1 T.MN.) B COCTOSAHUN 06eCcneynTb SKBUBASIEHTHYHO
TOYHOCTb.

8.5.7 Bepudmkauusn

Mepep kaxabiM aHa/IM30M KaxKblii MCMOb3yeMbI pabounii gnanas3oH AO/MKEH OblTb MPOBEPEH B crle-
aylouiem nopsiake.

Kanvnbposka npoBepsieTcs ¢ NOMOLLbIO HY1€BOMO 1 NOBEPOYHOTO rasa, f/15 KOTOPoro HOMMHasIbHOe 3Ha-
yeHMne KoHLUeHTpauum coctaBnsieT 6onee 80 % OT MOMHOI LWKanbl guanasoHa U3MepPeHnii.

Ecnn gna kaxpgoi M3 ykasaHHbIX ABYX TOYEK 3aMepeHHas BeMUYUHa He OT/InyaeTcsi 0T 00bsABIEHHOM
3Ta/IOHHOW BeNMUMHbI 60nee YeM Ha + 4 % OT NOHO LWKasbl, NapaMmeTpbl HACTPOWKN MOTYT 6bITb U3MEHEHbI.
B npoTuBHOM cny4yae fo/mKeH GbITb NPOBEPEH NOBEPOUHbIV ra3 UM Xe J0/MKHA ObiTb MOCTPOEeHa HoBas Kasiu-
6pOBOYHANA KpuBas coriacHo TpeboBaHmam 8.5.5.

8.6 KanubpoBka aHanusatopa MHAWKATOPHOrO rasa AN U3MepPeHUs pacxosa oTpaboTaBLLNX ra3oB

AHanusaTtop A1s M3MepeHns KOHLEHTpauMu WHAMKATOPHOTO rasa [O/HKeH OblTb OTKa/IMGpoBaH C Mo-
MOLLbIO CTaHAAPTHOTO rasa.

Kann6poBoyHas KpuBas Ao/HKHA CTPOUTHLCS Kak MUHUMYM MO LWeCTW Toukam (KpoMe Hysist), pPaBHOMEPHO
pacnpegeneHHbIM no paboyemy gvanasoHy. Hanbonblwas HOMUHa/IbHAsA KOHLEeHTpauns fomkHa 6biTb 60/1b-
we unu pasHa 90 % NonHoW wWkanbl. KannGpoBoyHasa KpuBasi fO/IKHA pacCUATbIBATLCS METOAOM HaUMEHb-
LUNX KBaAPaTOoB.

TOYKM KaNMBGPOBKN HE AO/MKHbI OT/IMHATLCA OT SIMHUM, NOCTPOEHHOW C NOMOLLbI0 annpoKkcumauun me-
TOLOM HaUMEeHbLUMX KBaApaToB, 6onee 4em Ha * 2 % OT TekyLlero nokasaHusi npuéopa unm + 0.3 % oT ero
NOSHOW LWKasbl (B pacyeT 6epeTcs 6onbluee U3 3TUX ABYX 3HAYEHWIA).

Mepes npoBefeHNEM UCNbITaAHWUI aHanNM3aTop LO/HKEH ObITb YCTAHOB/EH Ha HY/lb Y HANOJIHEH NOBEPOY-
HbIM ra3oM, NPU 3TOM UCNOJb3YTCA HYNEBOW 1 NMOBEPOYUHLINA rasbl, HOMUHAJIbHbIE 3HAYEHUSI KOHLEHTpaLMK
KOTOPbIX COCTaBAT 6051ee 80 % OT NOSHOI LWKanbl aHam3aTopa.

8.7 OnpepeneHue achdekTMBHOCTU npeobpasoBaTens NOx
8.7.1 BBofoOHME

OhhbekTnBHOCTL NpeobpasoBaTens, Ucnonb3lyemoro Anas npeobpasosaHma NO02 B NO. onpegenseTtcs
cornacHo 8.7.2-87.9 (cm. pucyHok 1).

8.7.2 Cxema ucnbiTaTesibHON yCTaHOBKM

OhhekTUBHOCTL NpeobpasosaTenis MOXeT OblTb onpefiesieHa ¢ NMOMOLLbI0 030HATOpa Ha UcnbiTaTeslb-
HOIi yCTaHOBKe, CXeMaTM4YecKn nokasaHHOI Ha pucyHke 1 (cm. Takke 7.5.3.7).
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1- anekTpomarHuT 2 - aBTOTPaHCOpPMaTop; 3 - 030HATOP; @ - NepeMeHHbI To«. b - K aHam3aTopy
PucyHok 1- Cxema ycTaHOBKV 4718 MpoBepkn adhcpekTBHOCTY npeobpasosartens NO2

8.7.3 Kannbposka

Kann6poBka CLD n HCLD gosmkHa npov3BoAMTbLCA B Haubonee TUNUYHOM paboyem AnanasoHe cornac-
HO MHCTPYKLUMSAM NPOU3BOAUTESIA C UCNONIb30BAaHWEM HY/1IEBOr0 M NOBEPOYHOTO rasos, B KOTOPbLIX COoAepxaHne
NO pgonxHo cocTaBnsTb nopsaka 80 % oT pabouyero gmanasoHa, a KoHueHTpauus NO2 B rasoBoii cmecu
[OJ/MKHA cocTaBnATb MeHee 5 % oT koHueHTpauun NO. AHanusatop NOX Ao/mKeH HaxoanTbesa B pexume NO,
npn KOTOPOM NOBEPOYUHBIN ra3 yepes npeobpasoBaTesib He MPOXOAUT. Vi3MepeHHas KOHUeHTpauus (nokasaHue
npuéopa) Ao/mKHa 6bITb 3athnKcMpoBaHa.

8.7.4 Pacuer
AdhhekTnBHOCTL Npeobpasosatens NOx paccumTeiBaeTcs No hopmye

Eno. al"’l r £} ](D 4&

rae a - kKoHueHtpaumna NOXxcornacHo 8.7.7;
b - koHueHTpauns NOXx cornacHo 8.7.8;

C - KoHueHTpaums NO cornacHo 8.7.5;

d - koHueHTpauus NO cornacHo 8.7.6.

8.7.5 lobaBneHne kucnopoaa

Kncnopog nnn Hynesoii ras yepes TPOWHUK MOCTENeHHO A06aBnseTcs B rasoBblii NOTOK A0 TeX Mop,
noka nNpubop He NokKaxeT KOHLEHTpauuio NnpuMepHo Ha 20 % MeHblue, YeM KOHLeHTpaumsa (Mo nokasaHusm
npubopa) kanubposku, NnpuBegeHHas B 8.7.3 (aHanun3aTop npu aToM HaxoauTtcsa B pexume NO). N3mepeHHas
KOHLUeHTpauus (c) go/mkHa 6biTb 3adukcpoBaHa. O30HaTOpP B TEYEHMEe BCEro 3TOro npoLecca BbIK/IOYEH.

8.7.6 AKTuBauua o3oHartopa

O30HaTOp aKTUBMPOBAH N reHepupyeT A0CTaTOYHO 030Ha, YTOObI CHU3UTL KOHLUeHTpauunio NO npumepHo
[0 20 % (MuHUMYM - 10 %) OT Ka/IMBPOBOYHON KOHLEHTpaL N, npuBeaeHHol B 8.7.3. VI3MepeHHas KOHLEH-
Tpauwus (d) gomkHa 6bITb 3admkcpoBaHa. (AHanusaTop Haxogutcs B pexume NO.)

8.7.7 Pexxum NOx

Mocne akTvBauun ananusatop NO nepekntovaetca B pexum NOX Tak 4To Tenepb yepe3 npeobpaso-
BaTe/lb NPOXoAuT rasoBas cMmecb, coctoswasn n3 NO. N02, 0 2un N2. MismepeHHas KOHUeHTpauus (a) JomkHa
6bITb 3ahuKkcupoBaHa. (AHannsatop HaxoauTcs B pexume NOX)

8.7.8 leakTnBaLna o3oHaTtopa

O3soHaTtop feakTuBupyeTcs. B npeo6pasoBartenb Yepes AeTeKTop NPOX0AUT ra3oBasi CMecb, ykasaHHas B
8.7.7. ViamepeHHas koHueHTpauus (b) gomkHa 6bITh 3admkcrpoBaHa. (AHanusaTop HaxoauTces B pexume NOX )
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8.7.9 Pexxum NO

Mpu nepekntoueHnn B pexxum NO. Korga o3oHaTop AeakTUBMPOBaH, Nnojada Kucaopoga unmn cuHTeTnye-
CKOro BO34yxa TaKke A0/KHa 6biTb oTKMoYeHa. KoHueHTpauusa NOX no nokasaHusam aHanm3atopa He Ao/HkKHa
oTnMyaTbcst 60nee YeM Ha + 5 % OT BEMUMHBI, UBMEPEHHOI cornacHo 8.7.3. (AHanM3aTop HaxoauTcs B pe-
xunme NO.)

8.7.10 MepnoANYHOCTb UCMbITAHWU
OdhheKkTUBHOCTL NpeobpasoBaTtens Jo/MKHA NPOBEPSATLCS Nepes Kakaoi kambposkoi aHanusatopa NOX.
8.7.11 TpeboBaHua K achpekTMBHOCTN Npeobpasosartens

AhhekTnBHOCTL NpeobpasoBaTens Ao/mkHa 6biTb He MeHee 90 %, ogHaKo BeCbMa XenaTesibHo, YTo6bI
OHa 6bln1a Bbiwe - nopsgka 95 %. Ecnv npu paboTte aHanusatopa B Hanbonee TUNUYHOM AnanasoHe nNpeoo6-
pa3oBatesib NOX He B COCTOSIHUM o6ecneunTb cHuKeHne ¢ 80 % fo 20 % cornacHo 8.7.3, cnegyeT UCnosb30-
BaTb HaMbo/bLWWI AvanasoH, rae Takoe CHUkKeHne obecneyvBaeTcs.

8.8 HacTtpolika FID
8.8.1 OnTumMu3auMsa nokasaHuin geTekropa

FID ponxeH 6bITb HACTPOEH B COOTBETCTBUW C MHCTPYKUUAMU U3roToBUTENS. 1A ONTUMU3AL MM OTKIMKA
B Hambosiee TUNMYHOM paboyem AuanasoHe AO/HKEH UCMO/b30BaTbCA NOBEPOYHbIV ra3 B BUAE NPONaHo-BO3-
[OYLWHOW cmecw.

lMocne Toro, kak BeMYMHbI pacxofoB TOM/IMBA U BO3AyXa BbICTaBfIEHbl B COOTBETCTBUN C peKkOMeHaa-
UMMM M3rOTOBUTENS, B aHa/IM3aTop NoJaeTcs NOBEpOYHbIi ra3 ¢ koHueHTpauuei 350 + 75 ppTC. OTKIMK
npu AaHHOM pacxofe TonavBa onpegensieTcs kak pasHoCcTb MeXAy OTK/IMKaMu Ha NMOBEPOYHbIA ra3 u Hyse-
BOI1 ras. [lanee npov3BoAUTCA CTyMeH4YaToe yBe/IMYEeHNEe N YMEHbLIEHNE pacxoda TOnvnBa No OTHOLLEHUHO K
yKa3aHHOMY B TEXHUYECKUX YC/IOBUAX U3roToBUTENSA. [NA KaX40ro 3HaYeHus pacxofa Tonamea perncrpupy-
H0TCA COOTBETCTBYHOLWME 3HAYEHMS OTK/IMKOB HA NMOBEPOUYHbIN ra3 1 Hy/ieBoii ras. CTpouTcsa rpadmk pasHocTu
MeXAay OTK/IMKaMU Ha NOBEPOYHbI/ 1 HYNEBOIA rasbl B 3aBUCKMOCTU OT pacxoja Tonuea, nocsie Yero BbInosi-
HSeTCA HacTpoiika pacxoda Tonamnea Mo rpaduky, COOTBETCTBYHOLEMY 6oee 6oraToii cmecu. DTO UcxodHas
HacTpoiika pacxoga Ton/MBa, KOTopasi MOXET NoTpeboBaTth AasibHeliweli onTuMmU3auun B 3aBUCMMOCTU OT
pe3ynbTaTtoB TecTa Ha KUC/MOpPOAHOEe B/IMSHWE U NPOBEPKU KO3MAULNEHTOB YreBO40POAHOI0 OTK/MKA MO
8.8.2 1 8.8.3 COOTBETCTBEHHO.

Ecnu kncnopogHoe BAUSIHNE UK KO3MAULMEHTbI YI/1IEBOAOPOLHOTO OTK/IMKA He oTBevatoT 8.8.2 1 8.8.3
ONA KaXA0ro 3HayeHusa pacxoga, NPou3BOAMTCA CTyneH4YaToe yBesiMyeHne U YMeHbLUeHne pacxoja Bo3ayxa
N0 OTHOLUEHUIO K 3HAYEHUI0, YKa3aHHOMY B TEXHUYECKUX YC/TIOBUAX U3TOTOBUTENA.

[onyckaeTca Takke onTuMmu3auus C MCNOJSIb30BaHWEM npouenyp, onucaHHbIX B pykoBoAcTBe SAE
Technical Paper 770141.

8.8.2 KoahhmumeHTbl OTKANKA Yrneso0poLoB

Kannbposka aHanusatopa f0/KHa NPOU3BOAUTLCA C MOMOLLbIO NPONaHO-BO3AYLLIHON CMECU U OYULLEH-
HOro CMHTETUYECKOro BO3/[yxa cornacHo 8.5.

KoathbpmumneHTbl OTKNNKa J0/MKHBI ONpeAensTbCa Npy BBOAE aHanusarTopa B aKcnayatauuio, a Takke no-
C/le 3HauYnTeNbHbIX NepepbiBoB B padoTe. KoadidumumeHT oTkavka (rh) Ans Kaxaoro smaa yrneBofopoAos - 370
OTHOLeHVe nokasaHua npuéopa FID Cl k KOHLeHTpauuu rasa B LUInHApe, BbipaXeHHoe B eanHuuax pptCl.

KoHueHTpauus rasa Ana ucnbiTaHuii Jo/MKHA BbITb Takoi, YTO6bl aMnNaMTyAa OTKIMKa cocTaBnsna npu-
MepHO 80 % OT NONHOW Wkasbl. KOHUEeHTpauus fo/mkHa ObiTb N3BECTHA C TOYHOCTLIO A0 * 2 % N0 OTHOLLEHUIO
K rpaBMMETPUYECKOMY 3TasIOHY, BbIpaXEHHOMY B efjMHuLax o6bema. Kpome Toro, O/MKHO 6biTh BbINOTHEHO
npefsaputenbiioe KOHAULMOHNMPOBAHUE ra3oBoro UMAnHApa B TeyeHue 24 4 npu Temnepartype (298 + 5) K
((25 £5) °C].

[asbl ANS UCMBITAHUS U PeKOMEeHyeMble OTHOCUTE/IbHbIE BE/IUYMHbI KO3hdMLMEHTa OTK/IMKA AO/IKHBI
6bITb CneayoLWwMm:

- MeTaH N OYULLEHHbI CMHTeTUYecknii Bo3gyx —1.00s s 1,15;

- MPOMUMIEH M OYULLEHHBIA cuHTeTUYecknin Bo3gyx —0,90 Srh S 1,1;

- TONYON N OYMLLEHHbIN cUHTeTUYecknin Bo3gyx —0,90 s rhs 1.1.

[JaHHble BeNMUYNHBbI OTHECEHDI K rh, NPUHATOMY 3a eVHULLY 418 NponaHa 1 OYMLLLEHHOTO CUHTETUYECKOTO
BO3yXxa.
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8.8.3 TllpoBepka Ha KMCNOpPoOL4HOE BNUAHUE

MpoBepka Ha KACNOopoAHOe BAVSHWE [O/HKHA NPOBOANTLCS NPV BBOAE aHanusaTopa B 3Kcnayarauuio, a
TaKke nocse 3HaumTesbHbIX NepepbiBOB B paboTe. [1na NpoBepky AO/HKEH BbibMpaTbCs AnanasoH, B KOTOPOM
1cnosib3yemMble B TECTE rasbl nonagatoT B BepxHue 50 %. [lo Hayana NPOBEPKU AO/IHKEH ObiTb YCTAaHOB/EH
HYXHbI YypOBEHb TEMMNEepaTypbl neyun. Vicnonb3yemsle 47151 KUC/TOPOLHOTO B/IMSIHWSA rasbl onpeaeneHsl B 8.2.5.

a) NokasaHnsa aHanmsaTopa 40/HKHbI ObiTb YCTAHOB/EHbI HA HY/b.

b) [ns 6eH3VHOBbLIX ABUraTeneli aHann3aTop AO/MKEH ObITb 3ano/IHEH CMECHI0 C HY/IEBbIM COAEpXaHW-
em kucrnopoga. [Ana Au3enbHbixX gsuratesieil Nnpubopbl AO/MKHbI GbiTh 3aMo/IHEHbI CMECBID C COAepXaHUeM
Kucnopoga 21 %.

¢) OTK/IMK B HyNEBOI TOUKE [O/IKEH ObITb NepenpoBepeH. Ecnun oH nameHunncst 6onee yem Ha 0.5 % ot
NOJTHOW LUKasTbl, NOANYHKTbI @) U b) 4O/MKHbI 6bITb NOBTOPEHBI.

d) [lo/mkHbI 6bITb BBEAEHbI rasbl A1 NPOBEPKN HA KMC/TOPOAHOE BNVSIHME C COAEpXaHWeM Kucnopoga
5% un 10 %.
e) OTKMK B HyNeBOI TOuke fo/KeH ObiTb NepenpoBepeH. Ecnv oH usmenuncs 6onee yem Ha 1 % ot

NOJIHOW LUKasTbl, NMPOBepKa JO/MKHA OblTb NOBTOPEHA.
0 KucnopogHoe BnusiHue (% 02int) no noanyHkTy d) paccunTbiBaeTcs no goopmysie

B - oTKNuMK aHanusatopa>
%02int a ( P 100. (14)

r4e OTK/VK aHaM3aTopa paseH

. *%FSatB,
%FSaiA
rae A - KOHUeHTpauus yrneesogopofa B 4acTsaX Ha MuiavoH C (MUKPONUTPOB Ha IUTP) NOBEPOYHOro rasa,
MCMNO/b3yeMOro B NoAnNyHkTe b),
B - KoHueHTpauws yrnesogopoaa (ppTC) B NOBEPOYHOM rase 4151 NPOBEPKN Ha KMCMNOPOAHOEe BANSHMWE,
MCMNOJ/Ib3yeMOoro no noAnyHkTy d).

(ppmC) =-. (15)

roe D - pons (B npoueHTax) OT MOJIHOW LWKanbl OTK/IMKA aHanmnsatopa Ha npucyTcTeue A.

) MpoueHT knucnopogHoro BavsaHua (%02int) gomkeH 6biTb MeHee + 3,0 % nepen UcnbiTaHUEM A/1A
BCEX NOBEPOYHbIX ra3oB, Tpebyembix A/ AaHHOV NPOBEpPKM.

h) Ecnu kncnopogHoe BnusHue npesbiwaeT + 3.0 %. cnegyeT NPOM3BECTU NOLIATOBY NOACTPOIKY pac-
X04a BO3fyxa no o6e CTOPOHbI OT 3HAYeHUs, 3a4aHHOr0 M3roTOBUTENIEM, MOBTOPAS Ha KavkAOM Luare npote-
aypy no 8.8.1.

i) Ecnu kucnopogHoe BnusHue npesbliwaeT + 3.0 % nocne NoACTPOkM pacxoga BO3ayxa, cnefyeT Bbl-
MONHWTb @aHasIorMYHY0 ONepaLuio C pacxogoM TOMMBa, a 3aTeM 1 C pacxofoM Mpobbl, NOBTOPAA Ha KaXAoM
ware npoueaypy no 8.8.1.

j) Ecnu kncnopofgHoe BnsiHUE Mocse 3Toro Bee ele npesbiwaeT + 3.0 %, 370 03Ha4aeT, YTo aHanusa-
Top. TONAMBO B FID nnu ycTPONCTBO NOATOTOBKM BO3AyXa A5 rOpeHns TpebyloT peMoHTa uan 3aMeHbl. ocne
3TOr0 A0/MKHbI ObITb NOBTOPEHbI BCE NOANYHKTHI OT @) A0 i) C UCNO/Ib30BaHWEM 3aMEHEHHOIO UM OTPEMOHTU-
poBaHHOro 060py0BaHNA WU 3aMEHEHHbIX ra30B.

8.8.4 OdpeKkTUBHOCTb OTAENUTENS HEMeTaHoBbIX dpakyuini (NMC)

8.8.4.1 O6wwme nonoxeHus

NMC wucnonb3yeTcs gns yaaneHnss HemeTaHOBbIX YI1eBOA0POA0B U3 ra30BOi NPobbl MyTeM OKUCEHUSA
BCeX Yr/1eBOA0PO/0B, 3a UCK/TYeHneM MmeTaHa. B ngeansHom ciiyyae KOHBepCUs 418 MeTaHa [0/KHa ObITb
paBHa 0 %, a gna Apyrux yrnesoAopoAoBs, NpeacTaBfeHHbIX 3TaHOM, OHa A0/kKHa cocTasniath 100 %. AnA
TO4YHOro namepeHus konnyectsa NMHC Heo6xoAnMMO onpefennTb 3HavyeHns 4Byx addhekTUBHOCTER, MCMOosb-
3yeMbIX 3aTeM B pacyetax MaccoBoro pacxoga blopocos NMHC (cm. 14.4).

8.8.4.2 2(phekTUBHOCTb NO MeTaHy

Yepes FID gBaxabl NnponyckaeTcs MeTaHOBbIi KanMbpoBoYHbIi ras - yepe3 NMC 1 nomumo NMC. n B
060MX cyyasx OUKCMPYIOTCA 3HAYEHMSA KOHLUEHTpaumun. SdekTMBHOCTL onpegenseTca no opmyne
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(16)
cw/oCutter
raoe C*Oauer- koHueHtpauma HC, korga CH4 nponyckaetcs yepe3 NMC;
cw/oCuitef“ koHueHTpauma HC. korga CH4 He nponyckaeTtcs yepe3 NMC.
8.8.4.3 3O(pheKTUBHOCTb NO 3TaHy
Uepes FID gBaxabl NponyckaeTcs 3TaHOBbIA KaniMbpoBoOuUHbIl ras - yepe3 NMC n nomumo NMC. un B
060MX CyYasx perncTpupyroTcs 3HaYeHus KoHueHTpaummn. OdekTMBHOCTL onpeaensieTcsa no gopmyne

E£ =1— C' Cutler . (17)
Aw/oCutter
rae cwCutter - KoHueHTpaums HC. korga C2H6 nponyckaeTcs yepe3 NMC:
cw/oCuiter “ koHUeHTpauma HC. korga C2H6 He nponyckaeTcsa yepe3 NMC.

8.8.5 KoappuumeHT oTkAnKa Ha MeTaHon

Ecnun aHanusaTop FID go/mkeH ncnonb3oBaTbCs 418 aHa/IM30B YrNeBoL0pOA0B, COAePXaLlX MeTaHo,
[ONs 3TOro aHanmsartopa A0/KeH 6biTb onpegeneH KoadULMEHT OTKINKa Ha MeTaHon (rm).

MN3BecTHbIi 06beM MeTaHona (a. B MUAIMAUTPAX) C NOMOLLLIO TPasyMpoBaHHOro WNpuLa BBOAUTCA B
HarpeTyto 30Hy cmelumBaHusa [395 K (122 °C)] mem6paHHOro MHXeKTopa, ncnapsieTcs U BbIBOAUTCA B Tefna-
POBbI MELLOK, T4e HAaXOAUTCA U3BECTHbI 06beM HyneBoro rasa (b. B kybomeTpax). O6bem HyneBoro rasa
[OMXeH 6bITb TaKUM, YTOGbI KOHLEHTPaLMA MeTaHona B MOLLKe Oblna TUMMYHOW AN Npo6 oTpaboTaBLUnX
rasos.

3aTem npoba 13 Mellka aHanusnpyeTcs ¢ nomoubto FID. a KoathuumneHT oTKIMKa paccunTbiBaeTCs no

thopmyne
m="~. (18)
Csam
rae Xrio - nokasaHue FID B yacTax Ha MUAMOH (MUKPONUTPOB Ha ninTp) C;
csam “ KOHUEHTpauus metaHona B npo60oT60pHOM Mellke B ppTC. BblYMCAIEHHAsA NO 3HAYEHUsIM a u b:
Nsam =54 * a/b.

8.9 BnudAHMe Ha nokasaHua aHanusatopos CO, C02, NOx, 02, NH3n N20

8.9.1 O6LwWue NonoxeHns

Kpome rasa, asnstoLerocs npegMeTom aHanusa, B Npobe NpUCyTCTBYOT U ApYyrue rasbl, KOTopble MOryT
B/INATb Ha MnokasaHusa npubopa, uckaxas ux B Ty WX UHYIKO CTOpoHY. B npubopax Tna NDIR n PMD moxet
MMeTb MecTO MOMOXUTeNbHOe BAMSAHME, KOrAa NOCTOPOHHWUIA ra3 BAWSET Ha nokasaHus npubopa B TOM Xe
HanpasneHun, YTO N N3MepsAeMbIil, HO B MeHbLUeli cTeneHn. OTpuuaTenbHoe BIMSIHUE MOXET UMeTb MecTo B
npubopax Tvna NDIR. Korga NOCTOPOHHUIA ra3 paclumpseT Nnosiocy NornolweHnsa n3mMepsemoro rasa, 1 B npu-
6opax Tuna CLD. korga nocTOpOHHWIA ra3 ocnabnaet uanyyeHune. Nposepka Ha BAUAHME, onncaHHas B 8.9.2
1 8.9.3, fo/KHa NPOBOAUTLCA Nepej BBOAOM aHasMsaTtopa B aKcriyaTauuio, a Takke nocne 3HaunTeslbHbIX
nepepbIBOB B €70 paboTe, HO He pexe OfHOro pasa B rof.

8.9.2 Nposepka aHanuzatopa CO Ha BAMSAHME NOMeEX006pasyrLwux gakTopos

Ha pa6oTty aHanuzatopa CO moryT BAuaTb Boga 1 C02. No3aTomy noBepouHblii ra3 C02 ¢ KOHLEeHTpa-
umen ot 80 % 0 100 % OT NOMHOW LWKasibl MakCMasibHOro paboyero gvanasoHa, UCnosib3yemMoro B Ucnbita-
HUSAX. [O/MKEH MPONycKaTbCs Yepes BOAY NpPU KOMHATHON TemnepaTtype W npyu 3TOM A0/KeH OUKCUpoBaTbCA
OTKNUK aHanusatopa. OTKNNK aHanu3aTopa He AO/MKEH npesbiwaTb 1% oT NONHOW WkKanbl - 418 Anana3oHoBs,
paBHbIX UK npesbiwatowmnx 300 ppm. wam 3 ppm - 415 guanasoHos Hke 300 ppm.

8.9.3 Nposepka aHanusatopa NOX Ha BnsHMe nomMmexoobpasylmx paktopos

[nsa aHanusatopos Tuna CLD (kak n HCLD) Takumun chaktopamu ssnstTtca C02 n BogsHble napbl. Mo-
Mexoobpasylolee BIMAHME 3TUX ra3oB NPONOPLMOHasIbHO UX KOHLEHTpauuu, nosaToMy Heobxoauma MeToau-
Ka onpefeneHuns nokasatesnei ocnabneHns Npu MakCMMasibHO BO3MOXHbIX 3HAYEHUAX KOHLEHTpaLuum, KoTo-
pble MOTyT BO3HWKHYTb B XO€ WCMbITaHWA.
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8.9.3.1 Tlposepka BanaAHna C02

Yepes aHanusatop NDIR nponyckaeTcsa noBepouyHblii ra3 C02 ¢ koHueHTpauwueli oT 80 % no 100 %
MOJHOW LWKasbl MakcuManbHOro paboyero guanasoHa, 1 nokasanue npmoopa no CO2 cdukcupyetcsa kak Be-
nnunHa A. 3atem oH pasbasnseTcs npumepHo Ha 50 % nosepoyHbim razom NO u nponyckaeTcs yepes NDIR
n (H)CLD. npu atom nokasaHusa no C02u NO chumkcupyroTca COOTBETCTBEHHO Kak BesMuuHbl B 1 C. 3artem,
korga nogava C02 oTknouaetcs u yepes (H)CLD npogo/mkaeT npokaunBaTbCa TOMLKO NOBepoyHbIli ra3 NO,
nokasaHue npuéopa no NO dukcupyeTtca kak BennunHa O. BnuaHmne C02 (nonpaska Ha BivsHue C02 ) pac-
cunTbiBaeTCa nNo hopmysne

€A 100,

(19)
(0-A)-(0 B)

-CO.
rae A - KoHueHTpaumsa HepasbasneHHoro C 02, usmepeHHas ¢ nomouibto NDIR, %;

B - koHueHTpauus pasbasneHHoro C02, nsmepeHHas ¢ nomouibio NDIR. %;

C - KoHueHTpauusa paszbaBneHHoro NO. namepeHHas ¢ nomoubto (H)CLD. ppm,

D - koHueHTpauusa HepasbasrneHHoro NO. nsmepeHHas ¢ nomouybio (H)CLD. ppm.

[JlonyckaeTcsa ncnonb3oBaHve anlbTePHATUBHbLIX METOA0B pasbasneHns 1 A031POBaHNS NOBEPOYUHbIX ra-
308 C02u1 NO. Hanpumep guHammnyeckoe cMmellunBaHue.

8.9.3.2 TlpoBepka BANSAHUA BOfAbI

OTa nposepka OTHOCUTCA TOMBbKO K U3MEPEHUSAM KOHLLEHTpaLumn BAaXxHOro rasa. PacyeT BUSHUS BOAbI
[O/MKeH yunTblBaTb pasbasnieHne nosepoyHoro rada NO BOASHbIM Napom U npuBefeHre KoHLeHTpauun Bo-
[AHOro napa B CMEeCU K TOW BE/IMYMHE, KOTOpas OXWUAaeTcs BO BPEMS UCMbITAHWIA.

MoBepouHbIii ra3 NO ¢ koHueHTpaumei ot 80 % fo 100 % OT NO/HOI LWKanbl B HOPMaslbHOM paboyem
Ounana3oHe nponyckaetca yepes (H)CLD, nonyyeHHoe npu 3Tom 3HadyeHve NO 3anucbiBaeTcs B KavecTBe
BenmunHbl D. 3atem nosepouHblil ra3 NO nponyckaeTcs yepes Body ¢ Temnepartypoii (298+5 K [(25 + 5) 'C],
3atem - 4yepe3 (H)CLD, n nonyyeHHoe npu 3Tom 3HadeHne NO peructpupyetcs B kauyecTBe BennuuHbl C.
TemnepaTypa Bofpl AO/XHA 6bITb M3MepeHa 1 3athnkcuposaHa. [las/ieHne HacblLeHHbIX Napos CMecu, CooT-
BETCTBYIOLLee Temnepartype Bogpl B 6apboTepe (F), pernctpupyerca B kauecTse BeNMUMHbl G. KoHueHTpauus
BoAsiHoro napa (H, B %) B cMecu paccuuTbiBaeTcs no oopmyie

« =100 — . (20)
vPb}

OxujaemMas KOHLEeHTpalusi noBepoyHoro rasa NO B BogsiHoM nape (De) paccuuTtbiBaeTcs no hopmysne

21

V 100) =

Ana ansenbHOro Asuratens MakCuMasibHas KOHLEeHTpauus BOAAHOTO napa B OTpaboTaBLUMX ras3ax

(B %), oxnpgaemas npu UCnbITaHUAX, AO/HKHA ObITb paccyuTaHa B NPefnosioXeHNN, YTO OTHOLLEHNE aTOMHbIX

konmuectB HC B Tonavee paBHO 1.8:1 no makcvMasnbHOI KoHueHTpauum C02 B oTpaboTaBimx rasax (A) no
thopmyne

HT =0.9A (22)

3apeructpuposartb 3HayeHna H, Dc n HT .
Bnvaxne Bogpl (Nonpaeka Ha BAMSAHWE BOAbI) paccunTbiBaeTcs no dopmyne

EH0 Al (23)

rae De- oxupaemas KoHueHTpauus pasbasneHHoro NO. ppm;
C - KoHueHTpauus pasbasnerHoro NO. ppm;
HT- makcumanbHaa KoHLUeHTpauns BoAsHoOro napa. %:
H - thakTnyeckasn KOHUeHTpauus sogsHoro napa. %.

MpumeuyaHune - [4na 3aroro Tecta BaxHO, 4Tob6bl cogepxaHne NO2 B noBepoyHom raze NO 6bIN10 Kak MOXHO
MeHblUe, Nockonbky abcopbumna NOz Bofoii B pacyeTax He yuuTbiBaeTcs.
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8.9.3.3 T[peaenbHO fonycTMMas BenmMumHa noMmexoobpasyroLmx gakropos

MpegenbHO gonycTMMas BenvMuMHa nomexoobpasyolwmx hakTopoB paccuyuTbiBaeTca credyowmmM 06-
pasom:

- pna Bcex aHanmsatopoB CLD cyxoro Tuna Ao/HKHO 6bITb A0Ka3aHO, YTO NMPU MaKCUMasibHON oxuaa-
€eMOW KOHLieHTpaLuMmn BoAsHOTO napa (T. B. BENMUMHbI «% H20 exp») npuMeHsieMblili cnocob yaaneHns Bogsl
obecneumBaeT noagepxaHve BnaxHocTn B CLD Ha ypoBHe He 6osiee 5 r BOAbl Ha KUI0rpaMM CyxXoro BO3-
ayxa (unm okono 0.008 % H20), 4To COOTBETCTBYET OTHOCUTE/IbHOI BnaxHocTM RH = 100 % npu 3,9 °C un
101,3 «klMa. 970 COOTBETCTBYET TakKe OTHOCUTENbHOW BnaxHocTn RH = 25 % npu 25 °C n 101,3 kMNa. joka3a-
TeNbLCTBOM fIB/IIETCA TEMNepaTypa, U3MepeHHas Ha BbIXO[e Tern/I0BOro BO3AyX0OCYLUNTENA, WU BNIAXHOCTb,
n3mMepeHHas HenocpefcTBeHHo nepef CLD. BO3MOXHO Takke nsMepeHue BAaxXHOCTU Ha Bbixoge CLD, ecim
B NPUG0OpP BXOAUT TOJILKO OfMH NMOTOK - U3 OCYLUUTENS;

- Ans rpy6oro namepenusi BnmsHua C02 B cooTBeTcTBUM € 8.9.3.1 —2 % OT MOMHOM LIKaIbI;

- BIMSIHWE BOAbI B COOTBETCTBUM € 8.9.3.2 —3 % OT NOJIHON LWKasibl;

- ANs u3MepeHunii B pasbaBneHHoli cpefe —2 % - cymmapHoe BnvsHue C02u Boabl.

8.9.4 Tposopka aHanusatopa 0 2Ha BAMSAHME NOMexo0bpasyLwmnx hakTopos

OTkNuK aHanusartopa tuna PMD Ha BOS,D.e[/‘ICTBVIe NHbIX, OT/INYHbLIX OT KNUCnopoaa, ra3oB OTHOCUTE/TIBHO
cna6. B Taﬁl'IVILl,e 6 npuBeneHbl KNCNOPOAHbIE 3KBUBATEHTbI TUNMNYHbIX COCTaBAALWNX OTpa6OTaBLLIVIX rasos.

Ta6nuya 6- KncnopogHble aKBUBANEHTbI

a3 02 oKBMBaNeHT. %
Awvokeng yrnepoga (C02) - 0.623
Oxkcupg yrnepoga (CO) -0.354
Okcmp asota (NO) +44.4
Ovnokecng asoTta (N02) +28.7
Boga (H20) - 0.381

Ecnm Heo6Xx0AMMO o6ecneunTb BbICOKYI0 TOUHOCTb M3MEpPeHUii, HabMIogaeMble 3HAUYEHNS KOHLEHTpa-
LMK KMC/IOPOAA LO/MKHBI GbITh OTKOPPEKTUPOBAHbI C/IEAYIOLWMM 06pa3oM:

KncnopogHbiii akBuBaneHT % 0 2 Habnogaemas KOHLEeHTpaums
nmanue Too '

Ana aHanusatopos Tmna ZRDO n ECS MHCTpyMEHTaNbLHOE B/IMAHWE, Bbl3BaHHOE OT/INYHLIMU OT KUC-
nopoga rasamu, JO/HKHO 6blTb KOMMNEHCUPOBAHO B COOTBETCTBMM C UHCTPYKLMAMKU NOCTaBLmka npubopa un
NPUHATON UHXEHEPHOW NPaKTUKOW.

8.9.5 TllpoBepka Ha B3anmMHOoe BAUAHWEe KaHanoB uamepeHusa NH3 n N20 npwm ucnonb3oBaHuun
nHgppakpacHoro (IR) n ynstpadguonetororo (UV) nsnyueHuii.

8.9.5.1 MopafoK KOPPEKTUPOBKN B3aMMHOI0O BNUAHUA Ans aHanm3aTopoB NH3 (Metog NDUVR)

CyuiecTByeT B3aMMOBNUSHUE MexAy kaHanamu nsmepenus okucu asota (NO) n gyokucu asota (N02).
CogepxaHue 0601X KOMMNOHEHTOB M3MepsieTCsA C MOMOLLbI0 U3MepPUTEsIbHbIX NPUGOPOB, Npu 3TOM, eC/v B3a-
UMHOE BNVsHWE npeBbiwaeT 2 % OT NOMHOW LKasbl, NoKa3aHNa aHanm3aTopa A0/KHbl 6bITb COOTBETCTBEHHO
OTKOPPEKTVPOBAaHbI.

8.3.5.2 MNpoBepka Ha B3auMHOEe B/IMsSHUE

KannbposouHble rasbl Ana NO n NO2 nogaloTcs B aHanu3aTop C BK/IOYEHHOW KomneHcauunei
B3auMoBAusSHWA. [pu npoBepke Ha B3aMMHOE BAWSHWE ANA KaXAO0ro KOMMNOHEHTa A0J/DKHbl UCNOJib-
30BaTbCsl Ka/IMOPOBOYHbIE radbl Kak MAHUMYM NATU Pas/iMyHbIX KOHLEHTpaLuuii, KoTopble paBHOMEPHO
pacnpefeneHbl B uHTepBasse Mexay Hy/1eBoi 1 MakCuMaibHO 0XuaaeMol KoHLeHTpauneii rasa, cosga-
lowero nomexy. MakcumanbHoe OTK/IOHeHWe nokas3aHusa no NH3 oT nokasaHusa npu Hy/1IeBOM 3HAYEHUU
[O/MKHO 6bITb MeHee + 2 % OT NOMIHOW WKanbl B Hanbonee TuNUYHOM paboyem guanasoHe. Ecnum oT-
KNOHEeHWe npeBbllWaeT yKka3aHHOe 3HauvyeHune, Ao/HKHA 6biTb MOCTPOEHa HOBas KpuBas Koppekuuu ans
COOTBETCTBYHOLLEro KOMNOHEHTA, CO3JatoLero NoMexy, 1 no Heli fO/KHbI KOPPEKTUPOBAaTbCSA NokasaHus
aHanusatopa. MoryT ncnonb3oBaTbCsA CMECU Kak C OAHUM, TaK U C ABYMSA 1 60n1ee B3aMOB/UAIOLWMUMN
rasamu.
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8.9.5.3 TlopsA0K NOCTPOEHMA KPUBLIX KOPPEKLUM No B3aMMHOMY B/INSHUIO

8.9.5.3.1 B3aumHoe snnsaHne NO

B ananusatop NH340/mkHbI NoAaBaTbCa KanmbpoBOYHbIE rasbl Kak MUHUMYM C MATbI0 Pa3INYyHbIMU KOH-
ueHTpaumamu NO. paBHOMEPHO pacnpefeneHHbIMY N0 BCEMY Avana3oHy U3MepeHuii aHanmnsaropa.

HomuHanbHble 3HaveHns NO 1 M3MepeHHble 3HadYeHus KoHueHTpauum NH3 fo/mkHbl 6bITh 3anucaHsbl.
KpvBas koppekuuun ans B3anmHoro snnsaHnsa NO paccunTbiBaeTCsl METOLOM HauMeEHbLUMX KBaApaToBs 415 Mo-
CTpoeHnsa Hanbonee nogxofsauweit yHKUUM annpokcumauum (Hanpumep, nonnHomHoit) f (NO). Yucno Touek
annpokcumaumm fO/IHKHO ObITb KaK MUHUMYM Ha [iBe eMHWLbI 60/bLe NopsifKka MHoroueHa (Hanpumep, 418
MHOrou4sieHa 4eTBepPTOro Nopsifka Hy>XHO Kak MUHUMYM CeMb TOYEK).

BennunHa koppekumm NH3 = NH3683 kovevcaum - L NO) gomkHa 6b1Tb B npegenax = 1 %
MOMHOW BeNMYMHbI MOKa3aHWsA aHaanM3aTopa Ha Hyne.

8.9.5.3.2 B3zanmHoe BinsHne N02

Mpoueaypa ana NO2Ta xe. YTo 1 A4NA NOBEPOUHbIX razoB N 02. Pe3ynstaTtoMm [0/KHA ABUTLCA KpuBas
Koppekuum f (N02).

[na nocTpoeHus KoMneHcauMoHHbIX KPUBLIX MO B3aUMHOMY B/IMAHUIO [OJIKHbI UCMO/1b30BATLCA TOLKO
KannbpoBoOYHble rasbl B BUAE CMECH C OAHUM B3aMMOB/VAIOLMM ra3oM. Vcnonb3oBaHne cmecell ¢ BYMS 1
60/1ee B3aMMOBVAOWMMN razaMmn 4719 NOCTPOEHUSA KOMMEHCALMOHHbBIX KPUBbIX MO B3aVMHOMY B/IMSHUIO He
Jonyckaetcs.

N3mepuTenbHas cuctema [0/KHa BbINOMHATL pacyeT HEOOGXOAMMOI KOMMNEeHcaLMn No COOTHOLIEHUHO
N H 3 ¢ «omru.ucnyuei = 6B, «0O*neH«y-n “ '< "a>" '(NO,).

Mocne NOCTPOEHUSs KOMMNEHCALMOHHbBIX KPUBbIX KOMMEHCcauns B3aMMHOIO BNSAHWA J0/DKHA ObiTb Npo-
BepeHa B nopsagke, npusegeHHom B 8.9.5.2.

8.3.5.4 MopafoK KOPPEKTUPOBKN B3aMMHOro BAusAHUA s aHanusaTopos N,0 (meTtog NDIR)

B aTom cnyvyae umeeT MeCTO B3aMMHOe BAMsHWe co cTopoHbl C02. CO 1 NO. a Takke B He6O/bLLOWA
CTeneHn - CO CTOPOHbI HEKOTOPBLIX Yr1€BOA0POL0B.

8.3.5.5 lNposepka Ha B3auMHOE BUSHUE

Kann6poBouHble rasbl gnis C02, CO. NO n C3H8 nogatoTcs B aHaM3aTop C BK/IOYEHHOI KoMneHcaumei
B3aUMOBNAHUA. Npy NpoOBEPKe Ha B3aMMHOE BAWSHWE A5 KaXA0ro KOMMOHEHTA A0/MKHbI MCNOb30BaTbCA
KannbpoBOYHbIe rasbl Kak MUHUMYM NATW Pa3NNYHbIX KOHLEHTPaLMiA, KOTOpble PaBHOMEPHO pacnpeaeneHs! B
UHTepBane mMexgy Hy/neBoi 1 MakCMMasibHO OXMAAeMOol KOHLeHTpauuei rasa, cosgatLlero nomexy. Makcu-
ManibHOe OTKNOHeHMe noka3aHus no N O, OT nokasaHusl Npu Hy/IeBOM 3HAYEHUU OO/KHO ObiTb MeHee +2 %
OT NOJSIHOW BeNUYMHLI Hanbonee TUNMYHOTO paboyero AnanasoHa. Ecnu oTkNoHeHWe npeBbllLaeT yka3aHHoe
3HauveHune, Ao/KHa GbiTb NOCTPOEHA HOBasA KpVBas KOPPEKLMN AN COOTBETCTBYIOLLLEro KOMNOHEHTa, CO3at0-
LLLero nomexy, 1 no He Ao/MKHbI GbiTb OTKOPPEKTUPOBAaHbI NOKasaHWsa aHanusatopa. MoryT ncnosb3oBaTbCs
CMecCH KaK C OJHUM B3aMMOBJ/IMSAIOLLUM ra3oM, Tak 1 C ABYMs 1 60/1ee B3avMOBANAIOWMMN razamu.

8.9.5.6 MopA#oK NOCTPOEHUA KPUBBIX KOPPEKLUW MO B3aUMHOMY BJINAHUIO

8.9.5.6.1 B3saumHoe BnuaHne CO

B ananusatop N,0 fo/mkeH noAaBaTbCca KannMOpoBOYHbIV ras. kak MUHUMYM, C MATHI0 Pa3INYHbIMU KOH-
uenTpaumamy CO. paBHOMEPHO pacnpefeneHHbIMY N0 BCeMyY Avana3oHy U3MepeHuii aHanmnsaropa.

HomuHanbHble 3HavyeHnss CO 1M nsamepeHHble 3HavyeHnst KoHueHTpaumn N,0 fo/XHbI 6bITb 3addUKCUPO-
BaHbl. Kpusasi koppekuun ans B3avMHOro snvaHua CO paccuuTbiBaeTCss METOAOM HauMMeEHbLUUX KBaApaTos
[ANs nocTpoeHus Haubonee noaxoAsulein yHKUUM annpokcuMaumun (Hanpumep nosimHomHoli) I (CO). Yucno
TOoUek annpokcMMaLuun 4O/HKHO 6biTb, Kak MMHUMYM, Ha iB€ eAuHULbl 60MblLe nopsAka MHOrouieHa (Hanpu-
Mep A9 MHOrou/ieHa YeTBepToro Nopsifika HYXXHO, Kak MAHUMYM, CEMb TOYEK).

OTkoppeKTupoBaHHble 3HaueHuss N20 ¢ EOMevcaysii = NzO komnencapm - f (CO) fomKHbl ObITh B
npegenax = 1 % NosHON BeNNYMHbLI NOKa3aHWa aHanmusatopa Ha Hyne.

8.2.5.6.2 B3anmHoe BnvsHne C02, NO n C3H8

Ta xe npoueaypa npegycmotpeHa gnisa C02. NO n C3H8. B pesynbrate f0/MKHbI 6bITb MOyYEHbI KOp-
pekTupytowmne dyHkumm f (C02), f (NO) n/(C 3H8) cooTBETCTBEHHO.

[N nocTpoeHns KOMNEHCALMOHHbIX KPUBbLIX MO B3aUMHOMY B/ISIHUIO [O/DKHbI UCMOMb30BATLCA TOJLKO Ka-
NIMBPOBOYHbIE rasbl B BAE CMECH C OAHMM ra3om, Co3fatoLym nomexy. Vicnonb3oBaHve cmeceii ¢ AByms n 6onee
B3aVIMOB/IMSAOLLMMM Frazamu AN NOCTPOEHNSA KOMMEHCALMOHHbIX KPUBbIX MO B3aUMHOMY B/IMSAHWIO HE JONyCKaeTCs.

N3mepuTenbHaa cuctema Ao/KHA BbIMNOMHATL pacyeT He06X0AMMOW KOMNEHcaL MU MO COOTHOLIEHNIO

n 20 ¢ 10/MeHcaLpkSA =N 20 6e3 komnem:am - F(C02)- -f(CO)- W O) - T(C3H8).
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Mocne NOCTPOEHUA KOMNEHCALMOHHbIX KPUBbIX KOMMEHcauMa B3aMOBMAHUA O0/KHA ObiTb NpoBepe-
Ha B nopsagke, npusegeHHom B 8.39.5.5.

8.10 MepunognyHOCTb KaNMbpoBKK

AHanu3aTopbl JO/MKHbI NPOXOAUTL KaMbpoBKy coracHo 8.5 He pexe 4Yem pas B Tpu Mecsua, a Takke
BO BCEX C/lyyasix, Korga cucrema npoxoguna peMOHT v nofsepranacb U3MeHeHVaM, CNoCO6HbIM NOBAUATL
Ha ee KannbpoBkKy.

9 Kannbposka cuCTEMbI U3MEPEHUSA YacTUL,

9.1 O6wume nonoxeHms

Ka]'lVIﬁpOBKa KaX0ro KOMnoHeHTa A0J/DKHa nNpoBOAUTbLCA C NepunognvHOCTbIO, ,D,OCTaTOLIHOVI ana o6e-
cneyeHnAa TOYHOCTN B COOTBETCTBUM C TpeﬁOBaHI/IﬂMI/I HacTosilero ctaHgapTa. B atom pasgene npuseeHsbl
MeToAbl KaﬂVI6pOBKVI KOMMOHEHTOB, OMUCaHHbIX B 7.6 1 17.

9.2 NopAfoK KannbpoBKK
9.2.1 N\3mepeHune pacxoga

KannbpoBka ra3oBbix CHETYUMKOB WM annapaTypbl 4715 U3IMEPEHUA pacxofa [0/KHA OblTb OKYMEHTU-
poBaHa B COOTBETCTBUM C MeXAYHapoAHbIMU U (U/IN) HAUWOHA/IbHBLIMY CTaHAapTaMu.

Ecnu pacxop rasa onpefensieTcs pasHOCTHbIM MeTOAOM, npefefibHO AonycTumas ownbka pasHoCcTu
[o/mKHa 6bITb Takol, 4TO6bI NorpelwHocTs gmed, 6bina B npegenax =4 % (cm. Takke 17.2.1. NOSCHEHMS K CXe-
MaM aHa/im3aTopoB OTpaboTaBLUVX ra3oB NpuBeAeHbl Nof pucyHkamu 10-18). OHa MOXeT 6biTb BbluMcieHa
KaK cpefiHekBafpaTMyHoe 3HayeHre NorpeLlHocTe kaxgoro npubopa.

9.2.2 AHanusaTopbl oTpaboTaBLWKX ra3oB

Ecnu 3amepsbl kKoHUeHTpauumn C02 nam NOX ucnonb3ytoTcsa AN onpegeneHns cteneHn pasbasneHus, 1o
aHanm3atopbl 0TpaboTaBLUMX ra30B A0/HKHbI ObITb OTKAIMG6POBaHbl B COOTBETCTBUM C 8.5.5.

9.2.3 MNpoBepka MeToA40OM pacxoja yrnepoga

MeTopa pacxofa yrnepoga pekomeHayeTcs kak cnocob NpoBepku CUCTEM U3MEPEHUs 1 KOHTPONs oTpa-
60TaBLUVX ra30B, a Takke NOATBEPXAEHUS NPaBUIbHOCTM PaboTbl YACTUYHONOTOYHON CUCTEMBbI pas3baBieHus.
MpoBepka MeToLOM pacxoja yrnepoja LO/HKHA NPOBOAUTLCA, Kak MUHUMYM, NPW Nycke HOBOTO ABuraTens B
3KCnayaTaumio U Npu BHECEHNM CYLL,ECTBEHHbIX U3MEHEHWIi B NCMbITaTelbHOE 060pyA0BaHMNE.

Mpwv aTom gBuraTesnb AO/HKEH paboTaTb B peXuMe MakCMMasibHOrO KPyTALLEero MOMeHTa 1 4acToTbl Bpa-
LLEeHUs1 W B APYrOM YCTaHOBMBLUEMCS PEXUME, NP KOTOPOM B OTPabOTaBLUMX rasax COAEPXMUTCS, Kak Mu-
HUMyM. 5% CO02.

YacTuyHoMoTouYHasa cuctema npobooTbopa Jo/mkHa paboTaTth ¢ KoadhduumeHTOM pa3baBneHns nopsg-
ka 15:1.

Mpy NnpoBepke METOAOM pacxoja yrnepoga fo/mKHa NPUMEHSATLCA MeToAuKa, NpuBeAeHHas B NpUIoxe-
Hum F. Pacxogbl yrnepoga paccuntbiBatoTcs no ypaBHeHuam (F.1), (F.2) n (F.3). Bce paccunTtaHHble 3HaYeHUs
pacxopa yrnepoga A0/XHbI coBnagartb ¢ TOYHOCTbIO A0 6 %.

9.3 TpoBepka ycN0BMWil TEUEHUSI NPYU YACTUUYHONOTOUYHBIX U3MEPEHUSX

[mana3oHbl CKOpPOCTU 0TpaboTaBLUMX Fa30B U Ny/bcauWii JaBNeHWsA AO/KHblI GbiTb NMPOBEPEHbI U OT-
perynupoBaHbl cornacHo TpeboBaHuaM 17.2.1; NOSICHEHUS, KacaloLwmecs BbiMyCKHON Tpy6bl, NpuBeAeHbl Nof
pucyHkamy 10-18.

9.4 NMepuoANYHOCTb KannbpoBKu

Annapatypa s U3MepeHUit pacxoaa A0KHA NPOXOAUTL KanMBPOBKY NOC/e KaX4oro peMOHTa cUcTe-
Mbl U BHECEHUS B HEe N3MEeHeHUii, CNOCOBHbIX MOB/UATL HA TApPMPOBOYHbLIE KPUBbIE, HO B /1I060M Clyyae
He pexe 0fIHOTO pasa B rog.
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10 Kanm6poBKa MosIHOMOTOYHOM CUCTEMbI pa3baBneHns CVS

10.1 O6WMO nonoxeHns

Cuctema CVS (oT60pa npob NOCTOSHHOrO 06bema) Ao/MKHA ObiTb OTKa/IMbpoBaHa ¢ UCMO/Ib30BaHNEM
NPEeL3NOHHOIO pacxofoMepa U peryimpyemMoro gpoccensi. Pacxog yepes cUCcTeMy JO/KEH UBMEPATLCSA Npu
pa3fIMuHbIX NONOXEHNAX APOCCENS, NPY 3TOM perynnpyemble napameTpbl CUCTEMbI AO/KHbI PETVCTPUPOBaTH-
CS 1 CONOCTABNSATLCA C PACXOL0M.

BO3MOXHO MCMO/Ib30BaHNE PacXoL0MepOoB pasnyHbIX TUMOB, TAKUX Kak KafiMbpoBaHHas Tpy6ka BeHTy-
py, KaNMBPOBAaHHBI pacxogomep 4718 aMUHAPHOro NOTOKa, KanMbpoBaHHbIN TYPOVHHbIN CHETUMK.

10.2 Kanunbposka o6bemHoro Hacoca (PDP)
10.2.1 O6wWMO® nonoxeHns

Bce napameTpbl, OTHOCALLMECA K HACOCY, AO/MKHbI M3MEPATLCA O4HOBPEMEHHO, PaBHO Kak 1 napame-
Tpbl, OTHOCSALWMECA K kannbpoBke Tpy6kM BeHTypu, ycTaHOBMEHHOW nocnefoBaTesibHO ¢ HacocoMm. o pac-
CUMTaHHbLIM 3HAYEHUSAM pacxofa Ha BXoge Hacoca B M3IMUH MpY AaHHbIX BENIMUYMHAX abCONOTHOIO AaB/IeHNs
1 Temnepartypbl CTpOMTCS rpagpmk UX 3aBUCUMOCTM OT KOPPENALMOHHONW hyHKLMK, npeacTaBnsioweli coboi
LUncpoBoe 3HayeHVe onpefeneHHon kombmHauum napameTpoB Hacoca. [lanee BbIBOAUTCA /IMHENHOe ypas-
HeHne. BblpaxkaloLlee CBSA3b MeX/y PacxofoM Yepes HacoC 1 KOpPensLMoHHON dyHkumeit. Mpu ncnonb3osa-
HMU MHOrOCKOPOCTHOro npmeoga CVS ka/mbpoBKa A0/KHA BbINOMHATLCA ANA KaXA0N CKOPOCTHON CTyneHu
npueoaa.

B npouecce kanMbpoBKkM f0/KHA NOAAEPXKMBATLCA NOCTOAHHAA TemnepaTypa.

YTeukn BO BCEX COELMHEHUAX U Tpy6Kax Ha yyacTke Mexay KanmbpoBaHHOW Tpy6koi BeHTypu u Haco-
com cuctembl CVS He fonxHbl npesbiwaTth 0,3 % 0T MMHMMasIbHOIO pacxoja B cucteme (T. e. pacxoga, 13-
MEPEHHOr0 NPV MUHUMaIbHOM CeveHun Apoccens U MUHUMasIbHOW YacToTe BpalieHnsa PDP).

10.2.2 O6paboTka pe3ynbLTaToB

Pacxop Bo3ayxa (Qs) 4151 KAXA0r0 NOMOXEHUA APOCCENs B CTAHAAPTHBLIX KyGUYECKUX MeTpax B MUHYTY
paccuMTbIBAETCS COTNIACHO YKa3aHHOMY WM3TOTOBUTENIEM METO/Y Ha OCHOBE MokasaHuii pacxogomepa. 3atem
pacxof Bo3ayxa nepecuutbiBaeTcs Ha pacxof Hacoca (VO) B MJ06 Npy faHHbIX 3HAUEHUsIX a6COMOTHON Tem-
nepaTypbl 1 AaBNEHNS Ha BXOAe Hacoca no hopmysne

v =0s _L_ (25)
0 n 273 pA ‘"’

rae Qs - pacxopg Bo3fyxa npu ctaHAapTHbIX ycnosuax (101.3 kMa, 273 K), m3c;

T- Temnepartypa Ha Bxofe Hacoca. K;

pA- abconoTHOE AaB/ieHVe Ha Bxogde Hacoca. Klla;

n- yacToTa BpalieHus Hacoca, 06/MVH.

[na yyeTa BANSHWA Nynbcauuii AaBNeHUA B HACOCE Ha ero NPou3BOAUTENIBHOCTb BBOAMTCS (DYHKLUS
Koppensauun (X0) Mexay 4acToTol BpalleHns Hacoca, nepenajom AaB/eHns Ha Hacoce 1M abCcosTHbIM AaB-
NIeHNeM Ha BbIXOJe Hacoca, KoTopas UMeeT BUA;

*o (26)
n
roe Npp- nepenag faBneHns Mexay BXOLOM W BbIXOLOM Hacoca. KIMa;

p/1- a6conoTHoe faBneHue Ha BXoAe Hacoca, kfa:

[JomkHa 6biTb BbINOMIHEHA JIMHEHAsA annpoKcuMauus METOAOM HavMeHbLUUX KBaApaToB AJA BbiBOAA

ypaBHeHUs kannbpoBku B Buae
V0 =00-m (X 0). 27)

rae DO M m ABNAKOTCA KOHCTaHTaMU OTCEYEHUS U HaK/I0Ha, ONUCHIBAKLWMMW JIMHUN PErpeccun.

Ana cunctembl CVS ¢ MHOTOCKOPOCTHBIM MPUBOAOM TapuMpOBOYHbIE KPMBbIE, NOJIyYeHHble ANA pas/ny-
HbIX AMana3oHOB pacxoja, AOJ/DKHbI 6bITb I'IpVI6]'IVI3VITe}'IbHO napasnsiesibHbl, a KOHCTaHTbl OTCEe4YeHnA (OQ no
Mepe yMeHblUeHUA Anana3oHa pacxofa Hacoca A0J/1XHbl Bo3pacTaTb.
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3HaueHUs, paccuMTaHHbIe MO 3TOMY YPaBHEHWIO, fO/KHbI OTANYATLCS OT M3MEPEHHbIX 3HaUeHNi VQHe
6onee yem Ha + 0.5 %. 3HAUEHUs1 T MOTYT GbITb PA3/IMUYHBIMU 4151 Pa3HbIX HAcOCOB. CO BpEMEHEM YBeuuu-
BalOLLMIACS 0CafoK YacCTUL, B HACOCE MOXET NPUBOAUTL K CHUXKEHWIO €r0 NPOU3BOAMUTENIbHOCTU, YTO OTpaxa-
€TCs B YMEHbLUEHUN 3HaYeHnin T. M03ToMy KanM6poBKa Hacoca A0/KHA BbINO/HATLCS MPY BBOAE €0 B 3KC-
nayaTaumio nocse KanpeMoHTa, a Takke B C/yyasx, korga oblias npoBepka CUCTEMbI NOKa3biBAET U3MEHEHUe
B MPOV3BOAMTENILHOCTU Hacoca.

10.3 KanubpoBka pacxofomepa BeHTypu ¢ Kputnuyeckum ncrteveHnem (CFV)
10.3.1 O6uWMe NosoXeHns

Kanubpoeka CFV ocHOBaHa Ha ypaBHeHWsiX pacxoda Ajsi pacxogomepa BeHTypu C KpUTUUECKUM WC-
TeueHneM. Pacxog rasa (QJ 3aBUCUT OT AaB/ieHUs U TEMMNepaTypbl Ha BXOZe W onpegensieTcs no dopmyne

0s=-n. (28)

rae Ky - KasimbpoBOYUHbIA KO3hPULNEHT;
p/1- abconoTHoe faBfieHVe Ha Bxofe pacxogomepa BeHTypu. klMa;
T- Temnepartypa Ha Bxoge pacxogomepa BeHTypu. K.

10.3.2 O6paboTka pe3ynbTaTtos

Pacxopg Bo3gyxa (Qs) 415 KaXA0ro NonoXeHus gpoccens (BCero A0/MKHO ObiTb HE MEHee BOCbMU TOYEK)
paccunTbiBaeTCcsl B CTaHAAPTHbIX Ky6MYECKMX MeTpax B MUHYTY MO MoKa3aHWAM pacxogomMepa CorfacHo yka-
3aHHOMY M3roToBuTENEM MeTomy. KannbpoBOUHbIN KO3h(ULMEHT paccunTbiBA€TCA NO AaHHLIM KalIMGpOBKY
ANA KaXAoM Touky no hopmyne

Ky Qs-Jr (29)
Pa
rae Qs - pacxog Bo3gyxa npu ctaHgapTHbiX yenosusx (101.3 klMa, 273 K). m3/c;

T- Temnepatypa Ha BXxofe pacxogomepa BeHTypu. K.

[nsa onpegenenuns auanasoHa KpUTUYECKOro UCTeUeHNs He06X0AMMO NOCTPOUTL rpadnk Kv B dyHKLMM OT
[aBneHns Ha Bxofe pacxogomepa BeHTypu. Mpu kputuyeckom (ApoccenvpoBaHHOM) UCTEYEHUN BENNYMHA KV
6onee NN MeHee NOCTOsIHHA. 0 Mepe CHUXeHUA faBrieHus (T. e. yBe/IMYEHNUA Bakyyma) CTeneHb gpoccesnu-
poBaHus yMeHbluaeTcs, a kv pacTeT; 370 yka3blBaeT Ha paboty CFV 3a npefenamu pa3peLlleHHoro gnanasoHa.

BennunHbl ycpegHeHHOro 3HaveHus kv n ctaHAapTHOro OTK/TOHEHUS AO0/XKHbI OblTb paccumTaHbl Kak Mu-
HMMYM MO BOCbMMW TOYKaM B 30HE KPUTUYECKOro ucteyeHus. CtaHgapTHOe OTK/IOHEHWE He [OJ/IKHO NpeBbl-
wartb = 0.3 % OoT ycpeHEeHHOro 3HaveHus Jy.

10.4 KanubpoBka pacxogomepa BeHTypu c L0O3BYKOBbIM ucteyeHmem (SSV)
10.4.1 O6wwne NON0XeHUsA

KanubpoBka SSV ocHOBaHa Ha ypaBHEHUsIX pacxoja A/si pacxogomepa BeHTypu C KpUTUYECKUM WC-
TeueHneMm. Pacxog rasa (Qssv) siBnsietcs yyHKUMel AaBneHns v TeMnepaTypbl Ha BXoAe, a Takke nepenaja
[aBneHus Mexay BXO40M U BbIXOAOM SSV. Kak NokasaHo Huke

'ssv VA Gy, (30)

1.4286
X )\

rae AO - COBOKYNHOCTb KOHCTaHT M KO3dpmLmeHTOB npeobpasoBaHmns hrusnyeckux eanHuL, pasHa

1

mm2 >

0.006111 B eguHuuax Sl

d - guameTp BbIXOAHOrO ceveHuss SSV. w;

CO- koathhuumeHT pacxoga SSV;

pA- abconoTHoe AaBfieHne Ha BXoge pacxogomepa BeHtypu. kMa;

- Temnepatypa Ha BbIxoAe pacxofomepa BeHTypu. K;

IX- COOTHOLLEHWe BeNM4nH abCoMTHOTO CTaTUYECKOro AaBNeHns Ha Bbixoge v Bxoge SSV.r, = 1 - (Apfpj;
Iy- OTHOWeHue d K BHyTpeHHeMy anameTpy Tpyobsbl (O). ry = dfD.
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10.4.2 O6paboTka pe3y/bTaToB

Pacxop Bo3ayxa (gVS3) Ans KaXA0ro nosoXeHus Apoccens (Ao/MKHO 6biTb He MeHee LecTHaauaTu To-
yek) paccuMTbiBAeTCst B CTaHAAPTHbIX Ky6UUYECKUX MeTpax B MUHYTY MO MoKasaHWsiM pacxogoMepa CorfiacHo
yKazaHHoOMy npowu3Boautenem mMetoay. KoadduuneHt pacxoga (Cd) paccumtbiBaeTcsi No AaHHbIM KannGpoB-
KU NS KQXA0W TOUKM Mo opmyne

Cn -m 9vSSV

4266 _ N117143| (31)
1 4 1,4286
I 1y 1X
rae qvSsv ~ pacxog, Bo3fyxa npu ctaHgapTHbix yenosusax (101,3 kMa. 273 K). M3/MuH;
T- TemnepaTypa Ha Bxofe pacxogomepa BeHTypu. K;
d- guameTp BbIXOLHOrO cevyeHus SSV, M.
IX- COOTHOLUEHWE BeNMYMH abCosITHOrO CTaTUYECKOro AaBeHns Ha Bbixoge 1 Bxoge SSV. 1% 1 - (bl px)\
r - oTHOWeHue d K BHyTpeHHeMy anameTpy Tpy6bl (D). ry = dID.
YTo6bl onpefenntb AnanasoH [03BYKOBOrO UCTEYEHUs, crefyeT nocTpouTs rpaduk Cd B yHKLUKN OT
uyncna PeiiHonbaca (Re) Ha Bbixoge SSV. Uncno PeliHonbAca Re Ha Bbixoge SSV paccunTtbiBaeTcs no cop-
mysne

rae Ay- COBOKYNMHOCTb KOHCTaHT M KO3thhuumeHToB npeobpasoBaHns hru3nyecknx eavHumLy

MUHY. MM
A, 4 25.55152
<asssisz \ R CALY

Avssv “ Pacxof Bo3fyxa npu ctaHfapTHbiX yenosusx (101.3 klMa. 273 K). m3c;
d - guameTp BbIXOLHOrO cevyeHus SSV, M,
L - abcoNoTHOE 3HaYeHVe AVHaMUYeCKOo BA3KOCTW rasa, paccuntaHHoli no popmyne

b-l—3/2 bT 12

<4

rae b- amnupuuyeckas koHcTaHTa, paBHas 1.458 « 10e kr/ mcK12;

S - aMnMpuyeckasn KoHcTaHTa, paBHaa 110.4 K.

Tak kak Qssv iBIAeTCA OAHUM W3 apryMeHTOB popMysibl ANS BblYMCNeHNA Re. pacuyeT AO/HKEH Hauu-
HaTbCsA C UCXOAHbIX (MPOU3BOBHO 3a4aHHbIX) 3HaveHuli Qssv unu Cd ans kannbposkm pacxogomepa BeHTypu
1 NPOAO/MKaTbCA A0 Tex Mop. Noka BennynHa Qssv He coipeTca. PacueT MeToAoM nocnegoBaTesbHbIX Npu-
6VKEeHNI [OMKEH NPOAO/KATLCA [0 Tex Nop. noka A8 Kak4oW TOUKM He ByAeT AOCTUrHyTa TOYHOCTb, Mpu
KOTOpOW norpeLHocTb He npesbiwaeT 0.1 %.

3HayeHuss Cd. paccunTaHHble MO BbIBEAEHHOMY YPaBHEHUIO pe3y/bTUPYIOLLE TapypoBOYHON KPUBOIA,
KaK MMHUMYM, B LWECTHaALUaTV TOYKax B 30He [JO3BYKOBOIO NCTEYEHUS AO/IKHbI OT/IMYATLCA He 6o/1ee YeM Ha
4 0,5 % OT COOTBETCTBYHOLLMX N3MEPEHHbIX 3HaUYeHui CdAnsa Kaxaoln TOUKM KammbpoBKu.

K/ Mc. 33)

10.5 O6uas npoBepka CUCTEMBI
10.5.1 O6wwne NoNoXeHUsA

CymmapHas TOYHOCTb cucTeMbl npobooT6opa CVS fo/mkHa NPOBepATbCS NyTeM BBOAA W3BECTHOM
Maccbl 3arpsi3HsOLLEe ra3oBoli hpakuumn B cucteMy, paboTtarLlyo B HOpMasibHOM pexume. MpoussoanTcs
aHanus sarpsAsHaLLein hpakumm, N paccunTbiBaeTCa ee Macca Nno MeToauke, npuBeAeHHon B 14.5. 3a uckio-
YeHWeMm TOro, YTo B C/lydyae C MponaHoM AN1A YrNeBoLOPOA0B NpumMeHsieTca KoadduuneHT 0,000472 Bmecto
0.000479. MNpu 3TOM MCNONb3YyeTCsA OAVH U3 ABYX OMUCAHHbIX HUXE METOAOB.

10.5.2 N3mepeHue C KPUTUYECKUM UCTEYEHNEM

13BeCTHOE KO/IMYEeCTBO YMCTOrO rasa (okucu yrnepoga wiav nponaHa) nogaetcs B cuctemy CVS uepes
KanmbpoBaHHOE OTBEPCTME KPUTUYECKOTO ceyeHus. Ecnn gaBneHve Ha BXxofe A0CTaTO4YHO BEJIMKO, pacxof,
Be/IMYMHA KOTOPOro perynmpyeTcs OTBEPCTMEM KPUTUYECKOrO CEeYEHMWsl, He 3aBMCUT OT AaB/IEHMS Ha BbIXOAe
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(kpuTuyeckoe ucteyeHne). Cuctema CVS pabotaeT B TeyeHne 5—10 MVH B 06bIYHOM peXume, XxapakTepHoM
ANA UCnbiTaHUiA Ha cofepxaHue BpefHbIX BbI6POCOB. MMpon3BOAMTCSA aHanv3 rasoBoli Npobbl C MOMOLLbIO
06bIYHOr0 U3MepUTEsIbLHOro 060pyAoBaHNs {NPO6OOTOHOPHLIV MELLOK MM HAKONUTE bHbIA MeToA), nocse Yero
paccuuTbiBaeTcs Macca rasa. OnpegeneHHas Takum 06pa3om Macca fo/hkHa 6biTb paBHa Macce NoJaHHoro
B CUCTEMY rasa C OTK/IOHEHNEM He 6onee + 3 %.

10.5.3 W3mepeHue rpaBUMETPUYECKUM METOLOM

LmnuHgp Hebonblioro o6bema 3anonHAeTCA OKUCbIO Yyrnepoa WA nponaHoM, Macca KOTOopbIX onpe-
Jensetcsa € TOYHOCTbio Ao + 0.01 r. Cuctema CVS paboTtaeT B TeyeHne 5—10 MUH B OBbIYHOM pexume,
XapaKkTepHOM A1 UCMbITaHWli Ha cofepxaHve BpeAHbIX BbIGPOCOB, NOKa OKUCh Yriepoja Wiy nponaH no-
faeTca B cucTeMy. KonmyecTBO YMCTOrO rasa Ha BbIXofe onpefensercs meTogoM avddepeHumnanbHoro
B3BelLumBaHuA. Mpon3BoanTCA aHann3 razosoli NPo6bl C NOMOLLbI0 06LIYHOrO M3MEepPUTENbLHOro 060pyAo0Ba-
HUA (MPO60OTOOPHbBIN MELLOK MU HAKOMUTE bHbI MeTOA), NMOC/ie YEro paccunTbiBaeTcs Macca rasa. Onpe-
fJeneHHasa TakvuMm 06pa3om macca fo/mkHa 6biTb paBHa Macce MOAAHHOro B CUCTEMY rasa € NorpelHocTbo
He 6onee * 3 %.

11 YcnoBus UcnbITaHWii (UCMbITaTeflbHbIE LK/IbI)

YcnoBus ucnbiTaHuii - B cooTBeTCcTBUM € ISO 8178-4.

12 MNpoBeaeHne ncnbITaHW

12.1 MoparotoBka ounbLTPOB ANs npobooTHopa

Kak MMHUMYM, 3a 4ac 40 Hayana vcnbiTaHuii Kaxabli unbTp (MM napa unbTpoB) NMomelaeTcs B
3aKpbITY0, HO HErepMeTUYHY0 Yallky oTpu, KoTopas CTaBUTCS B BECOBYIO kaMepy Ans cTabunusauuu. Mo
OKOHYaHUK neproga cTabunmsauumn Kaxablini unbTp (MM napa UIbLTPOB) B3BELLMBAETCS, NPU 3TOM (PUKCU-
pyeTcs ux Bec. Nocne 3Toro AaHHblii punbTp (MM napa puabLTPOB) XpaHUTCA B 3aKpbITO yallke MNeTpu Ao
TEX Nop. noka He NMoHaaobuTcs ANA UcnbiTaHuiAi. Ecnun gaHHbIi unbTp (Mn napa uabTPOB) HE UCMOMb30-
BasiCsA B TeyeHve 8 4 nocne Toro, kak 6bla BbIHYT M3 BECOBOM KaMepbl, TO nepes UCNbITAHUAMU OH AO/KEH
6bITb B3BELLUEH CHOBA.

12.2 YcTaHOBKa n3MepuTtesibHOro o6opyaoBaHus

YcTaHoBKa NpM6opoB M NPO60OTOOPHUKOB AO/MKHA NPOU3BOANTLCA B COOTBETCTBUM C UHCTPYKUMSMU. B
Cny4yae MCNoMb30BaHMS MOMHOMNOTOYHOrO pasdasneHns oTpaboTaBLLUMX ra30B cMCTEMa MOAKII0YAETCA K Bbl-
nyCcKHOW Tpyb6e.

12.3 Myck asuratens u cuctembl pasbasneHus

[Buratenb u cuctema pasbaBrieHns LO/KHbI ObITb 3anyLleHbl U NPorpeTbl A0 MOMHON cTabunmnsauum
BCEX TemnepaTyp W AaBrieHuli paboumx cpej npv MOSIHON Harpyske Ha HOMWHasIbHOW 4YacToTe BpalieHus
(kpuTepumn ctabunusauuun npusegeHsl B ISO 15550. 6.2.4.3.2))

12.4 PerynupoBka cTeneHun pasbasneHus

Mpy ncnonb3oBaHuy MeToda OA4HOro chunbTpa cucTema NPo60oT6opa YacTul, Ao/HkHa BGbiTh 3anylueHa
1 BKMOYEHa Ha 6aiinac (nocnegHee He 0653aTeslbHO NPW WMCNOMb30BAHNM MeToAa HECKONbKUX (PUIbTPOB).
®OHOBBI YPOBEHb YacTuL, B BO3AyXe MOXET ObiTb ONpeAesieH NponyckaHneM pas6aBnsioLLero Bo3ayxa yepes
dmnbTpbl YacTuy,. Mpu Mcnonb3oBaHUU UAbTPOBAHHOTO pa3baBNsoWeEero Bo3fgyxa A0CTATOYHO BbINOAHUTL
O/1HO M3MepeHune B 1060 MOMEHT BPeMEHU - nepes, Noc/e Uav B X0Ae UCMbITaHuii. MNpu NCcnonbL30BaHnmn He-
hmMNbTPOBaAHHOTO pas3baBnAoLLErO BO3yXa HE06X0AMMO BbINO/THATL Kak MUMHUMYM TpU usMepexus (B Havane,
B KOHLe 1 NpubIn3nNTeNbHO B cepeAriHe NCNbITaHWUiA), pe3ybTaTbl KOTOPbIX YCPeAHSATCS.

PasbaBnsowwmii BO3ayX AO/HKEH 6bITb TakvM, YUTOGbI TeMnepaTypa NoBepPXHOCTU mibTpa B N060M pe-
Xnme He npesbiwana 325 K (52 aC). O6uwan cteneHb pasbaBneHns AomkHa 6biTb He MeHee 4.

[Ana cuctem ¢ KOHTposnieM KoHueHTpauun CO02 nnm NOX[0/MKHO n3mepatbes cogepxadHune 00 2 nnm NOx
B pa3baBrisAoLeM BO3Ayxe B Ha4Yane u B KOHUe kaxoro tecta. PoHoBas KoHueHTpaumsa C02unn NOx B pas-
6aBnsioLLeM BO3AyXe, 3aMepeHHast 0 U nocsie UchbiTaHui, fo/mkHa 6biTb B npegenax 100 ppm OCHOBHOMO
KOMMOHeHTa 1 5 ppm Apyroro KOMMOHEeHTa COOTBETCTBEHHO.
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Mpy¥ MCNO/L30BaHWM CUCTEMbI aHaUTM3a Pa36aB/ieHHbIX 0TPAGOTABLUMX ra30B HA MPOTSXKEHUM BCEro Nepuo-
[la VCNbITaHUi fOMKHBI ONpeAensTbes (DOHOBbIE KOHLEHTPaLMK ra3006pasHbIX KOMMNOHEHTOB MyTeM B3sITUsA NPo6
pas6aBnsioLiero Bosgyxa B Npo600T60pHbIE MeLKW. [pu HenpepbIBHOM M3MepPeHW (DOHOBBIX KOHLLEHTpauwii
6€3MELLKOBbLIM METOAOM VX BE/INYMHbBI AO/MKHbLI (DUKCMPOBATLCS Kak MUHUMYM B TPeX Toukax uuknia (B Havane, B
KOHLe 1 NpUBN3UTENBHO B CEpeMHe UCTbITaHUiA), NoC/e Yero JO/MKHO GbITh BbIUMC/IEHO UX CPEAHEE 3HAUYEHNe.
Mo XenaHwio U3roToBUTESS ABUraTENs M3MepeHNe POHOBLIX KOHLEHTPALMIA MOXET 6biTb NPOMYLLEHO.

12.5 OnpepgeneHne KOHTPOJIbHBLIX TOYEK

BenunuunHbl CONPOTUBNEHNS HA BMYCKE Y NPOTUBOAAB/IEHNS HA BbIMYyCKe AO/IKHbI COOTBETCTBOBATL 3HAa-
YEeHUAM. YCTAHOBNEHHbLIM M3roToBUTENEM, cOrflacHo 5.4.1 n 5.4.2.

[OomkHbl 6bITb 3KCNEPUMEHTASIBHO OnpefenieHbl MakCUMaUsibHble 3HauYeHWs KpyTALero MoMeHTa npu 3a-
[JaHHbIX AN UCNbITaHWIA 3HAYEHNAX YacTOTbl BPALLEHUS, YTOObI MOXHO Obl/I0 paccunTaTb 3HAUYEHUS KPyTALLEro
MOMEHTA [i/151 YCTaHOB/IEHHbIX PEXMMOB UCMbITaHWiA. [lna aoBurateneil, He NpegHa3HauYeHHbIX 4151 paboTbl B LLUMPO-
KOM fmana3oHe 4acToTbl BpaLLeHUsi N0 MaKCUMaJslbHOM Harpy304HO XapakTepucTrKe, MakCUMaTbHbIA KPYTALLWIA
MOMEHT MpU 3a4aHHbIX 418 UCMbITAHWIA 3HAYEHNSAX YacTOThbl BpalleHns JO/DKeH 6biTb yka3aH U3roTOBUTENEM.

YcTaHaBnMBaeMas Harpyska ABuratens 415 KaxX40ro pexmma UcnbiTaHuii paccuntbiBaeTcs nNo hopmye

rae S - Harpyska, 3afiaHHas Harpy3ouHbIM YCTPONCTBOM. KBT;

PT - MakcumanbHas namepeHHas uivm 06bsBNEHHas MOLHOCTL NPU AaHHO YacToTe BpalleHWs CTeH-
[0BOro ABuUratenisi B UCMbITaTeIbHOM pexume (3afaeTcs U3rotosutenem), kBT,

P3ux - 06bsBNEeHHas cymmapHasi MOLWHOCTb, NoTpebasemas BCeMU BCroMoraTelbHbIMU YCTPONCTBaMM,
KOTOpble NPUBOAATCA OT CTEHA0BOrO ABUraTens, HO He ABNATCA 06sa3aTesibHbIMK cornacHo ISO 14396. kBr;

M - OTHOCMTE/bHbIN KPYTALLUA MOMEHT, YCTaHOBMEHHbIV A5 AAHHOTO peXxuMa UcnbITaHui. %.

12.6 NMpoBepka aHann3aTopos
AHanusaTopbl 0TpaboTaBLUUX Fa30B A0/HKHbI ObITb YCTAHOB/EHbI HA HY/1b U NMOBEPEHbI.
12.7 NcnblTaTeNbHble LUKbI

McnbiTaTenbHble UMKbl onpegeneHsbl B 1ISO 8178-4. OHM HAa3HAYAKOTCS C YYETOM Tvna ABUraTesist U ero
npYMeHeHus.

12.7.1 TopsAA0K UcnbiTaHui

Mpwy ncnbiTaHUAX ABUraTe b AO/HKEH NPONTU BCE PeXWMbl, NPeAYyCMOTPEHHbIE COOTBETCTBYHOLLUM UCMbI-
TaTesbHbIM LMKIOM. YKa3aHHble HUXe JoNyCKM OTHOCATCS TOJIbKO K NpoLeccy c6opa AaHHbIX N0 N3MepPSEMbIM
BblOpOCaM ra3oobpasHbIX KOMMNOHEHTOB M YacTuL, a Takke K npoLeccy oT6opa npob B MELUKU.

a) ins aBurateneli, UCMbITbIBAEMbIX HA CTEHAE NPY 3afaHHOM 3HAYeHUW YacTOTbl BpalleHus

B kax[oli Touke MCNbITaTeNbHOro LuKIa nocse AOCTVXXKEHUS YCTaHOBMBLUETOCA pexuma 3agaHHas va-
CTOTa BpalleHus JO/HKHA NoAAepXMBaTbCs C MOrPewwHoCTbio B npegenax + 1 % OT HOMWHAaNIbHOW YacToThbl
BpaleHust unm = 3 06/mMuH (6epetcst 6onbluee K3 3TUX ABYX 3HayYeHui). Mpy 3TOM 3afaHHbIli KpyTAWMiA Mo-
MEHT AO/DKEH NOAAEPXUBATLCA TakMM, YTOObI €ro cpefiHee 3HavyeHune 3a Nepuog N3MepeHust He 0TINYaIoCh
6onee yem Ha + 2 % OT MakCMMaIbHOTO KPYTALLEro MOMEHTa Mpu AaHHOW YacToTe BpalleHus.

b) Ana aBuratenei, NCnbiTbiIBaEMbIX Ha CTEHAE NMPY 3aaHHOM 3HAYEHUW Harpy3ku

B kax[oli Touke MCNbITaTeNIbHOrO LUK/Ia nocse AOCTVXXKEHUS YCTaHOBMBLUETOCA pexuma 3agaHHas va-
CTOTa BpalleHus JO/HKHA NOoAAEepPXMBaTbCS C MOTPELHOCTbI0 B npejenax = 2 % OT HOMWHAIbHOW YacToThbl
BpalleHuss um + 3 06/MuH (bepeTcst 6osbluee U3 3TUX ABYX 3HAUYEHWi), HO B IIO6OM c/lyyae NorpeLlHocTb
3ajaHns YacTOThbl BpalleHns He Jo/MKHa NpeBbIWaTh + 5 %, 3a UCK/TIYEeHeM pexrMa MUHUMasIbHON YacToThbl
BpalLLleHUs1 X0/10CTOro XoA4a, KoTopas Ao/HKHA NOAAEPXKMBATLCA € TOYHOCTBIO, YKa3aHHON N3roToBUTENEM.

B Tex Toukax ucnbiTaTeNbHOro LuKa, rae Tpebyemoe 3HadyeHne KpyTalero MmomMmeHTa coctasnseT 50 %
1 60nee OT ero MakCMMasibHOro 3Ha4YeHWsl, Be/IMYMHA KPYTALLEro MOMEHTa, yCpegHeHHas 3a nepuoj naMepe-
HMSA. AO/MKHA NoALEepPXMBATbCA paBHON ero TpebyemMoMy 3Ha4YeHMo C NMOrpeLlHoCTbI0 He 6onee + 5 %. B Tex
TouKax UCNbITaTeNbHOMO UMKNa, rae Tpebyemoe 3HaueHne KpyTsllero MoMeHTa coctaBnset meHee 50 % o1
€ero MakCUMasibHOro 3HauYeHusl, BEMYMHA KPYTSALLEro MOMEHTa, YCpeAHEHHas 3a nepuoj U3MepeHus, LOXK-
Ha MoAAEepXMBaTbCA PaBHON ero TpebyemMomy 3Ha4YeHUI0 C NOrpeLlHOCTb0 He 6onee + 10 % wan He 6Gonee
+0.27 H m (6epeTca 6onbluee U3 3TUX ABYX 3HAYEHUIA).
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12.7.2 TpeboBaHus K aHanusatopy

BbIXOfHOI CUrHan aHanm3aTopa [0/HKEH 3anucbiBaTbCA Ha JIEHTOYHbIN camonucel, Ui perncTpupo-
BaTbCs aHa/IOMMYHOM CUCTEMON cbopa AaHHbIX, MPY 3TOM OTpaboTaBLUME rasbl AO/MKHbI MPOMNYyCKaTbCS Yepes
aHanusaTop B TeYeHue, kak MUHUMYM, TPEX MUHYT Ha KaxXAOM pexume. Ecnv ons n3mepeHus Konuyectsa
CO n C02ucnonb3yetcs Npo600TO0PHbLIA MeLwok (cM. 7.5.4). oT6op Npob AO/MKEH NPOMU3BOAUTLCA B TEYEHME
nocaiegHUX Tpex MUHYT paboTbl Ha KaXAOoM pexume, Nocse Yero BbINOSHAETCA aHan3 CogepXnMoro MeLlka
1 hUKCUpyOTCS pesynbTarthl.

12.7.3 OT60p Npo6 YacTuy,

OT60p Npo6 YacTWL, MOXET BbINOMHATLCA METOAOM OAHOr0 (UILTPA WM METOAOM HECKONbKUX hunb-
TpoB (CM. 7.6). MockonbKy pe3ynbTaTbl 060MX METOA0B MOTYT HECKO/IbKO OT/IMYaTbCs, B MPOTOKOME UCMbITa-
HWli HeOBX0AMMO yKaszaTb, Kakoi MeTos 6bla NCNOoNb30BaH.

Mpy vcnonb3oBaHUM MeToga OAHOro UnbTpa BECOBble KOIMPULMEHTbI PEXUMOB WCMbITATENIbHOMO
LuKna AO/MKHbI OblTh YUTEHbl MyTem oT6opa Npo6 Ha KaxkAoM pexvmMe, NponopLyoHaibHO MaccoBOMY pac-
Xo4y OoTpaboTaBLUMX ra3oB Ha AaHHOM pexume. [11s8 3TOro Be/MUUHBLI pacxofa oTpaboTasLuMxX ras3os, 4u-
TeNbHOCTK Npo6ooT6opa 1 (Mn) cTeneHn pasbaB/ieHUs PETYIMPYIOTCA Tak. YTObObl KpUTepuin 3hhekTUBHBIX
BECOBbIX k03(h(hnLMeHTOB cOOTBETCTBOBaU1 TpeboBaHnAM 15.6.

OT60p NPO6 JOMKEH NPOU3BOANTLCS B KOHLE KaXA0ro pexuma. AnntenbHoCcTb Npo6ooTHopa Ha KakaoMm
pexviMe Ao/MmKHa COCTaBnATb He MeHee 20 C NPy UCMOMb30BaHUM MeTofa OfHOro hunbTpa, U He meHee 60 ¢
- NpU UCNO/b30BaHMN MeToAa HeCKONbkMX ubTpoB. MoapobHee 0 ANNTENBHOCTM UCNbITaTe bHbIX PEXVMOB
cM. ISO 8178-4. B cnyyae oTcyTCTBMSI B cUCTeMe 6Gainaca AnnTenbHOCTb Npo600T6opa Ha KaXK40M pexumMe
[0/KHa cocTaBNATb He MeHee 60 ¢ Npy Ucnonb3oBaHUM N060ro MeToda (0LHOr0 NN HECKObKUX (PUILTPOB).

12.7.4 MapameTpbl ABuratens

M3mepeHust 4acToTbl BpallleHUs 1 Harpysku ABuratensi, Temnepartypbl Bo3ayXa Ha Bnycke, pacxoja To-
nnvBea, pacxoja Bo3gyxa Win oTpaboTaBLUMX ra30B B KaXA0l TOUKE NCMbITATe/IbHOTO LUKIa AO/KHbI BbINOJI-
HSATLCA TOJIbKO NOC/IE BbIXOZA ABUraTENS Ha YCTAHOBUBLLMIACSA PEXUM.

Mpu OTCYTCTBMM BO3MOXHOCTU M3MEPUTb Pacxof 0TpaboTaBLUMX ra30B WM BO3AyXa OHW MOTYT ObiTb
paccumTaHbl METOAOM KUCMOPOAHO-yropoalkoro 6anaHca (cMm. 7.3.6 v npunoxeHve A).

Bce pononHuTenbHbIe AaHHbIE, HEOBXoAUMbIe AN pacyeTa, AO/MKHbI hukcmpoBaTbes (CM. pasgen 13).

12.8 KOHTpo/bHasi MpoBepka aHaIM3aTopoB

Mo 3aBepLUeHNN UCTbITAHWIA LOMKHA BbiTb BbINO/IHEHA KOHTPO/bHAA NPOBEpKa aHa/M3aTopoB C NOMO-
b0 HY/IEBOTO Tas3a W TOro Xe MOBEepPOYHOro rasa. MNpoBepka cuMTaeTcsl yCnewHol, ecny pesynbTarsl 0601x
U3MepEeHWiA pasnnyatoTcsi He 6onee yem Ha 2 %.

12.9 OT4eT 06 UCNbITAHNAX

B oTyeT 06 ncnbiTaHWAX JO/MKHbI ObiTh BKIOYEHbI AaHHbIe, yka3aHHble B 1ISO 8178-6.

13 OugeHKa pe3ynbTaToB U3MEPEHWI ra3006pa3HbIX BbIGPOCOB U YacTuL,

13.1 Bbi6bpochkl ra3oo06pasHbiX NPOAYKTOB

[ns oueHkn BbIGPOCOB ra3oo6pasHbiX NPOAYKTOB BbINOJIHAETCA YCpeAHEHNE AaHHbIX 3aMepoB, 3anucaH-
HbIX B TEYEHWe nocneaHero (4/IMTeNbHOCTLIO He MeHee 60 C) nepuoja Kaxk4oro pexuma, npu aToM ycpefHeHHble
KoHueHTpauun HC, CO. C02. NOx. 02, NMHC (meTtog NMC), NH3 1 CH30H (meTopg FID) ans Kaxaoro pexuma
onpeaensitoTca No ycpeAHeHHbIM 3Ha4YeHUAM U3 rpacukos 3anncu U COOTBETCTBYIOLLMM Ka/IMOPOBOYHbLIM faH-
HbIM. ECnin ncnonb3ytoTes ycpefHeHHbIe KOHLEHTpaLuumn BeLecTs B NpO600TOOPHbIX MeLLKaX, OHU AO/DKHbI onpe-
[enATbCsA No 3aMePEHHbIM 3HAYEHWSM U COOTBETCTBYIOLLMM KasIMOPOBOYHBIM AaHHbIM. MOryT UCNonb30BaThCs U
Apyrue suapl doKcaumm, ecnv oHn obecneunsaloT NoslyyeHre sKkBUBaIEHTHBIX MO TOYHOCTU Pe3y/bTaTOB.

Ecnvn usmepsioTca ycpefHeHHble (DOHOBblE KOHLEHTpauuu, OHW [LO/DKHbI ONnpefenaTbcs no 3aMepam
pasbasnsaoLWero Bo3gyxa B Mellkax ¢ npobamMv Wav no ycpegHeHHbIM 3HavYeHUsM (POHOBOW KOHLeHTpauun
npu HenpepbIBHOM (6€3MELLKOBOM) U3MEPEHUN U COOTBETCTBYIOLMM KaSIMOPOBOYHBLIM AaHHbLIM.

B cnyyae ncnonb3oBaHna UMMUHXEPOB WU KapTpuaxei ans npob npu nsmepeHunsx CH30H n HCHO
KOHUEHTpauun n )oHOBbIE KOHLUEHTpauun (ecnv nocnegHne MCnosb3ylTcs) AO/MKHbI ONpeaensaTbesa no Ko-
nnyectsy CH30H/HCHO B nMnuHxepax unu kaptpumkax (CM. pUucyHku 7 1 8) no aHasmsam, BbINOSHAEMbIX C
nomotpto GC n HPLC. 1 no nssectHomy o6Liemy 06bemy nNpob B MMNUHXeEpax N KapTpuakax.
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13.2 Bbi6pochl yacTuy,

[N oueHKkn coAepxaHna yacTul, ANs Kaxaoro pexvma gukcupyetcs obuas macca npob (T” p). oces-
was Ha dunbTpax.
®uNbTPbI BO3BPALLAIOTCA B KAMepy C aHaIMTUYECKUMY Becamu, rae BblLepXMBaloTC He MeHee 14 u

He 6onee 80 4. Nocre Yero B3BELUNBAKOTCS. 3amepsaeTca macca 6pyTTO, 3aTemM U3 Nosily4eHHOro 3Ha4eHna Bbl-

ynTaeTca mMacca Tapbl (cm. 12.1).

Mpy ncnonbL30BaHUK NONPaBOK Ha YOHOBbIE 3HAYEHUSI AO/KHbI PErMCTPUPOBaTLCA Macca pasbasnsio-
wero Bosayxa (md). npoxogsiiero yepes punbTpsbl, U Macca Yactuy, (mfd). Ecnm BbinonHseTca 60510e ogHoro
M3MepeHus, TO AN KaXAO0ro M3MepeHus paccuntbiBaetcs KoadduuneHTt {T1a1lTa). 1 3aTemM nosyyeHHble
pe3ynbTaTbl yCpeaHAoTCS.

14 PacueT BbIOPOCOB ra3o06pasHbIX NPOAYKTOB

14.1 O6LWMo NosoXeHUs

HekoTopble ykasaHusi 06LiEero xapakrepa OTHOCUTE/IbHO BO3MOXHbIX METOLOB pacyeTa BpeAHbIX Bbl-
6pOCOB NPUBE/AEHBLI HAa pUCYHKe 2.

PucyHok 2 - N3mepeHune cocTaBa Hepa3baBrieHHbIX 0TpaboTaBLLMX ra3os
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14.2 OnpepgeneHune pacxofa oTpaboTaBLInX ra3oB

Pacxop oTpaboTaBLlumx ra3oB (Qroew) fo/mKeH onpeaenaTbCs Ha KaXAoM pexume cornacHo 7.3.2—7.3.7.
Mpn ncnonb3oBaHMM NOSIHONOTOYHOW CUCTEMbI pasbaBfieHns 06Lwmii pacxos pasbaBneHHbIX 0TpaboTas-
LIKMX ra3os (gmdew) JO/MKEH ONpeaenaTbCs Ha KaXAoM pexume cornacHo 7.3.7.

14.3 TMonpaBka Ha cyxve/BnaxHbIO YC/10BUA

Ecnu BbIGPOCHI 6bINM onpeAeneHbl He Mo BaXHOMY BECY, MU3MEPEHHbIe 3HAYEeHMSI KOHLLeHTpaLMmn J0K-
Hbl ObITb MepecynTaHbl Ha BAaXHbI BEC N0 OAHOW M3 cnegyowmnx opmMyn (X BbIBOA NPUBEAEH B MPUIOXe-
HUM A)

cw =" w cd- (35)

a) lna Hepa3baBneHHbIX 0TpaboTaBLUMX ra3oB
1) NonHoe cropaHve

1,2442 Ha f 111,19w ALF
ATad

WL +1.008 (36)

773.4 112442 Ha* Qmi M -1000
Amad
nnm

1.2442 Ha +111,19-wALF '

Amad

4vrl 37)

773,A* 1.2442 +Ha + =im 1000 / H )
Amad ,

ffa = 0.055594 W alf +0.0080021 ivdel +0.0070046 ivEpS. (38)

2) HenonHoe cropaxue
Mpu HaNWuMK 3HaUYNTENBbHbIX KOIMYECTB HECTOPEBLLMX UM YACTUYHO CropeBLUMX KOMNoHeHToB (CO. H2)
ucnonb3yeTtca cregyowan gopmysna (ee BbIBO CM. B NMPUIOXeHNN A).

2 (39)
1+wn -0.005-(cOo d +ccOd)- 0,01+CHd +  -—--
' ' Pb
"
0.5+a «CCQd ¢(cCO0d +cCOd)
cHd (40)
cCOd + 3 «cCOd
MpumeuaHune - KoHueHTpauum CO n C02 B chopmynax (39) n (40) BbipaxeHbl B NpPOLEHTaXx.
b) Ans pa3baBneHHbIx 0TpaboTaBLUNX ra3oB
! a‘ccow N 1)
wet { 200 } w
nnu
n o *,e>
2 (42)
* «cCO,d
" 200
c) Ansa pasbaBnsiowero Bo3gyxa
K\d il (43)
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, 1.608./Ha.'1-1[->H ..(1],

K000 +H608

d) lnsA Bo3ayxa Ha Bnycke (eCnn OH OT/IMYAETCS OT pa3basBnstoLLEro BO34yxa)
Ka=1"**2- (45)

1608-H,

W2  1000.(1.608 Hay (46)

rae Ha, Hd - a6conioTHas BNaXHOCTb COOTBETCTBEHHO BO34yXa Ha BMycke 1 pasbas/isitoLLero Bo3ayxa, I Bogbl
Ha KI CyXoro Bo3gyxa.

MpumeuaHune - Hawu Hii moryT 6b1Tb OnpeaeneHbl C NOMOLYbLI0 M3MEPEHNT OTHOCUTETbHON BTAXKHOCTY, Tou-
KW pocCbl, AaBneHUsi NapoB WAn TemnepaTtypbl BAaXHbIM'CyXMM TepMomeTpamu. Mpu aTOM 418 pacyeToB UCMOMb3YyOTCA
o6uien3BecTHble hopMynbl.

14.4 T[lonpaBka Ha BNaXHOCTb M Temnepartypy npu onpegesneHun sbiobpocoB NOx

Mockosnbky BblGpockl NOX 3aBMCAT OT NapameTpoB OKpYXatoLero Bo3ayxa, npu pacyetax KOHULEeHTpa-
uun NOX fio/mkHa BHOCUTLCSA MonpasKa Ha Temnepatypy U BNaXHOCTb OKpYyXatoLero Bo3gyxa ¢ Koapuum-
eHTaMu. BblYUCASEMbIMU MO MPUBEAEHHLIM HUKe hopmynam. YkasaHHble KO3ULMeHTbl NPYMEHUMbI Mpn
cofepxaHuun Bnarn B AnanasoHe ot 0 Ao 25 r/kr cyxoro Bo3gyxa.

Mo cornaweHnio Mexay 3avHTepecoBaHHbIMU CTOPOHaMN MOTYT 6GbITb NPUHATLI 3Ta/IOHHbIE 3HAYEHUA
BIXHOCTU, OTAUYHble OT 10.71 r/kr. MMpUHATbIE 3Ta/IOHHbIE 3HAYEHUSA AO/KHbI 6biTb yka3aHbl B oTyeTe 06
UCTbITAHUAX.

3a npefenamMy ykasaHHOro Bbille gnanasoHa BMaXHOCTW Mo CorfaleHunio Mexay 3avHTepecoBaHHbIMU
CTOpPOHaMu MOryT ObITb MCMNONb30BaHbl Apyrne hopmybl, €C/IM UX CNpaBef/IMBOCTb MOXET ObiTb Aoka3aHa
unu nposepeHa. B cnepyowmnx popmynax Fa cooTBeTCTBYeT TEMNEpaType OKpyXaloLlero Bo3fyxa Ha Bxofe
BO3AYLUHOrO usbTpa, a Ha cooTBEeTCTBYET BNaXKHOCTU OKpYXaloLero Bo3fyxa Ha BXofe BO3AYLIHOTO ub-
Tpa.

[Jlo6aBneHune B BO3AYLUHbIN 3apas BoAbl v napa (T. e. yBNaxHeHre Bo3ayxa) ABNseTcs CpecTBOM CHU-
XEHWA BpefHbIX BbIOPOCOB, NO3TOMY MNPU BBEEHMU NONPAaBKN Ha BNAXHOCTb 3Ta fobasBka He yunTbiBaeTCs.
KoHgeHcaT, obpasylowmniics B BO34yxooxiaguTesnie, N3MeHseT BIaXXHOCTb BO3AYLUHOTO 3apsja, NoaToMy npu
BBEJIEHUN MOMNPaBKN Ha B/I&XHOCTb OH YUUTbIBAETCS.

a)[lna gsuratenei c BOCNJaMeHEHNEM OT CXaTus

L 1
M =1-0,0182 (Ha -10,71)+ 0.0045 (fra-298)’ "47)
rae Ta- Temnepatypa Bo3fyxa, K:
Hn- BNaXHOCTb BO34yxa Ha Brycke, I BOAbl Ha Kr CyXOro Bo3gyxa.
b) Ans aBurateneli c BoCn/iaMeHEHMEM OT CXaTus U MPOMEXYTOUYHbIM BO3yX00X1agnTenem gonycka-
eTCs NCMOoNb30BaTh Kak a/ibTePHATUBHBIN BapuaHT cneayowyo dopmyny:

M " 1-0,012 («a - 10,71)-0.00275 (7a- 298)-0.00285 (I'3c -T SCRef)’ K

rae Tsc - TemnepaTypa Bo3fyxa nocsie NpomMexyTo4yHoro Bosgyxooxnagurtens. K;
TSCRef - 3apgaHHas Temnepartypa Bo3fyxa nocsie NpoMeXyTOYHOro BO34yxooxnaautens (4o/mkHa ObiTb
yKaszaHa nsrotoButesniem). K.

MpumMmevyaHune - [ipyrne nepemMmeHHble paclimdpoBaHbl B a),
C) ,U,I'IFI ,qsmraTeneVl C UCKPOBbIM 3aXunraHnem

Ahp = 0.6272 +44,030 10'3 Ha - 0.862 0“3 *H|. (49)

MpumeuaHue - [ipyrue nepemMeHHble paclundpoBaHbl B a).
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14.5 PacuyeT MaccoBbiX BbIGPOCOB razoobpasHbiX NPOAYKTOB C OTpaboTaBWMMM razamm

14.5.1 HepasbaBneHHble oTpaboTaBLuve rasbl

MaccoBbIi BbIGPOC ra3006pasHbIX MPOAYKTOB A/15 K&KAOTO peXxvma paccumnTbiBaeTCs Mo UX KOHLEeHTpaLuum
B HepasbaB/ieHHbIX 0TPaboTaBLLUMX rasax, 3HadeHuss n bepyTcsa u3 Tabnuupl 7. @ MaccoBblil pacxof oTpaboTas-
LUMX ra3oB - B cooTBeTCTBMM € 14.5.1.1. ECcnmn KOHUEHTpauun 6b11mn onpegeneHbl No CyxoMy rasy, To nepeg Tem,
KaK NpucTynuTb KO BCEM NocneaytowmumM pacyeTam, Heo6xo41MMo BHECTM MONPaBKy Ha BA&XHOCTb cornacHo 14.3.

Kpome Toro, no cornateHnio Mexgy 3amHTepecoBaHHbIMU CTOPOHAMM NPU pacyeTax MaccoBbIX BbIOPO-
COB MOXHO M0/1b30BaTbCsA TOYHbIMU hopmynamun 14.5.1.2. PacyeT no TOYHbIM hopMyam A0S/HKEH MPOU3BO-
ONTbCA. KOrAa NpUMeEHSAeTCA TONIMBO, He YkazaHHoe B Tabnvue 7. Unn Koraa NPUMEHSIITCA HECKOTbKO BUA0B
TONNMBA, a Takke B Cllyyae BO3HUKHOBEHUSI pasHOrnacuii.

14.5.1.1 MeTog pacyeTa Ha OCHOBE TabNMNYHbIX 3HAYEHWIA

PacueT Begetca no hopmyne

9rog39 - ugas cgas Q

rae gmgas - MacCoBblli BbIGPOC aHHOTO rasa B cocTaBe 0TpaboTaBLUNUX ra30B;

n&aB- OTHOLLUEHWE MI0THOCTW aHHOTO KOMMOHEHTa 0TPaboTaBLLUNX Fa30B K N/IOTHOCTV OTPaboTaBLUMX ra30B;

Cgas - KOHLEHTpaLus COOTBETCTBYIOLLEro KOMMOHEHTa B Hepa3bas/ieHHbIX 0TpaboTaBLMX rasax, ppm;

gne\k - MaccoBblli pacxog 0TpaboTaBLUMX rasos, Kr/u.

B pacyetax NOx cnegyeTt ucnosnb3oBatb KoahpMLUMEHT NONpaBkv Ha BNaXHOCTb, onpeAensemMblii co-
rnacHo 14.4 - nnn khp cooTBETCTBEHHO.

M3mepeHHOe 3HaueHne KOHLEHTpauuu AO0/MKHO GbiTb NMepecyMTaHO Ha BaXHbI ra3 cornacHo 14.3,
€cnn n3MepeHns NPoBOANAINCL He AN B2XKHOIO rasa.

B Tabnuue 7 npveeAeHbl 3HaueHns KoadpuureHTa n 4na psga KOMNOHEHTOB HEKOTOPbLIX BUAO0B TOM/N-
Ba, BbIYNC/IEHHbIE HA OCHOBE CBOWCTB MAeasbHOrOo rasa.

14.5.1.2 MerTtog pacyeTa no To4HbIM hopmyiam

MaccoBble BbIGPOCHI [O/MKHbI paccuntbiBaTbcs No dopmyne (50). BmecTo TabnunuHbiX 3Ha4YeHWUi, ans
pacueTa UmpPbA0MKHbI UCMONb30BaTLCS HUXKecneayowme chopmybl. Mpu 3ToM npegnonaraeTcs, 4to casb us-
MEepEeHO UM nepecunuTaHo B ppm.

m e (50)

Mrgas 51
935 Mfe -1000 1)
nnu
"gas
95 e .1000’ (52)
rae Pom = Hgas/22-414 vnn 6ePRTCA u3 Tabnmupl 7 (Ha OCHOBE CBOICTB MAeaslbHOro rasa).
Ta6nuya 7- KoadhdpuymneHt 1 napameTpbl Hepa3baB/ieHHbIX 0TPaboTaBLUMX ra30B B 3aBUCMMOCTH OT BuAa To-
nnuBa
ras
NO, | cOo | HC | co, | o, | CH, | HCHO | CH,OH
TonnnBO w COOTBETCTBYIO- poat (M/M3)
uee 3HayeHue /B (*r/m3)
2.053 | 1.250 | a> | 1.9636 | 1.4277 | 0.716 | 1.340 | 1,430
Koad puumneHT ileasw
[nzenbHoe 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
OT1aHon 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
MpupogHbIi razc>1,266 1 0,001 621 0.000 987 0,000 558d>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 3aBNCUMOCTM OT BMUAA TONIMBA.
b) Mpu X=2. cyxoii Bo3gyx, 273 K, 101,3 kMa.

c| MorpelwHocTb 3Ha4YeHnit n pasHa 0,2 % anA coctasa Tonamea C =66 % —76 %; H =22 % —25 %; N =0 % — 12 %.
d) NMHC Ha ocHoBe CH?  (ans o6wmx HC gomkeH 6biTb MCNONb30BaH kKoadduumeHT wy ,, ansa CH3).
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B Tabnuue 7 npuBefeHbl 3HAYEHWS MJIOTHOCTU P.as AN1A psga KOMNOHEHTOB OTpaboTaBLUMX ra3oB. Mo-
NnekynsipHasi Macca oTpa6oTaBLUMX ra30B  BAO/MKHA OblTb onpesenieHa ans 0606LLeHHOro cocTasa Tonimea
CpH((Of NsSv cnegytowum o6pa3om (B MpeAnosioXeHMN NOHOrO CropaHns TONnBa):

1+ gmi
"maw
Mr.e -3
Ha -tO 1 (53
gmt 4 22 2 100794+ 15.9994 AfTA
gmaW 12.011 fi-r 100794 sa +15.9994 1. +14.0067 *S- 32.065 *y l+Hatw 3

nnun B cniyd4ae HenoJsIHoro cropaHua

Mru ¢ cHC 28.01 -Cc(v 44,01-Cjgw 46.01 cNQw 32cow

Mr,

10 10t 10- 10t 10"

2,016 xcH.w 2801
+—+18.01-(1 - /owr )+ 8.0

10" 100 (54)
* cNO.W
Thb.CHe« _ceo” cto, - Aeeee:CCOW - CHW -100 (1- foWr)
104 104

MNoTHOCTb 0TPAGOTaBLUMX FA30B pe HaXoAUTCs Mo hopmye

1000 + Ha + 1000 (gm//q mfld)

Pe (55)
773,4 + %2434 HB+fw ~000-(gm,fqgmed)’

roe
=0,055594 -wAi_p +0,008002 -Wgel *0,0070046 w”ps (56)

Mpu Mcnosb3oBaHUM MeToAa YrepoaHoro 6anaHca

MfQas *cgas ' Qmf

Mff '~ (cCOW - cCOaw )+ C0'lo4— 10

rfie CCoM CHC BblpaXeHbl B ppm. a Coo - B MPOLEHTax oT oGbema.
BbiBog popmynbl (58) npuBeaeH B A.2.2.2

MMl =u Am * p BA(C +y *ArS * S<AN + e mAI0 . (58)
14.5.2 Pa3baBneHHble oTpaboTaBLuve rasbl

MaccoBbIil BbI6POC ra3006pasHbiX NPOAYKTOB A8 KAXAOr0 pexuma paccunTbiBaeTCs Mo UX KOHLeHTpa-
UMM B Hepas3baBNeHHbIX 0TPaGOTaBLIMX rasax, 3HayeHus u 6epyTcsi N3 Tabnuubl 8, a MaccoBblii pacxof, He-
pas6aB/ieHHbIX 0TPaGOTaBLIMX TA30B PACCUUTLIBAETCA MPUBEAEHHBLIM HUXKE CNoco6oM. Ecnu KoHUeHTpaumm
6b1IM onpefeneHbl Mo CyXoMy rasy, To nepef Tem, kak NpUCTynuUTb KO BCEM NOC/eaylolwmM pacyetam, Heob-
XOAMMO BHECTU MOMNpPaBKy Ha BIQXHOCTb COrnacHo 14.3.

Qmgas = ugas ' Cgas.c ' Qmdews (59)

roe v gas - OTHOLLEHWE MIOTHOCTU AaHHOTO KOMMOHEHTa OTpaboTaBLUMX ra30B K MOTHOCTU pa3taBieHHbIX
0TpaboTaBLUMX ra30B (aHaUIOTMYHO A8 MIOTHOCTU BO3AyXa):

Cc gasc“ KOHUeHTpauus (C nonpaBKoli Ha (hOHOBOE 3HayeHue) COOTBETCTBYIOLLETO KOMNOHEHTa B pas-
6aB/IEHHbIX 0TpaboTaBLUMX rasax, ppm;

gmdew - mMaccoBbIil pacxof pa3baBieHHbIX 0TpaboTaBLLMX ras3oB., Kr/c.

B Tabnumue 8 npuBefeHbl 3HAUYEHUS U 419 psfa KOMNOHEHTOB N0 HEKOTOPbLIM B1AaM TONMBa, Ha OCHOBE
CBOWCTB MaeasnbHOro rasa.
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c-cd H ) (60)
FS
. (61)
cCOi +(cCO +CHC)-10
nnm
FS
D*. 62
Lco. (62)
roe
1
FS =100 m
ac A (63)
1+~ +/ +3,76]1 , re

CurMBOJIbI (X €Ty OTHOCATCA K 0606LW,eHHOMY cocTaBy Tonamsa Tuna CHexOeSy.
Ona ansensHoro Tonimea FS = 13,4

Ta6nuya 8— KoadppmuymeHT WIM 1 napameTpbl pa3baBieHHbIX 0TPpaboTaBLLUMX ra30B B 3aBMCMMOCTU OT BAa ToNnMBa

loa

NO, cOo HC C02 02 CH4 HCHO CH3H

Tonnwmao (B8
1.293 kr/m*) #88» (M,M3»
2.053 1.250 ») 1.9638B 14277 0.718 1.340 1.430
KoadhchnupmeHt

[AvnsenbHoe 0.001 588 0.000967 0.000480 0.001 519 0.001 104 0.000553 0.001036 0.001 106
RME 0.001 588 0.000967 0.000 537 0.001 519 0.001 104 0.000553 0.001 036 0.001 106
MeTaHon 0.001 588 0.000967 0.001 105 0.001 519 0.001 104 0.000553 0.001036 0.001 106
3TaHon 0.001 588 0.000967 0.000 795 0.001 519 0.001 104 0.000553 0.001 036 0.001 106

MpupogHbii  0.001 588  0.000 967  0.000 584d) 0.001 519 0.001 104 0.000 553 0.001 036 0.001 106
raso*

MponaH 0.001 588 0.000967 0.000 507 0.001 519 0.001 104 0.000553 0.001 036 0.001 106
BytaH 0.001 588 0.000967 0.000 501 0.001 519 0.001 104 0.000553 0.001 036 0.001 106
BeH3nH 0.001 588 0.000967 0.000483 0.001 519 0.001 104 0.000553 0.001 036 0.001 106

a>B 3aBNCMMOCTU OT BUAA TOMUBA.

b>M10THOCTb pa3baBnieHHbIX 0TpaboTaBWKX ra3os NpeAnonaraeTca paBHOW NIOTHOCTU BO3AyXa.

c| MorpelwHocTb 3HaYeHUH M paBHa 0.2% ans coctaBa Tonamea C =66 %—-76%; H=22% —25%; N=0 %—12%.
d>NMHC Ha ocHoBe CH2" 3 (gnsa o6wmux HC gomkeH 6biTb MCNOMb30BaH ko3 duumeHT ugas Ans CH4).

14.5.3 OnpepgeneHne KoHueHTpaumun NMHC

OnpegeneHve CAMHC 3aBWCUT OT Mcnonb3yemoro metoda (cm. 16.5). B o6oux cnyvasx HeobxoAumo
onpefenuTb KoHueHTpauuto CH4, koTopas fo/MKHa BbluMTaTbCA U3 KOHUeHTpauum HC cnegytowmm obpasom;
a) Metog GC

cnmhc J1 CHC ~ CCH, (64)
b) MeTtog NMC

CHC (W pCutler) 0 - EU ) - CHC(WCultcr)
QNMHC = [— (65)

rae cHC(wCutter) - koHUeHTpaunst HC B npobe rasa, npoxogsweit uepe3 NMC;
cHC(w/oCutier) “ koHueHTpauusi HC B npobe rasa, npoxogsiei yepes 6aiinac NMC;
- adohekTMBHOCTL MO MeTaHy (cm. 8 8.4.2);
EE - achbchekTMBHOCTb No aTaHy (cM. 8.8.4.3).
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14.6 PacueT ygenbHbIX 3Ha4yeHunli BbIGPOCOB
BbI6pOCHI KaXXA0ro KOMMNOHEHTa JO/MKHbI ONpefensaATbcs no opmyne

1-n
S (ATowl)
9as* =ATTN--------------- . <66)
I {*>,*%
i- 1{ )
rae Qmgas—maccoBbIii BbIGPOC AaHHOro rasa;
p =pT +pumk (67)

rae PT - n3mepeHHas MOLLHOCTb Ha JaHHOM peXuMe;
P3yx - MOLWHOCTL BCnoMoraTesibHbIX YCTPONCTB, NPUBOAMMBIX OT ABUraTesis, Ha JaHHOM pexume.
BecoBble KO3(h(PULUEHTHI 1 YNC/IO PEXMMOB (/1), UCNOMb3YyEMbIX B MPUBEAEHHOM BbIlLE pacyeTe, - B
cooTBeTCcTBUM C ISO 8178-4.

15 PacueT BbIOPOCOB HacTul,

15.1 NonpaBka Ha BIaXHOCTb Npu onpeaesnieHun BbiI6GPOCOB YacTuy,

MockosbKy BbIGPOCHI YacTuL, B ABuUraTensax 3aBUCAT OT NapaMeTpoB OKPYXalollero Bo3gyxa, npu pac-
yeTax KOHLEHTpauuy YyacTul, A4o/HKHA BHOCUTLCS MonpaBka Ha BNaXKHOCTb OKpYXaloLwero Bo3ayxa ¢ koaddu-
LIMEHTOM Kp, BbIYNCIIEMbIM MO NPUBEAEHHBIM HUXKE hopMynam.

Mo cornaweHno Mexay 3anHTepecoBaHHbIMU CTOPOHAMU MOTYT UCMNO/b30BaTbCA ApYyrne cTaHAapTHble
3HaYeHUs BMaXHOCTW, OT/IMYHble oT 10.71 r/kr. MpuHATbIE CTaHAApPTHbIE 3HAYEHWS AO/DKHbI ObiTh yKa3aHbl B
oTyeTe 06 UCNbITAHUSIX.

[nsa BbluMcneHns NonpasBokK MOTyT 6bITb Takke UCNO/b30BaHbl 1 Apyrue opmysibl, €Cnu ux cnpasensiv-
BOCTb MOXeT ObITb JOKa3aHa Win NnpoBepeHa.

y 1
p" [1+0,0133 (K, —0.71)J" (68)

rae Ha- BNaxHOCTb BO34yXa Ha Brycke, I BOAbl Ha KF CyX0ro BO3fyxa.

15.2 YacTuyHonoTo4yHas cuctema pasbaBneHus

OkKOHYyaTesibHble pe3ynbTaThbl MUCNbITAHUIA Ha Bbl6p00b| yacTuu, BK/lo4aeMble B OTHET, A0J/DKHbI onpeae-
NATLCS B cnepyolem nopsigke. Bo3aMoXHbI pasnnyHble METOAblI PEryiMpoBaHnst cTeneHyn pasbaBneHus, co-
OTBETCTBEHHO MOTYT 6bITb UCMO/Ib30BaHbI pa3/inyHbie MeToAbl BbluncieHus gmedf. Bo Bcex pacuetax AO/IKHbI
MCNO/b30BaThbCsA YCPeAHEHHbIE 3HAYEHNSI MO BCEM pexuMMaM paboTbl ABUraresnis 3a nepuog npobooToopa.

15.2.1 WV30KMHETUYEeCKNO CUCTEMbI
Cwm. 17.2.1, pucyHku 10 n 11.
~QmeW '(d* (69)

QMW + (Qmew 'fa) 70)

Qmew ra

roe rd

rae ra—npegcTaBnseT OTHOLEHWE MOMNepeYHbIX CeYeHWn N30KMHETNYECKOro Npo6o0TO60pHMKA AP 1 BbIMyCK-
Holi TPy6bl AT.

R (71)
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15.2.2 CucTembl ¢ u3mepeHnem koHueHTpayuii C02 nnm NOXx

Cwm. 17.2.1. pucyHkn 12 n 14-16.
[ns Haxoxaenus q meaf ncnonb3yetcsa copmyna (69) n

CE W ~ CAW

= CEW oA . 72)

rae CEW- KoHUeHTpauus BaXHOro MHAMKATOPHOTO rasa B Hepa3bas/ieHHbIX 0TpaboTaBLInX rasax;
COW ~ BflaXHas KOHLeHTpauus MHANKATOPHOrO rasa B pasbas/ieHHbIX 0TpaboTaBLUNX rasax;
CAW- BnaxHas KOHLUeHTpauusa UHAMKATOPHOrO ra3a B pasbasnsaioLlLeM BO3AyXe.
Cyxune KOHLeHTpaLmmn nepecunTbiBaloTCA BO B/IaXHblEe KOHLEHTpauumm cornacHo 14.3.

15.2.3 Cuctemsbl ¢ usmepeHnem C02un metog yrnepogHoro 6anaHca

Cm. 17.2.1. pucyHok 13.
PacueT gmeai npoussoauTtca no chopmyne
KrAT(

Amodi ~ (73)
(CO, 10 - ¢(CO\A

rae ¢(CO )D- koHueHTpauus C02 B pa3baBieHHbIX 0TpaboTaBLUKX rasax;
¢ ' |- koHueHTpauns C02 B pasbasnsaioLLeEM BO3AyXe.

KOHLEHTpaLusa 340Ch BbipaXaeTcsi B 06 beMHbIX NPOLEHTaX NS B/IAXHOTO COCTOSAHUS U onpejensieTcs
no dopmyne

fd = k(' Qmt

Qmew '[ C(CO.)0 ~c{co,\nJ

174)

B atoii hopmynie koathmLUMEHT K, MOXET 6bITb ONpeaeneH cornacHo A.4. UTO NPMBOANT K cneayroLuei
chopMynie B OKOHYATE/IbHOM BUe

K, =" Bet '2,4129. (75)
15.2.4 CwucTembl C U3MepeHUeM pacxoga
Cm. 17.2.1, pycyHku 17 n 18.
[na HaxoxgeHus gmMf ncnons3yetcs popmyna (69). Torga

fl ~ oS (76)

15.3 NMonHonoToyHas cuctema pasbaBnoHus

Pe3ynbTathl MCMbITAHWIA Ha BbIGPOCH! YACTUL, BKIOYAEMbIE B OTYET, fO/MKHLI ONpeAensaTLCs B Creayto-
LieM nopsiake.

Bo Bcex pacueTax A0/DKHbI UCNO0/b30BaTLCA CpefHUe 3HauYeHUs No BCem pexumamM pa6oTbl Asuratens
3a nepuof npo6ooT6opa. A5 NOHOMOTOUHbIX CUCTEM pa3baB/ieHusl B kauecTBe gmeaf UCNO/b3yeTcs gmeew.

15.4 PacuyeT MaccoBOro BbiGpoca YacTul,

MaccoBblii BbIGPOC YacTWL, BbIMUCASETCS CrieayoLlM o6pasom,
a) MeTtopg ogHoro chmnbTpa

.Qmedf .
- 77
QmPT ~msep 1000’ (77)
i-n
Amod! ~ S gmeafi ‘fi’ (78)
1-1
i-n
msep = S M seDi. (79)
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b) MeTopg Heckonbknx hnbLTPOB

M fj Qmedfi

80
m scPi 1(m ‘ ( )

QmPTi

PTmm onpeaensietca kak cymMMa CpefHUX 3HayeHuii NMo BCEM pexumMam WUCMbITaTeNlbHOro Lukna 3a
nepuopg npob6ooTbopa.

Mpu pacueTe maccoBoro Bbi6poca yacTul, nonpaBka Ha DOHOBYO BenuMuMHy (CM. 12.4) BbluucisieTca
cnepyloLM 06pasom:

¢) MeTog oaHOro onsibTpa ¢ NonpasBKoii Ha YOHOBYH BENNUYUHY

mf mf.d Qmedf . 1)
et m, 1000 -

sep m d M

d) MeTof Heckonbkux hnnbTPOB C NONPaBKoli Ha POHOBYO BENNUUHY

I mf, Imfd 5 1y Qmedh (82)
1000

AT PT)
Imsét>i [ md

roe D —paccuutsiBaeTcs no oopmynam (61) n (62). 4ns 4aCTUYHONOTOUHbLIX CUCTEM CTeneHb pa3baBneHus ro,
onpegensiemas no 15.2.1—15.2.4. MmoxXeT ObITb UCMO/Ib30BaHa BMeCTO D. ecnu KOHUEeHTpauus pasbasieHHoro
C 02 He usmepseTcs.

Ecnu BeinonHeHo 6onee ogHoro nsmeperus, smecto mf dmd cnegyet ucnons3osate mfd/md

15.5 PacueT yaesnibHbIX 3Ha4eHuii BbI6pocoB

BbI6poC HacTuL, BblYMCNSAETCA CriefytoLwmm 06pasom:
a) MeTtog ogHoro unbTpa

. (83))

b) MeToA HECKOMbKNX hunbTPoB
(84)

(85)
Cwm. Takxe copmyny (39).
15.6 D heKTBHbIN BECOBOWN KO PULNEHT

Mpy ncnonb3oBaHUKM MeTofa 0AHOro omnbTpa 3 heKTUBHLIA BECOBOI koadhchuumeHT Wie, ana kaxaoro
pexuma BbluncnseTcs no dopmyne

msept 'Qmedf (86)

Pei
Prsep '‘Qmedfi
/=t-4.
3HaueHns 3ahheKTUBHBIX BECOBbIX KOA(MLMEHTOB HE A0/MKHbI NpeBbiwaTth + 0.005 (no abcontoTHON
BEJ/INYMHE) OT BECOBbIX KO3 (PULMEHTOB, NpuBefeHHbIX B ISO 8178-4.
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16 OnpepaeneHne BbIGPOCOB razoo6pasHbIX NPOAYKTOB

16.1 O6WMO nonoxeHus

PekomeHayemble cuctembl Npo6ooTbopa u aHannsa nNoApo6HO onucaHbl B pasgenax 16.2-16.6 un Ha
pucyHkax 3—10. MockoNbKy 04MHAKOBbIE pe3y/bTaTbl MOTYT ObiTb NOMYYEHbI C UCNOJ/Ib30BAHUEM Pa3/NYHbIX
KOHchurypauuii o6opyaoBaHus, peanbHas KoHurypauus obopygoBaHns Heobsa3aTelbHO A0/HKHA TOYHO CO-
OTBETCTBOBATb YKa3aHHbIM pUCYHKaM. [iNsi NosyyYeHns AONONHUTENBHOW UHGOPMAL MU U KOOPAMHALMN (PYHK-
uuii cucteMm MoryT UCMosb30BaTbCsA AONOJIHUTE IbHbIE KOMMOHEHThI, B YaCTHOCTW, NPUGOPSI, KNanaHbl, cone-
HOMABl. Hacocbl U nepekayaTenu. [lpyrne KOMNOHEHTbI, He B/MAOLLME HA TOYHOCTb paboTbl CMCTEM, MOTYT
6bITb UCKMHOYEHDBI, ECNN 3TO OYAET HaAEHO LLeNecoo6pasHbiM C TEXHUYECKON TOUKM 3pEHUS.

16.2 CucTeMbl aHanv3a gnsa nsmepeHuii Bbibpocos CO, C02, HC, NOx, 0 2

CucTtembl aHanm3a pasbaBfieHHbIX UM HepasbaB/ieHHbIX 0TpaboTaBLUNX ra30B Ha CoAepXaHue rasoo-
6pa3HbIX KOMMOHEHTOB OCHOBAaHbI Ha MCMOJ/Ib30BaHUN CrieAyloLWwmnx Npubopos.:

- HFID nnn FID ana n3mepeHus cogepxxaHus yrneso0posoB:

- NDIR gna nsamepeHus cogepxaHusa okcuaa n guokcuaa yrnepoaa;

- HCLD. CLD wnu aHanornyHble 419 U3MepeHnsa coepxaHusa oKCuaos asoTa;

- PMD, ECS win ZRDO ans nsmepeHus cofepxaHusa kucnopoga.

[na aHanusa Hepa36asneHHbIX 0TpaboTaBLUKX ra3oB (CM. PUCYHOK 3) Npo6bl BCEX KOMMOHEHTOB MOTYT
6paTtbCcst U3 04HOro NPO600TOHOPHMKA WU 13 ABYX NPO60OTOOPHMKOB, PacnosIOKEHHbIX B HEMOCPEACTBEHHOW
671M30CTN APYT OT Apyra v NMeLNX BHYTPEHHME pasgennTeny ansa paboTbl ¢ pasnuyHbIMU aHam3aTopamu.
He cnepyet gonyckaTb KOHAEHCALMWN KOMMOHEHTOB 0TPAa6boTaBLLMX ra30B (B TOM YMC/e BOAbl U CEPHON KMCO-
Thbl) HU B OOHOI TOYKE CUCTEMbI aHa/IM3a.

B pasbaBneHHbIX 0TpaboTaBLINX raszax (CM. pUCyHOK 4) 0T6op Npo6 Ha yrneBoAOpOAbl AO/HKEH MPOMU3-
BOAMTLCA C MOMOLLbIO OTAE/IbHOr0 NPO600THOPHMKA (HE TOTO, KOTOPLIA NCNONb3yeTCa ANA OCTaslbHbIX KOMMO-
HEHTOB). 3a UCK/TIOYEHUEM Cllyyast, Korga npuMeHsieTcs 06wwmii Hacoc Npo6ooT6opa A1A BCeX aHa/IM3aTopos,
npuyem cuctema npobooT6opa BbINOSIHEHA B COOTBETCTBMMN C HaA/1eXallel UHXEHEPHON npakTukoii. He cne-
[AyeT fonyckaTb KOHAEeHcaLuy KOMNOHEHTOB 0TPaboTaBLUMX ra3oB (B TOM UYMC/e BOAb! M CEPHON KUCMOTbI) HW
B OAHOIi TOUKE CMCTEMbI aHau3a.

¢ O U o T =t

a
b

a BbINYCK. b HY/JeBO W NOBEPOYHbIii rasbl; C moTpaboTaBlmne rasbl; <#-takynbTaTUBHO
PucyHok 3 - Bnok-cxema cuctembl aHann3a HepasbaBeHHbIX 0TpaboTaBLUMX ra3oB Ha cogepxaHne CO. C02. NOx. HC n 02

45



FOCT ISO 8178-1-2013

KOMMNOHEHTbI, NU306paxXeHHble Ha pucyHkax 3 n 4

O6uwee 3amevyaHne

TemnepaTypa BCex y4acTKOB TpakTa npobootbopa fo/KHA NOAAEPXMBATLCA Ha YPOBHE, AONYCTUMOM
[ANs COOTBETCTBYIOLMX CUCTEM.

EP ( BbinyckHasa Tpy6a (TONbKO pUCyHOK 3)

DT (cmecuTenbHbIn TyHHENb (TOMbKO PUCYHOK 4)

Mopgpo6Hee cm. 17.2.2.

SP1 ( npo600T6OPHUK A1 Hepa3baB/eHHbIX 0TpaboTaBLIUX ra3oB (TO/IbKO PUCYHOK 3)

PekomeHAyeTCst UCMOb30BaTb NPAMON MHOTOAbIPYATLIA NPO60OTOOPHUK U3 HEPXKaBeloLLeli CTanu ¢ 3a-
KpbITbIM TOPLLOM, €70 BHYTPEHHWI AnameTp He A0/XeH 6biTb 60/bllue BHYTPEHHEro AuameTtpa SIMHUM Npo-
600T60pa. To/LMHA CTEHOK NPO600TOOPHMKA [O/MKHA 6bITh HEe 60/1ee 1 MM. [po600THOPHUK AOMKEH UMETH
He MeHee Tpex OTBEPCTUI, PACNOIOXKEHHbIX PafnasibHO B TPEX Pas/INYHbIX BEPTUKa/IbHbLIX N10CKOCTAX. Pas-
Mepbl OTBEPCTUI JO/KHbI 6bITb NOAO6PaHbI Tak, YTOOLI pacxos Yepes HUX Gbll NPUMEPHO OAMHaKoB. Mpo-
600TOOPHMK [O/MKEH PafMasbHO BbICTYNaTb U3 CTEHKN BbIMYCKHOM TPYyObl BHYTPU Ha BENWYUHY, PaBHYIO Kak
MuHMMYM 80 % ee gnameTpa.

MpumeyaHune —ECAK eCcTb ONaceHus, 4YTo Nopa AeVICTBMeM nynbcaunn notoka OTDHGOTaBLLIMX rasos nnn Bsu-
6paLU/IVI aAsuratena I'Ip0600T60pHVIK MOXeT ,qubOpMI/IDOBaTbCH, TO NO cornaweHno mexay sanHtepecoBaHHbIMW CTOPOHa-
MW TO/NIWMHA CTEHOK ﬂp0600T60pHMKa MOXeT 6bITb yBe/n4yeHa.

SP2 ( npo600T60pHUK A1 pa3baB/ieHHbIX 0TpaboTaBLUUX ra30B (TOIbKO PUCYHOK 4)

OTOT NPO60OTOOPHUK LOIHKEH:

- ObITb ONpefeneH Kak nepsblil y4acTok MMHUKM nNpobooTbopa ¢ nogorpesom HSL1 anuHoi oT 254 fo
762 MM,

- UMeTb BHYTPEHHWIH fmameTp He meHee 5 Mm;

- 6bITb yCTAHOB/EH B CMecUTeIbHOM TyHHene OT (cm. 17.2.2, pucyHok 19) B Touke, rae pasbasnstoLmii
BO3/yX M OTpaboTaBLUMne rasbl Y)Xe XOpoLIo nepemMellaHsb! (T. €. Ha PacCTOSHUM OT TOYKM BBOAA OTpaboTaBLUMX
rasoB B CMeCUTEe/bHbIA TYHHEb, PaBHOM NpumepHo 10 gnameTpam TyHHeNs);

- 6bITb yaaneH (B pagvanbHOM HanpasieHun) Ha 0CTaTOYHOE pacCTosiHMe OT APYrnX A4aTUMKoB, YTOObI
UCKIOUYNTb BANAHWE BOJIH U 3aBUXPEHUIA NOTOKa,;

- MMEeTb Takoil noforpes, YTOGbI TemrnepaTypa MOTOKa ra3oB Ha ero Bbixofe paBHsnacb (463 + 10) K
[(290 £10) X ], nnm (385 £ 10) K ((112 £ 10) X ) ana gsuraTtenei, paboTtawoWwmux Ha MeTaHore:

- He UMeTb nogorpesa B criyyae nsmepenus FID (xonogHoro).
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SP3 ( npo600T60pHUK aNa B3aTUA npob CO, C02, NOx B pa3baB/ieHHbIX 0TpaboTaBLUINX rasax
(TONbKO pUCYHOK 4)

OTOT NPO60OTOHOPHUK AOMKEH:

- HaxoAuTbCA B OfHOW nockocTu ¢ SP2:

- 6bITb yaaneH (B pagvasbHOM Hanpas/ieHVWn) Ha focTaTOYHOe pacCcTosHWe OT ApYTuX faT4ynKoB U CTe-
HOK CMEeCUTENbHOro TyHHE NS, YTO6bl UCK/TIYNTL BANSHWE BOJIH U 3aBUXPEHUIA NoToKa:

- MMeTb NOAOrPEB U TENMOU30NALMIO MO BCEI CBOEN A/IMHE, YTOOLI €ro TemnepaTtypa He najgana Huxe
328 K (55 °C) Bo nsbexaHue KoHgeHcauuu snaru.

HSL1 ( nuHMs npo6ooT6opa c NoA40rpeBoMm

NInHnA npo6ooT6opa CNyXUT ANA nojayun ra3oBoil Npobbl OT NPO600TOOPHUKA K pa3BeTBuTeNtO (MK
pa3BeTBuUTENAM) U K aHanusaTopy HC. JInHus npo6ooTbopa fo/mKHA

- MMeTb BHYTPEHHWIi AnameTp Ha MeHee 5 n He 6onee 13.5 Mm:

- OblTb BbINOJIHEHA U3 HEpXaBeloLlell cTann nnm TedioHa.

a) [nsa pgsurateneli, paboTaloWwmnx He Ha MeTaHoe

Ecnn Temnepatypa oTpaboTaBLivx ra3oB B Npo600T60pHUKE MeHblle unn paBHa 463 K (190 eC). noa-
[epXnBaTb TeMnepaTypy CTeHOK Ha ypoBHe (463 + 10) K [(190 + 10) °C]. namepsiemyto Ha kaxaol oborpesa-
eMOWi ceKkLun € OTAEeNbHbIM YNpaBieHneM.

Ecnn Temnepartypa oTpaboTaBLuX razoB B Npo6ooTbopHuke 6onbwe 463 K (190 BC), nogaepxmsatb
TemnepaTtypy CTEHOK Ha YypoBHe He MeHee 453 K (180 °C).

MopnepxvBaTb TeMnepaTypy rasos HenocpeacTBeHHo nepes F2 n HFID Ha ypoBHe (463 + 10)K [(190 + 10) °C].

b) [na gBurateneii, paboTawwmx Ha MeTaHone

Ecnun TemnepaTypa oTpaboTaBLUMX ra30B B NPO600T60PHUKE MeHbLe unun paBHa 385 K (112 5C), nog-
[epxuBaTb Temnepartypy CTEHOK Ha ypoBHe (385 + 10) K [(112 + 10) eC). usmepsiemyto Ha kaxzoi oborpesa-
eMOll CeKuun C OTAEeNbHbIM YNpasB/ieHNneM.

Ecnun Temnepatypa oTpaboTaBLUuX ra3oB B npo6ooTtbopHuke 6onblue 385 K (112 °C), nogaepxunsaTb
TemnepaTypy CTEHOK Ha ypoBHe He meHee 375 K (102 °C).

MoaaepxuBaTtb TeMNepaTypy ra3oB HemocpeAcTBeHHO nepe donnbTpom F2 n HFID Ha yposHe (385 + 10) K
[(112 £ 10) °C).

HSL2 - nuHna npo6oot60pa NOx (M NH3) c nogorpesom

JNvHus npo6ooTbopa JAo/mKHa:

- noagepxuBaTtb Temnepartypy CTEHOK B ananasoHe oT 328 K go 473 K (o1 55 °C go 200 °C) Ha y4yacTke
[0 HeinTpanu3aTtopa C (ecnm ucnonb3yeTtcs oxnaxgatlan BaHHa (B) unv o aHanusaropa (ecnu oxnaxgato-
Lwas BaHHa B He ncnonb3yetcs);

- OblTb BbINOJIHEHA U3 HEpXaBeloLlell cTann unm TedioHa.

NMpumeyvyaHune —IockonbKy NOAOTPEB NCNONb3YETCS TOMLKO AN NPEOTBPALLEHUA KOHAEH ALY BNarv u cep-
HOIA KMCNOTLI, HEOGX0AUMAs TeMnepaTypa MHUM NPo6o0T60pa 3aBUCUT OT COAEPXKAHUS CEPbI B TON/MBE.

SL - nuHmnaA npob6ooTtb6opa CO (C02,02)

3Ta NMHNA Npo600T6opa fo/MKHA ObITb BbINOMIHEHA M3 HEpXaBetoLwel ctanm unu TedpioHa. OHa MOXeT
6bITb KaK C noforpesom, Tak 1 6e3 nogorpesa.

BK - npo600T60pHbI/i MeLwok 4719 (DOHOBOW KOHUEeHTpauumn (pakyibTaTUBHO, TO/TbKO PUCYHOK 4)

Lns n3mepeHunii HOHOBOW KOHLLEHTpaL UK.

BG - mMewok ang npo6 (pakyNbTaTUBHO, TONIbKO PUCYHOK 4, ToNnbko CO n C02)

[ns n3mepeHunin KOHUEHTpaumii BewecTs B npobe.

HF1 - npeaBapuTenbHbli UNbLTP ¢ NOAOrPeBoM (hakynbTaTUBHO)

TemnepaTypa f0/mKHa ObiTb Takol xe. kak n'y HSL1 nam HSL2.

HF2 - dpnnbTp ¢ nogorpeBom

3TOT hUNBLTP CAYXUT ANS N3BNIEYEHUA BCeX TBEPAbIX YacTuL, U3 ra30Boi Npo6bl nepes aHaM3aTopoM. Tem-
nepartypa Ao/mkHa 6bITb Takol e, kak 'y HSL1 nnm HSL2. ®unbTp AO/IKEH 3aMEHSTLCS MO Mepe He06X0AMMOCTMU.

HP - Hacoc npo6ooT6opa c nogorpeBom

Hacoc gomxeH noporpeBatbcs A0 TOM Xe TemnepaTypbl, 4To U HSL1 nan HSL2.

HC

HarpeBaemblii nnameHHO-MOHM3aUMOHHbIN geTektop (HFID) ana onpegeneHvs yrnesBogopofoB. Ero
TemnepaTtypa fo/hKHa nogaepxumeartsea B guanasoHe ot 453 K go 473 K (ot 180 °C go 200 °C) gnsa gsurate-
nelii, paboTawLux He Ha MeTaHoe, 1 B Arnana3oHe ot 375 K go 395 K (ot 102 °C go 122 °C) gns gsuratenei,
paboTaloLnx Ha MeTaHose.
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CO,co02

AHanusatopbl NDIR gna nsmepeHus cogepxaHusa okcuaa v anokcuga yrnepoga.

NO

CLD wnu HCLD pnsa onpegeneHns okcuaos asota. Ecnv ucnonb3yetca HCLD, ero temneparypa 40OX-
Ha nogaepxunBaTbca B gnanasoHe ot 328 K o 473 K (o1 55 °C go 200 °C).

C - KaTanuTU4ecknini HenTpanmsatop

KaTtanutnyeckuii HeliTpanmsatop ucnonblyetcsa ans sBocctaHoBneHuss NO2 o NO nepep nogaueii raza
B aHanusatopbl CLD nnm HCLD. 02

PMD. ZRDO wnnu ECS gns onpefeneHus Kucnopoja.

B - oxnaxpgawuwasa BaHHa

CnyXuT ANa oxnaxweHna v KOHAeHcauuy BoAbl, cogepxalleiics B ra3oBoli npobe. Temnepatypa BaHHbI
[OMKHa noagepxuBaTbcs B gnanasoHe oT 273 K go 277 K (o1 O°C go 4 °C) nyTeM OXNaxXAeHUs C NOMOLLbIO
nbAa unu xonoaunbHuka. Hannune BaHHbl He0653aTeNbHO, ECNIN aHaNM3aTop 3allyLLeH OT BANSAHUA BOASAHbIX
napoB B TOM CMbIC/1e, KakK 3TO TpakTtyeTcsa B 8.9.2 1 8.9.3. Ecnm TexHonorma npo6ooT60opa BKIOUAET OCYLLIKY
nocpescTBOM KOHAEHcauun, HeobxoanMo KOHTPONNPOBaTb TeMnepaTtypy ra3osoli Npobbl WK TOYKY POCbl B
BOL00TAENWTENE UK NOCE Hero. TeMnepaTypa ra3oBoit Npo6bl UM TOUKM POCHI HE f0MKHA NpeBbIwaTth 280 K
(7 ). Nicnonb3oBaHve XMMUYeCKNX ocylunTenein Ana yaaneHus Bofbl 13 rasoBoi Npobbl He gonyckaeTcs.

16.3 AHanma Ha amMuak

B Tex cnyyasx, korga B oTpaboTaBlmx rasax npucytctByeT ammuak (NH3), KOTOpbIi MOXeT nonacTb
TyAa, Hanpumep, us cuctembl CKB (CenekTVBHOIO katamTuyeckoro BOCCTaHOB/IEHNS), PEKOMEHAYeTCA WC-
nonb30BaTh CUCTEMY M3MEPEHUSA, NOKa3aHHyl Ha pUCyHKe 5. B BbicOkoTeMnepaTypHOM HelTpanm3aTtope Cl
aMmmMmunak NH3 okucnsetca o NO, a usmepsiemas senmumHa «C» apnserca cymmoii NH3 n NOx. B Huskotemne-
patypHoMm HeWTpanusatope C2 npouncxoauT He okncnernme NH3, a BocctaHoBneHne N02a0 NO. Msmepsiemas
BenuynHa «A» - 3ato NOx. Pa3HocTb Mexay C nA - 310 U ecTb cogepxaHne NH3. laHHaa cuctema MoxeT
OblTb BCTPOEHA B CUCTEMY aHanu3a, npefcTaBneHHylo B 16.2 Ha pucyHkax 3 u 4, nyTeM Ao6aBneHus K Hev
BTOPOro HeWTpasn3aTopa C COOTBETCTBYIOLLEN TPyOHON 06BA3KOM. [OPAAOK BbIYNCIEHUIA TOT Xe. 4To 1 ANs
OCTasIbHbIX KOMMNOHEHTOB OTPaboTaBLUUX ra3os; OH onucaH B 14.5.

o> e

1 HSL2.2 C1;3 c2;n B (pakynbtaTtus); a B (HamepeHnne NO); b C (u3mepenue NO, ¢ NH3);c A (usmepeHue NOX).
d rasoBas npo6a; e HyneBsoii las; f noBepouYHbIil ras; g - kK aHanusartopy

MpumeyaHne - A—B =copepxaHne NO2; C—A =cogepxaHve NH3.
PucyHok 5 - Bnok-cxema cuctemMbl HeliTpanusaunu ans namepenust NO,(NH3

KOMNOHEHTbI, M306paxeHHble Ha pucyHke 5

C1 - BbicOKOTEMNEPATYPHbI HedTpanusatop

Temnepatypa B C1 go/mkHa noggepxusartbcs B gnanasoHe ot 953 K go 993 K (o1 680 °C go 720 °C).

C2 - HM3KOoTEMNepaTypHbIA HeliTpanmsaTop

TemnepaTypa B C2 gomkHa noaaepxmBaTtbcs B gnanasoHe ot 553 K go 593 K (ot 280 "C go 320 °C).

B - oxnaxpatouwas BaHHa (pakybTaTUBHO)

CnyXuT ANa oXNaxeHna v KoOHAeHcauuy BoAbl, cojepxalleiics B ra3oBoli npobe. Temnepartypa BaHHbI
[OMKHa noagepxuBaTbcs B gnanasoHe oT 273 K go 277 K (o1 O°C go 4 °C) nyTem OXNaxXAeHUs1 C NOMOLLbI0
nbja vnu xonoawnbHuka. BaHHa siBnseTca dpakyibTaTMBHbIM KOMMOHEHTOM, eC/iM aHanmM3aTop 3aluiieH oT
B/IMSIHUSI BOASIHbIX NapoB, Kak 3To onpeaenieHo B 8.9.2 n 8.9.3. Vicnonb3oBaHWe XMMUYECKUX ocylunTeneii ans
yAaneHns BoAbl U3 ra3oBoi nNpobbl He gonyckaeTcs.
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16.4 AHanu3 Ha meTaH
AHann3 Ha MeTaH (CH4) MOXeT BbINO/THATLCA ABYMS cnocobamu.
16.4.1 MeTtopg ra3zoBoli xpomatorpacguu (GC) (pucyHok 6)

MoppobHee 06 aTom meTode cm. SAE J 1151,

Mpu ncnonb3oBaHun metoga GC Hebonbluas NOPLMS aHaIM3MPYEMON cpefibl OTMEPSIETCA U BBOAUTCA
B aHa/IMTUYECKYI0 KOJIOHHY, Yepe3 KOTOPYyl OHa NpojyBaeTcs WHEepPTHbIM NPOAYyBOYHbLIM ra3om. B KOMoHHe
NPOVCXOANT pasgeneHne pakuuii No ux Toukam KuneHus, 6narogaps 4emy aTn hpakuum BeIXO4AT U3 Hee B
pasHoe Bpemsi. 3aTeM OHW NPOXOANAT Yepe3 AeTEKTOp, KOTOPbI (HOPMUPYET Ha BbIXOAE 3/IEKTPUYECKUIA Cur-
Haul, 3aBUCSLLMI OT KOHLLeHTpauuy BelecTBa. [JaHHblii MeToA He NpeAgHa3HayeH ANS HeNpepbIBHOIO aHanm3a.

Onsa aHanusa Ha cogepxaHne CH4 gomkeH Mcnosib30BaTbCa aBTOMATU3MPOBAaHHbIN ra3oBblii XxpoMaTo-
rpac GC c FID. ins B3ATMA Npo6bl 0TpaboTaBLUMX ra30B MUCNO/b3YETCA MELUOK, YHacTb COA4EPXUMOro KOTOPOro
BBoauTcAa B GC. Mpoba fenutca Ha aee nopumm (CH4/Bo3anyx/CO n NMHC/C02/H20) B KO/IOHHE ¢ cCOpOEHTOM
Tuna Porapak. B KONOHHE C MOJIEKYNIAPHBLIM CUTOM NMPOWCXOAUT OTAeneHne MeTaHa ot Bo3fdyxa n CO nepefg
TeM, Kak oH 6yaeT HanpassneH B FID. MonHbIA LKA Mexay nogayeii B KOIOHHY ABYX NOC/eA0BaTE bHbIX MPO6
3aHumaeT npumepHo 30 c.

Ha pucyHke 6 nokasaHa TMNnyHas ycTaHoBka Ana onpefeneHns CH4meTofom ra3oBoli xpoMartorpadum.

MoryT ncnonb3oBaTbcs Takxe Apyrue metofbl GC. OCHOBaHHbIe Ha NPOBEPEHHON UHXEHEPHOW NpakTuKe.

S1

KOoMMNOHeHTbI, N306paxeHHble Ha pucyHke 6

PC - konoHHa c copbeHTom Tuna Porapak

Matepuan Porapak N. 180/300 mkm (suelika 50/80), 610 MM AnvHa, 2.16 MM BHYTPEHHWI anameTp.
Mepen nepBbIM UCMNOb30BaHWEM KOMOHHA A0/DKHA NpPoAyBaTbCA NPOAYBOYHLIM ra3oM npu Temnepartype
423 K (150 °C) B TeUeHMe KaKk MUHUMYM 12 4 ansa npuBegeHusi copbeHTa B paboyee COCTOsHME.

MSC - KONOHHa C MOJIEKY/IAPHBLIM CUTOM

Matepuan tuna 13X, 250/350 mMkm (Aueiika 45/60), 1220 MM AnviHa, 2,16 MM BHYTPEHHWI AnameTp.
Mepep nepBbiM MCMO/Ib30BaHNEM KOJIOHHA [O/MHKHA NPOAyBaTbCA NPOAYBOYHLIM [A30M Npu TemnepaType
423 K (150 °C) B TeueHve Kak MUHUMYM 12 4 Ans npuBefeHus matepuana B paboyee COCTOSHME.
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OV - HarpeBaTtefb

CnyxuT gns nofgaepXaHus NoCTOSAHHON TeMnepaTypbl KOJIOHH U KnanaHoB, Heo6XxoAuMoi ansa paboTsl
aHanusatopa v AN npuBeAeHNs KOTIOHH B paboyee cocTosiHie npu TemnepaType 423 K (150 *C).

SLP (koHTYp npo6ooTbopa

KoHTyp npo6ooT6opa BbINONHAETCS B BUfe TPYOK/M U3 HepxaBelowehd cTanun, 4MHa KOTOPO Ao/mkHa
6bITb JOCTATOUHON ANA obpa3oBaHns o6bema nopsgka 1cm3.

P - Hacoc

CnyxuT Ansa foctasky Npobbl kK ra3oBoMy XxpomaTorpady.

D - ocywutens

Cnyxut gns yganeHns BoAbl U APYTNX MOCTOPOHHUX BeLLECTB, KOTOpble MOTyT NPUCYTCTBOBATL B CO-
cTase rasa-Hocutesns. CoaepXuT MOIEKYNAPHOE CUTO.

HC - nnameHHO-MOHU3aUNOoHHbIN geTokTop (FID)

CnyxuT Ana n3mepeHus KoHLeHTpaumm metaHa.

V1 - knanaH nogayv npo6ol

CnyXuT ONn5 OTKPbITUA/3aKpbITUA nodaun npobbl. ITOT knanaH AO/KeH OblTb rasonsoTHbIM C MUHW-
MasibHbIM MepPTBbIM NPOCTPAHCTBOM U BblAepXunsaTb Harpes A0 423 K (150 °C).

V3 - cenekTopHbIA knanaH

CnyXuT ANs NepekTtoYeHns PeXxMmMoB Nofayn «MoBepOoUHbIli ras», «npoba» n «3akpbiTo».

V2. V4, V5, V6, V7, V8 - nronb4yatble gpoccenun

Cnyxart Ans perynupoBaHusa pacxofioB B cUCTeMe.

R1, R2. R3 - perynatopbl faBfeHus

Cnyxat gns peryimpoBaHusi pacxofoB COOTBETCTBEHHO TONAMBa (T. €. NPOAYBOYHOrO rasa), rasoBoii
npo6bl 1 BO3dyxa.

FC - kanunnap

CnyxuT ana perynnuposaHus pacxofa Bo3gyxa, nocrynatwowero Ha FID.

G1, G2. G3 - MmaHOMeTphl

Cnyxart ANns KOHTPONA pacxofoB COOTBETCTBEHHO Ton/mea (T. €. MPOAYBOYHOIO rasa), rasoBoli Npobbl 1
BO3Ayxa.

F1, F2, F3, F4. F5 - punbTpbl

MeTannokepamuyeckne hunbTpbl CnyxaT A8 NpefoTepalleHns nonagaHvsa abpasvBHbIX YacTul, B Ha-
coC 1 B NpnbopbI.

FL1 - pacxogomep

CnyxuT ANns n3mepeHus pacxoga yepes bainac.

16.4.2 MeTopa oTAENeHNss HOMOTaHOoBbIX hpakynit (NMC) (pucyHoK 7)

OTgennTenb HeMOTaHOBBIX (PaKLMil OKUCNSET BCe YINeBogopoabl, 3a ucknovednem CH4. npespalas
mx B C021 H20. 4yTo6bl NOCNEe NponyckaHmsa ra3oBoit Nnpobbl Yepe3 NMC aetektop HFID o6HapyxuBasn TOMbKO
MeTaH. O6bIUHbIA KOHTYp nNpo6ooT6opa HC (cm. 16.2. pucyHku 3 1 4) fomkeH GbiTb AOMOMHEH Nepekyare-
JIeM. C MOMOLLbIO KOTOPOro NMOTOK MOXeET ObITb Hanpas/ieH UK Yepes oTgenuTesNb, Uan B 06xog Hero. Mpu 13-
MepeHnaX Maccbl HeMeTaHoBbIX hpakuuii ¢ nomolybio FID cnegyeT U3MepsaTb 1 3anvcbiBaTb 06 BeNMUMHbI.

[lo Hauyana 3amMepoB HEOGXOAUMO CHAITb XapaKkTepucTvku oTaenuTens dpakunii npu TemnepaTtype He
MeHee 600 K (327 BC), onucbiBaloLe ero kataamTuyeckme cBoiicTBa B oTHoweHun CH4 n CH2H6 npu co-
aepxaHun H20. TunuyHOM gna oTpaboTaBLUMX ra3oB MPW faHHbIX YCN0BUSAX. Toyka pockl U ypoBeHb 02 B
rasoBoii Npobe AoMKHbI 6bITb N3BECTHbI. HE06X0A4MMOCTL OnNpeaeneHns HeMeTaHoBbIX pakuuii He pacnpo-
CTpaHseTCa Ha paHee cobpaHHble (B Mellkn) npobbl. OTHOCUTENbHAs YyBCTBUTENbHOCTL FID k CH4 fomkHa
hrKcuposaTbCs.

50



FOCT ISO 8178-1-2013

1- HSL1; a - HyNneBOW IB3; b - NOBEPOYUHbLIN ras. ¢ - npo6a rasa, d - BbINyck
PucyHok 7 - Bnok-cxema aHanvsa Ha cogepxaHue metaHa (metog NMC)

KOMNOHEHTbI, N306paxeHHble Ha pUcyHke 7

NMC - oTaenutenb HeMeTaHOBbIX hpakLuii

CnyXuT ANA OKUC/IEHNA BCEX YINIEBOAOPOAO0B, 3a UCK/TIOYEHNEM MeTaHa.

HC

MnaMeHHO-NOHM3aLMOHHBIN AeTekTop ¢ nogorpeeom (HFID) ans namepenns koHueHTpauuini HC n CHA4.
Ero TemnepaTtypa fo/mkHa nogaepxueartbcea B guanasoHe ot 453 K go 473 K (ot 180 rC go 200 eC).

FL1 - pacxogomep

CnyxuT Ans n3mepeHns pacxoga yepes bannac.

16.5 AHanmi Ha meTaHon

B 7.5.3.12 nepeuncneHbl pasfnnyHble MeToAbl aHanusa Ha mMeTaHos. B HacToswem pasgene onucad
MeTog razoBoi xpomartorpadgum (GC) - cM. pucyHok 8.

lasoBasA npoba nocnefoBaTeslbHO NPONyckaeTcs Yepes ABa MMMNUHXepa C AeVOHU3MPOBaHHON BOLOM,
oxJ1laxaaemoi NbaoM. 3HayeHust ASIMTENbHOCTM NPo600T60opa U pacxoda A0/MKHbI ObiTb NOA0GPaHbI Takum
o6pas3om, 4TOGbl B MEPBOM MMMMHXEPE AocTUranacb pekoMmeHayemas koHueHTpauus CH3OH. coctasnsto-
was kak MuHUMymM 1 mr/n. Konnyectso CH30OH BO BTOPOM UMMMHXEPE He LO/IHKHO npeBbiwaTth 10 % oT obueit
Macchl B3ATON Npo6bl. JlaHHble TpeboBaHUs He OTHOCATCS K DOHOBbLIM U3MEPEHUSIM.

| mBbiNnyckHaa Tpy6a WAM CMEeCcUTeNbHbI TYHHENb
PucyHok 8 - Bfiok-cxema CUCTeMbl aHasiM3a Ha MeTaHon

Mpob6a u3 nmnuHxepa seoautcs B GC, peKoMeHAyeTCa He nosfiHee YeM 4yepes3 24 4 nocne 3amepa B
COOTBETCTBMM C 0ObIYHBLIMW MpPaBuIamMun NPoBeAeHNs ra3oBoii xpomartorpadun. Ecnv HeT BO3MOXHOCTY Bbl-
NOMHNTb aHanu3 B TeyeHne 24 4, npoba [0 NpoBefeHVs aHanusa Ao/MKHa CoOXpPaHATbLCA B TEMHOM MecTe npu
Temnepatype ot 277 K o 283 K (o1 4 °C go 10 °C). CH30H oTaenseTtcs oT A4pYXX KOMNOHEHTOB U onpeje-
nsetcs ¢ nomolbto FID. Aina kannbposkn GC ncnonb3yeTcs N3BECTHOE KONn4ecTBo cTaHgapTHoro CH30H.

16.6 AHanus Ha popmanbaerngbi
CM. pUCYHOK 9.
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B xwnakoctHom xpomatorpacde Bbicokoro gasnenHust (HPLC) npon3BoauTcs BNpbICK HEGONBLIOTO Usme-
pPeHHOro o6bema rasoBoil MPOO6bI B aHA/IMTUYECKYID KO/IOHKY, Yepe3 KOTOpyl OHa NpoAyBaeTcs UHepTHOW
XWUAKOCTbLIO nof AasneHvem. Cenapauuns, 3NionpoBaHne u BbiiB/IEHNE KOMMOHEHTOB NPOU3BOAUTCA MO TEM
Xe 06lWMM npaBuiam, YTo 1 Ans rasoBoro xpomatorpada GC. Kak n B xpomatorpade GC, AaHHbI MeTof
aHasv3a He sABNAETCA HeNpPepbIBHbLIM.

Mpo6a oTpaboTaBLUMX ra30B NPONycKkaeTcs Yepes ABa OXNaxaaeMblX S1bAOM UMMNUHXEPA. COeANHEHHbIX
nocneaoBaTesnibHO, B KOTOPbIX HaxoauTca pacTBop peareHTa DNPH BACN. nnun yepes kBapLeBblli KapTpuax ¢
nokpbiTnem 2.4-DNPH. PekomeHayemas koHueHTpauus HCHO B konnektopax - He meHee 1 mr/n.

PekomeHgyeTcs, uTo6bl Npoba u3 Konnekropa 6bina nogaHa B HPLC He no3gHee yem yepes 24 4 nocne
oT60pa. ECcnn He BO3MOXHO BbINO/IHUTL aHa/IM3 B TeueHne 24 4. npoba A0 NpoBeAeHNs aHan3a Ao/KHa coxpa-
HATbCA B TEMHOM MecTe npu Temnepartype oT 277 K go 283 K (o1 4 °C go 10 °C). HCHO oTgensetcs oT Apyrmux
KapOOHWMIOBbLIX KOMMNOHEHTOB FPaANEHTHON 3KCTpakuuel (PUCYHOK 9) n nsmepsetcs Y P-[eTeKTopoM C A/INHON
BO/HbI 365 HM. Kann6poska HPLC BbINOMHAETCS € NOMOLLbIO CTaHAapTHbIX NPon3BogHbIX CHO-DNPH.

| BbiNnyckHas Tpy6a Unu CMecuTeNbHblil TYHHENb
PVICyHOK 9 - BnioK-cxema cucTeMbl aHanm3a Ha (bopmanb,u,ermp,bl

KOMMOHEeHTbI, n306paxeHHble Ha pucyHkax 8 n 9

SP — npo600T60OpPHUK

B cpene Hepa3baBneHHbIX 0TpaboTaBLUMX Fa30B PeKOMEHAYETCA MCNONb30BaTh NPSAMOL MHOroAblpya-
Tbili NPOOOOTOOPHUK U3 HEPXKABEILER CTann ¢ 3aKpbiTbiM TOPLOM, BHYTPEHHWIA AnameTp KOTOPOro He A0/-
)XEH MpeBbiWwaTb BHYTPEHHWUIA AuaMeTp NMHUM Nnpo6ooT6opa. ToswmHa CTEHOK NPO600TOOPHMKA AO/HKHA ObITh
He 6onee 1 MMm. MpPo600TOOPHUK AOMKEH MMETL HE MEHee Tpex OTBEpCTWI, PacnofOXeHHbIX paavanbHO B
Tpex pas/nyHbIX MIOCKOCTAX; pa3Mepbl OTBEPCTUI [O/MKHbI ObiTb NOJO6PaHbl Tak. YTOObl pacxos Npobbl ye-
pes HuX 6bl1 NPUMEPHO oANHAKOB. MPO600TOOPHMK JO/MKEH yCTaHaBNNBATLCA BHYTPU BbIMYCKHOW Tpy6bl He
mMeHee yeM Ha 80 % ee anameTpa. NMPo6OOTEOPHMK AOMKEH ObITb PACNOMOXEH B HEMOCPEACTBEHHON 61130-
cTn oT npobooT6opHmka HC/CO/NOX/C 020 2 cornacHo 7.5.4.

[na pasbaBneHHbIX O0TpaboTaBLUMX Fa30B NPOO600TOOPHMK OO/MKEH HAXOAWUTLCA B TOW XXe M/I0CKOCTU
cMecuTesnibHOro TyHHens DT (cm. 17.2.2. pucyHok 19). uto n npo6ooT60pHukn HC, CO/NOXC02 n yacTtul, a
paccTosiHne OT Hero A0 APYrux Npo600TOOPHUKOB U CTEHOK TYHHENS [O/MKHO ObiTb AOCTATOYHBIM A8 TOrO,
YTOObI UCKOUNTL BO3SMOXHOCTb B/IMSIHUS HA HErO /IH06bIX MONYTHbLIX MOTOKOB W 3aBUXPEHWIA.

HSL - nuHua npo6ooTbopa ¢ nogorpesomM

TemnepaTypa nnHun HSL fomkHa 6biTb Bbille MakCMMasibHON TOUKM POCbl AN CMecu, HO He 6ornee
394 K (121 °C). HarpeB HSL Heob6s13aTeneH npu ycnoBum, 4to cuctema npobootbopa (IP) HenocpefCTBEHHO
coefiHeHa ¢ NPO600TOOPHMKOM KOPOTKMM KaHanoM, Tak. YTO Mpy 3TOM MCKI0YaeTcst NoTeps yacTu Npoobbl
13-3a OXnaxaeHusa n nocneayouleli KoHgeHcauum snarm B HSL.

IP - umnurxep (4ns dpopmanbgernga HeobszateneH)

MpegHa3HaveH ana cbopa MeTaHona wnv copmanbaernga ns npobbl. VIMNMHXepbl JO/MKHbI OXNax-
AaTbCsA C NOMOLLbBIO NbJa UM XON0AUBHOTO arperata.

CA - KapTpuaXHbIn KonnekTop (ToNbKO AN popManbaernga, HeobssateneH)

MpepHasHayeH ans céopa hopmanbaernga U3 npoobeol.

B - oxnaxpawoouas BaHHa

MpegHa3HaveHa ANs OXIaxAeHUs UMMNVHXEPOB
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D - ocywuntensb (Heo6a3aTeneH)

MpegHa3HayveH 419 oCyLUeHNs Npoobbl.

P - Hacoc npo6ooTbopa

V1 - anekTpomMarHut

MpegHa3HaveH 418 nogayn npobbl B cMcteMy npo6ooTbopa.

V2 - uronbyatblii kKnanaH

MpeaHa3HaveH Ans perynmpoBaHns pacxofa vyepes cuctemy npobootbopa.

T1 - pgatyuk Temnepartypsbl

MpegHa3HaveH 419 N3MepeHns TeMnepaTtypbl B OXNaxgatolein BaHHe.

T2 - patyuk Temnepartypbl (Heo6a3aTeneH)

MpegHa3HaveH 418 oTCNeXnBaHua TemnepaTtypbl Npo6bl.

FL - pacxogomep (Heob6sa3aTeneH)

MpegHa3HayeH ons namepeHns pacxoga npobbl yepes cuctemy npobooTbopa.

FM - ycTpolicTBO A1 U3MepeHusa pacxoga

[a30BbIi CHETUMK MK ApYroli NpMbop 418 U3MepeHns pacxoda vyepes cuctemy npo6ooT6opa BO Bpems
oT60pa npob.

17 OnpepgeneHve vactul

17.1 O6wWue nosnoxeHus

PekomeHgyemble crcTembl Npob6ooT6opa 1 aHanm3a nogpobHo onucaHbl B 17.2 n 17.3 1 nokasaHbl Ha
pucyHkax 10-21. MNockonbky pasnuuHblie kKoHdUrypauum obopyfoBaHns MOTyT NPUMBOAUTL K PaBHOLEHHBIM
pesynbTaTam, peasibHaa KoHurypauma o6opyosaHmsa HeobsasaTeIbHO AO/KHA B TOYHOCTU COOTBETCTBOBATL
yKa3aHHbIM pUCyHkaM. B kayecTBe UCTOUYHUKOB [OMONHUTE IbHOW HOpMALIMN U AN1A KOOPAMHALUN (DYHKLIWIA
CUCTEMHbIX KOMMNOHEHTOB MOTYT UCMO/Ib30BaTbCSA AOMONHUTENbHbIE KOMMOHEHTbI: U3MEpPUTEsbHbIE NPUOOPSI,
KnanaHbl, 31eKTPOMAarH1Tbl, HacoChl 1 nepekyaTeny. [ipyrne KOMNOHEHTbI, He BAUAIOLME Ha TOYHOCTb pa-
60Tbl CUCTEM, MOTYT ObITb UCK/IOYEHbI, ecny 3TO ByAeT NPU3HaHO LenecoobpasHbiM C TEXHUYECKON TOUKM
3peHus.

17.2 Cnctema pasbaBneHus
17.2.1 YacTuyHonoTo4yHas cuctema pasbaBnieHus (pucyHkn 10-18)

Pabota cuctembl pa3baBnieHns OCHOBaHa Ha pa3baBfieHuy YacTu NnoToka oTpaboTasBliMX rasos. [ns
pasgeneHust noToka oTpaboTaBLUMX Fa30B HA YacTU W NOcneayrLwWero pastaBneHns O4HOW U3 3TUX YacTeil
MOTYT MCNO/b30BaTbCA CUCTEMbI pa3baBneHns pa3nnuyHbIX TMNOB. 18 nocnegytowero oTéopa Nnpobbl HacTuLy
BeCb NOTOK pasbas/ieHHbIX 0TPaboTaBLUMX Fa30B WK €ro YacTb NOAATCA B cUCTeMy npobooTbopa yactul,
(cm. 17.3. pucyHok 20). MepBblii cnoco6 HasbiBAeTCS NOJHLIM IPO6OOTOOPOM. BTOPOW - (DPaKLMOHHBLIM MpPo-
600T60OPOM.

PacueT cTeneHn pas6asneHnst 3aBUCUT OT TuMNa UCMNO/b30BAHHON CUCTEMBI.

PekomeHAyl0TCA CUCTEMBI C/IeyOLLMX TUMOB:

M30KknHeTnyeckno cuctembl (pucyHku 10 n 11)

B Takux cuctemax pacxof B rnepeAaToyHOl Tpybke cCpaBHMBAETCA C pPacxofoM OTpaboTaBLUMX ra3oB
N0 CKOPOCTU 1 (UNIM) AaBNEHUI0, NO3TOMY HE06XoAMMO o6ecneynTb paBHOMEPHOE SlaMUHapHOe TedeHne B
npo60ooT60pHMKe. O6LIYHO 3TO AOCTUraeTCs MCMNONb30BaHWEM pe3oHaTopa W Npsamol noAsogdAuieit Tpyoku
nepef Toukoin npob6ooTbopa. 3atem paccunTbiBAaeTCA COOTHOLIEHWE pa3fesfieHHblX NOTOKOB NO TakMMm napa-
MeTpam. KOTopble Nerko n3Meputb (Hanpumep, nNo gnameTpam Tpy6ok). CnefyeT 3amMeTuTb, YTO MIOKUHETU-
Yeckuidi MPUHLMN UCNOMb3yeTca AN CPaBHEHWS TOMIbKO YCNOBUI TeUYEHUs,, HO He pacnpefeneHuns yacTuu, no
pasmepamM. B nocnegHem uaile BCero HeT HEOOGXOAMMOCTM, MOCKOJIbKY YacTuLbl, UMes AOCTaTOYHO Masible
pasmepsbl, ABMXKYTCA MO Tpybkam Toka.

CucTembl C perynupyemMmblM pacxofoM U U3MepPEHUEeM KOHLUeHTpauuu (pucyHkm 12—16)

B aTux cuctemax npoba 6epeTtcs 13 NnoToka oTpaboTaBLLUMX ra30B, NPU 3TOM PerympyerTcs pacxog pas-
6aBnsKoLLEro Bo3ayxa U obLmii pacxos pastaBieHHbIX oTpaboTaBlunx ra3oB. CteneHb pasbaBneHus onpe-
JenseTca no KOHUEHTpauun UHAMKaTOPHbIX ra3os, Taknx kak C02 nam NOX. ecTeCTBEHHO NPUCYTCTBYIOLLUX
B OoTpaboTaBLUMX rasax gsurarens. MNpon3BoAMTCA U3MepeHve KOHLeHTpauuin BelwecTs B pa3basneHHbIX OT-
paboTaBLlUMX ra3ax n B pa3basnsiolieM Bo3ayxe, Toraa Kak KoHUeHTpaumsa B HepasbasneHHbIX 0TpaboTasLmX
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razax MoXeT ObITb WM 3aMepeHa HernocpefCTBEHHO, WK onpejesieHa no pacxofdy TonaMea ¢ UCMOo/b30Ba-
HMEM ypaBHeHUs yriepofHoro 6anaHca, ecny coctas TOMNAMBa M3BecTeH. CucTemMa MOXET perysimposartbcs
N0 paccyYMTaHHOMY 3Ha4YeHuIo cTeneHn pasbasnenuns {pucyHkn 12—I13) nam No 3HaYeHNo pacxofa Ha BXoge B
nepeAaTtouHyto Tpyoky (pucyHkn 14—16).

CucTembl C perynupyemblM pacxofoM U nsmepeHuem pacxoga (pucyHku 17—18)

B aTux cuctemax npoba 6epetcsa n3 obLiero notoka otpaboTaBLINX ra30B, NPY 3TOM 3aJaeTcs pacxoq,
pa3baBnsioLLero Bo3fyxa 1 CyMMapHblii pacxof, pasbasneHHbIx oTpaboTasLLmMx ras3os. CTeneHb pa3basnieHns
onpefenseTcs Kak pasHoCTb 3TUX fiBYX pacxofos. py 3ToM Heo6XxoAMMa O4YeHb TOUHAA B3auMHas Kambpos-
Ka 060MXx pacxofoMepoB, MOCKOSIbKY OTHOCMTE/IbHasA BefMuMHa 060MX Pacxof0B MPU BbICOKMX 3HAYEHUSIX
cTeneHun pasbasneHus (15 v Bbile) MOXET NPUBOAUTL K 3HAUUTENbHBIM ownbkam. PerynmposaHue pacxoga
ocCyLLecTBAAeTCA AOCTaTOYHO NPOCTO, NPU 3TOM pacxog pasbasneHHbIX 0TpaboTaBLIMX ra30B NoALepXMBaeT-
CS MOCTOSIHHBIM, & pacxof pa3basnsAoLLero Bo3gyxa npyn Heo6xoAMMOCTN BapbupyeTCs.

MpumeyaHune - YacTUYHOMOTOUHbIE CUCTEMbI pa3basBneHnsa npeanoYTUuTesibHee NOSHONOTOUYHbIX HE TONbKO B
CUNy 3KOHOMUYECKUX cooﬁpa)KeHw?l, HO 1 NO NPpUYNHE HEBO3MOXHOCTU peannsaunm nocnegHnx npu ncnbliTaHNAX cpegHux
N KPYNHbIX ,qsmraTeneﬁ Ha CTeHAe NN Ha MecTe YCTaHOBKW, a TakXe MU3-3a NPOCTPaHCTBEHHbIX orpaHquHmﬁ.

UToGbl B MOSHOW Mepe MCMo/b30BaTh NPEVMYLLECTBA YACTUYHOMOTOUYHLIX CUCTEM pa3GaBfeHUs, He-
06X04MMO NPUHATL Mepbl ANs NpefoTBpalleHns NoTepu YacTuly B nepejatouvHoii Tpy6ke, o6ecneuvs Tem
CaMbIM Penpe3eHTaTUBHOCTb MPO6bI Y TOYHOCTb ONPELENEHNSI COOTHOLLEHWSI Pa3fe/leHHbIX NOTOKOB.

B onucaHHbIX cucTemax 310 TpeGOBaHNE YUTEHO.

a oTpa6oTaBlume rasbl. b cm. pucyHok 20: ¢ o ccTemMy npo6ooT6opa yacTul; d - Bbinyck: €  pa36aB/stoLLii BO3ayX
PucyHok 10 - YacTuyHonoroyHas cuctema pasbabneHns ¢ U30KMHETUYECKMM NPO6OOTOOPHUKOM U (DPAKLNOHHbBIM
npo6ooT60poM (ynpaBneHne HarHeTaTenem Ha Brnycke SB)

Hepas6asneHHble oTpaboTaBslune rasbl NOCTYNalOT U3 BbINYCKHON TPy6bl EP B cCMeCUTeNbHbIA TyHHE b
DT uepe3 mnaoknHeTMyeckunii Npo6ooT6opHNK ISP 1 nepepatouHyto Tpybky TT. MNepenag AaBneHuin mexpy
BbIMYCKHOW Tpy6oil 1 BXoAOM Npo600TOOpHUKA M3MepsieTcst AaTumkom fasneHus DPT. CurHan oT gartuvka
nocTtynaet Ha pacxogomep FCL. ynpaBnsiowmii HarHeTatenlemM Ha BNycke Tak, YToObl nepenag faB/ieHnin Ha
KOHLle AaTtuvka noagdepxmBancs Ha Hyne. MNpu co6a0AeHNN 3TUX YCOBUI CKOPOCTU O0TpaboTaBLUMX ra3os
B EP 1 ISP 6yayT oguHakoBbIMW, @ pacxog yepes ISP un TT 6yaeT npeActaBnsATb co60i NOCTOAHHYIO YacTb
(nonto) obuiero pacxofa otpaboTasLunx razos. COOTHOLEHNE pa3fesieHHbIX NOTOKOB onpefenseTcs no 3Ha-
YeHMAM nonepeuyHbix ceveHnii EP n ISP. Pacxon pasbasnsiowero Bo3gyxa nsmepsietca pacxogomepom FM1.
CooTHoOLIEeHNe pa3fesieHHbIX NMOTOKOB PacCyMTbIBAETCA MO 3HaYeHUsAM pacxoja pasbasfsatolero Bosgyxa u
COOTHOLUEHUNSA pa3fe/ieHHbIX NOTOKOB.
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a oTpab6oTaBlMe rasbl; b - CM. pUCyHok 20; ¢ - B cuctemy npo6ooTt6opa yactul; d Bbinyck; e pasbaBnsawwuii Bo3gyx
PucyHok 11 - YacTnuHonoTouyHas cuctema pasbaBneHuns ¢ M30KMHETUHECKMM NPO600T60PHNKOM U hpaKLMOHHbIM
npo6ooT6opom (ynpasfneHue HarHeTatesieM Ha Bbinycke PB)

HopasbasnoHHble oTpaboTaBLluMe rasbl NOCTYNalOT U3 BbINYCKHON TPyObl EP B cMecuTenbHbI TyHHeNb
DT uepe3 n3okMHeTMuecxmii NpobooT6opHUK ISP 1 nepesaTouHyto Tpybky TT. Mepenag faBneHuii mexay
BbIMYCKHOW Tpy6oi 1 BXoAOM Npo600T6OpHUKA M3MepsieTcs faTtynkom fgasneHus DPT. CurHan oT gartuvka
nocTtynaet Ha pacxogomep FC1. ynpaBnsowWmii HarHeTaTeniem Ha BcacbiBaHnn SB Tak, 4Tobbl nepenag Aas-
NeHniA Ha KoHLe Npo600TO0pHMKA NoAAepXKMBaCS Ha Hyne. ITO AOCTUraeTcsl 3a CYET TOro, YTO YacTb pas-
6aBnAOLLEro BO3ayXa, pacxof KOTOPOro yxe u3mepeH ¢ noMmoLlblo pacxogomepa FM1, otéupaetca n yepes
BO3/yLLHOE OTBepCTUe nogaetcs B Tpy6ky TT. MNpu cob6a04eHNN 3TUX YCNOBWIA CKOPOCTM OTPaboTaBLLNX ra3oB
B EP 1 ISP 6yayT oanHakoBbIMU, a pacxof yepes ISP n TT 6yaeT NOCTOSIHHOWM YacTbio 06LLero pacxosa otpa-
60TaBLUNX ra3oB. COOTHOLLIEHVE pa3feeHHbIX NOTOKOB PaCCUNTLIBAETCA MO 3HAYEHNAM NOMNepeyHbIX ceveHui
EP u ISP. PazbaBnstowmnii Bo3ayx 3acacbiBaeTcs Yepes TyHHenb DT HarHeTaTtenem SB. a pacxog nsmepsercs
¢ nomouybio pacxogomepa FM1 Ha Bxoge DT. CTeneHb pas3baBneHns paccumTbiBaeTcs No 3HaYeHUsIM pacxoja
pa3basnaoLWwero Bo3ayxa v COOTHOLEHNS pasfesieHHbIX NOTOKOB.

b
a PB unu SB (dhakynbTaTuBHO). b oTpaboTaBline rasbl; C CM. pucyHok 20 of o cuctemy npo6ooTtbopa yacTtul; ¢ BbINyCK: f
pasb6aBnsatWwmnii BO3ayx
PucyHok 12 - YacTuyHonoTouyHas cuctema pasbaBneHmsa ¢ nuamepeHnem koHueHtpauum C02 nam NOr u opakymoHHbIM
npo600T60pPOM
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HepasbaBneHHble 0TpaboTaBLUMe rasbl NOCTYNalOT U3 BbINYCKHOU TPyObl EP B CMECUTENbHBIN TYHHE b
DT yepe3 npo600T60pHNK SP 1 nepepaToyHyto Tpy6ky TT. 3mepeHne KOHLUEeHTpauuu MHAMKATOPHOrO rasa
(C02wunm NOx) B Hepa3baBrieHHbIX 1 pa3baBieHHbIX 0TpaboTaBLLMX rasax, a Takke B pa3bas/isiolLeM BO34Y-
Xe Npou3BOAMUTCA C MOMOLLbLI0 aHanu3atopa (aHanM3aTopoB) oTpaboTaBLmx ra3oB EGA, CooTBeTcTBYylOLWNE
curHanbl noctynawT B pacxogomep FC2, ynpaBnsiowumii unu HarHetatenem PB. unu HarHetatenem SB ans
nogaepxanns B DT HyXHbIX 3HAUYEHWI cTeneHn pa3basBneHns v COOTHOLLEHNS pasfe/ieHHbIX NOTOKoB. 3Have-
HVe cTeneHn pasbasfieHns HaxoauTCA Mo KOHLEHTpauuy MHAVKATOPHOrO rasa B Hepa3baBneHHbIX oTpaboTas-
LIMX rasax, B pasbas/ieHHbIX 0TpaboTaBLLMX ra3ax U B pa3baBnsiowem Bo3gyxe.

a 8P (thakynbTaTnBHO). b 0TpaboTaBliMe rasbl: C Chl. pUCyHok 20: d paszbaBnsawwWmnii Bo3gyx
F’VlcyHOK 13 - UBCTMYHOMNOTOYHASA cucTema paS6aBl'IEHI/I9-| C U3MEepPEeHNEM KOHLEHTpaLumn Cc02 yrnepogHoro 6anaHca u
No/HbIM NPo6ooTOOPOM

Hepas6asneHHble oTpaboTasLuMe rasbl MOCTYNawT 13 BbiNMyCKHOW TPy6bl EP 0 cmecutenbHblli TyHHe b
DT uepe3 npo600T60pHNK SP 1 nepepaTouHyto Tpybky TT. 3mepeHue koHueHTpauum C02 npousBoguTcs B
pa3baBneHHbIXx 0TpaboTaBLUMX rasax u pasbasnsioweM BO3dyxe C NMOMOLbI0 aHanmsaTopa (aHasm3aTopos)
oTpaboTaBLuunx rasos EGA. CurHansl no pacxogy C02u no pacxogy Tonamsa nepegarTcs B pacxogomep
FC2 nnn B pacxogomep FC3 cuctembl npobooTbopa yacTuy, (M. pucyHok 20). FC2 ynpaBnsieT HarHeTatenem
PB. FC3 ynpaBnsieT HacocoM npo6oot6opa P (cM. pucyHok 20). 3agaBas TeM cCaMblM pacxofbl Ha BXxofe U
BbIXOJ€E CUCTEeMbl, HE06X0ANMbIE A5 NOAAEPKAHUS HYXHbIX 3HAYEHWU COOTHOLLEHUS pasfesieHHbIX MOTOKOB
1 cTeneHn pasbasneHns otpaboTtaslimx razos B DT. CTeneHb pasbasfieHnss pacCUMTbIBAETCA MO 3HAYEHUAM
KoHueHTpauun C02 n gmf. ¢ y4eToM yrnepogHoro 6anaHca.
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1

a
a oTpaboTaBluMe rasbl. b CM. pucyHok 20;c B cuctemy npo6oot6opa yacTul; d BbiNyck: ¢ parbaonsatwmnii Bo3gyx
PucyHok 14 - YacTMyHOMNOTOYHAs cucteMa pasbasiieHns ¢ 04HOI TPy6Koin BeHTYpUu, n3MepeHneM KOHLLEHTpaLMM 1
hpakLMOoHHbIM NPO600TOEOPOM

HepasbasneHHble oTpaboTasLumMe rasbl NOCTYNaT U3 BbIMYCKHOW TPyObl B EP B CMecuTenbHbIl TyHHeNb
DT uepe3 npo6ooT60pHMK SP 1 nepeaatoyHyto Tpyoky TT nog AeiicTBMEM OTpuLaTebHOro nepenaja gassne-
uni. cozgaBaemoro Haxogsueiica o DT Tpy6koilt BeHTypu. Pacxog yepes TT 3aBUCUT OT 6asiaHca MOMEHTOB
[ABWXeHWsA B 30He Tpy6ku BeHTypu TT u. cnegoBaTesnibHO, OT abCONOTHON TemMnepaTtypbl rasa Ha BbiXoge W3
TT. 370 3HAUWT, YTO COOTHOLLUEHUE KOMMNOHEHTOB 0TPaboTaBLUMX ra3oB Npy faHHOM 3HaYeHUn pacxoga B TYH-
Herne He ABMSeTCA MOCTOSHHBLIM, @ CTeneHb pasbaBfieHus npu MasbiX Harpys3kax HeckosibKO HUXe, Yem npu
BbICOKMX. C NOMOLLbI0 aHanm3aTopa (aHann3aTopos) oTpaboTaBLnx ra3oB EGA n3mMepsioTca KOHLEeHTpauum
MHANKATOPHbIX razoB (C02 nnm NOX) B noTokax HepasbasiieHHbIX 0TpaboTaBLIMX ra3osB, pa3baBneHHbIX OT-
paboTaBLUMX ra30B U pa3baBAAoLLErO BO3AYXa, U N0 AaHHLIM 3TUX U3MEPEHMNI paccunTbIBAETCA CTeNeHb pas-
6aBneHus.

57



FOCT ISO 8178-1-2013

ro

a oTpaboTaBwMue rasbl; b CM. pUCyHOK 20; € B cucTtemy npo6oot6opa yactul; d BbiNyck: e pasbaBnswlwmnii Bo3gyx
PucyHok 15 - YacTuyHonoTouHas cuctema pasbasfieHus ¢ AByms Tpy6kamu BeHTypu nnam ¢ ABymMS OTBEpCTUAMMY,
M3MepeHneM KOHLeHTpauum n opakymoHHbIM Npo6ooT60pom

HepasbaBneHHble 0TpaboTaBLUMe rasbl NOCTYNaloT U3 BbINYCKHOU TpyObl EP B CMECUTENbHBIN TyHHE b
DT uepe3 npo600TO6OPHMK, NepeaaTouHyto Tpybky TT 1 Aenuteny Notoka ¢ psSAOM OTBEPCTU unm Tpy6ok
BeHTypu. MepBbiil genutens notoka (FD1) pacnonoxeH B EP. a BTopoii (FD2) - B TT. Kpome Toro, cuctema
coAepXuT asa knanaHa-perynsatopa gasnenuns (PCV1 n PCV2). ¢ NOMOLLbIO KOTOPbIX COOTHOLLEHNE KOMMO-
HEHTOB OTpaboTaBLUMX ra30oB NOAAEPXMBAETCA MOCTOSAHHBLIM 3a CYET PerysiMpoBaHUs COOTBETCTBEHHO MPO-
TnBogasneHus B EP n gaBnenuna B DT. KnanaH PCV1 pacnonoxeH 3a SP B EP. a knanaH PCV2 - mexay
HarHeTatesiem PB n DT. C nomoLlblo aHanusaTopa (aHanv3aTopoB) oTpaboTaBlimnx razos EGA nsmepsiorcs
KOHLIeHTpauumn nHankaTopHblx razoB (C02 nam NOJ B noTokax HepasbaBfieHHbIX 0TpaboTaBLUMX ra3os, pas-
6aB/ieHHbIX 0TpaboTaBLUMX ra3oB U pa3basBnsowWwero Bo3gyxa. 3TN Be/IMUMHbI HEOOXOANUMbI A1 KOHTPONS
COOTHOLLUEHNS KOMMOHEHTOB OTPaboTaBLUMX Fa30B, YTO MOXET OblTb UCMNO/L30BAHO ANs1 HAcTpolikn PCV1 u
PCV2 c uenbto 60nee TOYHOTo NoAAepXaHns yKkasaHHOro COoTHoleHus. CTeneHb pa3basneHns paccunTbiBa-
€TCs Mo KOHUEHTPaUUAM VHANKATOPHbLIX ra3os.
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EP
a oTpa6oTaBlwue (asbl. b nojavya YMCTOro BO3Ayxa, C CM PUCYHOK 20; 5 B cuctemy nso6oot6opa yacTuu; e Bbinyck.
pas6aBnsawwnii Bo3gyx
PucyHok 16 - YacTnyHonotoyHas cuctema pasbasieHns ¢ HeCKONbKUMU TpybKamMu, U3MepeHneM KOHLeHTpaLmumu n
hpakuMoHHbIM NPO600T60POM

Hepasb6asneHHble oTpaboTasLuve rasbl NOAANTCA U3 BbINYyCKHOW TpyObl EP B cMecUTesnbHbI TyHHe b
DT yepes nepefgatouHyto Tpyoky TT nocpenctsom aenutens notoka FD3. cocTosLwero n3 Heckoibkux Tpy6ok
O/MHAKOBbIX pa3MepoB (T. e. UMEILLMX paBHble gnameTpbl, AVHY 1 pagnycbl 3rnba), ycTaHoBEHHbIX B EP.
Yepes ogHy 13 aTux Tpybok oTpaboTasLuve rasbl noctynatT B DT. a uepes ocTasibHble - B KaMepy rallueHus
nynbcauuii DC. Takum 06pa3om, COOTHOLUEHWE KOMMOHEHTOB OTpaboTaBLUMX ra3oB onpefensercs o6Lmm
yucnom Tpybok. Ana noggepxaHns NOCTOAHHOrO COOTHOLLUEHWS KOMMOHEHTOB OTpaboTaBLuMX ra3oB HE06Xo-
AVvMO. uTo6bl nepenag gasnexHuin mexgy DC u Bbixogom TT. n3amepsiemblini gaTumkom anddepeHunanbHoro
pasneHus DPT, 6bin paBeH Hyn. Hynesoli nepenaj gasneHuii, B CBOK oYepefb, NoALepXuBaeTcs 3a cuet
nogaun unctoro Bosgyxa B DT Ha Bbixoge 13 TT. C nomoLyblo aHanu3aTopa (aHann3aTopoB) oTpaboTaBLUNX
ra3oB EGA n3mepstoTca KOHUeHTpauum nHamkaTopHbix razos (C02 nnm NOX) B noTokax Hepa3baBneHHbIX OT-
paboTaBLUMX ra3os, pa3basB/ieHHbIX 0TpaboTaBLUMX ra30B U pasbas/ifoLLero Bo3gyxa. 3T BeNNUYNHbI He06X0-
OVMbl 47151 KOHTPO/A COOTHOLLEHUSI KOMMOHEHTOB 0TpaboTaBLUNX ra3oB, YTO MOXEeT 6bITb NCMO/b30BAHO ANA
ynpasneHvs nogayeli Bo3gyxa C Lesbio 60/1ee TOYHOro nogfepXaHus ykasaHHOro COOTHoWweHus. CTeneHb
pa3basneHns paccunTbiBaeTCA MO KOHUEHTpauuaM MHANKATOPHbIX ra3os.
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t

a
a oTpab6oTaBwue rasbl, i 0P (PSS) (dpakynbTaTUBHO): C * CM pPUCYHOK 20: d pas6aBnsowunii Bo3ayx
PucyHok 17 - YacTuyHOMOTOYHas cuctema pasbaBfieHns ¢ U3MepeHeM pacxoia 1 o6Lwum npo6ooT6o0pom

Hepasb6aBsieHHble 0TpaboTaBLUMe rasbl MOCTyNnawT U3 BbiNMyCKHOW TPy6bl EP B cMecuTenbHbIl TyHHE b
DT uepes npo6ooT60pHMK SP 1 nepegartoyHyto Tpy6ky TT. O6Lwunii pacxos Yepes TyHHe b perynvpyeTcs ¢ no-
Moo perynsatopa FC3 n Hacoca npob6ooT6opa P cuctembl npob6ooTbopa vacTul, (M. pucyHok 20). Pacxog
pa3baBnAoLWLEro Bo3yxa peryimpyeTtcs ¢ noMoLbl perynstopa FC2. KOTOpbIA MOXET UCno/b30BaTb nepe-
MeHHble graew nnv Qmaw n gmf B KauecTBe CUTHa/I0B yrpas/ieHus ans obecneyeHns TpebyeMoro COOTHOLLIEHUS
KOMMOHEHTOB 0TpaboTaBLINX ra3oB. Pacxos Npobbl Yyepes TyHHennb DT npeactaBnsieT cob6oii pasHoOCTb MeXay
06LL el Be/IMUMHON pacxoja 1 pacxofoM pasbaBnstollero Bosayxa. [Ans nsmepeHusi pacxoga pasbasnsioLero
BO3A4yXa mcnonb3yetcs pacxogomep FM1. a gna namepeHus obuwero pacxoga - pacxogomep FM3 cuctembl
npo6ooTbopa yacTuy, (cM. pucyHok 20). CTeneHb pa3baBfieHns paccuuTbiBaeTCs No 3TUM ABYM 3HAUYEHUAM

pacxofos.
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t

a oTpa6oTaBwue Tasbl:b B PB wuam SB;c cu. pucyHok 20;d B cucTtemy npo6oot6opa yacTtuy, e Bbinyck: f pasbaBnaouwmnii
BOAAYyX
PucyHok 18 - YacTuyHonoToyHas cuctema pasbaBneHuns ¢ usmepeHnem pacxoga u opakumoHHbiM npcb6oaTbopom

HepasbaBneHHble 0TpaboTaBLUMe rasbl NOCTYNalT U3 BbiNYCKHOU TPyObl EP B cMeCUTeNbHbIN TyHHeNb
DT yepes npo6ooT60pHUK SP 1 nepegaToyHyto Tpy6Ky TT. COOTHOLWEHNE KOMNOHEHTOB OTPaboTaBLUNX ra3o0B
1 pacxof yepes TyHHesnb DT ynpasnseTcs perynatopom FC2, KOTOpbIA perynvpyet pacxog (M CKopocTb)
COOTBETCTBEHHO BbIXOAHOro HarHetaresia PB v HarHeTatena SB. Takoe perynnposaHue CTaHOBUTCA BO3MOX-
HbIM Gnarofaps Tomy, 4To Npoba, B3ATas M3 cuctembl NpobooT6opa YacTul, Bosspatiaetca B DT. B kayecTse
curHanos ynpasneHus FC2 moryT 6biTb MCMO/Ib30BaHbl NepeMeHHble qmew uam gmew u gmf. Pacxos pas6as-
nsoLLero Bo3ayxa nsmepseTcs pacxogomepom FM1. a obwuii pacxog - pacxogomepom FM2. CteneHb pas-
6aBfeHns paccunTbiBaeTCsA No 3TUM ABYM 3HAUYEHUSIM PacxofoB.

KoMnoHeHTbl, n3o6paxeHHble Ha pucyHkax 10—18

EP - BbinyckHas Tpyb6a

BbinyckHas Tpy6a MoxeT 6bITb U30nnpoBaHa. 18 yMeHbLIeHNs TENN0BOK MHEPLUN BbIMYCKHON TPyObI
pekomeHayeTcs, 4To6bl OTHOLLIEHWE TOJLWVHbI ee CTEHOK K AnameTpy He npesbiwasno 0,015. cnonb3osaHne
rMBKMX CeKunii paspeLuaeTcs nNpy OTHOLLIEHWUN AINHBI K AnameTpy He 6onee 12. N5 yMeHbLUEHNSA KoNnyecTsa
BHYTPEHHUX OT/TIOXEHWI KONNYECTBO U3MMBOB JO/MKHO ObiTb CBEAEHO K MUHUMYMY. ECM Ha ucnbiTaTebHOM
CTeHAe UCNOMb3yeTCA MMyLINTEe b, OH TaKkke MOXeT OblTb N30/IMPOBaH.

B cnyyae Mcnonb30BaHWA M30KUHETUYECKON CUCTEMbI BbiNyckHaa Tpyba He AO/KHA MMETb KOMEH, W3-
rMBOB U Pe3KNX CYXEHWU WNN pacluMpeHunid Ha f/IMHe, PaBHOW Kak MVHMMYM LLeCcTU ee AnameTpamM nepeg,
KOHLIOM NPO600TOOPHUKA U KaK MUHUMYM, TPEM ee gnamMeTpam 3a KOHLOM npo6ooT6opHMka. CKOpoCTb rasa
B 30He Npo6ooT6opa Ao/kHa 6bITb He MeHee 10 Mm/c, 3a UCK/TIDYEHEM pexunMa X0n0CToro xoaa. Mynbcauum
JaBneHns oTpaboTaBLUMX ra3oB B CPeAHEM He [O/MKHbI npeBbiwath = 500 Ma. /llobble KOHCTPYKTUBHbIE Me-
poNpuATUA. HanpaB/ieHHbIe Ha ralleHve nynbcaunin AaBneHns, 3a NCKIYEeHNEeM UCNO/b30BaHNSA BblMyCKHOM
cucTeMbl 60PTOBOrO TUNa (BKOYas ryLWMTeNb M YCTPOCTBA O4YUCTKU BbIMYCKa) HE AO/MKHbI BANATL Ha Xapak-
TEPUCTVKN ABUTaTeNA U He AO/KHbI NPUBOANTL K MOSIB/IEHNIO OTIOXEHWUI U3 TBEPALIX YacTul,

Ana cuctem, He VMMELNX M30KMHETUYECKOTOo Npo600TOOPHMKA, pPekoMeHAyeTCs, YTOObl BbiMycKHas
Tpy6a He nmena KoneH, U3rnboB 1 pesknx CyXXeHWii Uimn paclumpeHnii Ha gainHe, paBHON Kak MUHUMYM, LIECTU
ee AnameTpam nepej KOHLLOM NPO600TOOPHUKA U Kak MUHUMYM Tpem ee AnamMeTpam 3a KOHLO0M npobooToop-
HUKa.
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SP - npo6ooT6opHUK (pUCyHKM 12-18)

BHyTpeHHUIi fuameTp Npo600TO0PHMKA [OMKEH ObITb He MeHee 4 MM. OTHOLLIEHWE BHYTPEHHUX Aname-
TPOB BbIMYCKHOI TPy6bl M NPO600THOPHNKA AOMKHO ObITh, KAk MUHUMYM, 4:1. MPpo600TOOPHMK JOMKEH ObITh
BbIMOJIHEH B BUAE TPYOKWU, pacnofioKEHHON No LLeHTPY BbINyCKHOV TPy6bl 1 06palleHHOl OTKPbITOW CTOPOHO
K MOTOKY, WX B BUAE MHOroAblpyaToro gaTymka, onmcaHHoro B 16.2 1 0603Ha4eHHOro Ha pucyHke 3 kak SP1.

ISP - nsokmHeTnyeckuii Npo6ooT60pHNK (pUCyHKn 10—11)

MN30KMHETNYCCKMIT NPOBOOTOOPHMK A0/MKEH BbITh YCTAHOB/IEH MO LEHTPY BbINYCKHOM TPYy6bl 1 o6patyeH
OTKPbITON CTOPOHOW K MOTOKY: B MECTe ero yCTaHOBKN J0/DKHbI BbIMOHATLCA YC/IOBUS, NPUBEAEHHbIe B pas-
Jene, rae n3noxeHbl Tpe60BaHNA K BbINMyCKHON TPy6e; ero KOHCTPYKUMS AO/MKHA 06ecneynTb NponopLMoHab-
Hblii NPO600T6OP HepaszbaB/ieHHbIX 0TPAabOTaBLUMX Aa30B. BHYTPEHHUIA AnamMeTp Npo600TOGOPHUKA AOSIKEH
6bITb He MeHee 12 MMm.

[ns n30KknHeTuyeckoro pasgeneHusa oTpaboTaBLUMX ra3oB HEO6XOAMMO Ha/Mune cuctTemsl, obecneun-
BaloLleii aBTomaTuyeckoe noajaepxaHve HyneBoro nepenaja fasneHnii mexay EP un ISP. Mpu cobnoperHnm
3TUX YC/IOBUI CKOPOCTU oTpaboTaBLumx ra3oB B EP n ISP 6yayT oguHakoBbIMY, @ MaccoBbIil pacxog yepes ISP
6y[eT NOCTOAHHOW YacTbio 06Lero fgonei oTpaboTaBLLMX ra3oB. [Mpo600T60pHKK ISP fomkKeH 6bITb COeaUHEH
¢ Aatumkom audbchepeHumnansHoro gasneHuss DPT. HyneBoli nepenag gasnenuii mexay EP n ISP o6ecneun-
BaeTtca perynsaropom FCI1.

FD1, FD2 - genutenu notoka (pucyHok 15)

[na obecneyeHnss nponopunoHanbLHOro Npo6ooT6opa oTpaboTaBLUNX Fra30B B BbINYCKHON Tpy6e wnun B
nepegartoyHoi Tpybke TT ycTaHaBnIMBaeTCa yCTPOMCTBO, BKOYalOLLee COOTBETCTBEHHO pAf Tpy60K BeHTypu
1nn oTBepcTuii. NS NponopuMoHanbHOro AesieHns noToka HeobxoAuma asToMaTuyeckas cuctema, cocTos-
wasn 13 AByx knanaHos-perynatopos gasnexus (PCV1 n PCV2) n perynupylowas yposHu gasnenus B EP un
DT.

FD3 - penuntenb notoka (pucyHok 16)

[na obecneuyeHns nponopumoHanbHOro npo6ooTbopa oTpaboTaBLUMX Fa30B B BbiMyckHOW Tpyb6e EP
ycTaHaBmBaeTcs pag Tpy6ok (MHOroTpyboyHoe ycTpoiicTBO). Yepes ogHy U3 aTux Tpybok oTpaboTasluve
rasbl NoAalTCA B CMeCUTeNbHbIA TyHHeNb DT. a yepe3 ocTasibHble TPy6KM oTpaboTaBlume rasbl NOCTynarT
B KaMepy rawenus nynbcauuii DC. Bce Tpy6ku J0MKHbI GbITb OAVHAKOBLIX Pa3MepoB (T. €. UMeTb paBHble
AnameTpbl, ANVHY U paguycbl n3rmba), YTobbl pacnpegeneHne oTpaboTaBLUMX ra3oB 3aBMCENO OT o6Lero
yncna Tpy6ok. ABToMaTnyeckas cuctema Heobxoguma A5 co3fgaHns nponopLmoHanbHoOro npobooTtéopa oT-
pa6oTaBLUMX ra3oB, 4TO obecneumBaeTcsi NoAAepPXaHVEM HYNeBOro nepenaja AaBfeHuin Mexay BbIXOA0M
MHoroTpy6ouHoro yctpoiictea B DC 1 BbIXogom u3 kaHana TT. Mpu cobmiogeHnn aTux yCrnoBuii CKOPOCTW
oTpa6oTaBLux rasoB B EP n FD3 6yayT nponopuuoHanbHbiMK, a pacxog yepe3 TT 6yaeT NOCTOAHHON fonei
obLiero pacxoga otpaboTasLlimx ra3oB. O6e ykazaHHble TOUYKU AO/MKHbl ObITb COeVHEHbI C AaTYMKOM Aud-
dhepeHumnansHoro gasnenus DPT. HyneBoii nepenag AaBneHuii mexay HAMKU obecneynBaeTcs perynsatopom
FC1.

EGA - aHanusaTtopbl oTpaboTaBlnx ra3oB (pUcyHkn 12-16)

B aTom kayecTBe MOryT 6bITb NpuMeHeHbl aHanm3aTopbl C02 nnn NOX (Npy Ucnonb3oBaHMM MeToda
yrnepogHoro 6anaHca - Tosibko aHanusatop CO02). AHanv3atopbl NOAMEXaT Takoi e Kannbposke, kak u
aHanusaTopsl 418 U3MepeHns ra3oo6pasHbix BbIGPOCOB. [N onpeaeneHns pasHOCT KOHLEHTpaL i MoxeT
6bITb UCMOMb30BaH OfWH UM HECKOJIbKO aHasI3aTopos.

TOYHOCTb N3MEepUTEsIbHbIX CUCTEM [O/DKHA ObiTh Takoi, 4Tobbl BenimunHa qmedil nogaepxvsanack ¢ no-
TPeLHOCTLIO B nNpegenax = 4 %.

TT - nepefatoyHas Tpy6ka (pucyHkn 12—18)

Tpeb6oBaHWA K NepefaToyHoON TpyoKe:

- OHa [Jo/KHa 6bITb KaK MOXHO Kopouye, B l060M cnyyae ee A/vHa He Ao/hKHa npesbiwaTh 5 M;

- ee iMaMeTp JO/IKeH OblTb He MeHbLUe AnaMeTpa NpobooTOOPHNKA, HO He 6osee 25 MMm;

- OHa fo/mKHa ObITb PacnosioXeHa No 0CU KaHana, a ee OTKPbITbIA KOHeL, AO/HKEH BbIXOAUTb B Hanpas-
NEHUN ABUMXEHNS NOTOKa.

Ecnu gnvHa nepegaTtoyHoi TpyOku MeHblue unn paBHa 1 M, oHa JO/MKHA UMETb U30MALMI0 U3 MaTepu-
ana. TensonpoBogHOCTb KOTOPOro He npesbiwaeT 0,05 BT/(M-K), npy aTomM TONWMHA U30NALMK [O/DKHA COOT-
BETCTBOBATb AMameTpy Npo6ooT6opHMka. Ecnu gnuHa nepefatoyHoi TpyGkM npeBbilwaeT 1 M. oHa JO/KHA
MMeTb U30MIALMIO U NOAOrPeB, YTO6bLI TeMMepaTtypa ee CTEeHOK 6bl1a He MeHee 523 K (250 °C).

[JlonyckaeTca Takke onpegensaTb Heob6XoAMMYK0 TemnepaTypy CTEHOK nepefaToyHoi Tpyoku nyTem
CcTaHAapTHOro pacyeTta TENIOMNPOBOAHOCTMW, NMPUBEAEHHOTO B NpunoxeHun C.

62



FOCT ISO 8178-1-2013

DPT - paTuuk guddepeHumnansHoro gasneHus (pucyHkn 10,11 un 16)

[nana3oH nsmepeHusa gatunka guddepeHuancHoro gasneHns fomkeH 6biTb B npegenax + 500 Ma.

FC1 - perynsatop pacxoga (pucyHku 10,11 n 16)

B n3oknHeTnyecknx cuctemax (pucyHkn 10 n 11) perynatop pacxoga HeobxoAum AN MNoAdepXaHus
HyneBoro nepenaga fasneHunii mexay EP n ISP. PerynupoBaHue pacxofa ocyLecTBAsSeTCSA NyTEM.

a) U3MeHeHNsa CKOpPOCTM UK pacxofa BXOAHOro HarHeTaTens SB. nogaepxveas npy aToM CKOPOCTb Un
pacxof BbIXOAHOro HarHeTatens PB nocTOAHHbIMK Ha KaxAoM pexume (pucyHok 10), nnu

b)3aflaHnsi MOCTOSIHHOrO 3HAYEeHWsi MaccoBOro pacxofa pasbasneHHbIXx 0TpaboTaBLIMX rasoB yepes
BXOAHOW HarHeTatenb SB v perynnpoBaHus pacxofa Yepes BbIXOAHON HarHeTtaTtens PB. T. 0. pacxoga npo6sl
B palioHe BbIxoAa nepeaaToqHoi Tpyokn TT (pucyHok 11).

Mpy ncnonb3oBaHUK 3aMKHYTOW CUCTEMbI CTabunmnsaumm gaBneHns octaTtoyHas ownbka no gaBneHuto
He fo/hkHa npesblwath * 3 Ma. AMnauTyga nynbcauuii JaBneHnsa B CMeCUTe/IbHOM TYHHeNe B CpefHem He
[o/mKHa npesbiwath * 250 Ma.

Mpy ncnonb3oBaHWM MHOTOTPY6OYHOI cucTeMbl (PUCYHOK 16) perynatop pacxoga Heobxoaum gns obe-
cnevyeHVs NMPoONOPLUOHa/IbHOTO pasfeneHns oTpaboTaBLIMX ra3os, YTOObI nNoadepxuBaTb HyNneBol nepenag
[aBneHnin Mexay BbIXO[OM M3 MHOTOTPY6GOYHOro arperara M BbIxogoM M3 TT. HacTpoiika ocyliecTBnsiercs
nyTem perynumposaHus nogayun sosgyxa B DT Ha Bbixoge U3 TT

PCV1, PCV2 - knanaHbl-perynatopbl gaBneHus (pucyHok 15)

[Ba knanaHa - perynatopa gasneHns Heob6xoAuMbl 41 paboTbl CUCTEMbI U3 ABYX TPY6OK BeHTypu (nn
[ABYX ApocCesibHbIX OTBEPCTUIN) AN1A ob6ecneyeHns NPponopLMOHanbHOro pasgeneHns oTpaboTasLLmMX ra3oB ny-
TeM perynvpoBaHus npoTueogasneHus B EP n gasnexns B DT. 3Tu knanaHbl AO/MKHbI ObITb COOTBETCTBEHHO
pacnonoxeHobl B EP 3a SP. a takke mexay PB v DT.

DC - kamepa raweHus nynbcauuii (pucyHok 16)

Kamepa rawenuns nynbcaumii fo/mkHa OblTb YCTAHOB/IEHA Ha BbIXOAEe MHOroTpybo4HOro arperara c Le-
Nb0 MUHAMU3aLUK NyNbcaunii faBeHns B BbiMyCKHOW Tpybe EP.

VN - Tpy6ka BeHTypu (pucyHok 14)

Tpybka BeHTypu ycTaHaB/iMBaeTCsi B CMeCuUTesibHOM TyHHene DT gns cosfgaHusa oTpuuatesibHoro
faBneHus B palioHe Bbixofa U3 nepepgaToyHoil Tpybku TT. Pacxog yepe3 TT 3aBucuT oT 6anaHca Mo-
MEHTOB ABWXEHUSA B 30He TPybkn BeHTypu v NpvMepHO NponopuuoHaneH pacxofy yepes BbIXOAHOM
HarHeTaTenb PB. 6narogapsa yemy obecneumBaeTcs NOCTOAHHaA cTeneHb pasdbaBneHus. MocKonbKy Ha
6anaHc MOMEHTOB ABUXEHUA BAUSAIOT TemnepaTtypa Ha Bbixoge TT W nepenag gasneHunii mexagy EP u
DT, dhakTnyeckas cteneHb pasbaBneHnss Npu Manoi Harpyske 6yAeT HeCKONbKO HUXe, 4eM npu 60Mb-
Lol Harpyske.

FC2 - perynatop pacxoga (pucyHkn 12,13,17 n 18; Heob6A3aTeNeH)

Perynatop pacxoga MoOXeT 6bITb MCNOMb30BaH A5 YNpaB/ieHUs pacxofoM Yepes BbIXOAHONM HarHeTa-
Tenb PB n (unn) BXOAHON HarHeTaTenb SB. OH MOXeT ynpaBnAaTbCsA CUTHasiaMu JaTyikoB pacxoga otpabo-
TaBLUMX rasos, BO34yXa Ha BcacbiBaHUM Wnu Tonamnea u (Mnuv) nepenaga aasnennii C02 nnu NOX.

Ecnun ncnonb3yetcsa nogava cxatoro Bosgyxa (pucyHok 17), To FC2 HenocpeACTBEHHO ynpasisieT ero
pacxofom.

FM1 - pacxogomep (pucyHku 10, 11, 17 n 18)

B kauecTBe pacxofomepa 1Cnonb3yeTcs ra3oBblil CHETUUK UK APYroi Npubop ANna n3mepeHns pacxoga
pasb6asnstowero Bo3gyxa. Ecnm BbIxofHOW HarHeTaTesb PB kanubpoBaH no pacxody, To ncnonb3oBatb FM1
Heobs3aTesbHO.

FM2 - pacxopgomep (pucyHok 18)

B kauecTBe pacxofomepa 1Cnosb3yeTcs ra3oBblil CYETUUK UK APYToVi NpMbop ANa n3mMepeHns pacxofa
pa3baBnieHHbIX 0TpaboTaBLIMX ra3oB. Ecnu BxoaHOl HarHeTatenb SB kaimbpoBaH Mo pacxofy, MCMob3oBa-
Hve FM2 Heob6s3aTensHo.

PB - BbIxoAHOW HarHeTaTenb (pucyHku 10—15 un 18)

MpegHa3sHaveH Ana perynmposaHusa pacxoda pasbasnsiowero sosgyxa. PB MoOxeT ynpaBnsatbCcs pery-
natopamu pacxoga FC1 unu FC2. Mpu ncnosnb3oBaHWM NOBOPOTHOL 3acnoHkn PB He HyxeH. PB MoxeT 6bITb
1Cnosb30BaH A9 n3MepeHnsa nojaun pasbasnstowero Bo3gyxa npy COOTBETCTBYIOLLEN KasIMOpOBKe.

SB - BXOAHOW HarHeTaTenb (pucyHkn 10-12,15,16 n 18)

MpumeHsAeTca TONbKO B cuctemax hpakuuoHHoro npobootbopa. SB moxeT 6bITb UCMONb30BaH
ANS go3upoBaHusa nogayn pasbaBneHHbIX 0TpaboTaBLUMX ra3os Npu yCNO0BUWM COOTBETCTBYOLWeEN Kanu-
6GpPOBKMU.
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DAF - hunbTp pasbasnsiouiero sosgyxa (pucyHkmn 10—18)

PasbaBnsowmii BO3gyxX pekoMmeHgyeTcs huibTpoBaTb M OuMLLaTb, NPOMYCKas ero Yepes ApeBeCHbIi
yronb ANS NpefoTBpalLeHnsa OT/IOKEHWI YrneBofopoAoB. Temnepatypa pa3basBnsaioliero Bosgyxa [A0/MKHA
6bITb Bbie 288 K (15 °C). kpome Toro, pasbasnsiowuii Bo3gyx MOXeT ObiTb ocylleH. o TpeboBaHuo u3-
roToBUTENS ABUraTens MOXeT OblTb OpraHu3oBaH NpPo600T60p pasdaBnsioLLero Bo3dyxa B COOTBETCTBUM C
06LWEeNPVHATON MHXEHEPHON NPaKTUKON C Lefbio onpegeneHns hOHOBOT0 YPOBHS 3arpsA3HeHns ero yactuua-
My (cm. 12.4).

DT - cMecuTenbHblli TYHHEeNb (pucyHkn 10—18)

CwmecuTenbHbIl TYHHEe b:

- JO/DKEH MMETb A/IMHY, AOCTATOUHYI0 A5 TOro, YTo6bl 06ecneynTb NOMHOE nepemMellviBaHue oTpabo-
TaBLUMX ra30B C pa3dbaBAAoLLIM BO34YXOM B YCNOBUSX TYpOYNEeHTHOro NoToka,;

- [O/MKeH 6bITb N3rOTOB/IEH U3 HEPXaBelL el cTanu;

- [O/XeH 6bITb He MeHee 75 MM B gnameTpe npu Ucnosib3oBaHun hpakLmMoHHOro npo6ooTbopa;

- [oMmKeH 6biTb He MeHee 25 MM B AviameTpe Npu UCMo/Ib30BaHUM NOMHOro Npo600T60pa;

- MOXeT HarpeBaTbCs A0 TemnepaTtypbl (cTeHok) He 6onee 325 K (52 °C) ¢ NOMOLLbI0 1Ay NPSMOro Ha-
rpesa, Win npefBapuTenibHOro Harpesa pasbasnsiowero Bo3ayxa npu ycnosuu, 4to TemnepaTtypa pasbasns-
towero Bo3ayxa He npesebilwaeT 325 K (52 °C), nepef BBOAOM 0TpaboTaBLUMX Fa30B B CMECUTESbHBbIN TYHHE b,

- MOXeT 6bITb N30/IMPOBaH.

[o/1XHO 6bITb 06ecneyeHo TwaTeNbLHOO NepemMellnBaHe oTpaboTaBLIMX ra3oB C pa3dbaBAAoWNM BO3-
ayxom. [ins cuctem chpakunoHHOro npo6ooTbopa nocne BBOAA VX B AeiiCTBME Ka4eCTBO CMeLUVBAHNA [0/X-
HO NpoBepATLCA MyTeM onpegenexns npoduna TyHHena no CO2 npu paboTaowem asuratesne (M3mMepeHns
[OMXHbI BbINOMHATLCA HE MEHEE YEM B YeTbIPeX PaBHOOTCTOAWMX APYr OT Apyra Toukax). B cnyyae Heobxo-
AMMOCTM MOXET BbITb MCNONb30BAHO CMecuTeNlbHOe O0TBepCcTye.

MpumeuvaHune - Ecnm Temnepartypa OkpyXatoLiero Bo3gyxa B paiioHe cmecuTennibHoro TyHHens (DT) Huxe 293
K (20 ' C), LO/IKHBI 6bITb NPUHATLI MEPbI 415 NPeA0TBPaLLeHNs NOTepPK YacTuL, Ha X010 HbIX CTEHKAX CMECUTENIbHOIO TYH-
Hens. PekomeHgyeTcs obecneunTb Harpes v (UK) M30MALMI0 CMECUTENBHOTO TYHHENS ANS noffepXaHusa TemnepaTypsbl
€ro CTEeHOK B yKa3aHHbIX Bbllle npejenax.

Mpu 60NbLIOM HarpyXeHun aBUraTenst CMecuTe bHbIN TYHHENb cneayeT oxnaxaaTb 6e30MnacHbIM cno-
Cc060M. Hanpumep, ¢ NOMOLLbI0 BEHTUNATOPA, NPW YCNOBUYW, YTO TeMnepaTypa oxnaxgawwieli cpefbl He Me-
Hee 293 K (20 °C).

HE - TennoobmeHHUK (pucyHkn 15 n 16)

MoLLHOCTb TENN006MEHHMKA A0/MKHA BbITb JOCTATOUYHON ANA TOr0, YTOOLI NOAAEPXMBATL TEMNepaTtypy
Ha BX0Je BXOAHOro HarHeTarens SB paBHoW cpefHeil pabouyein TemnepaTtype, HabogaeMoi Npu ucnbiTaHu-
AX. C NOrPeLUHOCTbIO He 6oniee 11 K (= 10 °C).

17.2.2 NonHonoTo4YyHas cuctema pasbaBreHns

CM. pucyHok 19.

Cuctema pasbasneHuns onmcaHa npYMeHnTeNbHO K MeTody oTbopa npob noctosiHHoro o6bema (CVS) ¢
pasbasrieHvem BCero noToka oTpaboTasLumX rasos. [Jo/mkeH n3mepaTbes 06LWmii 06bem cmecy oTpaboTasLUmX
rasoB 1 pasbasnstoLlero Bosgyxa. a8 3Toro MoXeT 6bITb UCNosb30BaHa cuctema unm ¢ PDP. nunu ¢ CFV.

Onsa nocnepgytowero c6opa yacTuy npoba pasbaBneHHbIX 0TpaboTaBLUMX Fa30B HanpasAseTcs B cucTe-
My npo6ooT6opa yactuy (cM. 17.3. pucyHkm 20 1 21). Ecnv oHa HanpaBnseTcs cpasy B cnuctemy npob6oot6opa
YyacTul, Takoil MeToA Ha3biBaeTCsl OAHOCTYNeHYaTbIM pa3dasneHmeM. Ecnu npoba pasbasnisieTcs elle pas BO
BTOPOM CMECUTe/IbHOM TyHHesne, 3TO Ha3blBaeTcs [ABYXCTyneH4aTbiM pasbasneHveMm. [ByxcTyneH4yaToe pas-
6aBfieHne MOXEeT ObiTb MOSIE3HO, eCIN OA4HOCTYMNeHYaToe pasbaB/ieHne He No3BOoMISeT 06ecneyunTb HYXHYH
TemnepaTypy NOBEPXHOCTU. XOTA cuCTeMa ABYXCTyNneH4aToro pasbasfieHus NCnosib3yeTcs UMEeHHO ANS pas-
6aBneHns oTpaboTaBLUMX ra3oB, 34eCb OHa KnaccuduumpyeTcs Kak cuctema npobootbopa vactuy, (cm. 17.3,
PUCYHOK 21), NOCKO/bKY 60/bLIMHCTBO €e KOMMOHEHTOB XapaKTepHbl AN 06bIYHON cucTembl Npob6ooTbopa
yacTtull,.

CmecuTeNbHbI TYHHENb MOSIHOMOTOYHON cUCTeMbl pa3baBneHnss MOXeT OblTb WCMOMb30BaH Takke K
ANns onpeAeneHus ra3oobpasHbIX BpeAHbIX BbIOPOCOB. [M03TOMy MPpo600TOOPHUKM AN ra3006pasHbIX BbI6PO-
COB B NepeyHe KOMNOHEHTOB Ha pucyHke 19 otcytcTBytoT. CoOTBETCTBYIOWME TpeboBaHus npuseeHbl B 16.2
N9 OCHOBHbIX KOMMNOHEHTOB OTpaboTaBLIMX ra3os, B 16.5 - ona meTaHona v B 16.6 - Ans cdopmanbgernga.
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a aHanusatop Cw puUcyHok 4; it doH c oTpab6oTaBlwwue rasbl, d CM. pucyHok20.e B cucTemy npo6oot6opa, cMm pucyHok 20.
nnun a DDS, cm. pucyHok 21;t npu ucnonb3oBaHun EFC: 5 dakynbTtatuBHo./l unu-unu;# Bbinyck;/ pasbaBnawwmnii Bo3gyx

PucyHok 19 - MNonHonoTo4Hasa cuctema pasbaBneHus

Becb 06beM 0TpaboTaBLUMX ra30B CMeLLUMBaeTCs € pa3baBnsaoWwmuM BO3AYXOM B CMECUTENIBHOM TyHHe e
DT. Pacxop pa3baBieHHbIX 0TpaboTaBLLMX ra30B U3MEPSeTCs Wan € MOMOLLbI0 06beMHoro Hacoca PDP. nnu
C NOMOLLbIO TPYOKM BEHTYpU C KpUTUYECKMM ucTeveHneMm. [1ns nponopuvoHanbHoro npobootbopa yactul, u
ANa onpefeneHns pacxoga MoryT 6bITb MCMOMb30BaHbl UM TeNN006MeHHUK HE. unm cuctema aneKTpoHHO
KoMmneHcaummn pacxoga EFC. MNockonbKy npu onpegeneHnn macchl 4acTul, UCNosIb3yeTcs BECb NOTOK pa3bas-
NEeHHbIX 0TpaboTaBLLMX ra30B LieNIMKOM, B pacyeTe cTerneHn pasbaBneHns HeT Heo6X04MMOCTH.

KoMMnoHeHTbI, n306paxeHHble Ha pucyHke 19

EP - BbinyckHas Tpyba

[LnvHa BbinyckHON TPy6bl, cuMTas OT KOHL@ BbIMYCKHOTO naTpybka ABuratens, Bbixoda Typb6okomnpec-
copa uav ycTpoiicTBa AO0OYMCTKU OTpaboTaBLUNX ra30B A0 CMECUTENbHOrO TYHHeNs, He A0/KHa NpeBbiuaTtb
10 m. Ecnv anvHa cuctembl npeBbiwaeT 4 M. TO Bce Tpy6Ku ANUHONW 6onee 4 M fO/MKHbI 6bITb U30/IMPOBaHbI B
CBOEil yacTu, BbiCTynatlLLei 3a 4 M. 3a UCK/TIOYEHNMEM BCTPOEHHOTO AbiIMOMepa (Npu ero Hanuymu). TonwmuHa
n30naUMmM fomKHa 6bITb HE MeHee 25 MM. TennonpoBOAHOCTb N30ALMKN He fo/hkHa npeBblwatb 0.1 BT/(M-K)
npu Temnepatype 673 K (400 °C) NS yMeHbLUEHNS TENI0BOW UHEPLUMW BbIMYCKHOM Tpy6bl pekomeHayeTcs,
4YTO6bI OTHOLLIEHVE TOMLWMHbI ee CTEHOK K AvameTpy He npesbiwano 0,015. Wcnonb3oBaHne rmbKMX CeKLWii
JonyckaeTcs npy OTHOWEHUW A/IVHbI K AnamMeTpy He 6onee 12.

PDP - 06beMHbIi Hacoc

O6bEeMHbIN HACOC MCMOMb3YyeTCa ANA U3MEPEHUS MOMHOMO pacxofa pasbasneHHbIX 0TpaboTaBLUUX ra-
30B. KOTOpbIA BbIYMCASETCA MO YMC/y 060POTOB Hacoca M ero 06BLEeMHOW nponssoauTensHocTH. PDP. Kak n
cucTema Bnycka pasbasnsiowero Bo3ayxa, He A0/MKHbI MPUBOAMUTL K UCKYCCTBEHHOMY CHUXEHWIO NPOTUBOAAaB-
NneHnsa Ha Bbinycke. CTaTtmyeckoe NpoTUBOAAB/IEHME Ha BbiNycke npu AeiicTBytowein cucteme PDP gomxHO
OblTb paBHbIM C TOYHOCTbIO A0 * 1,5 klMa cTaTnyeckomy faB/ieHVo, U3MEePEHHOMY MPK OTK/IIOYEHHOW cucteme
PDP Ha ToM Xe guratene, paboTalLem ¢ TOM Xe Harpyskoil. Temnepartypa rasoBoil CMecy HenocpeCTBeH-
Ho nepef PDP posmkHa 6bITh paBHa ¢ TOYHOCTLIO A0 + 6 K (+ 6 °C) cpefHeiil paboyeli TemnepaTtype, Habnto-
[aemoli Npu ncnbiTaHnsax, B OTCYTCTBME Kakoi-nMbo komneHcauun pacxofa. KomneHcauums pacxoga MoxeT
Mcnonb3oBaTbesl, ecnv Temnepartypa Ha Bxoge PDP He npesbiwaet 323 K (50 °C).
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CFV - pacxogomep BeHTYypu C KpUTUYECKUM UCTEYEHUEM

CFV unsmepseT 06Lwmit pacxog pa3baBieHHbIX 0TpaboTaBLUNX ra3oB, NOAAEPXKMBasA NOCTOSHHbIV pacxog,
yepes gpoccesnb (KpuTnyeckoe nctedeHme). Ctatnyeckoe NpoTUBOLAB/IEHNE HA BbINyCKe Npu AeACTByloLLei
cucteme CFV f0/MKHO ObiTb paBHbIM C TOYHOCTbIO A0 + 1.5 klMa cTaTnyeckoMy gasfieHnto, U3MepeHHoMY Npu
OTKNOYEeHHOW cucteme CFV Ha ToM xe gsuratene, paboTaloLiem € TOl Xe 4acToTol BpaLleHWs 1 Toli Xe Ha-
rpy3koii. Temnepartypa ras3oBoii cmecu HenocpefAcTBeHHO nepeg CFV go/mkHa 6biTb paBHa C TOYHOCTLIO A0
+ 11 K (+ 11 °C) cpegHeii paboueii TemnepaType, Hab04aEMON NPU UCMbITAHUSX, B OTCYTCTBUE Kakoh-nn6o
KoMneHcaumm pacxoga.

SSV - pacxogomep BeHTypu c 03BYKOBbIM UCTEYEHUEM

SSV usmepsieT 06Lunii pacxos pazdbaBneHHbIX 0TpaboTaBLLIMX ra3oB, UCMOMb3YS Pacxof Yepes pacxomo-
Mep BeHTypu [03BYKOBbIM UCTEUYEHNEM KaK (DYHKLMIO faB/IeHUsA 1 TeMnepaTtypbl Ha BXOAe, a Takke nepenaja
JaBnieHnin mexay BXoAoM 1 consiom pacxogomepa BeHTypu. CTaTnyeckoe NnpoTVBOAABEHNE HA BbIMyCKe C
aelicTBytoweli cuctemoit SSV f0MXHO 6bITb paBHbIM C TOYHOCTLIO A0 ¢ 1,5 KlMa cTaTUYecKoMy AaB/eHuto,
M3MepeHHOMY Npu OTK/OYEHHOW cucTeMe SSV Ha TOM Xe ABurartene, paboTaloLem ¢ Toli e 4acToTol Bpa-
LLIeHUs 1 TOI e Harpyskoi. TemnepaTypa ra3oBoli cMecy HenocpeAcTBeHHo nepeg CFV gomkHa 6biTb paBHa
€ TouHoCTblo A0 + 11 K (+ 11 °C) cpepHeli paboueli Temnepatype, HabnogaeMoi Npy UCMbITAHUAX, B OTCYT-
CTBME KakKoi-nmbo KoMneHcaumm pacxoga.

HE - Tennoo6meHHuK (npu ucnonb3oBaHun EFC Heobs3aTeneH)

MOLLHOCTb TENI006MEHHMKA A0/HKHA BbITb LOCTATOUHOI AN151 TOrO, YTO6bLI NOAAEPXMUBATb TEMMEPATYPY
B yKa3aHHbIX BbllLe rpaHuuax.

EFC - aneKkTpoHHbI KOMneHcaTop pacxoga (npu ucnonb3osaHun HE HeobasaTenew)

Ecnu temnepartypa Ha Bxoge PDP nnu CFV He yknagbiBaeTcs B yKa3aHHble Bbllle npefesbl, To 415 He-
NpepbIBHOrO U3MepeHns pacxofa HyXHbl CUCTeMa KOMNeHcaunn pacxoga v perynsatop nponopuuoHasibHoro
npob6ooTbopa B cucteme npobooTHopa HacTul,. [115 3TOro NCNob3yTCA HENPepbIBHbIE CUTHASIBI MO PaCXOAY,
1o KOTOPbIM KOPPEKTMPYETCS pacxod npobbl yepes huabTpbl YacTuy, (CM. pucyHku 20 n 21).

DT - cMecuTesnbHblli TYHHENb

CwmecuTeNbHbIl TYHHEe b:

- [O/IKEH UMeTb guameTp, AOCTaTO4YHO Masiblii Ans Typbynusauum notoka (4ncno PeiiHonbaca 6onee
4000). » gnuHy, JOCTATOYHYIO A/15 MOMHOro NepemMellBaHusa oTpaboTasLUnX ra3os C pa3basnAaloWmuM BO3ay-
XOM (/15 3TOro MOXHO UCMO/Ib30BaTh CMecUTelbHOe 0TBEPCTUE);

- [O/XeH 6bITb He MeHee 75 MM B AuameTpe;

- MOXeT 6bITb N30IMPOBaH.

OTpaboTaBLune rasbl B TOUKe UX OTBOAA B CMECUTESbHbIV TYHHE b AO/KHbI ABUraTbCA N0 XOAY OCHOB-
HOro NoToKa, Takke A0/MKHO 6biTb 06ecneyeHo nx TwaTteslbHoe nepemMeLlmBaHue.

Mpu ncnonb3oBaHUN OAHOCTYNEHYATOro pasbasneHns npoba 13 CMeCUTE/ILHOIO TYHHe A Hanpas/seT-
€A B cucTeMy npob6ooTt6opa vactuy, (cm. 17.3, pucyHok 20). MponyckHasa cnocobHocTb PDP unn CFV gomkHa
ObITb [OCTATOYHON ANS NoAAepPXaHUs TemnepaTypbl pa3baBieHHbIX 0TPa6oTaBLLUMX Fa30B HEMOCPEACTBEHHO
nepeg ounbTPOM yacTuy, B npegenax ot 315 K (42 °C) po 325 K (52 °C).

Mpv ncnonb3oBaHUK ABYXCTyNeHYaToro pasbasneHns npoba N3 CMecuTeIbHOro TyYHHe s HanpasiseTcs
BO BTOPOI CMeCUTeNbHbIV TyHHe b, rae pa3baBnseTcs CHOBa, Noc/e Yero HanpasnseTcs B uabTPbl Npo6o-
oT6opa (cM. 17.3, pucyHok 21).

MponyckHas cnocobHocTb PDP unn CFV gomkHa 6biTb 4OCTATOUHON A8 NOAAEPXaHUS TemnepaTtypbl
pasbas/fieHHbIX 0TpaboTaBLUMX ra3oB B 30He NPO600TOOPa CMECUTENbLHOrO TyHHeNns 464 K (191 "C). Btopas
CTyneHb pasbaBneHus fo/mkHa obecneuynBaTtb nodadvy pa3basBnsiowWwero Bo3gyxa, AOCTaTOUYHY0 ANA noagep-
XaHusa TemnepaTypbl BTOPUYHO pa3basiieHHbIX 0TpaboTaBLUNX ra30B HEMOCPeACTBEHHO nepes uibTpom ya-
ctuy B npegenax ot 315 K go 325 K (0142 °C go 52 °C).

DAF - punbTp paszbasnstouero sosgyxa

Pasbasnswowuii BO3gyx pekomeHayeTcs (huibTpoBaTb M OuMLLATL, NMPOMYyCKas ero Yepes ApeBecCHbIi
yronb, ANna NpefoTBpalleHns OTNOoXeHWl yrneBofopoAoB. TemnepaTtypa pa3taBnsioLiero Bo3gyxa Ao/mkHa
6bITb Bbiwe 288 K (15 °C). kpome Toro, pa3baBnstowmnii BO3AyX MOXET ObiTb ocylleH. o Tpe6oBaHuio U3-
roToBUTENS ABUraTens MoxeT ObiTb opraHm3oBaH Npo6ooT6op pas3basBnsAoLWero Bo3gyxa B COOTBETCTBUN C
06LLENPUHATON MHXEHEPHON NPaKTUKON C Lenbio onpeseneHns (hOHOBOIO YPOBHS 3arps3HEHNs ero Yactuua-
Mu (cM. 12.4).

PSP - npo6ooT60opHKK YacTuy,

Mpo600TOOPHUK NPeACTABASET COGOIN BXOAHYH YacTb PTT; Npy 3TOM OH:
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- [OJ/IXeH 6bITb obpalleH OTKPbITbIM KOHLLIOM K NOTOKY, AO/DKEH 6bITb OPUEHTUPOBAH MO OCY CMECUTE b-
Horo TyHHenst DT cuctemsl (cM. 17.2) n JO/MKEH HAXOAUTLCA B TOUKe, rae pasbasnsiowuii Bo3gyx u otpabo-
TaBLUME rasbl XOpPOoLOo nepemellaHsbl, T. €. Ha pacCTosAHUW, paBHOM NpuMepHo 10 gnameTpam TyHHeNs OT TOUKM
nogayn oTpaboTaBLUMX Fa30B B CMECUTESIbHbIN TYHHe b MO X0oA4y NOTOKa,;

- [O/MKEeH UMeTb BHYTPEHHWI AnameTp He MeHee 12 mm;

- MOXeT HarpeBaTbCsl A0 Temnepartypbl (CTEHOK) He 6onee 325 K (52 BC) nyTem npsamoro Harpesa um
nyTem npefBapuTenibHOro Harpesa pasbasnsiowWwero Bo3ayxa npu ycnosuu, YTo Temneparypa pasbasnsioLe-
ro Bosgyxa He npesbiwaet 325 K (52 °C), nepeg BBOAOM 0TpaboTaBLUMX Fa30B B CMECUTE/bHbIN TYHHE b;

- MOXeT 6bITb N30/IMPOBaH.

17.3 Cuctema npob6oor6opa yacTtul,

CMm. pucyHku 20 n 21.

CucTtema oT6opa npob Ha yacTuLbl UCMONb3yeTcs AN cbopa yacTul Ha cneunanbHoM cunstpe. Mpu
MCMNO/Ib30BaHNM MeToAa YacTMYHOMOTOYHOro pas3baBfieHUsi ¢ MOMHbIM NPO6G00TOO0POM. NoApasymMeBaloLLero
nponyckaHve yepes hunbTpbl BCero ob6bema npobbl pa3bas/ieHHbIX 0TpaboTaBLNX ra3oB, cUCTEMbl pa3bas-
nexns (cm. 17.2.1, pucyHkn 13 n 17) u npo6ootbopa 06bI4HO 06pasyoT eanHoe uenoe. Mpu ncnonb3oBaHUn
MeToAa YacTUYHOMOTOYHOIO WY NMOSTHONOTOYHOrO pastas/ieHns ¢ PPakLMOHHBIM NPO600T60POM. NoApasyme-
BaloLLEero nponyckaHve yepes uabTpbl TONBKO YacTu obbema nNpobbl pa3bas/ieHHbIX 0TpaboTaBLUMX ras30B,
cucTembl pasbasneHus (cm. 17.2.1, pucyHkn 10—12.14—16 n 18. a Takxke 17.2.2, pucyHok 19) n npob6oot6opa
06bIYHO BbLINOJHAKTCSA B BUAE OTAE/bHbIX Y3M10B. B HacToslem cTaHAapTe cucTema [ABYXCTYNeH4YaToro pas-
6aBneHns (pucyHok 21). BXxoasALwas B MOSIHOMOTOYHYIO CUCTEMY pa3baBieHunsl, paccMaTprBaeTCs Kak BapuaHT
06bIYHOI cMCTEMbI NPO600TOOPA YacTuUL, NokasaHHOW Ha pucyHke 20. CucteMa ABYXCTyneH4yaToro pas6as-
NeHus BK/IlOYAET B ce6s BCe OCHOBHbIE KOMMOHEHTbI CUCTEMbl MPO600TOOPA YacTull, Takme Kak aepxaTtenu
hnnbTPOB M Hacoc Npo6ooTHopa. a Takke HeKOTOpble AOMOJ/IHUTE NbHbIE 3/IEMEHTbI, HanpuMep yCTPONCTBO
nofaun pasbasnawoLEro BO3AyXa U BTOPO CMeCUTENbHbIV TYHHE b,

PekomeHayeTcs, 4To6bl Hacoc Npo6ooT6opa He BbIKKYaNCA B TEYEHUE BCETO LMKIA UCMbITAHWIA, YTO-
6bl HEe co3gaBaTb MOMEX A1 3aMKHYTbIX KOHTYPOB perynupoBaHus. B cnyyae npvMeHeHus metoga OfHOro
dmnbTpa foMKHA Mcnonb3oBaTbCs cMcTeMa baiinaca Ans nponyckaHusa npo6 Yepes unbTpsl Npo6ooTbHopa,
Korga 3To Heo6xoAuMo. BnusiHue nepeknyeHuii Ha paboTy 3aMKHYTbIX KOHTYPOB PerysiupoBaHusl OO/HKHO
6bITb CBEAEHO K MUHUMYMY.

*
a - U3 cMecuTenbHoro TyHHens OT (cm pucyHkn 10—16. 18 n 19)
PucyHok 20 - Cuctema npob6ooTbopa yacTuy,

OT60p Npo6bI pasbas/ieHHbIX 0TPaboTaBLUMX [a30B U3 CMECUTENIbHOTo TYHHeNss DT nosHoMAW HenonHo-
NOTOYHOI cUCTEMbI pas3baBiieHns NPOU3BOAMTCS C NMOMOLLLI Hacoca Npo6ooT6opa P yepes Npo6o0T6OPHMK
yacTtuy, PSP 1 nepegatoyHyto Tpybky yactuy, PTT. MNpoba npoxoauT yepes gepxatens unbtpa (punbTpos)
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FH. B KOTOpOM HaxoAAaTcsa hunbTpbl YacTuy,. Pacxod npobbl perynnpyeTcs ¢ nomolsio perynsatopa FC3. Mpu
Hannunm aNeKTPoHHOI komneHcauum pacxoga EFC (cM. pucyHok 19) pacxof pa3baBneHHbIx 0TpaboTaBLumx
ra3oB MCMOMb3yeTCA B kayecTse curHana ynpasnenns FC3.

a - U3 cMecuTenbHo TyHHenst DT (cM. pucyHok 19); b - haky/bTaTUBHO, C - BbiNycK; d - pa3GaBnsiownii Bo3ayx
PucyHok 21 - Cuctema BTOPUYHOro pas36aBneHns 1 npo6ooT6opa yacTuy, (ToNbKO NOSIHONOTOUHAS)

Mpo6a pa3baBneHHbIXx 0TpaboTaBLIMX ra3oB NOCTynaeT U3 CMecuTesIbHoro TyHHensa DT nonHONOTO4YHO
cucTembl pasbaBneHns yepes NpobooTO60opHMK YacTuy PSP n nepegatouHyto Tpybky yactuy PTT BO BTOpOIi
cMecuTenNbHbI TyHHenb SDT, rae npoucxoaut ee BTOpuMYHOoe pa3basneHue. [lanee npoba npoxoauT yepes
depxaTtenb unbTpa (unbTpos) FH. B KOTOPOM HaxoaAaTcs chunbTpbl HacTul. Pacxos pasbasnsiowwero Bos-
Ayxa 00blYHO MOCTOSIHEH, @ pacxof Npo6bl perynmpyeTcs ¢ nomolbio perynstopa FC3. MNpu Hanmumum anek-
TPOHHOI KoMneHcaumn pacxoaa EFC (cm. pucyHok 19) nonHblii pacxof, pas6aBneHHblx 0TpaboTaBLUNX ra3oB
1crnosnb3yeTca B KayecTse curHana ynpasneHus FC3.

KoMnoHeHTbl, n306paxeHHble Ha pucyHkax 20 n 21

PSP - npo600T60pPHUK YacTuL,

Mpo600TO6OPHMK YacTul, (Ha pUCYHKax He MokasaH), ABASETCS HanpasAoLen YyacTblo nepeAaTovHoON
Tpy6ku yactuy PTT.

Mpo600T6OPHUK:

- [O/KeH 6biTb 06paLleH OTKPbITbIM KOHLLOM K MOTOKY M YCTaHOB/EH B TOUKe, rAe pa3baBnsioLimii BO3-
AyXx n oTpaboTaBLuMe ra3bl XOpPOLLO nepemMeluaHbl (M. 17.2), Ha pacCTOsiHUM OT BXOA4A B CMECUTENbHbIV TYH-
Hesb. paBHOM NpuMepHo 10 AgnameTpam TyHHens;

- JO/DKEeH UMeTb BHYTPEHHWI AnameTp He MeHee 12 mwm;

- MOXeT HarpeBaTbCs 40 TemnepaTtypbl (CTeHOK) He 6onee 325 K (52 °C) nyTem npsAMOro Harpesa
Unu nyTem npeasapuTesibHOro Harpesa pasbasnsalolero Bosgyxa npu ycrosuu, 4To Temnepartypa pas-
6aBnswLWero Bo3ayxa He npesbiwaeT 325 K (52 °C) nepes BBoAOM 0TpaboTaBLUNX ra30B B CMECUTE/bHbIN
TYHHEnb;

- MOXeT 6bITb U30MPOBaH.

PTT - nepepgatoyHas Tpybka yacTtuy,

[nvHa nepegaToyHo TPYyOKM YacTul, A0/MKHA ObITb KAk MOXHO MeHbLLUEe U. B /I060M ciyyae, He A0/MKHa
npesbiwatb 1020 MM. [JaHHbI pa3amep O3Ha4YaeT:

- ANA 4aCTMYHONOTOYHOW cucTeMbl PpaKkLMOHHOro NPo600TH0Pa M NOMHOMOTOYHON CUCTEMbI OJHOCTY-
neHyaToro pas6asfieHns - paccTosiHWe OT KOoHLa NpobooT6opHMKa 4,0 AepxaTens unbTpa;

- [ANA 4acTMYHOMOTOYHOW CUCTEMbI MOMHOTO NPo600T6opa - PaCcCTOSIHWE OT CMECUTENIbHOro TyHHenNs
[0 gepxatens unbtpa;

- ANS YaCTMYHOMOTOYHON CMCTEMbI ABYXCTYNEHYaToro pasbasneHus - paccTosiHie OT KOHUa npo6ooT-
6OpHVKa 4,0 CMECUTE/TbHOrO TYHHENS BTOPOW CTyMNeHu.

MepepaToyHas Tpyoka:

- MOXeT HarpeBaTtbCs A0 Temnepatypbl (cTeHok) He 6onee 325 K (52 °C) nytem npsiMOro Harpeea uam
nyTem npefAsapuTesibHOro Harpesa pa3basnsioLLLero Bo3gyxa npu ycnosuy, 4To Temneparypa pasbasnsioLe-
ro Bosgyxa He npesbiwaet 325 K (52 °C) nepeg BBOZOM 0TpaboTaBLUMX ra30B B CMECUTENbHbIN TyHHENb;

- MOXeT ObITb U30/IMPOBaHa.

SDT - cMecUTesIbHbli TYHHENb BTOPOI CTyNneHun (TO/IbKO PUCYHOK 21)

[nameTp cMecuTenbHOro TyHHeNs BTOPOW CTyNeHW He AO/MKEH NpeBbiwaTb 75 MM. a ero gnnHa Ao/mkHa
6bITb 4OCTATOYHOW A5 TOro, 4To6bI BpeMsl npebbiBaHKs NPo6bl MOc/e BTOPOro pasbasnieHns 6bi10 He MeHee
0.25 c. flepxatenb unbTpa NepBOi CTYNEHW JO/KEH OblTb PACMO/IOKEH HAa paccTosiHMK He 6onee 300 MM
oT BbIxoga u3 SDT.
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CMecuTeNbHbI TyHHe b BTOPOW CTyneHu:

- MOXeT HarpeBaTbCs 0 TeMmnepatypbl (CTeHOK) He 6onee 325 K (52 GC) nyTem npsAMOro Harpesa unu
nyTem npeABapuTesibHOrO Harpeea pasbaBnaioLLero Bo3gyxa npu ycnoeum, YTo Temnepartypa pasbasnsioLe-
ro Bosgyxa He npesbiwaeT 325 K (52 °C) nepeg BBOLOM 0TpPa6boTaBLUNX ra30B B CMECUTE/bHbIN TYHHEND;

- MOXeT ObITb N30/IMPOBaH.

FH - pepxatenb punbtpa (punbTpos)

[lonxeH yaosneTBopaTb TpeboBaHnam 7.6.2.3. [lepxartenb hunbTtpa (hunbTpos):

- MOXeT HarpeBaTbCs A0 TeMmnepatypbl (cTeHoK) He 6onee 325 K (52 BC) nyTem npsiMOro Harpesa wau
nyTem npeABapuTesibHOrO Harpeea pastaBaioLLLero Bo3dyxa npu ycnosum, YTo Temnepatypa pasbasnsioLe-
ro Bosgyxa He npesbiwaet 325 K (52 °C) nepeg BBOLOM 0TpPa6oTaBLUNX Fa30B B CMECUTE/bHbIN TYHHEND;

- MOXeT 6bITb N30MPOBaH.

OCHOBHblE 1 3anacHble (ecv TakoBble MelTCs) (UAbTPbI MOTYT MOMELLATLCA Kak B pasfes/ibHbIX Kop-
nycax. Tak 1 B obLiem kopnyce.

P - Hacoc npo6ooT6opa

PaccTosHne mexgay Hacocom npo6ooT6opa YacTul, U CMeCUTe bHbIM TyHHeNeM [O/KHO 6biTb AOCTa-
TOYHBIM 4N1A NoAAepXaHWs NOCTOAHHOM TemnepaTypbl ra3oB Ha BXoge [c TouyHocTbio A0 + 3 K (go + 3 °C)].
ecnin KoppekTtop pacxoga FC3 He ucnonbsyeTcs.

DP - Hacoc pa36aBnstouwero sosgyxa (To/IbKO pUCyHOK 21)

Hacoc pasb6aBnsitollero Bosgyxa A0/MKEH GbITb PACrosIOXeH TakMM 06pasoM, YTo6bl pasbaBnswowuii
BO34yX BTOPOIi CTyneHn nocTynasn npu temnepatype (298 + 5) K [(25 + 5) °C].

FC3 - perynatop pacxoga

Perynatop pacxoga A0/KeH MCNo/b30BaThCA A1 KOMMNEHcauMn U3MeHeHWn pacxoga npobbl YacTuu,
BbI3BaHHbIX KOslebaHnsAMY TemnepaTypbl 1 NPOTUBOAABNEHUA B TpakTe Npo6ooT60opa. ecnv HeT Apyrux cnoco-
60B TakoWi KomneHcauun. Perynstop pacxofa TpebyeTca npyu HaMuum 3/1eKTPOHHOTO KOMMeHcaTopa pacxoaa
EFC (cMm. pucyHok 19).

FM3 - ycTpolicTBO AN U3MepeHns pacxoja

PaccTosHne mexgy Hacocom npo6ooT6opa YacTul, 1 ra3oBbiM CUETUMKOM MM PacxofoMepoM Npoobbl
[OMKHO BbITb AOCTATOUYHBLIM 719 NOAAEPXKAHUS NOCTOSHHON TeMnepaTypbl ra3oB Ha BXOAE C TOYHOCTbIO A0 *
3 K ( 3°C). ecnu koppekTop pacxofa FC3 He ncnonbayeTcs.

FM4 - pacxopomep (TONbKO pUCYHOK 21)

[a30BbI CYETUMK MU pacxofomep pa3baBALWEro Bo3ayXa A0/HKEH ObITb pPacnosioXeH Takum obpa-
30M, 4TO6bI TeMnepaTypa rasa Ha Bxoge noafepxmBanacb NOCTOAHHON C TOYHOCTLIO 40

+3K (x3°C).

BV - wapoBoii knanaH (hakynbTaTUBHO)

BHyTpeHHWIA AvameTp LIapoBOro knanaHa Jo/HKeH ObiTb HE MeHblle BHYTPEHHero gvameTtpa nepega-
TOYHOW TPy6KM yacTuy PTT, a BpemMs ero nepekoyeHns He f0/MKHO npesbiwath 0.5 c.

MpumeuaHue —Ecnu TemnepaTtypa OKpyxaloLero Bozgyxa B paioHe PSP. PTT. SDT u FH Huxe 293 K (20
'C), AOSIKHBI 6bITb MPUHATLI MEPbI 4715 NPEAOTBPALLEHIUS MOTEPU YACTHUL, HA XOIOAHbIX CTEHKAX YKa3aHHbIX KOMMOHEHTOB.
MoaTomy pekomeHayeTcs 06ecneunTs Harpes n (Mn) N30MSLNI0 ATUX KOMMNOHEHTOB A5 NOAAEPXAHUA UX TEMNEpaTypbl
B Npefeniax, yKa3aHHblX B COOTBETCTBYIOL{MX TEXHUYECKNX OMUCAHUAX.

|-|pl/l 60/1bLLON Harpyske gpuratensa ykasaHHble KOMMOHEHTbl MOTYT oxXnaxaatbCA 6e30nacHbIM CNoco-
6oMm. Hanpuvep C NOMOLWb BEHTUNATOPA, NPU YC/0BUKX, YTO TeMnepatypa 0xna>|<,u,a+0u.|,el7| cpeabl He MeHee
288 K (15 X).
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NMpumeyvyaHune - EguHMLBI (DU3UYECKNX BENIMUUH B hOPMYyNax, NPUBEAEHHbIX B MPUNOXEHUN A, He Npeo6paso-

MpunoxexHue A
(o6sa3aTenbHoe)

PacueT MaccoBOro pacxoja oTpa6oTaBLIMX ra3oB W (MAU) HAAAYBOUYHOTO BO3AyXa

BaHbl B eANHULbI cuctembl CU.

A.1 O6ume nonoxeHus

(I)OpMyI'IbI, npueefeHHble B NPUIOXeHUN A. npegHasHa4yeHbl 4NA CTEXMOMEeTPUYEeCKNX pacyeToB 1 pacyeTa Macco-
BOro pacxoga OTpaﬁOTaBLLII/IX rasos no cocrtasy OTpaﬁOTaBLLII/IX rasos 1 TonsuvBea.

Bce 3HaueHns 06beMOB OTHOCATCA K CTaHAAPTHbIM ycnosusm, T.e. 0 "C. 101,32 kMa.

B npunoxeHnn A UCnonb3ylTcs Te e 0603Ha4YeHus, YTO 1 B OCHOBHOW YacTu cTaHAapTa.
Ana C02,02. H2 n N2 3HayeHusa KOHUEeHTpauun NprBoAATCSA B MpoLeHTax oT 06bema, 415 OCTallbHbIX BE/IMYUH
- B ppm. O603HaYeHNa 1 COKpaLLEHNS, UCMONb30BaHHbIE B NPUIOXKEHUN A (TOMUMO NPUBELEHHbIX B pasjene. 4). nepe-

ynucneHbl B Tabnuue A.1.

Ta6nuya Al - O603Ha4YeHUs 1 COKpalleHNs

O60o3HaueHne HaunmeHoBaHne napameTpa
% O6BbeMHbI pacxof,
ovew O6beMHbI pacxos 0TpaboTaBLINX ra30B

O6beMHBI pacxof, BNaXHOro BO3Ayxa Ha Brycke

il O6beMHbI pacxog Cyxunx oTpaboTaBLIMX ra3os
~ad O6BbeMHbIi pacxof Cyxoro Bo3gyxa Ha Brycke
Yrsa* MaccoBblli pacxof AaHHOro rasa B cocTaBe 0TpaboTaBLUNX ra3oB
"ox CopepxaHue KNCNopoja B CYXOM BO3JyXxe Ha Brycke

CofiepXXaHne NHEPTHbIX ra30B B CYXOM BO3JyXe Ha Bnycke

A.2 CTexnomMmeTpuyeckne pacyeTtbl ropeHuUsa ToNnBea, cBolicTBa TON/MB

A.2.1 NcxofHble faHHble A1 CTEXMOMETPUYECKNX pacyeToB

B chopMmynax HacToslLLero NpuaoXeHUs B KauyecTBE UCXOAHbIX AaHHbIX MCMO/b30BaHbl Crneaylolime BeUYMHbI:
aToMHasi Macca, MofsipHas Macca U MOMSipHblA 06beM. KOHKPETHbIE YMCMOBbIE 3HAYEHUSI ATUX AAHHbIX UIYpUPYIOT,
Kak npaBsuio, TOMIbKO B OKOHYATE/bHbIX BbIPaXeHNUsX. ITO CAENAHO C Lefbio 06neryeHns soisoga opmysn. K Tomy xe ¢
MOMOLLbI0 06LUX (DOPMY/ MPOLLE YYecTb BO3MOXHbIE PasfiMumMs 3TUX YUCOBbIX 3HAYEHWIA, MPUBOANMBIX Pa3/IMYHbIMU
UCTOYHMKAMW. MPUHSATbIE BENNUYUHBI UCXOAHBLIX A@HHbLIX NPUBEAEHbI B Tabnuue A.2.

Ta6nuya A.2 - ATOMHble Maccbl, MO/ISIPHbIE MacCbl U MOJISAPHbIE 06 bEMbI

ATOMHas
ATOMHas
ATOoMHasA
ATOMHas
ATOMHas

HavmeHoBaHue napameTpa
Macca Bojopoaa
mMacca yrnepoja
macca cepbl
macca asoTta
macca kKucnopoga

MonapHas macca Bofabl

MonsipHas macca ABYyOK/CK yriepoja
MonspHasa macca okucu yrnepoga
MonspHas macca kucnopoga
MonsipHas macca asoTta

MonspHasa macca okcuja asoTa
MonsipHas macca guokcuja asota
MonsipHas macca anokcuga cepbl
MonspHbIi 06beM BOAbI

MonspHbIi 06BbeM Anokcuaa yrnepoga
MonspHblii 06beM okcuga yrnepoga

MonsipHblii 06beM kucnopoga
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O603HaueHVe

AH
ArC
As
An
ArO
YHo
Yco,
l_ITM
Yo
4 n.
4 no
4 no,
4sn
YnH.O
VmCO,

_ SnfL

3HayeHve
1.007 94
12.011
32.065
14.006 7
15.999 4
18.015 34
44.01
28.011
31.998.8
28.011
30.008
46.01
64.066
22.401
22.262
22.408
22.392

En v3bl.
MP/4

Ml/4
mJ/u
m3®
KH/4
r/y
% macc
% macc

Ea. vam.
rlatom

r/aTom
r/atom
r/atom
rlatom
r/monb
r/monb
r/monb
r/monb
r/monb
r/monb
r/Mmonb
r/monb
nimonb
n/monb
n/monsb
nimonsb
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OkKoHuyaHue Tabnuybl A2

HavmeHoBaH1e napameTpa O6o3HaueHne 3HaueHve £4. vom.
MonspHblii 06bem asota yTN. 22.390 nimonb
MonspHblii 06beM okcupa asoTta AMNO 22.391 n/monb
MonspHblii 06bem guokcuaa asoTa VIMNO, 21.809 nimons
MonspHbIi 06BEM AnOKCKHAa cepbl VmSl 21.891 nimonb

Bce npuBofMMble HUXE BOJIIOMETPUYECKME pacyeTbl OCHOBaHbl Ha ciefyloleM AOMyLLeHWn: BCe rasbl, y4yacTBy-
lowmne B npoueccax BMycka, CropaHua W BbIx/oNa, ABASAITCA UAeanbHbIMU, N NX CKUMaAEMOCTbIO MOXHO npeHebpeysb.
CnepoBaTefibHO, B COOTBETCTBUM C rMNoTe30i ABOragpo. MOJSPHbIA 06beM KaXAoro n3 HUX cocTaBnsieT 22.414 n/monb
(cm. Tabnuuy A.3).

NMpumeyaHune - MonsipHblii 06beM rasa 3aBUCMT OT B3aUMOAENCTBUSI €ro MOJIEKY/T NPW CTONKHOBEHUSAX. B
cnyyae nfeanbHOro rasa 3T CTONIKHOBEHUS MONEKY/T HOCAT YNCTO pusmnyeckunii xapaktep, Toraa kak A4ns peasbHoro rasa
B MOMEHT CTO/IKHOBEHUS HA HUX OECTBYIOT, KpOMe Toro, cunbl BaH-gep-Baanbca. STOT pakTop okasbiBaeT BAUSIHUE HA
MOISIPHBIA 06beM rasa. B rasoBbix CMeCsix UMEIT MeCcTO Takke CTOIKHOBEHWUS MexXAy MOeKy/iaMu rasos, YW CBOCTBA
61MXKe K naeansHOMy rasy, W Takux rasoB, CBOMCTBA KOTOPbIX 6/UXE K peasibHOMY rasy. JTW CTO/IKHOBEHUSI B GOnblUeii
CTeneHu onpeaensalTcs CBOWCTBAMMU peasnbHOro rasa. CpeAn KOMNOHEHTOB O0TpaboTaBLVX ra3oB ABuratens npeobnaga-
€T a3oT, ABNALWMIACA NPaKTUYECKN NeanbHbIM rasoM, NO3TOMY OTHOCUTESIbHOE YMCNIO CTONIKHOBEHUI MeX Ay KOMMNOHEH-
TaMu peanbHbIX ra3oB NpeHeGpexnmMo maso.

Ta6nunuya A.3- MonsipHble 06bEMbI, UCMNO/b3yeMble B HACTOSILLEM CTaHAapTe

HanmveHoBaHve napameTpa O603HaueHne 3HaueHve Ep. Ham.
MonspHblii 06bem BOAbI VrT+Ll 22.414 nimone
MonsipHbIii 06BEM Anokcuaa yrnepoga OO 22.414 nimonb
MonspHbili 06bem okcuga yrnepoga V<rQD 22.414 n/monb
MonsipHbIi 06BEM Kcnopoga Lno, 22.414 n/monb
MonsipHblii 06BbeM azoTa 22.414 nimone
MonspHbIli 06bem okcuga asoTta AmNO 22.414 nimons
MonspHbIi 06BbeM Anokcnaa asota AMNO 22.414 n/imonb
MonspHblii 06bem guokcupa cepbl VA 0O 22.414 n/monb

[na ctexmomeTpuyeckmx pacyeToB paboyero npouecca NpUHAT crefyoLnii cocTaB Bo3ayXa Ha Bnycke:
a) KOHLEHTpaunsi MHEPTHbIX ra3oB
winert = 76.8 % macc. 79.0 % 06.

MpumeyaHune - Buncno mHepTHbIX raszos BkatoyeH C02 B konuyecTtse 0,061 % macc, 0.04 % 06.

b) KOHLEHTpauus kucnopoga
wox = 23.2 % macc. 21.0 % 06.

A.2.2 O6bwme dopmynbl

A.2.2.1 ®opMy/ibl, OTHOCALLNECHA K KOMIMOHEHTaM
PacuyeT MaccoBOi KOHLEHTPaLMN KOMNOHEHTa ¢ ~ ,. MI/M3 M0 ero 06beMHOI KOHLEHTpaLuum ppm:

cmgas = Cygas ' Prios (A1)
roe p - MJOTHOCTb KOMMOHEHTa, r/mM3.
MNoTHOCTL rasa pgae, kr/M3, MOXeT ObITb paccuMTaHa No MCXOAHON MonekynspHoii macce Mrgas .r/Monb, 1 MoNnsip-
HOMY 06bemy Virtas. n/Monb:

~i (A2)
A.2.2.2 PopMmy/ibl, OTHOCALWMECH K TOMINBY
Xumunueckas opmyna Tonamsa MoOXeT 6biTb NpejcTasieHa B cnegywouiem suge: Cub”b6.20,.. KoathduuneHTbl
n. [l y. u . onpegensiolme cocTaB TONAMBA, HAXOAATCS Kak MosisipHble koHueHTpauun H. C. S. N u O oTHocuTenbHo C
(xumunueckan hopmyna tonnusa CHAS”O,.. oTHOCALWAACA KOAHOMY aTOMy yriepofa Ha Monekyny). OTHOLIeHne K 0fjHO-
My aTOMy yr/iepojia Ha MOJEKy/ly UCMOJb3yeTCs NoTOMY, Y4TO peasibHOe YMC/I0 aTOMOB YI/1epoja, NPUXoAALLeeca Ha OfHY
CpejHIo MONekyny TONAuWBa, ANsi peasibHbIX TONINB HEM3BECTHO. K 6e3yTepoHbIM Buaam TONMBa 3TO COOTHOLIEHNE
HenpumeHumo. Koadhduunentsl WALT. WGAU n WEPS, onpegensiouie coctas TONAuBa, NPeACTaBsioT Co-
60/ maccoByto koHLeHTpauuto H. C. S. N1 O B Tonnuse, BblpaxeHHyto B npoleHTax. COOTHOLEeHUA Mexay AByMS BUAAMU
npefcTaBieHns AaHHbIX BbipaxatoTcs chopmynamu (npw /1=1):
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WALF
a= =U9164 (A.3)
wecr WBET
Ac
WBET
(A.4)
WBET
AC
WGAM
F=-Ac =0.37464 WAM: (A.5)
wB £ f KVFIE f
Ac
WDEL
S= =0.85752+"SEL; (A.6)
WFIE T WHIE
Ac
WEPS
A2 - =0.75072 (A7)
WBET W\ffiar
Ac
a*Ah'l
WALE = (A.8)
4]
*A
wBET l/ cwo. (A.9)
4/ '
rAs
WGAU P (A 10)
Hr
deAV'lo0
"DEL (A11)
r b ’
g-Ap-10Q
WEPS (A.12)
Mrl
roe Mrf—wmonekynsapHas macca ycpegHeHHO Monekynsl Tonnnsa CAHASANjON
Mrl=« AH +0 Ac -y As ~*'Aw +«Ao0- (A.13)

A.2.2.3 dopmynbl, OTHOCALWMECA K flaB/IEHNIO HACbILWEHHOTo napa
PacueT faBneHus HacbiWweHHOro napa pa. kfa. 8 yHkyun ot Temnepatypsl f, *C. no npasunam degepanbHoro
Pernctpa

Pb-exp(-12150799 In(/)-8499.22 2 -7423.1865 I 1* 96.1635147 t
40,024917646 mt-13160119 10-5f2-11460454 10"® f342.1701289 10~11 f4 - (A.14)

-3.610258 10"15 t543.8504519 1O '18-1.4317.10"21 7).

AHanornyHblii pesynbTaT gaeT ynpoweHHas opmyna

pa - (4.856884 + 0.2660089 0.01688919 \2-7,477123-10-5 f3 4
i 0o ¢
48,10525 X10-6 f4-3,11522110 '8 r) ————————————— .

72



FOCT ISO 8178-1-2013

A.2.2.4 ®dopmyna, OTHOCALLAACH K KOHLEHTPALUKN Caxu
PacueT KoHUeHTpauun caxun CC* mMr/mM3. BO BNaXHbIX 0TpaboTaBLUNX rasax No N3BeCTHOMY NokasaTesio fbIMHOCTN
SNno wkane Bowa ¢ nomouiblo kKoppensiuun MIRA

Ccw - (0.00976983 SN f0,0234416 SN2 - 0,00728358 SN3. (A.16)

*0,00164618 S/V4 -0.0000895464 SNb) 1000.

A.2.3 YpaBHeHuNs peakuuin n oopmynbl 4NA CTEXMOMETPUYECKOTO rOpeHns Tonamea

A.2.3.1 O6uwme nonoxeHuns

B A.2.3 onucaHa ctexmoMmeTpusa ropeHunsa tonamea, cogepxawero H. C. S. N n O. Npu 3TOM paccymTbiBAKTCHA COOT-
HOLLEHNA Macc peareHToB, a Takxe CTaHAapTHble 06beMbl ra3006pa3HbIX KOMMNOHEHTOB. [ KaX/A0ro ropioyero afeMeH-
Ta faetcs NopoXAaemMblil UM AOMONHUTENbHBIV 06beM (06bem oTpaboTaBLUMX Fa30B - 06bem Bo3gyxa). CymmupoBaHue
3TWX [ONONTHUTE bHLIX 06 bEMOB AaeT 06U AONONHUTENbHBIR 06beM W

Vcxofa u3 atoro BbiBefeHbl (DOPMy/bl ANA pacyeTa 0CTasibHbIX BE/IMYMH, OTHOCALUMUXCA K OTpaboTaBLIMM rasam
(a »meHHo, KoadhpMUMEeHT nepecyeTa C BIAXHOIO Ha CyXOii ras, cTexnomeTpuyecknii KoaduuneHT n3bbiTka Bo3gyxa 1
KoahpuuneHT, 3aBmcALmMin OT BuAa tonamsalin).

A.2.3.2 CropaHue Bogopoaa

H (Tonnueo) + /a0 2 (Bozgyx) —1/2 H20 (oTpa6oTaslune rasl)

1krH+47/(4 -ArH) [kr 0 2] — YHY3/(2 * An> [kr H201 maccbl

AW <4 An N3021-* MmHio/(2 « AH ) [@3 H20] 06bembl.

[lononHnTenbHbIi 06bem. 0bpasyoLniica npu cropaHnm

(2*UnHp-'A0 M4 « AH)= (2'22.414 - 22.414Y(4 + 1,00794) = 5,5594 [M3 /kr H].

A.2.3.3 CropaHue yrnepoga

C (tonnuBo) + 0 2 (Bo3gyx) — CO02 (oTpaboTaBLuve rasbl)

1kr C+ MHK®AC (kr°2)-* Uco™Ac (kr C02) macchl

(M3° 2)— 4*002'Ac (M3CO02>06BLEMbI.
[lononHnTenbHbI 06beM. 0bpasyLniica Npu cropaHnm
<4nCO} - 4*0,YAc = (22.414 - 22.414*12.011=0 (m3kr C).
A.2.3.4 CropaHue cepbl
S (Tonnueo) + 02 (Bo3ayx) — S02 (oTpaboTaBlume rasbl)

lkrS+Yal/As (" Or)—Hso/As (w S °2) mecchbl.
[lononHuTenbHbI 06beM. 06pasyoLWmniica Npu cropaHum

("mSOz ~ VIT.0,yArS= (22.414 - 22.414*32,065 = 0 [M3Ikr S] 06beMbI.
A.2.3.5 Peakyusa c azoTom

N (Tonnueo) -* N2 (oTpaboTasLuune rasbl)

1kr N — 1 kr N2 maccbl

- VmN.MfN, (M3 N2>06bembl.
[ononHutenbHbIR 06BbEM, 06pa3yoLuiics NpU cropaHum

VmA /MW =2Z414/28.01 =0.8002XM3/kr N).

A.2.3.6 YyeT kucnopoga, cogepxatierocs B Tonavse

Mockonbky cropaHve Apyrux a/1ieMeHTOB TOMN/IMBA C NOMOLLbIO NPUBEAEHHbIX Bbille (DOPMY/T PaccUnTbIBanoCh Mc-
X0Aa 3 notpebnenuns kucnopoga Bo3gyxa, KUcnopog, cogepxaliniics B TONIMBe, ANA CrOPaHUsl He HYXXEeH, MO3TOMY OH
MOXeT cUnTaTbCsA CBOGOAHBLIM U hurypupoBath B kKauecTBe MOJIEKY/IIPHOTO KUcnopoga B oTpaboTaBLUMX rasax:

0 (TonnunBo) — 0 2 (oTpaboTaBLume rasbl)

1kr O — 1«r 0 2macchl

- 4 +» o (m302)o6bembl.

[lononHuTenbHbli 06beM. 06pasyoLniics npu cropaHnm

urio -./m10; = 22.414/31.9988 = 0.70046 (M3/ «kr).

A.2.3.7 CymmapHblil ONONHUTENbHbI 06beM fiw [MIKr TonnvBal

MapameTpbl TonimBa A (pasHuua B o6beme (B M3) Mexay 06beMOM BNaxHbiXx 0TpaboTaBLIMX ra3oB U 06BEMOM
BO34yXa Ha Brycke Ha Kr Tonnuea] u cooTeeTcTBylowan senuunHa fM gna cyxux oTpa6oTaBliMx rasoB B gasibHeiilwem
MCNOMb3yTCA NpU pacyeTax kKoapdumumneHTa nonpasBkn Ha BAAXHOCTb W MIOTHOCTb OTpaboTaBLUUX ra3oB (CM. PUCYHKM
A.2.4 n A.2.5). BenimumHa /M. roXeT ObITb Bbl4MCNIEHA CYMMVUPOBaHNEM AONOMHUTENbHbIX 06bEMOB, 06pa3yoLWKXCSa Npu
CropaHmmn 3/1IeMeHTOB TONNBA, paccunuTbiBaeMbiX No hopMynam, NnpuBeAeHHbIM B NyHkTax A.2.3.2—A.2.3.6

fw a0.055594 wWALF *0.0080021 * CH *0.0070046 WEPS. (A.17)
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Ons pacueTa 06bEMHOr0 pacxoja oTpaboTaBLlmx ra3oB VA oHa MOXET 6bITb UCNO/Ib30BaHA CNeAY LM 06pa3oM:

QEW = QuW + Qnf ' fW m (A.18)
BennunHa  MCMOMb3yeTcs Takke ANA pacyeTa MAOTHOCTU BNAXHbIX 0TPaboTaBILNX ra3oBs 1 koathduumeHTa
nonpaskn Ha BRaxHocTb Knr
A.2.3.8 Pacuet koathcpuumerTa ffd no
KoadhchuumeHT /n MoxXeT 6biTb UCMNONL30BaH NS pacueTa o6bema Cyxux oTpaboTasLImMX ra3os no dopmyne

+ (A-19)

BenuunHa /n Bcerga MeHblUe Hyns, 3TO oTpaxaeT TOT hakT, YTO 06beM Cyxmx oTpaboTaBLUUX ra30B BCeraa MeHblue,
yeM 06bEM BO3Jyxa Ha BrycKe.
Ha ocHoBaHuu (A.19) MOXHO BbIBECTU CNeAyoLLyl0 3aBUCUMOCTb

g = e QeC
Qnf

O61bem Bnarn, 06pasyloLlelica npu cropaHn, KOTopblii cnefgyeT Bbl4eCTb M3 06LWEero n3MeHeHns obbema npu cro-
panuu (" ¢ /w). BbipaxaeTtcs doopmynamu

(A.20)

WALF Qmf VmH,0

1002 Aftl
, WALF ... WHO
Qﬂj"’Q ne W 100 2 A % (A-21)
fid
. WALF'WWHO .
fid = fAW--2G0 Al =W - WALF ®111187 (A.22)
fd = -0,055593-WALF-0.008002 WOEL -0.0070046 WEPS. (A.23)

A.2.3.9 CTtexnomeTpuyeckas notpe6HocTs B Bo3gyxe AlFd
YuuTblBas peakuuu 31eMeHTOB TOM/mBa, onucaHHble B A.2.3.2-A.2.3.6. cTexnomeTpuyeckas noTpebHOCTb B BO3-
ayxe (T. e. macca Bo3flyxa, Heobxogumas 415 cropaHns 1 kr Tonimea) MOXeT ObiTb BbIpaxeHa crieayoumm o6pasom:

! WBET t WALF t WGAU _ WEPS |I. (A24)

I ArC 4 AfU ArS 2'AfO I wox
C nomoubio BbipaxeHns 1/wQXHeobxogmmasn macca Kucnopoga MoxXeT 6biTb Npeobpa3oBaHa B HEO6X04UMYO Mac-
Cy BO3[yxa, TEM CaMbIM YYUTbIBAIOTCA UHEPTHbIE COCTaBNAIOLWME BO3ayXa.
MopacTaBnsAs YACOBbIE 3HAYEHMS, NOJTyYaeMm

* _ .
A/F* f BBT WALF WGAU WEPS I 0gj

A.2
i.12,011 ' 4.03176 ' 32.06 319988J " (A.25)

A.2.4 PacuyeT KoahhuumeHTa nonpaBku Ha BNaxHOCTb fowr

A.2.4.1 CTexnomeTpuyeckoe cropaHume

KoadhpmumeHT nonpaBku Ha BIAXHOCTb UCNOMb3yeTcs 4151 NepecyeTa KOHLeHTpaLuuii, U3MepeHHbIX B CYXOM COCTO-
SAHVUW. HA CTaH4APTHYI0 BNAXHOCTb. KT BbipaXaeT TakKe COOTHOLWEHME Mexay o6beMamu oTpaboTaBLIMX ra3oB B CyXOM
N BNXXHOM COCTOSIHUM

(A.26)

NHAeKe «gas» 03HayaeT OTAe/bHbI KOMMNOHEHT ra3oBoil cmecu (Hanpumep. CO). 3gecb 0 A O cneayeT NoOHWMATb
Kak cogepxaHue B 0TPaGoTaBLUMX ra3ax BOAbl, KOTOpas KOHAEHCUPYETCS B OXNaxAalLieil BaHHe CUCTEMbI Fa30BOr0 aHa-
nn3a 1 TeM caMblM yaanseTcsi U3 oTpaboTaBLUMX ra30B A0 NPOM3BOACTBA 3aMePOB. gV)20 PaccuMThbiBAETCA Kak CyMMmap-
HOE KO/IMYECTBO BOAbI, COAEPXKALLENCs B BO34YXE HA BMYCKE, U BOAbI, 06PA3YIOLLeicsi NPU CropaHun, 13 KOTOPOii BbluMTa-
eTcs ocTanbHas Bofa, KoTopas elye O0CTaeTcs Noc/e oxnaxgatlieii BaHHbI.

Qrued  untHO / 3>\

A.27

PROWCOTR _ 1530 eiio A); (*.27)
_wate @f  nHO

TuHp.o«pnl opu.cropannu - 1QQ 2 o= (((3A)I (A-ZS)
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Qred P (A.29)

flyHjO.nocne Boagyxcocn 1.293 pb
’

rae pr- napunanbHoe faBfieHve BOAbl MOC/e OXnaxAaloLlw e BaHHbl;
P"Pb - MonspHOe cogepxaHve BOAAHOro napa (06beMHas [0Ns BOASHOIO napa nocfie oxnaauTens); NIoTHOCTb
Ccyxoro Bo3gyxa pasHa 1,293 kr/m3.

QEeW= QaW* Qnf'wJ (A.30)
Amed ‘H a 'VmM.O + Qmf'UnHO <Imas, P,
1000 MrHo 100 2-AH 1293 p6
1— (A.31)
Qred 'H- £ .ghaf ,- |/
1000-.VfrffO 1,293 w

Pasgenvs uncnnTenb u 3HameHatenb Ha 1000.fgme(. n nogcTaBnss U3BECTHbIE 3HAYEHUS MONSPHbIX 06 LEMOB, MO-
JIEKYNIAPHBIX U aTOMHbIX Macc, nosy4aem opmyny

12442 Ha+111,187 WALF — 773.4
Qred

Kylr =1- P (A.32)

773.4+12442 Hsa -1000

Qred
MpumeyaHunsn
1B ISO 8178-1:1996 k0oaphMLMEHT NONPaBKN Ha BNAXHOCTb paccunTbiBasiCA C NOMOLLbLIO MPOMEXYTOUYHOTo
KoahpuumneHTa 74, 3aBucALLero ot Buga Tonavsea, no gopmyne A.33.

fm - y Y

7734 - —fw <1000 N*wW | e Pt (A-33)

2 OT KoHuenumn ncnonbaosanus ffh6bi10 pelweHo oTkasarbes, NOCKOMbKY — 3aBUCUT HE TOJIbKO OT BUAA TOM/MBA,
HO 1 OT X, K TOMY Xe pacueT no cpopmynam (A.31) nnn (A.32) gaeT 601ee TOUHble pe3ynbTaTbl.

A.2.4.2 HenosnHoe cropaHue

CopepxaHue Bofbl B 0TpaboTaBLLIMX rasax 1 KoaduyMeHT nonpaskn Ha BNaXHOCTb KT MOryT 6biTb paccuntaHbl
no M3BeCTHOMY cocTaBy 0TpaboTaBLUMX ra3oB caefyoLuum o6pasom.

KoHueHTpauus Boabl (B %) MOXeT 6bITb HANpsAMYyto BbiBefeHa 13 KoHueHTpauuii C02un CO. npuHMMas BO BHUMA-
HUe cooTHolweHue H/C, paBHoe a (npegnonaras 0 = 1), u TOT hakT, 4TO 0AHA MOJIEKY/1a BOAbI COAEPXUT ABa aTOMa BOAO-
poaa. Kpome TOro, Nnpu onpeAeneHun KOHUeHTpaLuum Bogopoja B oTpaboTaBLINX rasax Heo6XxoanMMo BblYeCTb BOAOPOA,
cofepxaliuiics B TonnBe, NOCKO/IbKY OH B 06pa3oBaHuM BOAbI y4acTusa He npuHumMaeT. CnegyeT yyecTb BOAy, cogepxa-
LLLYtOCA BO BMYCKHOM BO3JyXe, U BOAY, OCTatoLLyl0Cs noc/ie oxnaanTens rasos.

cHIOjcropamie.d = 0,5-Wr«(QCOd + ~°,d |- CHd. (A.34)

— Qod _ Qred

QvcwW Qved + "vMjO.aopamie.d +<X+1;0.a QvH.O.nocne oxnagutens

(A.35)

rae KoHueHTpauy H20. H2 n C02 BbipaxeHbl B NpoueHTax, a KoHueHTpauums CO - B ppm.

1
K... =-
A~ avhao-cropmund x S,H,0TA  SU*2a nosncoxnnakt*r+ (A-36)
A.
1
kwr
A+ cHO.Clopr»lne0 + cH.O.ao  ~.O . nocne oxnagutens (A.37)
100
1
1t-a-0.005-fccoa fic o~ _ 001.c * - (A-38)
{ co* 10000~ Ha W pb

roe kM2- copepxaHue Bnarv Bo BMycKHOM BO3ZyXe, KOTOPOE PaccuUMTLIBAETCA MO cregytoleil gpopmyne
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1608 Ha

= 1000+ (1.608 Ha| (A-39)

roe Ha- BnaxHocTb Bo3gyxa Ha Bnycke [r BOAbl Ha Kr Cyxoro Bo3gyxal.
KoHueHTpaumsa Bogopoja onpefenserca U3 yCioBUS paBHOBECWSA BOAbl W rasa no hopmysie, OCHOBaHHON Ha [0-
KymeHTe SAE J 1088

050 % -(E£a2..ccorf)
104 | ~oNn ") (A.40)
4—+ 3-CCOjrf
10 Ccy
nm
0.5 « Cco[% volJ (cco[%vol.)+Cco [% vo/.J)

<4(%vol.]= (A.41)
Cco |% vol |+ 3 -CQQ |% vol.\

70T MeTo4 pacueTta K sBnsetca npegnoutuTenbHbIM 415 6oraTbix cMeceii (C BbICOKMM cogepxaHuem CO), a
Takke A4ns M3MepeHus BbIGPOCOB 6e3 NPSAMOro N3MepeHust pacxofa Bo3ayxa, Nockonbky pacuet K/lno dopmyne (A.32)
npegnonaraeTt cTeXMoOMeTpuyeckoe cropaHune, 1 Npu aToM He06X0ANMMO UMEeTb AaHHble MO graa;j.

A.2.5 PacyeT NAIOTHOCTM CYXUX M BA@XHbiX 0TpaboTaBwmMxX razoB ¢ nomouwbio fiw u fu

MnoTHOCTbL 0TpaboTaBLIMX ra30B paccyuTbiBaeTCA Kak YacTHOe OT [efleHWs MacCbl 0TpaboTaBLIMX ra3oB Ha WX
06beM:

PeW Qmew _ HTaW +§|T( (kr/m3); (A.42)
QeW  Quaw +fw Qi '
_ . "a HAmad _
Qmod 1 +gmf
Pew Amad Ha?/?n?HO ! (A.43)
-+ NN 4mf

1293 1000 M,n0

1000-H» +1000-

PeW = 2 (A.44)
773.4 + 12434 Ha*1000-fM lQTf
Qmad

PacuyeT NNOTHOCTK CyXMx oTpaboTaBLINX ra3oB:

WALF  M'H.Q
9mad + qmt ‘M 100 2 A’ A45
pag - 4med " (krim3); (A-49)
ved Qvad + ffd * Qt
1 M rH O
ymad * Qmf 100 2+7,,) gmad +qmf-{l-w AU! -0.08936)
Ped (A.46)
Amad ,t n
LU "oAr

A.3 PacyeT MaccoBoOro pacxoga oTpa6oTaBLUMX ra3oB No Ux cocTaBy (Yr/1epoAHbIA U KNCNOPOA-
HbIA 6anaHc gnsa Tonnue, cogepxawmnx C. H, S. N n O)

A.3.1 BeegeHune

B HacTosiLleM NpuUIoXeHWN npeAcTaBieHbl METOAbl YINEePOAHOIo U KUCNOPOAHOro 6anaHca, ucnosb3yemble Ans
pacueTa MaccoBoro pacxofa oTpaboTaBslUMX ra3os, YTO NO3BOMSET paccunTbiBaTb BbIGPOCHI 6€3 N3MEpPEeHUs pacxoios
BO3fyxa U oTpaboTaBluX rasoB. PacueTHble (hopMy/bl, NPUBOAUMbIE B MPUIOXEHUN A. OTHOCATCA K KOHLEHTpauusm
BelLecTB B Cyxux 0TpaboTaBLUMX ra3ax, Torga kak B 1ISO 8178-1:1996 661211 NpuBeeHbl COOTHOLWEHMWSA 4151 BNaXHbIX 0Tpa-
60TaBLIMX ra3oB. Takoe N3MEHeHUe BbI3BaHO TEM. YTO pacyeT MaccoBOro pacxofa «CyXuMu MeToAoM faeT 6onee ToUYHble
pe3ynbTaTtbl, 0COGEHHO TaM. r4e UMeeT MecTO BblpaXeHHOe HeMosIHoe cropaHune (Manble 6eH3MHOBbIe ABUraTenn).
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PacueT MaccoBOro pacxoza MOXeT 6biTb MCMONb30BaH A1 CPABHEHUS C pe3ybTaTaMu NPsiMbIX U3MEPEHUit Macco-
BbIX PACXO/0B U KOHTPOS [OCTOBEPHOCTU Pe3ynbTaToOB UCMbITAHWIA.

[,0CTaToOYHO Masioe PacXOXAEHNE MEXAY PACYETHBIMW W IKCMEPUMEHTANIbHO NOYYEHHbIMW 3HAYEHUSAMU pacxoja
CBUAETENbCTBYET O NPaBUILHOCTY onpeaeneHns BennunH C02 unu 0 2 (oTcyTCTBUE yTeuek B cucteme npo6oot6opa), o
npaBWIbHOCTU N3MEPEHUs pacxoa Bo3ayxa (OTCYTCTBME yTeuek B TPYGHbIX COEAUHEHUAX MEXAY ABUraTeENEM 1 annapa-
Typoii n3mMepeHus pacxopa) 1 0 NPaBUILHOCTVN N3MEPEHNS pacxofa Tonausa.

3HauUTeNbHOE PACXOXAEHUE MEeXAy PaCUYeTHbIMU W 3KCMEPUMEHTANIbHO NOMYYEHHbIMU 3HAUYEHUSAMU pacxofa Mo-
XET rOBOPUTL O CeAyoLUX BO3MOXHbIX OLINGKaX:

a) M3aMepeHHbIii pacxog Bo3gyxa MeHbLUE, YEM BbIYMUC/IEHHbI N0 MeTOAy YrnepoAHoro 6anaqca:

- yTeuka B cucteme nNpo6ooTGOP BbINyCKa, UK

- yTeuka B annapaTtype U3MEpEHUsi pacxoja Bosgyxa, um

- cnuwkom 6onbluoil pacxog Tonmea (4TO MasIOBEPOATHO, 3a UCK/TOYEHNEM peXnuMa X0/10CTOro X0Aa).

b) Mi3MepeHHbIi pacxof Bo3ayxa 60/blie, YEM BbIUUCIEHHBIN MO METOAY YINEPOAHOro 6anaHca:

- owwnbka B KaNMGPOBKe aHanMsaTopa Bbinycka, uiu

- owwubka B KaNM6GPOBKe annapaTypbl M3MEPEHUSA pacxoga Bo3gyxa, Unu

- C/IMWIKOM Manblii pacxog Tonimea.

NMpumeyvyaHue - Bce Tpy BO3MOXHOCTU, NEPEYUCTIEHHbIE B b). MEHEE BEPOSITHLI, YEM NEPEYUCIIEHHbIE B a).

Mpu pacyetax BBIGPOCOB METOLOM Yr1€pOAHOr0 UK KUCIOPOAHOro 6anaHca Hannyne yTeykn B cucteme npobooT-
60pa Bbinycka cnabo BAUAET Ha pe3ynbTaT, BBMAY TOr0, YTO B AHHOM C/lyyaB B/IMAHWE C/IULLKOM Masioii KOHLEeHTpaLum
ypaBHOBELUMBAETCS BAUAHWEM C/IMLWIKOM 60/bLINX (PacUYETHbIX) pacxofoB 0TpaboTaBLIMX ra3oB, Tak 4To 06a aTn adhhek-
Ta B3aMMHO KOMMNEHCUPYIOTCS.

Mpu BbluncneHuax no A.3.2 nA.3.3 npegnonaraeTcs, 4UTO U3BECTHbI pacxof TonanBa, ero cCocTas U BE/IMYNHbI KOH-
LeHTpauMm KOMNOHEHTOB OTpaboTaBLLero rasa. To OTHOCUTCS K AU3eNbHbIM Tonaneam, cogepxawmm H. C. S.O n N B
MN3BECTHbIX NPONOpPLUSAX.

A.3.2 PacueT MaccoBoOro pacxoja oTpaboTaBlUMX ra3oB Ha OCHOBE yriepofHoro 6anaHca

A.3.2.1 O6wWue nonoxeHus

B aToM pasfene paccmaTpuBaeTcsi MeTOj yr/iepogHoro 6anaHca B ByX BapuaHTax: pacueT MeTo4oM nocsiefoBsa-
TeNbHbIX NPUGAKEHNA (MHOTOLWaroBbIil) U pacyeT B OA4MH Wwar. PacyeT B oAuH Lwar fo6asneH B HacTosilee usgadue 1SO
8178. TaK Kak nonb30BaTbCA VM Jsierye, Yem MHOroLWaroBbiM MeTo40M.

A.3.2.2 YrnepogHblii 6anaHc: pacyet MeTOLOM NocnefoBaTe bHbIX NPUGAVKEHNI

Ons pacueTta g (cM. cnegytowmii pasgen) Heo6Xo4MMO 3HATb BENUUMHDI 1 K/r KOTOpble camun 3aBUCAT OT
fAnaa u- cnegoBaTenbHO, OT pesynbTata BblYMCIEHNS MoaTomy pacuyeT MeETOAOM NocneAoBaTe bHbIX MPUBAKEHNI
npoucxoAnT B crefyloliem nopsigke. Ha ocHoBe npeABapuTeNbHbIX 3HAYeHUd p A un K, (Hanpumep, 1.34 kr/m3 n 1 cooT-
BETCTBEHHO) PACCUMTLIBAKOTCA 3HAYeHust QiMj: MO HUM PacCyMTLIBAITCA 3HAYeHUs g/nad. a yXke Mo HUM - 3HaueHus
1 KWr Ha 0CHOBaHMM 3TVX NOYTK TOYHBIX 3HAYEHMI P~ U KJT Ha CNeAYIoLWEM Wware UTepauuu no Tem xe opmynam Bbl-
YNCNATCSA JOCTATOYHO TOYHbIE 3HAYEHWUA BCEX HEOOXOAMMbIX BEMMYUH, MO3TOMY B GO/bLUMHCTBE C/yYaeB creayioLnii
- TpeTtwii - war utepaunmn okasblBaeTca U3NULWHUM.

A.3.2.2.1 dopmynbl AnA pacyeTa pacxoga oTpaboTaBLUMX ra3os

[ns pacueTta pacxofa oTpaboTaBLUNX ra3oB MO METOAY YrepoAHoro 6anaHca Ncnosb3yrTcs cnegytowme popmybl.

Pred ~
nic (@CON ~cCO.p)+104 _ €EOH ' 1 5 cHew _cow m 1 (A47)
D emco] 1. P lvmic arc | ko
i Pb
WALF MrHCO 0.08936): (A.48)
100 2-4*
(A.49)

MNogacTaHoeka B hopMyny (A.47) UNC/IEHHbIX 3HAYEHWIE AaeT (hopMyny ANs C/yyast HEeMOHOTO CropaHus
arr nar7 'PoB'832,57

ood . 1 ~1 cHCv + cOw (A.50)
22.414J 122.414 12.011

Ps
7
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Onsa cnyyas NosHOro cropaHus

Pod 'T8663
Amod ~ Qnt ° (A.51)
"cod -C.cox )

O6bepuHsas popmynbl (A.50), (A.48) n (A.49) n gonyckas HekoTopble ynpouweHus [npeHebperas, B 4aCTHOCTHU, He-
cropesBlUeil caxell n npegnonaras, 4To Temnepartypa B oxnaauTene nNoctosHHa u pasHa 4 *C. T.e. 1/(1 - pf/pb = 1.008].
nosiy4aemM ynpoLieHHyo hopmyny Ana pacyeta MacCoBOro pacxoja BriaxHbIX 0TpaboTaBLLMX ra3os

frem - bl VIBET wPod walf 0.08936-1 [l ).+ L (as52)
cHOw '
cOd *
~ * 0.540
(cCOd ~cC0.,a) 0.540 +. 10000

[ns Hanbonee TUNWMYHOrO Cryyas CKUraHUA [U3eNbHOrO0 TONJMBA CO ClefyllMMU XapaktepucTukamu: WBET =
86.2 % (no macce) n pea= 1.329 (koathhuuneHT n3bbiTka BO3ayxa paBeH 2). MOXHO MPUMEHUTb YNpPOLLEeHHY0 hopmMyny

' -+w p-0,08936 —1 +1
srew _ d( cHC p vV 1000; (A.53)
cCd +

" -0,00471
(cCOd-cco,”) 0-004714 10000

A.3.2.2.2 BbiBOZ, hOpMyn
KonuuecTtso yrnepoga (r/4), nonagatouero B gsuratesib C TON/IMBOM, PaBHO
qr WBET (A 54)

KonnyecTtBo yrnepoga (r/4), nonagatoLero B ABuratenb C BCacbiBaeMbIM BO34yXOM, paBHO Q”co.-a (cm- hopmyny
(A.57)]. KonnuecTtso yrnepopga (r/v), yxogsaiiero u3 gsuratens, pasHo

AfE
ATCO, -+ ATCO - +47LC +47TC- (A.55)
Mrco T NHc

MpuBoguMbIe B criefyromx hopmynax KoMyecTBa OTAe NbHbIX KOMMNOHEHTOB ra30BOoii CMecH BblpaXKeHbl B MY

MrCO, ‘10 cco.,d
arco, ~77 'Qmed =
vmco, Pod E) (A.56)
Po

B copmyne (A.56) macca BblGpocoB C 02 paccunTbiBaeTcs No UX 06bEMHOI Aoe NyTEM YMHOXEHNS HA COOTHO-
LeHne naoTHocTeli rasos (C02/cyxue oTpaboTasLlune rasbl). MI0THOCTb rasa NPMBOAUTCA B BUJE OTHOLIEHUS MOJIEKyNsAp-
Horo Beca k l/onekynspHomy o6bemy. KonnyecTtsa Apyrnx KOMNOHEHTOB NOACUUTLIBAIOTCA aHAMN0MMYHO No hopmynam:

M rco, 10 cCO,n

ATCOoN ~~ . . HAmode ial)
VMCO, Pod 1_
Po
F1CO Mrco e odm
VMCO Pod'000 U Pj_ (A.58)
Po
Merc CHOW et (A.59)

VmHC ‘PBIi/1000 K

1 ce»

F1C N A.60
Ped '1000 km Fimed ¢ )

78



FOCT ISO 8178-1-2013

M3 ycnosus yrnepogHoro 6anaHca (Macca BXOASLLEro yrnepoaa paBHa Macce BbIXOASALLErO yrnepoaa) cnegyet

STeli AlC  (ccoi/ -cco.a)i0s cCod cHow cow
S WBET -10 «(A-61)
-4000 VIMHC sowr A c  kwr

w h -1l
b)
MoactaBnas B hopmyny (A.61) BenmunHy gmed, paccunTaHHyo 13 yCNoBUs yrinepogHoro 6anaHca, nonyvyaem

Qmf ' WSET mPed -1°4
<cod - cco,A>1°4  ccod
Km0, Km0 cHCw cCw (A.62)

i Er. kvrr ?WmHC kvtr mArC l
i j
A.3.2.3 YrnepoaHblii 6anaHc: ogHoLWAaroBbIli pacyet
Mpouegypa MHOroOWAaroBOro pacyeta npeAcTaBAseTCca U3/INLWHE CNOXHOW, MO3TOMY €B MOXHO HeCKO/bKO ynpo-
CTUTb. 06bEAUHMB [iBa OMUCAHHbIX Bbllle LWara B OAWH. [N BCeX UCMbITaHHbIX BULOB TOMMBA pasHuUua B pesysbTaTax
MHOrOLLIaroBoro v 0A4HOLLAroBOro pacyeTos He npesbiwana + 0.2 %.

A.3.2.3.1 NMpumeHsiemblie hoOpMy /bl
[ns ogHoOLaroBoro pacyeta MaccoBOro pacxoja BfaxHbIX 0TpaboTaBLUMX ra3oB UCnosib3yeTcs hopmyna

fic

WBET WBET 14

"AWBET 4 wALF 0.08936 -1 Lozt T
T ' ® walf 0.08936-1
fc-fc

fie fe =(cCO, - cCo,.«I-0,54*14-H221-+ 1o (A.64)

MOXHO Takxe 1CNosb30BaTh (hopMyny, KoTopas BbIFISAANUT eLLE NpoLye

Aimew = st -(tOB\QﬁVEv;Z\:B Tﬂ\/l fo © 1i ' IMOIUJI LJ (A8

MpumevaHnne - dopmyna (A.65) npeactasnsieT co60i ynpoLleHHbI BapuaHT gopmynbl A.63. npu aToMm no-
Tepu B TOYHOCTM W3-3a YNPOLLEHNSA OKa3bIBAIOTCA HE3HAUMTE IbHbIMU.

A.3.2.3.2 BbiBOg chopmyn
a) ®opmyna (A.66) cnyxuT gns pacyeta koaduuymerTa AT A A nosTopsa dopmyny (A.50)
A1 «N'BEI Ped 832,57

Atried

( ¢ X ililK ij. ccod 1 . cvew , ccw . 1 (A.66)

1tCCOS Cco-3) 446,1+ 22.414) 1.0 .22.414 12.011,

kwr
Pb

Ecnu noactaBuTb 3HaueHus pb= 1013 mbap npr = 7.5 mbap (npu Temnepartype oxnagutens 4 *C). unu 1/(1 - pr/ps)
= 1.008. a Takxe kw = 0.93 n cCw= 0. hopmyna npuobpeTaeT ele 6051€e NPoCcToii B1f

AT {-WBET aped _Avrr WMWBET 'pPed

cHCw fc (A-67)
18522 17355

Frued ~
(CCO,d ~CcO.a)+ 0.5441 4
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rae fo =(CEEM -Ce0al)-0.5441 +18Ei- +17385 . (A68)
“nir Mr4y,0 X _
Naa o STamed - - o monna ). (A.69)
2™ +=*° ET |V -0.08936-Wn/r -1. (A.70)
bl

b) PacuyeT ni0THOCTM CyXUX 0TpaboTaBLWNUX ra3oB Mo cooTHowweHuto AMMMANALS(A.70)
Heb6onbwoe npeobpasoBaHue opmynbl (A.46)

o 1 N0 fATaa
SAraii + (1 1. ‘w
an ﬂT( «0 2 AH | 1-0.08936 *tvA tf .
T fa 4Tl
1,293 1-293 gnr

¢ BBOAOM (A.70) paet

WBET mPed.p

+0,08936 W —14-1- 0.08936

Pad £ (A.72)
,A172.0,08936 7

N OKOHYaTe/1IbHO

W'BET P odil

Pod * (A.73)

i >/gfir ''cac 4-0,08936 w4, f -1 ]._2 _ + [ft
( i ALF ) 1.293  ft

34echb peap - NpefBapuTENbLHOE 3HAYEHME NIOTHOCTW CYyXMX OTPaGOTaBLUMX ra30B (PEKOMEHO0BAHHOE 3HAYEHWE:
P7j p = 1.34), koTOpoe 34€eCb YTOUHSETCS 0 OKOHYATE/LHOTO 3HA4YeHMs ped. NCMOMb3YEMOTO0 Ha CEAYIOLEM Lare,

c) Wcnonb3oBaHue P B pacueTe MacCcoOBOro pacxofa oTpaboTaBLlnX rasos

M3 cbopmyn (A.48) n (A.49) nonyyaem

WooSi™ e (18)+ W A (1 ~“m0.08936)).(M-"-)*,, .. (A.74)
n nogcrtaenAasa

aml WBET -pPod

e (A.75)

NPUXOAUM K BUAY

0,08936)] J. (A.76)

MopcTaHoBKa B 3Ty hopmMyny 3HaueHusi P 13 (A.73) 4aeT B OKOHYATEe/IbHOM Bue (hOpMy/bl, NpuBeAeHHble BA.3.2.3.1.
A.3.3 KncnopogHblit 6anaHc: pacyeT MeToA0M MocsiefoBaTe lbHbIX MPUGAMKEHN

A.3.3.1 O6wme nonoxeHuns

MeTopg kucnopogHoro 6anaHca laet Heckobko 66/1bLUY0 NOrPELHOCTb N0 CPABHEHMWIO C TEOPETUYECKUM pacyeToM
MaccoBOro pacxoga oTpaboTaBLinx rasos (4o 1 %, Torga kak NorpelHocTb MeToaa yrnepogHoro 6anaHca meHee 0.2 %).
MoaTomy MeTof yrnepogHoro 6anaHca aBnseTcs npeanoyTuTenbHbIM. OAHAKO MeToZ KUCNOPOAHOro GanaHca MOXeT uc-
noJib30BaThbCs Kak cnoco6 A0NOMHUTENLHON NPOBEPKU PE3yNbTaTOB, NONYUYEHHbIX APYTUMU METOAAMU.

A.3.3.2 MpumeHeHne dopmyn

Ansa pacyeTta pacxofa oTpaboTaBLIMX ra3oB N0 METOAY KNCMOPOAHOro 6anaHca AonycTUMO UCNONb30BaTh (hopMy Yy

1 Vow -10 4-1072 —1Q wCPS
[ 100 2 A.w ) ox eps

(A.77)

fmad - A TP

t000 Ped
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KoTopasl nocsie NoACTAHOBKM NpuobpeTaeT BUA
(1 0,08936 -W/ti}my0>+12 y;c;
Anwd ~ Vimf f] (A.78)

ox 10000.Ped

- ( na A.79
TR | iooo)v (A79)

Benuuuxbl /1 1 /2 B hopmynax (A.77) n (A.78) onpegensaioTcs cneayowmm o6pasom:

( s h_ > \ ooq
M,|t0000 Cood j.
v o, vmCO f1_
o
3 Ao 2_AlO (A.80)
fAo EV\ON*E ©  criolr m - Cre* — Zm- Gow
VBMO § 0. vmHC #C
2AHK0
12-m Ho  nper r VA + 140 A81
AF &AM fic A (A.81)

Mpu NonHOM cropaHum Tonnea hopmyna BbIrMAAUT YNPOLLEHHO

1\oTpMs = 1000 6/0 _a\.H \ (A.82)

nO,qCTaBJ'IFIFI KOHKpeTHble 3Ha4YeHnsa

A 14276-c0jtf- 0.7138 c¢COd 0.7138-c,Ow +14276-cwO)W -2.1414 C,c,. -2.6641 cCv

1-fL (A-83)
b
YnpoLyeHHblil BuA hopmy bl NPU NOSTHOM CropaHumn Tonavea
_ 14276-cO{y
- 1A1_ (A.84)
P
12 = WALF -7,9367 + WBET 2,6641+ WGAM 0,9979. (A.85)
A.3.3.3 BbiBOg chopmyn
KonuuecTtBo kncnopoga (r/u), nonagalowero B ABuratesib C BO3AyXOM W TON/IMBOM, PaBHO
Awad mwox w10 + Qmf sWEPS '10 = (A.86)

CymmMmupys obliee konmyecTsa kucnopoga (CBO604HOr0 M XMMUYECKU CBSAI3AHHOrO), NnonajatLwero B AsuraTenb U3
BCEX MCTOYHWUKOB, Nonyyaem hopmyny Ans pacyeta KonumyecTsa kucnopoga (r/v). yxogsuiero u3 gsuratens

2 Ao A o 4 o 24 0 2 x4 o
FHO, + FHCD, W, o k. FIED 77— + FAHOD 77— + S, '7F- ‘77 A0 Fr--- (A-87)
"’rco, M fOO M Kio M O, MSO,
ﬂpVIBO,D,VIMbIe B cneayrwumnx (boplvlynax KonnyecTBa OoTAe/IbHbIX KOMMNOHEHTOB rasoBoii cmecu BblpaXeHbl B r/u.
Mo -1 ma
Amod -
ymo, ‘Ped ~ Pr (A.88)
Po
rA>CO ccod Pmod
/nQ0 =vnm .p(fd.icoo'l_p~ - (A.89)
P6
W r(vo Cn'ouwr *Team (A.90)

mMO =" Wb -P«/-1000" Kr
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Mino ="NO w
QmNoO. mQmcd- (A.91)
UnMO, *Pea 1000 k",
M. comw Mrco; Mico, Mico,
aTco. = 47T WDET -W-Qm<CO .. - ATHC =, ~Qmc - (A.92)
AiC Mico tHC \c
Mo My fi
ATHO 5 a  ATT WALF 0 —qmHC (A.93)
rH MrHC
M rSO, o
PmSO! = — '<W WGAU 1 (A94)
1 A
M
rHC cHC\n
ATHC ~ ‘ Pmed- (A-95)
VmHC Ped-10 00 M
e
Qnc " Qmedm (A.96)

Pad «1000 “ivr

W3 ycnoBusa KMcnopogHoro 6anaHca (MaCC& Kncnopoa Ha Bnycke paBHa mMacce Kucnopoga Ha BbII'IyCKe) cnepyet

W wox 10+ 5" Bps 10 = "O&m"g/ed

MrOl «cCOd m10000 ArO Ccod A,0 CW It 2~A o cNOy* 3 Ar0 CHC* 2 A,g Cqg* )

'mO vmCO 'mNO VNO, vmHC ArC
(A.97)
u Bl
Pb
{ A cO 2-00 2-Ao V
*10'9mf @ WALF m- 7— + WBET =~ — +WG™
2- wc 4s
Onpegenus cnegytowmne aktopsl
M <Q, ‘c°,d 1(XxD A mCccod A,q =CblOn. * 2lAr0 -cNO w 3 Ar0 cHCw ZIA}O ECCw
1= nTo, vmCO vmNO VmNO, vmHC \C (A.98)
1-fl
Pb
Ao 2_A 2-1o 1
WALF TR swecT 27 anenm AC (A.99)
t2:[ 2-JH Ac As )
n ucnonb3ya opmyny (A.48). MoXxHO npusecTn popmyny (A.97) k cnegyowemy suay
1 laiL - MrH,° -10+10 72-10 wees
[ 00 2-Ari)
Pined ~ dml n (A.100)
wnr -10
1000Ped

KOTOpPbI 3KBUBaNEHTEH popmyne (A.77). NpUBEAEHHOI B Havase.
A.4 BbiBOfA BblpaxeHns ansa koadduymeHTa, 3aBmcsauiero ot suga tonnmsa kf

Huxecneaytoume dhopmysbl ABAAIOTCA OCHOBHLIMU NPY UCMO/Ib30BaHUK METOAA KUCIOPOAHOro 6anaHca npuMeHu-
Te/IbHO K CUCTEME YaCTUYHOMNOTOYHOrO U3MepeHns Yactul, (cm. 15.2.3)

q= . (A.101)
ATe*'lcCOd cQO.a>
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Kram,
Qmadf ~ (A102)
cCOd -c CO.a

rae qined onpefensieTcs Kak MaccoBblii pacxoj pa36aB/ieHHbIX 0TPaboTaBLIMX ra30B B 3KBUBA/IEHTHOM MOJIHONOTOYHOM
CMECUTENIbHOM TyHHese (T. e. C TOll e CTeNeHbl pa3baBneHuns).

YrnepogHblii 6anaHc npegnosiaraet, YTo KOIMYECTBO YIIepoAa, NoCTynaoLLero B ABUratesib C TOMJMBOM, Paccuu-
TaHHoe no popmyne

Qmf "WBET ‘10 (r/u). (A.103)

paBHO KONUYECTBY yrnepoaa, HaxoAswerocs B pa36baB/ieHHbIX 0TPaboTaBLWIMX rasax, PacCYMTaHHOMY N0 KOHLEHTpaLuum
C02 B pasbaBnieHHbIX 0OTpaboTaBLNX razax (MMHyC KoHueHTpaumsa C 02 B pa3baBnsiowem Bo3ayxe) no cnegytouieii op-
myne

Qmecd! )é,, n \ »
--------- coa ~CCO ) —----——-- (A.104)
Pewxi ' vmCO<

M3 ycnoBus 6anaHca (BXo4 = BbIX04) C y4ETOM BbipaxeHusi A.102. nonydaem hopmyny gns onpeaenenus kf

WBET 'VmCO, ' Pewiji
K, =* (A.105)
Ac
MN0THOCTbL pa3taBfieHHbIX 0TPaboTaBLUKX ra3oB P A MOXHO paccuuTaTb NO MJIOTHOCTU pasbaB/siollero Bo3gyxa
(1.293 kr/mJ) ¢ y4eToM €ro BNaxHoCTn

MrHfi
Pewd ~ 1.293-Awb = d-*W). (A.106)
/TH.O
roe koadpuumeHT K™, onpegensietca us 14.3.
[ns cyxoro pa36as/isiioLLEero Bo3ayxa BbICOKOM cTenenu pasbasnenus (p~.a = 1-293 kr/m3). VIMCOI = 22.414 nA,c
= 12.011 nony4aem npocTyto hopmyny
kf = WBE£T-2.4129. (A.107)

O6Lan cxema NpUMeHeHNsA AaHHbIX hOPMYyN B pas/iMyHbIX BapuaHTax pacyeToB BpeAHbIX BbIGPOCOB NpusBefeHa
Ha pucyHke A. 1.

WTowO KaamocTBO KT UpcaT
LLIALLIKOMHT KTTOTHT LU "

packon M160BLLU Ha 700» 6T T TiipLuass

porbh IPU | R OB M LLIM Ne PbACIOTHIKE* * »

CIBTHMOT  [ICHnyKa, KA *MINY3B,!/

M fi y

K y ) %Nt fVIVJ

0, X (MVO/MWDjb-e Kt -
— OyuwHNJ1 T 000BK/1 piaasbrensmu.
f XGOIQtN)

MioHowmnpo” Mnsawoxm (XEbMr Maaaam
Heob6oBWKONT KOMMOHeHTe foc/ie el THTWTONe
CBapEHbb t00 *» wapTwus 106x ropww TOPs*
I Wwa«,m TOTXMAKA /Tonnueam*

N (MVHIOAIHQW ju*
- XCo

C lur pmtMwctw”? XHOFZUL.T

MM ow 1,7*uw *XNO,{ *W)

> fwno/vintw » Hen*9

At ey A v (WXQ

O.y 8 gl

PucyHok A.1 — Bo3gyx - TONAvBO - oTpaboTaBLine rasbl
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Mpunoxexvne B
(cnpaBoyHoe)

Mprvmep NporpaMMbl pacyeTa MaccoBOro pacxoaa oTpaboTaBlUMX ra3oB

MpuMep nporpaMmbl pacyeTa MaccoBoro pacxofa oTpaboTaBLIKX a30B N0 COCTaBy 0Tpa6oTaBLIUX ra3oB U TON/KN-
Ba B COOTBETCTBUM C NpunoxexHnem A aaH B Tabnuuax B.1.1-B. 1.5.

3Ta nporpamMma MoXeT GblTb UCMO/Ib30BaHA A5 PacYeTOB MacCcOBOro pacxoga oTpaboTaBLUMX ra30B MO N3BECTHO-
My cocTaBy TOMAMBa, BO3AyXa Ha Brnycke (Bk/luasi BNaXHOCTb) U COCTaBY 0TpaboTaBLUNX ra3oB B COOTBETCTBUM C MpU-
NIoOXeHeM A ¢ NOMOLLbI0 METOZ0B Yr/1epoAHOro 6anaHca v kucnopogHoro 6anaHca. Metog yrnepogHoro 6anaHca gaetcs
B [1BYX BapuaHTax: 04HOLaroBblii MeTo (HOBbI) U MHOrOLaroBblii MeTog, (cTapblii). MpoBepka pacyeTHbIX MeTOA0B C No-
MOLLbIO 3KCMEPUMEHTaNbHbIX faHHbIX, MOYYEHHbIX NPU NOSIHOM CTOPaHNK, NokasbiBaeT, YTO NOrpPeLHOCTb OAHOLIAroBoro
mMeToga yrnepogHoro 6anaHca meHee 0.1 %, A4nA MHOroLWaroBoro MeTofa oHa pasHa B cpegHem 0,12 %, a norpeLwwHocTb
mMeToAa KucnopofgHoro 6anaHca B cpefHem coctasnset 0.5 %.

3aTeMHeHHble nons B Tabnuuax B.1.2 n B.1.5 cogepxart ucxofHble AaHHble, a He3aTeMHEHHbIe NoA - pesynbTaTbl
pacuyeToB.

Tab6nuuya B.1.1 - OCHOBHblE JaHHblE ANA pacyeTa 0TpaboTaBLUMX ra3oB

OCHOBHblE JlaHHble ATomHasa maccalmonspHasa macca, r/monb MonsipHblii 06beM, N'blONb
H 1.007 94 -
c 12.011 00 -
S 32.060 00 -
N 14,006 70 -
[¢] 15.999 40 -
Ar 39.900 00 -
H,0 18.015 34 22401 0
CoO, 44.010 00 22,2620
02 31.998 80 22.3920
NO, 46.008 00 21.809 0
/HepTHble rasbl 28.145 40 22.390 1
Tab6nuya B.1.2- CocTtaB TOnAvBa A9 pacyeTta oTpaboTaBLUMX ra3oB
CocTas TOn/mBa % macc MonspHas KOHLEeHTpauusa OTHOCUTENBHO C
Bopgoposa 13.45 1.852 9
Yrnepop, 86.50 1.000 0
Cepa 0,05 0.000 2
AsoTt 0,00 0.000 0
Kucnopog 0.00 0.000 0

Tun asuratens (1 - Au3enbHbli. 2 -

o 1
6€EH3MHOBbI)

Ta6nnya B.1.3- CocTaB Bo3gyxa Ha Bnycke A/1sl pacueta 0Tpa6oTaBLLMX ra30B

CocraB BO3yxa Ha Brycke % wmacc
Kucnopopg TAUDRY 23.20
MHepTHble rasbl ETADRY 76.80
Ta6nunua B.1.4 - MocToAHHbIE, 3aBUCSALLME OT cOCTaBa ToNAMBa 415 pacyeTa oTpaboTaBLUMX ra3oB
Alfa 14.567 8 krlitX
n. 0.738 2 OTH.ef.
td -0.757 8 OTH.ef,.
207.30 OTH.ef.
A - r
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MpunoxeHne C
(cnpaBoy4HOE)

Tennosoii pacyeT (MMHUA Nnpo6ooT60pa)

C.1 HarpeB nuHun npo6ooTbopa - npumep pacuyeta

OxnaxfeHne nepepaToyHoit Tpybku (TT) Bbi3biBaeT ahhekT TepMoOPeTUYBCKOrO ocaxaeHus yactuy. Konuue-
CTBO Ocajka MOXeT 6bITb paccumMTaHo no gopmyne KutrenbcoHa

(.1

rae ce- KOHUeEeHTpauus YacTul, Ha Bbixode:

c(- KOHLEeHTpaLua YacTul, Ha BXofe;

le - TemnepaTypa rasa Ha BbIXoge:

T(- TemnepaTypa rasa Ha Bxoge.

MapameTpbl, UCcNonb3oBaHHble B hopmynax (C.2) n nocnegyoumx:

a- KoahULUMeHT TepMmnyeckoit akkomogauum (npucnocobnexuns):

Aa - nnowaab NOBEPXHOCTU CTEHKM IMHUM Npo6ooT6opa:

Cc?- cKopocTb (cpefHsia) rasa B NMMHUKM npobooT6opa:

cp - yAenbHas Tens0eMKocTb (Npy NOCTOSSHHOM fAaBneHun) (Ox/kr « K);

0 - gnameTp NMHMKM Npo600T6OPA;

1- anvHa nuHuM npo6ooT6opa;

T'- maccoBblii pacxog (kr/c):

Nu - uncno HyccenbTa;

p - AasneHuve rasa (kr * m2/c);

P r- uncno MpaHAatns;

O'- noteps Tenna rasosoro notoka (BT);

Re - uncno PeiiHonbaca;

7b- Temnepartypa rasa (cpefHemaccoBas);

7W- Temnepartypa CTeHKU:

V- BsA3koCTb (M2 c'l);

K- TennonpoBoAHOCTb rasa (Bt/(m e K);

p- nnoTHoCTb rasa (kr/m3):

® - TennoBoli NOTOK (BT/M2) yuepes CTeHKy.

[lna pacyeTta Tens0BOro NoToka MHMM Npo6ooT6opa MOXeT 6biTb UCNoNb3oBaHa hopmyna C.2. MNpu aTom npeano-
naraeTcsi. 4TO ceyeHne NNMHUKM NPo600T6opa NOCTOSHHO.

No* (dA6) =0.023 Re0* Pro4. (C.2)
/
roe Re :{C@ ( ); (C.3)
v

rer>-P cp) (C.4)

C nomoLblo 3TUX hOPMy paccunTbiBaeTCA KO3 ULNEHT TepPMUYECKO akkomoaumum a.

Nanee, paccmMaTpuBasi MaccoBblii pacxof B MMHUKM Npo6ooToopa Kak
T'=pcg-d2-p!4 (C5)
nosyvyaem noTepro Tenna rasa Mexagy BXO4OM B IMHUM NPpo600T60pa M BbIXOAOM U3 Hee

Y=l]a'e,.(I',-TB). (Co)

N3 ycnoBus sHepretmyeckoro 6anaHca cnepyert, 4To TennoBoi NoTok yepes CTeHKY A0/1KeH 6bITb paBeH notepe
3Heprun rasa. 1o o3HavaeT

% 0'M,. (o))

Wcnonb3ys apyroe onpegenexne yncna HyccenbTa. MOXHO BbIYMCANTL PA3HOCTb MeXAY TemnepaTypamu CTEHKN 1
rasa no dopmyne
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4T -Th) €8
B cnepyowem npumepe npeanonaraeTca Hanuuve TepmodopeTUyeckoro ocaxaeHns meHee 5 % yactuuy u cooT-
BETCTBEHHO
celc,r 0.95;
Tell, 20.872;
Te 2 Tj+0.872.

C.2 Pacuert Tennonepegauu

PacueT ocHOBbIBaeTCA Ha NPeAnosioKeHNN O NOMAHOCTbIO CHOPMUPOBAHHOM TYypOY/NEeHTHOM TeyeHun B Tpybe C
rnagkumm cTeHkamm.

TemnepaTypa oTpa6oTaBlux razos = 600 K = Tbl (cpegHemaccoBas TemnepaTypa Ha Bxoae).

MuHumanbHas Temnepartypa npobbl Ha BbIXo4e, Npu KOTOPOW TepmodhopeTnyeckoe ocaxeHune He npesbiwaeT 5 %

Tb2=600 K « (0.872) = 523.2 K.

600 *-523 ,
CpepHsst 77 —--wmnj = 5615 K.

Mpwu ycpegHeHHbIX ycnosusx (561.5 K);

p - nnoTHoCcTb = 0.63 Kr/M3:

c =10430x/(kr- K):

X=0.0445B7/(M *K);

pr=0.68;

¢ =52 wm/c;

N=44+105m20c.

[JlononHntenbHaa nHopMauus:

- AnameTp nuHUM npo6oot6opa d =0.01273 m;
- ANvHa nuHuMm npobooTbopa / = 1.524 m;

- nnowagb cTeHkn nuHum Aw= 0.0609 m2;

- naouwiajb NonepeyHoro cevyeHuns NnuHuM npo6ooT6opa A =0.1272 « 10'3 m2.
MaccoBblii pacxog Yepes nnHuo npobooTbopa

T *dmldt"p ca-A# =0.63-52 0.0001272 ~ 0.004167 «r/c

. 52 0.01273 _
e 15044.5.

4.4 10’
Jim=— =0.023 /7ed) Pan=0.023 (15044.5)* (0.68)" =43.31.

MoTepu Tensa yepes CTEHKY PacCUUTLIBAIOTCS CeAyoLUM 06pa3om:
7.(VvV U
% o
O'=(dmldt)cp Tb =0.004167 (1043) (523 - 600) = -334.65 Br.
0,=(0)x(An)= -334.65 Br.

T-T - od _1549517) (0.12373). ~ ~
* * Nu-X  (43.31) (0.0445(

Tw=-36,29 +523.2 = 486.91 K.

CnepoBaTesnibHO, NPU faHHOW BENNYMHE Y eNbHOr0 MaccoBOro pacxoja TemnepaTtypa CTEHOK MHKUM npo6ooTbopa
[0/KHA NoALEPXNBATLCA HA YPOBHE, KaK MUHUMYM. 487 K.

PekomeHayeTcs cobnoaath cneayloliMe COOTHOWEHNSA MeXAy MakcMMarnbHOi TeMnepaTypoii oTpaboTaBLKX ra3oB
N MUHMManbHOI TeMnepaTypoii CTEHOK IMHUK NpobooToopa.
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Ta6nuuya C.1- PekomeHAyemble COOTHOLIEHUSI MEXAY MaKCMMaslbHOV TemnepaTypoil oTpaGoTaBLUMX ra3oB U MUHU-
ManbHOI TemMnepaTypoli CTEHOK

MakcrMasibHas TemnepaTtypa 0TpaGoTaBLUMX ra30B MuHVMasIbHas TemnepaTypa CTEHOK
K C K °C

548 275 473 200

723 450 623 350

873 600 748 475

[lo Toro, kak B T1MHMIO Npo600T6Opa HAYHET NOCTynaTh ra3. TemnepaTypa ee CTEHOK [0/HKHA CTabuam3npoBaTbes.
PekomeHayeTcs, 4TO6bI Npy N060I TemnepaType oTpaboTaBLINX ra30B NOTeHUMan 415 TepMochopeTUYeCcKoro ocaxaeHuns
He npesbiwan 5 %. [1n5 3TOro HYXHO, 4TOoObl TeMnepaTypa Npobbl 0TpaboTaBLLMX ra30B Ha BbIXOAe (T. €. Ha BXOAe B nepe-
fAaTouHylo Tpybky) cocTaBnsana He MeHee 87 % OT TemnepaTypbl Ha BXoAe B NPO600TOOPHMK.
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Mpunoxexne D
(cnpaBoy4HOE)

OnpegeneHne 3KBUBA/IEHTHOCTU CUCTEMDI

CornacHo 7.1 gonyckaeTcsa Takke NpMMeHeHVe CUCTEM M aHanm3aTtopoB APYrux TUMOB, ec/n OHM obecneymsaloT
3KBMBaJIeHTHbIe pe3y/bTaTbl. DKBUBANEHTHOCTb CUCTEMbI AO/KHA NOATBEPXAATHCA aHaIN30M KOppensauumn no cemu (kax
MUHUMYM) TOYKaM Mexzy paccMaTpuBaeMoii CUCTEMOW M OAHON M3 AONYyCKAaeMbIX HACTOSLLMM CTaHAapTOM 3TasSloHHbIX
CUCTEeM, Ha OCHOBAHWW WCMbITaHW C UCMOIb30BAHMEM COOTBETCTBYIOLLErO UCMbITATENLHOMO LMkIa. MpuMeHnMble KpuTe-
pVN 3KBUBANIEHTHOCTU - SA-KPUTEPWUii 1 BYCTOPOHHUIA /-kpuTepunii CTblogeHTa.

3TOT cTaTUCTUYECKNI MeTo/ 3ak/louaeTcsl B MPOBEPKE UCTUHHOCTU TMNOTE3bl O TOM. YTO reHepasibHoe cpeaHekBa-
Apatuyeckoe OTK/IOHEHUME U cpefHee 3HauYeHne BbIGPOCOB, M3MEPEHHbIX 3TA/IOHHON CUCTEMOI, He OTINYATCA OT Tex
Xe nokasartefieil ykazaHHbIX BbIGPOCOB, W3MEPEHHbIX MPOBEPAEMOii cucTeMoi. OTa runoTesa A0/KHA NPOBEPSATLCS Ha
OCHOBe KpuTepueB A / Npu ypoBHe 3Haunmoctn 5 %. Kputuueckue sHaveHusi kputepves F n / gns 7—10 nap Touek npu-
BefleHbl B Tabnvue 6. Ecnu 3HaveHuns kputepues F n (. paccunTaHHble nNo NpuMBOAUMbBIM Hie hopmynam, NpeBbIwaoT
KpUTMYECKUe, To NpoBepsiemMas cUcTeMa He SIBSIeTCS 3KBUBAIEHTHOM

PacueT npou3BoguTtca B cregytowem nopsigke. HmkHue uHgekcsl R n C oTHocATCs K 3TafloHHON M nMpoBepsieMoit
cucTemam COOTBETCTBEHHO.

a) MNpoBeAnTe He MeHee 7 UCMbITAHWA C NOMOLLbIO NMPOBEPSEMON U 3TANOHHOI CUCTEM, XenaTeslbHO - Of4HOBpe-
MEHHO. Y1cno npoBefeHHbIX UCNbITaHWI [OMKHO 6bITb 0603HAYEHO COOTBETCTBEHHO MC 1 K.

b) Paccuutaliite cpefHne 3HauYeHnst XR 1 XC, a TakkKe COOTBETCTBYIOLME 3HAYEeHUs CpefHeKBaLpaTUYeckoro oTkio-
Henua SRu Sq.

c) PaccunTaiite 3HaueHune F no dhopmyne

S
F= (6onbluee 3HaYEHUE cpefHEKBAAPATUYECKOTO OTK/IOHEHNS AO/MKHO 6bITh B UnC/IMTENE)
f

d) PaccuuTaiite 3HaueHue / no coopmyne

JK-1) Sc+K-1) s2 Il nc+n"

e) CpaBHUTE BbIYMC/IEHHbIE 3HAYEeHUSA F 1 / C NX KPUTUYECKUMU 3HAYEHUAMU A8 COOTBETCTBYIOLLEr0o Yncia uc-
NbITaHWA. B3ATbIMK 13 Tabnuupl D.1. Mpn 60nbweM 3Ha4YeHUK Yucna Npo6 obpaTuTech Kk cTaTUcTMYeckum Tabnvuam ans
YPOBHS 3HaunmMocTn 5 % (noBeputensHas BepoaTHocTb 95 %).

f) Onpegenute uncno crenexeii ceo6ogsl (df) no hopmynam:

ons A-kpurepusi: df =——1;
nr-1

ans A-kputepus:ans /-kputepus:d/ =nc +nR -2

Ta6nunua D.1 - F-wn/-kputepuu gns pasnnyHbiX pasmepoB BbIGOPOK

P-kpuTepuii Tikpurepuii
Pasmep BbIGOPKN df df
ANBUTUM *qjvﬂw
7 6/6 4.284 12 2.179
8 77 3.787 14 2.145
9 8/8 3.438 16 2.120
10 9/9 3.179 18 2.101

4) OnpegenuTe 3KBUBANEHTHOCTb MO CNEAYIOLUM KPUTEPUAM:

- ecnn F<AMM /< . TO NpoBepsieMasi CUCTeMa 3KBUBaSIeHTHA 3TA/IOHHOI COTMTaCHO HACTOSILEMY CTaH-
Aapty;

- ecnu A Z PT**- 1 12 vy « To NnpoBepsieMasi CUCTEMA HEe3KBUBANIEHTHA 3TA/IOHHOW COMMACcHO HACTOsILEMY
cTaHgapry.
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MpunoxeHune E

(cnpaBoy4HOE)

MapameTpbl U NOCTOSAHHbIE, 3aBUCALLME OT BUAA TONNMBA

Tabnuua E1 - MocTosiHHbIE, 3aBUCALLME OT BUAA TOMMBa

Tonnuso nemenT % macc COF;V'T‘:";“LE::‘I’A& Mapamerp SHadenue
H 13.50 1.860 0 AAFS, 14.550 7
C 86,49 1.000 0 b 0.7505
[OvzensHoe S 0.01 0.000 0 b -0.750 4
N 0,00 0.0000 ki 208.691
0} 0,00 0.0000 M i 13.887 2
H 12.00 18528 12.504 8
C 77.20 1.0000 or 0.742 8
RME S 0.00 0.0000 " -0.591 4
N 0.00 0.0000 186.275
(0] 10.80 11050 yc 15,558 3
H 12.50 39721 6.427 3
C 37.50 1.000 0 1.0452
MeTaHon S 0.00 0.0000 " -0.344 6
N 0,00 0.000 0 ki 90.483 8
(0] 50.00 1.001 O M rt 32.029 3
H 13,10 2.9934 8.9722
C 52.15 1.0000 09717
3raHon S 0.00 0.0000 -0.484 8
N 0,00 0.0000 m 125.832
0] 34.75 0.500 2 M ri 23.031 6
H 19.30 3.7952 13.4795
C 60.60 1.000 0 12319
MpupoaHbIv ras S 0.00 0.000 0 . -0.9139
N 18.20 0.2575 Ki 146,221
O 1.90 0.0235 " 19.820 1
H 18.30 2.669 2 15.642 3
c 81.70 1.0000 . 1.017 4
MNponaH S 0.00 0.000 0 - -1.0172
N 0.00 0.0000 197.133
O 0.00 0.000 0 Mrt 14701 3
H 17,30 24928 W 154150
c 82.70 1.000 0 b, 0.961 8
ByTaH S 0.00 0.0000 W -0.961 6
N 0.00 0.0000 ki 199.546 8
O 0.00 0.000 0 Mn 14.523 6
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OkoHyaHue Tabnuybl E. 1

Tonnveo

BeH3nH

Bogopog,

Ta6nuya E2 - NapameTpbl oTpa6oTaBLIMX ra30B, 3aBucsauine ot EAF

Tonnveo

[OusensHoe

RME

MeTtaHon

OTaHon

MpupogHbIii ras

AneveHT

eaf’

1.00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4.00
5.00
1,00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4,00
5.00

zZ nun 0O T O zZz un O

o

% macc

1.2955
1.294 8
1.294 3
1.2938
1.293 6
1.2935
1,296 8
1.2959
1.2950
1.294 3
1.294 0
1.293 8
1.234 6
1.2477
1.261 0
1271 0
1.276 2
1.279 4
1.260 6
1.268 2
12757
1.281 2
1284 1
1.2858
1.242 1
1.254 3
1,266 1
1.274 8
1,279 2
12819

12.20
85.80
0,00
0.00
2.00
100,00
0.00
0.00
0.00
0.00

MansipHoe
COOTHOLLIEHNE

1.694 4
1.0000
0.0000
0,0000
0.0175

FOCT ISO 8178-1-2013

MapameTp

Mrt

M,

[ins cyxoro Bo3gyxa Ha Brycke
MNoTHOCTL OTPabOTaBLUMX Ta30B
Kr/M3 s

Kr/M3 cyX.

13657
13459
13281
13161
13103
1,306 8
1.369 2
1.3485
1,3299
1.3174
1,311 2
1,307 5

1,364 0
1.344 6
1.3272
1,315 5
1.309 8
1.306 4
1.363 7
1.344 3
1.327 1
1.3154
1,309 7
1.306 3
1.341 0
1.3277
1.3159
1.308 0
1.304 2
1,301 9

K»T

0.882 5
0.9135
0.943 2
0.964 3
0.975 1
0.981 6
0.879 3
0.910 9
0.941 3
0.963 0
0.974 0
0.980 7
0.7756
0.827 7
0.880 7
0.920 4
0.941 2
0.954 0
0.822 9
0.866 4
0.909 4
0.940 8
0.957 0
0,966 9
0.823 1
0.867 1
0.910 4
0.941 7
0.957 8
0.967 6

r/Monb

29.023
29.009
28.996
28.987
28.982
28.979
29.053
29.032
29.012
28.997
28.990
28.985
27.661
27.954
28.252
28.475
28.592
28.664
28.243
28.413
28.581
28.704
28.768
28.806
27.829
28.100
28.366
28.559
28.658
28.718

3HaveHne

13.940 1
0.692 3
-0.664 1
207.026 8
13.998 8
34.209 8
5.559 4
-5.558 6
0.0000
2.0159

V,
1.818 4
1.848 3
1.8770
1.897 4
1.907 8
1914 1
1.601 1
1.631 3
1.660 4
1.681 1
1.691 6
1.698 0
1.483 9
1.553 9
16251
1.678 3
1.706 3
1.723 5
1.651 0
1.705 3
1.759 0
1.798 2
1.818 5
1.830 9
2.479 9
2.549 8
2.618 2
2.667 9
2.6934
2.708 9
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OkoHYaHWe Tabnuupl E.2

Tonnveo

MponaH

ByTaH

BeH3uH

Bogopog

EAI’

1.00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4.00
5.00
1.00
1.35
2.00
3.00
4.00
5.00

MNoTHOCTL OTPabOTaBLUMX Ta300
Kr/M* BRax.

1.268 9
1.274 8
1.280 5
1.284 5
1.286 6
1.287 9
1.274 1
1,278 7
1.283 2
1.286 4
1.288 0
1.289 0
1.302 1
1.299 9
1.297 7
1.296 2
1.295 4
1.294 9
1.099 7
1.143 1
1.187 2
1.220 1
1.237 4
1.248 1

KoadhdpuumneHT n3bbiTka Bo3gyxa.

[1151 cyxoro Bo3gyxa Ha Briycke

Kr/M3cyX.
1.354 4
1.3374
1.322 3
1.3123
1,307 4
1.304 4
1.356 6
0.339 1
1,323 5
1.3130
1.307 9
1,304 9
1.369 0
1.348 3
1.3298
1.317 3
1311 1
1.307 4
1.257 1
1.268 2
1.277 2
1.2828
1.2855
1,287 1

Kr

0.852 2
0.890 2
0.927 0
0.953 2
0.966 6
0.974 8
0.858 1
0.894 8
0.930 1
0.955 4
0.968 3
0.976 1
0.889 3
0.918 7
0.946 8
0.966 8
0.976 9
0.983 0
0.659 3
0.737 6
0.8171
0.876 6
0.907 8
0.927 0

r/Monb

28.429
28.560
28.687
28.778
28.824
28.852
28.545
28.648
28.748
28.819
28.855
28.877
29.173
29.122
29.073
29.038
29.021
29.010
24.639
25.610
26.598
27.336
27.723
27.962

Tab6nuua E3 - BausHue BNaXHOCTV BO3Ayxa Ha BNycke Ha napameTpbl 0TpaboTasLUMX ra3oB
BniaxHOCTb BO3fyxa Ha Brycke. H. T/kr Cyxoto Bo3dyxa

Bug torsmBa EAF  TMapameTp oTpabo-

2.0
[OusensHoe

4.0

2.0
RME

4.0

92

TaBLUKX Ta300
MnotH. Bnax. Ol
*T
Hew
MnorH. Bnax. Or
Kr
Hew
MnorH.enax.or
KT
Hew
MnorH.snax. Or
Kr
Hew

Eg. u3-

mep
KIr/M3

r/monb
Kr/m3

r/monb
Kr/m3

r/monb
Kr/m3

r/monb

0.0
1,294 4
0.943 4
28.999
1.293 7
0.9790
28.983
1.2950
0.941 3
29.012
1.2940
0.977 9

20

0.940 4
28.854
1,292 2
0.9759
28.835
1.293 4
0.938 4
28,866
12925
0.974 8

4.0

0.937 5
28.708
1.290 6
0.972 9
28.688
1.201 9
0.9355
28.722
1.2909
0.971 7

6.0

0.934 6
28.564
1,289.1
0.969 8
28.542
1.290 4
0.932 6
28.578
1.289 4
0.968 7

8.0 10.0

12929 12914 12899 12884 1.2869

0.931 8 0.9289
28.421 28.278

12876 1,286 1
0.966 8 0.963 8
28.396 28.251

12890 1.2875
0.9298 0.9269
28.436 28,294

1,2879 1.2864
0.9657 0.9627

24253
24751
25232
2.557 6
25751
2.585 8
2.300 0
2.3454
2.389 2
24205
2.436 5
2.446 1
1.647 1
1.673 3
1.698 3
1.716 1
1.725 2
1,730 6
11.872 8
12.432 5
13.001 6
13.427 1
13,650 5
13.788 2

107
1.286 4
0.927 9
28,228
1.2856
0.962 7
28,200
1.2870
0.9259
28,244
1.2859
0.961 6

12.0
1.2854
0.926 1
28.137
1.284 6
0.960 8
28.108
1.286 0
0.924 1
28.153
1.284 9
0.959 7

28.990 28.842 28.695 28.549 28.404 28.259 28,208 28.116



OkoHyaHue Tabnuysl E.3

Bwug Tonsmea EAF

MeTtaHon

OTaHon

MpupoaHslii
ras

Mponax

BytaH

BeH3uH

Bogopoga

2.0

4.0

2.0

4.0

2.0

4.0

2.0

4.0

2.0

4.0

2.0

4.0

2.0

4.0

MapawveTp oTpa6o-
TaBLUWX ra30B

MnoTH. Bnax. Or

Hew
MnotH. Bnax. Or
Kr

Hew
MnotH.Bnax. Or

Hew

MnotH. Bnax. Or
Kr

Hew

MnotH. Bnax. Or
KT

Hew

MnotH. Bnax. O
Kr

Hew

MnotH. Bnax. O
KT

Hew

MnoTH. Bnax. Orr
Kr

Miiow

MnoTH. Bnax. Orr
Kr

Hew

MnotH. Bnax. Or
Kr

Hew

MnoTH. Bnax. Or
KT

Hew

MnoTH. Bnax. Or
Kr

Hew

MnoTH. Bnax. O
Kr

Hew

MnotH. Bnax. Or
Kr

Hew

En. w»

mep

Kr/m3

r/monb

krim3

r/monb
Kr/im3

r/monb
Kr/m3

r/monb
Kr/m3

r/monb

krim3

r/monb
Kr/m3

r/monb

Kr/m3

r/monb

Kr/m3

r/monb

Kr/m3

r/monb

Kr/m3

r/monb

Kr/m3

r/monb

Kr/m3

r/monb
Kr/im3

r/monb

FOCT ISO 8178-1-2013

BrnaxxHoCTb BO3Ayxa Ha Brycke. H. Tk Cyxoro Bo3ayxa
0.0 20 4.0 6.0 6.0 10.0 10.7 12.0

12610 12597 1.2584 1.2571 1,2558 12545 1.2540 1.2532
0.8774 0.8748 08722 0.8696 0.8670 0.8645 0.8636 0.861 9
28.252 28.119 27.987 27.855 27.724 27.594 27548 27,465
12762 12748 12733 12719 12705 12691 12686 1.2677
0.9449 0.9421 0.9392 0.9364 0.9335 0.9307 0.9297 0.927 9
28.592 28.450 28.310 28,170 28.031 27.893 27.845 27.756
12757 12743 12729 12715 12701 1,2687 1.2683 1.267 4
0.908 0 0.9052 0.9025 0.8998 0.8970 0.894 3 0.8934 0.891 7
28.581 28.442 28.304 28.167 28.030 27.894 27.846 27.759
12841 12826 1281 1 12796 1.2782 1,276 7 12762 1.2753
0.9608 0.9579 0.9549 0.9520 0.9490 0.946 1 0.945 1 0.9432
28.768 28.623 28.479 28.337 28.195 28.054 28.004 27,913
12661 12647 12634 12620 1,2606 1.2592 1.2588 1.2579
0.9084 0.9055 0.9028 0.9000 0.8972 0.8945 0.8935 0.891 7
28.366 28.227 28.089 27.951 27.814 27.678 27.630 27.543
1,2792 12777 12762 1.2748 1,2733 12719 12714 12704
0.961 6 0.9586 0.9556 0.9527 0.9497 0.9468 0.9458 0.9439
28.658 28.513 28.369 28.226 28.084 27.943 27.893 27.803
1,2805 1,2790 12776 1,276 1 12747 12732 12727 12718
0.9262 0.9233 0.9204 09176 09148 0.9120 09110 0.909 2
28.687 28.544 28.402 28,260 28.210 27.980 27.931 27.841
12866 1,2851 12836 1.2821 12806 1,2791 12786 12777
09705 0.675 0.9644 09614 09584 0,9555 0.954 4 0.952 5
28.824 28.677 28532 28.387 28.243 28.099 28.049 27.957
1,2832 12817 12802 12788 1,2773 12759 12754 1.2745
0.9295 0.9266 0.9238 0.9209 0.918 1 0.9153 0.9143 0.9125
28.748 28.604 28.461 28.319 28.178 28.038 27.988 27.898
12880 12865 12850 1.2835 1.2820 1.2805 1.2800 1.2790
0.9722 0.9691 0.966 1 0.9630 0.9600 0.957 1 0.9560 0,954 1
28.855 28.708 28.562 28.417 28.272 28,129 28.078 27.986
12977 12962 12947 12931 12916 12901 12896 1.2887
0.9469 0.9440 0941 1 0.9382 0.9353 0.9324 0.931 4 0.9296
29.073 28.927 28.781 28.636 28.492 28.349 28,299 28.207
12954 1,2938 12923 1,2908 1,2892 1,2877 1.2872 1.2862
0.9808 0.9777 09746 09716 09685 0.9655 0.964 4 0.962 5
29.021 28.872 28.725 28.578 28.432 28.287 28,236 28.144
11872 1.1861 11849 1.1839 1,1828 11817 1.181 3 1.1806
0.8007 0.7982 0.7956 0.793 1 0.7907 0.7882 0.787 3 0.7857
26.598 26,472 26.348 26.224 26.101 25978 25.935 28.856
12374 12361 12348 1.2335 1,2322 12309 12305 1.2296
0.911 6 0.9088 0.906 0 0.9033 0,9005 0.8978 0.8969 0.8951
27.723 27.586 27.450 27.315 27.180 27.046 26.999 26,913

93



FOCT ISO 8178-1-2013

MpunoxexHne F
(o6sa3aTenbHoe)

MpoBepka pacxofa yrnepoaa

F.1 BeegeHune

VICTOYHMKOM MOYTY BCEro cogepxatlierocs B oTpaboTaslUUX rasax yriepoga siBfseTcs TONAnBO U NOYTU BeCb 3TOT
yrnepoj Haxogutcsa B oTpaboTaslinx rasax B suge C02. Ha a3ToM 0CHOBaH MeTo[ NPOBEPKM CUCTEMbI NyTEM U3MEpPeHNs
Konunuectea C02.

Pacxog yrnepoga, nonafaloLiero B cucTemy nsmepeHuii coctaBa otpaboTaBLUKX ra3oB, onpeAensieTcsi No pacxogy
Tonnuea. Pacxog yrnepofa B pasnnyHblX ToYkax cuctem npobooT6opa razoobpasHbiX BbIGPOCOB 1 YacTuL, onpegensercs
no 3HavyeHnsM KoHueHTpauum C02 n pacxoga rasa B 3TUX TOUKaX.

C aTOli TOUKM 3peHns geuratenb NpefcTaBnseT coboil NCTOUYHUK yrnepoda C U3BECTHON NPOU3BOANTENBHOCTBIO, W,
€C/IN TOT Xe pacxof yrnepoaa HabnogaeTcs B BbINYCKHOV Tpy6e M Ha BbIXOAe YacTUYHOMNOTOYHON crucTeMbl Npo6ooT6opa
yacTuy, 3TO NO3BOJIAET CAeNaTh BbIBOJ KaK O repMeTUYHOCTU CUCTEMbI, TaK 1 O TOYHOCTU U3MepeHus pacxoga. Mpeumy-
LeCTBO Takoro cnocob6a nNpoBepkn COCTOUT B TOM, YTO B 3TOM C/lyyae BCE KOMMOHEHTbl paboTalT B YC/I0BUAX, COOTBET-
CTBYIOLL WX peasibHbIM YC/I0BUAM 3KCMlyatauuu asuratens no remneparypam v pacxogam.

Toukn, rae cnegyet NpousBoOAMTbL 3aMepbl pacxofa yrnepoga, nokasaHbl Ha pucyHke F.1. ®opmysnbl Ana pacyeTa
pacxofa yrnepoga Ans Kaxaon Touku npusegeHsl B F.2—F.4.

a L ]

1 pgsuratesib; 2 4aCTUYHOMOTOYHAS CUCTEMA m3mepeHnii, @ Touka 1,6 Touka2. ¢ Touka3.d BO34yX:e TOMMBO
PucyHok F1 - Touku namepeHusa pacxofa yrnepoga

F.2 Pacxopg yrnepoga, noctynatwouwero B ABuratesnb (Touka 1)

Ons Tonnue ¢ 0606weHHbIM cocTaBom CpHaOt maccoBblii pacxof yrinepoga ¢ nocTynaiowmum B ABuratens Tonm-
BOM BblpaxkaeTcsi (hopMysnoit
128

Qna 12/?+a+16/. '9"," (R1)
rae gnf- maccoeblil pacxog Tonamea (kr/c).

F.3 Pacxog yrnepoaa B cocTaBe Hepa3baB/ieHHbIX 0Tpa6oTaBLIMX ra3oB (Touka 2)

MaccoBblii pacxo yrnepoga B BbINyCkHO Tpy6e ABUraTens onpegensieTcsi no koHueHTpauum C02 B oTpaboTasLLmMX
rasax u MaccoBoMy pacxofy oTpaboTasLIuX ra3os no opmyne

=[Jo,,-<uco,[, 2
yans v 100 T"*" w0 >

roe cCO.koHLeHTpauuna BnaxHoro C02 B HepasbaBrieHHbIX oTpaboTaBLumx ra3os (%];
cCO - - koHUeHTpauusa BnaxHoro C 02 B okpyxatwwem Bosgyxe [% (nopsigka 0,04 %)];
“ATE/>~ MacCOBbI pacxo BNaxXHbIX 0TpaboTaBLInX ra3os (Kr/c);
Mre - monekynspHas macca oTpa6oTaBLIVX ra30B.
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Ecnn C02 n3mepsneTtca AN5 CyXOro COCTOAHWSA, TO pe3ynbTaT JO/KeH 6bITb NepecunTaH ANA BNaXHOIO0 COCTOSAHUSA
cornacHo 14.3.

F.4 MaccoBblii pacxopg yrnepoja B 4aCTUHHONOTOYHOI cucteme pasbasneHus (Touka 3)

[na 4acTMYHONOTOYHOW cucTeMbl pasbaBrieHns cnegyeT yunTbiBaTb Takke k0adhrumeHT geneHns notoka. Pacxon
yrnepoga onpegensieTcsi no KoHueHTpaunm C02 B pa3baB/ieHHbIX ra3ax, MaccoBOMy pacxojy oTpaboTaBLUNX ra3oB U pac-
XxoAy Npo6bl B COOTBETCTBMMU C (DOPMYIOWA

cco,a~cco,a 12
"8 1Tin* (F3)

100 AF.

rae cco. d~ koHueHTpauus BraxHoro C02 B pa36aB/ieHHbIX 0TPA60TaBILMX ra30B Ha BbIXOA4E U3 CMECUTE/IbHOTO TYHHENS
(%);

cCOr.a- KOHUeHTpauus BnaxHoro C02 B okpyxatwlLiem Bosayxe [% (nopsaka 0.04 %)];

®nek-“ MaccoBblli pacxog BnaxHbix Ol (kr/c);

FTP~ mMaccoBblii pacxos Npo6bl 0TpaboTaBLWIMX ra30B, HANPABASEMOV B YUaCTUUHOMOTOUYHYIO CUCTEMY pa3baB/eHus
(kr/c):

Mre- monekynspHas macca Or.

Ecnn C02 nsmepsieTtcs gns Cyxoro COCTOSHUS, TO pe3ynbTaT Ao/KeH 6biTb NepecynTaH 415 BAAXHOI0 COCTOAHUA
cornacHo 14.3.
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MpunoxeHue JA

(cnpaBoyHoe)

CBefleHna 0 COOTBETCTBUM MEXTOCYAapCTBEHHbLIX CTAHAAPTOB CCbINNOYHLIM MeXAyHapoaHbIM

Ta6nuya OA1

O603Ha4eHNe 1 HaMEHOBaHWE CCbINIOYHOTO MeXayHa-

poaHoOro cTaHaapTa

ISO 31-0:1992 BenuuumHbl U eAuHULBbI.
O6Lwure NpUHUUMBI
ISO 3046-1:2002 [Jsuratenn BHYTPEHHEro Cro-
paHus noplHeBble. Xapaktepuctukn. Yactbe 1.
CTtaHgapTHble UCXOAHble YCNOBUSA, 06bsBMEHWE
MOLLHOCTU, pacxoja TonaMBa 1 CMa3o4yHoro Macna,
1N MeToAbl UCMbITAHWA. [JononHWTeNnbHble Tpe6oBa-
HWA K ABUraTensam obLiero HasHayeHus
ISO 5167-1:2003 V3mepeHue noToka Teky4yeir cpe-
Abl C MOMOLLbIO YCTPOWCTB ANA M3MEpPeHus nepe-
naja [faBfieHUsl, MOMELLEeHHbIX B 3anoJIHEHHblE
TpybonposoAbl kpyrnoro cevenms. Yacte 1. O6wme
NpUHLMNLI 1 TpeboBaHus

ISO 5725-1:2002 To4HOCTb (MPaBUAbLHOCTbL W Mpe-
LIM3NOHHOCTb) METOAOB U pe3ynbTaToB W3MepeHuii.
YacTtb 1. O6ume NpuHLUMbI 1 onpegeneHns

ISO 5725-2:1994 TouHOCTb (MPaBW/ILHOCTb U Npe-
LIM3NOHHOCTb) METOZ0B W pe3ynbTaToB W3MepeHWii.
YacTb 2. OCHOBHOIi MeTof onpejAenieHns nosTopse-
MOCTU 1 BOCMPOU3BOAVMOCTMN CTaHAAPTHOrO MeToja
n3MepeHmns

ISO 8178-4:2007 [iBuratenin BHyTPEHHErO CropaHus
noplwHesble. Vi3MepeHne Bbibpoca NPOAYKTOB €ro-
paHua. YacTb 4. UcnbiTatenbHble UWKAbI 418 pas-
NINYHBIX PEXMMOB paboTbl ABUrarenei

YacTtb 0.

1SO 8178-5:2008 [iBuraTenn BHYTPEHHEro CropaHuns
nopliHesble. 3amepeHne Bbibpoca NPoAyKTOB Cro-
paHusa. YacTb 5. TonanBo gnst UCNbITaHWiA

1ISO 8178-6:2000 [Buratenn BHyTPEHHEro cropaHus
nopliHesble. 3mepeHne Bbibpoca NPoAyKTOB Cro-
paHusa. Yactb 6. OTyeT 0 pesynbrarax M3MepeHus
N UCMbITaHNA

ISO 9000:2005 CucteMbl MeEHeXMeHTa KayecTsa.
OCHOBHbIE NOIOXEHNA U CNOBApb

ISO 9096:2003 BbI6poChbl CTaLMOHapHbIX WCTOY-
HUKoB. OnpegenieHne py4HbIM METOAOM MacCOBOW
KOHLeHTpauum TBepablX Yactul,

ISO 14396:2002 iBraTenin BHyTPEHHEro cropaHus
nopliHesble. OnpefeneHve u MeTo[ WU3MeEpPEHUs
MOLLHOCTW ABuratens. [lononHuTenbHble TpeboBa-
HUA K Onpefie/leHnio 3IMUCCUN BbIX/IOMHbIX Fa30B B
cooTtBeTCcTBMU C ISO 8178)

ISO 15550:2002 [Buratenu BHyTPEHHEro cropaHus.
OnpegenexHve v MeToA U3MEPEHNA MOLLHOCTN ABU-
ratensi. O6uwwne TpeboBaHUs
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CTaHOoapTam

CreneHb cO
OTBETCTBUSA

NEQ

HoT

O603HaueHVe N HAVIMEHOBAHNE MEXTOCYAAPCTBEHHOTO
cTaHgapTa
rOCT 8.417-2002 locygapcTBeHHasi cucrema o6e-
crneyeHnst eMHCTBA U3MepeHNii. E4UHULbI BENNYMH

FOCT UCO 8178-4—2013[Buratenim BHYTPEHHEro
CropaHusi mopluHeBble. V3MepeHue BbiGpoca npo-
LYKTOB cropaHusi. YacTb 4. WcnbiTaTesbHble LnKIbl
ANs gBuraTeneil pa3nMYHoOro NpUMeHEeHNst Ha ycTa-
HOBMBLUMXCS PEXMMAX
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OkoHuyaHue Tabnuybl JA. 1

O603HaueHVe 1 HaVMEHOBaHMEe CCbI/IOYHOMO MexayHa-  CTeneHb co O603HaueHVe 1 HAMMEHOBAHVIE MEXTOCy4apCTBEHHOTO
poAHoro cTaHaapTa oTBCTCTONA cTaHpapTa

ISO 16183:2002 [ABuratenn 60MbLWOA MOLLHOCTH.

M3mepeHune razoobpasHbiX BbIGPOCOB U3 HEOUULLLEH-

HbIX 0TpaboTaBLINX ra30B U BbIGPOCOB TBEPAbIX Ya-

CTUL, C NOMOLLbIO CUCTEM YaCTUYHOrO pasbaBneHus

noToKa B HeyCTaHOBMBLLUEMCS pexume

SAE J 1088:1993 MeTtog n3mepeHusa copepxaHus

rasoobpasHbiX BpeAHbIX BbIGPOCOB B BbIXJOMHbIX

rasax gsuratesieil Masnoin pasmepHocTr

SAE J 1151:1991 V3mepeHue coAepxaHua meTaHa

MeTo/A0M ra3oBoii xpoMaTorpadum

' COOTBETCTBYIOLLMII MEXIOCYAAPCTBEHHbIA CTaHAapT OTCYTCTBYET. [10 ero yTBepXAeHNsi PEKOMEHAYEeTCs UCNOflb-
30BaTh NEPEBOA Ha PYCCKUI A3bIK LaHHOTO MEXAYHAPOAHOTo CTaHAapTa. NepeBos 4aHHOTO MeXAYHapoAHOTo CTaHAapTa
HaxoguTcsa B defepasbHOM UH(OPMALMOHHOM (POHAE TEXHNYECKUX PernaMeHToB U CTaH4apToB.

MpumevyaHune - B HacTosAwel Tabnuue UCNonb3oBaHbl cregytolme ycnoBHble 0603HaYEHNS CTENEHN COOT-
BETCTBUA CTaH4apTOB:

- lOT - ngeHTU4YHble cTaHaapThl;

- NEQ - HeakBMBaJIEHTHblE CTaH4apThl.
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Buénuorpadgusn

Road vehicles — Engine test code — Net power ([LopoXHble TPaHCNOPTHbIE
cpeacTBa. MeToapl UcnbiTaHuii ABurateneii. MonesHas MOLLHOCTb)

Road vehicles — Engine test code — Gross power ([OpoxHble TpaHCnopT-
Hble cpeacTBa. MeToabl UcnbiTaHwii ABurateneid. MonHas MOLWHOCTb)

Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for
engine design and operation (MopLuHeBble ABUraTeNy BHYTPEHHErO CropaHus.
CnoBapb. YacTb 1. TepMuHbI, OTHOCALLMECS K KOHCTPYKLMWU W 3KchayaTaumm
asurartens)

Reciprocating internal combustion engines — Vocabulary — Part 2: Terms
for engine maintenance (MoplwHeBble ABUraTeny BHYTPEHHEro CropaHus.
CnoBapb YacTb 2. TepMUHbI, OTHOCSILLMECS K TeXOBC/YXUBAHUIO U PEMOHTY
aBurartens)

Measurement of fluid flow in closed conduits — Guidelines on the effects of
flow pulsations on flow-measurement instruments (/i3mepeHue pacxoga Teky-
yeil cpefibl B 3aMKHYTbIX cucTemax. MeToauyeckre ykasaHus rno yyeTy BAUSHUSA
nynbcauuii NoToka Ha annapartypy A1 U3MepeHus pacxoaia)

Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full — Part 1: General principles
and requirements (V/I3MepeHve pacxofoB C MOMOLLbIO AaTY4MKOB nepenaga
[aBneHns, BCTPOEHHbIX B MO/IHOMOTOYHbIE TPYOONPOBOAbI KOMbLEBOIO ceve-
H¥A. YacTb 1. O6wme npuHLumMnbl 1 TpeboBaHmns)

Measurement of fluid flow by means of pressure differential devices insert-
ed in circular cross-section conduits running full — Part 2. Orifice plates
(M3mepeHne pacxofoB C MOMOLLbIO AaTYMKOB nepenaja AasfeHus, BCTPO-
€HHbIX B MOMIHOMOTOYHble TPY6OMPOBOAbI KONMbLEBOrO ceyeHnus. YacTb 2.
Pacxopgomepsbl gnadparMeHHbIe)

Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full — Part 3: Nozzles and Venturi
nozzles (/i3mepeHne pacxofoB C NOMOLLbI AATUYMKOB nepenaja AaBfeHus,
BCTPOEHHbIX B NO/IHONOTOYHbIE TPYHONPOBOAbI KOMbLEBOrO ceveHuns. YacTb 3.
Conna o6Lero HasHaveHus v 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
(M3mepeHve pacxofoB C NOMOLLBI0 JaTYMKOB nepenaja faBfeHns, BCTPOEH-
HbIX B MOSIHOMOTOYHbIE TPY6ONPOBOAbLI KOMBLLEBOrO ceveHus. YacTb 4. Tpybkn
BeHTypwu)

Measurement of fluid flow — Procedures for the evaluation of uncertainties
(M3mepeHne pacxoga. MeTogbl OLEeHKM NorpeLLHocTeit)

Assessment of uncertainty in calibration and use of flow measurement
devices — Part 1: Linear calibration relationships (OueHka norpeLuHo-
CTell TapupOBKN U MCNOMb30BaHWe YCTPOICTB M3MepeHusi pacxoga. Yactb 1.
COOTHOLLEHMSA NpU NNHENHON KannbpoBke)

Assessment of uncertainty in calibration and use of flow measurement
devices —e Part 2: Non-linear calibration relationships (OueHka norpeLuHo-
CTell TapupOBKN U MCMOMb30BaHNe YCTPOWCTB M3MepeHuss pacxoga. YacTb 2.
COOTHOLLEHMWSA NPU HESTMHENHON KanmbpoBKe)
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Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 1: Test-bed measurement of gaseous and particulate exhaust
emissions ([MopLuHeBble ABUraTesin BHYTPEHHEro cropaHus. VismepeHue co-
AepxaHusa BpeAHbIX Bbi6pocoB. YacTb 1. Mi3amepeHne BbIGPOCOB razoobpas-
HbIX U TBEPAbIX NPOAYKTOB CrOPaHWs Npu CTEHAOBbLIX UCMbITAHNAX)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 2: Measurement of gaseous and particulate exhaust emissions
at site (MoplwHeBble gBuratenn BHYTPEHHero cropaHus. 3amepenue cogep-
XaHua BpefHbIX Bbi6pocos. YacTb 2. iamepeHune BbIGpOCOB ra3oobpasHbIX v
TBEPAbIX NPOAYKTOB CrOPaHUsA Npu UCNbITAHUAX 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 (MoplwHeBble ABUratenn BHYTPEH-
Hero cropaHus. lV3mepeHue cofepxaHus BpefHbIXx Bbl6pocoB. YacTb 3.
OnpegenexHunsi  MeTofbl U3MepPeHUsi AbIMHOCTH BbIX/10Ma B YCTAHOBMBLUMXCA
pexumax)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 7: Engine family determination (MoplwHeBble ABuratenn BHy-
TPEHHero cropaHus. VismepeHune cofepxaHus BpeAHbIX BbIGPOCOB. YacTb 7.
OnpegeneHue cemelicTBa ABuratesneil)

Reciprocating internal combustion engines — Exhaust emission measure-
ment — Part 8: Engine group determination ([oplwHeBble gBUratenn BHY-
TpeHHero cropaHusl. iamepeHune cogepxaHus BpeaHblX Bbi6pocos. YacTb 8.
Onpegenexve rpynnbl gsurateneil)

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 (MoplwHeBble ABUraTenn BHYTPEHHEro CropaHus.
M3mepeHune cogepxaHua BpefHbiX BblI6pocoB. YacTb 9. cnbiTaTenbHble Ln-
Kbl ¥ MeToAbl U3MepeHus AbIMHOCTM BbiX/0Ma ABurateneli ¢ camoBocnna-
MEHEeHNeM OT CXKaTusi NPU CTEHAOBBIX UCMbITAHUAX B MEPEXOAHBIX PeXMnMax)

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 (MoplwHeBble ABUraTenn BHY-
TpeHHero cropaHus. i3amepeHve cogepxaHus BpegHbix BbibpocoB. YacTb 9.
WcnbiTatenbHble LUWKIbI U MEeTOAbl U3MEPEHNUS AbIMHOCTU BbIX/0Ma ABurarte-
neii c camoBoOCNIaMEHEHNEM OT CXKaTusi Npy CTEHA0BbLIX UCMbITAHNUAX B Nepe-
XOOHbIX pexumax. VismeHeHne 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 (MoplwHeBble ABUraTenMn BHYTPEHHEro CropaHus.
M3mepeHne copepxaHua BpefAHbiX Bblbpocos. YacTb 10. McnbiTaTesnbHble
LMKl 1 MeTOAbl M3MEePEHNS AbIMHOCTY BbiX/10Na ABuUraTenei ¢ camoBocnna-
MEHEeHNeM OT CXaTus MpU KUCMbITAHWAX B NEPEXOAHbIX Pexmmax Ha MecTax
YCTaHOBKM)
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[28] 88/77/EEC: 1988

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 (MMoplHeBble ABUraTenn BHyTPeHHero cropaHus. N3mepexue
cofepxaHus BpefHbIX BblbpocoB. YacTb 11. /i3mepeHue BbIGPOCOB rasoo-
6pasHbIX 1 TBEPAbIX NPOAYKTOB CropaHns BHEAOPOXHbIX TPAHCMNOPTHbIX ABU-
ratenei npy CTeHAO0BbIX UCNbITAHWUAX B NEPEXOAHbIX peXMMax)

Small craft — Marine propulsion engines and systems — Power measure-
ments and declarations (ManomepHbie cyfa. MnaBHble CyfOBble ABUraTENN U
CUNI0BbIE YCTAHOBKMN. MI3MepeHne N 06bsIBNEHHbIE 3HAYEHNSI MOLLHOCTY)

Earth-moving machinery — Engine test code — Net power (JOpOXHo-
cTpouTefibHas TexHuka. MeTofbl WchbiTaHuli asuraTesnieil. MonesHas moul-
HOCTb)

Internal combustion compression-ignition engines — Measurement appara-
tus for smoke from engines operating under steady-state conditions — Filter-
type smokemeter ([Buratenu BHyTPEHHETO CrOpaHNs C caMOBOCMN/IaMEHEHU-
em oT cxatusa. MNMpubop Ans n3mepeHus AbIMHOCTW BbIx/lona Asuratenei npu
paboTe B yCTaHOBMBLUEMCS pexume. [lbimoMep unbTPYHOLLEero Tmna)

Reciprocating internal combustion compression-ignition engines— Apparatus
for measurement of the opacity and for determination of the light absorption
coefficient of exhaust gas (MoplHeBble ABUraTenn BHYTPEHHEro cropaHus ¢
BOCMN/IaMeHeHnem OT cxatus. Mpubop Ana nsmMepeHnsa AbIMHOCTY U onpege-
neHus koahurumeHTa NOrAoWEeHNA CBETOBOTO NOTOKA BbIX/IOMHLIMK ra3amm)

Uniform provisions concerning; I: The approval of compression ignition (C.l.)
engines with regard to the emission of visible pollutants; II: The approval of
motor vehicles with regard to the installation of C.l. engines of an approved
type; Ill: The approval of motor vehicles equipped with C.l. engines with re-
gard to the emission of visible pollutants by the engine; IV: The measurement
of power of C.I. engine (EanHblie TpeboBaHus, kacawwmecs: I: Ceptudukanum
ABvrateneii c camoBocniamMmeHeHvem oT oxaTus (C.1.) B yacTu BbIGPOCOB BUAU-
MbIX 3arpsAsHALWmX sewecTs; Il: CepTudvkauuy TpaHCNOPTHbLIX CPEACTB B Ya-
CTV ycTaHoBku aurateneii C.l. ceptuchmumpoBaHHoro tuna; lll: CepTtudpukarmm
TPaHCMOPTHbIX CPeACcTB, 06opyAoBaHHbIX gBuratenamu C.l. B yacTu BbIGpOCOB
BUAMMBIX 3arpsAsHAloLWmX BelecTs. IV: N3mepernne mowHocTu gsurateneli C.1)

Uniform provisions concerning the approval of compression ignition (C.l.) 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 TpeboBaHus, kacatouecs cepTudmkauun gsuratenein ¢ camo-
BocnameHeHviem ot cxatusa (C.l.) n guratenei, paboTtalowmnx Ha NPUPOLHOM
rase (NG) a Takxe gBurateneii c npuHyamTensHbIM BocnnameHexnnem (P.l.), pa-
6oTalWmnX Ha CKMKEHHOM HedTsaHOM rase (LPG) v TpaHCNOpPTHbIX CpeacTs,
o6opyaoBaHHbIx geuratenamu C.1., NG u P.l., pa6oTalowmmmu Ha LPG. B yactn
BbIGPOCOB 3arpsA3HALLNX BELECTB)

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
(OupekTuBbl CoBeTa NO COHAMXKEHUIO 3aKOHOAATeNbCTBA CTPaH-yYacTHWL, B
4YacTu MeponpusiTUiA Mo COBEPLUEHCTBOBAHWIO AN3E/bHbIX ABUraTesnieil TpaHc-
NMOPTHOTO Ha3Ha4YeHs)
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Measurement of intake air or exhaust gas flow of diesel engines (M3amepeHue
pacxofioB NOCTynatLLero Bo3dyxa W BbIX/10MHbIX ra30B B AW3e/bHbIX gBuraTe-
nAax)

Test procedure for the measurement of exhaust emissions from
marine engines (MeToAbl M3MepeHns BpefHbIX BbIOPOCOB [NaBHbIX Cy[0BbIX
Asurateneit)

Air Pollution Control; Gasoline Spark-Ignition Marine Engines; New Nonroad
Compression-Ignition and Spark-Ignition Engines. Exemtions; Rule (KoHTponb
3arpsisHeHust Bosayxa; CyfoBble 6EH3MHOBbLIE ABUraTeNN C UCKPOBbLIM 3aXura-
Hvem; HoBble ABuratenn Ans BHeLOPOXHON TEXHUKM C CaMOBOCN/IaMEHEHNEM
OT CXaTWA 1 C UCKPOBbIM 3axuraHnem; Vicknouenus; Mpasuna)

On highway engines. Control of emissions of gaseous and particulate on
non-rod mobile engines (ABToMO6W/IbHbIE ABUraTe M. KOHTPOIb BbIGPOCOB ra-
3000pa3HbIX U TBEPAbIX 3arpA3HAWMNX BELWECTB ABUraTeNIamMy BHeA0POXHOM
TEXHUKMN)

Control of emissions of gaseous and particulate on non-rod mobile
engines (KOHTpO/b BbIGPOCOB ra3o06pasHbiX N TBEPAbIX 3arpA3HALNX Be-
L ecTB ABUraTeNSAMU BHELOPOXHOW TEXHWKM)

Control of Emissions of Air Pollution From New Marine Compression-Ignition
Engines at or Above 37 kW; Final Rule (KoHTponb BbI6GpOCOB rasoo6pasHbixX
1 TBEPLbIX 3arpsi3HSALWMX BELLECTB BHOBb NMOCTPOEHHLIMU CYI0BbIMU ABUTaTE-
NIAMM C CaMOBOCM/IaMEHEHMEM OT CXaTNsA MOLHOCTbI0 37 KBT U BbilLe; OKOHYa-
Te/bHble Npasunia)

Regulations for the Prevention of Air Pollution from Ships and NOx Technical
Code (Mpasuna npegoTBpaLleHns 3arpa3HeHns atMoctepbl C CYA0B N TEXHU-
yecknit pernameHT no BbiGpocam NOX)

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 (Ovpektusa EBponapnameHTta n EBpocoseTta 97/68/EC ot 15 nekabps 1997
I N0 rapMOHU3aLUMN 3aKOHOAATeNbCTBA CTPAH-YUYaCTHUL, B YacT MeponpusaTuii
no npefoTBPaLLEHNIO BbIGPOCOB ra3006pasHbiX U TBEPAbIX 3arpsA3HAOLLIMX Be-
LeCTB ABUrateniamMmv BHYTPEHHEro CropaHns BHeJ0POXHON TPaHCNOPTHOW Tex-
HUKW)

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 (EguHble Tpe6oBaHus, kacawuwime-
ca cepTudmkauum aBurateneii ¢ camoBocnaaMmeHeHuem ot cxatusa (C.1.) gns
Ce/IbCKOX03AMCTBEHHbIX MaLUVH W JIECOXO3ANCTBEHHbIX TPAKTOPOB B YacTu, Ka-
caloleiica BpefHbIX BbIGPOCOB ABUraTeneil)

Rulemaking On Amendments To Off-Road Compression-Ignition Engine
Regulations: 2000 and Later Emission Standards. Compliance Requirements
and Test Procedures (/I3MeHeHNs HOPMATUBHBIX aKTOB, KacalLnxca ABura-
Teneil ¢ camoBOCN/IaMEHEHNEM OT CXaTWs, WCNO/b3yeMbIX BO BHELOPOXHOM
TpaHcnopTHON TexHuke. Hopmatmebl 2000 roga v no3gHee, TEXHUYECKMe Tpe-
60BaHNA 1 METOAbI UCTbITAHNIA)
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FOCT ISO 8178-1-2013

[39] AokymeHT SAE Optimization of a Flame lonization Detector for Determination of Hydrocarbon
770141 in Diluted Automotive Exhausts (OnTumusaumsa naamMmeHHO-MOHMU3aLUOHHOro
JeTekTopa An1a onpejenieHns yrnesoopoAoB B pa3dbaBneHHbIX BbIX/TOMHbIX

razax aBTOMOOWNbHbIX ABUraTenein)

YK 621.436 MKC 13.040.50 OKI 31 2000
27.020

KntoueBble crioBa: gBuratesii BHyTPEHHEero cropaHua nopLuHeBble, U3MepeHne Bb|6p0ca NnpoAyKTOB CropaHus,
n3mepeHmne Bbl6pOCOB rasoB 1 4acCcTul Ha uUcnblTatesibHOM CTeHae
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